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PART  I. 


Organic  Chemistry. 


Action  of  Nitric  Acid  on  Saturated  Hydrocarbons.  Nitra¬ 
tion  of  Saturated  Hydrocarbons  containing  two  isopropyl 
Groups.  XIV.  &  XV.  Michael  I.  Konowaloff  {J.  Russ.  Phys. 
Chem.  Soc.,  1906,  38,  i,  109 — 123,  124 — 141.  Compare  Abstr., 
1905,  i,  764). — /Ic-Dimethylhexane  is  best  obtained  from  /1-methyl- 
propyl  bromide.  When  treated  with  nitric  .acid,  the  substances 
formed  depend  on  :  (1)  the  temperature;  (2)  whether  thp  experiment 
is  carried  out  in  sealed  tubes  or  in  open  vessels  ;  (3)  the  sp.  gr.  of  the 
nitric  acid  employed  ;  (4)  the  duration  of  heating. 

The  mononitro-/le-dimethylhexanes. — Under  the  most  favourable 
conditions  83°/0  of  the  /3-nitro-compound  and  17°/0  of  a  mixture  of 
the  a-  and  y-derivatives  were  obtained.  /3-Nitro-/?e-dimethylhexane, 
N02*CMe2*[CH2]2*CHMe.2,  is  a  colourless  liquid,  b.  p.  200 — 20l°/760 
mm.,  D®  0-9396,  D^0  0-9205,  n if  1 -43055.  In  an  ethereal  or  benz¬ 
ene  solution,  sodium  reacts  violently  with  it,  forming  a  characteristic 
metallic  compound  ( J .  Russ.  Phys.  Chem.  Soc.,  1898,  30,  ii,  234  ;  1902, 
34,  ii,  45).  The  corresponding  amine,  formed  by  reduction  with  tin 
and  hydrochloric  acid,  b.  p.  about  744°(74-4°?)/749  mm.,  D£  0-7803, 
D;f 3  0-7605  (in  Ber.,  1895,  28,  1854,  the  same  author  gives  b.  p. 
145°/746'5  mm.,  n^3  P41655).  The  hydrochloride,  m.  p.  157 — 160°,  the 
platinichloride,  (C8Hl7NH2)2,H2PtCl6,  and  the  normal  sulphate,  m.  p. 
about  235°,  are  described.  a-Nitro-fie-dimethylhexane, 

N  02*  CH2  *CHMe-  [CH2]2*  CHMe2, 
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b.  p.  100 — 105°/20  mm.  The  y-m7ro-compound, 

CHMe2*CH(N02)*CH2*CHMe2, 

forms  a  Sromo-compound,  CHMe2*CBr(N02)*CH2*CHMe2,  D°0  1*3211, 
D20°  1*3033,  and  1*47857.  /3e-l)initro-/2e-dimethylhexane, 
N02-CMe2*[CH8]a-CMe2-N02, 

crystallises  from  benzene  in  colourless,  odourless  scales  resemb¬ 
ling  naphthalene,  m.  p.  124 — 125°,  distils  and  decomposes  under 
ordinary  pressure.  The  formula  is  deduced:  (1)  from  its  in¬ 
solubility  in  alkalis  ;  (2)  its  formation  from  the  corresponding 
/3-mononitro-compound.  Zinc  dust  and  acetic  acid,  but  not  tin  and 
hydrochloric  acid,  readily  reduce  it  to  the  corresponding  amine, 
a  colourless  liquid,  b.  p.  186°/753  mm.,  D£  0*8580,  DJ4'5  0*8485,  and 
nj,4'5  1*45062.  The  following  salts  all  decompose  at  their  melting 
points  :  the  hydrochloride  and  hydrobromide ,  above  300°  ;  the  nitrate, 
at  226°;  the  picrate,  at  293°;  the  oxalate,  at  269 — 270°;  and  the 
auribromide,  at  295 — 300°.  The  platinichloride, 

C8H16(NH2)2,H2PtCl6, 

and  the  dibenzoyl  derivative,  C8Hlfi(NHBz)„,  m.  p.  215°,  were  obtained. 

/?£-Dimethylheptane,  CHMe2*[CH2]3*CHMe2,  b.  p.  134— 135°/747 
mm.,  D“  0*7265,  D1^  0*7144,  and  n™  1*40270  (compare  Wurtz, 
Jahresber.,  1855,  575).  It  is  conveniently  nitrated  at  120°,  using 
nitric  acid  D  1  075,  the  chief  product  of  the  reaction  being  the 
(3-mononitro- derivative,  N02*CMe2*(CH2]3*CHMe2,  b.  p.  113 — 115°/25 
mm.,  Dq  0*9281,  DJ8  0*9150,  and  wi>8  1*43256.  Tin  and  hydrochloric  acid 
reduce  the  nitro-compound,  forming  (3-amino-fi^-dimethylheptane,  b.  p. 
165*5-  166*5°/754  mm.,  D$  0*7860,  D20°  0*7533,  and  nD  1*42455.  The 
hydrochloride ,  nitrate,  sulphate,  and  picrate  are  all  well-defined,  crystal¬ 
line  salts.  The  platinichloride,  (C9H19NH2)2,H2PtCl6,  blackens  at  200° 
and  does  not  melt  below  255°.  (3 ^-Dinitro- ^-dimethyl heptane, 

N02-CMe2-[CH2]3-CMe2-N02, 

crystallises  in  flat  needles,  m.  p.  74 — 74*5°,  and  cannot  be  distilled 
unchanged.  Zinc  dust  and  acetic  acid  reduce  it  to  (3^-diamino - 
/ 3^-dimethvlheptane ,  which  does  not  solidify  at  —  15°,  and  has  b.  p. 
204— 206°/749  mm.,  D0°  0*8544,  Df5  0*8388,  and  <'5  1*4481.  The 
hydrochloride  does  not  melt  even  at.  241°,  but  darkens  at  195°.  The 
dibenzoyl  derivative,  09H,8(NH*COPh)2,  m.  p.  159 — 160°,  distils  with¬ 
out  decomposition,  but  in  the  presence  of  ammonium  chloride  a  new 
substance  is  formed. 

/^-Dimethyloctane,  CHMe2,[CH2]4*OHMe.„  can  be  nitrated  both  in 
closed  and  open  vessels.  The  products  obtained  and  the  progress  of  the 
reaction  depend  on  the  same  circumstances  as  in  the  case  of  the  heptane 
hydrocarbon.  When  concentrated  nitric  acid  is  employed,  vigorous 
oxidation  is  also  noticeable.  The  process  of  nitration  is  greatly  facili¬ 
tated  by  the  removal  of  the  nitro-compounds  as  formed,  and  also  by 
the  use  of  nitric  acid  which  has  been  used  in  previous  experiments. 
Mercuric  nitrate  yields  no  nitro -derivatives  when  the  experiment  is 
performed  in  an  open  vessel,  whilst  aluminium  and  bismuth  nitrates 
give  chiefly  a-  and  y-nitro-derivatives.  In  a  sealed  tube,  aluminium 
nitrate  reacts  vigorously  only  when  dry.  An  attempt  to  find  a  sharper 
reaction  than  Meyer’s  for  identifying  and  separating  a-  and  y-nitro- 
derivatives  has  not  led  to  any  conclusive  results  so  far. 

a-Nitro-fip-dimethyloctane,  N02*CH2*CHMe,[CH2]4*CHMe2,  is  often 
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obtained  almost  pure  by  nitrating  the  hydrocarbon  with  concentrated 
nitric  acid;  b.  p.  125 — 127°/17  mm.,  or  235 — 237°/760  mm.,  then 
decomposing  ;  D£  0 '94 176,  D21  0  9246,  and  n f,1  1'4426.  Tin  and  hydro¬ 
chloric  acid  reduce  it,  giving  the  corresponding  amine  and  the  aldehyde , 
CHMe^fCH^'CHMe'CHOo,  which  is  also  formed  by  the  action  of  con¬ 
centrated  nitric  acid  on  /^-dimethyloctane ;  it  has  b.  p.  184'5 — 185°/744 
mm.,  Do  0'8356,  Djf  0*8204.  y-(or  8)Nitro-/3i7-dimethyloctane,  obtained 
by  treating  the  hydrocarbon  with  nitric  acid,  D  1'075,  has  b.  p. 
129—132°,  Djf  0*9115.  On  reduction  with  tin  and  hydrochloric  acid, 
it  yields  the  corresponding  amine,  b.  p.  190 — 192°,  D*0  0*7934  ;  a  small 
quantity  of  a  ketone,  b.  p.  190 — 192°,  is  also  formed.  /S-Nitro-/^- 
dimethyloctane  is  a  colourless  liquid  solidifying  in  a  mixture  of  solid 
carbon  dioxide  and  ether,  b.  p.  125°/22*5  mm.,  or  135 — 137°/749  mm., 
when  it  decomposes;  Df°  0*9092,  n ™  1*43570.  It  is  reduced  by  tin 
and  hydrochloric  acid  to  the  corresponding  amine,  b.  p.  190°/758  mm., 
Dq°  0*7815,  and  nD  1*42793.  With  sodium,  the  /?-nitro-derivative 
reacts  violently,  forming  a  characteristic  sodium  derivative.  /^-Dinitro- 
/ify-dimethyloetane,  m.  p.  101*5 — 102°;  the  heat  of  combustion  is 
1513*614  Cal.  per  gram  mol.  When  its  ethereal  solution  is  heated 
with  sodium  in  a  sealed  tube,  a  mixture  of  hydrocarbons  is  obtained, 
b.  p.  165 — 170°,  and  having  a  composition  which  lies  between 
C10H20  and  C10H18.  These  hydrocarbons  are  either  similar  to  or 
identical  with  the  substances  obtained  from  the  dry  distillation  of  the 
hydrochloride  of  the  diamine,  C10H20(NH2)2.  Zinc  dust  and  acetic 
acid  reduce  the  dinitro-derivative  forming  the  corresponding  diamine 
which  forms  crystals,  m.  p.  31°,  b.  p.  228*5°/747  mm.,  D|8  0*8344,  and 
n®  1*4485.  When  exposed  to  air  it  absorbs  carbon  dioxide,  forming  a 
solid  salt.  The  hydrochloride,  m.  p.  168 — 170°,  the  hydrobromide , 
m.  p.  265°,  the  sulphate,  m.  p.  above  300°,  the  oxalate,  m.  p. 
292*5 — 293°,  th q  picrate,  m.  p.  255 — 256°,  and  the  auribromide,  m.  p. 
220 — 222°,  all  decompose  at  their  melting  point.  The  platinichloride, 
C10H20(NH2)2,H2PtCl6,  forms  shiny,  orauge-yellow,  prismatic  crystals. 
The  benzoyl  derivative,  C10H20(NHBz)2,  m.  p.  206*5 — 207°.  Z.  K. 

Constitution  of  the  Acetylidene  Compounds.  James  W. 
Lawrie  ( Amer .  Chem.  J.,  1906,  36,  487 — 510). — An  extension  of 
Nefs  views  (Abstr.,  1898,  i,  105,  114)  as  to  the  halogen-substituted 
derivatives  of  acetylene.  The  author  considers  that  it  is  now  proved  that 
all  the  known  mono-  and  di-halogen  derivatives  of  acetylene  belong  to 
the  acetylidene  series,  whilst  the  existence  of  corresponding  compounds 
with  the  acetylene  constitution  is  considered  improbable. 

When  well-cooled  dibromoacetylidene  is  added  to  aqueous  hydriodic 
acid,  D  1*96,  combination  takes  place  with  formation  of  dibromo- 
iodoethylene  together  with  some  dibromodi-iodoethylene.  Dibromo- 
iodoethylene,  CBr2.*CHI,  is  a  sweet  smelling  oil,  b.  p.  91°/15  mm., 
D24  2*952.  The  constitution  of  this  substance  was  ascertained  by  the 
following  experiments.  When  dibromoiodoethylene  is  treated  with 
fuming  nitric  acid  at  —  10°,  it  is  converted  into  dibromoacetic  acid  and 
iodine.  Tribromoethylene  undergoes  a  similar  oxidation.  The  forma¬ 
tion  of  dibromoacetic  acid  in  these  reactions  is  explained  as  follows. 
The  dibromoiodoethylene  or  tribromoethylene  is  dissociated  into 
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hydrogen  iodide  or  bromide  and  dibromoacetylidene,  CBr2!C ;  the 
latter  compound  is  oxidised  to  dibromoacetylidene  oxide,  CBr2!CO,  and 
this  absorbs  water  with  production  of  dibromoacetic  acid.  In  con¬ 
firmation  of  this,  it  has  been  observed  that  tribromo-  and  tetrabromo- 
ethylene  unite  directly  with  oxygen  at  50°  with  formation  of  dibromo- 
and  tribromo-acetyl  bromides  respectively. 

When  dry  oxygen  is  passed  through  a  mixture  of  dibromoacetylidene 
and  alcohol,  carbon  monoxide  is  evolved  and  tetrabromoethylene, 
oxalic  acid,  and  dibromoacetic  acid  are  produced.  The  reactions 
which  take  place  are  as  follows  :  (1)  the  main  reaction  (78*4°/0), 
2CoBr,,  +  02  =  C2Br,  +  2CO  (including  some  C09) ;  (2)  (15*54%), 
C2Br2  +  02=C0Br-C0Br  ;  and  (3)  (6-06  %), 

2C2Br2  +  02  +  2EtOH  =  2CHBr2*002Et. 

When  dibromoiodoethylene  or  tribromoethylene  is  treated  with 
alcoholic  sodium  phenoxide,  a  large  yield  of  phenyl  dibromovinyl 
ether,  CBr2ICH*OPh,  is  obtained,  D25  1*7  9  9.  If  this  ether  is  treated 
with  fuming  nitric  acid  at  -  10°,  it  is  converted  into  a  mixture  of 
isomeric  dinitrophenyl  dibromoacetates,  CIIBr2*C02,C6H3(N02)2.  It 
is  evident,  therefore,  that  in  dibromoacetylidene  both  the  bromine 
atoms  are  attached  to  the  same  carbon  atom.  Further,  since  the 
dibromoiodoethylene  obtained  by  the  action  of  iodine  on  dibromo¬ 
acetylidene  (Lemoult,  Abstr.,  1903,  i,  596)  is  identical  with  that 
obtained  by  Nef  (Abstr.,  1898,  i,  114)  by  the  action  of  bromine  on 
di-iodoacetylidene,  it  follows  that  di-iodoacetylidene  must  have  the 
constitution  CI2!C. 

When  phenyl  dibromovinyl  ether  is  heated  at  100°  in  presence  of 
alcohol,  water,  or  acetic  acid,  it  loses  hydrogen  bromide  and  is  con¬ 
verted  into  phenol  and  bromoacetic  acid  or  its  ester.  E.  G. 

Bromine  as  a  Differential  Reagent  for  Isomeric  Secondary 
and  Tertiary  Aliphatic  Alcohols.  Louis  Henry  {Bull.  Acad.  roy. 
Belg.,  1906,  424 — 435). — The  action  of  bromine  on  the  secondary  and 
tertiary  aliphatic  alcohols  containing  from  four  to  nine  atoms  of  carbon 
has  been  investigated,  and  it  is  shown  that  the  replacement  by  bromine 
of  hydrogen  attached  to  the  carbon  united  to  the  hydroxyl  group  or, 
in  the  case  of  tertiary  alcohols,  the  hydrogen  attached  to  the  carbon 
contiguous  to  this,  takes  place  the  less  readily  the  more  hydrogenated 
these  groups  are. 

In  general  the  secondary  alcohols  react  energetically  and  even  almost 
explosively  with  bromine  at  the  ordinary  temperature,  and  an  inter¬ 
mediate  compound  appears  to  be  formed,  hydrogen  bromide  being 
evolved  only  at  the  end  of  the  reaction.  The  tertiary  alcohols,  on  the 
contrary,  do  not  react  immediately  with  bromine  in  the  cold  even  on 
exposure  to  sunlight,  but  action  takes  place  rapidly  in  most  cases  on 
warming,  hydrogen  bromide  being  evolved,  however,  only  at  the  end  of 
the  reaction.  The  changes  observed  on  the  addition  of  bromine  to  a 
number  of  these  alcohols  are  described  in  detail  in  the  original,  and  it 
is  pointed  out  that  the  tertiary  alcohols  do  not  all  begin  to  react  with 
bromine  at  the  same  temperature,  and,  similarly,  when  the  reaction  is 
carried  out  in  the  cold,  the  periods  of  time  which  elapse  before  action 
commences  also  differ.  It  is  considered  that  bromine,  like  oxalic  and 
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hydrochloric  acids  and  acetyl  chloride,  may  be  used  in  the  way  indi¬ 
cated  to  distinguish  between  secondary  and  tertiary  aliphatic  alcohols, 
but  it  is  only  applicable  in  the  cases  of  simple  alcohols  in  which  the 
alcoholic  function  is  not  modified  by  the  previous  introduction  of  other 
radicles.  T.  A.  H. 

Catalytic  Reactions  at  High  Temperatures  and  Pressures. 

X.  Influence  of  Pressure.  Wladimir  N.  Ipatieff  (/.  Russ.  Phys. 

Chem.  Soc.,  1906,  38,  i,  63 — 75.  Compare  Abstr.,  1904,  ii,  645). — At 
high  pressures,  the  catalytic  decomposition  of  alcohol  with  alumina  as 
catalyst  is  considerably  diminished,  as  shown  (1)  by  the  slowness  of 
the  reaction,  (2)  by  its  remaining  at  the  first  stage,  for  example, 
2EtOH  TA  OEt2  +  H20.  The  apparatus  previously  employed  has  now 
been  so  modified  that  any  quantity  of  gas  can  be  forced  into  the 
reaction  tube  and  its  pressure  determined,  after  which  the  tube  can  be 
disconnected  from  the  gas  supply  and  heated.  At  temperatures  above 
450°  and  pressures  near  to  26  atmos.,  hydrogen  in  presence  of  iron 
reduces  the  decomposition  products  of  aldehyde,  forming  saturated 
hydrocarbons,  but  neither  carbon  dioxide  up  to  50  nor  nitrogen  up  to 
78  atmos.  pressure  has  any  influence  on  the  course  of  the  catalytic 
decomposition  of  alcohol.  When  the  experiments  were  performed  in 
iron  tubes,  the  residual  liquid  contained  undecomposed  alcohol, 
aldehyde,  and  higher  unsaturated  hydrocarbons,  C}1H2n,  formed  by  the 
polymerisation  of  ethylene.  Ethylene  very  readily  polymerises  when 
heated  in  a  sealed  tube  at  400 — 450°  in  the  presence  of  iron  or  copper, 
but  at  very  high  temperatures  much  ethane,  methane,  and  hydrogen 
are  also  obtained  as  by-products.  In  the  presence  of  an  excess  of 
hydrogen  more  gaseous  hydrocarbons,  chiefly  methane,  are  obtained. 
The  reaction  always  tends  to  an  equilibrium,  after  which  further 
heating  no  longer  produces  any  change  in  pressure  or  in  the  proportion 
of  the  substances  formed.  In  the  presence  of  reduced  nickel  as 
catalyst,  ethane  and  methane  are  produced.  Time  and  pressure  curves 
are  given  for  the  polymerisation  of  ethylene  at  various  temperatures, 
from  which  it  is  observed  that  ( dpjdt )  max  varies  considerably  between 
400°  and  450°.  ’  Z.  K. 

Catalytic  Reactions  at  High  Temperatures  and  Pressures. 

XI.  Reducing  Catalysts.  Wladimir  N.  Ipatieff  («/.  Russ.  Phys. 
Chem.  Soc.,  1906,  38,  i,  75 — 92.  Compare  preceding  abstract). — In 
order  to  arrive  at  an  explanation  of  the  catalytic  decomposition  of  the 
alcohols,  it  is  possible  either  to  heat  alcohols  with  catalysts  in  sealed 
tubes,  or  to  allow  aldehydes  or  ketones  to  react  with  hydrogen  in 
presence  of  catalysts.  When  acetaldehyde  was  heated  with  dry 
hydrogen  in  the  presence  of  iron  at  400 — 450°  under  60  atmos. 
pressure,  no  variation  in  pressure  occurred  and  only  the  ordinary 
products  of  its  decomposition  were  obtained.  When  acetone  was 
heated  in  a  similar  manner  at  400°  and  107  atmos.  pressure,  the 
pressure  steadily  diminished,  but  equilibrium  was  reached  after  sixteen 
hours.  The  gaseous  products  obtained  were  small  quantities  of  olefines 
and  carbon  dioxide,  80°/o  of  hydrogen,  and  16°/0  of  paraffins,  whilst 
the  liquid  products  were  probably  olefines  and  some  isopropyl  alcohol. 


6 


ABSTRACTS  OF  CHEMICAL  PAPERS 


Similar  experiments  and  at  various  temperatures  and  pressures  were 
performed,  using  reduced  nickel  as  catalyst  ( Compt .  rend ,  1903-4-5), 
and  time-pressure  curves  are  drawn  for  acetone,  methyl  ethyl  ketone, 
benzaldehyde,  and  camphor.  Under  high  pressures  and  with  excess  of 
hydrogen,  ketones  are  converted  quantitatively  into  secondary 
alcohols.  Aromatic  aldehydes  are  reduced  first  to  aromatic  and 
finally  to  polymethylene  hydrocarbons.  Fatty  alcohols  and  also  ethyl 
ether  do  not  decompose  below  300°.  The  reducing  action  is  slow  and 
reached  a  maximum,  aldehydes  and  saturated  hydrocarbons  being 
produced.  If  hydrogen  is  not  previously  introduced,  carbon  monoxide 
is  also  formed.  No  olefines  are  produced  in  either  case,  since  reduced 
nickel  causes  the  change  C2H4  — >-  C2H6  to  take  place  even  at  low 
temperatures.  Experiments  on  benzene  derivatives  show  that  the 
benzene  nucleus  is  not  hydrogenated  even  at  very  high  pressure  (220 
atmos.)  and  temperatures  in  presence  of  copper,  aluminium,  or  iron. 
In  the  presence  of  reduced  nickel  the  reduction  of  the  nucleus 
proceeds  slowly,  dpjdt  never  reaching  a  very  high  value,  and  side 
chains  containing  oxygen  in  whatever  form  are  completely  reduced,  thus 
COPh'CHPh'OH — >•  CH2Ph‘CH2Ph.  Benzene  is  converted  quantita¬ 
tively  into  cycZohexane,  whilst  phenol  probably  yields  hexanone  at  low 
temperatures  and  hydroxyc?/cfohexane  at  high  ones.  Quinol  is  slowly 
converted  into  1  : 4-dihydroxycyc/ohexane,  but  if  the  temperature 
exceeds  300°,  the  ring  is  destroyed  and  methane  is  the  main  product. 
Hexamethylene,  when  heated  in  an  iron  tube  under  ordinary,  or  under 
150  atmos.,  pressure,  gave  benzene,  hydrogen,  and  gaseous  paraffins  and 
olefines,  whilst  hydroxycyc/ohexane  and  menthol  are  converted  into 
cyclic  ketones.  Z.  K. 

Catalytic  Reactions  at  High  Temperatures  and  Pressures. 
XII.  Dehydration  under  the  Influence  of  Alumina.  Wladimir  N. 
Ipatieff  (J.  Russ.  Rhys.  Chem.  Soc.,  1906,  38,  i,  92 — 97.  Compare 
preceding  abstract). — When  fsoamyl  ether  or  alcohol  is  passed  through 
a  copper  tube  containing  powdered  alumina  at  400 — 450°,  the  isomeric 
amylenes  and  water  are  produced;  the  same  reaction  takes  place  under 
high  pressures,  but  in  seven  hours  the  pressure  reaches  a  maximum 
and  the  reaction  becomes  reversible.  The  introduction  of  considerable 
quantities  of  water  has  no  effect  on  the  course  of  the  reaction.  When 
the  vs  pour  of  acetaldehyde  is  passed  through  a  copper  tube  containing 
alumina  at  420 — 480°,  a  liquid  is  obtained  consisting  chiefly  of 
acetaldehyde  and  paracetaldehyde,  but  no  gases;  isobutaldehyde  behaves 
similarly.  When  ethylene  glycol  is  heated  under  ordinary  or  high 
pressure,  its  dehydration  proceeds  very  quickly  and  is  complete  in  an 
hour.  No  gases  are  formed,  the  product  of  the  reaction  being  water, 
acetaldehyde,  and  paracetaldehyde,  and  also  small  quantities  of  croton- 
aldehyde,  according  to  the  equation  OH*CH2*CH2*OH  —  H20  = 

?^>0  — >•  CHg'CHO  — >■  (C2H40)2,  whilst  crotonaldehyde  is  prob¬ 
ing 

ably  formed  from  aldol  which  is  yielded  by  acetaldehyde.  When 
heated  at  300 — 320°,  pinacone  undergoes  the  following  reaction  : 
OH,CMe2,OMe2,OH  =  CMe3,COMe  +  H20.  Cyclic  alcohols,  such  a§ 
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menthol,  borneol,  and  hydroxy  cyclohexane,  under  similar  conditions 
lose  water  and  yield  unsaturated  cyclic  hydrocarbons,  Z.  K. 

Addition  of  Hypochlorous  Acid  to  Ethylene  Compounds. 

Louis  Henry  {Bull.  Acad.  roy.  Belg.,  1906,  523 — 557). — A  critical 
resume  is  given  of  the  work  done  since  1862  by  the  author  on  the 
nature  of  the  chlorohydrins  formed  by  the  addition  of  hypochlorous 
acid  to  propylene,  isobutylene,  and  amylene,  and  the  bearing  of  the 
results  of  other  investigators  on  this.  The  view  previously  mentioned 
(Abstr.,  1902,  i,  417  ;  1903,  i,  2,  725),  that  with  propylene  a  mixture 
of  a-chloroisopropyl  and  /3-chloropropyl  alcohols  is  formed,  is  extended 
to  isobutylene  and  amylene,  and  it  is  suggested  that  in  each  of  these 
cases  the  product  formed  on  the  addition  of  hypochlorous  acid  consists 
of  a  mixture  of  the  two  possible  isomeric  chloro-alcohols.  The 
principal  papers  referred  to  are  Henry,  Abstr.,  1874,  i,  679,  978; 
1875,  i,  443  ;  1876,  ii,  284,  620  ;  Markownikoff,  Abstr.,  1876,  i,  338  ; 
Michael,  1900,  i,  321,  [with  Leighton]  1906,  i,  551,  781,  and 
Krassusky,  Abstr.,  1901,  i,  246.  T.  A.  H. 

[Addition  of  Hydrogen  Chloride  to  isoButylene  Oxide] . 
Louis  Henry  ( Ber .,  1906,  39,  3677 — 3679). — Polemical,  a  reply  to 
Michael,  Abstr.,  1906,  i,  781.  A.  McK. 

Cycles  of  Reactions  which  Determine  Isomerisation. 

Maurice  Delacre  Soc.  chirn.,  1906,  [iii],  35,  1088 — 1092.  Com¬ 
pare  Abstr.,  1906,  i,  477,  518,  551,  784).  —The  isomerisation  of  sub¬ 
stances  brought  about  by  the  action  of  external  agents  such  as  alkalis  is 
of  two  kinds,  irreversible  (true  molecular  transposition)  and  reversible. 
If  pinacolin  may  be  represented  by  a  single  formula,  the  following 
cycles  of  reactions  in  which  two  inverse  isomerisations  occur  may  be 
regarded  as  established  :  (1)  OH'CMeg'CMeg'OH  — y  CMe3’COMe  — >■ 
CMe3-CHMe*OH  CMe.2:CMe2  ->  OH-CMe2’CMe2-OH.  (2) 

CMe3-CH:CH2  CMe2:CMe2  — >  CMe2Br-CMe2Br CMe3*COMe 

— >-  CMe3,CClICH2  — >-  CMe3’CHICH2.  In  addition,  therefore,  to 
the  well-authenticated  cases  of  unsymmetrical  isomerisation,  there  must 
now  be  recognised  cases  in  which  the  reverse  action  takes  place 
almost  quantitatively,  although  it  is  possible  that  these  are  the  result 
of  the  peculiar  structure  of  pinacolin.  T.  A.  H. 

Friedel’a  Pinacolyl  Acetate.  Maurice  Delacre  (Bull.  Soc.  ckim., 
1906,  [iii],  35,  1093 — 1094). — The  iodide  obtained  by  saturating 
tetramethylethylene  (/Jy-dimethyl-A^-butylene)  with  hydrogen  iodide, 
when  warmed  with  silver  acetate  and  then  distilled,  regenerates  the 
original  hydrocarbon.  Similarly,  the  iodide  obtained  by  treating 
pinacolyl  alcohol  with  hydriodic  acid  at  110°,  when  treated  with  silver 
acetate,  does  not  furnish  pinacolyl  acetate.  The  author  is  therefore 
unable  to  confirm  Friedel’s  statements  on  these  points  (Diet,  chim., 
Wurtz,  II,  1025  ;  compare  Henry,  Abstr.,  1906,  i,  329,  and  Delacre, 
ibid. ,  i,  551).  If  the  production  of  the  acetate  from  the  iodide  is 
eventually  realised,  it  must  be  assumed  that  in  the  above  experiments 
the  author  has,  by  working  under  conditions  differing  from  those 
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observed  by  Friedel,  induced  initially  the  change  of  the  iodide 
CMes*OHMeI  into  CHMe2*CMe2I.  T.  A.  H. 

Ethyl  Propenyl  Ether.  Alexei  E.  Tschitschibabin  (J.  pr.  Chem., 
1906,  [ii],  74,  423 — 424.  Compare  Abstr.,  1906,  i,  397). — Ethyl 
propenyl  ether  is  obtained  in  a  70  to  80 °/0  yield  by  the  slow 
distillation  of  /3-ethoxymethylacrylic  acid ;  the  distillation  residue 
consists  of  a  small  amount  of  a  viscid  resin  which  boils  at  a  high 
temperature  and  is  probably  a  polymerisation  product  of  the  ether. 
Ethyl  propenyl  ether  forms  a  volatile,  mobile,  transparent  liquid, 
b.  p.  69°,  D®  0-7951,  or  D20°  0'7754,  is  hygroscopic  although  only 
slightly  soluble  in  water,  is  miscible  with  alcohol  or  ether,  and 
rapidly  decolorises  potassium  permanganate. 

As  /3-ethoxyaerylic  acid  when  boiled  decomposes  slowly,  forming 
carbon  dioxide  and  ethyl  vinyl  ether,  the  decomposition  of  /3-alkoxy- 
acids  of  the  acrylic  series  seems  to  be  a  general  method  for  the 
preparation  of  mixed  ethers  of  unsaturated  alcohols.  G.  Y. 

Structure  of  Phosphorous  Acid  and  its  Derivatives. 

Alexander  E.  Arbasoff  (J.  Russ.  Phys.  Chem.  Soe 1906,  38,  i, 
161 — 228.  Compare  Abstr.,  1905,  i,  316). — A  summary  of  previous 
work  on  the  structure  of  phosphorous  acid  and  its  esters  is  given.  It 
is  not  possible  to  separate  the  two  esters,  P(OC4H9)3  and  P^C^IIg^’OH, 
derived  from  fsobutyl  alcohol,  owing  to  the  proximity  of  their  boiling 
points.  In  ascending  the  homologous  series,  the  difference  between 
the  boiling  points  of  the  normal  and  acid  esters  steadily  diminishes. 
The  esters  of  phosphorous  acid  boil  at  a  lower  temperature  than  the 
corresponding  arsenious  esters.  The  preparation  and  purification  of 
the  compounds  are  described  in  detail.  The  formation  of  the  esters 
P(OR)2*OH  simultaneously  with  the  normal  esters  in  the  action  of 
alkali  ethoxides  on  phosphorus  trichloride  is  probably  due  to  the 
presence  of  alkali  hydroxide  in  the  ethoxide  employed,  phosphorous 
acid  being  thus  produced.  The  formation  of  the  esters  PO(OR)3  has 
not  been  explained.  Z.  K. 

Two  Cases  of  Catalysis  which  are  in  agreement  with  Euler’s 
Theory.  Robert  Kremann  (Chem.  Centr.,  1906,  ii,  1246  ;  from  Verh. 
Ges.  Pent.  Naturf.  Aerzte,  77,  ii,  83 — 86), — Euler’s  explanation  of 
catalytic  action  as  due  to  an  increase  in  the  concentration  of  the 
reacting  ions  is  confirmed  by  the  following  observations.  The  velocity 
of  hydrolysis  of  esters  by  sodium  ethoxide  in  absolute  alcohols  is  very 
small,  whereas  the  addition  of  1  °/Q  of  water  to  propyl  alcohol  increases 
the  velocity  tenfold.  When  the  acetates  of  polyhydric  alcohols  are 
hydrolysed  by  means  of  alcoholic  sodium  hydroxide,  an  80 — 90°/o  yield 
of  ethyl  acetate  is  formed  almost  at  once ;  the  sodium  hydroxide  here 
acts  as  a  catalytic  agent.  The  esters  of  monatomic  alcohols  of  high 
molecular  weight  when  heated  with  sodium  hydroxide  in  alcoholic 
solution  are  decomposed  with  the  formation  of  the  ester  of  the  alcohol 
which  is  acting  as  the  solvent ;  this  change,  which  takes  place  very 
slowly  in  the  absence  of  alkali,  is  accelerated  by  its  addition  owing  to 
the  increase  in  the  concentration  of  the  reacting  ions  thereby  produced. 
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Ethyl  acetate  and  glycerol  in  the  same  way  give  glyceryl  acetate  on 
the  addition  of  alcoholic  sodium  hydroxide.  P.  H. 

Resolution  of  a-Bromoisohexoic  and  of  a-Bromohydro¬ 
cinnamic  Acids.  Emil  Fischer  and  Hans  Carl  (. Ber .,  1906,  39, 
3996 — 4003). — a-Bromoisohexoic  acid  is  resolved  into  its  com¬ 
ponents  by  means  of  the  brucine  salts.  \-a-Bromoisohexoic  acid ,  b.  p. 
94°/0‘2 — 0-4  mm.  (corr.),  [ajj,0  -  49-43°,  with  aqueous  ammonia  yields 
d-leucine  having  [a]f>°  -  14-20°.  d-a-Bromoisohexoic  acid,  [a]f>°  +  48-99°, 
with  aqueous  ammonia  yields  Meucine  having  [aj^  +  13-92°.  A  more 
convenient  but  less  efficient  method  of  preparing  these  active  acids 
from  leucine  has  been  described  (Abstr.,  1906,  i,  808). 

a-Bromohydrocinnamic  acid  is  resolved  by  means  of  its  brucine  or 
quinine  salts,  and  by  Ramberg’s  method  (Abstr.,  1906,  i,  923).  The 
solid  acid  necessary  for  the  latter  method  is  obtained  by  distilling 
benzylbromomalonic  acid  under  0-2 — 0'5  mm.  pressure ;  the  a-bromo- 
hydrocinnamic  acid  solidifies  in  needles,  m.  p.  48 — 49°,  b.  p. 
138 — 141°/0'2  mm.,  D20  F48. 

1  -a-Bromohydrocinnamic  acid ,  [a]),  —  8 '3°,  is  converted  by  aqueous 
ammonia  into  cf-phenylalanine  having  [a]o  +  31-78°.  d-a -Bromohydro- 
cinnamic  acid  has  [a]p  +  7-9°.  C.  S. 

The  “  Alcoholysis  ”  of  Fatty  Substances.  Albin  Haller 
( Compt .  rend.,  1906,  143,  657 — 661). — The  author  applies  the  term 
“  alcoholysis  ”  to  the  breaking  down  of  a  fat  into  glycerol  and  an  alkyl 
ester  of  the  fatty  acid  by  heating  it  with  the  corresponding  absolute 
alcohol  containing  a  small  quantity  of  mineral  acid.  This  forms  a 
convenient  method  for  separating  the  fatty  acids  of  (i)  oils  or  fats 
which  contain  besides  olein  only  glyceryl  esters  of  saturated  fatty 
acids  such  as  butter,  cocoa  butter,  suet,  &c.  ;  (ii)  drying  oils,  such  as 
linseed  or  poppy  oil ;  (iii)  oils  containing  glyceryl  salts  of  hydroxy- 
acids,  such  as  ricin.  For  this  purpose  the  fat,  previously  dried,  is 
heated  in  a  reflux  apparatus  with  its  own  weight  of  absolute  methyl 
alcohol  containing  1 — 2°/0  of  hydrogen  chloride  until  the  mixture 
becomes  homogeneous,  it  is  then  poured  into  water  or  a  brine  solution, 
the  methyl  esters  of  the  acids  are  removed  by  decantation  or  extracted 
with  ether,  washed  with  sodium  carbonate  solution,  dried,  and  separated 
by  fractional  distillation  in  the  case  of  acids  of  the  series  C?lH27l02  up 
to  n  —  12,  whilst  the  separation  of  methyl  oleate,  which  is  a  liquid  at  the 
ordinary  temperature,  from  methyl  myristate,  palmitate,  or  stearate,  is 
effected  by  crystallisation  at  low  temperature  and  subsequent  draining 
of  the  crystals  on  porous  plates  at  0°. 

It  is  possible  that  the  process  of  alcoholysis  may  consist  in  a  pre¬ 
liminary  hydrolysis  of  the  fat  by  the  water  produced  by  the  action  of 
the  catalytic  mineral  acid  on  the  alcohol,  and  a  subsequent  etherifica¬ 
tion  of  the  fatty  acid  thus  produced  by  the  alcohol.  M.  A.  W. 

Observations  Relating  to  Ethereal  Equilibrium,  and  to  the 
Mutual  Displacement  of  Glycerol  and  the  other  Alcohols. 
Marcellin  Berthelot  (Compt.  rend.,  1906,  143,  717 — 718.  Compare 
Haller,  preceding  abstract) .^The  author  refers  to  his  early  work  on 
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the  mutual  displacement  of  glycerol  and  the  other  alcohols.in  the  ethereal 
salts  of  the  fatty  acids  (Ann.  Chim.  Phys.,  1854,  [iii],  41),  and  to  the 
accelerating  action  of  hydrochloric  or  other  acids  on  the  reaction  ; 
and  objects  to  the  use  of  the  terms  “hydrolysis  ”  or  “alcoholysis,”  on 
the  ground  that  they  are  synonymous  with  the  older  expressions, 
“decompositions  effected  by  water  or  alcohol.”  M.  A.  W. 

Alcoholysis  of  Cocoa  Butter.  Albin  Haller  and  Youssoufian 
(Compt.  rend .,  1906,  143,  803 — 806). — A  specimen  of  cocoa  butter 
having  the  following  physical  constants  :  solidifying  point  21— 20'5°  ; 
m.  p.  23 — 25°  ;  saponification  number,  242T  ;  Reichert-Meissel 
number,  6‘5  ;  Hehner  number,  90'5,  and  iodine  number,  8  47,  was 
treated  with  methyl  alcohol  containing  2  °/0  hydrochloric  or  phenyl- 
sulphonie  acid  at  35°,  and  by  the  “  methanol y sis  ”  thus  effected  the 
following  methyl  esters  were  formed  :  methyl  hexoate,  b.  p. 
52— 53°/15  mm. ;  methyl  octoate,  m.  p.  -40 — 41°,  b.  p.  83°/15mm.  ; 
methyl  decoate,  m.  p.  -18°,  b.  p.  114°/15  mm.;  methyl  laurate, 
m.  p.  5°,  b.  p.  141°/15  mm.;  methyl  myristate,  m.  p.  18°,  b.  p. 
167 — 168°/ 15  mm. ;  methyl  palmitate,  m.  p.  28°,  b.  p.  196°/15  mm.; 
methyl  stearate,  m.  p.  38°,  b.  p.  214 — 215°/ 15  mm.,  and  methyl  oleate, 
b.  p.  212 — 213°/15  mm.  ;  there  was  no  trace  of  methyl  butyrate,  and 
similar  results  were  obtained  with  two  other  specimens  of  cocoa 
butter  from  different  sources.  Cocoa  butters  therefore  consist  of  the 
glyceryl  esters  of  the  0C,  C8,  C10,  C12,  C14,  C16,  and  C1S  saturated  fatty 
acids  and  oleic  acid,  the  esters  of  lauric  and  myristic  acids  pre¬ 
ponderating  (compare  Lewkowitsch;  Reijst,  Abstr.,  1906,  ii,  403; 
Ulzer,  Chem.  Revue,  1899,  203).  M.  A.  W. 

The  Theory  of  Saponification.  Julius  Lewkowitsch  (Ber., 
1906,  39,  4095 — 4097). — A  reply  to  Marcusson  (Abstr.,  1906,  i,  924). 

G.  Y. 

The  Role  of  Metallic  Hydrides  in  Reduction,  and  Data  as  to 
the  Composition  of  Some  Fats  and  Oils.  Sergius  Fokin  ( Zeit . 
jElelctrochem.,  1906,  12,  749 — 762). — The  electrolytic  reduction  of  oleic 
acid  to  stearic  acid  was  investigated.  In  the  course  of  these  experi¬ 
ments  it  was  noticed  that  the  yield  of  stearic  acid  is  much  improved 
by  the  presence  of  nickel.  The  most  active  nickel  is  that  deposited  as 
a  fine  black  powder  on  the  cathode  or  that  obtained  by  reducing  the 
oxide  by  hydrogen  at  300 — 360°.  It  was  found  that  iron  or  carbon 
brings  about  no  reduction ;  experiments  on  the  action  of  other  metals 
were,  therefore,  made  with  an  iron  gauze  or  carbon  cathode  in  a 
porous  cell  containing  the  solution  of  oleic  acid  in  alcohol  or  acetone, 
the  other  metal  being  added  in  fine  powder.  It  was  found  that 
platinum  is  more  active  than  nickel  and  that  palladium  is  more  active 
still.  Cobalt  and  copper  also  bring  about  the  reduction.  Silver,  lead, 
mercury,  manganese,  chromium,  zinc,  bismuth,  tungsten,  vanadium, 
and  aluminium  are  inactive.  Iron  occasionally  gave  a  positive  result. 

Reduction  of  an  alcoholic  solution  of  oleic  acid  was  also  observed  by 
treating  the  solution  with  palladium  or  platinum  black  and  zinc  and 
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sulphuric  acid  or  with  reduced  nickel  or  cobalt  and  magnesium  and 
hydrochloric  acid.  Similar  experiments  with  copper  gave  negative 
results. 

An  alcoholic  solution  of  oleic  acid  is  also  reduced  by  boiling  it  with 
palladium  hydride  in  a  current  of  hydrogen.  Nickel,  reduced  by 
hydrogen  at  320°,  gave  no  reduction  under  these  conditions,  but  when 
the  temperature  was  raised  by  using  amyl  alcohol,  slow  reduction  took 
place.  By  using  glycerol  as  solvent  the  temperature  could  be  raised 
to  250°,  and  a  rapid  reduction  was  observed. 

The  author  considers  that  in  all  cases  the  reduction  depends  on  the 
formation  of  a  hydride  of  the  metal. 

The  methods  of  reduction  described  are  applied  to  some  natural 
oils  and  fats,  such  as  linseed  oil,  Chinese  wood  oil,  castor  oil,  and  fish 
oil.  From  the  nature  of  the  saturated  fatty  acids  obtained,  con¬ 
clusions  may  be  drawn  as  to  the  unsaturated  acids  in  the  original  oils. 

Crotonic,  angelic,  fumaric,  and  cinnamic  acids,  allyl  alcohol,  and 
carbon  tetrachloride  were  also  reduced  both  electrolytically  and  by 
the  zinc  or  magnesium-palladium  couple.  The  last-named  substance 
yields  chloroform  together  with  lower  chlorination  products  of 
methane.  T.  E. 

Constitution  of  Oleic  Acid,  &c.  Carl  D.  Harries  ( Ber .,  1906, 
39,  3728 — 3732). — Polemical.  A  reply  to  Molinari  and  Soncini 
(Abstr.,  1906,  i,  792).  A.  McK. 

Hydrolytic  Products  of  Oleic  Acid  Ozonide.  Carl  E. 
Harries  and  Hans  O.  Turk  {Ber.,  1906,  39,  3732 — 3737.  Compare 
Harries  and  Thieme,  Abstr.,  1906,  i,  226 ;  Molinari  and  Soncini,  ibid., 
i,  792). — The  hydrolysis  of  the  ozonides  of  oleic  acid  by  water  has 
been  studied  quantitatively  ;  15  grams  of  the  viscid  ozonide  yield 
2'0  grams  of  nonaldehyde,  4’ 2  grams  of  pelargonic  acid,  4 '4  grams  of 
a  mixture  of  azelaic  acid  and  its  semi-aldehyde,  and  3 '7  grams  of  a 
distillation  residue  which,  on  esterification  by  Fischer’s  method,  yields 
the  ethyl  ester  of  azelaic  acid  and  the  ester-acetal  of  the  semi-aldehyde 
of  this  acid,  leaving  only  1‘5  grams  of  the  ozonide  unaccounted  for. 
The  product  of  the  hydrolysis  of  24  grams  of  the  mobile  ozonide 
of  oleic  acid  contains  2-4  grams  of  nonaldehyde,  5’7  grams  of  pelargonic 
acid,  6 '5  grams  of  distillation  residue,  5  grams  of  azelaic  acid,  and 
3 '5  grams  of  the  semi-aldehyde  of  azelaic  acid.  G-.  Y. 

Constitution  of  the  /3-Fencholenic  Acid  Series.  Friedrich  W. 
Semmler  and  Konrad  Bartell  {Ber.,  1906,  39,  3960 — 3964). — Silver 
/Ffencholenate  and  methyl  iodide  yield  the  methyl  ester,  CfiH;15,C02Me, 
b.  p.  97 — 99°/10  mm.,  L>22  0  9608,  and  1 '46459.  By  reduction 
with  sodium  and  alcohol,  the  alcohol ,  C10HlgO,  is  obtained,  b.  p. 
106— 108°/10  mm.,  D22  0'9272,  and  <  1*48033. 

"When  /3-fencholenolactone  is  shaken  with  dilute  sodium  hydroxide 
for  twenty-four  hours,  hydroxydihydrofencholenic  acid,  C10H18O3,  is 
obtained,  m.  p.  110°  (compare  Mahla,  Abstr.,  1902,  i,  106). 

/FFencholenic  acid  is  oxidised  by  ozone  to  a  ketonic  acid,  C7H10O3, 
b.  p.  166 — 170°/12  mm,,  D16  1T533,  nD  1*472,  a  13'15°,  which  forms  a 
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semicarbazone ,  C8H1303N3,  m.  p.  198 — 199°,  and  an  oxime ,  m.  p.  145°.  By 
oxidation  with  neutral  or  faintly  alkaline  potassium  permanganate,  the 
ketonic  acid  is  converted  into  a  tricarboxylic  acid,  which  by  distillation 
in  a  vacuum  loses  carbon  dioxide  and  forms  a-methylglutaric  acid. 

A  table  is  given  showing  how  the  preceding  compounds  are  derivable 
from  fenchone  by  the  use  of  Semmler's  fenchone  formula,  that  of 

/3-fencholenic  acid  being  C02H-CMe<^2^5>C:CMe2.  C.  S. 

Cineolic  Acid.  V.  Cineolic  Anhydride  and  Bromine.  Hans 
B.upe  and  Walther  Lotz  (Ber.,  1906,  39,  4076 — 4083.  Compare 
Abstr.,  1899,  i,  340  ;  1900,  i,  371  ;  1901,  i,  119,  578  ;  1905,  i,  409). 
— In  absence  of  a  solvent,  the  action  of  bromine  on  cineolic  anhydride 
takes  place  with  explosive  violence,  but  in  chloroform  solution  leads 
to  the  formation  of  carbon  monoxide,  two  isomeric,  crystalline  bromo- 
compounds,  C9Hu03Br3,  which  are  separated  by  fractional  crystal¬ 
lisation  from  methyl  alcohol,  and  a  yellow  to  brown  oily  product. 

The  Sromo-compound,  m.  p.  156 — 157°,  which  is  the  less  soluble 
in  methyl  alcohol,  separates  from  alcohol  in  strongly  doubly-refracting, 
white  needles,  as  a  granular,  crystalline  powder,  or  in  small,  glistening, 
rhombic  plates  [a  \b  \  c  —  0-7341  :  1  :  0*7 686]. 

The  6romo-compound,  m.  p.  129°,  crystallises  from  methyl  alcohol  in 
large,  rhombic  plates  [a  :  b  :  c  =  0,68256  :  1  :  0*65989]. 

These  bromo-compounds,  one  of  which,  if  not  both,  must  have  the 
/C(CH2Br)2-Ox 

constitution  CBiX - CO*0 - ~)CMe,  remain  unchanged  when  boiled 

\CH2 - CH/ 

with  potassium  or  silver  acetate  solution  or  with  alcoholic  hydrogen 
chloride,  and  are  insoluble  in  cold  alkali  hydroxide  or  carbonate 
solutions,  but  when  boiled  with  these  or  with  aqueous  baryta  are 
converted  into  an  acid ,  C9H1204  or  C9Hu04,  m.  p.  172 — 174°,  which  is 
stable  towards  potassium  permanganate. 

Seduction  of  the  bromo-compounds  with  zinc  dust  and  alcohol  leads 

/OMe2  0\ 

to  the  formation  of  a  S-lactone,  CH^ - CO*0— AOMe,  which  crystal- 

\ch2*ch/ 

lises  in  transparent,  white  plates,  m.  p.  50 — 51°,  b.  p.  117 — 118*5°/14 
mm.  or  126 — 128°/20  mm.,  has  a  bitter  taste,  reddens  litmus  in 
aqueous  solution,  is  not  extracted  from  its  ethereal  solution  by 
aqueous  potassium  carbonate,  and  only  very  slowly  so  by  aqueous 
sodium  carbonate.  It  is  stable  towards  potassium  permanganate, 
dissolves  in  concentrated  sulphuric  acid,  forming  a  colourless  solution, 
and  decomposes  at  170°  under  the  ordinary  pressure,  forming  carbon 
dioxide  and  methylheptenone. 

The  oily  product  from  the  action  of  bromine  on  cineolic  anhydride 
readily  resinifies,  decomposes  when  distilled  in  a  vacuum,  and  when 
reduced  yields  to  some  extent  the  same  products  as  do  the  crystalline 
bromides,  but  with  stannous  chloride  and  alcoholic  hydrogen  chloride 
forms  an  ester  from  which  cineolic  acid  is  obtained  on  hydrolysis ; 
when  boiled  with  aqueous  sodium  hydroxide,  the  oily  bromo  compound 
yields  a  small  amount  of  an  acid ,  m.  p.  about  172°,  which  is  stable 
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towards  potassium  permanganate,  does  not  contain  bromine,  and  may 
be  identical  with  the  acid  obtained  from  the  crystalline  bromo- 
com pounds.  G.  Y. 

Cineolic  Acid.  VI.  Action  of  Sulphuric  Acid  on  Cineolic 
Acid.  Hans  Rupe  and  Walther  Lotz  ( Ber .,  1906,  39,  4083 — 4086. 
Compare  preceding  abstract;  Bistrzycki  and  Reintke,  Abstr.,  1905, 
i,  285;  Bistrzycki  and  Siemiradzki,  Abstr.,  1906,  i,  135). — The 
lactone,  C9Hu03,  m.  p.  50 — 51°  (see  preceding  abstract),  is  formed 
together  with  carbon  monoxide  when  cineolic  acid,  or  in  a  90 °/0  yield 
when  cineolic  anhydride,  is  troated  with  concentrated  sulphuric  acid  at 
the  laboratory  temperature. 

2  : 4-Dimethylbenzoic  acid  is  formed  by  heating  the  lactone,  or 
cineolic  acid  or  its  anhydride  with  concentrated  sulphuric  acid  on  the 
water-bath. 

2  :  4:-Dimethylbenzoyl-'p-toluidide,  prepared  by  heating  the  acid  with 
p-toluidine  at  200 — 220°,  crystallises  in  glistening,  silky  needles, 
m.  p.  152°. 

The  action  of  zinc  chloride  on  the  lactone  at  110°  leads  to  the 
formation  of  dihydro-m-xylene,  b.  p.  132 — 1 34  5°,  w2D°  L46867  (Wallach 
and  Gildemeister,  Abstr.,  1888,  1205),  and  of  a  small  amount  of 
2  :  4-dimethylbenzoic  acid.  G.  Y. 

Reversible  Conversion  of  Paraformaldehyde  into  Form¬ 
aldehyde,  and  Sterilisation  with  Formaldehyde  at  High  Tem¬ 
peratures.  Leon  Perdrix  (Ann.  Inst.  Pasteur,  1906,  20,  881 — 900). 
— The  curve  representing  the  vapour  tension  of  the  transformation  of 
paraformaldehyde  into  formaldehyde  rises  very  rapidly  with  the 
temperature.  This  fact  must  be  taken  into  account  when  using  form¬ 
aldehyde  as  a  sterilising  agent,  an  operation  which  should  be  carried 
out  preferably  at  a  moderately  high  temperature.  The  use  of  anhydr¬ 
ous  formaldehyde  is  preferable  to  that  of  formol  as  a  sterilising  agent 
on  account  of  the  greater  vapour  pressure  of  the  latter.  Experiments 
made  with  anhydrous  formaldehyde  at  100°  on  various  bacteria  which 
are  not  easily  destroyed  by  ordinary  methods  of  sterilisation  showed 
this  to  be  in  every  case  a  very  effective  agent.  E,  F.  A. 

Chlorination  of  Paracetaldehyde ;  Butylchloral.  Paul  Freund 
ler  ( Compt .  rend.,  1906,  143,  682—684)  — Pinner  has  shown  that  the 
chlorination  of  paracetaldehyde  results  in  the  formation  of  butylchloral 
(Abstr.,  1876,  552.  Compare  Lieben,  Abstr.,  1883,  963),  and  the 
author  finds  that  tetrabromobutaldehyde  is  the  product  of  the 
bromination  of  paracetaldehyde  (Abstr.,  1905,  i,  569).  In  each  case  the 
first  product  of  the  reaction  is  the  corresponding  monohalogen  deriv¬ 
ative  of  acetaldehyde,  which  in  the  case  of  the  chloro-com pound  con¬ 
denses  at  the  ordinary  temperature  with  the  unchanged  acetaldehyde 
to  form  a-chlorocrotonaldehyde  ;  this  on  further  chlorination  yields 
butylchloral ;  whilst  under  similar  conditions  of  temperature  2  mols. 
of  bromoacetaldehyde  condense  to  form  a-y-dibromocrotonaldehyde, 
which  on  further  bromination  yields  tetrabromobutaldehyde. 

Butylchloral  hydrate,  like  chloral  or  bromal  hydrate,  behaves 
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as  a  dibasic  acid ;  the  acetal,  CH3*CHCl,CCl2,CH(OEt)2>  boils  at 
122 — 124°/20 — 21  mm.;  the  ethyl  ether  of  the  acetamide  derivative 
[ ethyl  a-acetylamino- (3 fiy-trichlorobutyl  ether J, 

CH  ,'CHOl  •  CJC12  •  CH(NH  Ac)  •  OEt, 

m.  p.  86°,  b.  p.  163 — 164°/15 — 16  mm.,  crystallises  from  benzene 
and  light  petroleum  in  prisms.  Contrary  to  Schiff’s  experience 
(Abstr.,  1892,  1067),  the  author  obtained  only  one  acetamide  and  one 
benzamide  derivative  of  butylchloral,  m.  p.  206 — 208°  and  176 — 178° 
respectively,  and  not  170°  and  148°  as  stated  by  Schiff.  M.  A.  W. 


Methylethyl acetaldehyde  [a-Methylbutaldebyde]  and  some 
of  its  Condensation  Products.  Yiktor  Neustadter  ( Monatsh 
1906,  27,  879 — 934.  Compare  Lieben,  Abstr.,  1901,  i,  449). — Of  the 
aldehydes  containing  only  one  a-hydrogen  atom,  fsobutaldehyde  alone 
has  been  fully  investigated.  This  paper  gives  the  results  of  the  study 
of  a  second  member  of  the  same  group. 

a-Methylbutaldehyde  (methylethylacetaldehyde)  was  present  pro¬ 
bably  in  the  valeraldehyde  prepared  from  commercial  amyl  alcohol  and 
utilised  by  Kohn  (Abstr.,  1896,  i,  10;  1897,  i,  396),  Lederer  (Abstr., 
1901,  i,  669),  Rosinger  (ibid.),  and  Morgenstern  (Abstr.,  1903,  i,  787). 

a-Methylbutaldehyde  is  prepared  from  methyl  ethyl  ketone  by 
reduction  to  sec.-butyl  alcohol,  successive  conversion  of  this  into 
sec.-butyl  bromide,  and  by  means  of  Grignard’s  reaction  with  formic 
acid,  sec.-butylcarbinol  (Rainer,  Abstr.,  1905,  i,  16),  and  finally  by 
oxidation  of  the  carbinol  by  means  of  potassium  dichromate  and  dilute 
sulphuric  acid. 

The  preparation  of  the  aldehyde  by  Claisen’s  method  (Abstr.,  1905, 
i,  286)  from  methyl  ethyl  ketone  by  way  of  ethyl  /Tmethyl-/J- 
ethylglycidate  also  is  described.  On  distillation  in  a  current  of  steam 
the  glycidic  acid  is  only  partially  decomposed  to  the  aldehyde,  the 
main  portion  forming  the  dihydroxy-acid,  OH,CMeEt*CH(QH),C02H ; 
this  is  obtained  as  a  greenish-yellow,  viscid  mass,  which  on  distillation 
under  atmospheric  pressure  decomposes  at  about  185°,  forming  carbon 
dioxide,  water,  and  a-methylbutaldehyde,  the  total  yield  of  which 
amounts  to  85  %  of  the  sodium  methylethylglycidate. 

When  treated  with  hydrogen  chloride  in  a  freezing  mixture, 
a-methylbutaldehyde  forms  the  polymeride,  (C5H10O)3,  which  is 
obtained  as  a  mobile  oil  having  a  characteristic  odour,  b.  p. 
133°/20  mm.,  and  yields  the  monoaldehyde  when  boiled  with  a  small 
amount  of  concentrated  sulphuric  acid.  The  absence  of  fsovaler- 
aldehyde  is  shown  by  a  determination  of  the  solubility  of  the  silver 
salt  obtained  on  boiling  the  aldehyde  with  silver  oxide  and  water 
(compare  Sedlitzky,  Abstr.,  1888,  250). 

The  action  of  alcoholic  potassium  hydroxide  on  a-methylbutaldehyde 
cooled  by  ice,  and  finally  at  the  ordinary  temperature,  leads  to  the 
formation  of  a-methylbutyric  acid  and  the  glycol, 

CHMeEt-CH(OH)-CMeEt-CH2*OH ; 
this  is  obtained  as  a  viscid,  colourless  liquid,  b.  p.  133°/10  mm.,  and 
has  a  sp.  gr.  less  than  that  of  water.  It  solidifies  when  cooled  in  a 
mixture  of  ether  and  carbon  dioxide,  has  a  cooling  taste,  and  is  readily 
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soluble  in  absolute  alcohol,  ether,  light  petroleum,  or  benzene,  but  only 
sparingly  so  in  water  or  aqueous  alcohol. 

A  colourless,  viscid  liquid,  b.  p.  90°/20  mm.,  obtained  by  the  action 
of  solid  potassium  carbonate  on  a-methylbutaldehyde  in  a  sealed  tube 
at  155°,  or  of  a  very  small  amount  of  alcoholic  potassium  hydroxide 
on  the  aldehyde  in  the  cold,  is  probably  the  aldol, 
CHMeEt-CH(OH)-CMEt<COH. 

The  action  of  metallic  sodium  on  a-methylbutaldehyde  at  18 — -24° 
leads  to  the  formation  of  the  glycol  C10H22O2  and  of  two  esters,  b.  p. 
70 — 72°/ 11  mm.,  and  162 — 165°/11  mm.  respectively. 

iso  Amyl  a-methylbutyrate,  CHMeEt*C02‘CH2*CHMeEt,  is  a  mobile, 
yellow  liquid  having  a  pleasant  ethereal  odour,  b.  p.  70 — 7 2°/l  1  mm., 
or  183 — 184°/741  mm.,  and  is  hydrolysed  by  boiling  alcoholic  potassium 
hydroxide. 

The  fraction,  b.  p.  162 — 1 65°/ 1 1  mm.,  contains  the  ester, 
CHMeEt-C02*CH2-CMeEt-CH(0H)*CHMeEt, 
which  is  formed  also  by  the  action  of  sodium  ethoxide  in  absolute 
alcoholic  solution,  and  probably  in  small  amounts  by  that  of 
potassium  carbonate  or  potassium  hydroxide  on  the  aldehyde  under 
various  conditions.  It  is  a  colourless,  mobile  liquid  having  a  slight 
ester  odour,  b.  p.  272 — 274°/741  mm.,  and  on  hydrolysis  with  aqueous- 
alcoholic  potassium  hydroxide,  yields  the  glycol  C10H22O2  and 
a-methylbutyric  acid. 

a- Methylbutaldoxime ,  C5HnON,  is  obtained  as  a  transparent,  mobile 
oil,  b.  p.  149 — 151°/749  mm.  ;  when  heated  with  acetic  anhydride  in  a 
sealed  tube  at  140°,  it  yields  a-methylbutyronitrile  as  a  colourless 
liquid,  b.  p.  125°/760  mm. 

The  aldazine,  N2(CH*CHMeEt)2,  formed  by  the  action  of  hydrazine 
sulphate  and  sodium  carbonate  on  the  aldehyde,  is  a  mobile,  ethereal, 
yellow  liquid,  b.  p.  200 — 202°  under  the  ordinary  pressure;  when 
treated  with  concentrated  alcoholic  hydrogen  chloride  in  ethereal 
solution,  it  yields  the  aldehyde  and  hydrazine  hydrochloride  (compare 
Franke,  Abstr.,  1900,  i,  212).  G.  Y. 


Reduction  of  Formylisobutaldol  and  its  Oxime.  Rudolf 
Bohm  ( Monatsh .,  1906,  27,  947 — 962.  Compare  Wessely,  Abstr., 
1900,  i,  428). — When  distilled  under  atmospheric  pressure,  the  oxime 
of  formyh’sobutaldol  decomposes,  yielding  water,  an  oil  which  on 
redistillation  gives  two  fractions,  b.  p.  65°/34  mm.  and  1  20°/34  mm. 
respectively,  together  with  a  small  amount  of  a  substance  which 
crystallises  in  rhombic  prisms,  m,  p.  117°,  is  more  soluble  in  water 
than  in  ether,  and  evolves  ammonia  when  heated  with  aqueous  sodium 
hydroxide. 

The  fraction,  b.  p.  65°/34  mm.,  consists  of  the  anhydride  of  the 

CH=N  , 

oxime,  ilr  l  „  which  is  obtained  as  a  colourless  oil,  b.  p. 

CMe2-CH-OH  r 

57°/9  mm.  or  137°/760  mm.  ;  it  has  a  pleasant  ethereal  odour,  yields 
formylisobutaldol  when  heated  with  10°/o  hydrochloric  acid,  and  reacts 
with  sodium  with  evolution  of  hydrogen  or  with  acetic  acid  with 
development  of  heat. 
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The  fraction,  b.  p.  120°/34  mm.,  contains  aa -dimethylhydracrylo- 
nitrile,  which  forms  a  colourless  oil,  becoming  brown  on  exposure  to 
air,  b.  p.  97°/ll  mm.,  or  103°/15  mm. ;  when  boiled  with  15 °/Q  hydro¬ 
chloric  acid,  it  yields  hydroxypivalic  acid,  the  calcium  salt,  C10H18O6Ca, 
of  which  is  described.  The  acetate  of  aa-dimethylhydracrylonitrile, 
C7Hn02N,  formed  by  the  action  of  acetic  anhydride  and  sodium 
acetate  on  the  oxime  of  formylfsobutaldol,  is  obtained  as  a  colourless 
oil  having  a  pleasant  ethereal  odour,  b.  p.  91 ‘5°/ 11  mm.  or  97°/ 15  mm.  ; 
on  hydrolysis  it  yields  hydroxypivalic  acid.  Oxidation  of  the  acetate 
with  potassium  permanganate  in  aqueous  solution  leads  to  the  forma¬ 
tion  of  a-cyanoi&ohutyric  acid,  CN*CMe2*C02H,  which  is  formed  also 
together  with  zsobutyric  acid  by  the  oxidation  of  a-dimethylhydracrylo- 
nitrile;  it  crystallises  in  large,  white  leaflets,  m.  p.  56 — 57°. 

FormyU'sobutaldol  is  reduced  by  sodium  amalgam,  forming  the  corre¬ 
sponding  pentaglycol,  or  by  zinc  and  hydrochloric  acid,  yielding  two 
products,  which  must  be  formed  by  loss  of  water  from  hydrobenzoin¬ 
like  derivatives  of  the  aldol,  and  are  separated  by  fractional 

,  .  ,  .  ,  .  _  .CH-OMe2-Ofl2*OH 

from  alcohol:  (a)  0<% _ _ 2  or 


recrystallisation 

CMe2 — CH#OH 
CHo-0-CH-CMe0 


'CH-CMe2-CH2-OH 


CH2-OH’ 


crystallises  from  alcohol  in  glistening, 


silky  needles,  m.  p.  137'5°,  and  forms  a  diacetyl  derivative  crystal¬ 
lising  in  long,  flat,  white  needles,  m.  p.  87° ;  ( b )  C10H20O3,  crystallises 
in  large  prisms  or  long,  slender  spears,  m.  p.  6 3 '5°.  If  the  reduction 
with  zinc  and  hydrochloric  acid  is  carried  out  at  higher  temperatures, 
a  third  product  crystallising  in  glistening  plates,  m.  p.  184°,  is  formed. 

Electrolytic  reduction  of  the  aldol.  in  30 — 31%  sulphuric  acid 
solution  with  a  lead  cathode  and  a  carbon  anode  and  a  current  density 
of  2  amperes  per  square  decimetre  leads  to  the  formation  of  oily 
products  only,  but  with  a  current  density  of  5  amperes  per  square 
decimetre  to  the  formation  also  of  the  two  crystalline  products,  m.  p. 
63'5°  and  137,5°  respectively.  G.  Y. 


The  Pinacolin  from  the  Pinacone  of  Methyl  Ethyl  Ketone. 
Berta  Braun  and  Hans  Kittel  ( Monatsh .,  1906,  27,  803 — 821). — 
Gliicksmann  (Abstr.,  1892,  38)  and  Schindler  (Abstr.,  1893,  i,  71) 
found  that  the  action  of  90%  sulphuric  acid  on  /3-trimethylethylidene- 
lactic  acid  leads  to  the  formation  of  methyl  isopropyl  ketone  and  not 
to  that  of  the  expected  aldehyde.  The  object  of  the  present  work  is 
to  compare  the  behaviour  of  an  homologous  lactic  acid. 

Reduction  of  methyl  ethyl  ketone  by  means  of  sodium  in  ethereal 
solution  under  an  aqueous  solution  of  potassium  carbonate  leads  to  the 
formation  of  sec.-butyl  alcohol  (65%),  pinacone  (10 — 12%),  and  an 
analogue  of  phorone  (12%),  b.  p.  256°  (compare  Schramm,  Abstr., 
1883,  1079),  10%  of  the  ketone  remaining  unchanged. 

The  substance,  CMeEti02H3,0Mel02H3*C0Me,  b.  p.  256°,  is  a 
slightly  yellow  oil,  forms  an  additive  compound  with  2  mods,  of 
bromine,  and  yields  an  oxime,  C12H20IN*OH,  b.  p.  260°. 

On  oxidation  with  potassium  permanganate  in  aqueous  sodium 
hydroxide  solution,  the  pinacolin,  b.  p.  148 — 154°,  obtained  by  boiling 
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pinacone  with  10°/o  sulphuric  acid  (compare  Zelinsky  and  Krapiwin, 
Abstr.,  1893,  i,  39U;  Herschmann,  ibid.,  547),  yields  an  acid ,  C8H1408, 
together  with  small  amounts  of  acetic  and  aa- dimethyl  butyric  acids. 

/3- Keto-yy-dimethylhexoic  acid,  CMe2Et*C0*CH2*C02H,  forms  a  silver 
salt,  C8H1303Ag,  crystallising  in  long  needles,  and  is  reduced  with 
sodium  amalgam  and  water,  yielding  the  /3-hydroxy- acid, 

C  Me2Et  •  C  H  (OH)  •  CH2  *C02H, 

which  crystallises  in  small  plates,  m.  p.  82°,  and  is  not  volatile  in  a 
current  of  steam ;  the  crystalline  silver,  CsH15G3Ag,  and  potassium 
salts  were  analysed.  When  heated  with  concentrated  phosphoric  acid 
and  lead  dioxide,  the  /3-hydroxy-acid  evolves  a  gas,  and  on  distillation 
in  a  current  of  steam  yields  an  acid  distillate. 

The  action  of  boiling  90°/o  sulphuric  acid  on  /3-hydroxy-yy-di- 
methylhexoic  acid  leads  to  the  formation  of  methyl  aa-dimethylpropyl 
ketone,  b.  p.  131 — 132°.  Ho  trace  of  an  aldehyde  could  be  found  in 
the  sulphuric  acid  solution.  G.  Y. 

Fermentation  of  Sugar  without  Enzymes.  Eduard  Buchner, 
Jakob  Meisenheimer,  and  H.  Schade  ( Ber .,  1906,  39,  4217 — 4231). 
— Contrary  to  Schade’s  statement  that  sugars  in  alkaline  solution  are 
decomposed  by  air  or  hydrogen  peroxide,  yielding  equal  molecular 
quantities  of  formic  acid  and  acetaldehyde  (or  acetic  acid)  (Abstr., 
1906,  i,  931),  the  authors  find  that  the  acid  products  of  decomposi¬ 
tion,  in  the  case  of  laevulose,  are  formic,  gl)  collie,  and  i-erythritic 
acids ;  acetic,  lactic,  and  oxalic  acids  are  not  formed.  Hydrogen  is 
evolved,  probably  in  accordance  with  the  equation  2CH20-fH202  = 
2H*C02H  +  H2,  the  formaldehyde  being  an  initial  product  of  the 
decomposition  of  the  sugar.  C.  S. 

Connexion  between  the  Chemical  Nature  of  the  Amines 
and  their  Power  to  form  Complex  Compounds.  Leo  A. 
Tchugaeff  (./.  Russ.  Phys.  Ckem.  Soc. ,  1906,  38,  i,  9 — 12.  Compare 
Abstr.,  1905,  i,  865). — In  order  to  ascertain  how  far  the  observations 
previously  made  regarding  the  behaviour  of  the  amines  towards  copper 
succinimide  could  be  applied  to  other  analogous  cases,  the  action  of 
various  amines  towards  copper  chloride,  silver  nitrate,  potassium 
platinosochloride,  and  platinic  chloride  has  been  investigated.  The 
results  completely  confirm  those  previously  found.  The  primary 
amines  easily  form  complexes,  the  secondary  do  so  much  less  readily, 
whilst  the  tertiary  do  not  yield  complex  compounds,  but  the  inorganic 
salt  is  often  reduced.  Contrary  to  the  generally  accepted  view  as  to 
these  reactions,  it  is  considered  that  the  reactivity  of  the  amines 
depends,  to  a  very  large  extent,  on  the  number  of  free  hydrogen  atoms 
attached  directly  to  the  nitrogen  atom.  The  reason  Jorgensen  adopted 
the  opposite  view  was  that  he  employed  pyridine,  which,  being  a 
heterocyclic  amine,  forms  an  exception  to  the  general  rule;  the  latter  also 
only  holds  for 'those  cases  in  which  the  amine  as  such  forms  the  com¬ 
pound,  or,  according  to  Abegg,  the  neutral  part  of  a  complex  ion,  but 
the  tertiary  amines,  just  like  the  primary  or  secondary,  easily  enter 
into  binary  combinations  when  they  form  complex  ammonia  radicles. 

Z.  K. 
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Salts  of  Quaternary  Ammonium  Bases  with  Organic  Acids. 
Tetramethylammonium  Formate.  L.  Vanzetti  ( Chem .  Centr., 
1906,  ii,  1347  ;  from  Boll.  Chim.  Farm.,  45,  593 — 598). — Tetramethyl¬ 
ammonium  formate  (Forgenin),  H*C02’NMe4,  obtained  by  the  action 
of  tetramethylammonium  iodide  on  silver  formate,  is  a  white  crys¬ 
talline,  odourless,  hygroscopic  substance,  which  gives  the  reactions 
of  formates,  and  evolves  carbon  monoxide  on  warming  with  sulphuric 
acid.  It  is  stable  in  dry  air  or  in  solution,  bub  decomposes  at  above 
200°.  Unlike  other  quaternary  bases  its  physiological  action  does  not 
resemble  that  of  curare.  P.  H. 

Novaine.  Friedrich  Kutscher  {Zeit.  physiol.  Chem.,  1906,  49, 
47 — 49). — When  a  concentrated  solution  of  novaine  hydrochloride  is 
distilled  with  crystallised  barium  hydroxide,  trimethylamine  is  formed, 
and  if  the  operation  is  repeated  some  twelve  times  with  the  addition  of 
fresh  amounts  of  water,  practically  the  whole  of  the  nitrogen  is  evolved 
in  this  form.  This  reaction  indicates  that  novaine  is  closely  related  to 
the  choline  bases.  It  is  probably  a  higher  homologue  of  muscarine,  and 
the  formula  OH-NMe3-CH2*CH2*CH2-CH(OH)2  is  suggested.  The 
oblitine  molecule  probably  contains  two  novaine  residues. 

J.  J.  S. 

Stereochemistry  of  2 : 5-Diketopiperazines.  Emil  Fischer 
and  Karl  Raske  ( Ber .,  1906,  39,  3981 — 3995). — Mainly  an  account 
of  work  already  published  (compare  Abstr.,  1906,  i,  457). 

d-Bromopropio7iyl-l-alanine,  C6H10O3NBr,  obtained  from  ^-alanine  in 
a  similar  manner  to  its  optical  antipode,  separates  from  hot  water  in 
octahedra,  m.  p.  170°,  decomposing,  [a]o  +  67'91°,  and  by  treatment 
with  aqueous  ammonia  yields  d-alanyl-l-alanine ,  which  closely  re¬ 
sembles  its  optical  isomeride,  differing  in  m.  p.  275 — 276°  (corr.)  and 
[a]u  +  68  ‘94°,  and  yields  Zrans-alanine  anhydride.  By  hydrolysis  with 
hydrochloric  acid  at  100°,  the  dipeptide  yields  racemic  alanine  hydro¬ 
chloride. 

d -a-Bromopropionic  acid  is  obtained  readily  from  ^-alanine  in  a 
similar  manner  to  the  £-acid  (compare  Abstr.,  1905,  i,  692),  and  has 
a2D°  +  44-2°.  C.  S. 

Action  of  Nitrous  Acid  on  Lysine.  Leo  Szydlowski  ( Monatsh 
1906,  27,  821- — 830.  Compare  F’ischer  and  Tiemann,  Abstr.,  1894, 
i,  167;  Fischer  and  Weigert,  Abstr.,  1902,  i,  352  ;  Neuberg  and 
Wolff,  Abstr.,  1903,  i,  74). — The  action  of  barium  or  silver  nitrite  on 
lysine  sulphate  or  hydrochloride  in  aqueous  solution  cooled  by  ice 
leads  to  the  formation  of  ae-dihydroxyhexoic  acid,  an  aminohydroxy- 
hexoic  acid,  and  a  small  amount  of  an  alkaline,  yellow,  amorphous 
substance,  C6H1303N,  m.  p.  176 — 178°. 

az-Dihydroxyhexoic  acid  is  isolated  in  the  form  of  its  calcium  salt, 
Ca(C6Hn04)2. 

The  aminohydroxyhexoic  acid  crystallises  in  needles,  m.  p:  200 — 201°, 
and  may  be  identical  with  Fischer  and  Tiemann’s  and  Neuberg  and 
Wolff’s  acids.  G.  Y. 
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Action  of  Magnesium  Bromide  and  Iodide  on  some  Deriv¬ 
atives  of  Carbamide.  VII.  Boris  N.  Menschutkin  (/.  Russ.  Phys. 
Chem.  Soc.f  1906,  38,  i,  4). — Urethane  reacts  readily  with  both  the 
iodide  and  bromide  of  magnesium,  forming  the  compounds 
MgBr2,6NIT2-C02Et 

and  MgI2,6NH2*C02Et ;  the  eutectic  point  of  the  system  lies  at  35°. 
The  solubility  curve  of  the  compound  MgBr2,6NH2,C02Et,  in  presence 
of  traces  of  the  compound  MgBr2„4NH2*C02Et,  is  broken  at  91°  when 
the  system  MgBr^G’bbNH^CC^Et,  is  formed,  but  when  the  lower 
compound  is  completely  absent,  the  melting  point  of  the  compound 
MgBr2,6UH2*C02Et,  91 '5°,  can  be  reached.  The  solubility  curve  of 
the  compound  MgBr2,4NH2*C02Et  in  urethane  ends  at  its  melting 
point,  123°,  which  is  again  lowered  by  any  further  addition  of 
magnesium  bromide.  The  system  magnesium  iodide -urethane  gives 
similar  results,  but  the  eutectic  point,  32°,  is  lower,  as  is  also  the 
melting  point,  87°,  of  the  compound  MgI2,6NH2*C02Et.  Carbamide 
forms  compounds  with  magnesium  bromide  equally  well.  The  eutectic 
point  is  108°.  At  13050  there  is  a  break  in  the  solubility  curve,  at 
the  composition  MgBr2,9*21CO(NH2)2.  The  next  curve  continues  to 
170°,  when  decomposition  occurs.  Probably  the  first  curve  corresponds 
with  the  compound  MgBr2,6CO(NH2)2,  and  the  second  with  the 
compound  MgBr2,4CO(NH2)2.  Z.  K. 

Compounds  of  Magnesium  Bromide  with  Derivatives  of 
the  Acids.  VI.  Boris  N.  Menschutkin  (/.  Russ.  Phys,  Chem.  Roc., 
1 906,  38,  i,  3). — As  the  amount  of  magnesium  bromide  is  increased  in 
the  system  magnesium  bromide-acetamide,  the  m.  p.  of  acetamide 
(82°)  is  lowered  until  the  eutectic  point  50  5°  is  reached,  the  com¬ 
position  of  the  system  then  being  MgBr2,13‘17COMe*NH2.  The 
solubility  curve  of  the  compound  MgBr2,6COMe'NH2  in  acetamide 
ends  at  169°,  its  m.  p.  On  further  addition  of  magnesium  bromide, 
the  m.  p.  is  at  first  lowered  to  136°,  corresponding  with  the  compound 
MgBr2,3-75COMe*UH2,  it  then  again  rises  to  160°,  the  m.  p,  of  the 
compound  MgBr2,2COMe*NH2,  but  it  is  not  quite  certain  whether  a 
compound  containing  2  mols.  of  acetamide  is  really  formed.  Acetanilide 
with  magnesium  bromide  yields  the  compound  MgBr2,6COMe*NHPh. 
The  eutectic  point  lies  4'5°  lower  than  its  m.  p.,  112°.  The  solubility 
curve  of  this  compound  in  acetanilide  ends  at  209°,  its  m.  p.,  and  any 
further  addition  of  magnesium  bromide  gives  results  similar  to  those 
with  acetamide.  Z.  K. 

Action  of  Hydrogen  Cyanide  on  Aldehyde-Ammonia. 

Giacomo  Ciamician  and  Paul  Silber  (Ber.,  1906,  39,  3942 — 3959. 
Compare  Delepine,  Abstr.,  1904,  i,  148). — When  aldehyde-ammonia  is 
acted  on  by  a  3  °/0  solution  of  hydrocyanic  acid  either  in  light  or  in  the 
dark,  the  following  substances  are  obtained :  (1)  two  isomeric 

compounds,  C6H1203N2,  of  which  the  one  more  sparingly  soluble  in 
w'ater  than  the  other  has  m.  p.  232°,  whilst  the  isomeride  has  m.  p.  210°  ; 
(2)  a  compound,  C6Hl0O2N2,  m.  p.  186°,  soluble  in  ether ;  (3)  alanine  ; 
(4)  an  amorphous,  indefinite  compound. 
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The  compound  C6H1203N2,  m.  p.  232°,  is  the  monoamide  of  the 
a-iminodipropionic  acid  (m.  p.  254—255°,  termed  by  the  authors 
A-a-iminodipropionic  acid),  whilst  the  isomeride  C6H1203N2,  m.  p.  210°, 
is  the  monoamide  of  the  a-iminodipropionic  acid  (m.  p.  234 — 235° ; 
B-a-imiDodipropionic  acid).  It  is  pointed  out  that  the  two  isomeric 
a-iminodipropionic  acids  referred  to  bear  the  same  relationship  to  one 
another  as  that  which  exists  between  racemic  and  mesotartaric 
acids. 

The  compound  C6H10O2N2  is  the  imide  of  B-a-iminodipropionic 
acid. 

A-a-Iminodipropionic  monoamide  (m.  p.  232°)  crystallises  from  water 
in  hexagonal  plates.  Its  aqueous  solution  gives  an  acid  reaction  and 
exhibits  the  biuret  reaction.  B-a-Iminodipropionic  monoamide  (m.  p. 
210°)  separates  in  colourless  prisms. 

When  the  A-amide  is  boiled  with  baryta,  it  forms  the  barium  salt, 
(C6H10O4N)2Ba,  which  crystallises  in  needles  and  yields  the  corres¬ 
ponding  A-a-iminodipropionic  acid.  The  latter  forms  a  hydrogen 
potassium  salt,  C6Hl0O4NK,  which  separates  from  aqueous  alcohol  in 
colourless  prisms  ;  the  silver  double  salt,  C6H10O4NAg,AgjSTO3,  and  the 
silver  salt,  C6H904NAg2,  are  described.  The  diethyl  ester,  C6H9U4NEt2,  is 
a  viscid  oil,  b.  p.  123 — 124°/15  mm.,  which  forms  the  wiiroso-derivative, 
C6H804Et2N*N0,  a  yellow  oil,  b.  p.  177°/18  mm.,  giving  a  strong 
Liebermann  reaction. 

B-a-Iminodipropionic  monoamide  separates  from  water  in  prisms 
containing  1^H20,  and  is  more  sparingly  soluble  in  water  than  its 
isomeride.  When  boiled  with  baryta,  it  forms  the  barium  salt, 

CfH904NBa; 

the  hydrogen  barium  salt,  (C6II10O4N)Ba,  is  also  described.  B-a-Imino- 
dipropionic  acid  crystallises  in  prisms,  m.  p.  234 — 235°.  The  compound 
(C6H10O4NAg)2,AgNO3  crystallises  in  leaflets ;  the  silver  salt  is 
described;  the  diethyl  ester,  C6N904NEt2,  is  an  oil,  b.  p.  121 — 122°/15 
mm.,  m.  p. —5°;  which  forms  a  mfroso-derivative,  C6H804EtN*N0,  an 
oil,  b.  p.  163 — 164°/17  mm.,  and  giving  a  strong  Liebermann  re¬ 
action. 

B-a-Iminodipropionic  acid  forms  the  imide 

>00, 

which  was  isolated  as  one  of  the  products  of  the  action  of  hydrogen 
cyanide  on  aldehyde-ammonia  ;  it  separates  from  benzene  in  needles  or 
prisms,  m.  p.  186°. 

When  the  action  of  hydrogen  cyanide  on  aldehyde-ammonia  is 
conducted  in  the  dark  instead  of  in  the  light,  the  same  products  are 
formed,  but  in  different  proportions. 

Experiments  carried  out  by  heating  molecular  amounts  of  aldehyde- 
ammonia  and  hydrocyanic  acid  (12°/0)  at  the  temperature  of  a  boiling 
water-bath,  showed  that  Erlenmeyer  and  Passavant’s  a-iminopropio- 
nitrile  (Abstr.,  1880,  313)  yields  on  hydrolysis  alanine  and 

A-a-iminodipropionic  acid.  A.  McK. 


CHMe< 
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Method  of  Preparing  the  Oxynitriles,  OR'CH2*CN. 

D.  Gauthier  {Compt.  rend.,  1906, 143,  831 — 832). — Chloromethyl  alkyl 
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ethers  of  the  type  ROCH2Cl,  prepared  by  the  action  of  hydrogen 
chloride  on  a  mixture  of  the  corresponding  alcohol  ROH  and  form¬ 
aldehyde  (Henry),  are  readily  converted  into  the  corresponding  cyano- 
alkyloxymethanes,  RO‘CH2*CN,  by  the  action  of  mercuric,  or,  prefer¬ 
ably,  cuprous  cyanide ;  the  reaction  takes  place  in  the  cold,  the  yield  is 
60 — 70°/o  of  the  theoretical,  and  the  following  compounds  were  thus 
prepared.  Methoxy acetonitrile,  OMe‘CH2*CN,  b.  p.  118 — 119°;  pro- 
poxyacetonitrile ,  C3H70*CH2*CN,  b.  p.  147 — 148°  ;  iso butyloxyaceto- 
nitrile,  C4H90*CH2*ClSr,  b.  p.  158 — 160°;  and  amyloxyacetonitrile, 
C5HuO-CH2'*CN,  b.  p.  183—184°.  M.  A.  W. 

Nitriles  of  Alky lglycol lie  Acids  [Cyanoalkyloxymethanes]. 

Marcel  Sommelet  (Compt.  rend.,  1906,  143,  827 — 828). — Cyanoalkyl¬ 
oxymethanes  [alkyloxyacetonitriles]  (compare  Abstr.,  1904,  i,  222), 
originally  prepared  by  dehydrating  the  corresponding  alkyloxyacet- 
amides  by  means  of  phosphoric  oxide  (Henry,  Abstr.,  1873,  879),  are 
more  conveniently  obtained  by  the  action  of  silver  or  mercuric  cyanide 
on  the  corresponding  chloromethyl  alkyl  ether,  and  the  following  com¬ 
pounds  were  thus  prepared.  M ethoxy  acetonitrile,  OMe*CH2*CN,  pre¬ 
pared  by  the  action  of  mercuric  cyanide  in  the  cold  on  chloromethyl 
methyl  ether,  is  a  colourless  liquid,  b.  p.  120°,  with  an  odour  recalling 
that  of  ethyl  formate.  Ethoxyacetonitrile,  OEt'CHg’CN,  b.  p. 
135-4°/760  mm.,  is  prepared  by  the  action  of  silver  cyanide  on  chloro¬ 
methyl  ethyl  ether ;  the  yield  is  70  °/0.  The  following  derivatives  were 
also  prepared:  Ethoxyacetic  acid,  b.  p.  156 — 157° ;  the  amide,  m.  p. 
82°,  and  the  thioamide,  m.  p.  81°.  Propoxyacetonitrile,  OPra*CH2*CN, 
is  a  colourless  liquid  with  a  sweet  odour,  b.  p.  151 — 152°/758  mm.,  the 
thioamide,  m.  p.  63°.  iso Butoxy  acetonitrile,  C4H90'CH2’GN,  is  a 
colourless  liquid,  b.  p.  80 — 82°/44  mm.  ;  the  thioamide,  m.  p.  60 — 61°. 
iso  Amyloxyacetonitrile,  C5HuO'CH2*Cbr,  is  a  colourless,  slightly  oily 
liquid  with  a  strong  odour,  b.  p.  99°/44  mm.  M.  A.  W. 

i/r-Diazoacetamide.  Theodor  Curtius,  August  Darapsky,  and 
Ernst  Muller  (Ber.,  1906,  39,  3776 — 3783.  Compare  Abstr.,  1906, 
i,  939  ;  Curtius  and  Lang,  Abstr.,  1889,  369  ;  Curtius  and  Thompson, 
Abstr.,  1906,  i,  940;  Pinner,  Abstr.,  1898,  i,  94;  Hantzsch  and 
Silberrad,  Abstr.,  1900,  i,  261  ;  Hantzsch  and  Lehmann,  Abstr.,  1901, 
i,  678  ;  Silberrad,  Trans.,  1900,  77,  1185). — The  constitutions  of 
bisdiazoacetamide  and  i^-diazoacetamide  are  discussed  in  the  light  of 
Bulow’s  paper  (Abstr.,  1906,  i,  905).  Bisdiazoacetamide  is  probably 
1 :  2-dihydrotetrazine-3  :  6-dicarboxylamide,  and  ^-diazoacetamide 
3  : 6-dihydrotetrazine-3  :  6-dicarboxylamide,  but  a  definite  decision  on 
these  points  or  on  the  question  of  the  existence  of  1  :  4-dihydrotetr- 
azine  apart  from  1-amino-l  :  3  :  4- triazole  cannot  yet  be  reached. 

G.  Y. 

Syntheses  with  Azoimides.  V.  Diazoaminomethane  (Di- 
methyltriazen).  Otto  Dimroth  (Ber.,  1906,  39,  3905 — 3912.  Com¬ 
pare  Abstr.,  1905,  i,  311). — The  author  describes  the  preparation  of 
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diazoaminomethane,  a  compound  of  special  interest  as  being  the 
simplest  representative  of  the  diazoamino-series.  The  isolation  of  the 
compound  was  attended  with  difficulties  owing  to  its  instability  and  to 
the  fact  that  it  is  miscible  with  water  in  all  proportions. 

Diazoaminomethane  is  obtained  by  the  action  of  magnesium  methyl 
iodide  on  methylazoimide  (compare  Dimroth  and  Wislicenus,  Abstr., 
1905,  i,  422)  and  decomposition  of  the  resulting  compound  with  water. 
Its  formation  is  represented  by  the  equations  :  (1)  MeMgl  +  Me,N3  = 
NMelN-NMe-Mgl  and  (2)  NMe'.N-NMe-Mgl  +  H20  = 

NMelN-NHMe  +  Mgl(OH).  “ 

During  its  formation,  diazoaminomethane  is  decomposed  with  evolution 
of  nitrogen  to  an  extent  which  may  be  lessened  if  the  Grignard  reagent 
be  filtered  from  the  impurities  present  in  the  commercial  magnesium 
used,  the  latter  impurities  having  a  catalytic  effect  on  the  decomposi¬ 
tion.  The  aqueous  solution  of  diazoaminomethane  was  extracted  with 
a  large  amount  of  ether,  the  copper  compound  formed  and  the  latter 
dried  and  heated  with  an  equivalent  quantity  of  diazoaminobenzene  in 
a  glycerol  bath,  which  was  gradually  raised  to  100°  whilst  the  pressure 
was  maintained  at  about  200  mm.  The  action  is  represented  by  the 
equation  N3Me2Cu  +  isTsHPh2  =  N3Me2H  +  N3CuPh2. 

Diazoaminomethane  ( dimethyltriazen ),  N3Me2H,  obtained  by  this 
method,  is  a  colourless  liquid  which  solidifies  when  immersed  in  a 
mixture  of  carbon  dioxide  and  ether;  m.  p.  —12°,  b.  p.  92°.  When 
heated  quickly,  it  explodes.  It  has  unpleasant  physiological  effects. 
As  distinct  from  aromatic  and  fatty-aromatic  diazoamino-compounds, 
it  is  a  base  ;  it  does  not,  however,  form  salts,  since  acids,  even  the 
weakest,  decompose  it  with  evolution  of  nitrogen.  It  reacts  with 
hydrochloric  acid  according  to  the  equation  N3Me2H  +  2HC1  =  MeCl  + 
N2  +  NH2Me,HCl,  whilst  with  sulphuric  acid  it  forms  methyl  hydrogen 
sulphate  in  an  analogous  manner.  It  decomposes  in  contact  with 
finely-divided  platinum.  Copper  dimethyltriazen ,  N3Me„Cu,  separates 
from  ether  in  glistening,  yellow  prisms,  m.  p.  185 — 186° ;  it  is  decom¬ 
posed  by  dilute  sulphuric  acid.  Silver  dimethyltriazen ,  N3Me2Ag, 
forms  colourless,  silky  needles. 

Dimethyltriazen  combines  in  ethereal  solution  with  phenylcarbimide 
to  form  the  carbamide  N3Me2*CO’NHPh,  which  separates  from  light 
petroleum  in  needles  or  plates,  m.  p.  62°.  A.  McK. 


The  Action  of  Magnesium  on  Ethyl  Bromoisobutyrate. 

Julius  Salkind  ( J .  Puss.  Phys.  Chem.  Soc.,  1906,  38,  i,  97 — 103). — 
Magnesium  alone  acts  very  slowly  on  an  ethereal  solution  of  ethyl 
a-bromoisobutyrate,  but  the  addition  of  a  little  iodine  greatly  facilitates 
the  reaction  whilst  the  presence  of  acetyl  chloride  retards  it.  The  most 
probable  final  product  of  the  reaction  is  ethyl  tetramethylacetoacetate, 
containing  a  little  bromine,  b.  p.  199 — 201°;  its  semicarbazide  deriv¬ 
ative,  m.  p.  136 — -137°.  The  reaction  probably  proceeds  in  the 
following  stages :  2CMe2Br*C02Et  — >■  2MgBr'CMe2,C02Et  — > 
MgBr-CMe2-C(OEt)(OMgBr)-CMe2-C02Et^CHMe2*CO-CMe2-C02Et. 

Z.  K. 
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The  Action  of  Magnesium  on  the  Esters  of  Bromo-acids  and 
on  a  Mixture  of  these  Esters  and  Aldehydes.  J.  Zeltner  and 
Sergius  Reformatsky  {J.  Russ.  Phys.  Ohem.  Roc.,  1906,  38,  i,  103 — 109. 
Compare  preceding  abstract). — Ethyl  tetramethylacetoacetate  has  been 
obtained  by  a  slightly  different  method  from  that  used  by  Salkind. 
The  following  is  proposed  as  a  possible  alternative  for  the  second  and 
third  stages  of  the  reaction  : 

2  M  gB  r  •  CMe2  •  C02Et  =  MgBr  OEt  +  MgBr*CMe2-COCMe2-C02Et, 
which,  with  water,  yields  ethyl  tetramethylacetoacetate  (compare  ibid., 
1905,  37,  881).  Semicarbazide  gives  with  it  a  crystalline  compound, 
m.  p.  228 — 230°.  Magnesium  acts  on  a  mixture  of  ethyl  bromo- 
fsobutyrate  and  benzaldehyde,  forming  a  neutral,  crystalline  substance, 

possibly  CM62<Cqq  ^^^>CHPh,  m.  p.  134 — 135°.  By  substituting 

p-tolualdehyde  for  benzaldehyde,  an  analogous  substance  is  produced, 
m.  p.  138—139°.  Z.  K. 

Reactions  which  Generate  Organo -magnesium  Compounds. 

Albert  Reychler  {Bull.  Soc.  chim.,  1906,  [iii],  35,  1079 — 1088. 
Compare  Abstr.,  1906,  ii,  836). — Mercury  ethyl  and  mercury  phenyl  do 
not  excite  a  reaction  between  magnesium  and  bromobenzene  in  presence 
of  ether,  and  scarcely  affect  the  action  of  ethyl  bromide  on  the  metal. 
Zinc  ethyl,  on  the  contrary,  induces  an  immediate  action  between  mag¬ 
nesium  and  bromobenzene,  especially  in  the  proportion  of  1  mol.  of  the 
exciting  reagent  to  from  75 — 100  mols.  of  bromobenzene.  This  reaction 
is  retarded  and  finally  paralysed  by  the  further  addition  of  chloroform. 

Baeyer’s  “  active  magnesium"  (Abstr.,  1905,  i,  766)  can  be  prepared 
by  the  careful  addition  of  excess  of  metallic  magnesium  to  a  solution  of 
iodine  in  ether.  The  solid  phase  (the  residual  magnesium)  of  this 
mixture  is  inactive.  The  liquid  phase  is  colourless,  becomes  yellow  on 
exposure  to  air,  conducts  electricity  feebly,  on  the  removal  of  even 
small  quantities  of  the  solvent  by  the  passage  of  an  inert  gas 
deposits  the  compound  Mg(OEt2I)2  (compare  Zelinsky,  Abstr.,  1903, 
i,  802),  and  powerfully  accelerates  the  attack  of  magnesium  by 
bromobenzene. 

Its  action  as  an  accelerating  agent  in  this  case  is  peculiar;  it  is 
very  active  in  small  quantities  (1  mol.  in  3000  of  ether  and 
bromobenzene),  less  active  in  medium  quantity,  and  again  more  active 
when  present  in  larger  amount.  Chloroform  retards  its  accelerating 
action,  and  has  least  influence  when  the  accelerating  agent  is  present 
in  the  optimum  quantity,  and  ultimately  paralyses  it  when  the  number 
of  molecules  of  chloroform  present  is  0-0015  to  0  0017  of  the  total 
number  of  molecules. 

The  accelerating  action  of  zinc  ethyl  is  probably  indirect  in  the  above 
reactions,  and  due  to  one  or  other  of  the  following  changes  :  (1)  ZnEt2  + 
2PhBr=  2EtPh  +  ZnBr2 ;  (2)  ZnEt2  +  PhBr  =  EtPh  +  EtZnBr.  The 
accelerating  action  of  Baeyer’s  active  magnesium,  or  the  ethereal 
solution  of  this  prepared  as  described  above,  and  of  the  exciting  agents 
already  mentioned  {loc.  cit,),  is  probably  due  to  the  presence  of  in¬ 
creasing  quantities  of  substances  of  the  type  RMgX,  where  X  is  a 
halogen.  T.  A.  H. 


24 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Nomenclature  of  Derivatives  of  Camphane  and  Fenehane. 
Iwan  Kondakoff  (J.  pr.  Ghem.,  1906,  [ii],  74,  420 — 422). — Consider¬ 
ing  that  the  close  relationship  of  camphane  and  fenehane  and  their 
derivatives  should  be  expressed  by  the  nomenclature,  the  author 
proposes  to  name  them  as  derivatives  of  dicyclohe^ta,ne.  The  follow¬ 
ing  examples  are  given  as  showing  the  extent  to  which  isomerism  is 
possible  when  a  methyl  group  is  introduced  into  the  hexatomic  ring  of 
dimethyldicycfoheptanes  having  the  group  ICMe2  in  the  pentatomic 
and  hexatomic  rings  respectively. 

The  ori/m-derivative,  camphane  (1:7:  T-trimethyl^'cyc/oheptane), 
CH2-CMe-CH2 

|  CMe9  j  ,  and  the  ?»e£«-derivative,  dihydrofenchene  (2:7:  7-tri- 
CH./CH— ■  CH2 

CH/CH — CHMe 

methylrficyc/oheptane),  |  CMe2  j  >  are  related  to  norcamphane 

ch2-ch— ch2 

ch2*ch— ch2 

(7  :  7-dimethyl<fi<N/c£oheptane),  |  CMe2  | 

ch2*ch— ch2 

CH2-CH— CMe2 

To  norisocamphane  (2  :  2-dimethyl<i'jc?/c/oheptane),  |  CMe2  j 

ch2-ch— ch2  ’ 

are  related  two  ortho-derivatives  :  1  :  2  : 2-trimethyl-  and  2:2:  3-tri¬ 
methyl- (isocamphane),  two  meta-derivatives:  2  :  2  :  4-trimethyl- (fen- 
chane)  and  2:2:  6-trimethyl-,  and  one  para-derivative  :  2  :  2  :  5-tri- 
methyleTicycfoheptane  (isofenchane).  Cf.  Y. 

terL-Amylbenzene  Derivatives.  Mlle.  Ellen  Gleditsch  (Bull. 
Soc.  chim.,  1906,  [iii],  35,  1094 — 1097.  Compare  Abstr.,  1906,  i, 
942). — <er*L-Amylbenzene,  prepared  by  condensing  tsoamyl  chloride 
with  benzene  in  presence  of  aluminium  chloride  (compare  Boedkter, 
Abstr.,  1901,  i,  684  ;  Konowaloff  and  Egoroff,  Abstr.,  1899,  i,  801), 
has  b.  p.  189 — 190°,  Df'5  0  8657,  and  T49154.  p-Chloro-tevt.- 
amylbenzene,  obtained  by  condensing  {soamyl  chloride  with  chloro¬ 
benzene  in  presence  of  aluminium  chloride,  is  a  colourless  liquid  with 
an  aromatic  odour,  b.  p.  229°,  Df  T0070,  rty  1-59394.  On  nitration, 
it  furnishes  4-c/i/oro-2  :  S-dinitro-tert.-amylbenzene,  which  separates 
from  boiling  alcohol  in  small,  yellow  crystals,  m.  p.  78°. 

p-Bromo-tert.-amylbenzene,  similarly  prepared,  is  a  colourless  liquid 
with  an  aromatic  odour,  b.  p.  246°,  Df  1*2233,  and  n ^  1*53242.  On 
nitration,  it  furnishes  i-bromo-2  :  d-dinitro-tert.-aviylbenzene,  which 
crystallises  in  small,  yellow  needles,  m.  p.  71°. 

When  chlorobenzene  is  treated  with  ethyl  bromide  or  propyl 
chloride  in  presence  of  aluminium  chloride,  a  mixture  of  products  is 
obtained,  which,  on  oxidation  with  chromic  acid,  yields  both  o-  and 
jo-chlorobenzoic  acids,  whence  it  appears  that  the  comparatively  light 
alkyl  radicles,  ethyl  and  propyl,  are  able,  under  these  conditions,  to 
enter  the  benzene  ring  both  in  the  ortho-  and  para-positions. 

T.  A.  H. 
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A  New  Mode  of  Formation  of  Phenylacetylene.  Gottfried 
Muhlhausen  ( Ber .,  1906,  39,  4146 — 4147). — Phenylacetylene  is 
formed  iD  10°/o  yield  when  dibenzylideneacetone  tetrabromide  is 
heated  with  alcoholic  potassium  hydroxide.  A.  McK. 

Existence  of  Additive  Compounds  of  Aromatic  Nitro- 
derivatives  with  Haloid  Mercury  Salts.  Luigi  Mascarelli  ( Atii 
R.  Accad.  Lincei,  1906,  [v],  15,  ii,  459 — 466.  Compare  Abstr.,  1905, 
i,  869). — The  author  has  examined  the  melting-point  curves  of  mix¬ 
tures  of  (1)  mercuric  chloride  with  nitrobenzene,  o-,  in-,  or  jo-nitro- 
toluene,  jo-nitroanisole,  or  a-nitronaphthalene,  and  of  (2)  mercuric 
bromide  with  jo-nitrotoluene,  in  order  to  ascertain  whether  double 
compounds  are  formed  between  these  pairs  of  salts. 

The  results  show  that  the  property  of  forming  double  salts  with 
mercuric  chloride  is  an  almost  general  property  of  aromatic  nitro- 
derivatives,  which  hence  behave  similarly  to  the  somewhat  analogously 
constituted  iodoxy-derivatives.  Unlike  the  compounds  formed  by  the 
latter,  those  yielded  by  the  nitro-derivatives  are  only  slightly  stable 
and  in  no  case  exhibit  a  definite  melting  point.  The  property  of 
forming  double  salts  with  mercuric  bromide  is  not  general  with  the 
aromatic  nitro-derivatives,  and  is  only  manifested  by  those  substances 
with  which  mercuric  chloride  gives  a  relatively  stable  double  salt. 
The  nitro-compounds  resemble  the  iodoxy-derivatives  in  not  forming 
double  salts  with  mercuric  iodide.  T.  H.  P. 

Solubility  of  Sodium  Naphthalene/3-sulphonate  in  Water 
and  in  Hydrochloric  Acid.  Emil  Fischer  (Ber.,  1906,  39, 
4144 — 4145). — The  numbers  6'04,  647,  5’35,  4-13,  and  2  42  re¬ 
spectively  represent  the  number  of  parts  of  sodium  naphthalene- 
/3-sulphonate,  which  are  described  by  100  parts  of  water,  A-hydro- 
chloric  acid,  2Ahydrochloric  acid,  SA'-hydrochloric  acid,  and  5  Ahydro- 
chloric  acid  respectively  at  23‘9°.  A.  McK. 

Constitutional  Formula  of  some  Dimethylanthracenes. 

James  Lavaux  ( Compt .  rend.,  1906,  143,  687 — 690). — Additional 
evidence  that  B-dimethylanthracene  (Abstr.,  1905,  i,  125)  is  the 
2  : 7-dimethylanthracene  (Abstr.,  1905,  i,  698)  is  afforded  by  the  facts 
(1)  that  /3-methylanthracene  is  formed  when  the  corresponding  methyl- 
anthracenecarboxylic  acid  (obtained  by  reducing  the  methylanthra- 
quinonecarboxylic  acid  with  zinc  and  ammonia)  is  distilled  with  soda 
lime;  (2)  that  a  mixture  of  isophthalic  and  terephthalic  acids  is  pro¬ 
duced  when  the  corresponding  anthraquinonedicarboxylic  acid  is 
fused  with  potassium  hydroxide,  which  shows  that  the  anthra¬ 
quinonedicarboxylic  acid  must  have  been  the  2  :7-  or  the  2  :  6-com¬ 
pound.  As,  however,  2  :  6-dimethylanthracene  has  been  isolated  by 
Dewar  and  Jones  (Trans.,  1904,  85,  217)  and  is  distinct  from 
B-dimethylanthracene,  the  latter  must  be  the  2  :  7-isomeride. 

When  the  methylanthracenecarboxylic  acid  obtained  from  the 
A-dimethylanthracene  is  distilled  with  soda  lime  the  product  is 
/3-methylanthracene,  showing  that  one  of  the  methyl  groups  in 
the  original  hydrocarbon  is  in  the  /3-position ;  further,  when  the 
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corresponding  anthraquinonedicarboxylic  acid  is  fused  with  potassium 
hydroxide  at  260°  for  thirteen  days  of  twenty-four  hours  each,  a  mix¬ 
ture  of  phthalic,  isophthalic,  and  terephthalic  acids  is  obtained,  and 
only  the  1  : 6-  or  the  1  : 7-isomeride  would  yield  the  three  isomeric 
phthalic  acids ;  the  A-dimethylanthracene  is  therefore  the  1  :  6-  or  the 
1  :  7 -isomeride.  M.  A.  W. 

Phenanthrene  Series.  XIX.  2:9:  10-Trichlorophen- 
anthrene  and  2-Chlorophenanthraquinone.  Julius  Schmidt  and 
Richard  Sciiall  ( Ber .,  1906,  39,  3891 — 3895). — 2:9:10 -Trichloro- 
phenanthrene,  C14H7C13,  is  formed  when  phenanthrene  is  chlorinated  in 
the  presence  of  a  small  amount  of  iodine,  or  even  better  by  passing 
chlorine  into  9-bromophenanthrene  heated  on  the  water-bath  and  kept 
in  sunlight.  When  the  chlorination  is  incomplete,  9  :  10-dichloro- 
phenanthrene  is  formed.  The  trichloro-derivative  crystallises  from 
alcohol  in  colourless  needles,  m.  p.  123 — 124°.  When  oxidised  with  an 
aqueous  acetic  acid  solution  of  chromic  acid,  it  yields  2 -chloro- 
pkenantkraquinone,  C14H702C1,  which  crystallises  from  glacial  acetic 
acid  in  yellowish-red  needles,  m.  p.  235 — 237°.  When  mixed  with 
phenanthraquinone,  this  melts  at  1 90°  and  cannot  be  purified  by  crys¬ 
tallisation.  The  oxime ,  C14Hg02NCl,  forms  greenish-yellow  needles, 
m.  p.  140 — 141°.  The  constitution  of  the  chlorophenanthraquinone 
has  been  established  by  conversion  into  p -chlorodiphenic  acid, 
C14H904C1,  which  has  been  obtained  also  from  p-aminodiphenic  acid 
by  Sandmeyer’s  reaction.  It  crystallises  in  colourless  needles,  m.  p. 
237°.  J.  J.  S. 

Triphenylmethyl  and  Tervalent  Carbon.  Constitution  of 
Benzopinacolin.  Julius  Schmidlin  (Ber.,  1906,  39,  4183 — 4198. 
Compare  Abstr.,  1906,  i,  392). — Further  attempts  to  elucidate  the 
constitution  of  triphenylmethyl.  Magnesium  triphenylmethyl  chloride 
exists  in  two  modifications.  The  a- form,  prepared  as  described 
previously  (loc.  cit.),  is  not  particularly  stable,  and  by  heating,  alone 
or  in  benzene  solution,  for  three  hours  at  80 — 90°,  changes  into  the 
/J-isomeride  which  exhibits  the  normal  reactions  of  a  Grignard  reagent. 
The  a-form,  prepared  in  absolutely  dry  ether,  yields  about  50% 
each  of  triphenylmethyl  and  triphenylmethane  by  the  action  of  dilute 
hydrochloric  acid  in  an  atmosphere  of  hydrogen,  but  the  presence  of  a 
trace  of  moisture  in  the  solvent  causes  the  formation  of  triphenyl- 
carbinol  by  the  action  of  the  mineral  acid.  Carbon  dioxide,  acting  on 
the  a-form  at  the  moment  of  its  production,  gives  triphenylacetic 
acid  in  83%  yield,  but  when  the  gas  is  passed  into  a  solution,  already 
prepared,  the  main  product  is  triphenylmethyl. 

A  vigorous  reaction  ensues  when  benzaldehyde  and  a-magnesium 
triphenylmethyl  chloride  are  mixed  in  anhydrous  ethyl  ether-benzene 
solution,  the  liquid  becomes  dark  red,  and  y -benzopinacolin,  C26H20O, 
is  obtained,  m.  p.  165 — 166°,  which  seems  to  be  identical  with  Bourcet’s 
jo-benzoyltriphenylmethane,  m.  p.  164°  (Abstr.,  1897,  i,  566).  In  the 
presence  of  moisture,  a  red  coloration  is  not  produced  in  the  preceding 
reaction  and  benzoin  is  formed. 
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Both  the  a-  and  the  /3-modifications  in  ethereal  solution  yield 
triphenylmethane  with  cold  glacial  acetic  acid. 

The  normal  /3-form,  MgCl*CPh3,  reacts  with  benzaldehyde  to  form 
/3-benzopinacolin,  which  therefore  has  the  constitution  CPh3#COPh 
(compare  Thorner  and  Zincke,  Abstr.,  1878,  425  ;  Wertheimer, 
Abstr.,  1906,  i,  271). 

In  answer  to  Gomberg  and  Cone’s  contention  (Abstr.,  1906,  i,  414), 
the  author  shows  that  the  ethereal  solution  of  a-magnesium  triphenyl- 
methyl  chloride  cannot  contain  free  triphenyl  methyl,  because  (1)  after 
conversion  of  the  a-  into  the  /^-modification  the  solution  does  not 
contain  triphenyl  methyl,  and  (2)  triphenylmethyl,  by  similar  treat¬ 
ment,  remains  unchanged, 

Since  the  a-form  cannot  contain  the  group  CPb3*,  the  triphenyl¬ 
methyl  obtained  from  it  cannot  have  the  constitution  CPh3.  C.  S. 

“  Triphenylmethyl  ”  and  its  Haloid  Derivatives.  Alexei  E. 
Tschitschibabin  {J.  pr.  Chem.y  1906,  [ii],  74,  340—344.  Compare 
Abstr.,  1905,  i,  125,  270). — A  criticism  of  Hantzsch’s  paper  (Abstr., 
1906,  i,  617)  and  a  claim  for  priority.  Whilst  the  analogy  drawn 
between  the  derivatives  of  triphenylmethane  and  trinitromethane  is 
new,  Hantzsch’s  experiments  are  insufficient  to  show  that  hexanitro- 
ethane  cannot  exist. 

The  relation  of  the  colour  of  triphenylmethyl  and  its  haloid 
derivatives  to  the  structure  of  triphenylmethyl  is  discussed  shortly. 

G.  Y. 

Hexaphenylethane.  Julius  Schmidlin  (. Ber .,  1906,  39, 
4198 — 4204). — Various  unsuccessful  attempts  to  synthesise  hexa¬ 
phenylethane  are  described.  The  most  promising  result  is  obtained 
by  the  interaction  of  /3-magnesium  triphenylmethyl  chloride  and 
triphenylchloromethane,  whereby  a  white,  crystalline  substance  is 
formed,  which  gives  analytical  results  approximating  to  the  formula 
C2Ph6  ;  this,  however,  has  not  yet  been  obtained  free  from  magnesium. 
It  sinters  at  240 — 260°,  and  has  m.  p.  275 — 276°.  C.  S. 

A  New  Method  of  Nitrating.  Otto  N.  Witt  and  Alfred 
Utermann  {Ber.,  1906,  39,  3901 — 3905.  Compare  Orton,  Trans., 
1902,  81,  806). — When  a  cold  glacial  acetic  acid  solution  of  acetanil¬ 
ide  is  nitrated  with  a  cold  glacial  acetic  acid  solution  of  fuming  nitric 
acid  containing  a  small  amount  of  carbamide,  an  87%  yield  of  mono- 
nitro-products  is  obtained.  Three-fourths  consists  of  the  ortho-  and 
one- fourth  of  the  para-compound,  whereas  when  an  excess  of  nitric 
acid  alone  is  used  the  chief  product  is  the  para-compound.  The 
ortho-  and  para-derivatives  can  be  separated  readily  by  means  of 
an  aqueous  alcoholic  solution  of  potassium  hydroxide  in  which  the 
ortho-compound  is  soluble  at  0°.  J.  J.  S. 

[Adipanilide].  Eyvind  Bodtker  {Ber.,  1906,  39,  4003). — 
Adipanilide  (Abstr.,  1906,  i,  827)  has  been  prepared  by  Balbiano 
(Abstr.,  1902,  i,  741).  C.  S. 
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Decomposition  of  N  :  N'-Diarylmethylenediamines.  Carl  A. 
Bischoff  and  Emanuel  Frohlich  (Ber ,  1906,  39,  3964 — 3981.  Com¬ 
pare  Abstr.,  1903,  i,  26). — o-Hydroxybenzylaniline  and  the  para- 
isomeride  occur  among  the  products  obtained  by  heating  methylene- 
dianiline  and  phenol  at  200°.  With  resorcinol  in  acetone-benzene 
solution  the  base  yields  1  :  3 -dikydroxybenzylaniline, 
C6H3(OH)2*CH2*NHPh, 

m.p.  159,  whilst  oxanilide  and  o-hydroxybenzylaniline  are  obtained  when 
methylenedianiline  is  heated  with  phenyl  oxalate  in  xylene  solution. 
Oxalo-o-toluidide  is  obtained  from  phenyl  oxalate,  and  o-toluidine  or 
methylenedi-o-toluidine  in  boiling  benzene. 

Methylenedhp-toluidine,  when  heated  with  phenol  in  xylene  solution, 
yields  o-hydroxybenzyl-p-toluidine  (m.  p.  121°);  with  resorcinol,  a 
m-dihydroxybenzyl-ip-toluidine,  C6H3(OH)2,CH2,NH*CyHi7.,  is  obtained, 
m.  p.  165°,  and  with  phenyl  oxalate,  oxalo-j9-toluidide  (m.  p.  266°)  is 
formed. 

Methylenedi-o-anisidine,  b.  p.  160°/25  mm.,  yields  with  phenol  in 
boiling  benzene,  Paal’s  o-hydroxybenzyl-o-anisidine  (Abstr.,  1903,  i, 
340),  with  phenol  at  180— 200°,  the  para-isomeric£e,  C14H1502N,  m.  p. 
125°,  and  with  phenyl  oxalate  in  boiling  xylene,  oxalo-o-anisidide, 

c16h16o4n2, 

m.  p.  246°,  which  is  obtained  also  from  phenyl  oxalate  and  o-anisidine. 

p -Anisidine  phenoxide,  C13Hu02N,  m.  p.  60°,  forms  colourless 
prisms. 

Methylenedhp-anisidine  yields  o-hydroxybenzyl-p-anisidine  with 
pbenol  at  180°  or  in  boiling  xylene,  oxalo-p-anisidide,  C16H1604N2,  m.  p. 
260 — 261°,  with  phenyl  oxalate,  and  1  :  Z-dihydroxybenzyl-^-anisidine, 
CgH^OH^’CH^NH'CgH^OMe,  m.  p.  149°,  with  resorcinol  in  benzene 
solution. 

Methylenedi-p-phenetidine,  b.  p.  174°/12  mm.,  yields  the  following 
compounds  by  reactions  similar  to  the  preceding  :  p -phenetidine  phen¬ 
oxide,  m.  p.  52°;  -p-hydroxybenzyl-p-phenetidine,  C15H1602N,  m.  p.  106°  * 
oxalo-y>phenetidide,  1  :  S-dihydroxybenzyl-'p-phenetidine, 

(OH)2C6H3*  CHyNH- C6H4*OEt, 

m.  p.  156°. 

Phenyl  oxalate  was  also  heated  with  the  following  bases  :  methyl- 
aniline  at  200°  gave  a  mixture  of  dimethyloxanilide,  C15H1602N2,  m.  p. 
86°,  and  phenyl  methyloxanilate  ;  phenylhydrazine  in  boiling  benzene 
gave  oxalyldiphenylhydrazine ;  benzylaniline  at  110 — 130°/50  mm., 
gave  phenyl  benzyloxanilate,  C21H1703N,  m.  p.  93 — 94°  ;  diphenylamine, 
when  heated  in  a  vacuum  and  subsequently  at  180°  under  ordinary 
pressure,  gave  phenyl  phenyloxanilate,  C20H15O3N,  m.  p.,  127 — 128°; 
narbazole  had  no  action.  C.  S. 

Cyclic  Imines.  II.  Attempts  tor  Synthesise  Heptamethyl- 
eneimine.  Julius  von  Braun  and  Carl  Muller  {Ber.,  1906,  39, 
4110 — 4119.  Compare  Braun  and  Steindorff,  Abstr  ,  1905,  i,  826). — 
Heptamethyleneimine  might  be  formed  by  elimination  of  ammonia 
from  heptamethylenediamine  or  of  the  hydrogen  haloid  from  ^-chloro- 
or  77-bromo-heptylamine.  The  diamine  is  easily  prepared  in  large 
quantities  by  reduction  of  pimelonitrile  (Abstr.,  1905,  i,  636),  but  the 
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action  of  phosphorus  pentachloride  on  dibenzoylheptamethylenediamine 
leads  to  the  formation  chiefly  of  a?7-dichloroheptane  and  only  of  small 
quantities  of  77-chloroheptylamine  (Abstr.,  1905,  i,  634).  ^-Chloro-  and 
77-bromo-heptylamine  are  obtained,  however,  in  good  yields  from 
£-phenoxyhexylamine  through  the  following  series  of  compounds. 

The  action  of  phosphorus  pentachloride  on  benzoyl-£-phenoxyhexyl- 
amine  (Braun  and  Steindorff,  loc.  cit.)  leads  to  the  formation  of  benzo- 
nitrile  and  phenyl  £- chlorohexyl  ether ,  OPh*[CH2]6’Cl,  which  forms  a 
colourless,  aromatic  oil,  b.  p.  164 — 165°/11  mm.,  and  when  boiled  with 
sodium  iodide  in  alcoholic  solution  yields  phenyl  iQ-iodohexyl  ether , 
OPh^CHgjgT.  This  is  obtained  in  white  crystals,  m.  p.  25°,  b.  p. 
183 — 184°/11  mm.,  and  forms  a£-diphenoxyhexane  when  heated  with 
an  excess  of  sodium  phenoxide. 

When  boiled  with  potassium  cyanide  in  aqueous-alcoholic  solution, 
phenyl  ^-chlorohexyl  ether  reacts  only  slowly,  but  the  £-iodo-ether 
more  quickly  and  completely,  forming  £-phenoxyheptonitrile, 

OPh*[CH2]6*CN, 

which  crystallises  from  light  petroleum  in  snow-white  leaflets,  m.  p. 
32°,  and  on  reduction  with  sodium  and  alcohol  yields  rj-phenoxyheptyl- 
amine,  OPh*[CH2]7*NH2,  m.  p.  32 — 34°,  b.  p.  185°/11  mm.  This  is 
precipitated  on  addition  of  an  alkali  hydroxide  to  its  acid  solution, 
and  absorbs  moisture  and  carbon  dioxide  from  the  atmosphere  ;  the 
hydrochloride,  OPh'[CH2]7*NH2,HCl,  m.  p.  125 — 127°,  crystallises 
from  water  or  a  mixture  of  alcohol  and  ether ;  the  platinichloride , 
(C13H21ON)2H2PtCl0,  commences  to  blacken  at  200°  and  is  melted  at 
210°,  The  benzoyl  derivative,  OPh^CH^'NHBz,  m.  p.  89 — 90°, 
crystallises  from  alcohol ;  the  benzenesulphonyl  derivative, 
0Ph-[CH2]7-NH-S02Ph, 

m.  p.  47°,  crystallises  from  aqueous  alcohol.  The  action  of  carbon 
dioxide  on  77-phenoxyheptylamine  in  aqueous  solution  in  presence  of  a 
small  amount  of  sodium  hydroxide  leads  to  the  formation  of  the 
substituted  carbamate  of  the  amine 

0Ph-[CH2]7-NH-C02H,NH2-[CH2]7-0Ph, 
which  separates  as  a  delicate,  white  powder,  m.  p.  90 — 98°,  and  decom¬ 
poses  and  evolves  gas  at  120°.  ^-Chloroheptylamine  (Abstr.,  1905,  i, 
634)  is  formed  by  heatiDg  77-phenoxyheptylamine  hydrochloride  with 
concentrated  hydrochloric  acid  at  90°  under  pressure  for  six  hours.  The 
picrate,  NH2’[CH2]7’C1,C6H307N3,  forms  a  yellow,  crystalline  powder, 
m.  p.  102—104°. 

7] -Bromoheptylamine,  NH2-[CH2]7*Br,  obtained  by  heating  the 
phenoxy-compound  with  hydrobromic  acid  at  80°,  is  isolated  as  the 
hydrobromide,  which  forms  a  hygroscopic,  reddish-brown  mass  ;  the 
picrate,  Br-[CH2]7*NH2,C6H307N3,  m.  p.  100—102°  The  benzoyl 
derivative,  Br,[CH2]7*NHBz,  m.  p.  69°,  crystallises  from  a  mixture  of 
ether  and  light  petroleum.  The  yield  of  ^-bromohexylamine,  calculated 
from  the  benzoyl-£-phenoxyhexylamine,  amounts  to  about  50°/o  of  the 
theoretical. 

When  heated  with  an  aqueous  alkali  hydroxide,  77-bromoheptylamine 
hydrobromide  yields  traces  of  a  basic  substance,  which  is  volatile  in  a 
current  of  steam,  has  an  odour  resembling  that  of  piperidine,  and  forms 
a  platinichloride  and  a  product  having  the  empirical  formula  of  hepta- 
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methyleneimine,  C7H15N.  This  forms  a  wax-like  mass,  is  not  volatile 
with  steam,  is  readily  soluble  in  alcohol,  chloroform,  or  acids,  and 
absorbs  carbon  dioxide  from  the  atmosphere.  The  platinichloride, 
(C7H15N)2,H2PtCl6,  is  amorphous,  commences  to  blacken  at  205°,  m.  p. 
238°,  decomposing.  The  quaternary  iodide ,  C7Hl4NMe2I,  obtained  on 
methylation,  crystallises  from  a  mixture  of  ether  and  methyl  alcohol  ; 
a  stable  liquid  hydrosol  of  silver  iodide  is  formed  on  addition  of  silver 
nitrate  to  the  aqueous  solution  of  the  quaternary  iodide. 

■»;-Chloroheptylamine  reacts  with  alkali  hydroxides  in  the  same 
manner  as,  but  more  slowly  than,  the  ^-bromo-base.  A  pure,  crystal¬ 
line  derivative  of  the  secondary  base  suitable  for  a  molecular  weight 
determination  could  not  be  obtained. 

When  heated  alone,  heptamethylenediamine  hydrochloride  decom¬ 
poses  into  a  black,  carbonaceous  mass,  but  on  distillation  with  soda- 
lime,  yields  traces  of  ammonia  and  a  colourless,  basic,  liquid  distillate 
consisting  chiefly  of  heptamethylenediamine. 

These  results  are  in  agreement  with  the  formation  of  only  the  acyclic 
diamine  on  reduction  of  pimelonitrile,  whereas  both  acyclic  diamines 
and  cyclic  imines  are  formed  on  reduction  of  the  analogous  ethylene 
and  trimethylene  dicyanides.  G.  Y. 

Behaviour  towards  Boiling  Hydriodic  Acid  of  Alkyl  Groups 
attached  to  Nitrogen.  Guido  Goldschmiedt  ( Monatsh .,  1906,  27, 
849 — 877.  Compare  Goldschmiedt  and  Honigschmid,  Abstr.,  1903, 
ii,  578  ;  1904,  i,  86  ;  ibid.,  ii,  94  ;  Busch,  Abstr.,  1902,  i,  501  ;  Decker, 
Abstr.,  1903,  ii,  763). — The  author  has  investigated  the  behaviour 
towards  boiling  hydriodic  acid  of  forty-four  substances  containing  the 
group  IN  Me  or  INEt.  The  tabulated  results  show  that  the  great 
majority  of  these  lose  the  alkyl  group  as  the  alkyl  iodide ;  the  velocity 
of  the  reaction,  however,  varies  considerably,  depending  on  the  structure 
of  the  nucleus  and  the  nature  and  position  of  substituting  groups, 
being  often  so  small  that  the  heating  must  be  prolonged  far  past  the 
time  necessary  for  a  methoxyl  determination  before  a  weighable  quantity 
of  silver  iodide  is  obtained.  In  general,  the  ethyl  are  more  stable  than 
the  methyl  compounds. 

Of  the  substances  investigated,  only  three,  diphenylmethylamiue 
and  o-  and  /j-dimethylaminobenzaldehydes,  yield  methyl  iodide  in  such 
manner  as  to  simulate  the  presence  of  methoxyl  groups.  In  most  cases, 
the  silver  solution  remains  clear  for  at  least  an  hour,  and  then  suddenly 
deposits  the  double  salt  of  silver  iodide  and  nitrate  (Abstr.,  1904, 
ii,  94)  ;  in  this,  methyl  and  ethyl  compounds  behave  similarly.  On  the 
other  hand,  methylanthranilic  acid,  dimethylanthranilic  acid,  anthra- 
quinone  derivatives,  methylcarbazole,  and  pyramidone  yield  methyl 
iodide  with  sufficient  rapidity  to  cause  a,  plus  error  in  the  estimation  of 
methoxyl  in  the  analysis  of  a  methoxy-derivative. 

The  influence  of  the  benzene  nucleus  on  the  mobility  of  the  alkyl 
group  is  shown  by  the  behaviour  of  diphenylmethylamine,  tetramethyl- 
diaminodipkenylmethane,  and  tetramethyldiaminotriphenylmethane. 
The  influence  of  the  naphthalene  nucleus  is  much  greater  in  a-  than  in 
yS-derivatives.  The  velocity  of  the  formation  of  methyl  iodide  by 
methylaniline  is  increased  by  the  introduction  of  negative  substituting 
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groups  in  the  para-position,  in  the  order  Br,  C02H*C6H4'C0*,  NO,  ’CO*, 
*C02H,  and  *0011.  Negative  substituting  groups  have  greater 
influence  in  the  para-  than  in  the  ortho-,  and  least  in  the  meta¬ 
position. 

In  an  aryldimethylamine  the  average  stability  of  the  methyl  groups 
is  greater  than  the  stability  of  the  methyl  of  the  corresponding  aryl- 
methylamine,  unless  a  negative  substituting  group  is  present  when  the 
relative  stabilities  are  the  converse. 

It  is  noted  that  in  equal  periods  of  time,  diphenylmethylamine  yields 
four  times  as  much  methyl  iodide  as  does  the  closely-related  methyl- 
carbazole.  Whilst  antipyrine  causes  no  turbidity  of  the  silver  nitrate 
solution  in  six  hours,  its  dimethylamino-derivative  loses  25 0jo  of  the 
methyl  of  the  side  chain  in  two  hours,  and  on  prolonged  boiling 
not  only  the  whole  of  the  methyl  of  the  dimethylamino-  but  also 
part  of  the  methyl  of  the  methylimino-group  of  the  nucleus.  G.  Y. 

Halogen  Derivatives  of  4-Aminodiphenyl  and  of  4-Amino- 
diphenyl-4'-oxamic  Acid.  P.  Gelmo  ( Ber .,  1906,  39,  4175 — 4183). 
— i-Chloro-^-aminodiphenyl ,  C12H10NC1,  obtained  from  Tauber’s  diazo¬ 
solution  (Abstr.,  1894,  i,  597)  by  the  Sandmeyer  reaction,  forms 
colourless  leaflets,  m.  p.  134°  (corr.).  The  hydrochloride  and  the 
sulphate  are  mentioned ;  the  acetyl  derivative  has  m.  p.  245°  (corr.). 
k-Bromo-k' -aminodiphenyl  forms  yellow  leaflets,  m.  p.  145°  (corr.);  the 
acetyl  derivative  has  m.  p.  247°  (corr.).  A-Iodo-i' -aminodiphenyl  forms 
yellow  leaflets,  m.  p.  166°  (corr.);  the  acetyl  derivative  has  m.  p.  250° 
(corr.). 

Diazotised  benzidineoxamic  acid  forms  an  orange-yellow,  crystalline 
mass  which  decomposes  at  110°.  From  it  the  following  substances 
are  prepared  in  the  usual  way.  k-IIydroxydiphenyl-M -oxamic  acid, 
C14Hn04N,  decomposes  above  270°,  and  by  hydrolysis  yields  4-amino- 
4'-hydroxydiphenyl.  i-ChlorodiphenylA' -oxamic  acid  forms  yellowish- 
white  needles  and  decomposes  at  213°  ;  the  ammonium  salt  decomposes 
at  247°.  The  corresponding  6romo-compound  and  its  ammonium  salt 
decompose  at  240°  and  260°  respectively,  the  tWo-compound  and  its 
ammonium  salt  at  280°  and  290°  respectively.  By  hydrolysis  these 
oxamic  acids  yield  the  compounds  mentioned  previously.  C.  S. 

Methylpicramic  Acid.  Walther  Borsche  and  Arnold  Heyde 
{Ber.,  1906,  39,  4092 — 4093.  Compare  Abstr.,  1906,  i,  15). — As 
o-nitrophenols  having  a  hydrogen  atom  in  the  ortho-position  to  the  nitro- 
group  yield  purpurates  when  treated  with  potassium  cyanide,  methyl¬ 
picramic  acid  must  be  2  :6-dinitro-4-amino-m-cresol,  and  not  2  :4-dinitro- 
6-amino-  or  4 : 6-dinitro-2-amino-m-cresol,  since,  when  heated  with 
potassium  cyanide  in  aqueous  solution  on  the  water-bath,  it  forms 
potassium  methylpicramate  and  not  a  methylpicramopurpurate, 
hydrogen  cyanide  being  liberated.  G.  Y. 

Action  of  Phosphorus  Pentabromide  and  Pentachloride 
on  Phenyl  Alkyl  Ethers.  Wilhelm  Autenrieth  and  Paul 
Muhlinghaus  {Ber.,  1906,  39,  4098 — 4106.  Compare  Autenrieth, 
Abstr.,  1895,  i,  511;  Bachmann,  Abstr.,  1883,  726). — Phosphorus 
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pentabromide  or  pentachloride  reacts  with  phenyl  alkyl  ethers  at  the 
laboratory  temperature  or  when  gently  heated  on  the  water- bath, 
according  to  the  equation  C6H5*OR  + PX5  =  C6H4X*OR  + PX3  +  HX. 
The  reaction  has  been  extended  to  a  number  of  ethers  of  substituted 
phenols,  some  of  which  require  prolonged  heating  on  the  water-bath, 
and  to  alkyl  naphthoxides,  which  enter  readily  into  the  reaction. 

Phenetole  and  phosphorus  pentabromide  form  jo-bromophenetole, 
b.  p.  225 — 226°  (233°,  Lippmann,  Jahresber.,  1870,  548),  which,  when 
heated  with  fuming  hydrochloric  acid  at  180°  under  pressure,  is  hydro¬ 
lysed,  forming  p>bromophenol,  b.  p.  235 — 236°. 

A  molecular  mixture  of  anisole  and  phosphorus  pentabromide  yields 
p-bromoanisole,  C7H7OBr,  b.  p.  213 — 216°,  in  a  90°/o  yield.  When 
heated  with  fuming  hydrochloric  acid  this  forms  ^-bromophenol, 
which  is  identified  by  conversion  into  its  benzoyl  derivative.  The 
action  of  2  mols.  of  phosphorus  pentabromide  on  1  mol.  of  anisole 
leads  to  the  formation  of  2  :  4-dibromoanisole  in  an  almost  theoretical 
yield. 

2  :  4 -Dibromophenetole,  C6HgBr2*OEt,  formed  by  heating  ^)-bromo- 
phenetole  with  phosphorus  pentabromide  on  the  water-bath,  crystal¬ 
lises  from  alcohol  in  large,  rhombic  plates,  m.  p.  50°,  and  has  a 
disagreeable  odour  of  fennel. 

A  molecular  mixture  of  phenetole  and  phosphorus  pentachloride 
yields  p-chlorophenetole,  m.  p.  212 — 214°  (210—212°,  Beilstein  and 
Kurbatoff,  Annalen,  1875,  176,  30),  which  reacts  only  slowly  with  a 
second  mol.  of  phosphorus  pentachloride,  forming  probably  2  :  4-di- 
chlorophenetole. 

p-Tolyl  ethyl  ether  and  phosphorus  pentabromide  form  bromo-p- 
tolyl  ethyl  ether,  CgHgBrMe'OEt  [Me  :  Br  :  OEt  =  1  :  3  (1) :  4],  which  is 
obtained  as  a  colourless  liquid,  b.  p.  239 — 240°. 

The  action  of  phosphorus  pentachloride  on  p-tolyl  ethyl  ether  at  40° 
leads  to  the  formation  of  (a)  3-chloro-p-lolyl  ethyl  ether,  06H3ClMe*0Et, 
which  forms  a  colourless,  mobile  liquid  having  a  pleasant  odour,  b.  p. 
133 — 138°/26  mm.  or  233 — 238°/760  mm.,  and  when  heated  with 
fuming  hydrochloric  acid  yields  3-chloro-p-cresol,  and  ( b )  3  :  5 -dichloro- 
p -tolyl  ethyl  ether,  CGH2Cl2Me’OEt  [Me  :  Cl2 :  OEt=  1  :  3  :  5  :  4],  b.  p. 
147 — 154°/26  mm.,  which  on  hydrolysis  yields  3  :  5-dichloro-p-cresol. 

1  -Bromo-jB-naphthyl  methyl  ether,  C10H6Br'OMe,  formed  by  the  action 
of  phosphorus  pentabromide  on  /3-naphthyl  methyl  ether,  crystallises 
in  glistening,  white  leaflets,  m.  p.  84 — 85°.  i-Bromo-\ -naphthyl  ethyl 
ether,  C10HGBr'OEt,  formed  in  the  same  manner  from  a-naphthyl  ethyl 
ether,  crystallises  in  white  prisms,  m.  p.  48°. 

The  action  of  phosphorus  pentachloride  on  a-naphthyl  ethyl  ether 
leads  to  the  formation  of  two  products,  b.  p.  302 — 306°,  decomposing 
slightly,  and  360°  respectively.  G.  Y. 


Formation  of  Chains.  LXVI.  Reactions  of  Phenyl  and 
Tolyl  Esters  of  a-Bromo-fatty  Acids  with  Sodium  Phenoxide 
and  Tolyloxide.  Carl  A.  Bisciioff  (Ber.,  1906,  39,  3830 — 3839. 
Compare  Abstr.,  1905,  i,  157). — The  products  of  the  reaction  R*0*Na4- 
CR"R"'Br’C02R  =  R’O-CR'R  "*C02R  +  NaBr,  in  which  R  =  phenyl, 
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the  three  tolyls,  carvacryl,  thymyl,  guaiacyl,  the  naphthyls,  and  the  three 
nitrophenyls  are  described  in  this  and  the  three  following  abstracts. 
The  aryl  esters  of  the  bromo-fatty  acids  are  prepared  by  the  action  of 
the  acid  bromides  on  the  phenols  or  their  sodium  salts.  The  formation 
of  the  aryl  ester  of  the  a-aryloxy-fatty  acid  takes  place  with  78 — 90° /Q 
yields  on  boiling  the  a-bromo-ester  with  the  sodium  aryl  oxide  in 
xylene  solution  for  twenty  hours. 

[With  W.  Wachsmuth.]  —  Phenyl  a-bromopropionate, 

CH  MeBr*  C02Ph, 

is  a  colourless  oil,  b.  p.  126°/12  mm.,  153°/34  mm.,  or  248 — 249°/765 
mm.,  I)]®  T412.  Phenyl  a-bromobutyrate,  C10HnO2Br,  b.  p. 

157°/31  mm.  or  263 — 264°/765  mm.,  D]i?  1*373.  Phenyl  a-bromo'v&o- 
butyrate  is  obtained  as  a  fuming,  yellow  oil,  b.  p.  157°/42  mm.,  decom¬ 
poses  at  248°/765  mm,,Djj  1*366.  Phenyl  a  6rom0isow<£emie,CnH13O2Br, 
forms  a  colourless  oil,  b.  p.  183°/33  mm.,  D]®  1*315;  when  boiled  in 
air,  it  becomes  yellow  and  evolves  hydrogen  bromide. 

Phenyl  a-phenoxy propionate,  0Ph*CHMe,C01>Ph,  crystallises  from 
methyl  alcohol  in  needles,  m.  p.  52°,  b.  p.  190°/ 18  mm.,  D}g  1*147  ;  it 
distils  and  decomposes  slightly  above  300°/760  mm.,  yielding  a  colour¬ 
less  oil.  Phenyl  a-phenoxybulyrate,  C16H1603,  crystallises  from  methyl 
alcohol  in  prisms,  m.  p.  48 — 49°,  b.  p.  202 — 203°/25  mm.,  D[®  1*136. 
Phenyl  a-phenoxyisobutyrate  crystallises  in  white  needles,  m.  p.  24 — 26°, 
b.  p.  194 — 1 95°/ 1 6  mm.  Phenyl  a-phenoxy\sovalerate,  C17H1803,  crys¬ 
tallises  from  light  petroleum  in  stout,  colourless,  rhombic  plates, 
m.  p.  44°,  b.  p.  196 — 197°/26  mm. 

A  table  is  given  showing  the  weights  and  boiling  points  of  the 
fractions  obtained  on  distilling  the  crude  phenyl  a-phenoxy-esters. 

[With  J.  Bxhmann.] — o-Tolyl  a-bromopropionate, 
CHMeBr*C0*0*C7H7, 

b.  p.  139°/12mm.  o-Tolyl  a-bromobutyrate,  CnH]302Br,  b.  p.  139*5°/12 
mm.  o-Tolyl  a-bromo\aobutyrate,  b.  p.  1*27*5°/12  mm.,  DJg  1*332. 
o-Tolyl  a-brornoisovalerate,  C^H^OgBr,  b.  p.  143°/12  mm.,  D[jj  1*296. 
When  distilled  under  atmospheric  pressure,  the  o-tolyl  a-bromo-esters 
decompose,  evolving  hydrogen  bromide. 

o-Tolyl  a-o-tolyloxypropionate,  Cl7H1803,  forms  a  light  yellow  oil, 
b.  p.  188°/ 1 3  mm.,  DJg  1*103.  o-Tolyl  a-o-tolyloxybutyrate,  C18H20O3,  is 
obtained  as  a  slightly  yellow  oil,  b.  p.  189°/ 12  mm.,  DJI  1091.  o-Tolyl 
a-o-lolyloxyisobutyrate  forms  a  light  yellow  oil,  b.  p.  185°/11  mm., 
D[®  1*092.  o-Tolyl  a-o-tolyloxyisovalerate,  C19H2903,  forms  a  light  yellow 
oil,  b.  p.  191°/ 15  mm.,  D}§  1*073. 

[With  K.  Smolnikoff.]  —  m-Tolyl  a-bromopropionate,  b.  p.  137*5°/ 12 
mm.  m-Tolyl  a-bromobutyrate  forms  a  slightly  yellow  oil,  b.  p. 
144°/12  mm.  m-'Tolyl  a-bromoisobutyrate,  a  light  yellow  oil,  b.  p. 
134°/ 12  mm.  m -Tolyl  a-bromo\sovalerate,  a  light  yellow  oil,  b.  p. 
150°/ 12  mm. 

m -Tolyl  a-m-tolyloxypropionate  forms  a  slightly  yellow  oil,  b.  p. 
199°/15mm.  m-Tolyl  a-m-tolyloxybutyrate,  b.  p.  202°/15  mm.  m-Tolyl 
a-m-tolyloxyisobutyrate,  b.  p.  201°/15  mm.  m-Tolyl  a-m-tolyloxyiso- 
valerate,  b.  p.  202°/15  mm. 

[With  A.  Gussew.] — p -Tolyl  a-bromopr>'opionate,  b.  p.  1 37°/ 1 2  mm. 
p-Tolyl  a-bromobutyrate,  b.  p.  148 *5°/ 12  mm.  p- Tolyl- a-bromoisobutyrate 
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crystallises  from  light  petroleum  in  pyramids,  m.  p.  39°,  b.  p.  135-2°/12 
mm.  p -Tolyl  a-bromoisovalerate,  b.  p.  154,5°/12  mm. 

v-Tolyl  a-^-tolyloxy propionate  crystallises  in  small,  nodular  aggregates 
of  colourless  needles,  m.  p.  90°,  b.  p.  200°/15  mm.  p -Tolyl  a-p -tolyloxy- 
butyrate ,  b.  p.  203°/15  mm.  p -Tolyl  a-p-tolyloxyisobutyrate,  b.  p. 
197°/15  mm.  ip-Tolyl  a-p-tolyloxyisovalerate  forms  a  colourless,  viscid 
oil,  b.  p.  215°/15  mm.  G.  Y. 

Formation  of  Chains.  LXVII.  Reactions  of  Carvacryl  and 
Thymyl  Esters  of  a-Bromo-fatty  Acids  with  Sodium  Carvacryl 
and  Thymyl  Oxides.  Carl  A.  Bischoff  ( Ber .,  1906, 39,  3840 — 3846. 
Compare  preceding  abstract). — [with  A.  Blumenthal.] — Carvacryl 
a-bromopropionate,  C13Hl702Br,  b.  p.  157°/ 12  mm.  Carvacryl  a-bromo- 
butyrate,  C14H1Q02Br,  b.  p.  163°/12  mm.  Carvacryl  a-bromoisobutyrate, 
b.  p.  155-5°/12  mm.  Carvacryl  a-bromoisovalerate,  C15H2102Br,  b.  p. 
172'5°/12  mm.  These  four  esters  are  formed  only  by  the  action  of  the 
acid  bromides  on  sodium  carvacryl  oxide. 

Carvacryl  a- carvacryloxypropionate,  C23H30O3,  crystallises  in  colour¬ 
less  prisms,  m.  p.  39°,  b.  p.  220715  mm.  Carvacryl  a-carvacryloxy- 
butyrate,  C24H3203,  forms  a  colourless  oil,  b.  p.  226°/15  mm.  Carvacryl 
a-carvacryloxyisobutyrate  is  obtained  as  a  colourless  oil,  b.  p.  219°/15  mm. 
Carvacryl  a-carvacryloxyisovalerale,  C25H3403,  a  colourless  oil,  b.  p. 
227°/15  mm. 

A  table  is  given  showing  the  boiling  points  and  weights  of  the 
fractions  obtained  on  distilling  the  four  crude  carvacryl  a- carvacryl  oxy- 
esters. 

[With  K.  Kowerski.]- — Thymyl  a-bro  m  opropionate,  C]3Hl702Br, 
forms  a  colourless  oil,  b.  p.  155712  mm.  Thymyl  a-bromobutyrate, 
Ci4H10O2Br,  is  obtained  as  a  colourless  oil,  b.  p.  IQ2°/12  mm.  Thymyl 
a-bromoisobutyrate,  a  colourless  oil,  b.  p.  151712  mm.  Thymyl  a-bromo¬ 
isovalerate,  C15H2102Br,  a  colourless  oil,  b.  p.  1 667 12  mm.  These 
four  esters  are  formed  by  the  action  of  the  acid  bromides  on  thymol. 

Thymyl  a-thymoxy propionate,  C23H30O3,  forms  a  yellow,  viscid  liquid, 
b.  p.  217715  mm.  Thymyl  a-thymoxybutyrate,  C24H3203,  forms  a  light- 
yellow,  viscid  oil,  b.  p.  222-5715  mm.  Thymyl  a-thymoxyisobutyrate 
is  obtained  as  a  light  yellow,  viscid  oil,  b.  p.  218° / 15  mm.  Thymyl 
a-thymoxyisovalerate,  C25H3403,  a  light  yellow,  viscid  oil,  b.  p. 
221-5715  mm.  G.  Y. 

Formation  of  Chains.  LXVIII.  Reactions  of  Naphthyl  and 
Guaiacyl  Esters  of  a-Bromo-fatty  Acids  with  Sodium  Naphth- 
oxides  and  Guaiacyl  Oxide.  Carl  A.  Bischoff  (Ber.,  1906,  39, 
3846 — 3854.  Compare  preceding  abstracts). — [With  M.  Gussew.] — 
Of  the  a-naphthyl  esters  of  the  a-bromo-fatty  acids  only  the  a-bromo- 
zsovalerate  can  be  prepared  in  a  state  of  purity  by  the  action  of  the 
acid  bromide  on  a-naphthol ;  the  lower  homologues  are  prepared  from 
sodium  a-naphthoxide. 

a-Naphthyl  a-bromopropionate,  C13Hn02Br,  forms  a  light  yellow, 
viscid  oil,  b.  p.  190715  mm.  (corr.).  a- Naphthyl  a-bromobutyrate, 
Ci4Hi302Br,  a  light  yellow,  viscid  oil,  b.  p.  198715  mm.  (corr.). 
a -Naphthyl  a-bromoisobutyrate,  a  light  yellow,  viscid  oil,  b.  p. 
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186 -5°/ 15  mm.  (corr.),  decomposing,  a -Naphthyl  a-bromoisovalerate, 
C15H1502Br,  crystallises  in  colourless  leaflets,  m.  p.  68°. 

a- Naphthyl  a- a-naphthoxy propionate,  C23H1803,  crystallises  from 
glacial  acetic  acid,  m.  p.  94 — 96°.  a-Naphthyl  a-a-naphthoxybutyrate , 
O24H20O3,  crystallises  in  leaflets,  m.  p.  96°.  a-Naphthyl  a-bromoiso- 
butyrate  and  a-bromoisovalerate  react  with  sodium  a-naphthoxide, 
forming  91  and  85  °/0  of  sodium  bromide  respectively,  but  the  organic 
products  could  not  be  purified. 

[With  A.  Willums.] — ft -Naphthyl  a-bromopropionate  crystallises  in 
nodular  aggregates,  m.  p.  74°,  b.  p.  194°/15  mm.  ft -Naphthyl  a-bromo- 
butyrate,  C14H1302Br,  crystallises  from  light  petroleum  in  colourless 
leaflets,  m.  p.  54°,  b.  p.  202°/15  mm.  ft -Naphthyl  a-bromoisobutyrate 
crystallises  from  light  petroleum  in  colourless  leaflets,  m.  p.  97 — 98°, 
b.  p.  185°/15  mm.  ft- Naphthyl  a-bromoisovalerate  forms  heavy,  crystal¬ 
line  masses,  m.  p.  51°,  b.  p.  205°/15  mm. 

ft-Naphthyl  a- ft -naphthoxy propionate  crystallises  in  slender  needles, 
m.  p.  95 — 96°.  ft-Naphthyl  a- ft-naphthoxy butyrate  crystallises  from 
glacial  acetic  in  leaflets,  m.  p.  80 — 82°.  ft-Naphthyl  a- ft -naphthoxy \m- 
butyrate  crystallises  in  stout  needles,  m.  p.  100°.  ft-Naphthyl  a-ft- 
naphthoxyisovalerate  crystallises  in  stout,  prismatic  neelles,  m.  p.  106°. 

[With  J.  Wielowieyski.] — Guaiacyl  a-bromopropionate, 

CH  M  e  Br  •  CO  •  O  •  C(VE4  •  OMe, 

forms  a  light  yellow  oil,  b.  p.  153°/12  mm.  Guaiacyl  a-bromobutyrate , 
CnH1303Br,  is  obtained  as  a  colourless  oil,  b.  p.  15 9°/ 15  mm. 
Guaiacyl  a-bromoisobutyrate,  CnH1303Br,  a  colourless,  viscid  oil, 
b.  p.  149 -50/ 12  mm.  Guiacyl  a-bromoisovalerate,  C12H1503Br,  crystal¬ 
lises  from  light  petroleum  in  monoclinic  prisms,  m.  p.  69°,  b.  p. 
165—165-3°/12  mm. 

Guaiacyl  a-guaiacyloxy propionate,  C]7HI805,  crystallises  from  dilute 
alcohol,  m.  p.  64°,  b.  p.  226715  mm.  (corr.).  Guaiacyl  a-gucdacyl- 
oxybutyrate,  C18H30O5,  forms  a  colourless,  very  viscid  oil,  b.  p. 
23 1715  mm.  (corr.).  Guaiacyl  a-guaiacyloxyisobutyrate  forms  a  colour¬ 
less,  viscid  oil,  b.  p.  221715  mm.  (corr.).  Guaiacyl  a-g uaiacyloxy is 0- 
valerate,  C19H2205,  b.  p.  259 — 262°/25  mm.  or  230715  mm.  (corr.). 
Free  guaiacol  is  formed  in  the  preparation  of  this  ester.  G.  Y. 

Formation  of  Chains.  LXIX.  Nitrophenyl  Esters  of 
a-Bromo-fatty  Acids.  Carl  A.  Bischoff  ( Ber 1906,  39, 
3854 — 3861.  Compare  preceding  abstracts;  Bischoff  and  Walden, 
Abstr.,  1894,  i,  403;  Bischoff,  Abstr.,  1900,  i,  442;  1901,  i,  525).— 
Whilst  phenyl  a-bromopropionate  and  a-bromoisobutyrate  when  boiled 
with  sodium  phenoxide  in  xylene  solution  for  ten  hours  form  767 0 
and  837o  °f  the  calculated  amounts  of  sodium  bromide  respectively, 
only  1  •20/o  of  sodium  bromide  is  formed  when  these  esters  are  boiled 
with  sodium  o-nitrophenoxide  in  xylene  solution  for  sixty-seven  hours. 
When  boiled  with  sodium  phenoxide  in  xylene  solution,  o-nitrophenyl 
a-bromopropionate  does  not  form  sodium  bromide  in  thmty  hours ; 
jo-nitrophenyl  a-bromopropionate  forms  147o  of  the  calculated  sodium 
bromide  in  four  hours,  and  ^-nitrophenyl  a-bromo/sobutyrate  12°/0  in 
fifteen  hours  ;  in  these  cases  the  nitrophenyl  is  substituted  by  the  phenyl 
group.  o-Nitrophenyl  a-bromopropionate  and  sodium  phenoxide  when 
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shaken  in  benzene  solution  react,  forming  phenyl  a-bromopropionate, 
which  is  formed  also  from  y>nitrophenyl  a-bromopropionate  and  sodium 
phenoxide. 

Sodium  o-nitrophenoxide  does  not  react  with  thymyl  a-bromo¬ 
propionate  or  o-nitrophenyl  a-bromopropionate ;  sodium  y?-nitro- 
phenoxide  does  not  react  with  the  four  jo-nitrophenyl  a-bromo-fatty 
esters.  Sodium  m-nitrophenoxide,  on  the  other  hand,  reacts  with 
?n-nitrophenyl  a-bromopropionate  in  thirty  hours  to  the  extent  of  74 °/0. 
[With  Schmahling.] — o -Nitrophenyl  a-bromopropionate , 
CHMeBr*CO*O'C0H4*NO2, 

crystallises  from  light  petroleum  in  white  needles,  m.  p.  48°,  b.  p. 
188°/12  mm.  (corr.);  when  heated  in  contact  with  air,  it  becomes 
brown,  and  decomposes  at  220°.  o -Nitrophenyl  a-bromobutyrate, 
C10H10O4NBr,  forms  a  light  yellow  oil,  b.  p.  187°/10  mm.  (corr.). 
o- Nitrophenyl  a-bromoisobutyrate,  b.  p.  183 — 184°/ 12  mm.  o- Nitrophenyl 
a-bromoisovalerate,  b.  p.  190°/12  mm.  These  four  esters  are  prepared 
by  the  action  of  the  acid  bromides  on  sodium  o-nitrophenoxide  in 
boiling  benzene  solution. 

o -Nitrophenyl  a-o-nitrophenoxy propionate, 

N02-Ct.H4-0‘CHMe-CO*0*06H4-N02, 
is  prepared  from  a-o-nitrophenoxypropionic  acid  by  the  action  of 
phosphorus  pentachloride,  and  treatment  of  the  resulting  acid  chloi'ide 
with  sodium  o-nitrophenoxide  in  boiling  benzene  solution  ;  it  crystal¬ 
lises  in  sheaves  of  yellow  needles  or  microscopic  prisms,  m.  p.  137°. 

m -Nitrophenyl  a-bromopropionate,  prepared  by  the  action  of  the  acid 
bromide  on  sodium  ??i-nitroplienoxide,  b.  p.  245°/120  mm.,  fumes  on 
exposure  to  air,  and  absorbs  moisture,  forming  m-nitrophenol  and 
a-bromopropionic  acid. 

m -Nitrophenyl  a-m-nitrophenoxypropionate,  formed  by  the  action  of 
m-nitrophenyl  a-bromopropionate  or  of  a-bromopropionyl  bromide  on 
sodium  ?w-nitrophenoxide  in  boiling  xylene  solution,  crystallises  from 
methyl  alcohol,  m.  p.  109 — 110°;  evaporation  of  the  methyl  alcoholic 
filtrate  leads  to  the  formation  of  ?n-nitrophenol  and  methyl  a-m-nitro¬ 
phenoxypropionate,  C10HnO5N,  b.  p.  173 — 175°/20  mm. 

m- Nitrophenyl  a-bromobutyrate  forms  an  unstable,  fuming,  yellowish- 
brown  oil,  b.  p.  247°/100  mm.  m -Nitrophenyl  a-bromoisobutyrate 
crystallises  from  light  petroleum  in  long,  yellow  needles,  m.  p.  90 — 91°. 
m- Nitrophenyl  a-bromoisovalerate  forms  an  unstable,  light  yellow  oil, 
b.  p.  248°/98  mm. 

[With  Ambardanoff.] — p -Nitrophenyl  a-bromopropionate  crystallises 
from  a  mixture  of  alcohol  and  light  petroleum  in  needles  and  plates, 
or  from  concentrated  solutions  in  plates  and  prisms,  m.  p.  42 — 46°. 
p -Nitrophenyl  a-bromobutyrate  crystallises  from  alcohol  in  prisms, 
m.  p.  48 — -49°.  p -Nitrophenyl  a-bromoisobutyrate  crystallises  from  light 
petroleum  in  plates  and  prisms,  m.  p.  79 — 80°.  p -Nitrophenyl 
a-bromoisovalerate  crystallises  in  plates,  m.  p.  42 — 43°. 

p- Nitrophenyl  a-p-nitrophenoxypropionate  is  prepared  from  a-jo-nitro- 
phenoxypropionic  acid  by  conversion  of  this  into  its  chloride,  which  is 
then  boiled  with  sodium  £>nitrophenoxide  in  benzene  solution.  It 
crystallises  from  alcohol  in  microscopic  rhombohedra,  m.  p.  137°,  and 
is  soluble  in  the  ordinary  organic  solvents.  G.  Y. 
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Nitration  of  4-Benzoylaminophenyl  Acetate  and  of 
4-Acetylaminophenyl  Benzoate.  Frederic  Reverdin  [with 
L.  Cuisinier]  ( Ber .,  1906,  39,  3793 — 3797.  Compare  Reverdin  and 
Dresel,  Abstr.,  1905,  i,  54,  430;  Reverdin  and  Deletra,  Abstr.,  1906, 
i,  165  ;  Reverdin  and  Bucky,  ibid.,  748). — It  is  found  that  of  the 
diacetyl-dibenzoyl  and  acetyl-benzoyl  derivatives  of  ja-aminophenol, 
4-acetylaminophenyl  benzoate  alone  does  not  yield  a  dinitro-derivative 
containing  both  nitro-groups  in  the  phenol  nucleus.  Even  when  more 
concentrated  nitric  acid  or  a  mixture  of  nitric  and  sulphuric  acids  is 
used  only  a  mononitro-derivative  is  formed. 

4 -Benzoylaminophenyl  acetate,  NHBz*C6H4*OAc,  prepared  by  heating 
4-benzoylaminophenol  with  acetic  anhydride  at  120°,  finally  with 
addition  of  a  small  amount  of  concentrated  sulphuric  acid,  crystallises 
in  white  leaflets,  m.  p.  171°. 

4 -Acetylaminophenyl  benzoate,  NHAc*C6H4*OBz,  prepared  by  shaking 
4-acetylaminophenol  with  benzoyl  chloride  in  aqueous  sodium  carbonate 
solution,  crystallises  in  white  needles,  m.  p.  171°.  A  mixture  of  this 
with  the  preceding  substance  melts  at  155°. 

Treatment  of  benzoylaminophenyl  acetate  with  nitric  and  sulphuric 
acids  at  —  8°,  and  finally  at  40°,  leads  to  the  hydrolysis  of  the  acetyl 
group,  and  consequently  to  the  formation  of  2  ;  6-dinitro-4-benzoyl- 
aminophenol,  which  is  formed  also  by  direct  nitration  of  4-benzoyl¬ 
aminophenol.  3  :  5-Dinitro-i-benzoylaminophenyl  acetate,  C1BHn07N3, 
is  formed  from  4- benzoylaminophenyl  acetate  by  nitration  with  a 
mixture  of  sulphuric  and  nitric  acids  in  acetic  anhydride  under  0°,  and 
finally  at  30°,  or  in  an  impure  state  by  nitration  with  nitric  acid, 
D  1*5  at  -10°  to  -5°;  it  crystallises  from  alcohol  in  slender,  white 
needles,  m.  p.  215°. 

Z-Nitro-\-acetylaminophenyl  m-nitrobenzoate, 

N02  *  C6H4  *C02*  C6H3(N02)  *  NH  Ac, 

is  formed  together  with  2  : 6-dinitro-4-acetylaminophenol  by  the 
action  of  nitric  and  sulphuric  acids  on  4-acetylaminophenyl  benzoate, 
the  final  temperature  not  exceeding  17°.  It  is  formed  also  by 
nitration  of  4-acetylaminophenyl  benzoate  with  nitric  acid  alone,  or 
with  a  mixture  of  nitric  and  sulphuric  acids  in  presence  of  acetic 
anhydride.  It  crystallises  in  slender,  yellow  needles,  m.  p.  184°,  and 
on  hydrolysis  with  boiling  sulphuric  acid  yields  m-nitrobenzoic  acid 
and  3-nitro-4-aminophenol.  G.  Y. 

Action  of  Carbon  Tetrachloride  and  Aluminium  Chloride 
on  £>-Cresol  and  its  Derivatives.  Theodor  Zincke  and  R.  Suhl 
{Ber.,  1906,  39,  4148 — 4153). — 3  :  5-Dichloro-2  :  Q-dibromo-p-cresol, 
obtained  by  brominating  3  :  5-dichloro-p-cresol  in  carbon  tetrachloride 
in  the  presence  of  iron,  forms  white  needles,  m.  p.  196°,  and  is  con¬ 
verted  by  Ditric  acid  into  a  quinonitrole  and  a  i p-quinol ;  the  latter 
forms  yellow  needles,  has  m.  p.  197°,  and  is  converted  by  alcoholic 
hydrogen  chloride  into  a  tetrachloroquinone. 

3  :  5-Dichloro-2  :  G-dibromo-p-tolyl  carbonate,  (C0MeCl2Br2)2CO3,  ob¬ 
tained  from  the  dichlorodibromoqo-cresol  and  aluminium  chloride  in 
carbon  tetrachloride,  is  a  white,  crystalline  powder,  m.  p.  >275°, 
yields  dichlorodibromo-£>-cresol  with  fused  potassium  hydroxide,  carb- 
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anilides  with  primary  aromatic  amines,  and  carbamic  acid  derivatives 
with  secondary  amines ;  the  substance,  NPhMe*CO2,C0MeCl2Br2, 
obtained  from  methylaniline,  forms  white  needles,  m.  p.  162° ;  the 
ethyl  compound,  NPhEt-COg'CgMeCljBr^  has  m.  p.  172°. 

Tttrabromo-p-tolyl  carbonate,  (C6MeBr4)2C03,  m.  p.  >  330°,  is  obtained 
from  jo-cresol,  aluminium,  and  bromine  in  carbon  tetrachloride,  and 
resembles  the  preceding  carbonate. 

\-Methyl-\-trichloromethyl-k-ketodihydrobenzene, 

co<cS::cii>°Me-ccl3’ 

obtained  from  aluminium  chloride  and  fj-cresol  in  carbon  tetrachloride, 
forms  large  prisms,  m.  p.  105°,  and  is  volatile  with  steam.  The 
ketone  is  converted  by  warm  concentrated  sulphuric  acid  into  hydro¬ 
gen  chloride,  carbonyl  chloride,  and  cresolsul phonic  acid,  by  nitric 
acid  into  diuitro-p-cresol,  by  alcohol  and  hydrochloric  acid  into 
jt?-cresol,  by  hydroxylamine  into  the  oxime,  C8tJ8ONCl3,  m.  p.  134° 
(which  yields  an  acetyl  derivative,  m.  p.  85 — 86°),  and  by  phenyl- 
hydrazine  into  the  phenylhydrazone,  C14H13br2Cls,  which  forms  yellow 
needles  and  darkens  at  95°  and  has  m.  p.  130°,  decomposing.  C  S. 

Phenylation  of  Phenols.  Fritz  Ullmann  and  Paul  Sponagel 
( Annalen ,  1906,  350,  83 — 107.  Compare  Abstr.,  1905,  i,  644). — In 
the  reaction  between  an  alkali  phenoxide  and  a  phenyl  halide  in  the 
presence  of  copper  as  a  catalyst,  chlorobenzene  reacts  most  slowly  and 
iodobenzene  most  rapidly,  the  yield  in  the  latter  case  being  about  the 
same  as  with  bromobenzene.  With  potassium  phenoxide  the  yields  of 
ether  are  25,  78-2,  and  91-5%  respectively;  by  the  use  of  sodium 
phenoxide  the  yield  with  bromobenzene  is  only  33%. 

The  following  ethers  have  been  prepared  from  bromobenzene : 
phenyl  o -tolyl  ether,  b.  p.  267°/738'5  mm.,  m.  p,  21'5 — 22°,  yield  77%  ; 
phenyl  m -tolyl  ether,  b.  p.  274-5°/738  mm.,  yield  81T%;  phenyl  p -tolyl 
ether,  b.  p.  277 — 278°/745‘5  mm.,  yield  69T%  ;  phenyl  thymyl  ether, 
b.  p.  176°/25  mm.,  297°/766  mm.,  D15  1'0113  ;  phenyl  a-naphthyl  ether, 
m.  p.  54°,  yield  40%.  The  same  ether  is  obtained  from  a-bromo- 
naphthalene  and  phenol  in  71*7%  yield.  Phenyl  /3-naphthyl  ether, 
b.  p.  335,5°/753  mm.,  m.  p.  45°  (compare  Honigschmid,  Abstr.,  1903, 
i,  165). 

From  a-bromonaphthalene  have  been  obtained  aa'-dinaphthyl  ether  and 
a/3 ’ -dinaphthyl  ether,  the  latter  having  b.  p.  264°/15  mm.,  m.  p.  81°, 
and  forming  a  picrate,  C20H14O,2C6H3O7N3,  which  crystallises  in  orange- 
yellow  needles  and  has  m.  p.  121 — 122°. 

Of  the  dibromobenzenes,  the  para-isomeride  is  the  most  reactive. 
Catechyl  diphenyl  ether,  m.  p.  93°,  is  obtained  in  80'6%  yield  from 
phenol  and  o-dibromobenzene  ;  resorcyl  diphenyl  ether,  m.  p.  61 '5°; 
quinol  diphenyl  ether,  m.  p.  77°,  b.  p.  371 — 372°/720  mm.  (compare 
Haussermann  and  Muller,  Abstr.,  1901,  i,  382). 

An  excess  of  the  cresols  must  be  used  to  obtain  good  yields  of  the 
three  following  compounds  from  p-dibromobenzene  :  quinol  o-ditolyl 
ether,  m.  p.  51°,  b.  p.  243°/18  mm.;  quinol  m-ditolyl  ether,  m.  p. 
57°,  b.  p.  253°/23  mm.,  whilst  the  corresponding  isomeride  from 
p-cresol  has  m.  p.  102 — 103° 
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Hoffmeister’s  dibromoplienyl  ether  ( Annalen ,  1872,  159,  200) 
condenses  with  phenol  to  form  diphenoxydiphenyl  ether,  0(C6H4‘0Ph)2, 
which  probably  has  the  para-constitution;  it  has  m.  p.  Ill0  and  the 
yield  is  89  °/0. 

m -Aminodiphenyl  ether ,  obtained  from  m-bromoaniline  and  phenol, 
or  by  the  reduction  of  the  m-nitrodiphenyl  ether  described  previously 
(loc.  cit.),  separates  from  light  petroleum  in  large  prisms,  m.  p.  37°, 
b.  p.  190 — 1 9 1  °/ 1 4  mm.,  and  forms  a  hydrochloride ,  m.  p.  139°,  a 
sulphate,  m.  p.  187 — 189°,  and  an  acetyl  derivative,  m.  p.  83°. 

j3-Aminodiplienyl  ether  must  be  prepared  in  an  atmosphere  of 
hydrogen  to  prevent  the  formation  of  coloured  by-products. 

o-Phenoxybenzoic  acid,  obtained  from  bromobenzene  and  salicylic 
acid,  cannot  be  separated  from  the  unchanged  acid  ;  it  is  therefore 
converted  into  xanthone,  which  is  obtained  in  21  °/0  yield. 

Small  quantities  of  diphenyl  ether  and  phenol  are  obtained  by  the 
prolonged  heating  of  bromobenzene,  potassium,  alcohol,  and  copper 
under  pressure  at  150°.  C.  S. 


Migration  of  the  Phenyl  Group  ;  “  Residual  Valency  ”  Struc¬ 
ture  of  Intermediate  Compounds.  Marc  Tiffeneau  ( Compt . 
rend.,  1906,  143,  684 — 687.  Compare  Abstr.,  1902,  i,  666  ;  1904,  i, 
63,  133  ;  Abstr.,  1906,  i,  662,  965). — A  theoretical  paper  in  which 
the  author  discusses  four  possible  formulae  for  the  unstable  intermedi¬ 
ate  compounds  which  are  formed  by  the  elimination  of  hydrogen  iodide 
from  the  iodohydrins  of  ethylenic  hydrocarbons  of  the  types 

ArRCICHR 

and  ArCHICRR',  which  by  an  intramolecular  rearrangement  involv¬ 
ing  the  migration  of  a  phenyl  radicle  are  converted  into  the  isomeric 
aldehyde  or  ketone.  The  ethylene  oxide  formula  is  untenable  because 
in  certain  cases  these  oxides  have  been  prepared  and  they  are  stable 
compounds,  and  are  converted  into  the  isomeric  ketone  or  aldehyde 

CH 

without  the  migration  of  the  phenyl  group,  thus  0<^  >  — >• 


'OMePh 

CH2PlrCOCH3  (Abstr.,  1905,  i, 


CHMePh-CHO  and  0<5™e  — > 

^CHPh 

523,  591).  The  unstable  compounds  cannot  be  regarded  as  homologues 
of  vinyl  alcohol  because  iodohydrins  of  the  type 
OH-CRAr-CHIR' 

could  not  form  such  a  compound  by  elimination  of  HI.  The  most  pro¬ 
bable  structure  therefore  of  the  unstable  intermediate  compound  is 
one  in  which  a  carbon  atom  or  an  oxygen  and  a  carbon  atom  exhibit 
“  residual  valencies,”  and  of  the  two  possible  for mul re  based  on  this 

.  ArROOH  ,  ArROO —  ,  ,  .  ,  . 

assumption,  „JL  and _ ,  the  former  is  untenable  in 


HC- 


RHC- 


the  case  of  the  iodohydrin  of  phenylmethylpropylene, 
OH-CHPh-CMe2I, 

and  other  compounds,  whilst  the  latter  affords  a  satisfactory  explana¬ 
tion  of  the  formation  of  an  ethylene  oxide  or  a  ketone  according  as  the 
residual  valency  of  the  oxygen  atom  is  orientated  towards  the  neigh- 
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bouring  unsaturated  carbon  atom,  or  towards  the  carbon  atom  with 
which  it  is  associated.  M.  A.  W. 


Influence  of  the  Carbon  Double-linking  on  the  Colour  of 
Azomethine  Compounds.  Richard  Mohlau  and  Richard  Adam 
(Zeit.  Farb.  Ind.,  1906,  5,  377 — 383  and  402 — 412). — The  authors  give 
an  extensive  summary  of  previous  work  on  the  connexion  between 
colour  and  constitution,  adopting  as  their  standpoint  the  conception  of 
chromophorous  groupings.  They  have  investigated  experimentally  the 
influence  of  the  -CIN—  group  on  the  production  of  colour,  by  preparing 
the  following  compounds  by  combining  certain  aldehydes  with  differ¬ 
ent  amines  or  aminophenols. 

l-Benzylideneamino-fi-naphthol,  CHPh.’ N*C]0H6*OH,  prepared  by 
condensing  benzaldehyde  with  l-amino-/3-naphthol,  crystallises  from 
a  mixture  of  chloroform  and  light  petroleum  in  sheaves  of  bright 
vellow  needles,  m.  p.  129°.  Benzylideneaminosalicy lie  acid, 

[!N  :  OH :  C021I  =  5:2:1], 

prepared  from  the  corresponding  aminosalicylic  acid,  forms  bright 
yellow  needles,  and  is  insoluble  in  all  solvents ;  m.  p.  256°.  4-Cinn- 
amyJitfeneamwo-a-wrt^/jZ/m^CHPhlCH'CHiN^CjgHg'OH,  prepared  from 
cinnamaldehyde  and  4-amino-a-naphthol  in  light  petroleum,  crystallises 
from  acetone  in  lustrous  yellow  needles,  m.  p.  187°.  1  -Cinnamylidene- 

amino-fi-naphthol  crystallises  from  light  petroleum  in  dark  yellow,  felted 
needles,  m.  p.  128°.  Cinnamylideneaminosalicylic  acid, 

[CHiNrOH  :C02H  =  5:2:  1], 

crystallises  from  a  mixture  of  alcohol  and  chloroform  in  dark  red 
prisms,  m.  p.  164°. 

p-2- Nitrobenzylideneaminodimethylaniline, 

NO./C6H4-CR:N*C6H4-NMe2, 

separates  from  light  petroleum  in  dark  red  crystals,  m.  p.  90°. 

When  <?-nitrobenzaldehyde  dissolved  in  toluene  and  p-aminophenol 
hydrochloride  and  aqueous  sodium  acetate  are  brought  together,  con¬ 
densation  does  not  occur,  but  the  additive  compound, 
N02‘CrtH4'CH(0H)*NH*0fiH4*0H, 

is  formed ;  it  crystallises  from  toluene  in  yellow  needles,  m.  p. 
156°.  o-Aminophenol,  under  similar  conditions,  also  gives  a  correspond¬ 
ing  additive  compound,  which  crystallises  from  carbon  tetrachloride  in 
yellow  needles,  m.  p.  104°. 

By  slightly  modifying  the  conditions,  however,  4-o -nitrobenzylidene- 
aminoa-naphthol,  NOo’OqH^CHIN-CjqHq'OH,  can  be  obtained;  it 
crystallises  from  chloroform  or  light  petroleum  in  yellow  needles,  m.  p. 
148°.  l-o -Nitrobenzylideneamino-(d-naphthol  crystallises  from  carbon 
tetrachloride  or  toluene  in  yellow  needles,  m.  p.  123°.  p-2 -Nitrocinn- 

amylideneaminodimethylaniline  separates  from  alcohol  in  dark  red 
needles,  m.  p.  90°.  p-2-Nitrocinnamylideneaminophenol  separates  from 
toluene  in  yellow  crystals,  m.  p.  168°  ;  the  corresponding  o-amino- 
phenol  derivative  crystallises  from  alcohol  in  well-formed,  golden  prisms, 
m.  p.  125°.  4-o-Nitrocinnamylideneamino-a-naphthol  crystallises  from 
a  mixture  of  acetone  and  light  petroleum  in  brownish-yellow  plates, 
m.  p.  173°;  the  corresponding  derivative  of  1-amino-yS-naphthol  crystal- 
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lises  from  chloroform  containing  light  petroleum  in  yellowish-brown 
needles,  m.  p.  100°.  o-Nitrocinnamylideneaminosalicylic  acid , 

[CHIN  :  OH  :  C02H  =  5:2:1], 
forms  yellow  crystals,  m.  p.  194°. 

p-3-JVitrobenzylideneaminodimethylaniline  crystallises  from  carbon 
tetrachloride  or  ether  in  orange-yellow  plates,  m.  p.  156°.  m-Nitro- 
benzaldehyde  combines  with  p-aminophenol  to  form  the  additive  com¬ 
pound,  N02,C6H4,CH(0H)'NH*C6H4‘0H,  which  crystallises  from 
toluene  in  large,  dark  yellow  plates,  m.  p.  158° ;  the  analogous  compound 
from  o-aminophenol  crystallises  from  carbon  tetrachloride  in  slightly 
yellow  needles,  m.  p.  131°.  \-m-Nitrobenzylideneamino-a-naphthol 
crystallises  from  a  mixture  of  xylene  and  toluene  in  brownish-yellow 
plates,  m.  p.  184°  ;  the  corresponding  l-amino-/?-naphthol  derivative 
crystallises  in  yellow  needles,  m.  p.  105°. 

p-3 -Nitrocinnamylideneaminodimethylaniline  crystallises  from  ethyl 
acetate  and  light  petroleum  in  bright  red  leaflets,  m,  p.  192°.  p-3- 

JYitrocinnamylideneaminophenol  crystallises  from  alcohol  in  rhombic, 
yellow  plates,  m.  p.  196°;  the  corresponding  o-aminophenol  derivative 
crystallises  from  carbon  tetrachloride  in  slender,  yellow  needles,  m.  p. 
137°.  i-m-Nitrocinnamylideneamino-a-naphthol  crystallises,  from 
alcohol  containing  xylene  in  yellow,  rhombic  plates,  m.  p.  204°  ;  the 
analogous  derivative  from  l-amino-/2-naphthol  crystallises  from  carbon 
tetrachloride  in  dark  yellow  needles,  m.  p.  164°.  m-Nitrocinnamylidene- 
aminosalicylic  acid  [CHIN  :  OH  :  C02H  =  5  :  2  :  1]  crystallises  in  bright 
red,  lanceolate  needles,  m.  p.  198°. 

jo-Nitrobenzaldehyde  combines  with  jo-aminophenol  to  form  the 
additive  compound,  N02*C6H4,CH(0H),NH,C6H4*0H,  which  crys¬ 
tallises  from  ether  or  toluene  in  intensely  yellow  prisms,  m.  p.  166°; 
the  analogous  derivative  from  o-aminophenol  crystallises  from  carbon 
tetrachloride  in  yellow  needles,  m.  p.  158°.  p-4 -Nitrocinnamylidene- 

aminodimethylaniline  crystallises  from  toluene  in  red,  hexagonal  plates, 
m.  p.  227°.  p-4 -Nitrocinnamylideneaminophenol  crystallises  from 
alcohol  in  yellow  needles,  m.  p.  191°;  the  analogous  o-aminophenol 
derivative  is  similar,  m.  p.  158°.  4-p -Nitrocinnamylideneaviino- 
a-naphthol  crystallises  from  ethyl  acetate  or  chloroform  in  red  needles, 
m.  p.  210°;  the  corresponding  derivative  of  1  :  2-aminophenol  crys¬ 
tallises  from  alcohol  containing  acetone  in  bright  red  plates,  m.  p.  164°. 
p -Nitrocinnamylideneaminosalicylic  acid  [CHIN  :  OH  :  C02H  =  5:2:1] 
crystallises  from  alcohol  in  stellate  aggregates  of  reddish-yellow 
needles,  m.  p.  155°. 

Tp-i-Dimethylarninobenzylidene-'p-aminophenol, 

NMe2-C6H4‘CHIN-CBH4-OH, 

prepared  from1  jo-dimethylaminobenzaldehyde  and  p-aminophenol, 
crystallises  from  alcohol  containing  dilute  acetic  acid  in  yellow  prisms, 
m.  p.  265° ;  the  corresponding  derivative  of  o-aminophenol  crystallises 
from  alcohol  or  light  petroleum  in  yellow  needles,  m.  p.  119°. 
4--p~jDimethylaminobenzylideneamino-a-naphthol  crystallises  from  xylene 
in  yellow  needles,  m.  p.  199°;  the  corresponding  derivative  from 
l-amino-/3-naphthol  crystallises  from  toluene  in  yellow  leaflets, m.  p.  109°. 
p -Dimethylaminobenzylideneaminosalicylic  acid  [CHIN  :  OH  :  C02H  = 
5:2:1]  forms  bright  red  crystals,  m.  p.  265°,  and  is  sparingly  soluble  in  all 
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solvents.  ^-i-Dimethylaminocinnamylidenearninodimethylaniline  crystal¬ 
lises  from  light  petroleum  and  ethyl  acetate  in  brownish-yellow  needles, 
m.  p.  196°.  p-4 -Dimethylaminocinnamylideneaminophenol  forms 

brownish-yellow  crystals,  m.  p.  260° ;  the  corresponding  derivative 
from  o-aminophenol  crystallises  from  carbon  tetrachloride  in  brown 
plates,  m.  p.  143°.  p -Dimethylaminocinnamylideneaminocinnamic  acid 
forms  dark  red  needles,  m.  p.  206°. 

The  colour  and  structure  of  the  compounds  described  are  compared 
by  means  of  a  table,  and  the  following  conclusions  drawn.  The  group 
C  :  C  exercises  a  marked  influence  on  the  colour  of  the  azomethine 
compounds.  Anitro-group  introduced  into  the  nucleus  of  the  aldehyde 
portion  darkens  the  colour ;  the  influence  exerted  is  greatest  when  the 
group  is  in  the  para-position,  somewhat  less  when  in  the  ortho-,  and 
least  in  the  meta-position  ;  analogous  observations  have  been  made  in 
the  case  of  the  fulgides  (Stobbe,  Abstr.,  1906,  i,  91,  183,  278).  The 
auxochromic  dimethylamino-group,  NMe2,  exercises  less  influence  in 
darkening  the  colour  than  the  chromophore  N02  in  the  same  position 
in  the  aldehydic  component.  The  auxochromes  OH  and  NMe2  also 
darken  the  colour  when  present  as  substituents  in  the  aminic 
component,  the  influence  of  the  NMe2  being  the  greater.  The  influence 
of  hydroxyl  is  greatest  when  it  is  present  in  the  ortho-position. 

W.  A.  D. 

5-Nitroguaiacol.  Frederic  Reverdin  and  Pierre  Crepieux  (Ber., 
1906,  39,  4232), — The  compound  described  by  the  authors  as  4-nitro- 
guaiacol  (Abstr.,  1903,  i,  624)  is  really  the  5-nitro-isomeride  (compare 
Paul,  Abstr.,  1906,  i,  843).  O.  S. 

Sulphonation  of  Guaiacol.  Adolf  Rising  (Ber.,  1906,  39, 
3685 — 3693). — A  mixture  of  almost  equal  amounts  of  a-  and  /3-guaiacol- 
sulphonic  acids  is  primarily  obtained  by  the  sulphonation  of  guaiacol 
independently  of  the  temperature  conditions.  The  potassium  salt  of 
the  a-acid  is  identical  with  the  “free  o-guaiacolsulphonic  acid” 
described  by  Bareli  ( Pharm .  Zeit.,  1899,  No.  13)  and  with  the 
potassium  salt  of  jo-guaiacolsul phonic  acid  described  by  von  Heyden 
(Fatentanmeldung,  C  18820,  Kl.  12g.)and  with  the  para-salt  described 
by  Paul  (Abstr.,  1906,  i,  843).  The  basic  calcium  salt  of  the  /3-acid 
corresponds  with  von  Heyden’s  basic  calcium  salt  of  “  o-guaiacol¬ 
sulphonic  acid.”  When  heated  above  100°,  both  the  a-  and  /3-acids  are 
transformed  into  a  third  acid,  the  y-acid.  The  potassium  salt  of  the 
y-acid  is  identical  with  the  “free  jo-guaiacolsulphonic  acid”  of  Bareli 
and  with  the  compound  described  by  F.  Hoffman-La  Roche  &  Co. 
(D.R.-P.,  105052).  The  pharmaceutical  preparations  “Thiocol”  and 
“  Kalium  sulfoguajacolicum  ”  are  mixtures  of  normal  and  basic 
potassium  salts  of  a-  and  /3-guaiacolsulphonic  acids.  Jn  the  a-acid  the 
groups  OH,  OMe,  S03H  are  in  the  positions  1,  2,  and  4  respectively, 
in  the  /3-acid  in  the  positions  1,  2,  and  5,  and  in  the  y-acid  in  the 
vicinal  position. 

The  y-acid  forms  colourless  crystals,  m.  p.  92° 


A.  McK. 
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3-  or  6-G-uaiacolsulphonic  Acid.  Ludwig  Paul  (Ber.,  1906,  39, 
4093 — 4095). — Bareli’s  jo-guaiacolsulphonic  acid  ( Pharrn .  Zeit.,  1899, 
No.  13)  and  Rising’s  u-guaiacolsulphonie  acid  (preceding  abstract)  are 
both  cateehol-4-sulphonic  acid  which  is  converted  by  potassium  hydr¬ 
oxide  and  methyl  iodide  into  potassium  veratrolesulphonate  (Abstr., 
1906,  i,  843).  Hence  the  isomeric  change  of  4-  or  5-  into  v-guaiacolsul- 
phonic  acid  assumed  by  Rising  ( loc .  cit .)  does  not  take  place.  G.  Y. 

Propylguaiacol.  Parrain  (Bull.  Soc.  chim.,  1906,  [iii],  35, 
1098 — 1099 ).— Propylguaiacol,  OMe-CgH3Pra,OH  (3:1:4),  was 
isolated  from  the  mixed  phenols  present  in  wood  creosote  by  agitating 
the  former  with  milk  of  strontia  and  fractionally  distilling  the  phenols 
regenerated  from  the  mixed  insoluble  strontium  derivatives  thus 
formed.  It  is  purified  finally  through  the  benzoyl  derivative,  and  then 
is  a  colourless  liquid  with  an  odour  of  cloves,  b.  p.  246°,  D°  1‘060, 
D15  1 ‘049,  and  on  treatment  with  hydrogen  bromide  at  100°  yields 
3  : 4-dihydroxy-l-propylbenzene.  The  benzoyl  derivative,  m.  p.  72°, 
crystallises  from  alcohol,  and  the  carbonate  crystallises  in  needles, 
m.  p.  66°.  T.  A.  H. 

9-Dihydroxyfluorene  and  Stereoisomeric  9-Acetoxyfluorenes. 

Julius  Schmidt  and  Robert  Mezger  (Ber.,  1906,  39,  3895 — 3901. 
Compare  Abstr.,  1906,  i,  27). — Methyl  Q-hydroxyJluorene-9-carboxylate 

C  H 

(methyl  diphenylenegly collate),  I  6  4]>C(0H)*C02Me,  obtained  by  the 

C6eL4 

catalytic  method  of  esterification,  crystallises  from  60  per  cent,  ethyl 
alcohol  in  rhombic  prisms,  m.  p.  158 — 160°.  The  ethyl  ester  and  its 
acetyl  derivative  melt  at  96°  and  103 — 104°  respectively;  the  acetyl 
derivative  of  the  methyl  ester  crystallises  in  colourless  plates, 
m.  p.  147 — 148°.  When  9-acetoxyfluorene-9-carboxylic  acid  is  boiled 
for  five  hours  with  acetic  anhydride,  carbon  dioxide  is  eliminated  and 
a  mixture  of  two  stereoisomeric  d-acetoxyfluorenes  (jluorenyl  acetates ), 

C  H 

i fi  4^>CH’OAc,  is  formed.  The  /3-compound  is  less  readily  soluble 

in  all  solvents,  crystallises  from  glacial  acetic  acid  in  minute,  colourless 
prisms,  m.  p.  208 — 209°.  When  heated  with  ethyl  alcohol  at  200°,  it 
is  transformed  into  the  isomeric  a-compound,  which  crystallises  from 
alcohol  in  long,  colourless  prisms,  m.  p.  169  — 170°.  Both  compounds 
dissolve  in  concentrated  sulphuric  acid,  yielding  blue  solutions.  When 
hydrolysed  by  boiling  with  concentrated  hydrochloric  acid  in  a  reflux 
apparatus,  the  a-acetyl  derivative  yields  %-dihydroxyjluorene , 

in  the  form  of  colourless,  glistening  plates,  m.  p.  94°.  Its  constitution 
follows  from  the  readiness  with  which  it  loses  water,  yielding 
fluorenone.  J.  J.  S. 

Alkylation  of  the  Nucleus  of  Phenols.  Josef  Herzig  and 
Franz  Wenzel  (Monatsh.,  1906,  27,  781 — 802.  Compare  Abstr., 
1904,  i,  246;  Herzig  and  Zeisel,  Abstr.,  1888,  822  ;  1889,  247,  966). 
• — In  view  of  Kaufler’s  rule  (Abstr.,  1901,  i,  206)  that  on  the  alkyl- 
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ation  of  tautomeric  substances  the  tendency  to  the  formation  of  the 
true  ether  increases  with  the  size  of  the  alkyl  group,  the  amount  of 
the  ip-ester  formed  being  correspondingly  decreased,  the  meagre  results 
obtained  in  the  nucleus  alkylation  of  phenols  may  be  ascribed  to  the 
employment  of  ethyl  iodide,  and  further  progress  was  to  be  expected 
from  the  study  of  the  methyl  derivatives. 

The  action  of  diazomethane  on  phloroglucinol  in  ethereal  solution 
leads  to  the  formation  of  the  trimethyl  ether  in  a  37%  yield,  together 
with  a  mixture  of  the  mono-  and  di-methyl  ethers,  that  of  methyl 
sulphate  on  phloroglucinol  in  alkaline  solution  to  the  formation  of  the 
trimethyl  ether  in  a  37 '9 %  yield,  together  with  a  mixture  of  the 
mono-  and  di-methyl  ethers.  The  trimethyl  ether  is  formed  also  in  a 
65%  yield  when  phloroglucinol  is  heated  with  methyl  iodide  and 
sodium  methoxide  in  methyl-alcoholic  solution  on  the  water-bath.  In 
both  experiments  in  alkaline  solution,  small  amounts  of  an  oil  which 
is  insoluble  in  alkali  hydroxides  and  is  the  product  of  the  nucleus 
alkylation  are  obtained. 

[With  E.  IIornstein.] — -The  action  of  methyl  iodide  on  orcinol  or 
orcinolcarboxylic  acid  in  presence  of  a  large  excess  of  an  alkali  hydr¬ 
oxide  leads  to  the  formation  of  tetramethyl-i/'-orcinol  (4  : 6-diketo- 
2  :  3  :  3  :  5  :  5-pentamethyl-A'-c?/cZohexene  ?),  CnH1602,  (Abstr.,  1904,  i, 
246),  which  crystallises  from  alcohol  in  long,  glistening  needles, 
m.  p.  63°,  b.  p.  about  1 2 8°/ 1 7  mm.,  and  forms  a  crystalline  bromide. 

If  the  product  obtained  by  heating  orcinolcarboxylic  acid  with 
methyl  iodide  in  alkaline  methyl-alcoholic  solution  is  treated  with  an 
alkali  hydroxide  and  the  insoluble  portion  distilled,  the  fraction  with 
the  highest  boiling  point  contains  a  substance,  C9H^.O(OMe)3,  m.  p.  84°; 
on  hydrolysis  with  boiling  potassium  hydroxide,  this  yields  the 
dimethyl  ether  of  methylorcinolcarboxylic  acid,  C6HMe2(0Me)2'C02H, 
which  crystallises  in  quadratic  leaflets,  m.  p.  with  decomposition  183°. 
The  portion  of  the  original  product  soluble  in  alkali  hydroxides  con¬ 
tains  /?  orcinol ;  this  does  not  react  with  diazomethane.  The  diacetate 
of  /?- orcinol,  CfiH2Me2(OAc)2,  crystallises  from  alcohol  in  long,  white 
needles,  m.  p.  69°. 

Kurzweil’s  dimethylorcinol  ( Monatsh .,  1903,  24,  747)  could  not  be 
isolated  from  the  products  of  the  action  of  methyl  iodide  on  orcinol¬ 
carboxylic  acid. 

The  methylation  of  orcinolcarboxylic  acid  by  means  of  methyl  iodide 
in  ethyl-alcoholic  solution  leads  to  the  formation  of  tetramethyl-i/f- 
orcinol,  the  trimethyl  ether-ester,  m.  p.  84°,  and  methylorcinol  (3:5- 
dihydroxy- 1  :  2 -dhnethy  l  benzene),  C6H9Me2(OH)2,  which  is  isomeric  with 
/3-orcinol.  It  crystallises  from  benzene  in  glistening,  silky  needles, 
m.  p.  115 — 117°,  b.  p.  170 — 180°/12  mm.,  and  is  soluble  in  aqueous 
alkali  hydroxides ;  with  diazomethane  in  ethereal  solution  it  forms  a 
monomethyl  ether,  OH*C6H2Me2*OMe,  which  crystallises  from  benzene  ; 
m.  p.  83°,  b.  p.  192 — 202°/20  mm.  With  bromine  in  glacial  acetic 
acid  solution,  methylorcinol  forms  a  ??io?«>6romo-derivative, 

C0HBrMe2(OH)2, 

which  crystallises  from  50%  acetic  acid,  m.  p.  142°. 

The  experiments  in  the  nucleus  methylation  of  orcinol  are  carried 
out  under  the  same  conditions  as  those  with  the  carboxylic  acid,  but 
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only  in  ethyl-alcoholic  solution.  The  portion  of  the  product  soluble 
in  alkali  hydroxides  deposits  directly  a  substance,  (C3H40)n,  which 
crystallises  from  alcohol;  m.  p.  187 — 192°,  decomposing.  On  distilla¬ 
tion  the  remainder  of  this  portion  of  the  product  yields  dimethyl  or  cinol, 
C9H1202,  which  crystallises  from  benzene  in  long,  white  needles, 
m.  p.  145 — 147°,  together  with  the  methyl  ether  of  /3-orcinol  ( 2-hydroxy - 
6-methoxy-\  :4-a;y/ene),OH*C6H2Me2‘OMe,  m.  p.  118 — 121°  ;  this  crys¬ 
tallises  from  benzene,  and  on  hydrolysis  yields  /3-orcinol. 

The  portion  of  the  original  product  insoluble  in  alkali  hydroxides 
yields  tetramethyl-i^-orcinol  and  the  methyl  ether  of  /3-orcinol. 

G.  Y. 

Action  of  Nitric  Acid  and  of  Nitrous  Acid  on  Asaronic 
Acid.  Rudolf  Fabinyi  and  Tibor  Szeki  ( Ber .,  1906,  39, 

3679 — 3685). — When  asaronic  acid  is  nitrated  in  glacial  acetic  acid 
solution  with  concentrated  nitric  acid,  it  forms  \-nitro-\  :  2  : 5-tri- 
methoxybenzene,  C0H2(OMe)3*NO2,  ru.  p.  130°,  and  forms  a  red  solution 
with  concentrated  sulphuric  acid. 

k-Amino-\  :  2  :  5-trimethoxybenzene  ( asarylamine ),  C6H2(OMe)3*NH2, 
obtained  by  the  reduction  of  the  preceding  compound  with  tin  and 
hydrochloric  acid,  separates  from  a  mixture  of  benzene  and  light 
petroleum  in  felted,  slightly  pink  needles,  m.  p.  95°,  unstable  in 
moist  air.  Its  benzoyl  derivative  crystallises  from  alcohol  in  needles, 
m.  p.  138°. 

4  (1  :  2  :  5 )  -  Trimethoxybenzylidene-  i-amino- 1  :  2  :  5-trimethoxybenzene 
(asarylasarylideneamine),  CcH2(OMe)3,CH!N‘Cf)H2(OMe)3,  obtained  by 
the  addition  of  a  few  drops  of  concentrated  hydrochloric  acid  to  a 
solution  of  a  mixture  of  asarylaldehyde  and  asarylamine  in  ethyl 
alcohol,  separates  from  alcohol  in  greenish-yellow  needles,  m.  p. 
142-5°. 

4  :  5- Dimethoxy-o-benzoquino neoxime, 

OH-N:C<^==r°H>C-OMe, 

which  may  be  the  tautomeric  i-nitroso-\  :  2-dimethoxy-5-phenol ,  is 
obtained  by  boiling  an  aqueous  solution  of  asaronic  acid  with  an 
excess  of  sodium  nitrite  ;  it  forms  glistening,  ruby -red  crystals.  When 
heated,  it  decomposes  explosively.  It  does  not  give  the  Liebermann 
reaction  for  nitroso-phenols.  Its  acetyl  derivative  forms  yellow  crystals, 
m.  p.  195 — 197°,  decomposing.  Its  benzoyl  derivative  forms  yellow 
needles,  m.  p.  190 — 193°,  decomposing.  When  reduced  by  tin  and 
hydrochloric  acid,  it  forms  6-amino- 3  :  4 -dimethoxy phenol, 
NH2-C6H2(OMe)2-OH, 

m.  p.  152°,  and  yields  on  benzoylation,  6-benzoylamino-6  :  4- dimethoxy  - 
phenyl  benzoate,  NHBz,C6H2(OMe)2*OBz,  which  separates  from  glacial 
acetic  acid  in  leaflets,  m.  p.  209°,  decomposing.  A.  McK. 

Condensation  of  Benzil  -with.  Resorcinol.  II.  Derivatives 
of  m-Tetra-2  :  Q-dihydroxytritanol.  Hans  von  Liebig  [and,  in 
part,  H.  Hurt]  («/.  pr.  Chem.,  1906,  [ii],  74,  345 — 419.  Compare 
Abstr.,  1905,  i,  781). — The  condensation  of  benzil  with  resorcinol  by 
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fusion  with  potassium  hydroxide  or  carbonate  at  130  — 140°  leads  to 
the  formation  of  ten  substances.  When  boiled  with  glacial  acetic 
acid,  the  mixture  of  products  yields  a  red  dye,  2I-acetoxy-»i-tetra- 
2  ;  6-dihydroxytritanol-6I21.1 :  6nI2IV-diether-7n7Ill-anhydride, 

/X, _ /\ _ /\ _ /\ 

OAci^JI-O — i^X0H  0 — l^oa 

OH-CPh2  CPh.2 - 0 - CPh2  CPh2-OH 

7 

(The  word  “  tritan  ”  represents  the  triphenylmethane  nucleus, 
Ph3C*,  “ether”  denotes  the  phenyl  ether  linking  Ph*0*Ph,  and 
o,  m,  p  before  the  Greek  numerals,  tetra,  &c.,  indicate  that  a  direct 
union  takes  place  between  the  corresponding  number  of  phenyl  groups 
(in  the  above  case,  four)  in  the  o-,  m-,  or  ^-position.  “Anhydride” 
indicates  the  etheric  union  between  the  aliphatic  carbon  atoms,  and 
“  anhydro  ”  denotes  that  water  has  been  eliminated  between  the 
groups  numbered.) 

The  constitution  and  spacial  relations  of  this  and  its  derivatives  are 
discussed.  Those  in  which  the  second  and  third  benzene  nuclei  are  in 


close  proximity  as  the  2I7I-anhydropenta-acetyl  derivative  of  the 


triether,  q~ 


OOCH2’CPh2 


CPb2*OAc  CPh2*OAc  CPh2*OAc 


yellow,  whilst  the  7JI6U :  7in2m-dianhydrotetra-acetyl  derivative  of 


the  triether,  CO’O- 


CH2 - CPh2 


CPhg'OAc  CPh2*OAc  CPh2— CH2 


in  which  the  first  and  fourth  benzene  nuclei  are  in  proximity,  is  blue  ; 
the  red  dye  occupies  an  intermediate  position  in  the  series.  With 
the  exception  of  the  blue  dianhydrotetra-acetyl-triether,  all  the  coloured 
substances  of  this  group  are  quinones,  or  contain  an  ether  or  an 
anhydride  linking  between  the  second  and  third  benzene  nuclei,  whilst 
in  the  colourless  substances  these  are  joined  only  by  a  C~C  linking. 
All  the  coloured  substances  cannot  be  formulated  as  quinones,  and 
it  is  suggested  that  the  cause  of  colour  in  organic  compounds  may  be 
the  relative  arrangement  in  space  of  a  number  of  ethylene  linkings; 

Some  of  the  derivatives  of  m-tetra-2 : 6-dihydroxytritanol  form 
additive,  compounds  with  hydrogen  chloride  which  are  not  decomposed 
by  water,  and  according  to  Collie  and  Tickle’s  theory  (Trans.,  1899, 
75,  710)  must  be  salts  of  oxonium  bases.  A  number  of  objections  to  the 
oxonium  theory  are  raised,  and  it  is  urged  that  the  formation  of  the 
so-called  oxonium  salts  is  explained  better  by  assuming  an  opening  of 
the  ring  and  the  formation  of  a  chlorohydrin  or  other  derivative  of  a 

glycol,  CH2<ch;2>Ch2>0  +  HC1  ^  CH2<CH2-CH2*OH  (comPare 
Willstatter  and  Pummerer,  Abstr.,  1904,  i,  1043  ;  1905,  i,  457  ;  Diels 
and  Rosenmund,  Abstr.,  1906,  i,  673). 
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21  -  Acetoxy -m-tetra-2  :  §-dihydroxytritanol-fT2Y1 :  6m2IV-<ZieiAer-7II7111- 
anhydride,  C7sH54O10,  crystallises  from  alcohol,  acetone,  or  glacial  acetic 
acid  in  slender,  yellow  needles  or  rectangular  leaflets  from  alcohol  and 
aqueous  ammonia  on  evaporation  of  the  ammonia  in  brown,  rectangular 
rods,  m.  p.  288° ;  it  forms  yellow  solutions  having  a  lively  green  fluor¬ 
escence,  gives  with  concentrated  sulphuric  acid  a  violet,  with  acetic 
anhydride  and  concentrated  sulphuric  acid  a  deep  violet  coloration, 
becoming  red  on  addition  of  alcohol.  When  distilled  alone  or  with 
zinc  dust,  it  decomposes  very  readily  in  the  form  of  its  alkali  salts, 
forming  diphenylmethane ;  only  benzaldehyde,  benzoic  acid,  and 
resorcinol  can  be  isolated  from  the  product  obtained  on  fusion  with 
potassium  hydroxide  or  on  oxidation.  The  sodium, 
OY8H51Oi0l^a3,C2H6O, 

and  potassium,  C7sH51O10K3,C2H6O,  salts  are  described. 

When  boiled  with  zinc  dust  and  glacial  acetic  acid,  the  acetoxy- 
anhydride  is  reduced  to  m-tetra-2  :  6 -dihydroxytrilan - 6 1 2 1 1 :  6m2lv- 
,.  ,7  n  .C0H2(CHPh2)*OH  O.H2(CHPh2)(OHV  ...  .  . 

diether,  °<C(,H(CHPh2)(OH)— C?H(CHPh2j(OH)  >°’  whlch  Cryst&  ' 
lises  from  benzene  in  colourless  prisms  containing  C6Hc,  loses  C6H6  at 
150°,  m.  p.  215 — 216°,  and  forms  colourless  solutions  with  blue  fluor¬ 
escence. 

2ll1-Anhydro-2l-acetoxy-m.-tetra-2  :  6-dihydroxytritan-I-ol-II,  III,  IV- 
one-b12Il,6Ill2lv -diether  (brown  tritanone  ether), 

n  w  - <fO  C0H2O(CPh2) 

<V6H2\cPh2-CH2  |  >0, 

C6HO(CPh2) - C6HO(CPh2)/ 

formed  by  heating  the  acetoxy-anhydride  at  280 — 320°,  crystallises 
from  benzene  in  glistening,  dark  brown  leaflets,  m.  p.  273°,  dissolves  in 
chloroform,  forming  a  brown  solution  with  green  fluorescence,  forms 
brownish-violet  salts  with  mineral  acids,  and  when  boiled  with  acetic 
anhydride  and  sodium  acetate  is  converted  into  the  red  tritanone 
ether  and  its  acetyl  derivatives.  When  reduced  with  zinc  dust  and 
glacial  acetic  acid,  the  brown  tritanone  ether  yields  a  product, 

0 - CO  C6H50(CHPh2) 

0^o-ti2^cPh2-CH2  |  >0, 

Nj6H40(CHP\) - C6H40(CHPh2r 

which  crystallises  in  spherical  aggregates  of  silky  needles,  m.  p.  with 
decomposition  213—215°. 

m-Tetra-2  :  Q-dikydroxytritan-U,  III,  TV -ol-I- acetic  acid-6l2n  :  6n2in  : 


6  in2,v-trietker, 


OH 


— 0— 


— 0- 


— o- 


OH 


C02H-CH2 


CPh2  OH*CPh2  0H-CPh2  0H-CPh2 
is  obtained  by  boiling  the  residue  from  the  estimation  of  acetyl  groups 
in  the  anhydropenta-acetyl  derivative  of  the  triether  successively  with 
dilute  ammonia,  acetic  acid,  and  benzene,  and  crystallising  the  insoluble 
remainder  from  much  alcohol ;  it  crystallises  in  yellow  leaflets,  m.  p. 
above  300°.  On  evaporation  of  the  benzene  solution,  there  is  obtained 
a  varnish  and  a  few  colourless  crystals,  m.  p.  167 — 168°. 
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When  boiled  with  potassium  hydroxide  and  alcohol,  the  acetoxy- 
diether-anhydride  is  converted  into  (a)  m.-tetra-2  :  6 -dihydroxytritanol 
6X2U  :  6n2m  :  6UI2 -triether,  C76H5209,  which  crystallises  from  alcohol  or 
acetone  in  yellow  leaflets,  does  not  melt  at  300°,  and  forms  yellow 
solutions  with  brilliant  green  fluorescence,  and  (b)  m-tetra-2  :  6 -di- 
hydroxytritanol -6I211  :  6m2 1V -diether, 

C6H,(CPh2-OH)-OH  C„H2(CPh2-OH)(OH) 
<J<^'C6H(CPh2*OH)(OH) — C6H(CPh2’OH)(OH)  ^  ' 
which  forms  a  brown,  crystalline  mass,  m.p.  151°. 

m-Tetra -2  :  Q-dihydroxytritan-I,  YV-one-TL,  III-of-G‘211 :  Qul2iv-diether- 
71XV11- anhydride  ( red  tritanone  ether), 

n^96H2(0H)-CPb2-0-0Ph2-CtH2(0H) 

UN}.HO(<JPh,) - C0HO(CPh2KU’ 

is  formed  from  the  acetoxy-diether-anhydride  by  the  action  of  hydrogen 
chloride  in  boiling  alcoholic  solution,  by  boiling  with  glacial  acetic 
acid  and  a  small  amount  of  concentrated  sulphuric  acid,  by  heating 
with  concentrated  hydrochloric  acid  at  100 — 200°  under  pressure,  or 
by  shaking  with  acetic  anhydride  and  sulphuric  acid,  and  from  the 
diacetyl  derivative  of  the  diether  by  the  action  of  heat.  It  crystallises 
from  benzene  in  glistening,  scarlet,  hexagonal  leaflets,  from  chloroform 
in  slender,  red  needles,  m.  p.  274°,  has  a  green  fluorescence  in  chloro¬ 
form  solution,  dissolves  in  alcoholic  potassium  hydroxide  forming  a 
red  solution  with  green  fluorescence,  becoming  colourless,  and  deposit¬ 
ing  a  red  substance  on  addition  of  water,  and  forms  crystalline,  violet 
salts  with  mineral  acids.  On  reduction  it  yields  a  'product, 
C(iH2(0H)-CPh2-0-CPh2-Cf)H2(0Il) - >Q 

^C6H40(CHPh2) - C!6H40(CHPh2)  ’ 

which  crystallises  in  silky  needles,  m.  p.  210 — 211°,  forms  solutions 
with  blue  fluorescence,  and  is  converted  again  into  the  red  ether. 

When  heated  successively  with  ammonia  and  acetic  acid  and  re¬ 
crystallised  from  alcohol,  the  red  residue  obtained  on  estimation  of  the 
acetyl  groups  in  the  a-diacetyl  derivative  of  the  diether  anhydride 
yields  m-telra-2  :  6-dihydroxy tritan-l,  YV-one-Jl,  IlI-of-6I2n  :  6IJI2IV-rfi- 
pfhpr  o/C6H2(CPh2-0Hr0H  OH-C6H2(CPh2-OH). 

’  ^C6HO(CPh2) - C6HO(CPh2) - 

a  red  powder,  commences  to  sinter  at  160°,  m.  p.  200°,  swells  up 
above  200°,  dissolves  in  alcohol,  forming  a  dark  red  solution  decolor¬ 
ised  on  addition  of  aqueous  potassium  hydroxide,  and  gives  a  violet 
coloration  with  concentrated  sulphuric  or  hydrochloric  acid. 

When  heated  with  concentrated  sulphuric  acid  on  the  water-bath, 
the  acetoxy-diether-anhydride  yields  a  letrasulphonic  acid, 

G7sH5o010(S03H)4, 

which  crystallises  in  dark  red  leaflets,  m.  p.  above  330°,  is  soluble  in 
cold  water  or  alcohol,  forming  red  solutions  becoming  dark  red  with 
slight  green  fluorescence  on  addition  of  potassium  hydroxide,  and 
gives  a  dark  coloration  with  ferric  chloride. 

2ll'2lu-J)iacetoxy-m-tetra-2  :  6- dihydroxytritanol -6I211  :  6ni2 iy -diether, 


>0,  which  forms 


°< 


C6H2(CPh2*OH)*OH  OH*C6H2(CPh2-OH 


C6H(CPh2-OH)(OAc)- 


CliH(CPh2'OH)(OAc)>0,  prepared  t0 
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gether  with  the  tetra-acetyl  derivative  by  heating  the  acetoxy-diether- 
anhydride  with  acetic  anhydride  and  concentrated  sulphuric  acid  on 
the  water-bath,  and  crystallising  the  product  from  a  mixture  of 
ether  and  light  petroleum,  crystallises  from  ether  on  evaporation  in 
glistening  leaflets.  On  evaporation  of  the  ether-light  petroleum 
filtrate  and  treatment  of  the  residue  with  cold  benzene,  there  are 
obtained  the  tetra-acetyl  derivative  and  an  additive  compound  of  the 
diacetyl-diether  and  benzene,  C80H58O12,C6H6,  which  is  formed  also  by 
the  action  of  cold  benzene  on  the  diacetyl-diether  or  the  a-diacetyl- 
diether-anhydride ;  it  crystallises  in  slender,  white  needles,  sinters  at 
130°,  swells  up  at  140 — 143°,  and  resolidifies  and  melts  again  at 
205 — 206°;  when  boiled  with  benzene  it  is  converted  into  the  benzene 
additive  compound  of  /?-diacetyl-diether-anhydride.  The  additive 
compound,  C80H5gO12,C4H8O2,  formed  by  evaporating  the  solution  of 
the  diacetyl-diether  or  a-diacetyl-diether-anhydride  in  ethyl  acetate, 
crystallises  in  long,  rectangular  leaflets,  and  decomposes  at  140°,  losing 
ethyl  acetate  and  water,  and  after  resolidifying  has  m.  p.  205 — 206°. 

The  a-diacetyl  derivative  of  the  diether-T^^-anhydride, 

/\ _ /\ _ /\ _ /\ 

OH-I  l_0 _ i0Ac\l  l/0Acl o I  l-OH 

\/  0  \/  \/  v  ’ 

I  Ph2C-OH  OH-CPh2  | 

CPh2 - — - O - CPh2 

formed  by  boiling  the  diacetyl-diether  with  ether,  crystallises  in 
rhombic  leaflets,  m.  p.  150°,  and  again  at  205 — 206°,  and  is  converted 
by  boiling  acetone  and  benzene  into  the  corresponding  additive  com¬ 
pounds  of  the  /3-derivative. 

The  additive  compound  of  the  /?-diacetyl  derivative  and  benzene, 
crystallises  in  slender,  white  needles  or  long,  rectan¬ 
gular  plates,  loses  2C6H6  slowly  at  the  laboratory  temperature  but 
quickly  on  the  water- bath,  sinters  at  150°,  m.  p.  208 — 209°,  and  is 
converted  by  boiling  acetone  into  the  corresponding  acetone  compound, 
or  by  boiling  alcohol  partially  into  the  additive  compound  of  the 
y-diacetyl  derivative.  The  additive  compound  of  acetone  and  the 
/J-diacetyl-dietherranhydride,  C^H^Oj-pCgHgO,  crystallises  in  glisten¬ 
ing  rhombohedra,  loses  C3H60  on  the  water- bath,  in.  p.  208°,  and  on 
prolonged  heating  on  the  water-bath  yields  the  fi-diacetyl-diether- 
/\ _ ,/\ _ /\ _ /\ 

j  i  •}  OB.1  J  — O — i  J'OAc  OAc’l  J — O — l  JoH 

anhydride ,  \/  \//  \/  ,  m.  p. 

|  01I-CPh9  Ph2(J-OH  | 

CPh2 - - - O - CPh2 

208°,  which,  after  being  heated  above  its  melting  point  and  cooled, 
resolidifies  and  then  has  m.  p.  120 — 130°. 

The  ethyl  alcohol  derivative  of  the  y-diacetyl-diether-anhydride, 
OS0H54O10,C2H6O,  formed  by  shaking  the  diacetyl-diether  with 
alcohol  and  evaporating  the  solution,  or  by  boiling  any  of  the  diacetyl 
derivatives  with  ethyl  alcohol,  crystallises  in  slender  needles  or 
pointed,  rhombic  leaflets,  sinters  at  180°,  m.  p.  180 — 182°,  and  when 
heated  at  190 — 200°  for  some  minutes  yields  the  y -diacetyl-diether - 
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anhydride,  \/ 


OAc  OAc 


-L  'OH 

\/  ,  which 


Ph2C-OH 


OH*CPh0 


CPh2 - 0 - CPh2 

sinters  at  120°,  m.  p.  120 — 130°.  The  ethyl  acetate  derivative, 
C80H54Ol6,C4HgO2,  formed  by  the  action  of  boiling  ethyl  acetate  on 
the  -y-diacetyl  compound  or  its  alcohol  or  acetone  derivative,  separates 
in  glistening,  microscopic,  double  pyramids,  and  loses  C4Hg02  at 
190°,  m.  p.  190 — 191°.  The  acetone  derivative,  C80H56On,C3H6O, 
crystallises  in  white,  pointed,  rhombic  needles  or  leaflets,  m.  p. 
180 — 190°.  The  methyl  alcohol  derivative,  Cg0H54O10,CH4O,  formed  by 
boiling  the  compounds  of  the  a-  and  /3-diacetyl  series  with  methyl 
alcohol,  crystallises  in  hexagonal  leaflets,  m.  p.  210°. 

These  diacetyl  compounds  decompose  on  prolonged  heating,  forming 
the  red  tritanone  ether ;  they  form  solutions  having  a  slight  blue  fluor¬ 
escence,  and  dissolve  in  a  small  amount  of  glacial  acetic  acid  to  a  violet, 
in  much  acetic  acid  to  a  green  solution  which  gradually  becomes  red. 
Violet  oxonium  salts  are  formed  on  addition  of  concentrated  hydro¬ 
chloric  or  sulphuric  acid  to  the  solid  compounds  or  to  the  solutions  in 
glacial  acetic  acid  or  alcohol ;  the  diacetyl  compounds  behave  towards 
alkali  hydroxides  in  the  same  manner  as  the  red  tritanone  ether,  and 
are  hydrolysed  by  alcoholic  potassium  hydroxide.  The  constitutions  of 
the  diacetyl -compounds  and  of  their  additive  compounds  are  discussed. 

If  one  of  the  diacetyl  compounds  or  the  brown  or  red  tritanone 
ether  is  boiled  with  sodium  acetate  and  acetic  anhydride  and  poured 
into  water,  a  greyish-black  precipitate  is  formed,  which  on  extraction 
with  ether  yields  a  residue  of  the  red  tritanone  ether.  The  ethereal 
solution  contains  three  products :  (a)  7U6U  :  7m2 nl-dianhydro-tetra- 
acetyl-m-tetra-2  :  6-tritanol-II,  I ;  I,  IV  ;  IV,  III -triether  ( blue  tetra- 

.  _  /C«h(°  V°  \ — q  h(°  V°  K 

'  '  ■  ■  \CPh.,-CH0/  V6  VCPh„-CHoy\ 


acetyl  derivative),  (V  j°  \CPh2-CH2/  J6*  \CPh2-CH2/ V>,  crys- 
XU6H2(CPh2- O  Ac)' •  0-C„H2(CPh2- O  A  c)X 
tallises  on  pouring  the  ether  into  alcohol  as  a  bluish-black  powder, 
m.  p.  about  200°,  forms  blue  solutions,  is  precipitated  from  its  alcoholic 
solution  by  hydrochloric  acid  as  a  blue,  by  sulphuric  acid  as  a  brown 
powder,  gives  a  characteristic  milky-blue  coloration  with  alcoholic  am¬ 
monia,  andyieldsanolive-greensolution  when  boiled  with  alcoholic  potas¬ 
sium  hydroxide  ;  (b)  m-tetra-2  \Q-dihydroxytritan-I,  IV-o7-II,  Ill-acetic 
0  .C6H(CPh2-CH2-CO2H)(OH)-C0H(CPb2-CH2-CO2H)(OH) 

’  N36H2(CPh2-OH)(OH)  C6H2(CPh2-OH)(OH) - ^  ’ 

crystallises  on  evaporation  of  the  ethereal-alcoholic  filtrate  from  (a), 
is  washed  with  ether,  and  recrystallised  from  a  mixture  of  acetone  and 
alcohol ;  it  forms  slender,  white  needles,  m.  p.  222 — 224° ;  (c)  the 
8-diaccty  l -diether-anhydride , 


-o— rs 


l/0Acj — o — L  ;OH 


1  OH*CPh0 


Ph2OOH 
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Crystallises  from  the  ethereal  washings  of  the  preceding  substance 
on  evaporation  with  alcohol  in  red  needles,  m.  p.  with  decomposition 
180 — 190°,  and  on  prolonged  boiling  with  alcohol  forms  7n6n  :  7in2IU- 
dianhydro-m-tetra-2  :  Q  -  dihy  droxy  tritan  - 1, IV -ol- II, III -acetic  acid- 
7*7IV -anhydride,  C80H52O9,2C2HgO,  m.  p.  180 — 190°.  These  three 
acetyl  compounds  lose  acetic  acid  when  strongly  heated  but  do  not 
form  a  tritanone  ether. 

The  tetra-acetyl  derivative  of  the  diether,  Cg4Hfi2014,  formed  together 
with  the  diacetyl  derivative,  is  obtained  on  evaporation  of  its  benzene 
solution  as  a  varnish  or  on  addition  of  its  benzene  or  ethereal  solution 
to  light  petroleum  as  a  yellow,  amorphous  precipitate,  sinters  at  115°, 
and  on  further  heating  melts  slowly,  becomes  viscid,  and  melts  again 
at  190°  ;  when  heated  above  200°  it  loses  acetic  anhydride  and  forms 
the  brown  tritanone  ether.  2171-Anhydrotetra-acetyl-m-tetra-2  : 6- 
dihydroxytritanol- 6I211  :  QU12IV -diether,  C84H60O13,  crystallises  when  the 
ethereal  solution  of  the  preceding  substance  is  poured  into  alcohol  as 
a  yellowish-white,  sandy  powder,  when  heated  behaves  in  the  same 
manner  as  the  tetra-acetyl  derivative,  and  forms  brownish-violet 
oxonium  salts  of  the  brown  tritanone  ether  when  treated  with  con¬ 
centrated  hydrochloric  or  sulphuric  acid. 

When  boiled  with  sodium  acetate  and  acetic  anhydride,  the  acetoxy- 
diether-anhydride  yields  three  products :  (a)  the  217l-anhydropenta- 

acetyl  derivative  of  the  triether,  C86H60O13,  crystallises  from  a  mixture 
of  alcohol  and  chloroform  in  yellow  or  reddish-yellow,  quadratic 
leaflets,  m.  p.  247°,  loses  acetic  acid  when  strongly  heated,  forms  yellow 
solutions  with  green  fluorescence,  is  hydrolysed  slowly  by  boiling 
aqueous  potassium  hydroxide  forming  the  triether,  and  becomes 
brownish-violet  on  treatment  with  concentrated  sulphuric  acid  ; 
(6)  the  penta-acetyl  derivative  of  the  triether,  C86H62014,  is  obtained 
on  evaporation  of  the  ethereal  washings  from  the  anhydro-compound 
and  crystallisation  from  alcohol  as  a  brown  powder ;  (c)  the 

2171-anhydrohexa-acetyl  derivative  of  the  diether,  C88H64015,G2H60, 
separates  from  the  alcoholic  filtrate  from  the  preceding  substance  on 
concentration  at  the  laboratory  temperature,  sinters  and  swells  up 
slightly  at  115°,  decomposes  with  effervescence  above  160°,  loses 
acetic  anhydride  and  forms  the  brown  tritanone  ether  on  prolonged 
heating  at  high  temperatures,  and  gives  a  brownish- violet  coloration 
with  concentrated  hydrochloric  or  sulphuric  acid. 

Simultaneous  reduction  and  acetylation  of  the  acetoxy-diether- 
anhydride  by  boiling  with  sodium  acetate,  zinc  dust,  and  acetic 
anhydride  leads  to  the  formation  of  the  2I7I  :  2U7U  :  2m7lu-trianhydro- 
octa-acetyl  derivative  of  the  octahydrodiether,  C92H72015,  which  is 
obtained  in  two  modifications ;  one  of  these  is  insoluble  in  cold  ether 
and  separates  from  a  mixture  of  alcohol  and  benzene  in  colourless, 
spicular  crystals,  m.  p.  174°.  The  second  modification  is  soluble  in 
cold  ether  and  on  evaporation  of  its  ethereal-alcoholic  solution  separates 
as  a  white,  granular  mass,  m.  p.  104 — 105°,  or  after  heating  on  the 
water-bath,  120 — 125° ;  when  repeatedly  dissolved  in  ether  and 
evaporated  with  alcohol,  it  changes  gradually  into  the  first  modification. 
In  one  experiment,  a  product,  C92H7401(.,  forming  colourless  crystals, 
m.  p.  242°,  was  obtained.  When  distilled  in  a  vacuum,  the  colourless 
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isomerides  decompose,  forming  diphenylmethane,  acetic  and  benzoic 
acids,  and  a  substance  which  crystallises  from  alcohol,  m.  p.  about  135°, 
has  a  characteristic,  aromatic  odour,  and  dissolves  in  aqueous  potassium 
hydroxide,  forming  a  solution  with  blue  fluorescence. 

When  boiled  with  alcoholic  potassium  hydroxide,  all  the  acetyl 
derivatives  described,  with  the  exception  of  the  diacetyl  derivatives, 
dissolve,  forming  a  bluish-red  solution  which  has  a  green  fluorescence 
and  becomes  colourless  on  dilution  with  water. 

The  following  oxonium  salts  and  derivatives  are  described  : — Of  the 
diacetyl-diether-anhydride :  the  hydrochloride ,  C78H54O10,2HCl,H2O, 
crystallises  in  slender,  yellow  needles,  and  loses  hydrogen  chloride  at 
about  200°  ;  the  sulphate,  C7gH-4O10,2H2SO4,2H2O,  forms  microscopic, 
yellow  leaflets,  m.  p.  about  260°  •  the  phosphate  forms  a  yellow  powder  ; 
the  picrate  forms  yellow,  microscopic,  rhombic  leaflets,  m.  p.  135 — 140°  ; 
the  acetyl  chloride  derivative  forms  an  unstable,  yellow,  crystalline 
powder,  and  decomposes  on  the  water-bath  ;  the  methyl  sulphate  com¬ 
pound,  C78H54O10,SO4Me2,  forms  a  glistening,  brownish-yellow, 
crystalline  powder,  the  alcoholic  filtrate  from  which  deposits  the  methyl 
sulphate  compound  of  the  red  tritanone  ether  in  glistening,  violet 
needles. 

Derivatives  of  the  triether  :  the  hydrochloride,  C7fH5209,3HCl,  forms 
transparent,  brownish-yellow  needles  having  a  greenish-blue  lustre ; 
the  sulphate,  C76H5209,1|H2S04,  crystallises  in  glistening,  golden- 
yellow,  quadratic  leaflets  ;  the  phosphate  forms  brownish-yellow,  granular 
crystals  ;  the  acetyl  chloride  derivative,  C76H5209,C2H30C1,  forms  a 
delicate,  yellow,  crystalline  powder. 

The  anhydropenta-acetyl  derivative  of  the  triether  forms  a  hydro¬ 
chloride,  C86H60O13,3HCl,  crystallising  in  yellow  needles  or  brown, 
rhombic  leaflets,  and  a  sulphate,  C86H0OO13,2^H2SO4,  crystallising  in 
brownish-yellow,  rectangular  rods. 

The  brown  tritanone  ether  forms  a  hydrochloride,  C78H4g07,2HCl, 
and  a  brownish-violet  sulphate,  C78H4g07,H2S04,  or  in  another  pre¬ 
paration,  C78H4807,2H2S04. 

The  following  are  derivatives  of  the  red  tritanone  ether  :  the  hydro¬ 
chloride,  C76H4807,2HC1,  sulphate,  C76H4S07,H2S04,  phosphate, 

C76H4807,^HgPO4, 

and  methyl  sulphate  derivative,  C76H48<J7,S04Me2,  crystallises  in  violet 
to  violet-blue  needles  ;  the  acetyl  chloride  derivative, 
C76H4807,2C2Hs0C1, 

separates  from  alcohol  as  a  bluish-black,  granular  powder. 

The  oxonium  salts  are  decomposed  by  cold  alcoholic  potassium 
hydroxide  or  by  boiling  water ;  the  acetyl  chloride  and  methyl 
sulphate  derivatives  are  attacked  by  cold  water.  G.  Y. 

Fission  by  Means  of  Hydrogen  Chloride.  Felix  Herrmann 
(Ber.,  1906,  39,  3812 — 3816.  Compare  Abstr.,  1905,  i,  733). — It  has 
been  shown  previously  that  the  oxidation  which  takes  place  during  the 
formation  of  complex  organic  auric  compounds  such  as  aurodibenzyl- 
sulphine  chloride  and  auric  dibenzyl  sulphide  dichloride  and  leads 
to  the  formation  of  dibenzylsulphine  oxide  is  a  reversible  reaction. 
Similarly",  the  action  of  hydrogen  chloride  on  aurodibenzylsulphine 
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chloride  and  diphenylsulphine  oxide  in  chloroform  solution  leads  to 
the  formation  of  the  sparingly  soluble  auric  compound,  S(C7H7)2AuCl2, 
and  diphenyl  sulphide.  Other  readily  oxidisabie  substances  are  not 
oxidised  in  this  manner. 

The  action  of  hydrogen  chloride  on  3  mols.  of  dibenzylsulphine  oxide 
in  chloroform  solution  in  the  absence  of  the  gold  compound,  leads  to  the 
formation  of  2  mols.  of  benzaldehyde  and  1  mol.  each  of  dibenzyl  di¬ 
sulphide,  dibenzyl  sulphide,  and  water.  If  the  action  of  the  hydrogen 
chloride  is  prolonged,  absorption  takes  place,  the  temperature  rises  to 
40°,  and  after  some  time  the  contents  of  the  flask  boil  suddenly  with 
escaping  hydrogen  chloride  and  become  turbid  in  consequence  of  the 
formation  of  water.  The  products  of  the  reaction  are  then  benzalde¬ 
hyde,  dibenzyl  disulphide,  water,  and  small  amounts  of  benzyl  chloride. 
The  intermediate  labile  additive  product  of  dibenzylsulphine  oxide  and 
hydrogen  chloride,  isolated  by  cooling  the  reacting  mixture  with  ice, 
crystallises  in  white  needles  and  in  the  absence  of  moisture  remains 
unchanged  for  long  periods.  G.  Y. 

Transformation  of  Cinnamyl  Alcohol  into  Phenylpropylene 
(Allylbenzene)  and  Phenylpropyl  Alcohol  by  Metal  am¬ 
moniums.  E.  Chablay  ( Compt .  rend.,  1906,  143,  829 — 831.  Com¬ 
pare  Abstr.,  1905,  i,  503). — Cinnamyl  alcohol  is  reduced  by  sodium 
ammonium  at  -  80°  to  form  a  small  quantity  of  phenylpropylene 
(allylbenzene),  b.  p.  165 — 170°,  yielding  a  dibromo-derivative,  m.  p.  67° 
(Fittig  gives  66-5°,  Abstr.,  1874,  894,  and  Senfter  and  Tafel  give 
65 — 66°,  Abstr.,  1894,  i,  580),  but  the  chief  product  of  the  reduction 
is  y-phenylpropyl  alcohol  (compare  Fittig,  Abstr.,  1873,  899  ;  and 
Riigheimer,  Abstr.,  1874,  894),  which  forms  a  viscous,  colourless, 
fragrant  liquid,  b.  p.  236 — 237°/’750  mm.,  D18  1’007  (Riigheimer  gives 
1  *008),  does  not  solidify  in  solid  carbon  dioxide,  and  on  oxidation 
forms  phenylpropionic  acid,  m.  p.  47,5°.  M.  A.  W. 

Benzoyl  Nitrate.  Francis  E.  Francis  ( Ber .,  1906,  30, 

3798 — 3804). — This  is  an  amplification  of  work  previously  described 
(Trans.,  1906,  89,  1).  As  prepared,  benzoyl  nitrate  always  contains 
15 — 20  %  of  benzoic  anhydride,  and  has  Dg  1*3. 

Butyryl  nitrate  is  a  light  yellow  liquid  which  detonates  w  hen  heated. 

Benzoyl  nitrate  reacts  readily  with  thiophen,  w-xylene,  mesitylene, 
anisole,  phenetole,  or  veratrole,  forming  o-nitro-derivatives  ;  in  some 
cases  dilution  with  carbon  tetrachloride  is  necessary.  The  reaction 
takes  place  less  easily  with  bromobenzene,  benzoyl  chloride,  or  benzoyl 
cyanide,  only  traces  of  the  jo-nitro-derivatives  being  obtained.  With 
a-  and  /J-naphthol,  2  :  4-dinitro-a-naphthol  and  1  :  6-dinitro-/?-naphthol 
respectively  are  formed  ;  better  yields  are  obtained  with  a-naphthol 
ethyl  ether,  which  yields  the  4-nitro-  with  only  traces  of  the  1  : 2- 
dinitro-derivative,  and  /3-naphthol  methyl  and  ethyl  ethers  which  yield 
the  corresponding  1-nitro-derivatives. 

Benzaldehyde,  anisaldehyde,  salicylaldehyde,  and  o-m  ethoxy  benzalde¬ 
hyde  are  oxidised  by  benzoyl  nitrate,  forming  the  corresponding  acids  ; 
only  with  anisaldehyde  and  salicylaldehyde  are  traces  of  nitro-deriv- 
atives  obtained.  Mandelonitrile  is  readily  converted  into  the  nitro- 
derivative,  N02*CPh(OH)*CN,  m.  p.  77 — 78°,  and  is  decomposed  by 
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water  or  alkali  hydroxides,  forming  benzoic,  nitrous,  and  hydrocyanic 
acids. 

3-Nitrovanillin,  5-nitrocoumarin,  and  a  dinitro-/?-naphtholaldehyde, 
m.  p.  194 — 195°,  are  formed  quantitatively  by  the  action  of  benzoyl 
nitrate  on  vanillin,  coumarin,  and  /3-naphtholaldebyde  respectively, 
whilst  piperonal  forms  only  small  amounts  of  6-nitropiperoual,  being 
simultaneously  oxidised. 

In  some  cases,  benzoyl  nitrate  acts  as  an  oxidising  agent ;  thiophenol 
is  oxidised  to  diphenyl  disulphide,  hvdrazobenzene  to  azobenzene. 

G.  Y. 

Reactions  of  Benzoyl  Nitrate  with  Amines.  Thomas  H. 
Butler  (Her.,  1906,  39,  3804 — 3807.  Compare  Francis,  Trans.,  1906, 
89,  1  ;  and  preceding  abstract). — Benzoyl  nitrate  reacts  with  primary 
aromatic  amines, ?n-chloroaniline,p-ehloroaniline,  m-nitroaniline,  p-anis- 
idine,  o-toluidine,  and  1:3:  4-xylidine,  to  form  the  substituted  anilides 
together  with  the  nitrate  of  the  base.  Phenylhydrazine  forms 
s-benzoylphenylhydrazine.  The  secondary  bases  of  the  fatty  series 
react  with  benzoyl  nitrate  in  the  same  manner,  forming  disubstituted 
benzamides. 

Benzoyldiamylamine  is  obtained  as  an  oil,  b.  p.  300 — 319°,  which  is 
hydrolysed  by  concentrated  hydrochloric  acid,  yielding  benzoic  acid  and 
diamylamine  hydrochloride. 

The  action  of  benzoyl  nitrate  on  diphenylamine  leads  to  the  forma¬ 
tion  of  only  a  small  amount  of  benzodiphenylamide,  or  on  ethylaniline  to 
impure  phenylethylnitroamine,  whilst  with  methyl-p-toluidine,  p-tolyl- 
methylnitroamine,  C7H7*NMe*N02,  is  formed  in  almost  quantitative 
yields.  When  treated  with  concentrated  sulphuric  and  glacial  acetic 
acids,  this  is  converted  into  3-nitro-4-methylaminotoluene. 

The  action  of  benzoyl  nitrate  on  acetanilide  in  carbon  tetrachloride 
solution  at  low  temperatures  leads  to  the  formation  of  a  small  amount 
of  a  white,  crystalline  substance  which  may  be  the  nitroamine, 
N02*NPhAc  ;  it  explodes  violently  if  rubbed  when  dry,  and  gradually 
changes  into  o-nitroacetanilide ;  this  is  formed  also  if  the  action  of 
benzoyl  nitrate  on  acetanilide  takes  place  at  a  slightly  higher  tempera¬ 
ture. 

o-Nitrophenacetin  is  obtained  without  formation  of  an  explosive 
intermediate  compound  when  phenacetin  is  treated  with  benzoyl 
nitrate  in  carbon  tetrachloride  solution.  G,  Y. 

Action  of  Ammonium  Sulphide  on  aa-Dichloroamides  and 
on  a-Ketoamides.  Celso  Ulpiani  and  G.  Chieffi  ( Atti  R.  Accad. 
Lined,  1906,  [v],  15,  ii,  511 — 516.  Compare  Ulpiani  and  Ciancarelli, 
Abstr.,  1904,  i,  162). — Although  hydrogen  sulphide  acts  on  a-keto- 
amides  giving  trithiodiamides  ( loc .  cit.),  it  does  not  react  with  the  simi¬ 
larly  constituted  aa-dichloroamides,  probably  on  account  of  the  hydrogen 
chloride  formed.  With  ammonium  sulphide,  however,  aa-dichloro¬ 
amides  give  pentathiotetramides,  S(S,CHR*CO*NH2)4.  This  reaction 
takes  place  in  two  stages,  the  action  of  hydrogen  sulphide  on  the 
aa-dichloroamide  forming  trithiodiamide,  which  is  converted  into 
pentathiotetramide  by  ammonia 
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Pentathiotetrapfienylacetamide,  S(S*CHPh*CONH2)4,  prepared  by  the 
interaction  of  ammonium  sulphide  and  aa-dichlorophenylacetamide  or 
of  ammonia  and  trithiodiphenylacetamide  or  of  ammonium  sulphide 
and  benzoylformamide,  crystallises  with  2H20  in  microscopic,  rect¬ 
angular  plates,  m.  p.  235°. 

Pentathiotetracetamide,  S(S,CH2*CO*NH2)4,  obtained  by  the  action  of 
ammonium  sulphide  on  dichloroacetamide,  separates  from  water  in 
crystals,  m.  p.  146 — 148°. 

Pentathiotetrapropionamide,  S(S*CH2,CH2,CO*NH2)4,  prepared  from 
ammonium  sulphide  and  aa-dichloropropionamide,  crystallises  from 
alcohol  or  water  in  rectangular  plates,  m.  p.  187 — 188°. 

When  heated  with  a  solution  of  potassium  hydroxide  (6  mols.), 
(1)  pentathiotetraphenylacetamide  yields  a  substance , 

C16H1404S2,2H20, 

m.  p.  215°,  forming  microscopic,  elongated,  rectangular  crystals;  (2) 
pentathiotetraglycollamide,  a  substance  which,  on  oxidation  with  ferric 
chloride,  gives  dithioglycollic  acid  ;  and  (3)  pentathiotetrapropionamide, 
which,  with  ferric  chloride,  yields  dithiolactic  acid.  T.  H.  P. 

Velocity  of  the  Addition  of  Bromine  to  Cinnamic  Acid. 
Walter  Herz  and  Bruno  Mylius  (Per,,  1906,  39,  3816 — 3820). — 
The  authors  propose  to  study  the  velocity  of  the  addition  of  halogens 
to  ethylene  linkings,  with  special  reference  to  the  influence  of  various 
solvents  and  of  catalysts,  and  finally  to  investigate  from  a  chemical 
physical  standpoint  the  usual  “addition  of  iodine”  method  of  esti¬ 
mating  fats. 

The  results  of  two  series  of  experiments  in  which  cinnamic  acid  was 
heated  with  pure  bromine  in  chloroform  solution  at  25°,  in  the  second 
series  with  addition  of  bromoform,  when  calculated  for  a  bimolecular 
reaction  gave  satisfactorily  steady  constants.  Iodine,  if  present,  acts 
as  a  catalytic  agent  as  the  constant  is  greatly  increased,  being  about 
ten  times  as  large  with  00102  gram  of  iodine  for  2 ‘0235  millimols.  of 
cinnamic  acid.  In  this  case  the  constant  decreases  markedly  with  the 
time,  in  consequence  probably  of  the  formation  of  di-iododihydro- 
cinnamic  acid  taking  place  in  presence  of  bromine.  This  decrease  of  the 
constant  becomes  more  marked  in  experiments  with  large  proportional 
quantities  of  iodine.  With  impure  bromine,  the  value  of  the  velocity 
constant  is  less  steady,  pointing  to  by-reactions,  and  is  three  to  four 
times  as  large ;  the  increase  in  the  value  of  the  constant  is  still 
greater,  as  are  also  its  variations,  when  “  technical  ”  bromine  is 
employed.  In  all  these_experiments  the  first  value  for  the  velocity  is 
unsatisfactory. 

With  carbon  tetrachloride  as  solvent,  a  constant  of  higher  value  but 
less  steadiness  is  obtained.  G.  Y. 

Unsaturated  Compounds.  III.  Addition  of  Free  Hydroxyl- 
amine  to  Homologues  of  Cinnamic  Acid.  Constitution  of 
and  Derivatives  of  ^-Hydroxy lamino-yS-p-tolylpropionic  Acid. 
Theodor  Posner  and  H.  Oppermann  ( Ber .,  1906,  39,  3705 — 3713. 
Compare  Abstr.,  1904,  i,  160;  Abstr.,  1906,  i,  955). — ( 3-Hydroxyl - 
amino- fi-p-tolylpropionic  acid ,  C6H4Me*CH(NH,0H)*CH2*C02H,  ob¬ 
tained  by  the  action  of  hydroxylamine  on  ^-methylcinnamic  acid, 
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crystallises  in  leaflets,  m.  p.  195°.  In  the  cold  it  reduces  both 
Fehling’s  solution  and  ammoniacal  silver  nitrate  ;  it  forms  a  diacetyl 
derivative ,  C6H4Me-0H(NAc-0Ac)-CH2-C02H,  m.  p.  194°.  When 
acted  on  by  ammoniacal  silver  nitrate  the  acid  forms  Z-p-tolylimoxazole- 


5-one,  C6H4Me-C< 


CHVCO 

A  i 

N — O 


,  which  separates  from  light  petroleum  in 


silky  needles,  m.  p.  133°.  It  is  readily  soluble  in  sodium  carbonate 
and  in  alkalis  and  is  reprecipitated  by  acids.  Its  constitution  is 
determined  by  its  behaviour  with  nitrous  acid  when  ^-isonilroso- 


3-p-tolylisooxazole-5-one,  C6H4 Me •  Ck^. 


C(:N-OH)*CO 


,  is  formed. 


ft  Ethoxylamino-ft-p-tolylp'opionic  acid, 

CcH4Me*CH(NH-0Et)-CH2-C02H, 

prepared  by  alkylating  /3-hydroxylamino-/3-p-tolylpropionic  acid  with 
ethyl  alcohol  and  hydrochloric  acid,  separates  from  light  petroleum  in 
colourless  needles,  m.  p.  87°.  The  alkyl  group  is  readily  eliminated  by 
the  addition  of  potassium  hydroxide.  The  acid  readily  reduces  Fehling’s 
solution  and  ammoniacal  silver  nitrate,  and  is  converted  by  the  latter 
into  the  p-tolyh'sooxazolone. 

ft-  M ethoxylamino-ft-p-tolylpropionic  acid, 

C6H4Me-CH(NH*0Me)-CH2-C02H, 
separates  from  light  petroleum  in  colourless  needles,  ra.  p.  92°. 
ft-Nitrosohydroxylamino-ft-p-tolylpropionic  acid, 

C((H4Me-CH[N(0H)-N0]-CH2*C02H, 
m.  p.  122°,  is  obtained  by  the  action  of  nitrous  acid  on  /I-hydroxyl- 
amino-/3-/>-toly]propionic  acid.  When  its  solution  in  benzene  is  heated, 
nitrous  fumes  are  evolved  and  2-hydroxy~3-\i-tolylisooxazolidone, 

ppr  _ 

C6H4Me-CH<N^H^V  ,  m.  p.  141°,  is  formed. 

ft-Nitrosomethoxylamino-ft-p-tolylpropionic  acid, 

C6H4Me-CH[N(0Me)-N0]-CH2*C02H, 
m.  p.  53°,  is  obtained  by  the  action  of  nitrous  acid  on  ^8-methoxylamino- 
tolylpropionic  acid.  It  readily  decomposes  with  the  formation  of 


2-methoxy-3-])-tolylisooxazolidone, 
melts  at  1 1 8°. 


C^Me-CH <^4°  which 


ft- A m ino-ft-ptolylpropionic  acid  ( ft-amino-p-methylhydrocinnamic  acid), 
C6H4Me,CH(NH2)-CH2*C02H,  obtained  by  the  prolonged  boiling  of  an 
alcoholic  solution  of  /I-hydroxylamino-y-jo-tolylpropionic  acid  with  free 
hydroxylamine,  crystallises  in  leaflets,  m.  p.  226°.  Its  copper  salt 
crystallises  with  4H20.  The  benzoyl  derivative  separates  from  alcohol 
in  leaflets,  m.  p.  210°. 

ft-G arbamido- ft-p-tolylpropionic  acid, 

C6H4Me  •  OH  (NH-  CO*NH2)  •  CH2-  C02H, 
m.  p.  210°,  is  converted  by  the  action  of  nitrous  acid  into  ft-hydroxy- 
ft-p-tolylpropionic  acid,  C6H4Me,0H(0H)*CH2*C02H,  m.  p.  185°,  which 
forms  a  barium  salt  containing  1H20.  A.  McK. 


Acylated  Allylamines.  Otto  Diels  and  Erich  Beccard  ( Ber .,  1906, 
39,  4125 — 4132.  Compare  Kay,  Abstr.,  1894,  i,  76). — Salicylallyl- 
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amide,  HO,CGH4,CO*NH‘CH2,CH'CII9,  formed  by  heating  salicylic 
acid  with  allylthiocarbimide  at  140°  for  twenty  hours,  crystallises 
from  light  petroleum  in  long  needles,  m.  p.  52°  (corr.).  The  aqueous 
solution,  which  has  acid  properties,  gives  with  ferric  chloride  a  violet 
coloration.  The  dibromide  crystallises  from  ethyl  acetate  in  slender 
white  needles,  m.  p.  187°  (corr.),  but  is  decomposed  by  hot  methyl  or 
ethyl  alcohol.  When  salicvlallylamide  is  heated  with  hydrochloric 
acid  at  100°  under  pressure,  the  hydrochloride  of  2-o -hydroxy phenyl- 

_ QJJ 

5-methyl -4  :  5-dihydro-oxazole,  HO*C6H4*C<f  _  i  T|_  ,  is  formed,  and 

O — CHMe 

is  precipitated  from  its  alcoholic  solution  by  ether  in  slender,  white 
needles,  m.  p.  161°  (corr.).  The  potassium  salt  crystallises  in  compact, 
white  needles,  and  the  platinichloride  in  fine,  yellow  leaflet  .  The  base 
is  a  yellow  oil  with  a  characteristic  faint  odour. 

Hippurallylamide ,  NHBz,CH2*CO*NH,CH2,CHICH2,  prepared  by 
heating  allylthiocarbimide  and  the  corresponding  acid  at  130°  for  six 
hours,  crystallises  from  acetone  in  aggregates  of  small,  white,  irregular 
plates,  m.  p.  IBS'S0  (corr.).  The  hydrobromide,  C12H1402N2,HBr, 
precipitated  either  by  mixing  acetic  acid  solutions  of  hydrogen  bromide 
and  amide,  or  by  passing  the  gas  through  a  chloroform  solution  of  the 
amide,  forms  white  crystals,  m.  p.  140°,  unstable  in  moht  air  and 
completely  decomposed  by  water  into  its  components.  Hippuro-fi-bromo- 
propylamide,  prepared  by  heating  the  amide  in  a  saturated  solution  of 
hydrogen  bromide  in  acetic  acid  under  pressure  at  60°,  crystallises  from 
ethyl  acetate  in  rectangular  plates,  m.  p.  128°  (corr.).  The  hippuro- 
dibromopropylamide,  m.  p.  121°  (corr.),  crystallises  from  acetone  in 
short,  compact  needles.  Hippurobromoallylamide, 

NHBz-CH2-CO-NH-CH2*CBr:CH2, 

m.  p.  167°  (corr.),  formed  by  heating  sodium  ethoxide  and  the 
dibromide  on  the  water-bath,  separates  from  alcohol  in  slender,  white 
plates.  The  benzoylglycylglycine  (m.  p.  206°)  first  described  by 
Curtius  (Abstr.,  1881,  1144)  is  obtained  in  good  yield  when  a  paste  of 
hippurobromoallylamide  in  water  is  treated  with  ozone  at  40 — 50° 
(compare  also  E.  Fhcher,  Abstr.,  1905,  i,  263).  W.  R. 


Carbon  Monoxide  Scission  from  Ethyl  a-Bromo-a-phenyl- 
acetoacetate.  Otto  Dimroth  and  Max  Eble  ( Ber .,  1906,  39, 
3928 — 3929.  Compare  Abstr.,  1903,  i,  631).— Just  as  ethyl  a-bromo- 
propionylphenylacetate,  when  distilled  with  steam,  is  converted  into 
meihylatropic  acid,  hydrogen  bromide,  and  carbon  monoxide,  ethyl 
a-bromo-a-phenylacetoacetate  undergoes  decomposition  into  ethyl  atro- 
pate,  hydrogen  bromide,  and  carbon  monoxide.  The  latter  action,  which 
does  not,  however,  take  place  with  the  same  ease  as  the  former,  is 
represented  by  the  equation 

CH3-C0-CBrPh-C02Et  -  CH2:CPhC02Et  +  CO  +  HBr. 

1  - Phenyltetronic  acid  is  contained  in  the  residue  from  the  distillation 
in  steam  ;  it  separates  from  dilute  alcohol  in  leaflets,  m.  p.  254°.  Its 
constitution  was  established  by  boiling  it  with  baryta  when  phenyl- 
acetic  acid  and  glycollic  acid  were  formed.  A.  McK. 
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Syntheses  by  Means  of  the  Carboxylic  Esters  of  Cyclic 
Ketones.  IV.  Synthesis  of  l-isoPropylcycJohexane-2-one  and 
of  m-Menthane-2-one  from  cycfoHexanone.  Arthur  Kotz  and 
A.  Michels  (Annalen,  19U6,  350,  204 — 216.  Compare  Abstr.,  1906,  i, 
667). — Instances  are  given  of  steric  hindrance  in  the  formation  of  the 
semicarbazones  of  cyclohexanones  and  of  their  carboxylic  esters. 

Ethyl  ciyc/ohexane-2-one-l-carboxylate  is  obtained  from  cyclohexanone, 
sodium  ethoxide,  and  ethyl  oxalate  (compare  Dieckmann,  Abstr.,  1901, 
i,  539). 


cyc\o  Hexane-2- one-l-oxalic  acid, 


CH2<^CH2-CH->CH‘C0'C02H’ 
obtained  from  the  initial  product  of  condensation  in  the  preceding 
reaction,  m.  p.  121°,  dissolves  in  water ;  the  ethyl  ester  has 
b.  p.  165°/ 1 7  mm. 

Ethyl  l-methylcyc\ohexane-2-one-l-carboxylate,  b.  p.  11 3°/ 11  mm.,  pre¬ 
pared  from  methyl  iodide  and  ethyl  sodiocyciohexane-2-one-l-carboxyl- 
ate,  forms  a  semicarbazone,  m.  p.  152°. 

Ethyl  1  -isopropylcyc\ohexane-2-one-l-carboxylate,  prepared  in  a  similar 
manner,  has  b.  p.  132°/15  mm.,  and  forms  a  semicarbazone,  m.  p.  151°. 

1-iso Propylcyc\ohexane-2-one,  obtained  from  the  preceding  ester  and 
methyl  alcoholic  potash,  is  a  colourless  liquid  with  the  odour  of 
menthone,  b.  p.  92°/15  mm. ;  it  forms  an  additive  compound  with 
sodium  hydrogen  sulphite  and  a  semicarbazone,  m.  p.  187°. 

Ethyl  1  -methylcyciohexane- 2- one- 1  :  Z-dicarboxylate,  b.  p.  160°/10  mm., 
prepared  from  sodium  ethoxide,  ethyl  oxalate,  and  ethyl  1-methylcyc/o- 
hexane-2-one-l-carboxylate,  forms  a  semicarbazone,  m.  p.  239°. 

Ethyl  3-isopropyl- 1  -methylcyc\ohexane-2-one-\  :  3 -dicarboxylate ,  ob¬ 
tained  from  the  sodium  derivative  of  the  preceding  compound  and  iso¬ 
propyl  iodide,  is  a  colourless  and  odourless  liquid,  b.  p.  165°/10  mm., 
does  not  form  a  semicarbazone,  and  by  boiling  methyl  alcoholic  potash 
is  converted  into  m-raenthane-2-one  (Abstr.,  1906,  i,  666).  C.  S. 


Syntheses  by  Means  of  the  Carboxylic  Esters  of  Cyclic 
Ketones.  V.  Synthesis  of  l-Methyl-3-isopropylcycZopentane- 
2-one  (Dihydrocamphophorone  or  Dihydropulegone)  from 
Ethyl  cycioPentane-2-one-l-carboxylate.  Arthur  Kotz  and 
Paul  Schuler  {Annalen,  1906,  350,  217 — 228). — Methyl  cyclo- 
pentane-2-one-l-carboxylate,  obtained  by  Dieckmann’s  method  (Abstr., 
1901,  i,  539),  is  converted  into  the  metallic  derivative  by  treatment 
with  potassium  and  sodium  in  xylene,  then  treated  with  100  0/o  excess 
of  isopropyl  iodide  and  heated  at  130 — 140°  for  thirty-five  hours, 

when  it  gives  a  55  °/Q  yield  of  methyl  \-isopropylcyc\opentane-2-one-\- 
nir _ nn 

carboxylate,  i  2  '>«CPr^*C02Me,  b.  p.  112°/11  mm.,  which  does 

not  give  a  coloration  with  ferric  chloride,  and  forms  a  semicarbazone, 
in.  p.  193 — 194°.  The  corresponding  ethyl  ester  has  b.  p.  119°/12  mm. 

Methyl  a-impropyladipate,  b.  p.  132 — 133°/15  mm.,  is  obtained  from 
the  preceding  methy  3  ester  and  sodium  methoxide ;  treatment  with 
sodium  leads  to  the  formation  of  methyl  Z-isopropylcyc\opentane-2-one- 
1  -carboxylate,  b.  p.  116 — 125°/ 11  mm.,  which  forms  a  semicarb- 
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azone,  m.  p.  134 — 135°.  The  corresponding  ethyl  ester  has  b.  p. 
128— 129°/12  mm. 

Ethyl  l-methyl-3-isopropylcyclopentane-2-one-\-carboxylate,  b.  p. 
130 — 135712  mm.,  obtained  from  the  metallic  derivatives  of  the  pre¬ 
ceding  ester  and  methyl  iodide,  does  not  give  a  blue  coloration  with 
ferric  chloride. 


By  treatment  with  barium  hydroxide,  ethyl  1-isopropylcycfopentane- 
2-one-l -car  boxy  late  yields  isopropylcyclopenlane-2-one, 

K>chp* 

b.  p.  175 — 176°,  which  forms  a  semicarbazone,  m.  p.  183 — 184°. 

1  -Methyl-3-isopropylcycfopentane-2-one  (dihydrocamphorphorone  or 
dihydropulegone)  (compare  Semmler,  Abstr.,  1902,  i,  385  ;  Wallach, 
Abstr.,  1903,  i,  567),  b.  p.  181 — 186°,  is  obtained  in  a  similar  manner 
to  the  preceding  ketone,  and  forms  a  semicarbazone ,  m.  p.  193 — 194*5°. 

C.  S. 


Syntheses  by  Means  of  the  Carboxylic  Esters  of  Cyclic 
Ketones.  VI.  Dicarboxylic  Esters  of  Cyclic  Monoketones. 
Arthur  Kotz  ( Annalen ,  1906,  350,  229 — 246). — [With  Albert 
Harzer.] — Ethyl  l-methylcyclohexane-S-one-i-dicarboxylate , 

CHMe<^2"C0^>c(c°gEt^ 

obtained  from  ethyl  chlorocarbonate  and  ethyl  sodio-l-methylcyc&>- 
hexane-3-one-4-car  boxy  late,  is  a  yellow  oil,  b.  p.  232717  mm.  and 
221711  mm.,  does  not  form  a  semicarbazone,  and  yields  with  phenyl- 
hydrazine,  Hesse’s  pyrazolone  derivative,  m.  p.  242°.  The  ester  is 
decomposed  by  concentrated  sodium  hydroxide  into  3-methylcycfo- 
hexane-l-one. 

[With  Paul  SchOler.] — Ethyl  cy  clopentane-2-one-l -acetate-1 -carb- 
CHn’CHn 


oxylate, 


CH-CO 


>C(C02Et)-CH2-C02Et,  b.  p.  162—163714  mm., 


obtained  from  ethyl  bromoacetate  and  ethyl  cyc/opentane- 2 -one- 1  -carb- 
oxylate,  does  not  give  a  blue  coloration  with  alcoholic  ferric  chloride, 
and  forms  a  semicarbazone,  m.  p.  148 — 149°.  The  corresponding 
methyl  ester,  b.  p.  153 — 154712  mm.  and  157 — 158/17  mm.,  forms  a 
semicarbazone,  m.  p.  180 — 181°.  The  methyl  ester  reacts  with  methyl- 
alcoholic  ammonia  to  form  the  amide,  C8H1203N2,  m.  p.  162 — 163°,  and 
with  phenylhydrazine  to  form  a  pyrazolone  derivative, 

JS= C*CH0 - CH0 


NPh< 


-147c 


CO  *C(CH2*C02Me) 


>ch2 


m.  p.  146 

cyc\oPentane-2-one- 1  -acetic  acid, 
50—51 


CH, 

1 


CH< 


CH2— CO 


>CH-CH2-C02H,  m.  p. 

is  prepared  by  hydrolysing  ethyl  cycZopentane-2-one-l-carb- 
oxylate-1  -acetate  with  hydrochloric  acid.  By  esterification  with 
alcohol  and  hydrogen  chloride  it  yields  the  ethyl  ester,  b.  p. 
129 — 130718  mm.,  which  has  the  odour  of  ethyl  acetate,  forms  a 
semicarbazone,  m.  p.  173 — 174°,  and  by  treatment  with  sodium  yields 
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ethyl  ay-dicyclopentane-2-one-acetoacetate, 

C5H70  •  CH2*  CO  •  C  H(C5H70)  •  C02Et, 
b.  p.  240 — 260°/20  mm. ;  this  forms  a  semicarbazone ,  m.  p.  191 — 192°. 

When  ethyl  c?/c£opentane-2-one-l-carboxylate- 1 -acetate  is  heated 
with  sodium  ethoxide,  it  is  converted  into  ethyl  pentane- a (3e- tricarb- 
oxylate,  C14H2406,  b.  p.  188 — 189°/ 18  mm.  ;  the  methyl  ester  has  b.  p 
180 — 181°/ 18  mm.  Hydrolysis  of  the  esters  by  hydrochloric  acid, 
followed  by  keeping  in  a  vacuum  over  sulphuric  acid,  yields  an 
anhydride ,  C8H10O5,  m.  p.  95°,  which  by  treatment  with  water  yields 
the  acid ,  C8H1206,  m.  p.  81 — 84°. 

[With  Arthur  Bieber.] — Ethyl  l-methylcyc\ohexane-3-one-4:-carb- 
oxylate-A-acetate,  b.  p.  194 — 195°/12  mm.,  is  obtained  from  ethyl  sodio-1- 
methylcycfohexane-3-one-4-carboxylate  and  ethyl  chloro-  or  bromo- 
acetate;  the  semicarbazone  has  m.  p.  126 — 127°. 

[With  Gustav  Kayser.] — Ethyl  \-methylcyc\ohexane-Z-one-k-acetate, 
b.  p.  145 — 155°/0  mm.,  is  obtained  by  hydrolysing  the  preceding  ester 
and  esterifying  the  resulting  acid,  and  forms  a  semicarbazone,  m.  p. 
116°. 

Ethyl  {3-methylhexane-ae£-tricarboxylate,  b.  p.  215 — 218°/0  mm., 
obtained  by  decomposing  ethyl  l-methylcyc/ohexane-3-one-4-acetate-4- 
earboxylate  with  sodium  ethoxide;  when  hydrolysed,  yields  the  acid, 
C10H16O6,  rn.  p.  120°.  C.  S. 

Esterification  of  Unsymmetrical  Di-  and  Poly-basic  Acids. 
XV.  Esterification  of  4-Nitrophthalic  Acid.  Rudolf  Weg- 
scheider  ( Monatsh .,  1906,  27,  777 — 779.  Compare  Wegscheider  and 
Kailan,  Abstr.,  1906.  ii,  340  ;  Goldschmidt  and  Sunde,  Abstr.,  1906, 
ii,  219). — In  view  of  the  uncertainty  attached  to  Goldschmidt’s 
measurements  of  the  velocity  of  esterification  previously  utilised 
(Wegscheider  and  Lipschitz,  Abstr.,  1901,  i,  32;  Wegscheider  and 
Bondi,  Abstr.,  1905,  i,  895)  in  the  discussion  of  the  esterification  of 
4-nitrophthalic  acid,  the  esterification  of  m-nitrobenzoic  acid  by  means 
of  hydrogen  chloride  and  alcohol  has  been  repeated  and  found  to  take 
place  more  slowly  than  that  of  p-nitrobenzoic  acid  under  similar 
conditions.  This  shows  that  the  formation  of  1-ethyl  hydrogen  4-nitro- 
phthalate,  by  partial  hydrolysis  of  ethyl  4-nitrophthalate,  and  not  that 
by  esterification  of  4-nitrophthalic  acid  with  hydrogen  chloride  and 
alcohol,  is  the  irregular  action.  G.  Y. 

Direct  Comparison  of  the  Diphenyladipic  Acids  with  the 
Truxillic  Acids.  Heinrich  Jessen  (Ber.,  1906,  39,  4089 — 4092). — 
As  the  two  jSy-diphenyladipic  acids  obtained  by  Henle  on  reduction 
of  methyl  cinnamate  (Abstr.,  1906,  i,  669)  closely  resemble  the 
truxillic  acids,  the  author  has  compared  some  derivatives  of  the  /Jy-di- 
phenyladipic  acid,  which  crystallises  with  C2H60,  m.  p.  276°  (270°, 
Henle,  loc.  cit.),  with  the  corresponding  derivative  of  a-truxillic  acid, 
m.  p.  274°,  and  found  them  not  to  be  identical. 

Methyl  /3y-diphenyladipate,  m.  p.  173 — 174°,  and  methyl  a-truxillate, 
m.  p.  173 — 174°,  give  distinctly  different  figures  on  analysis.  Ethyl 
fty~diphenyladipate,  C22H2604,  crystallises  in  glistening  prisms,  m.  p. 
114°;  ethyl  a-truxillate,  m.  p.  146°.  Calcium  fty-diphenyladipate 
G18Hi604Ca,  forms  a  delicate,  crystalline  precipitate ;  calcium  a-truxil- 
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late,  C18H1404Ca,H20,  crystallises  in  needles.  Barium  fty-diphenyl- 
adipate,  C18H10O4Ba,3H2O,  forms  short,  glistening  prisms;  barium 
a-truxillate,  C18H1404Ba,8£H20,  crystallises  in  large  prisms  which 
rapidly  effloresce. 

The  action  of  concentrated  nitric  acid  on  /Sy-diphenyladipic  acid 
leads  to  the  formation  of  two  dimtfro-derivatives,  C18H]608N2,  m.  p. 
318°  and  218°  respectively.  The  latter  dinitro-acid  forms  an  ethyl 
ester,  C22H2408N9,  which  crystallises  in  light  yellow  needles,  m.  p. 
169—172°.  G.  Y. 

Derivatives  of  Truxillic  Acid.  Heinrich  Jessen  (Ber.,  1906, 
39,  4086 — 4089). — Homans,  Stelzner,  and  Suckow’s  a-dinitro  a-truxillic 
acid  (Abstr.,  1891,  1495)  is  the  jop-dinitro-acid,  as  the  corresponding 
diamino-acid  yields  p-aminocinnamic  acid  when  distilled. 

Di-p-acetylamino- a-truxillic  acid,  C4H4(C6H4'NHAc)2(C02H)2,  pre¬ 
pared  by  boiling  the  diamino-acid  with  sodium  acetate  and  acetic 
anhydride,  crystallises  in  needles,  m.  p.  276°.  Ethyl  di-p-amino-a- 
truxillate,  C4H4(C6H4*NH2)2(C02Et)2,  formed  by  the  action  of  ethyl 
iodide  on  the  silver  salt,  crystallises  in  leaflets. 

Li-p-chloro-a-truxillic  acid,  C4H4(CeH4Cl)2(C02H)2,  prepared  from 
diazotised  di-p-amino-a-truxillic  acid  by  Sandmeyer’s  reaction,  is 
difficult  to  purify,  m.  p.  about  278 — 280°. 

Dinitrodi-p-hydroxy-a-truxillic  acid,  C4H4[C6H3(N02)'0H]2(C02H)2, 
obtained  by  treating  the  di-p-hydroxy-acid  with  concentrated  nitric 
acid,  dissolves  in  much  hot  alcohol  and  could  not  be  crystallised.  The 
ethyl  ester,  C22H22O10N2,  crystallises  in  glistening  needles,  m.  p.  294°. 

The  action  of  potassium  nitrate  on  di-p-nitro-a-truxiliic  acid  in  hot 
concentrated  sulphuric  acid  solution  leads  to  the  formation  of  tetranitro- 
a-truxillic  acid,  C4H4[CaH3(N02)2]2(C02H)2,  which  crystallises  in 
glistening,  yellow  prisms,  m.  p.  262°,  and  is  stable  towards  potassium 
permanganate.  The  ethyl  ester,  C22H20O12N4,  crystallises  from  alcohol 
in  glistening,  flat  prisms  or  from  acetone  in  aggregates  of  needles, 
m.  p.  146°.  Tetra-amino-a-truxillic  acid,  obtained  by  reduction  of  the 
tetranitro-acid  by  means  of  tin  and  hydrochloric  acid,  is  isolated  in 
the  form  of  its  hydrochloride,  ClgH20O4N4,2HCl ;  this  crystallises  in 
white,  glistening  needles.  The  hydrochloi'ide  of  ethyl  tetra-amino-a- 
truxillate,  C22H2804N4,2HC1,  prepared  by  reduction  of  the  tetranitro- 
ester,  crystallises  in  delicate  leaflets  and  is  almost  insoluble  in  all 
organic  solvents. 

The  oxidation  of  the  tetra- substitution  products  of  a-truxillic  acid 
leads  to  the  formation  of  derivatives  of  benzoic  acid  or  undefined 
resins,  and  not  of  tetramethylene  derivatives.  G.  Y. 

Hydramides.  Artur  Furth  ( Monatsh .,  1906,  27,  839—847. 
Compare  Fulda,  Abstr.,  1903,  i,  199  ;  Ofner,  Abstr.,  1904,  i,  818  ; 
Ott,  Abstr.,  1905,  i,  376). — The  formation  of  mixed  hydramides  by 
the  expulsion  of  two  of  the  aldehyde  groups  of  a  hydramide  by  another 
aldehyde  failed,  as  the  reaction  continues  to  the  complete  substitution 
of  the  one  aldehyde  by  the  other. 

Hydrobenzannde,  m.  p.  102°  (110°,  Laurent,  Annalen,  1837,  21, 
130). 
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Trimethyl-p-amarine  (Gattermann,  Abstr.,  1906,  i,  589)  crystallises 
with  JH20,  sinters  at  119 — 120°,  and,  although  a  meniscus  is  formed 
at  126 — 127°,  is  not  melted  completely  below  136°. 

Hydrotri-ji-nitrobenzamide,  021H1506N5,  prepared  by  the  action  of 
concentrated  aqueous  ammonia  on  p-nitro benzaldehyde,  is  flocculent, 
darkens  at  160 — 170°,  and  does  not  melt  on  further  heating. 

When  boiled  with  ra-niti*obenzaldehyde  in  ethereal  solution  in 
a  reflux  apparatus,  hydrobenzamide,  hydro-jo-toluamide  (Gattermann, 
loc.  cit.),  hydrosalicylamide,  or  hydroanisamide  yields  hydrotri-m  nitro- 
benzamide,  N2(CH*C6H4*N02)3,  m.  p.  160°  (Bertagnini,  Annalen, 
1851,  79,  272). 

Furfuraldehyde,  piperonal,  anisaldebyde,  and  salicylaldehyde  do  not 
react  in  this  manner  with  hydrobenzamide  or  hydro-p-toluamide, 

g.  y. 


Leuco-derivatives  of  Hydroxy-ketones.  Berthold  Konig 
and  Stanislaus  von  Kostanecki  ( Ber .,  1906,  39,  4027 — 4031). — When 
benzoresorcinol  (Abstr.,  1894,  i,  506)  is  methylated  with  1  gram-mol. 
of  methyl  sulphate,  it  yields  the  monomethyl  ether,  {2-hydroxy A-methoxy- 
benzophenone),  COPh*C6H3(OH)(OMe),  m.  p.  66° )  with  a  large  excess 
of  methyl  sulphate  it  yields  2  :  4 -dimethoxybenzophenone,  m.  p.  87 — 88°, 
which  may  also  be  prepared  from  benzoyl  chloride  and  resorcinol 
dimethyl  ether.  The  leuco-derivative  of  the  dimethoxy-compound 
is  an  oil. 

3  : 4-Dimethoxybenzophenone  (Brviggemann,  Abstr.,  1896,  i,  356), 
m.  p.  103 — 104°,  when  reduced  with  zinc  dust  and  alcoholic 
potash  yields  3  :  4 -dimethoxybenzhydrol,  OH*CHPh*C6H3(OMe)2,  which 
crystallises  from  dilute  alcohol  in  colourless  prisms,  m.  p.  99°. 

3:4:3':  4 ' -Telramethoxybenzhydrol,  Cl7H20O5,H2O,  m.  p.  95°, obtained 
by  reducing  the  corresponding  ketone  (this  vol.,  i,  75),  and  dissolves 
in  concentrated  sulphuric  acid  to  a  magenta-red  solution. 

2  :  5  :  3' :  4 '-Tetramethoxybenzophenone,  m.  p.  101 — 102°,  obtained 
from  quinol  dimethyl  ether  and  veratroyl  chloride  ;  the  corresponding 
&wco-compound  has  m.  p.  132 — 133°. 

2:4:3':  -Tetramethoxybenzophenone,  m.  p.  107°,  prepared  from 
veratroyl  chloride  and  resorcinol  dimethyl  ether  ;  its  £e«co-compound 
has  m.  p.  108°.  The  leuco-derivatives  are  readily  oxidised  to  the 
ketones  by  means  of  cold  chromic  acid  solution.  J.  J.  S. 

Action  of  Hydroxylamine  on  Ketones  of  the  Type, 
CHRICH-CH'.CH'CO'R.  Roberto  Ciusa  {Atti  R.  Accad.  Lincei, 
1906,  [v],  15,  ii,  455 — 459). — With  cinnamylideneacetophenone, 
hydroxylamine  gives  mainly  a  hydroxy lamineoxime  derivative,  whilst 
with  einnamylideneacetone  it  yields  only  the  ordinary  oxime  (compare 
Harries,  Abstr.,  1904,  i,  427  ;  1905,  i,  245). 

Hydroxylaminocinnamylideneacetophenoneoxime,  which,  according  to 
Thiele’s  law,  should  have  the  structure 

OH-NH-CHPh-CH:CH-CH2-CPh:N-OH, 
crystallises  from  alcohol  in  colourless  needles,  m.  p.  161°;  its  acetic  acid 
solution  gives  with  concentrated  nitric  acid  a  green  coloration  with  a 
blue  fluorescence.  On  reduction  with  sodium  and  amyl  alcohol  it 
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yields  a  product,  the  benzoyl  derivative  of. which,  C]7H19N2Bz,  crystal¬ 
lises  from  alcohol  in  minute  needles,  m.  p.  226°.  T.  H.  P. 

Synthesis  of  Euxanthone.  Fritz  Ullmann  and  Leon  Panchaud 
(Anncden,  1906,  350,  108 — 117.  Compare  Gracbe,  Abstr.,  1889,  886; 
von  Kostanecki,  Abstr.,  1892,  504). — 2  : 6-Dinitrotoluene  is  con¬ 
verted  by  a  series  of  reactions  into  2-chloro-Q-methoxybenzoic  acid, 
which  forms  white  needles,  m.  p.  141°,  and  by  heating  with  sodium 
phenoxide  and  copper  at  180 — 190°  yields  2-phenoxy-6-methoxybenzoic 
acid,  which  without  being  isolated  is  converted  by  warm  concentrated 
sulphuric  acid  into  \-methoxyxanthone,  m.  p.  138°,  which  forms  a  blue, 
fluorescent  solution  in  alcohol.  1-Hydroxyxanthone,  m.  p.  147°,  and 
obtained  from  the  methyl  ether  and  aluminium  chloride  in  toluene,  is 
identical  with  Michael’s  salicylresorcinol  ether  (Abstr.,  1884,  310). 

Euxanthone  dimethyl  ether,  m.  p.  149 '5°,  obtained  in  a  similar 
manner  from  chloromethoxybenzoic  acid  and  sodium  jo-methoxyphen- 
oxide,  is  identical  with  Graebe  and  Aders’  ether  obtained  from  natural 
euxanthone  (Abstr.,  1902,  i,  42),  and  is  converted  by  aluminium 
chloride  in  benzene  or  toluene  into  a  substance  having  m.  p.  240°  and 
identical  with  euxanthone  from  natural  sources.  C.  S. 

Condensation  of  o-  and  ^-Nitrobenzoyl  Chloride  and  Acetyl- 
acetone.  H.  Mech  (Conipt,  rend.,  1906,  143,  751 — 753). — Di- p- 
nitrobenzylacetylacetone,  C(C0Me)2(CH2,CfiH4,N02)2,  obtained  by  the 
action  of  sodioacetvlacetone  and  p-nitrobenzyl  chloride  in  absolute 
alcoholic  solution,  is  a  crystalline  powder,  m.  p.  229°.  From  the 
mother  liquor  of  the  preceding  preparation,  8-p-nitrophenyl-fi-bulanone, 
N02,C6H4‘CH2*CH2*C0Me,  can  be  isolated  ;  it  forms  long,  colourless, 
thin  needles,  m.  p.  40 — 41°,  and  is  probably  formed  by  the  hydrolysis 
of  a  monosubstituted  derivative  of  acetylacetone, 
N02-C6H4-CH2-CH(C0Me)2  +  NaOH  =  MeC02Na  + 

N02-C6H4-CH2-CH2*C0Me  ; 
the  oxime,  N02*C6H4*CH2,CH2,CMelN0H,  crystallises  in  needles,  m.  p. 
120°,  reduces  Fehling’s  solution  and  again  yields  the  ketone  when 
dissolved  in  hydrochloric  acid. 

Di-o-nitrobenzylacetylacetone,  prepared  similarly  to  the  para-com¬ 
pound,  forms  prismatic  crystals,  m.  p.  123°.  M.  A.  W. 

Oxidations  with  Silver  Peroxide.  III.  Oxidation  of  p- 
Benzoquinone.  R.  Kempf  ( Ber .,  1906,  39,  3715 — 3727.  Compare 
Abstr.,  1906,  ii,  24,  25). — When  p-benzoquinone  is  oxidised  by  silver 
peroxide,  maleic  acid  and  carbon  dioxide  are  the  main  products,  whilst 
formic  acid  and  carbon  monoxide  are  formed  in  smaller  amounts. 
When  maleic  acid  itself  was  oxidised,  carbon  dioxide  was  formed 
together  with  traces  of  formic  acid,  but  mesotartaric  acid  was  not 
detected. 

The  mechanism  of  the  oxidation  of  jo-benzoquinone  is  discussed.  The 
quantitative  methods,  by  which  the  proportions  of  the  various  oxida¬ 
tion  products  were  estimated,  are  described.  jo-Benzoquinone  and 
quinol  are  much  more  readily  oxidised  by  silver  peroxide  than  by  sodium 
or  ammonium  persulphate.  A.  McK. 
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Terpenes  and  Ethereal  Oils.  LXXXII.  Compounds,  Puri¬ 
fication,  and  Constitution  of  Terpinene.  Otto  Wallach 
(Annalen,  1906,  350,  141 — 179). — Terpinene  forms  crystalline  addi¬ 
tive  compounds  with  2  mol.  of  halogen  acid  which  exist  in  cis -  and 
tfroms-modifications  ;  the  former  has  the  lower  melting  point  and  has 
not  been  examined  further.  The  £r<ms-isomeride  is  best  obtained  from 
sabinene  or  the  terpineol  in  majorana  oil,  or  less  readily  from  the 
crude  terpinene  resulting  from  the  action  of  dilute  sulphuric  acid  on 
terpine  hydrate.  The  hydrochloride ,  C10H16,2HC1,  has  m.  p.  51 — 52°, 
the  hydrobromide ,  58 — 59°,  and  the  hydriodide,  76°.  These  constants 
are  very  near  those  of  the  corresponding  dipentene  derivatives  ;  the 
method  of  “  mixed  ”  melting  points  is  employed  to  ascertain  whether 
a  halogen  compound  belongs  to  the  terpinene  or  to  the  dipentene 
series.  To  the  former  is  ascribed  the  constitution 


CHMe2-CCl<^2.^2>CClMe. 

Chemically  pure  terpinene  is  obtained  from  the  hydrochloride  or  the 
hydrobromide  by  means  of  aniline,  b.  p.  179 — 181°,  D20  0‘846, 
nD  1-4789. 

Most  carefully  purified  dipentene  has  b.  p.  178 — 180°,  which  is  some¬ 
what  higher  than  that,  of  the  active  limonenes,  a  fact  which  requires 
further  investigation. 

When  terpinene  dihydrobromide  is  treated  at  0°  with  silver  acetate 
in  glacial  acetic  acid,  a-terpineol  and  cis-  and  frans-terpines,  m.  p.  117° 
and  156 — 157°  respectively,  are  obtained;  this  indicates  that  the  ter¬ 
pinene  compound  has  changed  completely  in  the  acetic  acid  solution 
into  dipentene  dihydrobromide. 

[With  Friedrich  Boedecker.] — The  following  hydrochlorides  were 
treated  with  excess  of  2  °/0  aqueous  potash  at  50 — 60°.  Active 
limoDene  hydrochloride  yields  active  a-terpineol.  imns-Dipentene  di¬ 
hydrochloride  yields  dipentene,  a-terpineol,  cis-  and  imns-terpines  ;  the 
method  is  very  convenient  for  the  preparation  of  the  last-mentioned 
substance.  cts-Dipentene  dihydrochloride  yields  the  same  products  as 
its  isomeride  with  the  exception  of  £rams-terpine. 

Terpinene  dihydrochloride,  after  fifteen  hours  the  temperature  being 
raised  to  100°,  yields  terpinene,  a-terpineol,  cis-  and  frarts-terpine,  and 
a  terpineol  and  a  terpine.  The  terpineol,  C10HlgO,  b.  p.  90°/ 11  mm.  and 
212 — 214°/760mm.,  D  0'9290,  nD  1'4803,  and  differs  from  other  ter- 
pineols  in  its  less  pleasant  odour  and  in  its  combination  with  hydrogen 
chloride  to  re-form  terpinene  dihydrochloride.  The  terpine,  C10H18(OH)2, 
is  more  soluble  than  the  isomerides,  separates  from  ethyl  acetate  and 
light  petroleum  in  glistening  leaflets,  m.  p.  136 '5 — 137'5°,  and  forms 
terpinene  dihydrobromide  with  hydrogen  bromide  in  glacial  acetic  acid. 

It  is  represented  by  the  formula  CHMe2‘C(OH)<CQ|j2.Q^2^C(OH)Me. 

With  halogen  acids,  terpineols  behave  as  follows;  a-terpineol  (A1  - 
menthene-8-ol),  whether  active  or  inactive,  yields  the  dipenteie  deriv¬ 
ative  ;  /^-terpineol  (A8f9)  -menthene-l-ol)  yields  the  same  and  also  8 -chloro- 


menthane-l-ol,  CMe2GT  CH<^q^2.  Q^2^>CMe*OH,  which  crystallises 
in  needles,  m.  p.  74 — 75°,  and  is  converted  into  cis-terpine  by  2  % 
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aqueous  potash ;  y-terpineol  (A4(8)-menthene-l-ol)  yields  the  dihydro¬ 
chlorides  of  dipentene  and  of  terpinene  (compare  Baeyer,  Abstr.,  1894, 
i,  252).  To  separate  this  mixture,  it  is  shaken  at  50°  for  two  hours 
with  2 °/0  aqueous  potash,  whereby  the  dipentene  dihydrochloride  is  con¬ 
verted  into  dipentene  and  a-terpineol. 

Sabinene  is  converted  into  imns-terpinene  dihydrohalide  by  halogen 
acids  in  glacial  acetic  acid  (contrast  Kondakoff  and  Skworzoff,  Abstr., 
1904,  i,  438)  and  into  terpinene  by  boiling  dilute  sulphuric  acid. 
a-Thujene  is  also  converted  into  the  dihalide  compounds  of  terpinene  by 
halogen  acids  (contrast  Kondakoff  and  Skworzoff  ( loo .  cit. ) ;  Tschugaeff, 
1904,  i,  515). 

Cardamom  and  majorana  oils  each  contain  the  terpineol  of  the  ter¬ 
pinene  series,  which  by  oxidation  by  l°/0  solution  of  potassium  perman¬ 
ganate  yields  a  glycerol,  C10Hl7(OH)3,m.p.  114 — 116°, [a]f  +21—24°, 
containing  water  of  crystallisation  which  is  lost  at  130°,  the  residue 
subliming  in  crystals  and  having  m.  p.  129°,  and  is  not  oxidised  by 
chromic  acid  to  a  keto-lactone. 

When  terpinene  nitrosite  is  treated  with  an  equivalent  quantity  of 
sodium  methoxide  or  ethoxide,  or  alcoholic  or  aqueous  potash,  the 
alkali  nitrite  is  formed  together  with  a  substance ,  C20H31O4N3,  which 
separates  from  acetone  and  water  in  needles,  is  insoluble  in  acids  or 
alkalis,  has  m.  p.  163 — 164°,  and  forms  a  benzoyl  derivative, 
C20Hs0O4N8(COPh), 

m.  p.  127°  (compare  Semmler,  Abstr.,  1901,  i,  330). 

The  paper  concludes  with  a  brief  discussion  on  the  constitution  of 
terpinene.  C.  S. 

Essential  Oils.  Heinrich  Haensel  ( Chem .  Centr.,  1906,  ii, 
1495 — 1496;  from  Geschdftsber.,  April — Sept.  1906.  Compare  Abstr., 
1906,  i,  524). — The  leaves  and  flowers  of  the  alpine  rose  yield  0'123°/o 
of  a  yellow  oil  with  a  pungent,  aromatic  odour  ;  it  has  D1®  0  8620  and 
ap  5  -  4-33°  ;  the  woody  stems  of  the  plant  give  0‘0097°/o  of  the  same 
oil.  The  terpene,  described  by  Wolpian  as  hydrocuminene,  which 
occurs  together  with  cymene  in  cumin  oil,  has  D  >0'880,  and 
does  not  yield  a  crystalline  nitrosochloride,  hydrochloride,  or  hydro¬ 
bromide.  The  fruit  of  a  apecies  of  Ileracleum  known  as  “  semence  de 
panais  ”  yields  1’7%  of  a  greenish -yellow  oil  of  an  unpleasant  odour 
having  D20  0’8508,  ap  '’-0'l9o,  acid  number  1*3,  and  saponification 
number  228' 1 ;  the  chief  alcoholic  constituent  of  this  oil  is  octyl 
alcohol.  Laserpitium  oil,  obtained  in  l’87°/0,  yield  from  the  fruits  of 
a  plant  belonging  to  that  genus,  is  a  dark  green  oil  with  an  odour 
resembling  that  of  aniseed  and  caraway,  it  has  D20  0’9538,  acid 
number  3*2,  saponification  number  before  acetylation  15  5,  and  28'5 
after;  it  contains  limonene,  eugenol  or  dihydroeugenol  methyl  ether, 
and  a  paraffin,  m.  p.  57 — 58°.  Oil  of  rue  on  saponification  with  alkali 
yields  formic  and  butyric  acids.  Sandal  oil,  obtained  from  African 
sandal  wood,  is  a  brown  oil  of  D20  0-9589,  [aD]  -40  6°,  acid  number  1  *7, 
saponification  number  17 '9,  or  after  acetylation  88'3  ;  it  contains  a 
sesquiterpene  of  b.  p.  260 — 261,5°,  D20  0’9238,  -39‘62°,  which  does 

not  give  a  solid  hydrochloride.  The  oil,  after  saponification  and  drying, 
condenses  with  phenylcarbimide,  forming  diphenylcarbamide,  but  does 
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not  react  in  benzene  solution  with  phthalic  anhydride.  The  leaves  of 
Cyclopia  genistoides  on  distillation  give  0T01%  of  a  light  brown, 
strongly  smelling  oil  having  D15  0*8737  and  aD  +  0*36°  (in  10°/o  solution 
in  benzene) ;  at  ordinary  temperatures,  it  contains  crystals  of  a  paraffin, 
heptacosane,  m.  p.  53 — 54°.  P.  H. 

Essential  Oils.  Schimmel  &  Co.  ( Chem .  Centr.,  1906,  ii, 
1496 — 1498;  from  Geschciftsber .,  Oct.  1906.  Compare  Abstr.,  1906,  i, 
524). — The  dried  umbel  of  the  bear’s  wort  from  which  the  fruits  have 
been  removed  yields  0  08%  of  a  brownish-yellow  oil  having  an  odour 
distinct  from  that  of  the  fruits;  it  has  D16  0*9273,  aI)-0°48',  acid 
number  16 ‘2,  ester  number  I48  6  before  acetylation  and  1 95 *9  after. 
The  fruits  yield  0*9  to  1*21%  of  an  oil  having  D16  0*8744 — 0*8798, 

au  +  0°38' - 1 1°6',  acid  number  15*9 — 7‘3,  ester  number  215*4 — 242*4 

or  285*3 — 276*3  after  acetylation.  The  dried  ripe  fruits  of 
Heracleum  giganteum  give  3*6%  of  a  colourless  oil  with  a  peculiar 
odour  resembling  that  of  the  oil  from  ordinary  bear’s  wort ;  it 
has  D15  0*8722,  aD+  1°14',  acid  number  1*6,  ester  number  288*3  or  314*2 
after  acetylation.  Basilicum  oil  distilled  in  Germany  had  D16  0  9038, 
au-9°l5',  ri2£  1*48132,  acid  number  21,  ester  number  11*6;  on  dis¬ 
solving  in  80%  alcohol  it  deposited  small  crystals  of  paraffin.  A 
sample  of  oil  of  Calamintha  Nepeta,  having  D15  0*9271,  aD  +  6°49',  ester 
number  13,  contained  both  pulegone  and  methone,  from  which  it  appears 
probable  that  the  ketone,  calaminthone,  described  by  Genvresse  and 
Chablay,  is  not  a  simple  substance.  The  oil  from  the  blossoms  of 
Chavipaca  has  D1B  0*8861,  aD  — 11°10',  acid  number  10,  ester  number 
21*6,  or  150*1  after  acetylation;  it  has  a  faint  blue  fluorescence  in 
alcoholic  solution,  and  therefore  appears  to  contain  methyl  anthranilate 
as  well  as  linalool.  Oil  of  Seville  oranges  should  have  the  following 
physical  properties:  D15  0*854 — 0*857,  a®  +  90 — -  +  93°;  aD  of  the  first 
10%  of  the  distillate  should  be  higher  than  that  of  the  original  oil ; 
residue  3 — 5%.  Sweet  orange  oil  should  have  D15  0*848 — 0*853, 
a5DD  +  95 — 98° ;  aD  of  the  first  10%  of  distillate  should  be  only  very 
slightly  lower  than  that  of  the  original  oil ;  2 — 4%  residue.  The  oil 
distilled  from  Algerian  Finns  halepensis  is  colourless,  D15  0*8643, 
aD  -  3  °22',  acid  number  1*3,  ester  number  21*2  corresponding  with  7*4 
of  bornyl  acetate.  A  yield  of  rather  less  than  1%  of  camphor  oil  was 
obtained  from  the  leaves  or  branches  of  camphor  trees  growing  in 
German  East  Africa  ;  the  oil  deposits  camphor  at  the  ordinary  tempera¬ 
ture  ;  the  filtrate  from  this  camphor  is  a  golden-yellow  oil  which  has 
D15  0*9236,  aD  +  39°20';  its  odour  is  different  from  that  of  ordinary 
camphor  oil  and  it  solidifies  on  freezing ;  it  contains  75%  of  camphor, 
traces  of  a  phenolic  substance  smelling  of  carvacrol  and  still  smaller 
quantities  of  borneol,  but  no  eugenol  or  safrole  such  as  are  found  in 
Japanese  camphor  oil.  From  the  dried  fruits  of  Pastinaca  sativa 
1*47%  of  a  light  yellow  oil  was  obtained,  D15  0*8736,  aD  — 0°9', 
rin  1*43007,  acid  number  4*4,  ester  number  240*6,  or  276  after 
acetylation  ;  the  dried  umbels  of  the  same  plant  gave  0*3%  of  a  dark 
brown  oil  with  an  odour  faintly  resembling  that  of  musk  seed  oil, 
D15  1*0168,  aD-0°50',  n™  1*50049,  acid  number  4*2,  and  ester  number 
62*9,  or  after  acetylation  86*2  ;  it  dissolves  in  80%  alcohol  and  deposits 
paraffin ;  the  dried  roots  yielded  0*35%  of  a  light  yellow  oil  with 
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an  odour  resembling  that  of  vetiver  oil,  D1®  1-0765,  aD-0°10', 
<1-52502,  acid  number  3  9,  ester  number  12-6  and  33  7  after  acetyla¬ 
tion.  “  Essence  d’avocatier  ”  obtained  from  Persea  gratissima  is  a  light 
yellowish-green  oil  having  a  bitter  taste  and  an  odour  resembling  that  of 
aniseed,  D16  0-956,  aD  +  2°22',  <  1-51389,  ester  number  3-8  or  after 
acetylation  18*9;  it  consists  chiefly  of  methylchavieol,  a-pinen9,  and  a 
paraffin  of  m.  p.  53 — 54°.  The  turpentine,  obtained  from  Pinus 
Sabiniana,  which  contains  abietene,  yielded  on  steam  distillation  8-44°/0 
of  a  clear,  colourless  oil,  D15  0-6962,  aD-0°9';  the  chief  fraction 
obtained  from  this,  which  boiled  at  98-5 — 99°,  was  optically  inactive, 
had  D15  0-6880,  and  was  identical  with  w-heptane,  described  by  Thorpe 
as  being  obtained  from  the  same  source.  A  Spanish  hop  oil  obtained 
from  Origanum  Smyrnaeum  was  found  to  contain  cedar  camphor ;  this 
is,  however,  not  a  normal  constituent,  and  may  have  been  introduced 
by  adulteration  with  cedar  oil. 

The  following  oils  are  described  for  the  first  time.  A  yellowish- 
green,  mobile  oil  obtained  from  Evodia  simplex  ;  it  has  a  pleasant  smell, 
D1®  0-9737,  aD-  1304',  acid  number  2*1,  ester  number  16-4  or  after 
acetylation  63'3;  it  contains  methoxyeugenol  and  a  paraffin  of  m.  p. 
80 — 81°.  Pilea  oil  obtained  from  Pilea,  species  not  stated,  is  a 
very  limpid,  clear  oil  smelling  of  turpentine ;  it  has  D15  0-8533, 
aD  +  33°53',  <  T46862,  ester  number  5T  or  after  acetylation  24-2; 
it  contains  pinene,  but  the  chief  constituent  was  not  identified.  Oil 
of  white  dittany  from  Algiers,  probably  obtained  from  Amaricus 
Dictamnus  (Origanum  Dictamnus),  has  a  yellow  colour  ;  it  contains 
85%  of  pulegone,  of  which  it  smells  strongly,  and  has  D15  0‘9331  and 
ctj,  3°. 

As  phenylcarbimide  is  not  always  suitable  for  identifying  alcohols, 
the  authors  have  experimented  with  a-naphthylcarbimide,  and  have 
prepared  the  following  carbamates.  Geranyl  a-naphthylcarbamate,  prisms 
from  dilute  methyl  alcohol,  m.  p.  47 — 48°.  Dihydrocuminyl 
a-naphthylcarbamate ,  prisms  from  methyl  alcohol,  m.  p.  146 — 1 47°  (?). 
The  a-naphthylcarbamate  obtained  from  terpineol  (m.  p.  35°)  separates 
from  dilute  alcohol  in  feathery  prisms,  m.  p.  147 — 148°;  the 
corresponding  derivative  obtained  from  terpineol  (m.  p.  32°)  separates 
from  alcohol  in  prisms,  m.  p.  83 — 84°.  Linalyl  a-naphthylcarbamate , 
needles  from  dilute  alcohol,  m.  p.  53°.  Nerol  and  citronellol  give  only 
oily  naphthylcarbamates,  which  could  not  be  made  to  crystallise. 

P.  H. 


American  Copals.  Charles  Coffignier  (Bull.  Soc.  chim.,  1906, 
[iii],  35,  1143 — 1150). — Demerara  copal  has  D19  1‘047,  m.  p.  180,  acid 
number  97'7,  and  Kottsdorfer  number  102'4. 

Columbian  copal  has  D19  1-054,  m.  p.  >  300°,  acid  number  118'8, 
and  Kottsdorfer  number  155  7. 

Brazilian  copal  has  D19  1*053,  m.  p.  100°,  acid  number  123,  and 
Kottsdorfer  number  133"3. 

The  solubilities  of  these  three  copals  in  twelve  organic  solvents  are 
tabulated  in  the  original,  which  also  gives  descriptions  of  the  three 
resins.  T.  A.  H. 
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Vicianin,  a  new  Cyanogenetic  Glucoside  Contained  in  the 
Seeds  of  Vetch.  Gabriel  Bertrand  (Compt.  rend .,  1906,  143 
832 — 834). — The  cyanogenetic  principle  observed  in  the  seeds  of  Vicia 
angustifolia  by  Bruyning  and  Van  Haarst  (Abstr.,  1900,  ii,  160)  is  a 
glucoside  vicianin  which  is  present  to  the  extent  of  0-9°/o>  and  can  be 
obtained  in  a  crystalline  form  by  extracting  the  powdered  seeds  with 
alcohol  at  the  ordinary  temperature,  evaporating  the  solution  in  a 
vacuum,  extracting  the  residual  syrup  several  times  with  ether,  and 
finally  filtering  the  insoluble  residue  and  washing  with  cold  water,  then 
with  alcohol.  Vicianin  crystallises  from  hot  water  in  tufts  of  brilliant, 
colourless  needles,  m.  p.  160°,  [a]!,6-15  -  20'7°  in  saturated  aqueous 
solution;  it  contains  3-2°/0  of  nitrogen  which  is  liberated  in  the  form 
of  hydrogen  cyanide  by  the  action  of  emulsin.  The  seeds  of  Vicia 
angustifolia,  which  are  capable  of  furnishing  0'75  gram  hydrogen 
cyanide  per  kilo.,  are  not  a  suitable  food-stuff  for  domestic  animals. 

M.  A.  W. 


Crystalline  Substances  of  Prickly  Ash  Bark.  Harry  M. 
Gordin  (J.  Amer.  Chem.  Soc.,  1906,  28,  1649 — 1657). — The  isolation 
of  a  crystalline  substance  “  xanthoxylin  ”  from  the  bark  of  the  northern 
prickly  ash  ( Xanthoxylum  fraxineum  syn.  X.  Americanum)  was  first 
accomplished  by  Staples  (Amer.  J.  Pharm.,  1829,  163),  and  later  by 
Lloyd  (Amer.  J.  Pharm.,  1890,  229)  and  Eberhardt  (Amer.  J.  Pharm., 
1890,  231).  Another  crystalline  substance  was  obtained  by  Colton 
(Amer.  J.  Pharm.,  1890,  191)  from  the  southern  prickly  ash  (X.  Caro - 
linianum  syn.  X.  Clava-IIerculis),  but  was  shown  by  Eberhardt  (loc. 
cit .)  to  differ  from  that  yielded  by  X.  fraxineum.  A  third  “  xanth¬ 
oxylin  ”  was  extracted  by  Stenhouse  from  X.  piperatum  (Annalen, 
1854,  89,  257  ;  1857,  104,  236),  which  is  quite  different  from  the  two 
former  substances,  and  is  isomeric  with  cantharidin.  It  is  now  pro¬ 
posed  to  retain  the  name  “xanthoxylin  ”  for  the  last-mentioned  sub¬ 
stance,  and  to  designate  the  products  of  the  northern  and  southern 
prickly  ash  as  “  xanthoxylin  N  ”  and  “  xanthoxylin  S  ”  respec¬ 
tively. 

Xanthoxylin  N,  C14Hn03(0Me),  m.  p.  132 ’5°,  crystallises  in  white 
needles,  is  optically  inactive,  and  gives  a  red  coloration  with  sulphuric 
acid.  The  dibromide,  C15H1404Br2,H20,  m.  p.  171°,  crystallises  in 
white  aggregates,  and  becomes  yellow  on  prolonged  exposure  to  the 
light.  On  reducing  xanthoxylin  N  with  hydrogen  iodide,  dihydro- 
xanthoxylin  N,  C15H1604,  m.  p.  142 — 143°,  is  obtained,  which  forms 
white  needles.  Xanthoxylin  N  does  not  yield  a  benzoyl  derivative  or 
an  anilide.  When  the  substance  is  dissolved  in  excess  of  potassium 
hydroxide  and  titrated  with  acid,  it  does  not  exhibit  acid  properties 
with  methyl-orange,  but  acts  with  phenolphthalein  as  a  monobasic  acid. 
With  resorcinol  it  behaves  like  the  anhydride  of  a  dibasic  acid  and 
gives  a  brilliant  phthalein  reaction. 

Xanthoxylin  S,  C14H1204,  m.  p.  119 — 120°,  forms  snow-white 
crystals,  does  not  contain  a  methoxyl  group,  and  is  possibly  an 
alcohol  or  phenol  of  which  xanthoxylin  N  is  the  methyl  ether. 

E.  G. 
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Chlorophyll.  I.  Separation  and  Characterisation  of  Chloro¬ 
phyll  Derivatives.  Richard  Willstatter  and  Walter  Mieg 
( Annalen ,  1906,  350,  1 — 47). — Of  the  products  obtained  chiefly  by 
Schunck  and  Marchlewski  from  chlorophyll  by  the  regulated  action  of 
acids  and  alkalis,  only  phylloporphyrin  has  been  purified  with  certainty 
by  means  of  its  sparingly  soluble  zinc  salt ;  alkachlorophyll,  phyllo- 
xanthin,  phylloeyanin,  and  phyllotaonin,  have  not  been  obtained  pure, 
and  it  is  doubtful  whether  they  are  all  individual  substances.  The 
authors  have  submitted  extracts  of  chlorophyll  to  the  action  of  acids 
and  alkalis,  and  have  obtained  mixtures  of  substances  which  can  be 
separated  by  means  of  their  varying  acidity.  These  substances  are 
arranged  into  two  classes:  (1 )  phytochlorins,  which  dissolve  in  neutral 
solvents  to  olive-green  or  green  solutions,  and  in  acid  solvents  to  blue 
or  greenish-blue  solutions  ;  (2)  phytorhodins ,  which  form  blue  or  green 
solutions  in  acid,  and  red  solutions  in  neutral,  solvents.  The  various 
members  are  denoted  by  the  letters  a,  b,  c,  &c. 

Phytochlorins  and  phytorhodins  are  insoluble  in  water,  but  dissolve 
in  organic  solvents,  alkali  and  ammonium  hydroxides,  and  sodium 
hydrogen  carbonate ;  they  do  not  contain  phenolic  hydroxyl,  but  an 
acid  group  is  present,  in  virtue  of  which  esters  can  be  obtained ;  they 
are  weak  bases  forming  salts  which  are  decomposed  by  water. 

To  obtain  the  chlorophyll  extracts,  the  dried  leaves  of  the  stinging- 
nettle  are  treated  with  light  petroleum  to  remove  yellow  pigments,  and 
are  then  either  boiled  with  alcohol  or  ethyl  acetate,  or  extracted  with 
cold  alcohol. 

To  obtain  phytochlorin  a  and  6,  and  phytorhodin  /,  the  extract 
obtained  by  the  first  method  is  dissolved  in  96 %  alcohol,  sufficient 
alcoholic  potash  added  to  make  a  2°/0  solution,  and  the  mixture  boiled 
for  fifteen  minutes.  After  diluting  with  water  and  neutralising,  the 
solution  is  extracted  with  ether ;  from  the  ethereal  solution  after 
special  treatment,  alcoholic  hydrogen  chloride  of  3 %  strength  extracts 
phytochlorin  b,  of  6°/0  strength  extracts  phytochlox’in  a,  and  of  11% 
strength  extracts  phytorhodin  /. 

Phytochlorin  c  and  d  are  obtained  by  treating  a  or  b  with  concen¬ 
trated  alcoholic  hydrogen  chloride  in  darkness  for  twenty-five  days  ; 
c  and  d  are  extracted  from  ether  by  0'5%and  1*5%  alcoholic  hydrogen 
chloride  respectively. 

To  obtain  phytorhodins,  the  cold  alcoholic  extract  of  the  dried  leaves 
is  treated  with  potassium  hydroxide,  whereby  a  greenish-black  salt  of 
an  alkachlorophyll  is  precipitated ;  alcoholic  calcium  chloride  causes 
the  separation  of  a  calcium  compound  of  the  substance  still  remaining 
in  the  mother  liquor.  The  finely-powdered  potassium  salt  or  the 
c&leium  compound  is  heated  with  20%  alcoholic  hydrogen  chloride 
for  seven  hours  ;  from  the  reaction  products  phytorhodin  a  and  its 
ethyl  ester,  phytorhodin  b  and  its  ester,  and  phytorhodins  c,  d,  and  e 
are  ultimately  isolated, 

Phytochlorin  a,  C28H3S05]Sr3,  is  obtained  by  the  slow  evaporation  of 
its  benzene  or  alcoholic  solution  in  characteristic  rosettes  of  slender 
blue-black  needles,  olive-brown  by  transmitted  light,  m.  p.  181 — 182°, 
decomposing.  By  repeated  crystallisation  or  by  heating  in  a  toluene 
bath,  it  appears  to  lose  ^H20,  becomes  insoluble  in  ether;  and  then  has 
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m.  p.  >200°.  Very  characteristic  of  phytochlorin  a  is  the  splendid  blue 
colour  of  its  solution  in  glacial  acetic  acid.  The  substance  has  weak 
basic  and  pronounced  acid  properties,  and  is  readily  attacked  by  oxidis¬ 
ing  or  reducing  agents. 

Phytochlorin  b,  C28H3305N8,  separates  from  alcohol  and  benzene  in  a 
blue-black,  metallic-looking,  crystalline  mass  of  prisms  and  plates, 
sinters  at  168°,  m.  p.  183 — 190°,  decomposing.  It  dissolves  in  alkalis, 
forms  a  copper  salt,  and  is  a  stronger  base  than  phytochlorin  a 
Assuming  the  substance  to  be  a  monobasic  acid,  the  analysis  of  the 
caesium  salt  indicates  a  molecular  weight  of  488.  By  heating  for  one 
to  two  hours  with  methyl  alcoholic  hydrogen  chloride,  phytochlorin  b 
is  converted  partially  into  a  substance,  CpgHpgO^Ng,  devoid  of  acid 
character,  which  separates  from  methyl  alcohol  in  aggregates  of  steel- 
blue,  rectangular  plates  and  prisms,  m.  p.  140°,  yields  phytochlorin  b  by 
hydrolysis,  and  seems  to  be  the  methyl  ester  resulting  from  2  mols.  of 
the  latter  by  loss  of  1  mol.  H20. 

Phytochlorin  a  is  converted  into  b  by  concentrated  alcoholic  alkali 
hydroxide. 

Phytochlorin  c,  C28H3306N3,  forms  by  slow  separation  from  methyl 
alcohol  elongated  crystals,  which  acquire  an  S  shape  by  rapid 
separation.  It  differs  from  phytochlorin  a  and  b  in  its  more  pro¬ 
nounced  basic  character  and  in  the  colour  of  its  solutions. 

Phytochlorin  d,  C28H35OflN3,  is  the  strongest  base  of  the  series,  and 
is  characterised  by  the  magnificent  colour  of  its  solutions ;  the  aqueous 
solution  is  violet  with  a  strong  red  fluorescence.  The  sodium  salt  is 
dissociated  hydrolytically  in  dilute  solution.  From  ether,  the  substance 
separates  in  tufts  ot‘  needles,  and  in  twinned,  truncated  prisms  from 
alcohol;  although  comparatively  stable  towards  reagents,  it  readily 
loses  water,  forming  a  mixture  of  weaker  bases.  When  strongly 
heated,  it  evolves  a  vapour  having  the  odour  of  tobacco  and  giving  the 
pyrrole  test  with  a  pine  shaving. 

Phytorhodin  a,  C2gH8506N3,  is  obtained  in  tufts  of  needles  by  the 
slow  evaporation  of  its  ethereal  solution.  It  is  blue-black  by  reflected, 
reddish-brown  by  transmitted,  light,  has  m.  p.  130 — 140°,  and  dissolves 
in  dilute  alkalis  or  acids.  The  ethyl  ester,  C30H37O5N3,  forms  micro¬ 
scopic  prisms,  is  insoluble  in  alkalis,  melts  indefinitely  below  100°, 
decomposes  at  higher  temperatures,  and  yields  phytorhodin  a  by 
hydrolysis.  The  ester  is  formed  with  elimination  of  H20. 

Phytorhodin  b,  €23113304113,  forms  rhombic  plates  which  are 
frequently  twinned  and  appear  reddish-brown  by  transmitted  light, 
decomposes  by  heating,  and  forms  solutions  with  characteristic  colours. 
Sodium  hydroxide  (0-01°/o  solution)  precipitates  an  acid  sodium  salt 
from  the  ethereal  solution,  whereas  stronger  solutions  of  the  alkali 
(0'1  to  l°/0)  form  a  soluble  salt,  which,  however,  is  precipitated 
by  an  8°/0  solution.  The  ethyl  ester,  Cg0H37O4N3,  crystallises  well 
from  benzene  or  ether  in  plates,  in.  p.  76 — 80°,  decomposing,  yields 
phytorhodin  b  by  hydrolysis  with  13%  hydrogen  chloride,  a  more 
basic  substance  with  concentrated  hydrogen  chloride,  and  a  sub¬ 
stance  similar  to,  but  less  basic  than,  phytorhodin  a  with  boiling 
alcoholic  potash.  The  ester  is  decomposed  by  heating,  forming  a  vapour 
which  distinctly  reddens  shavings  moistened  with  hydrochloric  acid. 
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Phytorhodin  c,  C56H6809N6,  separates  from  ether  in  tufts  of  slender 
needles  and  dissolves  in  l°/0  sodium  hydroxide  solution. 

Phytorhodin  d,  C5fiH60OuN6,  and  phytorhodin  e,  C2SH3104NS,  re¬ 
semble  one  another  closely,  but  differ  in  the  colour  of  their  solutions. 
Both  are  separated  from  chloroform  solution  by  ether  in  radiating 
groups  of  prisms. 

Phytorhodin  f,  C26H2905’N’3,  C28H2Q06N3  or  C2flH2905N3,l'5H20,  forms 
rosettes  of  black  prisms,  is  sparingly  soluble  in  ether,  and  exhibits 
great  stability,  not  being  affected  by  a  short  boiling  with  methyl 
alcoholic  potash. 

When  alcoholic  solutions  of  phytoehlorins  or  of  phytorhodins  are 
treated  with  alcoholic  zinc  or  copper  acetates,  intensely  coloured 
complex  double  salts  are  obtained,  which  are  insoluble  in  ether,  but  by 
treatment  with  excess  of  hydrochloric  or  acetic  acid  are  rendered 
soluble.  The  compounds  (but  not  those  of  the  esters)  are  soluble  in 
alkali  hydroxides ;  the  zinc  salts  are  decomposed  by  10 — 20°/o 
alcoholic  hydrogen  chloride,  whereas  the  copper  compounds  dissolve 
unchanged  in  the  concentrated  acid.  C.  S. 


Composition  of  Chlorophyll.  Richard  Willstatter  ( Annalen , 
1906,  360,  48 — 82). — The  author  criticises  adversely  Stoklasa’s 
“lecithin”  theory  of  the  constitution  of  chlorophyll  (compare  Abstr., 
1896,  ii,  266  ;  1897,  ii,  116),  since  chlorophyll  from  fresh  stinging 
nettle  or  grass  contains  only  0-0108°/o  and  0‘0746°/o  of  phosphorus 
respectively,  and  that  from  the  dried  nettle,  purified  by  the  colloidal 
process,  does  not  contain  any. 

The  crude  chlorophyll  extracted  by  methyl  or  ethyl  alcohol  or 
acetone  from  dried  nettle  leaves  is  to  some  extent  purified  by  two 
methods  :  (1)  Kraus’s  method  (compare  Sorby,  Proc.Roy.  Soc .,  1873,  21, 
442),  in  which  the  author  uses  methyl  alcohol  and  gasoline  in  the 
place  of  ethyl  alcohol  and  benzene  respectively;  (2)  the  colloidal 
process,  in  which  an  alcoholic  or  acetone  solution  of  chlorophyll  is 
diluted  with  3  vols.  of  water  and  treated  with  ether,  which  extracts 
carotin  and  other  impurities ;  the  aqueous-alcoholic  or  aqueous-acetone 
solution  is  now  treated  with  calcium  chloride,  after  which  ether 
extracts  the  chlorophyll  from  the  solution.  The  purified  chlorophyll 
is  a  dark  green  substance  of  the  consistency  of  wax,  which  dissolves  in 
neutral  solvents,  forming  solutions  with  a  brilliant  bluish-green  colour 
and  pronounced  red  fluorescence. 

The  ash  of  chlorophyll  purified  by  the  first  process  is  1  *84°/0,  con¬ 
taining  l-670/o  of  magnesium  oxide;  chlorophyll  purified  by  the 
colloidal  process  leaves  3*14 — 3*36°/0  of  ash  containing  1  *51 — 1*71  °/0 
of  magnesium  oxide ;  in  neither  case  is  iron  present.  Nitric  acid  of 
D  14  converts  chlorophyll  into  a  colourless  oil. 

As  an  ester,  chlorophyll  is  hydrolysed  by  alkalis,  yielding  an  alcohol 
having  the  approximate  composition  C„0HJ0O  and  chlorophyllin,  a 
complex  substance  of  acid  character,  containing  magnesium,  stable  to 
alkalis,  but  decomposed  by  acids. 

Chlorophyllin  is  obtained  by  treating  the  alcoholic  extract  of  the 
nettle  on  of  grass  with  cold  methyl  alcoholic  ootash  for  twenty-four  hours, 


72 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


diluting  the  solution  with  water  to  dissolve  the  precipitated  potassium 
salt,  adding  ether  to  extract  impurities,  acidifying  most  carefully  with 
phosphoric  acid  and  finally  with  monosodium  phosphate,  and  extracting 
the  chlorophyllin  with  ether.  Two  methods  of  purification  are  adopted. 
In  virtue  of  its  acid  character  chlorophyllin  is  separated  from  weaker 
acid  and  from  neutral  impurities  by  extracting  the  ethereal  solution 
with  sodium  hydrogen  carbonate  or  disodium  phosphate,  the  chloro¬ 
phyllin  in  the  latter  case  being  liberated  again  by  the  addition  of 
monosodium  phosphate.  Chlorophyllin,  the  yield  of  which  is  0T5% 
of  the  weight  of  leaf  extracted,  is  a  glistening,  metallic-looking 
substance  which  contains  3*54°/0  of  magnesium  oxide,  and  forms 
an  intensely  bluish-green  ethereal  solution  with  a  strong  red  fluor¬ 
escence  which  disappears  by  dilution ;  chlorophyllin  prepared  at  higher 
temperatures  exhibits  fluorescence  in  extremely  dilute  solution. 
Chlorophyllin  is  decolorised  by  nitric  acid  of  D  H  without  the 
separation  of  an  oil,  whilst  concentrated  alcoholic  hydrogen  chloride 
changes  it  into  an  unstable  basic  substance  (compare  preceding  abstract). 
The  barium  and  potassium  salts  are  precipitated  by  treating  the 
ethereal  solution  with  the  corresponding  hydroxides.  The  alkali  salts 
of  chlorophyllin  prepared  in  the  cold  dissolve  in  water,  forming  green 
solutions  without  fluorescence,  whereas  the  potassium  salt  of  chloro¬ 
phyllin  prepared  by  boiling  alcoholic  potash  forms  a  violet  or  red 
fluorescent  aqueous  solution,  somewhat  resembling  that  of  alka- 
chorophyll ;  the  author  regards  the  last-mentioned  substance  as  a 
mixture  of  the  chlorophyllins  obtained  by  the  action  of  cold  and  of 
boiling  alkali  on  chlorophyll.  C.  S. 

Filicitannic  Acid.  W.  Wollenwebeb  (Arch.  Pharm .,  1906,  244, 
466 — 486.  Compare  Beich,  Abstr.,  1901,  i,  212). — By  extracting  the 
powdered  Filix  rhizomes  with  absolute  alcohol,  distilling  off  the  alcohol 
under  diminished  pressure,  and  shaking  the  residue  with  ether,  the 
filicitannic  acid  is  obtained  as  an  insoluble  residue  in  yield  of  7*8%. 
This  is  the  natural,  or  proto-,  filicitannic  acid ;  it  has  the  com¬ 
position  C4lH44024N,2H20,  is  very  soluble  in  water,  yielding  a  solution 
that  lathers,  has  an  astringent  taste,  tans  leather,  precipitates  gelatin 
and  albumin,  reduces  ammoniacal  silver  and  alkaline  copper  solutions, 
gives  a  transient  green  coloration  with  ferric  chloride,  and  reddens  a 
deal  splint  that  has  been  moistened  with  hydrochloric  acid.  At  100° 
it  loses  2H20;  the  residue  is  still  soluble  in  water.  When  heated  at 
125°,  or  when  it  is  precipitated  with  lead  acetate  and  the  precipitate  is 
decomposed  with  hydrogen  sulphide,  it  is  converted  into  filicitannic 
anhydride,  C41H30O18N,  which  is  insoluble  in  water.  At  148°  this 
yields  a  second  anhydride,  C41H32016N. 

The  acid  has  a  molecular  weight  of  about  470  (determined  cryo- 
scopically  in  aqueous  solution),  corresponding  with  half  the  formula 
given  above,  and  it  diffuses  through  parchment-paper  much  more 
rapidly  than  tannin,  but  yet  as  a  single  substance,  the  percentage  of 
nitrogen  being  the  same  in  the  portion  which  has  diffused  as  in  that 
which  has  not  yet  diffused.  The  barium  salt,  (C41H330lgN)2Ba3, 
obtained  as  a  reddish-brown,  amorphous  precipitate  when  barium 
chloride  is  added  to  an  aqueous  solution  of  the  acid  mixed  with 
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ammonia,  is  derived  from  the  anhydride.  The  bromine  derivative, 
C41H40O24NBr8,  obtained  by  the  action  of  bromine  on  a  concentrated 
aqueous  solution  of  the  acid,  is  identical  with  that  obtained  by  the 
action  of  bromine  on  a  solution  of  the  acid  in  dilute  aqueous  potassium 
hydroxide.  When  the  acid  is  mixed  with  soda-lime  and  zinc  dust  and 
heated  in  a  current  of  hydrogen  gas,  the  distillate  obtained  resembles 
impure  pyrrole.  C.  F.  B. 

Catechin.  Stanislaus  von  Kostanecki  and  Victor  Lampe  (Ber., 
1906,  39,  4007—4014.  Compare  Abstr.,  1902,  i,  553,  637;  A.  G. 
Perkin,  Trans.,  1902,  81,  1160). — The  authors  are  of  the  opinion  that 
catechin  contains  a  coumaran  and  not  a  chroman  group  and  that  the 
six-carbon  ring  has  one  unsubstituted  hydrogen,  since  a  monobromo- 
derivative  only  can  be  obtained.  The  catechol  residue  is  therefore  pre¬ 
sumably  attached  to  the  benzene  and  not  to  the  furan  ring  of  the 
coumaran  radicle  by  means  of  a  secondary  alcoholic  group.  The 

formula,  C6H3(OH)2,CH(OH),CeH(OH)2<C[Q^"^CH2,  appears  to  be  in 

harmony  with  the  known  behaviour  of  catechin. 

Pentamethyl  catechin,  C15H90(0Me)5,  is  formed  as  a  by-product  in  the 
preparation  of  the  tetramethyl  ether  and  is  readily  prepared  by  the 
action  of  a  large  excess  of  methyl  sulphate  on  the  latter.  It  crystallises 
from  alcohol  in  colourless  needles,  m.  p.  95°,  and  cannot  be  acetylated. 
Monobromocatechin  tetramethyl  ether  (Abstr.,  1902,  i,  637)  crystallises 
in  colourless  needles,  m.  p.  173 — 174°,  and  is  most  readily  obtained  by 
bromination  in  sunlight.  When  oxidised  with  permanganate,  it  yields 
veratric  acid  and  hence  probably  contains  the  bromine  atom  in  the  six- 
membered  carbon  ring  of  the  coumaran  molecule ;  it  cannot  be 
oxidised  by  chromic  acid  to  a  catechone  derivative.  The  pentamethyl 
ether  yields  a  Jromo-derivative,  C15H8OBr(OMe)5,  m.  p.  142 — 144°. 

Catechone  trimethyl  ether, 
when  oxidised  with  cold  per¬ 
manganate,  yields  veratric  acid 
and  hence  probably  has  the  con¬ 
stitution 

Catechone  tetramethyl  ether, 

Ci9H20O7,  obtained  by  oxidising 
catechin  pentamethyl  ether  with  an  acetic  acid  solution  of  chromic  acid, 
crystallises  from  alcohol  in  yellow  needles,  m.  p.  174 — 175°. 

Nitrotrimethylcatechone  (Karnowski  and  Tambor,  Abstr.,  1902,  i, 
637),  when  oxidised  with  cold  permanganate,  yields  Tiemann  and 
Matsmoto’s  6-nitroveratric  acid  (compare  Zincke,  Abstr.,  1897,  i,  59). 

J.  J.  S. 

Maclurin.  Stanislaus  von  Kostanecki  and  Victor  Lampe  ( Ber ., 
1906,39,  4014 — 4021.  Compare  Ciamician  and  Silber,  Abstr.,  1894, 
i,  471  ;  1895,  i,  538 ;  Konig  and  Kostanecki,  ibid.,  1894,  i,  534  ; 
Komarowsky  and  Kostanecki,  ibid.,  1894,  i,  506.) — If  catechin  has  the 
constitution  assigned  to  it  in  the  preceding  abstract,  it  is  the  coumaran 
derivative  of  leucomaclurin ; 
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Maclurin  pentamethyl  ether,  2  :  4  :  6  :  3'  :  4'-pentamethoxybenzo- 
phenone  (W.  H.  Perkin,  junr.,  and  Robinson,  Proc.,  1906,  22,  305),  may 
be  obtained  by  methylating  maclurin  with  hot  concentrated  potassium 
hydroxide  solution  and  an  excess  of  methyl  sulphate.  It  is  identical 
with  Ciamician  and  Silber’s  veratroylphloroglucinol  trimethyl  ether 
(Abstr.,  1892,  873).  When  reduced  with  alcoholic  potash  and  zinc 
dust,  the  ether  yields  leucomaclurin  pentamethyl  ether  (2  :  4  :  6  :  3'  :  4'- 
pentamethoxy  benzhydrol ),  CpH3(OMe)2,CH(OH),C6H2(OMe)3,  which 
crystallises  from  alcohol  in  brilliant,  prismatic  needles,  m.  p.  109 — 110°. 
It  dissolves  in  concentrated  sulphuric  acid  to  a  red  solution,  and  when 
oxidised  with  chromic  acid  yields  2 :  6-dimethoxybenzoquinone  and 
veratric  acid. 

2:4:  6  -  Trimethoxybenzhydrol  ( leucobenzopliloroglucinol  trimethyl 
ether),  OH’CHPh,C6H2(OMe)3,  obtained  by  reducing  benzophloro- 
glucinol  trimethyl  ether,  crystallises  in  large  prisms,  m.  p.  124 — 126°, 
and  when  oxidised  yields  2  : 6-dimethoxybenzoquinone  together  with 
benzaldehyde  and  benzoic  acid. 

Benzhydrol  ethers  are  readily  obtained  by  boiling  solutions  of  benz- 
hydrol  in  various  alcohols  with  hydrochloric  acid.  The  methyl  ether, 
CHPlyOMe,  has  b.  p.  270—271°,  the  ethyl  ether  288°. 

Attempts  to  methylate  leucobenzophioroglucinol  trimethyl  ether 
give  rise  to  benzylidenediphloroglucinol  hexamethyl  ether, 
CHPh[C6H2(OMe)8]2, 

which  crystallises  in  colourless  prisms,  m.  p.  181 — 182°.  The  same 
compound  is  readily  synthesised  by  condensing  benzaldehyde  with  tri- 
methylphloroglucinol  and  when  oxidised  yields  dimethoxybenzoquinone, 
benzaldehyde,  and  benzoic  acid. 

3  :  4 -Dimethoxybenzylidenediphloroglucinol  hexamethyl  ether , 
CeH,(OMeyCH[C,Hs(OMe),]s, 

obtained  by  boiling  an  alcoholic  solution  of  leucopentamethylmaclurin 
with  a  few  drops  of  hydrochloric  acid,  crystallises  in  colourless  prisms, 
m.  p.  145 — 146°. 

2:4:  6  -  Trimethoxybenzhydrol  methyl  ether, 

06H5’CH(0Me)*CeH2(0Me)3, 

may  be  prepared  by  heating  trimethoxybenzhydrol  with  acetic  anhy¬ 
dride  and  sodium  acetate  and  crystallising  the  product  from  methyl 
alcohol,  it  forms  colourless  prisms,  m.  p.  79 — 80°;  the  corresponding 
ethyl  ether,  C6H5,OH(OEt)*OfiH2(OMe)3,  m.  p.  72 — 73°. 

2:4:6  : 3' :  4 ' -Pentamethoxy  benzhydrol  methyl  ether, 
C6H3(OMe)2-CH(OMe)-C6H2(OMe)3, 
m.  p.  94 — 96°.  When  oxidised,  these  ethers  yield  the  same  products  as 
the  methoxybenzhydrols  themselves.  Many  of  the  compounds  give 
characteristic  purple  colorations  when  the  solutions  containing  hydro¬ 
chloric  acid  are  exposed  to  sunlight,  J.  J,  S. 
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Synthesis  of  Maclurin  Pentamethyl  Ether.  Stanislaus  von 
Kostanecki  and  Josef  TAMBOR(2?er.,  1906, 39, 4022 — 4027). — Maclurin 
pentamethyl  ether  (2:4:6:3':4'-pentamethoxybenzophenone;  preceding 
abstract),  has  been  synthesised  by  a  method  identical  with  that  used 
by  W.  H.  Perkin,  junr.,  and  Robinson  (Proc.,  1906,  22,  305). 

2:4:6:  4 ' -Tetramethoxybenzophenone,  C]7H1805,  obtained  by  Friedel- 
Craft’s  synthesis  from  anisoyl  chloride  and  phloroglucinol  trimethyl, 
crystallises  from  alcohol  in  short,  colourless  prisms,  m.  p.  146°.  The 
ether  corresponding  /eMco-compound,  C6H2(OMe)3*CH(OH)‘C6H4*OMe, 
m.  p.  103°;  its  concentrated  sulphuric  acid  solution  has  an  orange-yellow 
colour,  and  its  alcoholic  solution  yields  a  purple  colour  with  hydro¬ 
chloric  acid  when  exposed  to  sunlight. 

2  :  4  :  6  :  3' :  4' :  5 '-Ilexamethoxybenzophenone,  C19H2c,07,  m.  p.  122°,  is 
obtained  from  trimethylgalloyl  chloride  and  phloroglucinoltrimethyl 
ether;  its  /ewco-compound,  C19H2407,  has  m.  p.  124 — 125°. 

3  :  4  :  3' :  4' :  5' -Pentamethoxybenzophenone, 

C6H3(OMe)2*CO*C6H2(OMe)3, 

obtained  from  trimethylgalloyl  chloride  and  veratrole,  has  m.  p.  118°. 
Anisoyl  chloride  and  veratrole  yield  3:4:  -trimethoxybenzophenone , 
C16H1604,  m.  p.  98 — 99° ;  the  same  compound  may  be  obtained  by 
condensing  veratroyl  chloride  with  anisole,  whence  its  constitution. 

3  : 4  :  3' :  M -Tetramethoxybenzophenone,  Cl7H]gOf),  m.  p.  145°,  is  ob¬ 
tained  from  veratroyl  chloride  and  veratrole.  J.  J.  S. 

o-Hydroxyfurfurylidene-acetophenones.  St.  Courant  and 
Stanislaus  von  Kostanecki  (iter.,  1906,  39,  4031 — 4034). — 
o-Hydroxychalkones,  when  boiled  with  mineral  acids,  are  readily 
converted  into  flavanones  ;  the  corresponding  o-hydroxyfurfurylidene- 
acetophenones,  when  boiled  with  mineral  acids,  combine  with  water 
(2  mol.),  yielding  hydroxyphenacyl-lsevulic  acids  (Marckwald,  Abstr., 
1888,  135,  677  ;  Kehrer,  1901,  i,  389).  Furfurylidenepaeonol , 
OH,C6H3(OMe)’CO,CH:CH,C4OH3  [CO: OH  :OMe  =  1  :  2  :  4],  obtained 
by  the  condensation  of  paeonol  with  furfuraldehyde  in  the  presence  of 
alcohol  and  50°/o  sodium  hydroxide  solution,  crystallises  from  alcohol 
in  long,  yellow  needles,  m.  p.  112°;  it  yields  a  sparingly  soluble 
sodium  salt,  and  when  boiled  with  aqueous  alcoholic  hydrochloric  acid 
yields  2-hydroxy A-methoxyphenacyl-lcevulic  acid , 

0H-CcH3(0Me)-C0-CH2-CH2*C0-CH2-CH2-C02H, 
which  crystallises  from  dilute  alcohol  in  long,  colourless  needles, 
m.  p.  1 65 — 166°. 

Furf urylidene-2-hy  dr  oxy-5-methoxy acetophenone  forms  orange-red 
needles,  m.  p.  75°,  and  yields  2-hydroxy-o-methoxyphenacyl-lcevulic 
acid,  m.  p.  125°.  J.  J.  S. 

Synthesis  of  l-Hydroxy-3-methylflavone.  S.  Ludwinowsky 
and  Josef  Tambor  ( Ber .,  1906,  39,  4037 — 4041). — Rasinski’s  oi’caceto- 
phenone  is  shown  to  be  1  :  6-dihydroxy-4-methylacetophenone.  The 
dimethyl  ether ,  C6H2Me(OMe)2‘COMe,  may  be  prepared  by  Friedel- 
Craft’s  synthesis  from  orcinol  dimethyl  ether  ;  it  crystallises  fiom  dilute 
alcohol  in  colourless  prisms,  m.  p.  89°,  b.  p.  222°/720  mm.,  and  condenses 
with  ethyl  benzoate  in  the  presence  of  sodium,  yielding  2  :  6-dimethoxy- 
\-methylbenzoylacetophenone,  Cf.H2Me(OMe)2'CO'CH2*COPh,  which 
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crystallises  from  concentrated  alcohol  in  tabular  prisms,  m.  p.  98 — 99°. 
When  boiled  with  hydriodic  acid,  D  2*0,  the  ketone  yields  1  -hydroxy- 
S-methylJlavone,  in  the  form  of  yellow,  lustrous 
needles,  m.  p.  143°.  It  forms  a  sparingly  soluble 
sodium  salt  and  is  thus  shown  to  be  a  1-hydroxy- 
flavone.  The  acetyl  derivative,  ClftHgMe02*0Ac, 
m.  p.  132°.  J.  J.  S. 


Me 


/Vo 


CPh 
COCH 


OH 


Derivative  of  Dihydroisobenzofuran.  Part  IV.  Alfred 
Gutot  and  J.  Catel  {Bull.  Soc.  chirm.,  1906,  [iii],  35,  1124 — 1135. 
Compare  Abstr.,  1906,  i,  761). — Most  of  the  facts  recorded  in  this 
paper  have  already  been  given  in  Abstr.,  1905,  i,  540.  o-Benzhydryl- 
triphenylcarbinol  is  formed  when  phenylphthalide  reacts  with  an 
excess  of  magnesium  phenyl  bromide  in  ether,  but  if  the  phenyl¬ 
phthalide  is  in  excess  the  principal  product  is  2-hydroxy-l  :  2-diphenvl- 

1  :  2-dihydroisobenzofuran,  C6H4-^pp^Qjj^>0. 

The  product  formed  by  the  dehydration  of  the  latter  is  now  shown 

to  be  1  :  2-diphenylisobenzofuran,  C6H4<^ppj^>0,  which  on  solution  in 

benzene  or  alcohol  and  exposure  to  light  in  the  absence  of  air  polymerises, 

CPh— CPh 


forming  a  substance,  C..H 


i 

O 

/Ph- 


0>C6H(; 

-CPh 


this  occurs  in  small, 


faintly  yellow  crystals,  is  scarcely  soluble  in  organic  solvents,  and 
when  heated  regenerates  1  :  2-diphenylisobenzofuran. 

Similar  solutions  of  the  latter  on  exposure  to  air  in  the  dark  furnish 
o-dibenzoylbenzene,  and  the  same  transformation  takes  place  when  the 
solutions  are  exposed  to  the  joint  action  of  air  and  light. 

o-Dibenzhydrylbenzene,  Cf)H4(CHPh-OH)2,  produced  by  reducing 
2-hydroxy-l  :  2-diphenyl-l  :  2-dihydroisobenzofuran  or  o-dibenzoyl¬ 
benzene  with  sodium  amalgam,  forms  small,  faintly  yellow  crystals, 
and  when  dehydrated  by  sulphuric  acid  (Abstr.,  1906,  i,  761)  furnishes 
phenylanthracene. 

When  hydrochloric  acid  is  used  as  the  dehydrating  agent, 
1  :  2-diphenyl-l  :  2-dihydroisobenzofuran  is  produced,  which  forms  small, 
faintly  yellow  crystals,  m.  p.  95°,  is  soluble  in  most  organic  solvents 
and,  on  treatment  with  sulphuric  acid,  is  converted  into  phenyl- 
anthracene.  T.  A.  H. 


3' :  4'-Dihydroxy-a-naphthaflavonol.  P.  Bigler  and  Stanislaus 
von  Kostanecki  (Ber.,  1906,  39,  4034 — 4037). — 3' :  4' -Dimethoxy- 
benzylidene-2-acetyl- 1  -naphthol, 

C6H4<cC^^>C-C0-CH:cH-C6H3(°Me)2, 

obtained  by  the  condensation  of  veratr aldehyde  with  2-acetyl- 1- 
naphthol  in  the  presence  of  aqueous  alcoholic  sodium  hydroxide, 
crystallises  in  red  prisms  with  a  violet  lustre,  m.  p.  134’5°.  Its 
solution  in  concentrated  sulphuric  acid  has  a  violet-red  colour.  The 
acetyl  derivative,  OAc*C10H(5,CO*CH!CH,C6H3(OMe)2,  crystallises 
from  alcohol  in  yellow  plates,  m.  p.  139' 5°.  When  boiled  with 
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aqueous  alcoholic  hydrochloric  acid,  the  naphthol  derivative  yields 
3' 'A'-dimethoxy-a-naphthaflavanone,  C10H6<^9_  9^  ^V^3(0^e)2^ 

OO  v/Xlg 

crystallises  from  alcohol  in  colourless  needles,  m.  p.  135°,  and  is 
soluble  in  concentrated  sulphuric  acid  to  an  orange-coloured  solution. 

m.  ,  .  ..  n  „  .0— CH-C6H3(OMe)2  , 

Ihe  lsomfr-oso-derivative,  C10H6<^  ,  forms  long, 


yellow  needles  melting  and  decomposing  at  156°.  It  dissolves  in 
dilute  sodium  hydroxide  solution,  dyes  orange  with  cobalt  mordants, 
but  yellow  with  uranium,  cadmium,  and  lead  mordants. 

When  an  acetic  acid  solution  of  the  isonitroso-compound  is  boiled 
with  10°/o  sulphuric  acid,  3'  :  ^'-dimethoxy-a-naphthajlavonol, 

O  H/0-C-C6H3(°Me)2 

1-'10116\qo*C(OH) 

is  formed.  It  crystallises  from  alcohol  in  yellow  needles,  m.  p.  224°, 
and  dissolves  in  concentrated  sulphuric  acid  to  a  yellow  solution  with 
a  green  fluorescence.  The  sodium  salt  is  sparingly  soluble  and  the 
acetyl  derivative  is  colourless,  m.  p.  191 — 192°. 

3' :  ±'-Dihydroxy-a-naphthajlavonol,  m.  p.  286°,  forms  yellow,  glisten¬ 
ing  needles  containing  water  of  crystallisation.  It  becomes  opaque 
on  exposure  to  the  air.  The  triacetyl  derivative  forms  needles, 
m.  p.  215°.  J.  J.  S. 


Optical  Isomerides  of  Arginine  and  Ornithine.  Otto  Riesser 
(Zeit.  physiol.  Ohem.,  1906,  49,  210 — 246.  Compare  Kutscher,  Abstr., 
1901,  i,  561). — Full  details  are  given  for  the  preparation  of  d-arginine 
by  a  modification  of  E.  Fischer’s  method  ( Ber .,  1905,  38,  4187).  One 
of  the  simplest  methods  of  purification  is  by  means  of  the  picrate. 

d- Arginine  nitrate,  C6H1402N4,HN03,^H20,  has  m.  p.  126°  (not  175° 
as  stated  by  Gulewitsch,  Abstr.,  1899,  833),  and  the  dinitrate,  m.  p. 
about  250°  (Kanitz,  Zeit.  physiol.  Chem.,  1906,  47,  491).  The  picro- 
lonate  (Steudel,  Abstr.,  1903,  i,  431),  m.  p.  231°,  contains  1H20,  and 
its  solubility  in  water  at  16°  is  0'05.  The  /?- naphthalene  sulphone 
derivative,  C(jH13O2N4,SO2*C10II7,  forms  a  colourless  powder,  m.  p. 
88—89°. 

A  50%  yield  of  the  racemic  modification  of  arginine  may  be  ob¬ 
tained  by  heating  c?-arginine  sulphate  with  50%  sulphuric  acid  for 
thirty-three  hours  at  160 — 180°;  ?*-ornithine  is  formed  at  the  same 
time,  y- Arginine  carbonate  is  harder  and  more  hygroscopic  than  the 
d-isomeride.  The  r -picrate  crystallises  in  anhydrous,  glistening  prisms, 
m.  p.  200 — 201°,  and  its  solubility  in  water  at  16°  is  0'22,  whereas 
that  of  the  isomeric  d-compound  in  0‘5.  The  nitrate  is  sparingly 
soluble,  m.  p.  217°  (not  211°  as  stated  by  Kutscher).  A  dinitrate , 
C6H1402N2,2HN03,  forms  large  crystals,  readily  soluble  in  water ; 
m.  p.  151°.  The  r- cupric  nitrate  derivative,  2C6H1402K4,Cu(N03)2,3H20, 
has  m.  p.  228  —  229°.  The  silver  nitrate  derivative. 

(C6H1402N4,HN03)2,AgN03  ,JHaO, 

has  m.  p.  170 — 172°,  and  the  r -picrolonate,  m.  p.  248°,  is  anhydrous,  and 
its  solubility  in  water  at  16°  is  0  03.  The  (3-naphthalene  sulphone  deriva¬ 
tive,  C6H13O2H4,SO2*C10H7,£H2O,  has  not  a  sharp  melting  point. 
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l-Arginine  may  be  obtained  from  the  r-compound  by  means  of 
arginase  (Kossel  and  Dakin,  Abstr.,  1904,  ii,  425),  which  transforms 
d-arginine  into  d-ornithine  and  carbamide.  The  picrat'e,  nitrate, 
dinitrate,  cupric  nitrate,  silver  nitrate,  picrolonate,  and  naphthalene 
sulphone  derivative  have  been  prepared  and  resemble  the  corresponding 
derivatives  of  the  cf-base. 

(3- Naphthalene  sulphone- d-ornithine,  C5H10O2N2(SO2,C1{tH7)2,  m.  p. 
189°,  is  less  soluble  in  water  or  alcohol  than  the  corresponding  arginine 
derivative. 

v-Ornithine  picrate,  C5H1202N2,2C6H307N3,2|H20,  crystallises  in 
ochre-yellow  plates,  m.  p.  183 — 184°,  decomposing.  (3- Naphthalene 
sulphone-r-ornithine  is  anhydrous,  m.  p.  195 — 196°.  J.  J.  S. 


Cinchona  Alkaloids.  I.  Paul  Rabe  ( Annalen ,  1906,  350, 
180 — 203.  Compare  Rabe  and  Ritter,  Abstr.,  1905,  i,  811). — Koenigs’ 
formula  of  cinchonine  (Abstr.,  1906,  i,  762)  explains  the  formation 
of  cinchene  by  hydrolysis  ;  the  author  proposes  the  formula, 
. _ .  to  account  for  the  facts 


r/~\_ 
\_/ 
/  \ 
\_/ 


-C(OH)’N — CH2 — CH>CH1CH2  that  cinchotoxine  forms 
1  CH  •  CH  *CH  >  only  a  monoisonitroso- 

,1 _ l _ Lnxr  compound,  and  that  iso- 

2  2  nitrosocinchotoxine  by 


the  Beckmann  transformation  yields  cinchoninic  acid  and  mero- 
quineninenitrile. 

[With  Karl  Ritter.] — The  nitrile  of  A-methylmeroquinenine  has 
b.  p.  162°/49  mm.,  252—2557741  mm.,  D24u  0  9505,  <  14803, 
[a]n  17*117  Hydrolysis  by  barium  hydroxide  and  subsequent 
acidification  leads  to  the  formation  of  A-methy lmeroquinenine,  of 
which  the  picrate,  C16H20O9N4,  decomposes  at  218°,  and  the  picrolonate, 
C20H25O7N6,  at  210°;  the  ethyl  ester,  b.  p.  147 — 148722  mm.,  forms  a 
hydrochlo'i'ide ,  m.  p.  177°;  aurichloride ,  m.  p.  128 — 130°;  picrate, 
m.  p.  102 — 1047  and  picrolonate ,  m.  p.  152 — 154°. 

iso Nitrosoethylcinchotoxine,  C21H2502N3,  prepared  from  ethylcincho- 
toxine,  sodium  ethoxide,  and  amyl  nitrite,  separates  from  alcohol  in 
slender,  white  needles,  m.  p.  1367  and  by  treatment  with  phosphorus 
pentachloride  in  dry  chloroform  yields  cinchoninic  acid  and  N -ethyl- 
meroquineninenilrile,  CnHlsN2,  which  is  a  liquid,  b.  p.  2687750  mm., 
has  the  odour  of  piperidine,  and  is  volatile  in  steam ;  the  methiodide, 
C12H2iN2I,  decomposes  at  230 — 2337  Hydrolysis  of  the  nitrile  yields 
A-ethylmeroquinenine,  derivatives  of  which  have  been  described  by 
Koenigs  (loc.  cit.). 

Meroquineninenitrile ,  C9H14K2,  obtained  from  isonitrosocinchotoxine 
in  6 — 87o  yield,  b.  p.  147 — 150712  mm.,  is  volatile  in  steam  and 
forms  a  picrolonate  decomposing  at  215 — 2177  C.  S. 


Quinine  Formates.  Hunkiarbeyendian  Lacroix  {J.  Pharni.  Chim., 
1906,  [vi],  24,  493 — 494.  See  Abstr.,  1905,  i,  716). — Normal  quinine 
formate  loses  formic  acid  towards  50°  and  yields  quinine  when  heated 
at  95°  j  it  is  dissociated  in  cold  aqueous  solution  into  formic  acid 
and  basic  quinine  formate,  m.  p.  109°  (not  132°  as  previously  stated) 
[a]^  - 144’27  which  is  not  affected  even  by  boiling  water;  it  loses, 
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however,  the  greater  part  of  the  acid  when  heated  to  just  below  its 
melting  point.  E.  E.  A. 

Alkaloids  of  Ergot.  George  Barger  and  Henry  H.  Dale  (Arch. 
Pharm.,  1906,  244,  550 — 555). — Kraft’s  “  hydroergotinine  ”  (Abstr., 
1906,  i,  979)  has  already  been  described  as  ergotoxine  (Barger  and 
Carr,  Chem.  News,  1906,  94,  89).  This  alkaloid  has  the  composition 
C26H30O3N4  or  C27H3203N4,  and  although  itself  amorphous,  forms  crys¬ 
talline  salts.  Very  small  doses  induced  contraction  of  the  pupil, 
bladder,  and  uterus  in  the  case  of  cats,  accompanied  by  abortion  if  the 
animal  was  pregnant ;  a  comparatively  large  dose  induced  gangrene  in 
the  case  of  a  fowl. 

Ergotinine  probably  has  the  formula,  C28H3204N4 ;  it  may  be  the 
acetyl  derivative  of  ergotoxine.  C.  F.  B. 

Alkaloids  of  Pareira  Root.  Max  Scholtz  (Arch.  Pharm.,  1906, 
244,  555—560.  Compare  Abstr.,  1896,  i,  710;  1899,  i,  92).— 
Bebeerine  has  again  been  isolated  from  Radix  Pareirae  and  also  from 
a  commercial  specimen  of  “  bebeerinum  purum.”  It  had  the  same 
melting  point  and  solubility  as  that  obtained  previously,  but  it  exhibited 
dextrorotation,  equal  in  magnitude  to  the  lsevorotation  of  the  older 
specimen,  of  which  it  was  obviously  the  optical  isomeride.  The  benzyl 
iodide ,  C18H2103N,CH2PhI,  is  crystalline  and  melts  at  225°. 

When  bebeerine,  in  the  process  of  preparation,  is  extracted  with 
ether  from  the  crude  mass  of  alkaloid,  a  resinous  mass  remains.  By 
extracting  this  with  pyridine  and  precipitating  the  solution  with  methyl 
alcohol,  a  small  quantity  was  obtained  of  an  amorphous  powder  that 
exactly  resembles  active  bebeerine  in  composition  and  reactions,  but 
has  m.  p.  300°  (instead  of  214°),  and  is  less  soluble  in  the  usual  solvents. 
This  substance  is  precipitated  when  chloroform  solutions  of  d-  and 
^-bebeerine  are  mixed ;  it  is  evidently  the  racemic  modification, 
r-bebeerine. 

In  action  on  the  heart,  d-bebeerine  surpasses  ^-bebeerine  greatly.  A 
dose  of  0  45  gram  of  crystalline  d- bebeerine  injected  subcutaneously  into 
a  rabbit  was  without  effect,  whereas  the  same  dose  of  amorphous 
r-bebeerine  killed  the  animal.  C.  F.  B. 


The  Phosphorus  Haloid  Method  of  Decomposing  Pyrrol¬ 
idine.  Julius  von  Braun  and  Erich  Beschke  (Ber.,  1906,  39, 
4119 — 4125.  Compare  Abstr.,  1905,  i,  596). — This  method  of  decom¬ 
posing  cyclic  imines  serves  as  a  convenient  means  of  obtaining  various 
dihalogenated  paraffins  having  the  substituents  attached  to  the  terminal 
carbon  atoms,  and  the  investigation  has  been  extended  to  pyrrolidine, 
the  simplest  five-membered  ring  compound. 


1  -Benzoylpyrrolidine, 


NBz<fH2" 


prepared  by  benzoylating 


-CH2 
'CH2— ch2’ 

pyrrolidine  in  cold  alkaline  solution,  is  a  colourless  liquid  like  glycerol, 
not  miscible  with  water  or  dilute  acids,  b.  p.  190 — 191°/12  mm. 

The  products  of  the  interaction  of  phosphorus  pentachloride  and 
1-benzoylpyrrolidine  depend  on  the  conditions  of  experiment.  Benzo-8 
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ohlorobutylamide,  NHBz,[CH2]g,OH2Cl,  is  obtained  when  the  mix¬ 
ture  is  boiled  for  one  hour,  and  crystallises  from  ether  in  snow-white 
spears,  m.  p.  48—49°.  If,  however,  the  mixture  is  distilled,  a 
mixture  of  benzonitrile  and  aB-dichlorobutane  is  formed.  The  latter  is 
a  colourless  liquid  of  agreeable  aromatic  odour,  b.  p.  53 — 5 4°/ 12  mm., 
161_163°/760  mm. 

Benzo-8-iodobutylamide,  NHBz*[CH2]3-CH2I,  is  obtained  from  the 
corresponding  chloro-derivative  by  digestion  with  sodium  iodide  in 
alcoholic  solution.  It  crystallises  from  a  mixture  of  ether  and  light 
petroleum  in  slender,  colourless  needles,  m.  p.  58°. 

The  interaction  of  phosphorus  pentabromide  and  1 -benzoyl pyrrol¬ 
idine  gives  benzonitrile  and  aS-dibromobutane,  b.  p.  82712  mm.  (com¬ 
pare  Hamonet,  Abstr.,  1901,  i,  247). 

An  improved  method  of  preparing  pyrrolidine  in  large  quantities  is 
described  (compare  Gabriel,  Abstr.,  1892,  i,  131) ;  in  the  course  of  this 
preparation  a  by-product,  \-phenoxybutyramide,  OPh'fCH^g'CO’NH^, 
m.  p.  80°,  crystallising  from  dilute  alcohol  in  white  plates,  was  isolated. 

W.  R. 

Condensation  Products  of  Pyrroles.  Giuseppe  Plancher  and 
Roberto  Ciusa  ( Atti  R.  Accad.  Lincei,  1906,  [v],  15,  ii,  447 — 454. 
Compare  Abstr.,  1902,  i,  640  ;  1905,  i,  298). — When  2-methylpyrrole  is 
condensed  by  means  of  zinc  acetate  in  acetic  acid  solution,  it  yields 
2  :  4-dimethylindole.  The  first  stage  in  the  change  probably  consists  in 
the  hydrolysis  of  the  2-methylpyrrole  into  lsevulinaldehyde,  which 
then  reacts  with  a  further  quantity  of  2-methylpyrrole  (1  mol.),  giving 
2  :  4-dimethylindole  and  2  mols.  of  water.  2  : 4-Dimethylindole  is 
also  obtained  by  the  condensation  of  acetone  with  m-tolylhydrazone  in 
presence  of  zinc  chloride  and  is  probably  identical  with  that  prepared 
by  Dennstedt  (Abstr.,  1889,  400).  T.  H.  P. 

Formation  of  Pyrrole  from  1 : 4- Diketones.  Action  of 
Ammonia  on  Ethyl  a/3-Diacylcarboxylic  Acids.  Walther 
Borsche  and  Albert  Fels  (Her.,  1906,  39,  3877 — 3886). — It  is  prob¬ 
able  that  in  the  conversion  of  1  : 4-diketones  into  pyrrole  derivatives 
by  means  of  ammonia,  unsaturated  1  : 4-amino-ketones  are  first 
formed  : 

R‘Co-ch2-ch2-co-r  — >r-co*ch2-ch:cr-nh2— *  5?:^>nh. 

vH«Oiv 

Knorr  and  Rabe  (Abstr.,  1901,  i,  163)  have  isolated  ethyl  /J-amino- 
A0~hexene-3-one-y8-dicar  boxy  late  from  ethyl  diacetosuccinate,  and  the 
authors  have  isolated  ethyl  y-amino-a-acetyl-y-phenyl-A£~butenoate, 
NH^CPhlCKFCHAc'CC^Et,  from  ammonia  and  ethyl  phenacylaceto- 
acetate  in  ethereal  solution  and  ethyl  y-amino-a-benzoyl-A^pentenoate, 
NH2,CMeICH*CHBz*C02Et,  from  ammonia  and  ethyl  acetonyl benzoyl - 
acetate. 

Ethyl  y-amino-a-acetyl-y-phenyl-&P-butenoate  separates  from  a  mixture 
of  benzene  and  ether  in  colourless  crystals,  m.  p.  125 — 127°.  Even 
when  kept  in  a  desiccator  water  is  eliminated  and  the  melting  point 
rapidly  falls.  When  warmed  with  water  or  left  in  contact  with  dilute 
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alkalis  it  is  partially  hydrolysed  to  ammonia  and  ethyl  phenacylaceto- 
acetate  and  partially  condensed  to  ethyl  5-phenyl-2-methylpyrrole- 
3-carboxylate  (Paal,  Abstr.,  1885,  516),  which  is  also  formed  as  a  by¬ 
product  in  the  preparation  of  the  amino-compound.  It  is  most  readily 
formed  by  heating  the  dry  amino-compound  at  1 50°  or  by  gently 
warming  with  Nj 4  sulphuric  acid.  When  the  aminoketone  is  gently 
boiled  with  a  2 °/Q  solution  of  sodium  hydroxide  it  yields  the 
,  OH'CMeiC — C(A  ,TTT  ,  .  ,  ,  ,  T 

lactam,  HO’CPlr  ^°Se^“er  wlth  phenylcyefopentenone 

(Abstr.,  1906,  i,  509).  The  lactam  crystallises  in  greenish-yellow  plates, 
m.  p.  158°,  decomposing,  and  is  only  sparingly  soluble  in  ether.  Its 
benzoyl  derivative  melts  and  decomposes  at  195°. 

Ethyl  y-amino-a-benzoyl-^P-pentenoate  forms  large  colourless,  trans¬ 
parent  crystals,  m.  p.  127 — 128°,  and  in  contact  with  water  is  readily 
hydrolysed.  When  warmed  with  dilute  sulphuric  acid  it  yields  ethyl 

CO  Ei’C'OPh 

5-phenyE2-methylpyrrole-i-carboxylate,  2  ^>NH,  in  the  form 

of  colourless  plates,  m,  p.  81°.  The  corresponding  acid,  m.  p.  145°,  is 
extremely  unstable  and  readily  loses  carbon  dioxide  yielding  5-phenyl- 

OH*CPh‘C — CO 

2-methyl-pyrrole.  The  lactam,  HC’CM  *s  Stained  to 

gether  with  phenylcycZopentenone  by  boiling  the  amino-ester  with 
2%  sodium  hydroxide  solution.  It  crystallises  in  yellow  needles, 
m.  p.  129—130°.  J.  J.  S. 

Unsaturated  Acids.  Fritz  Fichter  (J.pr.  Chem.,  1906,  [ii],  74, 
297—339.  Compare  Fichter,  Enzenauer,  and  Uellenberg,  Abstr., 
1900,  i,  312  ;  Fichter  and  Preiswerk,  Abstr.,  1902,  i,  443). — 
I.  Cilraconic  acid  dibromide  ana  aromatic  amines.  —  [With  Ernst 
Tschudin.] — Citraconp-tolylimide  dibromide, 

CMeBr-CO 
CHBr-HXrN  7’ 

the  action  of  bromine  on  citracon-p-tolylimide  in 
solution  at  5°,  crystallises  from  alcohol ;  m.  p.  149°. 

Bromocitracon-p-tolylimide,  M  _nrJ>N’C7H7,  prepared  by  heating 

v'  L  U 


prepared  by 
glacial  acetic 


mesaconic  acid  dibromide  with  ju-toluidine  in  aqueous  solution  on  the 
water-bath,  crystallises  in  small,  yellow  needles,  m.  p.  14b°.  p -Tolu- 

idinocitracon-p-tolylimide,  N  >>N*C7Hr,  formed  byadd- 

C7!d7*-1N  Jti’C  CU 

ing  citracon-^-tolylimide  to  fused  jo-toluidine  at  200°,  crystallises  in 
yellow  needles,  m.  p.  177°;  when  heated  with  60°/o  sulphuric  acid  on 
the  water-bath  it  yields  methyloxalacetyl-p-tolylimide, 

CHMe-CO 

co — ccr*  °tH7’ 

which  crystallises  from  carbon  tetrachloride  in  almost  colourless,  micro¬ 
scopic  needles,  m.  p.  198 — 200°,  and  forms  a  silver  salt,  Cj  ~ 
crystallising  in  yellow  needles. 

p-Toluidinosuccin-p-tolylimide,  C19H.,0O.7N2,  prepared  by  reduction  of 
p-toluidinocitracon-/)-tolylimide  with  aluminium  amalgam  in  ethereal 

vol  xcii.  i.  g 
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solution,  crystallises  in  colourless  needles,  in.  p.  200°.  I  he  stereo- 
isomeride  of  this  substance  which  melts  at  a  lower  temperature  could 
not  be  isolated  from  the  mother  liquors. 

Citracon-o-tolylimide,  CJ2Hu02N,  crystallises  from  methyl  alcohol  in 
plates,  m.  p.  64°,  and  is  volatile  in  a  current  of  steam.  Citracon-o- 
tolylimide  dibromide,  C12Hn02NBr2,  forms  colourless  plates,  m.  p.  84°. 
Bromocitracon-o-tolylimide,  C12H10O.,N Br,  crystallises  in  slightly  yellow 
needles,  m.  p.  119°.  o-Toluidinocitracon-o-tolylimide,  C19H1802N2,  separ¬ 
ates  from  alcohol  in  delicate,  yellow,  granular  crystals,  m.  p.  138°. 
o-Toluidinosuccin-o-tolylimide  crystallises  from  dilute  acetic  acid  in 
colourless,  microscopic  needles,  m.  p.  144°.  The  stereoisomer  id  e  of  this 
substance,  which  melts  at  a  lower  temperature,  remains  in  the  mother 
liquors. 

Citracon-p-dimethylaminoanil,  C13H1402N2,  crystallises  in  reddish- 
yellow,  glistening  needles,  m.  p.  16T5°.  Bromocitracon-'p-dimethyl- 
aminoanil,  C13H1302N2Br,  crystallises  in  slender,  yellowish-red  needles, 
m.  p.  125°.  p- Dimethylaminoanilinocitracon-p-dimethylaminoanil , 
C2tH2402N4,  crystallises  in  brownish-red  prisms,  m.  p.  263—264°. 

p-i) imethylaminoanilinocitraconanil ,  C19H1902N3,  crystallises  in  red 
needles,  m.  p.  163°. 

Citracon-a-naphthylimide  dibromide,  Clf)Hn02N  Br2,  forms  a  colourless 
crystalline  mass,  in.  p  16T5 — 162°.  Bromocitracon-a.-naphthylim.ide, 
C15Hi0O2NBr.  crystallises  from  alcohol  in  glistening,  golden  spangles, 
m.  p.  169°. 

Citracon-fi-naphthylimide  dibromide  forms  colourless  crystals,  m.  p. 
169 '5 — 170°.  Bromocitracon-fi-naphthylimide  crystallises  from  alcohol 
in  light  yellow  spangles,  m.  p.  185°.  (d-Naphthylaminocitracon-fi-naph - 
thylimide,  C25H1802N2,  forms  silky,  yellow  needles,  m.  p.  203°. 

II.  Citraconic  and.  mesaconic  acid  dibromides  and  aromatic  hydr¬ 
azines. — [With  Keiniiaud  Yortisch.] — The  action  of  aromatic  hydr¬ 
azines  on  citraconic  and  mesaconic  acid  dibromides  leads  to  the  formation 
of  1-ary l-4-methyl-3-pyrazolones  (compare  Stolz,  Abstr.,  1905,  i,  942). 
The  following  pyrazolones  together  with  the  corresponding  4-arylazo- 
l-aryl-3-methyl-5-pyrazolones  have  been  prepared  by  this  reaction. 
X-p-l’olyl-i-methi/l-o-pyrazolone,  CnH]2ON2,  crystallises  in  stout  needles, 
m.  p.  217°.  A  product,  m.  p.  242°,  was  obtained  also  from  citraconic 
acid  dibromide. 


\-p-Bromophenyl-^-methyl-?i-pyrazolone ,  C10H9(XN\2Br,  crystallises  in 
white  needles,  m.  p.  245 — 246°.  4-^Bromophenylazo-l-/>-bromophenyl- 
3-methyl-5-pyrazolone,  m.  p.  229 — 230°,  is  identical  with  Eibner  and 
Lane’s  azo-compound,  m.  p.  227°  (Abstr.,  1900,  i,  613). 

\--p-Nitrophenyl-i-methyl-3  pyrazolone,  C10H(JO3N3,  crystallises  in 
glistening,  slightly  brown  leaflets,  m.  p.  266°,  and  dissolves  in  dilute 
sodium  hydroxide,  forming  an  intensely  red  solution. 

III.  Action  of  pheny/hydrazine  on  citraconic  acid. — [With  Gustav 
Fueg.] — Citraconphenylhydrazone  dibromide , 


CMeBr*CO 
CHBr — CO 


>N"-NHPh, 


prepared  by  the  action  of  bromine  on  citraconplienylliydrazone,  crystal¬ 
lises  from  carbon  tetrachloride  in  yellow  aggregates  of  small  needles, 
m.  p.  144°.  It  readily  loses  hydrogen  bromide,  forming  bromocitracon- 


ORGANIC  CHEMISTRY. 


83 


phenylhydrazone ,  Ph,  which  separates  from  carbon 

tetrachloride  in  yellow  crystals,  m.  p.  136°. 

\-Phenyl-2>-methyl-b-pyrazolidone-2i-carboxylphenylhydrazide, 
NPh*NBL _ _ _ 


CO — CH, 


>CMe-CONH-NHPh, 


prepared  by  boiling  citraconic  anhydride  with  2  mols.  of  phenylhydr- 
azine  in  aqueous  solution,  crystallises  in  glistening,  white  leaflets,  m.  p. 
144°.  It  is  hydrolysed  by  much  boiling  hydrochloric  acid,  forming 
1  -phenyl-3  -methyl -  5  - pyrazolidone-3-carboxylic  acid, 

NPh'NPL 

CO— CH^  e’C°2  ’ 

which  crystallises  from  benzene  in  broad,  colourless  needles,  m.  p.  139°, 
and  is  oxidised  by  ferric  chloride  to  pyrazole  blue.  The  silver  salt, 
CnHu03lSr2Ag,  is  crystalline  and  forms  a  silver  mirror  when  heated 
with  a  solvent.  The  action  of  an  excess  of  nitrous  acid  on  the  carb¬ 


oxylic  acid  leads  to  the  formation  of  4-isonitroso-l -phenyl- 3-methyl- 
S-pyi’azolone. 

JDuden’s  phenylhydrazinesuccinyldihydrazide  (Abstr.,  1893,  i,  231)  is 
considered  to  be  the  phenylhydrazide  of  l-phenyl-5-pyrazolidone-3-carb- 
oxylic  acid. 

Citracon-p-iolylhydrazone,  C12H1202N2,  separates  from  alcohol  in 
yellow  crystals,  m.  p.  169.  l-^-Tolyl-'d-vuthyl-d-pyrazolidone-S-carboxyl- 
p-tolylhydrazkle,  C10K22O.2N4,  crystallises  from  alcohol  in  glistening, 
white  leaflets,  m.  p.  204 — 206°  with  slight  decomposition.  l-\)-2'olyl-3- 
melhyl-5-pyrazolidone-3-carboxylic  acid,  C12H]403lSr2,  forms  colourless 
needles,  m.  p.  148°,  and  when  treated  with  nitrous  acid  yields  4 -iso- 
nitroso-l-p-tolyl-3-methyl-5-pyrazolone. 

Citracon- 2  :  4 -xylylhydrazone,  C13H1402N2,  separates  from  alcohol  in 
orange-red  crystals,  m.  p.  129°. 

Gitracon-\>-nitrophenyl}iydrazone,  CnHg04N3,  crystallises  in  brownish- 
red  needles,  in.  p.  205°. 

IY.  Iodophenylhydrazines. — [With  Karl  Philipp.] — b-Iodo-2-acetyl- 
aminotoluene,  CyH10ONI,  prepared  by  the  action  of  iodine  chloride  on 
o-acetotoluidide,  crystallises  in  long,  glistening,  silky  needles,  m.  p. 
168°.  5-Iodo-2-aminotoluene,  C7H8NI,  forms  stout,  colourless  crystals, 
m.  p.  88°.  5- Iodotolyl-2-hydrazine,  C7Hg'N’2T,  prepared  from  diazotised 

5-iodo-2-aminotoluene  by  conversion  into  potassium  5-iodo-toluene-2- 
diazosulphonate  and  reduction  of  this  with  stannous  chloride  and  hydro¬ 
chloric  acid,  crystallises  in  colourless  plates,  m.  p.  98°. 

4 -lodophenylbenzylidenehydrazine,  CigHnN2I,  formed  from  benzalde- 
hyde  and  4-iodophenyiiiydrazine  (Neufeld,  Abstr.,  1889,  251),  crystal 
lises  in  almost  colourless  leaflets,  m.  p.  121°. 

Phenyl-i-iodobenzylidenehydrazine  crystallises  in  silvery  leaflets,  m.  p. 


90°. 


2  :  4 -Di-iodophenylbenzylidenehydrazine,  C13H10lSr2I2,  forms  colourless 
plates,  m.  p.  104°. 

o-Iodo-o-tolylbenzylidenehydrazine,  C14H13N.2T,  crystallises  in  silvery 
plates,  m.  p.  102 — 103°. 

k'-Iodoformazylbenzene,  01(JH15N4T,  formed  by  the  action  of  diazo- 
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benzene  on  4-iodophenylbenzylidenehydrazine,  crystallises  from  alcohol 
or  light  petroleum,  m.  p.  185 — 186°. 

Sodium  i'-iodo/ormazylbenzenesulphonate, 

CaH4I-N2H:C(NsPh)-CflH4-S08Na, 

forms  a  red,  crystalline  powder  and  dyes  silk  a  bluish-red. 

2 '  \41-Di-iodoformazylbenzene,  C1!)H14N’4T2,  crystallises  in  dark  red 
needles,  in,  p.  186°. 

b'-Iodo-o'tolylformazylbenzene ,  C20Hj7N4I,  forms  glistening,  black 
needles,  m.  p.  167°. 

1  --p-Iodophenyl-3-methyl -5-pyrazolone,  C10HgON2T,  formed  from  4-iodo- 
phenyl hydrazine  and  ethyl  acetoacetate,  crystallises  from  alcohol  in 
colourless  needles,  m.  p.  196°.  The  4-isomtfroso-derivative,  C10HsO.2N3l , 
forms  yellow  needles,  m.  p.  189°. 

l-Iodophenyl-2  :  3-dimethyl-b-pyrazolone  (p -iodoantipyrine), 

CnHnON2I, 

crystallises  in  colourless  needles,  m.  p.  1 26°. 

\-op-Di-iodophenyl-3-melhyl-5-pyrazohne,  CI0H8ON2I2,  separates  from 
toluene  in  a  slightly  yellow,  crystalline  crust,  m.  p.  153°. 

\-Iodo-o-tolyl-3-methyl-5-pyrazolone,  CuHnON2I,  m.  p.  194°,  forms  a 
golden-yellow  isonrA’oso-derivative,  OuH10O2N3I,  crystallising  in  leaflets, 
m.  p.  181°. 

\-~p-Iodophenyl-i-methyl-3-pyrazolone  or  5-pyrazolone ,  C,0H9ON2I, 
formed  from  4-iodophenylhydrazine  and  mesaconic  acid  dibromide, 
crystallises  in  glistening,  silvery  leaflets,  m.  p.  126 — 127°. 

V.  Crotonyltolylerediamine  (compare  Autenrieth  and  Pretzell, 
Abstr.,  1903,  i,  474). — [With  Ernst  Preiswekk.] — Crotonyl-p-ioluidide, 
CnHI30]N’,  formed  by  heating  crotonic  acid  with  p-toluidine  in  a  reflux 
apparatus  and  distilling  the  product  in  a  vacuum,  crystallises  from 
benzene;  m.  p.  132°;  an  excess  of  jo-toluidine  leads  to  the  forma¬ 
tion  of  fd-p-toluidinobutyryl-p-toluidide,  C18H22ON2,  which  crystallises 
from  a  mixture  of  benzene  and  light  petroleum  ;  m.  p.  101°.  Dibromo- 
batyryl  p -toluidide,  CnH13ONBr2,  forms  slender,  white  needles, 
m.  p.  171°. 

Crotonyl-3-nitro-])-loluidide,  CnHJ20.;lSr2,  formed  by  the  action  of 
nitric  acid,  D  P45,  on  crotonyl-y?- toluidide,  crystallises  in  yellowish-red 
needles,  m.  p.  1110.  When  reduced  with  tin  and  hydrochloric  acid 
under  cooling,  it  yields  3-amino-i-crolonylaminotoluene,  C11H140]S’o, 
which  forms  white  needles,  m.  p.  148°.  Energetic  reduction  of  the 
nitro-com pound  or  boiling  of  the  preceding  compound  with  hydrochloric 
acid  leads  to  a  partial  intramolecular  change,  resulting  in  the  foi'mation 
of  i-amino-3-crotonylarninotoluene  ;  this  separates  from  benzene  in  stout 
crystals,  m.  p.  182°. 

1  -Crotonyl-5-rneihyl- 1  :  2  :  3-benzotriazole, 


O0H,Me< 


N 


;>n, 


'K(CO*CH:CHMe)' 
prepared  by  the  action  of  nitrous  acid  on  3-amino-4-crotonylamino- 
toluene,  crystallises  in  white  needles,  m.  p.  148°. 

l-Crotonyl-Q-melhyl-\  :2  :  3-benzotriazole,  C111411ON3,  prepared  from 
4-amino-3-crotonylaminotoluidine,  crystallises  in  broad,  flat  needles, 
m.  p.  186°. 


2-Cinnamenyl-5-methylbenziminazole  (Bamberger  and  Berle,  Abstr., 
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1893,  i,  435)  is  formed  by  heating  cinnamic  acid  with  tolylene-3  :  4-di¬ 
amine  and  distilling  the  product  in  a  vacuum  ;  it  crystallises  with 
|H20,  m.  p.  108 — 110°,  loses  |-H20  at  130°;  the  anhydrous  base 
crystallises  from  dry  toluene  ;  m.  p.  164 — 165°.  When  treated  with 
bromine  in  chloroform  solution,  the  base  forms  an  orange-yellow  per- 
bromide  which  is  converted  by  boiling  alcohol  into  bromocinnamenyl- 
methylbenziminazole  hydrobromide,  C](JH13N2Br,HBr,  crystallising  in 
colourless  needles.  The  free  5romo-base,  C1(.H13lSr2Br,  forms  colourless 
crystals,  m.  p.  195°. 

VI.  M ethylbenziminazoles  from  fatty  acids. — [With  George  Rosex- 
berger.] — Whilst  methylbenziminazoles  are  formed  by  distillation 
of  acyltolylene-3  :  4-diamines  or  of  tolyfene-3  :  4-diamine  with  a-methyl- 
A^-pentoic  acid  or  cinnamic  acid  (compare  preceding  section),  only 
resinous  substances  are  obtained  on  heating  crotonyl-or  dimethylaeryl- 
tolylene-3  :  4-diamines. 

Butyryl-p-toluidide,  CnH15ON,  forms  white,  glistening  needles,  m.  p. 
73 — 74°.  3-Nitrobutyryl-'p-toluidide,  CnHu03N2,  crystallises  in  yellow 
needles,  m.  p.  62°.  3-Amino-A-buiyrylaminotoluene ,  CnH1(.ON.2,  forms 
white  leaflets,  m.  p.  140°.  l-Butyryl-5-methyl-l  :  2  \  3-benzotriazole, 
CnH13ON3,  m.  p.  40°.  5-Alethyl-2-propylbenziminazole,  CUHUN2,  crys¬ 
tallises  from  water  in  flat,  white  needles,  m.  p.  156 — 157°. 

\&oValeryl-p-toluidide,  C12Hl7ON,  forms  flat,  white  needles,  m.  p. 
110°,  and  on  nitration  yields  3-nitro-isovaleryl-p-toluidide  (Friederici, 
Abstr ,  1879,  311).  3-Amino-i-imvalerylaminotoluene,  C12H1801Sr2, 
forms  white  leaflets,  m.  p.  154°.  1-iso  Valery  1-5 -methyl-\  :  2  :  3 -benzotri- 
azole,  C42H15ON3,  forms  white,  nacreous  leaflets,  m.  p.  54°.  5-Methyl- 
2-isobutylbenziminazole  crystallises  in  white  needles,  m.  p.  160° 
(145 — 146°,  Hiibner,  Abstr.,  1882, 180). 

isolleptoyl-p-toluidide,  C14H?1OX,  crystallises  from  alcohol  in  white 
needles,  m.  p.  75°.  3-JSTitroisoheptoyl-p-toluidide,  Cl4H20O3N’„,  forms 
yellow  or  colourless  needles,  m.  p.  62°.  3-Amino-i-isoheptoylamino- 
toluene,  C14tT92ON2,  crystallises  in  white  leaflets,  m.  p.  130°,  5 -Methyl- 

l-isoheptoyl-\  :  2  :  3-benzotriazole ,  C14H10ON3,  forms  white  needles,  m.  p. 
52°.  h-Methyl-2-\&ohexylbenziminazole,  C14H20N2,  crystallises  from 
alcohol  in  white  needles,  m.  p.  119°. 

Dimethylacryl-p-toluidide,  C12H 15ON ,  crystallises  in  flat,  white  needles, 
m.  p.  102°.  The  3  Twiro-derivatire,  C13H1403N2,  forms  yellowish-red 
needles,  m.  p.  131°.  3- Amino-i-dimethylacrylamino toluene,  C12H16ON2, 

crystallises  in  white  leaflets,  m.  p.  133°.  l-jDimethylacryl-5-methyl- 
1:2:  3-benzotriazole ,  C12H13ON3,  separates  from  alcohol  in  long  needles, 
m.  p.  129°. 

Cinnamoyl-3-nitrotoluidide,  C1RH1403N2,  forms  yellow  leaflets, 
m.  p.  147°.  3- Amino-i-cinnamoyl  amino  toluene,  crystallises  in  light 
yellow  needles,  m.  p.  201°.  l-Cinnamoyl-5-methyl-\  :  2  :  3-benzotriazole, 
CieH13ON3,  m.  p.  156°. 

a-Methyl-^-pentenoyl-p-toluidide,  C13Hl7ON,  crystallises  in  white 
leaflets  or  scales,  m.  p.  73°,  and  on  nitration  yields  a  mixture  of  pro¬ 
ducts  (compare  Fichter  and  Pfister,  Abstr.,  1904,  i,  547).  5-Methyl-2-a- 
metkyl-AP-butenylbenziminazole,  C13H16]Sr2,  m.  p.  145°,  crystallises  from 
water  and  forms  a  deep  yellow  picrate. 

VII.  Diphenylvinylacetic  acid, — [With  Wilhelm  Latzko.] — Whilst 
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the  relative  stabilities  of  y-phen ylcrotoni c  and  y-phenylvinylacetic  acids 
towards  sodium  hydroxide  are  the  converse  of  those  of  the  Aa-and 
AP-  unsaturated  fatty  acids  in  general  (Fittig  and  Luib,  Abstr.,  1895, 
i,  223),  /3y-diphenyl-crotonic  and  -vinylacetic  acids  behave  in  the  normal 
manner  (compare  Thiele,  Abstr.,  1899,  i,  217,  612). 

(3 y-D iphe nylv iny l acetic  acid,  CHPh ! CPh* CIL, •  C02H ,  is  prepared  by 
heating  a  mixture  of  sodium  phenylsuecinate,  benzaldehyde,  and  acetic 
anhydride  in  a  reflux  apparatus  at  125 — 130°;  it  crystallises  from  a 
mixture  of  benzene  and  light  petroleum  in  slender  needles,  m.  p. 
172 — 173°,  and  decolorises  alkaline  potassium  permanganate  in¬ 
stantaneously.  The  calcium  (4H20)  and  barium  (4H20)  salts  are 
described. 

y-Bromo-(3y-diphenylbutyric  acid,  C16Hj502Br,  formed  by  the  action  of 
hydrogen  bromide  on  the  preceding  acid  in  glacial  acetic  acid  solution, 
crystallises  from  a  mixture  of  ether  and  light  petroleum  in  needles, 
m.  p.  139°,  and  when  boiled  with  water  yields  |Sy-diphenylvinylacetic 
acid  together  with  traces  of  a  neutral  substance. 

/3y-Diphenylcrotonicacid({3-benzylcinnamicacid),Q1QH.^402,'H.<20,ioYYned 
by  boiling  /?y-dipbenylisocrotonic  acid  with  40  mols.  of  sodium  hydr¬ 
oxide  in  20%  solution,  crystallises  from  water  in  glistening  leaflets, 
and  loses  H20  at  125°  ;  the  anhydrous  acid  crystallises  from  a  mixture 
of  ether  and  light  petroleum  in  needles,  m.  p.  130 — 131°,  and  decolo¬ 
rises  alkaline  potassium  permanganate  instantaneously. 

alio -fiy-Diphenylvinyl acetic  acid,  CjfiH1402,  formed  together  with  /3y-di- 
phenylvinylacetic  acid  by  condensation  of  eth\l  phenylsuecinate  and 
benzaldehyde  in  presence  of  sodium  ethoxide  in  absolute  ethereal  solu¬ 
tion,  crystallises  from  a  mixture  of  ether  and  light  petroleum,  m.  p. 
142°,  is  an  extremely  weak  acid  which  cannot  be  titrated  sharply  (com¬ 
pare  Sudborough  and  Lloyd,  Trans.,  1898,  73,  81),  decolorises  alkaline 
potassium  permanganate  instantaneously,  and  yields  /3-benzylcinnamic 
acid  when  boiled  with  aqueous  sodium  hydroxide  ;  the  calcium  salt, 
(ClfiH1s02)2Ca,ClfiHlt02,7H20,  crystallises  in  needles. 

VIII.  Benzylcrotonic  acid. — [With  Eucen  Alber.] — When  carefully 
distilled,  /3-hydroxy-a-benzylbutyric  acid  yields  a-benzylcrotonic  acid  and 
a-phenyl-Aa-bu  ty  lene. 

a -Benzylcrotonic  acid ,  CH2Ph*C(C02H)ICHMe,  crystallises  from  hot 
water  in  long,  silky,  white  needles,  m.  p.  99°,  and  is  slightly  volatile  in 
a  current  of  steam.  The  magnesium,  calcium,  and  barium  salts  are 
amorphous  and  readily  soluble,  a -Benzylcrotonyl  chloride,  b.  p.  139%  2 
mm.  a -Benzylcrotonamide,  CnH13ON,  crystallises  from  alcohol  in 
slender  needles,  m.  p.  117 — 118°.  The  anilide,  C^H^ON,  forms  white 
needles,  m.  p.  90 — 91°.  The  p -toluidide,  C18H19ON,  crystallises  in 
slender,  white  needles,  m.  p.  107°.  fi-Bromo-a-benzylbutyric  acid, 
CnHi302Br,  m.  p.  52 — 55°,  formed  by  the  action  of  hydrogen  bromide 
on  a-benzylcrotonic  acid  in  glacial  acetic  acid  solution,  could  not  be 
purified  and  yields  a-phenyl-A^-butylene  and  a-benzylcrotonic  acid  when 
boiled  with  sodium  carbonate  solution. 

When  fused  with  hydrated  potassium  hydroxide  at  230°,  a-benzyl¬ 
crotonic  acid  undergoes  isomeric  changes,  forming  a-benzylidenebutyric 
(phenylangelic)  acid,  m.  p.  104 — 105°,  together  with  traces  of  hydro- 
cinnamic  acid,  a -Benzylidenebutyryl  chloride  forms  a  yellow  oil,  b.  p. 
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142°/14  mm  ;  the  anilide,  Cl7Hl7OY,  crystallises  in  white  needles,  m.  p. 
128  — 129° ;  the  p -toluidide,  C18H19ON,  forms  slender,  white  needles, 
m.  p.  1 1 1°.  fd-Bromo-fd-phenyl-a-ethylpropionic  acid,  CuH1302Br,  formed  by 
the  action  of  hydrogen  bromide  on  a-bonzylidenebutyric  acid,  crystallises 
in  glistening,  fatty  leaflets,  m.  p.  135 — 137°,  and  yields  chiefly  a-phenyl- 
A^-butylene  and  a-benzylidenebutyric  acid  when  boiled  with  aqueous 
sodium  carbonate.  The  magnesium  (3H20),  calcium  (4H20),  and 
barium  (3H20)  salts  of  a-benzylidenebutyric  acid  are  described. 

When  boiled  with  10  vols.  of  20°/o  alcoholic  potassium  hydroxide 
a-pbenyl-AP-butylene  is  converted  almost  quantitatively  into  a-phenyl- 
Aa- butylene, 

y-Phenylvinylacetic  acid  is  formed  in  a  50 — 55%  yield  by  boiling 
phenylacetaldehyde  with  malonic  acid  and  pyridine  in  a  reflux  appara¬ 
tus,  or  by  heating  phenylacetaldehyde  with  ethyl  malonate  and  glacial 
acetic  acid  on  the  water-bath  ;  in  both  methods  a  small  amount  of 
phenylcrotonic  acid  is  formed.  G.  Y. 

Palladium  Halides.  Alexander  Gutbier  and  M.  Woernle  (Ber., 
1906,  39,  4134—4139.  Compare  Abstr.,  1905,  i,  584,  876  ;  ii,  534  ; 
1906,  i,  12,  244,  402,  805). — -The  authors  have  prepared  pyridinium, 
a-picolinium,  and  quinolinium  tetrahalogen  palladium  salts  and 
examined  their  behaviour  towards  water. 

The  salts  in  question  are  sparingly  soluble  in  alcohol,  and  may  be 
crystallised  from  the  corresponding  halogen  acids  without  undergoing 
decomposition.  Their  aqueous  solutions  undergo  slow  decomposition 
at  the  ordinary  temperature  and  rapid  decomposition  when  warmed 
with  the  formation  of  palladosammines. 

The  Anderson  reaction  is  always  observed  when  palladous  halides 
unite  with  halogen  hydrates  of  aromatic  bases  or  of  aliphatic  diamines 
to  form  more  complex  compounds  ;  the  reaction  is  not,  however,  noted 
when  the  halogen  hydrates  of  aliphatic  amines  are  used. 

Pyridiniumpalladochloride,  (Cr,H5N)2,H2PdCl4,  separates  from  dilute 
hydrochloric  acid  in  brownish-yellow  needles.  By  the  action  of  water, 
it  is  converted  into  palladous  pyridine  chloride,  Pd(C5H5N)2Cl2,  which 
is  a  yellow,  microcrystalline  powder.  Pyridiniumpalladichloride, 
(C5H5N)2,H2PdCl6,  forms  red  prisms. 

Pyridiniumpalladobromide,  (C5H5N)2,H2PdBr4,  crystallises  from 
dilute  liydrobromic  acid  in  reddish-brown  leaflets  and  by  the  action  of 
water  is  converted  into  palladous  pyridine  bromide,  PJ(C5H5N)2Br2, 
which  is  a  yellow,  microerystalline  powder.  Pyridiniumpalladibromide, 
C5H5N)3,H2PdBr6,  forms  bluish-black  prisms. 

a -Picoliniumpalladochloride,  (C5H4NMe)2,H2PdCJl4,  separates  from 
dilute  hydrochloric  acid  in  brown  needles  and  forms  with  water 
palladous  a-picoline  chloride,  Pd(C5H4NMe)2Cl2,  which  separates  from 
alcohol  in  yellow  leaflets.  The  palladichloride,  (C5H4NMe)2,H2PdCl6, 
forms  red  prismatic  needles.  The  palladobromide,  (C5H4NMe)2,H2PdBr4, 
separates  from  dilute  hydrobromic  acid  in  brown  needles.  It  is  con¬ 
verted  by  water  into  palladous  a-picoline  bromide,  Pd(C5H4NMe)2Br2, 
which  crystallises  in  yellowish-red  leaflets. 

Quinoliniumpal la dochloride,  (C,,H7N)2,H2PdCl4,  separates  from  dilute 
hydrochloric  acid  in  yellowish-brown  needles,  and  is  converted  by 
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water  into  palladous  quinoline  chlorine,  Pd(C9H7"N)2Cl2,  which  is  a 
yellow  solid. 

Quinoliniumpalladichloride,  (C9H7Nl2,H2PdCl6,  forms  red  prisms. 

Quinoliniunipalladobromide,  (C9H7N)2,H2PdBr4,  crystallises  from 
dilate  hydrobromic  acid  in  reddish-brown  needles,  and  with  water 
forms  palladous  quinoline  bromide,  Pd(C9H7N)2Br,  which  forms 
reddish-brown  leaflets. 

Methylammoniumpalladickloride ,  (NH2Mp)2,H.2PdCl6,  forms  brick-red 
leaflets  and  needles  ;  the  palladibromide  forms  green  needles. 

Ethylammoniumpalladicldoride ,  (NH2Et)2,H2PdClQ,  crystallises  in 
scarlet  needles. 

Ethylammoniumpalladibromide,  (NIT2Et)2,H2PdBr6,  forms  green 
needles.  Propylammoniumpalladibromide,  (NH2Pr)2,H2PdClfi,  forms 
brick-red  leaflets ;  the  palladibromide  forms  dark  bluish-green  leaflets 
and  needles. 

iso  Butylammoniumpalladichloride,  (C4H9*NH2)2,H2PdCl6,  forms 
leaflets  with  a  bronze  lustre  ;  the  palladibromide  separates  in  bluish- 
black  needles.  A.  McK. 

Oxazine  Dyes.  Julius  Eormanek  (Zeit.  Farb.  Ind.,  1906,  5, 
433 — 434),— -A  preliminary  notice.  Diaminophenazoxonium  chloride , 

nh!-c6h3<^>c6hs-nh2,  is  prepared  by  adding  wi-aminophenol 

to  /i-benzoquinonediehlorodi-imine  in  glacial  acetic  acid  solution.  The 
analogous  methyl,  ethyl,  dimethyl,  and  die thylaminophenazoxonium 
compounds  were  prepared  similarly,  using  the  correspondingalkylamino- 
phenols.  Trhnethyldiaminophenazoxonium  chloride  when  prepared  from 
nitrosomethylaniline  and  m-dimethylaminophenol  is  always  mixed  with 
the  tetramethyl  compound  ;  it  is  obtained  pure  only  by  the  interaction 
of  methylaniline  and  nitroso-m-dimethylaminophenol  in  acetic  acid 
solution.  Similar  remarks  apply  to  the  analogous  triethyldiamino- 
phenazoxonium  chloride. 

Diethylaminophenazoxonium  chloride  is  prepared  by  gently  warming 
a  1  :  ’20  solution  of  nitrosoeihylauiline  hydrochloride  and  /?-naphthol  ; 
if  more  concentrated  solutions  are  used  at  a  higher  temperature  the 
initial  product  condenses  with  jo-phenylenediethyldiamine,  formed 
from  the  nitrosodiethylaniline,  and  a  greater  or  less  proportion  of 
diethylamino-diethylanilinoaminophenonaphthazoxonium  chloride, 

NEt2-C8H4-NH-Cl0H5<“E>C0Ha-NEt2, 

is  produced  according  to  the  conditions.  Similar  results  are  obtained 
with  nitrosodimethylaniline  and  /3-naphthol. 

Diaminophenonaphthazoxonium  chloride, 

NH2-O10H5<^>O6H8-NH2. 

prepared  by  warming  a  concentrated  aqueous  solution  of  amino- 
phenonaphthazoxonium  chloride  with  hydroxylamine  hydrochloride, 
forms  brown  crystals  with  a  bronze  reflex  and  gives  fluorescent 
solutions.  Methyl-Efile-blue  and  ethyl-Nile-blue, 

NH2-C10H5<O'^>g(!H,-NR,. 
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can  be  readily  prepared  in  a  similar  way  from  Meldola's  Blue  or 
diethylaminophenonaphthazoxonium  chloride  respectively  by  using 
hydr««xylamine. 

The  spectroscopic  relations  of  the  foregoing  substances  will  be  dealt 
with  subsequently.  W.  A.  D. 

Sulphineazo-dyes.  Hermann  A.  MOller  ( Zeit .  Farb.  Ind.,  1906, 
5,  357 — 361). — On  reduction  with  ammonium  sulphide,  2  :  4-dinitro-l- 
thiocyanobenzene  (Austen  and  Smith,  Abstr.,  1886,  693)  is  converted 
into  2  :  2' -dinitro-A  :  4 ' -diaminodiphenyl  disulphide , 

S2[C6H3(N02)-NH2]2, 

which  crystallises  from  alcohol  in  lustrous  red  leaflets,  m.  p.  222° ; 
the  nitro-group  in  the  para-position  to  the  thiocyano-radicle  is  there¬ 
fore  reduced,  not  that  in  the  ortho-position.  It  is  probable  that  a 
mercaptan  is  the  primary  product  of  the  reduction,  but  it  undergoes 
oxidation  during  the  treatment  employed.  The  structure  of  the  pro¬ 
duct  follows  from  its  giving  2  :  2,-dinitrodiphenyl  disulphide  (Cleve, 
Abstr.,  1887,  834)  on  eliminating  the  amino-groups  by  the  diazo¬ 
reaction  ;  the  2  :  2'-dinitrodiphenyl  sulphide  was  characterised  by  its 
giving,  on  reduction,  2  :  2'-diaminodiphenyl  disulphide  and  by  its  con¬ 
version  into  1-methylbenzothiazole. 

2  :  2'-Dinitro-4  :  4'-diaminodiphenyl  disulphide  is  used  for  preparing 
dyes  by  diazotising  and  coupling  with  bases  (French  Patent,  337329, 
1903).  2  :  2' - D ini tri ‘diphenyl  disulphide-i  :  4' -disazo-di-fd-naphthylamine, 
[NH2*C10H6'N2'C6H3(NO2)]2S2,  prepared  in  this  way  from  /2-naphthyl- 
amine,  separates  from  acetic  acid  as  a  dark  red  crystalline  powder. 

p -Nitrothiocycmobenzene,  N02’C6H4'CNS,  prepared  from  p-nitro- 
aniline  by  the  diazo-reaction,  crystallises  from  carbon  tetrachloride  in 
lustrous  leaflets,  from  glacial  acetic  acid  in  long,  white  needles,  m.  p. 
133°.  On  reduction  with  ammonium  sulphide  it  gives  4  :  4'-dinitro- 
diphenyl  sulphide,  which  is  reduced  by  stannous  chloride  to  the  corre¬ 
sponding  4  :  4' -diamino-compound  ;  this  serves  to  prepare  diphenyl- 
disulphideA  :  k'-disazo-di-fi-naphthylamine,  [NH2,O10H6*N2*CfiHg]2S2,  as 
above ;  the  dye  crystallises  from  toluene  in  dark  red  crystals. 

On  reduction  with  stannous  chloride  and  hydrochloric  acid, 

2  :  2'-dinitro-4  :  4'-diaminodiphenyl  disulphide  gives  2  :  4 -diamino- 
thiophenol  hydrochloride  ;  on  decomposing  this  with  ammonia, 
2:4:2':  4 ' -tetra-aminodiphenyl  disulphide,  S2[C6H3(NH2)2]2,  is  obtained, 
which  crystallises  from  benzene  or  toluene,  m.  p.  148°.  When  the 
reduction  of  2  :  2'-dinitro-4  :  4'-diaminodipheuyl  disulphide  is  effected  by 
zinc  dust  in  presence  of  acetic  acid  and  acetic  anhydride,  4 -acetylamino- 

s 

1  -methylbenzothiazole,  NHAc*C6H3<C^^CMe,  is  obtained  ;  it  crystal¬ 
lises  from  water  in  nearly  colourless  needles,  m.  p.  159°. 

On  reduction  with  stannous  chloride  and  hydrochloric  acid, 

2  : 4-dinitro-l-thiocyanobenzene  gives,  not  the  corresponding  diamino- 
derivative  (compare  Austen,  Abstr.,  1889,  700),  but  the  isomeric 

S  \ 

1  :4 -diaminobenzothiazole}  which  crystallises 

from  toluene  or  benzene  in  silvery  leaflets,  m.  p.  175°.  The  reduction 
of  o-nitrothiocyanobenzene  takes  place  similarly,  o-Nitrothiocyano- 
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benzene,  N02*C6H1,CNSJ  prepared  from  diazotised  o-nitroaniline  and 
potassium  thiocyanate,  crystallises  from  carbon  tetrachloride  in  colour¬ 
less  needles,  m.  p.  132‘5°;  on  reduction  with  stannous  chloride  and 
hydrochloric  acid  it  gives  1-aminobenzothiazole,  the  acetyl  derivative, 

CGH4<^^C*NHAc,  of  which  forms  white  crystals,  m.  p.  185 — 186°. 

1  :  4 -Diacetyldiaminobenzolhiazole,  prepared  by  boiling  the  correspond¬ 
ing  diamino-compound  with  acetic  anhydride  and  acetic  acid,  separates 
from  the  latter  in  white  crystals  containing  1^-  mol.  of  acetic  acid, 
m.  p.  271°.  When  the  acetylation  is  carried  out  in  alcoholic  solution 
at  the  ordinary  temperature,  \-aminoA-acetylaminobenzothiazole, 

NHAc-CGH4<|>C-NHo,  m.  p.  259—261°,  is  formed;  it  crystallises 

from  acetic  acid  on  adding  light  petroleum. 
\-Aminobenzothiazole-i-azo-j3-naphthylamine, 

nh2-c10h-n2-c1)h3<|>c-nh3, 

prepared  by  diazotising  1-4-diaminobenzothiazole  and  coupling  with 
/3-naphthylamine,  crystallises  from  alcohol  in  dark  violet  needles  with 
a  metallic  reflex,  from  toluene  in  reddish-yellow  leaflets  ;  m.  p.  223°. 

W.  A.  D. 


Decomposition  of  Dextrose  by  Ammoniacal  Zinc  Hydroxide 
in  the  Presence  of  Acetaldehyde.  Adolf  Windaus  ( Ber .,  1906,  39, 
3886 — 3891.  Compare  Abstr.,  1905,  i,  381). — 2  :  4- Dimethyl glyoxaline, 


CMe-NH 
1 1 

CH — -N 


^>CMe,  is  formed  together  with  the  4-methyl  compound  when 


dextrose  is  left  for  some  time  in  contact  with  an  ammoniacal  solution 


of  zinc  hydroxide  and  concentrated  acetaldehyde  solution.  The 
4-methylglyoxaline  only  is  formed  in  the  absence  of  acetaldehyde. 
The  two  bases  are  separated  by  means  of  their  oxalates,  as  the 
dimethylglyoxaline  oxalate  dissolves  readily  in  methyl  alcohol.  The 
picrate,  CuHn07N5,  crystallises  from  hot  water  in  deep  yellow  prisms, 
m.  p.  142 — 143°,  and  is  less  soluble  in  water  than  the  picrate  of  the 
monomethylglyoxaline.  The  base  has  b.  p.  266°/733  mm.,  m.  p.  92°,  and 
dissolves  readily  in  alcohol  or  water.  The  hydrochloride,  C5H9N2C1, 
m.  p.  205°,  is  hygroscopic.  The  platinichlovide  melts  and  decomposes 
at  204°  and  the  nitrate  at  133 — 134°.  The  constitution  of  the  base 


follows  from  the  fact  that  it  can  be  obtained  by  passing  Jowett  and 
Potter’s  3 : 4-dimethylglyoxaline  (Trans.,  1903,  83,  464)  through  a 
strongly  heated  glass  tube  (compare  Wallach,  Abstr.,  1883,  910). 

J.  J.  S. 


Action  of  Bromine  on  a-Lactylcarbamide  and  Related 
Compounds.  II.  Siegmund  Gabriel  {Annalen,  1906,  350,  118 — 134. 
Compare  Abstr.,  1906,  i,  634). — The  action  of  bromine  od  a-phenyl- 
hydantoin  does  not  lead  to  the  formation  of  products  analogous  to 
those  obtained  from  4-methylhydantoin  (a-lactylcarbamide). 


A-BromoA-j)henylhydantoin,  CO<^ 


NH-CBrPh 

NH-CO 


obtained  from  1  mol 
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of  phenylhydantoin  and  bromine  (>  1  mol.)  in  glacial  acetic  acid  on 
the  water-bath,  forms  stout  prisms  or  oblong  plates,  m.  p.  >200°, 
decomposing,  loss  of  hydrogen  bromide  commencing  at  100°.  The 
halogen  is  very  readily  displaced.  Hot  water  causes  the  separation  of 
4-hydroxy-4-plienylhydantoin,  which  readily  reacts  with  hydrogen 
bromide  to  re-form  the  bromo-compound.  The  position  of  the  hydroxyl 
group  or  of  the  halogen  atom  in  these  compounds  is  ascertained  by 
decomposing  them  with  hydrochloric  acid  at  160°,  whereby  benzoyl- 
formic  acid  is  produced. 

A:- Amino  -  phenylhydantoin  sinters  at  160°,  m.  p.  285°,  decomposing, 
dissolves  in  acids  or  alkalis,  yields  the  hydroxy-compound  with  boiling 
water  and  forms  a  sparingly  soluble  nitrate ,  C9H902N3,HN03, 

m.  p.  199 — 200°. 

A-Anilino-A:-phenylhydantoin  forms  slender,  flattened  needles  and  has 
m.  p.  295 — 300°,  decomposing. 

4-Phenyl-  1 -methylhydantoin  by  bromination  yields  the  4-bromo- 
com pound  which  is  converted  by  hot  water  into  i-hydroxy-A-phenyl-l- 
>TTT _ PPh  *OTT 

methylhydantoin,  CO<^.^  ,  m.  p.  128—129°. 


The  reaction  between  alcoholic  potash,  methylamine  hydrochloride, 
and  mandelonitrile  at  70 — 80°  yields  phenylsarcosinamide,  the  hydro¬ 
chloride  of  which  and  potassium  cyanate  yield  A-phenyl-3-rneihyl- 
hydantoin,  C10Hl0O2N2,  which  separates  from  hot  water  in  long  needles, 
m.  p.  177°,  and  dissolves  in  alkali  hydroxides.  The  A-hydroxy-coxa^oxxnA, 
C10H10O3N2,  has  m.  p.  167 — 168°.  By  metbylation,  the  preceding 
hydantoin  yields  i-phenyl-l  :  3-dimethylhydantoin,  Cn H120.2N2,  which 
separates  from  water  in  short,  stout,  hexagonal  prisms,  is  insoluble  in 
alkalis,  and  has  m.  p.  108 — 109°. 

By  treating  4-phenylhydantoin  with  bromine  (-|  mol.)  in  glacial 
acetic  acid  at  100°,  by  heating  the  same  substance  with  its  bromo 


derivative,  or  by  heating  it  with  its  hydroxy-derivative  at  160°  or 
in  aqueous  or  acid  solution,  a  substance,  diphenylhydantil,  is  obtained 

,  .  ,  .  ,  ,  .  .  _  .NH'CPh — N'CHPh 

to  which  is  ascribed  the  constitution  l  ,TTT>w. 

^NII-CO  C  O-NtH 


It  is  a  microcrystalline  powder,  m.  p.  336 — 338°,  decomposing,  sparingly 
soluble  in  solvents  with  high  boiling  points,  but  readily  in  alkalis.  Its 
constitution  follows  from  the  decomposition  by  concentrated  hydro¬ 
chloric  acid  at  165°,  whereby  benzoylformic  and  phenylaminoacetic 
acids  are  the  characteristic  products. 

4  :  4' -Diphenyl- 1  : 1 ' -dimethyl hydantil. 


NH--CPh— N  •  CHPh 
°  ^NMe-CO  CCHSTMe 


>co, 


resulting  by  the  metbylation  of  diphenylhydantil  or  by  the  bromina¬ 
tion  of  4-pheny  1-1  -methylhydantoin  in  glacial  acetic  acid,  forms  long, 
white  needles,  m.  p.  329—334°,  decomposing,  does  not  dissolve  in  cold 
alkalis  and  is  decomposed  by  boiling  potash,  yielding  benzoylformic 
acid  and  4-phenyl-l-methylhydantoin. 

When  4-phenyl-3-methyl hydantoin,  4-phenyl-l-methylhydantoin,  or 
4-phenyl-l  :  3-dimethylhydantoin  is  heated  with  4-bromo-4  phenyl¬ 
hydantoin  in  glacial  acetic  acid  at  100°,  diphenylhydantil  is  obtained 


92 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


contrary  to  expectation,  whilst  in  the  second  case  diphenyldimethyl- 
hydantil  is  also  produced. 

Diphenylhydantil  is  identical  with  Pinner’s  v^-phenylhydantoin 
(compare  following  abstract),  which  can  be  obtained  also  by  exposing 
an  alcoholic  solution  of  4-phenylhydantoin  to  atmospheric  oxygen. 

c.  s. 


i/'-Hydantoins.  Adolf  Pinner  (Annalen,  1906,  350,  135 — 140. 
Compare  Abstr.,  1888,  1102 ;  preceding  abstract). — The  author  has 
re-examined  the  decomposition  of  4-phenyl-l-ethyl-i^-hydantoin  by 
barium  hydroxide,  and  has  identified  ammonia,  ethylamine,  benzoyl- 
formic  and  4-phenyl- 1-ethylhydantoic  acids  in  the  decomposition 
products.  He  agrees  with  Gabriel  that  phenyl-i^-hydantoin  is  diphenyl¬ 
hydantil  ;  similarly,  styryl-t^-hydantoin  is  dieinnamylhydantil. 

C.  S. 


Quindoline.  Friedrich  Fichter  and  Rudolf  Boehringer  ( Ber ., 
1906,  39,  3932 — 3942). — With  the  view  of  obtaining  cyclic  azoxy- 
compounds,  ethyl  fo's-o-nitrobenzylmalonate  was  acted  on  by  alcoholic 
sodium  hydroxide.  The  action  was  a  vigorous  one,  attended  with  the 
separation  of  sodium  carbonate  and  the  formation  of  a  dark  red 
sodium  salt,  which,  when  decomposed  with  acids,  formed  a  compound, 
C.rH10O,N2.  The  latter  is  not,  however,  an  azoxy-compound,  but  is 

d  ^  C  H  *C‘NH 

dihydroxy  quindoline,  QII  j/’  4  jj  CQ>Cr.H4  or 

c6h4-c:n-c6h4 

OH-N - C=C-OH’ 


a  compound  containing  both  a  quinoline  and  an  indene  nucleus.  Its 
formation  is  represented  by  the  equation  CgjH^OglN^  =  C15H10O2N2  + 
2C02  +  2Et0H;  it  is  assumed  that  bis-o-nitrobenzylmethane  is  formed 
as  an  intermediate  product.  Dihydroxyquindoline  forms  a  red,  crystal¬ 
line  powder  which  does  not  melt  below  300° ;  it  is  a  weak  acid,  dis¬ 
solving  readily  in  alkali  hydroxides,  but  with  difficulty  in  sodium 
carbonate  or  ammonia.  It  forms  dark  red  salts  which  are  soluble  in 
water. 

The  acid  character  of  dihydroxyquindoline  is  ascribed  to  the  hydroxy- 
group  attached  to  nitrogen,  whilst  in  the  other  portion  of  the  molecule 
the  groupiug  is  analogous  to  that  in  hydroxy-2-methylquinoline.  The 
C  H  'C*NH 

methyl  ether,  ^  4  m_^q^>C6H4,  obtained  by  the  action  of  methyl 

sulphate  on  the  solution  of  dihydroxyquindoline  in  sodium  hydroxide, 
separates  in  needles,  m.  p.  184°;  it  is  insoluble  in  alkali.  When 
acetylated  it  forms  acetyldihydroxyquindoline  methyl  ether , 

|  o  4  j  |  t>  4 

OMe-N - C=OOAc’ 

which  separates  from  absolute  alcohol  in  greenish-white  needles,  m.  p. 
148°.  It  is  readily  saponifiable,  and  is  comparable  with  esters  of 
hydroxyquinaldine. 

When  dihydroxyquindoline  is  warmed  with  phenylhydrazine  it  loses 
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one-half  of  its  oxygen  and  forms  hydroxyquindoline , 

cgh4.c-nh 

NH- C-CO^°6  4’ 

which  forms  yellow,  rhombic  crystals  and  does  not  melt  below  300°; 
it  is  a  weak  base.  The  hydrochloride ,  (C15H10OJST2)9,HC1,  forms  yellow, 
silky  needles ;  the  quorate  is  also  described.  The  acetyl  derivative, 
C  H  C*N*C  H 

4^ _ (>OA  •’  sePara^es  ^rom  absolute  alcohol  in  yellowish- white 


needles  and  is  readily  saponifiable. 

^0  •CICH — C - C*dSTJtT 

Nitrohydroxyquindoline,  2  qh-ch-C-NH-C-CO^>CgH4’  obtained 

by  nitrating  hydroxyquindoline  in  glacial  acetic  acid  solution,  separates 
from  nitrobenzene  in  glistening,  red  leaflets.  Its  solution  in  concen¬ 
trated  sulphuric  acid  is  red,  whilst  its  solution  in  alcoholic  sodium 
hydroxide  is  blue.  When  reduced  by  sodium  sulphide  it  forms  amino - 
hydroxyquindoline,  C10HnON3,  which  separates  in  yellow  needles,  forms 
a  hydrochloride,  and  condenses  with  benzaldehyde  to  form  benzylidene- 
,  _  _  .  ,  ..  CHPh-CICH — C - C-NK  „  TT 

ammohydroxy  quindoline,  CH' CHC-NH*C“CO^C6H4’  WhlCh 


crystallises  in  needles. 

C  H  *CIN — 

Quindoline , 


^>C6H4,  obtained  by  the  vigorous  reduction 


of  dihydroxyquindoline  by  phenylhydrazine,  or  better  by  heating 
dihydroxyquindoline  with  a  mixture  of  hydriodic  acid  and  phosphorus 
at  150°,  separates  from  alcohol  in  colourless  needles,  m.  p.  247 — 248°; 
it  forms  coloured  salts.  The  hydrochloride,  hydriodide,  nitrate,  and 
quorate  are  described.  Acetylquindoline,  Cl7H12ON2,  separates  from 
alcohol  in  yellowish-white  needles,  m.  p.  177 — 178°. 

Quindoline  methiodide,  C10H13N2I,  separates  from  water  in  yellow 
needles.  It  forms  a  periodide,  C)6H1?N2I3,  obtained  as  a  by-product  in 
the  preparation  of  the  methiodide,  or  by  heating  dihydroxyquindoline 
with  a  mixture  of  methyl  iodide  and  methyl  alcohol  at  130 — 140°, 
and  forms  glistening  leaflets. 

Quindoline  ethiodide,  C17H15N2I,  forms  yellow  needles,  m.  p. 
222 — 223°  ;  its  periodide,  Cl7H15^2I3,  separates  from  alcohol  in  greenish- 
black  needles. 

When  a  warm  aqueous  solution  of  quindoline  methiodide  is  acted  on 
by  an  excess  of  a  10°/o  solution  of  sodium  hydroxide,  a  product  is  pre¬ 
cipitated  which,  when  crystallised  from  toluene,  is  free  from  iodine. 
It  decomposes  at  260° ;  it  is  a  pseudo-base,  forming  the  yellow  quater¬ 
nary  salts  with  acids,  even  with  carbon  dioxide.  The  compound  is 
possibly  meihylquindolanol ,  C16H14ON2  A.  McK. 


Basic  Triphenylmethane  Dyes  containing  Sulphur.  Julius 
Schmidlin  (Ber.,  190G,  39,  4204 — 4216). — When  p-leucaniline  or  its 
homologues  (compare  D.R.-P.  100556)  is  treated  with  fuming  sulphuric 
acid  at  low  temperatures  for  from  eight  days  to  a  month  and  the  pro¬ 
duct  is  oxidised,  best  electrolytically,  sparingly  soluble  blue  dyes  are 
obtained,  which  contain  two  sulphone  groups  (hence  called  rosaniline- 
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disulphones),  are  mono-acid  bases,  and  have  two  diazotisable  amino- 
groups.  p -Rosanilinedisulphone,  obtained  from  ja-leucaniline  hydro¬ 
chloride,  forms  copper-colonred  crystals  soluble  in  acids  •  the  sulphate, 
[C19H,4N3(S02)2]2S04,H20,  was  prepared. 

p- Rosanilinedisulphone  trisulphonic  acid,  ClgH10N3(SOo)2(SO3H)3,4H2O, 
is  obtained  when  jp-leucaniline  hydrochloride  and  fuming  sulphuric  acid 
(60 °/0  of  trioxide)  are  heated  to  incipient  ebullition  for  two  and  a  half 
hours.  It  is  a  white  powder,  soluble  in  warm  water  to  an  intensely  blue 
solution,  from  which  concentrated  sulphuric  acid  reprecipitates  the 
hydrated  substance  in  white  needles;  at  130 — 140°  the  water  is  ex¬ 
pelled  and  the  dark  brown  residue  dissolves  in  water  to  a  blue  solu¬ 
tion.  The  alkali  salts  are  colourless.  At  170 — 180°  the  sulphonic 
acid  absorbs  oxygen,  changing  into  a  sparingly  soluble  substance. 

Leucaniline  hydrochloride  yields  a  similar  dye  which  forms  dark  blue 
crystals  with  red  reflex ;  the  sidphale,  [C20Hl6N3(SO2)2]2SO4,H2O,  was 
prepared. 

The  leuco-compound  of  new  magenta  (triaminotritolylmethane 
hydrochloride)  yields  the  sulphate  of  new  magenta  disulphone, 
[O22H20N3(SO2)2].2SO4,H2O,  which  is  sparingly  soluble  in  water  and 
separates  from  10°/o  sulphuric  acid  in  dark  blue  crystals  with  a  red 
reflex.  The  base,  C22H19N3(S02)2,II20,  is  a  black,  microcrystalline 
powder,  insoluble  in  water.  The  hydrochloride,  C22H19N3(S0.2)2,HC1, 
forms  brown  crystals,  is  sparingly  soluble  in  water,  and  does  not 
yield  triacid  salts. 

When  new  magenta  disulphone  is  boiled  with  hydrochloric  acid  for 
two  days  the  blue  colour  disappears,  and  a  brown,  flocculent  substance , 
C22H2iOslSrS2,  is  obtained,  which  dissolves  sparingly  in  dilute  acids, 
readily  in  alkalis.  New  magenta  disulphone  sulphate  is  converted  by 
nitrous  acid  into  a  substance  apparently  identical  with  the  preceding ; 
the  violet-coloured  solution  of  the  diazonium  salt  is  extraordinarily 
sensitive  to  light,  exposure  for  a 
few  seconds  to  sunlight  causing  the 
evolution  of  nitrogen  and  the  forma¬ 
tion  of  the  substance  mentioned 
above. 

The  formula  proposed  for  the 
rosaniline  disulphones  is 


Action  of  Hydroxylamine  on  fscRosindone  and  Thio- 
rosindone,  and  the  Formation  of  Naphthasafranol  from  iso - 

Rosindone.  Otto  Fischer  and  K.  Arntz  (Her.,  1906,  39, 
3807 — 3812.  Compare  Fischer  and  Hepp,  Abstr.,  1905,  i,  948). — The 
supposed  fsorosindoneoxime  (Fischer  and  Hepp,  Abstr.,  1900,  i,  461)  is 

xj - C'C.H 

now  shown  to  be  s-aminofsorosindone,  C,.H„0<f"  -r..  U  J^C'NH,,. 

’  G  3  ^"NPlrC — CH^  2 

An  improved  method  for  the  preparation  of  the  substance  is  described. 
Acetylaminoiiorosindone,  C24H1-02N3,  crystallises  in  steel-blue,  glisten¬ 
ing  needles,  dissolves  in  alcohol,  forming  a  scarlet  solution,  and  gives 
a  bluish- violet  coloration  with  concentrated  sulphuric  acid.  The 
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benzylidene  derivative,  C29H1£)ON3,  formed  by  heating  a  molecular 
mixture  of  benzaldehyde  and  aminoisorosindone  on  the  water-bath,  is 
obtained  in  scarlet  crystals,  gives  a  violet  coloration  with  concentrated 
sulphuric  acid,  and  is  hydrolysed  by  boiling  dilute  acids,  forming  its 
generators.  The  p -nitrobenzylidene  derivative,  C2!)H1S03N4,  crystallises 
in  [red  needles.  The  o -hydroxybenzylidene  derivative  forms  scarlet 
crystals. 

When  heated  with  concentrated  hydrochloric  acid  and  glacial  acetic 
acid  at  180 — 190°  under  pressure,  aminoisorosindone  yields  the 
hydrochloride  of  the  corresponding  hydroxyfsorosindone ;  this  forms 
dark  red,  metallic  needles  and  remains  unchanged  when  heated  with 
hydrochloric  acid  at  200 — 220°  under  pressure  for  twenty  hours. 
Ilydroxyisorosindone,  C22H140;ilSr2,  crystallises  from  a  mixture  of 
benzene  and  alcohol  in  glistening,  bronze,  narrow  leaflets,  sinters  at 
230°,  and  decomposes  yielding  a  red  sublimate  at  260°.  When 
boiled  with  alcoholic  potassium  hydroxide  and  methyl  or  ethyl  iodide, 
hydroxy isorosindone  yields  the  corresponding  ether  of  napthasafranol. 

The  substance  previously  described  as  7-o-tolyh'sorosindoneoxime 
(Abstr.,  1900,  i,  460)  must  be  amino-o-tolylisorosindone. 

The  action  of  liydroxylamine  on  thiorosindone  leads  to  the  formation 
of  Kehrmann  and  Locher’s  product,  C22H]501Sr.{  (Abstr.,  1899,  i,  82), 
which  when  treated  with  concentrated  hydrochloric  acid  at  200°  under 
pressure  yields  rosindone. 

Naphthasafranol  is  formed  when  worosindone  is  heated  with  glacial 
acetic  and  concentrated  hydrochloric  acids  at  200°  under  pressure  for 
ten  to  fifteen  hours.  G-.  Y. 


Formation  of  5-Triazolone  and  of  5-Triazolone  Derivatives 
from  Diazoaliphatic  Acids.  Theodor  Curtius  and  James 
Thompson  ( Ber .,  1906J  39,  4140 — 4144.  Compare  Abstr.,  1906,  i, 
940,  this  vol.,  i,  21). — The  authors  prove  that  the  compound  originally 
described  as  isodiazoacetylaminoacetic  acid, 

?!!>c*co-nh-ch2-co2h, 


is  in  reality  5-triazolone-\ -acetic  acid, 


N~=N 

ch2-co 


>n-ch2-co2h. 


The 


isolation  of  5-triazolone  is  described. 

When  diazoacetamide  (1  mol.)  is  agitated  with  2Ar-potassium 
hydroxide  (2  mols.),  neither  nitrogen  nor  an  appreciable  amount  of 
ammonia  is  evolved.  On  the  addition  of  a  diazotoluene  sulphate 
solution,  an  orange-coloured  solution  is  obtained,  from  which,  on  the 
addition  of  acetic  acid,  i-azololuene-5-triazolone, 


is  precipitated ;  it  crystallises  from  alcohol  in  yellow  needles  which 
deflagrate  at  163° 

When  an  aqueous  solution  of  diazoacetamide  is  warmed  with 
barium  hydroxide,  the  transformation  into  triazolone  also  occurs. 
After  removal  of  the  excess  of  barium  hyalroxide,  the  barium  salt 
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of 

N: 

i 


triazolone  is  obtained  in  needles,  from  which  5 -triazolone, 
znJST 

^>NH,  itself  may  be  prepared.  The  latter  separates  from 


ch2-co 

dilute  alcohol  in  colourless  rosettes  and  decomposes  at  about  135°.  It 
gives  an  acid  reaction  towards  litmus.  When  boiled  with  moderately 
concentrated  sulphuric  acid,  it  is  decomposed  with  the  gradual 
evolution  of  nitrogen,  and  when  alkali  is  then  added,  ammonia  is 
evolved.  When  sodium  nitrite  and  acetic  acid  are  added  to  its  aqueous 
solution,  a  dark  violet  coloration  is  produced.  5-Triazolone  is  very 
stable  towards  alkali,  no  ammonia  being  evolved  when  it  is  boiled 
with  concentrated  sodium  hydroxide. 
i- Azotoluene-5 -triazolone- 1  -acetic  acid, 


C,H4Me-N.N-CH<C0  ^  CH^C0^H, 

prepared  by  coupling  5-triazolone-l-acetic  acid,  formerly  described  as 
fsodiazoacetylaminoacetic  acid  ( loc .  cit.),  with  diazotoluene  sulphate, 
separates  from  alcohol  in  orange-red  needles,  m.  p.  156°,  decomposing. 

The  amide  separates  from  alcohol  in  yellowish-red  needles, 
m.  p.  166°,  decomposing.  Its  solution  in  alkali  is  yellow.  When 
crystallised  from  glacial  acetic  acid,  it  forms  the  isomeric  compound , 
CnH12O2N0,  which  crystallises  in  colourless  needles,  m.  p.  231°, 
decomposing,  and  is  insoluble  in  alkali,  A.  McK. 


Formation  of  Derivatives  of  Oxanilhydroxamic  Acid  from 
4-uoNitroso  l-phenyl-5-triazolone.  Otto  Dimroth  and  Ludwig 
Taub  (Ber.,  1906,  39,  3912—3920.  Compare  Abstr.,  1903,  i,  127).— 
By  the  action  of  nitrous  acid  on  5-hydroxy-l -phenyl-1  : 2  : 3-triazole, 
]STzz=:=N 

NPh<*  •  ,  or  on  5-hydroxy- 1-phenyl-l  :  2  :  3-triazole-4-carb- 

0(0x1) .  C  id. 

oxylic  acid,  a  compound  is  formed,  which  may  be  formulated  either  as 

i-nitroso-5-hydroxy-\-phenylPi'iazole ,  NPh<C(OH):C-NO’  or  "or6 

N— N 

probably  as  4:-isonitroso-l-phenyl-5-triazolone,  NPh<C0-6:N-0H’  lt 


separates  from  a  mixture  of  ether  and  light  petroleum  in  silky,  orange- 
coloured  needles,  which  are  completely  decomposed  at  195°;  its 
ammonium  salt  forms  violet  plates. 

4-rscrNitroso-l-phenyl-5-triazolone  is  of  interest  on  account  of  the 
ease  with  which  the  ring  is  broken.  When  treated  with  concen¬ 
trated  hydrochloric  acid,  nitrogen  is  evolved,  and  oxanilhydroxamic 
chloride ,  NHPh’CO'CClIN’OH,  formed ;  this  separates  from  a 
mixture  of  ether  and  light  petroleum  in  colourless  needles  and  begins 
to  decompose  at  about  160°. 

Oxanilhydroxamic  anilide,  NHPh*CO*C*NHPh!N’OH,  obtained 
from  the  preceding  chloride  and  aniline,  separates  from  alcohol  in 
colourless  needles,  m.  p.  180°.  Its  constitution  is  established  by  its 
conversion  into  oxanilide  and  liydroxylamine  by  the  action  of  fuming 
hydrochloric  acid. 

Oxanilhydroxamic  acid,  N HPh •  CO •  C(OH) N •  OH,  obtained  by  the 
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action  of  water  on  oxanilhydroxamie  chloride,  separates  from  alcohol 
in  colourless  needles  and  decomposes  at  163°.  When  heated  in  a 
vacuum  at  a  high  temperature,  it  forms  diphenylcarbamide,  carhon 
dioxide,  and  ammonia. 

When  4-isonitroso-l-phenyl-5-triazolone  is  boiled  with  water,  in 
addition  to  oxanilhydroxamie  acid  two  colourless,  crystalline 
isomerides,  ClfiH1204N4,  are  formed  according  to  the  equation 
2C8H803N2  =  C16H1204N4  +  2H20.  The  constitution  of  these  com¬ 
pounds  has  not  yet  been  absolutely  settled.  The  one  is  probably 


glyoximeperoxidedicarboxylanilide, 


NHPh-C0*(j):N*0 
NHPh’CO'C  :n*o’ 


which  may  be 


obtained  either  by  boiling  4-isonitroso-l-phenyl-5-triazolone  with  dilute 
sulphuric  acid  or  by  boiling  oxanilhydroxamie  chloride  with  aqueous 
sodium  acetate  ;  it  separates  from  alcohol  in  prisms,  m.  p.  187°;  it  is 
very  stable  towards  oxidising  agents,  but  is  readily  attacked  by  reducing 
agents.  The  second  isomeride  is  probably  3  :  Q-dioximino-2  : 5-diketo- 

1  :  4 -diphenylpiperazine,  NPh<^^|^^g|^^^>lS[Ph ;  it  is  best  obtained 

by  warming  4-isonitroso-l-phenyl-5-triazolone  with  alcohol.  It  forms 
glistening,  colourless  leaflets  and  decomposes  at  195°.  Its  alcoholic 
solution  gives  a  red  coloration  with  ferric  chloride.  When  acted 
on  by  dilute  sodium  hydroxide,  it  is  converted  into  oxanilhydroxamie 
anilide.  A.  McK. 


Syntheses  with  Azoimides.  VI.  Condensation  of  Phenyl- 
azoimide  with  Ketones.  Otto  Dimroth,  Erich  Prison  i,  and 
Joseph  Marshall  {Ber.,  39,  3920 — 3928.  Compare  Abstr.,  1903,  i, 
127). — Since  phenylazoimide  readily  interacts  with  acid  esters, 
/3-ketonic  esters,  &c.,  in  the  presence  of  sodium  ethoxide  with  the 
formation  of  1:2: 3-triazole,  it  was  probable  that  ketones  would 
undergo  condensation  in  an  analogous  manner.  The  authors  accord¬ 
ingly  investigated  the  action  of  phenylazoimide  on  acetone  and  on 
dypnone. 

I  :  5-Diphenyl- 1 :  2  :  3-triazole-i-azoacetophenone, 

^  S^Phie-scN-CHg-coPh’ 

obtained  by  the  interaction  of  acetophenone,  phenylazoimide,  and  sodium 
ethoxide,  separates  from  dilute  alcohol  in  yellow  leaflets,  m.  p.  176°. 
It  is  a  weak  acid  and  forms  red  salts  ;  at  the  same  time,  as  a  triazole 
derivative,  it  exhibits  basic  character  in  so  far  as  it  forms  a  hydro¬ 
chloride  which  is  readily  decomposed  by  water.  The  sodium  salt  is  a 
brick-red  powder ;  the  silver  salt  is  red  ;  the  methyl  derivative  forms 
colourless  crystals,  m.  p.  133 — 135° ;  the  acetyl  derivative  forms 
colourless  crystals,  m.  p.  175°. 

N~1SI 

4-Amino-l  :  5-diphenyl-l  :  2  :  3-triazole,  NPh<^  I  ,  obtained 

CPh.  u  *.N  Jd2 

by  the  reduction  of  1  : 5-diphenyl-l  :  2  :  3-triazole-4-azoacetophenone 
with  zinc  dust  and  ammonia  in  alcoholic  suspension,  forms  colourless 
needles,  m.  p.  124°.  Its  constitution  follows  from  its  synthesis  from 
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n==n 

ethyl  1  :  5-diphenyl- 1  :2  :  3-triazole-4-eai‘boxylate,  NPh<^  I  .  .. 

J  CPh.  C 'CUgJiit 

(Abstr.,  1903,  i,  127),  which  was  first  converted  into  its  hydrazide, 
this  separates  from  water  in 
The  corresponding  azoimide,  m.  p 


Cl5H13ON5  ;  this  separates  from  water  in  colourless  needles,  m.  p. 


166—167°. 


Ill- 


boiled  with  alcohol,  forms  the  urethane,  C17H10O2N4, 


1 1 2°,  when 
from  which 

4-amino- 1  :  5-diphenyl-l  :  2  :  3  triazole  is  readily  obtained  by  boiling 
with  concentrated  hydrochloric  acid.  When  the  base  is  diazotised 
and  then  coupled  with  ethyl  benzoylacetate,  it  forms  the  azo-compound, 
ethyl  1  : 5-diphenyl-l  :  2  :  3-triazole-^-azobenzoylacetate , 

NPh<K==1f 

X.'Ph :  o  -N  :N*CHBz*C02Et  ’ 

which  crystallises  in  yellow  needles,  m.  p.  148°,  from  which  on  boiling 
with  alcoholic  potassium  hydroxide  the  carbethoxy-group  is  eliminated 
with  the  formation  of  a  compound  identical  in  all  respects  with  that 
obtained  by  the  interaction  of  phenylazoimide  with  acetophenone. 

The  mechanism  of  the  formation  of  1  :  5-diphenyl-l  :  2  :  3-triazole-4- 
azoacetophenone  from  phenylazoimide  and  acetophenone  is  discussed  ; 
it  is  assumed  that  the  first  phase  of  the  action  consists  in  the  forma¬ 
tion  of  a  diazoamino-compound. 

When  phenylazoimide  and  dypnone  are  condensed  in  presence  of 
sodium  ethoxide,  1  :  5-diphenyl-i-a.styryl-l  :  2  :  3-triazole, 

NPh<N  =  ? 

N3Ph:c-OPh:cH2’ 

is  obtained ;  it  forms  yellow  prisms,  m.  p.  127 — 128°.  The  action  is  re¬ 
presented  by  the  equation  C6H5N3  +  C16H140  =  C22Hl7N3  +  H20.  The 
compound  is  unsaturated,  uniting  with  bromine  to. form  the  dibromide, 
C22Hl7lSr3Br2,  which  crystallises  in  colourless  needles  and  melts  and 
decomposes  at  195°.  When  boiled  with  alcohol,  hydrogen  bromide  is 
quantitatively  eliminated,  and  the  monobromide, 

JST  — N 

^CPhlC-CPhlCHBr’ 

obtained;  the  latter  separates  in  colourless  prisms,  m.  p.  112 — 113°. 
When  oxidised  by  permanganate  in  the  cold,  1  : 5-diphenyl-4-a- 
styryl-1  :  2  :  3-triazole  forms  i-benzoyl-1  :  5-diphenyl-l  :  2  :  3-triazole, 

NPh^Qp^.^l,  j>  >  which  separates  from  alcohol  in  spear-shaped 

crystals,  m.  p.  166°.  The  same  compound  may  be  formed  by  the  con¬ 
densation  of  phenylazoimide  with  dibenzoylmethane  in  the  presence  of 
sodium  methoxide.  A.  McK. 


Compounds  containing  a  previously  Unknown  Ring.  II. 
Milokad  Z.  Jovitschitsch  ( Ber .,  1906,  39,  3821 — 3830.  Compare 
Abstr.,  1898,  i,  93;  1899,  i,  239;  1902,  i,  202). — After  repeated 
recrystallisations  from  water,  phenyldioxatriazine  crystallises  in 
light  green  needles,  commences  to  decompose  above  250°,  and  forms 
a  gelatinous  silver  salt.  When  boiled  with  an  excess  of  W/IO  alkali 
hydroxide  solution,  phenyldioxatriazine  or  its  ethyl  carboxvlate  yields 
a  deep  red  solution  of  the  sodium  derivative  of  phenyldihydroxydi 


ORGANIC  CHEMISTRY. 


99 


hydrodioxatriazine  and  not  of  phenyldioxatriazine  as  previously  sup¬ 
posed.  3  :  §-Dihydroxy-k-phenyldihydro-\  :  2  :  3  :  4  :  6-dioxatriazine, 
CEyN(OHVO  . 

NPh*N(0H),0’  crysfca“lses  in  golden  scales,  m.  p.  205°,  and  is  moder¬ 
ately  soluble  in  alcohol.  The  monoalkali  salts  become  yellow  on 
exposure  to  air ;  the  dialkali  salts  are  stable ;  the  silver  salt, 

C7H704N3Ag2, 

is  reddish-brown. 

The  o -toluidine  derivative  of  ethyl  oximinoaeetate, 
C7H7-NH-C(NOH)*COEt, 

prepared  in  a  quantitative  yield  by  the  action  of  2  mols.  of  o-toluidine 
on  ethyl  chloro-oximinoacetate  in  ethereal  solution,  crystallises  in 
white  octahedra,  m.  p.  88°,  the  m-toluidine  derivative,  m.  p.  123°, 
obtained  in  the  same  way,  but  in  poorer  yields,  crystallises  on  dilution 
of  its  alcoholic  solution.  The  p -toluidine  derivative,  m.  p.  125°, 
crystallises  on  evaporation  of  its  ethereal  solution.  The  m -xylidine 
derivative,  m.  p.  79°,  crystallises  from  dilute  alcohol. 

„  7  7  ,  7  ...  .  .  K  .  .  CH(C09Et)*N*0  „ 

May l  ‘k-o-tolyldioxatnazine-Q-carboxylate ,  ^  *  2^-q’  *ormed 

by  the  action  of  nitrous  acid  on  the  o-toluidine  derivative  of  ethyl 
oximinoaeetate  in  concentrated  sulphuric  acid,  crystallises  in  silky, 
matted,  voluminous  needles,  m.  p.  157°,  decomposes  immediately 
above  its  melting  point,  and  dissolves  in  aqueous  alkali  hydroxides, 
forming  a  violet  monoalkali  salt;  the  silver  salt  is  red.  4  o-Tolyl- 
dioxatriazine,  prepared  by  hydrolysis  of  the  ethyl  carboxylate  with 
more  than  2  mols.  of  N/ 10  alkali  hydroxide,  crystallises  from  hot 
water  in  light  yellow  needles,  commences  to  blacken  at  240°, 
m.  p.  254°,  forms  a  yellow,  gelatinous  silver  salt,  and  when  boiled 
with  an  acid  yields  a  substance  crystallising  in  white  needles, 
m.  p.  254°,  and  giving  an  intense  yellow  coloration  with  alkali 
hydroxides.  3  :  Q-Dihydroxy-i-o-tolyldihydrodioxalriazine,  formed  by 
boiling  the  dioxatriazine  or  its  ethyl  carboxylate  with  an  excess  of 
Nj  10  alkali  hydroxide,  crystallises  from  hot  water  in  slender,  golden 
scales,  m.  p.  178°,  forms  mono-  and  di-alkali  and  a  silver  salt,  and 
when  boiled  with  acids  yields  the  white  substance,  m.  p.  254°. 
Ethyl  4:-m-tolyldioxatriazine-5  carboxylate  is  formed  in  the  same  manner 
and  has  properties  similar  to  those  of  the  o-tolyl  compound. 

Ethyl  i-m-xylyldioxatriazinecarboxylate  gives  violet  to  red  colorations 
with  alkali  hydroxides.  G.  Y. 


“Dihydrotetrazine.”  Condensation  of  1-Amino-l  :3:4  triazole 
with  Acetonylacetone.  Carl  Bulow  ( Ber .,  1906,  39,  4106 — 4109. 
Compare  Abstr.,  1906,  i,  905). — As  ethyl  l-(l')-triazole-2  :  5-dimethyl- 
pyrrole-3  : 4-dicarboxylate,  like  other  pyrrole  derivatives  prepared  by 
condensation  of  amines  with  ethyl  diacetyl  succinate,  does  not  give  the 
characteristic  pyrrole  reactions,  the  author  has  prepared  l-(4 ')-triazole- 

„  e  7  ,  T  NICIT  T  XT  .CMelCH  ,  ._ . 

2:5 -dimethyl-pyrrole,  by  boiling  1-amino- 

1:2:  4-triazole  with  acetonylacetone  in  acetic  acid  solution.  This 
crystallises  in  long,  stout  needles,  m.  p.  151°,  is  readily  soluble  in 

h  2 
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organic  solvents  with  the  exception  of  light  petroleum,  and  gives 
Laubenheimer’s  pyrrole  reaction. 

Curtius,  Darapsky,  and  Muller’s  formula  for  bisdiazoacetic  acid 
(this  vol.,  i,  21)  allows  of  a  simple  explanation  of  the  conversion  of 
this  into  1-amino-l  :  3  :  4-triazole-2  : 5-dicarboxylie  acid  : 

co2h-c<|*‘™>c-co2h  +  h2o  - 

*nh2+h2o. 
G.  Y. 

Electrochemical  Reduction  of  o-N itroacetanilide .  Kurt 
Brand  and  Edward  Stohr  ( Ber .,  1906,  39,  4058 — 4068.  Compare 
Brand,  Abstr.,  1905,  i,  770;  Bamberger,  Abstr,,  1895,  i,  217  ;  Elbs, 
Abstr.,  1901,  i,  74  ;  Willstiitter  and  Pfannenstiel,  Abstr.,  1905,  i, 
723  ;  Niementowski,  Abstr.,  1906,  i,  319). — The  electrochemical 
reduction  of  o-nitroacetanilide  in  a  solution  of  sodium  acetate  in 
alcohol,  water,  and  ethyl  acetate,  with  a  nickel  wire  gauze  cathode 
and  a  current  density  of  2 — 3  amperes  per  square  decimetre,  in  the 
cold,  leads  to  the  formation  of  o- azoacetanilide,  in  a  25  °/0  yield,  and 
traces  of  o-nitroaniline,o-phenylenediamine,  and  2-methylbenziminazole. 
If  a  mercury  cathode  is  employed,  o-azoxy acetanilide  also  is  obtained, 
but  only  in  small  quantity  as  it  is  readily  reduced  further  to 
o-azoacetanilide. 

The  principal  product  of  the  reduction  in  mineral  acid  solution  is 
o-phenylenediamine,  whilst  2-methylbenziminazole  is  formed  in  concen¬ 
trated  acetic  acid  solution  in  presence  of  sodium  acetate  and  stannous 
chloride. 

On  reduction  in  the  manner  previously  described  for  nitrobenzene 
(Abstr.,  1905,  i,  770),  but  in  a  solution  of  sodium  acetate  in  glacial 
acetic  acid  and  alcohol,  and  with  a  current  density  of  5  amperes  per 
square  decimetre,  o-nitroacetanilide  yields  o-azoxy-  and  o-azo-acet- 
anilide  and  o -hydroxylaminoacetanilide,  NHAc*C6H4*NH*OII,  which 
remains  in  solution,  and  reduces  silver  nitrate  and  Fehling’s  solutions; 
it  changes  gradually  in  neutral  solution  into  o-azoacetanilide  or  more 
rapidly  in  alkaline  solution,  when  o-azoxy  acetanilide,  2-methylbenzimin¬ 
azole,  and  o-nitroaniline  also  are  formed.  Oxidation  of  o-hydroxyl- 
aminoacetanilide  by  means  of  silver  nitrate,  copper  sulphate,  or  ferric 
chloride  in  sodium  acetate  solution,  leads  to  the  formation  of  o-nitroso- 
acetanilide,  NO*C6H4*NHAe,  which  crystallises  in  stout  needles  or 
leaflets,  m.  p.  105 — 106°,  and  is  converted  into  o-azoxyacetanilide  when 
boiled  with  alcohol  or  treated  with  dilute  acids  or  alkali  hydi’oxides 
at  the  ordinary  temperature. 

o-Azoxy acetanilide,  ON2(CcH4*ISrHAe)2,  is  prepared  by  the  action  of 
sodium  hydroxide  on  a  molecular  solution  of  o-nitrosoacetanilide  and 
o-hydroxylaminoacetanilide  in  alcohol.  It  crystallises  in  brownish- 
orange-yellow  leaflets  or  needles,  m.  p.  185°,  and  when  boiled  with 
moderately  concentrated  alcoholic  hydrogen  chloride,  yields  o-azoxy- 
aniline,  C12H12ON4,  which  crystallises  in  red  needles,  m.  p.  115°;  the 
hydrochloride,  C12H120N4,2HC1,  forms  greyish- yellow  leaflets,  m.  p.  220°, 
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decomposing.  The  base  yields  o-azoxybenzanilide  when  benzoylated 
in  pyridine  solution. 

The  action  of  formaldehyde  on  o-hydroxylaminoacetanilide  in 
neutral  solution  leads  to  the  formation  of  the  condensation  product, 
CH2(0*NH*C6H4'NHAe)2,  which  is  obtained  in  yellow  needles,  m.  p. 
144°,  decomposing,  is  insoluble  in  almost  all  organic  solvents,  and  when 
boiled  with  alcohol  or  dilute  acids  or  alkali  hydroxides,  decomposes  to 
formaldehyde  and  o-azoxyacetanilide. 

Benzylidene-o-aminoacetanilide,  GHPh!N*C6H4*N’HAc,  is  formed  by 
reduction  of  o-nitroacetanilide  in  the  same  manner  as  described  above 
for  the  preparation  of  o-hydroxylaminoacetanilide  but  with  a  current 
density  of  10  amperes  per  square  decimetre,  and  addition  of  benzalde- 
hyde  to  the  reduced  solution.  It  crystallises  in  glistening,  golden- 
yellow  leaflets,  m.  p.  125°,  forms  benzaldehyde  on  prolonged  boiling 
with  water,  and  yields  2-methyl benziminazole  and  benzaldehyde  when 
heated  with  dilute  acids.  G.  Y. 

Change  of  Colour  in  Constitutively  Unchangeable  Sub¬ 
stances.  Arthur  Hantzsch  and  W.  H.  Glover  (fier.,  1906,  39, 
4153 — 4174). — Solutions  of  “neutral”  substances  such  as  azo-com¬ 
pounds,  quinones,  and  diketones  have  been  examined  by  green  light  in 
Martens  and  Griinbaum’s  improved  form  of  Konig’s  spectrophotometer. 
In  accordance  with  Beer’s  law,  the  colour  intensity  is  proportional  to 
the  concentration.  The  colour  of  any  one  substance  depends  very 
largely  on  the  nature  of  the  solvent,  those  containing  oxygen  forming 
solutions  of  a  lighter  shade,  probably  containing  a  loose  molecular 
compound  of  solvent  and  solute.  The  alkali  salts  of  hydroxyazo-com- 
pounds  and  of  quinonedioximes  are  more  intensely  coloured  than  the 
parent  substances ;  the  same  is  true  of  the  alkyl  and  acyl  derivatives 
of  benzeneazophenol  and  of  tolueneazophenol  (compare  Kauffmann, 
Abstr.,  1906,  i,  577),  the  colour  intensity  being  independent  of  the 
nature  of  the  substituent  but  proportional  to  the  molecular  weight. 
Of  the  derivatives  of  /?-naphthaquinonedioxime,  the  alkyl  and  acyl 
compounds  are  the  least  coloured,  and  the  alkali  salts  most  intensely 
coloured. 

The  new  compounds  described  are  :  p-benzeneazophenyl  benzyl  ether , 
PhNg’CgH^O’CHgPh,  yellow  needles,  m.  p.  116°;  tolueneazophenyl 
benzoate,  C7H7*N2*C6H4*OBz,  orange-red  prisms,  m.  p.  158°;  various 
metallic  salts  of  o-benzoquinonedioxime ;  benzyloxyaminotribromo-o- 
benzoquinone,  G7H7,0,IS[H*C6Br302,  orange-yellow  needles,  m.  p.  170°, 
decomposing ;  the  benzoyl  derivative  of  /3-naphthaquinonedioxime 
a-methyl  ether,  OMe'NIC10H6!NOBz,  faintly  yellow  leaflets,  m.  p. 
119°;  fS-naphthaquinonemonoxime  benzyl  ether,  OlC10H6!I4,OO7H7, 
golden-yellow  prisms,  m.  p.  101°;  fi-naphthaquinonedioxime  benzyl 
ether,  NOHIC10H61N*OC7H7,  yellow  prisms,  m.  p.  168°,  and  its  benzoyl 
derivative,  NOBzlC10H6!N*OC7H7,  faintly  yellow  needles,  m.  p.  116°. 

C.  S. 

Behaviour  of  Certain  Artificial  Dyes  with  Liquid  Sulphur 
Dioxide.  Eugene  Grandmougin  (Zeit.  Farb.  Ind.,  1906, 5,  383 — 385). 
— The  colours  produced  by  dissolving  azo-dyes  in  liquid  sulphur 
dioxide  are  comparable  with  those  given  by  the  same  dyes  when 
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dissolved  in  acetic  acid,  and  different  from  the  colours  obtained  with 
concentrated  sulphuric  acid.  It  appears  that  salt  formation  does  not 
occur  and  that  the  liquid  sulphur  dioxides  acts  merely  as  a  solvent. 
The  substances  examined  were  :  azobenzene,  hydroxyazobenzene,  amino- 
azobenzene,  benzeneazo-/3-naphthol,  1  :  2-  and  1  :  4-benzeneazo-a- 
naphthols,  benzeneazo-salicylic  acid,  benzeneazo-a-hydroxynaphthoic 
acid,  and  benzenedisazo-a-naphthol. 

Several  of  these  can  be  recrystallised  from  liquid  sulphur  dioxide. 

W.  A.  D. 

The  Chemical  Functions  of  Textile  Fibres.  Leo  Vignon  ( Compt . 
rend.,  1906,  143,  550 — 552). — The  author  has  shown  previously 
(Abstr.,  1890,  553,  939  ;  Compt.  rend.,  1898,  127,  872)  that  from  a 
chemical  point  of  view  fabrics  of  animal  origin  are  to  be  considered 
as  amino-acids,  and  those  of  vegetable  origin  as  alcohols ;  the 
present  paper  contains  an  account  of  experiments  made  on  wool, 
silk,  and  cotton  to  determine  the  partition  coefficient  of  an  acid, 
base,  or  salt  between  the  fabric  and  water.  The  experiments  were 
conducted  by  immersing  skeins  of  known  weight  for  one  hour  at 
the  ordinary  temperature  in  1  or  0-l  per  cent  solutions  of  acids, 
bases,  or  salts,  and  determining  the  amount  of  acid,  base,  or  salt  in 
the  bath  both  before  and  after  the  experiment.  Control  experiments 
were  also  made  in  which  the  fabric  was  replaced  by  pure  pulverised 
wood  charcoal.  The  results  confirm  the  conclusions  of  the  earlier 
experiments,  and  show  further  that  the  acidic  or  basic  functions  of  the 
textile  fibre  increase  with  the  dilution  of  the  aqueous  solution  of  the  base 
or  acid,  and  that  porous  substances  such  as  charcoal  are  chemically 
inert.  M.  A.  W. 

Heat  Production  and  Enzyme  Action.  I.  General.  Franz 
Tangl  ( PJtiiger's  Archiv,  1906,  114,  1  —  6).  II.  Action  of  Pepsin. 
Roland  von  Lengyel  {ibid.,  7 — 10).  III.  Action  of  Trypsin. 
Paul  Hari  {ibid.,  11 — 51). — In  the  enzyme  actions  investigated,  there 
is  no  change  of  potential  into  other  forms  of  energy  and  no  apparent 
development  of  heat.  W.  D.  H. 

Catalases.  Amedeo  Heiilitzka  {Atti.  R.  Accad.  Lincei,  1906, 
[v],  15,  ii,  333 — 341). — The  action  of  catalases  on  hydrogen  peroxide  is 
not  a  unimolecular  reaction,  and  further,  as  the  partial  pressure  or 
concentration  of  the  oxygen  has  no  influence  on  the  action  of  catalases, 
the  action  is  not  a  reversible  one. 

In  presence  of  small  quantities  of  manganese  lactate,  hydrogen 
peroxide  prevents  the  oxidation  of  guaiacum  resin.  This  apparently 
paradoxical  behaviour  is  explained  according  to  the  views  of  Bertrand 
(compare  Abstr.,  1897,  ii,  493;  1898,  i,  53),  who  showed  that,  the 
weaker  the  acid  of  a  manganese  salt  the  greater  is  the  oxidising 
action  of  the  salt.  Further,  the  weaker  the  acid,  the  greater  will  be  the 
amount  of  hydrolysis  of  the  manganese  salt  and  hence  the  greater  the 
concentration  of  the  oxide  of  manganese  formed.  But  the  increased 
ionising  action  of  hydrogen  peroxide  over  that  of  water  causes  con¬ 
siderable  dissociation  of  even  weak  acids,  so  that  the  hydrolysis  of  the 
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manganese  salt  and  the  formation  of  oxide  of  manganese  become  very 
limited.  If,  however,  catalase  is  added,  the  hydrogen  peroxide  is 
destroyed  and  the  guaiacum  resin  consequently  oxidised.  T.  H.  P. 

Studies  on  Enzyme  Action.  Lipase  II.  Henry  E.  Armstrong 
and  Ernest  Ormerod  ( Proc .  Roy.  Soc.,  1906,  B.,  78,  376 — 385.  Com¬ 
pare  Abstr ,  1906,  i,  126).— Experiments  made  in  the  hope  of 
discovering  an  explanation  of  the  selective  power  displayed  by  the 
enzyme,  which  by  preference  promotes  the  hydrolysis  of  esters  of  the 
higher  fatty  acids,  such  as  occur  in  natural  fats.  Ricinus  lipase  alone 
has  very  little  or  no  effect  on  ethyl  butyrate.  In  presence  of  A/5 
acetic  acid,  the  butyrate  is  slowly  hydrolysed.  The  extent  of  hydroly¬ 
sis  depends  both  on  the  amount  of  enzyme  and  to  a  certain  point 
on  the  proportion  of  acid  present.  In  the  case  of  natural  fats  the 
liberated  acids  are  too  feeble  and  too  insoluble  materially  to  affect 
the  process.  Glycerol  only  retards  hydrolysis  when  more  than  25  per 
cent,  is  present ;  and  the  retarding  effect  of  alcohol  is  approximately 
proportional  to  the  amount. 

Since  the  ethereal  salts  hydrolysed  under  the  influence  of  lipase 
are  all  of  the  type  B/*CO*OX  ,  and  both  It'  and  X'  may  be  varied  within 
wide  limits,  it  follows  that  the  carboxyl  group  is  the  controlling 
influence.  It  is  suggested  that  the  association  of  the  enzyme  with 
carboxyl  may  be  prevented  by  hydration,  so  that  salts  which  are  the 
more  attractive  of  water  will  be  the  less  readily  hydrolysed.  This 
would  accord  with  the  fact  that  the  higher  members  of  the  acetic  acid 
series  are  more  readily  hydrolysed  by  lipase  (although  not  by  ordinary 
hydrolytic  agents)  than  the  lower  members  which  tend  to  form 
hydrates  (hydrols)  such  as  OEt  CMe(OH)2  ;  and  the  hypothesis  is  also 
strikingly  supported  by  comparative  results  obtained  with  ethylic 
malonate,  succinate,  malate,  and  tartrate. 

Animal  lipase  seems  to  differ  from  vegetable  lipase  only  in  being 
less  active,  the  superiority  of  the  seed  residue  being  perhaps  due  to  its 
much  greater  emulsifying  power. 

It  is  important,  especially  when  employing  animal  lipase,  that 
the  esters  to  be  compared  should  be  in  solution, 

N.  H.  J.  M. 

Hydrolytic  Action  of  the  Maltase  of  Malt.  Luigi  Marino 
and  G.  Fiorentino  ( Gazzetta ,  1906,  36,  ii,  395 — 427). — The  maltase 
of  malt  decomposes  maltose  and  also  those  natural  and  artificial 
glucosides  which  are  decomposed  by  emulsin.  Of  the  artificial  gluco- 
sides,  maltase  of  malt  only  attacks  the  /3-compounds  of  dextrose ;  it  is 
hence  supposed  that  those  natural  glucosides  which  are  acted  on  by 
maltase  are  also  /3-derivatives  of  dextrose.  The  results  indicate  that 
one  enzyme  alone  can  produce  hydrolysis  in  cases  in  which  re¬ 
course  was  formerly  had  to  the  action  of  two  or  more  enzymes,  and 
indicate  also  the  general  applicability  of  Fischer’s  law  concerning  the 
relations  between  the  configuration  and  the  action  of  enzymes. 
Maltase  obtained  by  the  method  of  Marino  and  Sericano  (Abstr.,  1906, 
i,  125)  contains  no  emulsin,  since,  when  a  concentrated  solution  of  it 
acts  on  amygdalin,  the  hydrogen  cyanide  liberated  renders  the 
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maltase  almost  inactive,  and,  if  the  enzyme  is  recovered,  it  is  found 
to  have  only  an  extremely  slight  action  on  maltose  or  salicin ;  under 
identical  conditions,  the  addition  of  a  trace  of  emulsin  to  the  re¬ 
covered  enzyme  leads  to  the  decomposition  of  at  least  75  per  cent,  of 
the  salicin  taken. 

Maltase  obtained  from  malt,  like  that  of  beer  yeast,  is  able  to  act 
synthetically,  yielding  isomaltose,  so  that  it  is  probable  that,  if  the 
two  maltases  were  purified,  they  would  be  found  to  be  identical. 

Benzaldehyde  and  hydrocyanic  acid  have  no  influence  on  the  activity 
of  emulsin.  T.  H.  P. 

Alcoholic  Ferment  of  Yeast-juice.  Part  II.  Co-ferment  of 
Yeast-juice.  Arthur  Harden  and  William  J.  Young  ( Proc .  Roy. 
Soc.,  1906,  B,  78,  369—375.  Compare  Abstr.,  1906,  i,  470).— The 
residue  obtained  by  filtering  yeast-juice  though  a  Martin  gelatin  filter 
can  be  completely  freed  from  the  co-ferment  by  redissolving  in  water 
and  filtering  ;  it  is  then  dried  for  fifteen  hours  over  sulphuric  acid  in 
a  vacuum.  The  inactive  residue  loses  its  potential  activity  slowly ; 
after  two  months  the  rate  of  fermentation  in  presence  of  boiled 
yeast- juice  was  about  one-third  of  that  attained  with  the  freshly  pre¬ 
pared  residue. 

Cessation  of  fermentation  in  a  mixture  of  the  inactive  residue  and 
co-ferment  may  be  due  to  the  disappearance  of  either  the  one  or 
the  other,  according  to  the  relative  amounts  originally  present.  In 
absence  of  dextrose,  the  co-ferment  usually  disappears  in  about  forty- 
eight  hours  (at  26°);  in  presence  of  10  per  cent,  of  dextrose  a  small 
amount  of  co-ferment  remained  at  the  end  of  four  days. 

Whilst,  as  previously  shown,  soluble  phosphates  exert  a  remarkable 
effect  on  the  fermentation  of  dextrose  by  yeast-juice,  their  addition  to 
a  solution  of  the  inactive  residue  in  dextrose  does  not  set  up  fermenta¬ 
tion.  N.  H.  J.  M. 

Comparative  Investigations  of  Vegetable  Proteolytic  Fer¬ 
ments.  Emil  Abderhalden  and  Yutaka  Teruuchi  {Zeit.  physiol. 
Chem .,  1906,  49,  21 — 25). — Yeast-juice  splits  glycylglycine  and 
glycyl-7-tyrosine.  The  latter  peptide  lends  itself  very  well  to  such 
experiments  because  it  is  readily  soluble  in  water ;  it  is  also  split  by 
papain,  but  not  by  the  fluid  from  the  pitchers  of  Nepenthes.  W.  D.  H. 

The  Action  of  Proteolytic  Ferments  of  Germinating  Seeds 
of  Wheat  and  Lupins  on  Polypeptides.  Emil  Abderhalden  and 
Alfred  Schittenhelm  ( Zeit .  physiol.  Chem.,  1906,  49,  26 — 30). — 
The  juices  expressed  from  the  germinating  seeds  of  wheat  and  lupin 
seeds  split  d^-leucylglycine,  glycylglycine,  and  dialanylcystine.  In 
no  case  was  an  amino-group  eliminated.  W.  D.  H. 
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Melting  Points  of  Hydrocarbons  Homologous  with  Methane. 

D.  E.  Tsakalotos  ( Compt .  rend.,  1906,  143,  1235 — 1236). — When  the 
boiling  points  of  the  members  of  a  homologous  series  are  plotted 
against  the  number  of  carbon  atoms  the  curve  thus  obtained  is  smooth 
(Young,  Abstr.,  1905,  ii,  231),  but  the  m.  p.  curve,  similarly  con¬ 
structed,  shows  a  number  of  zigzags  (maxima  and  minima),  and  in  the 
case  of  the  hydrocarbons  of  the  methane  series  the  curve  is  irregular 
from  C9H20  to  C15H32,  and  then  becomes  regular  up  to  C60Hm.  The 
melting  points  of  the  hydrocarbons  between  the  limits  ClfiH34  and 
C60Hi22  can  be  calculated  from  the  formula  Aw  =  [85  —  0‘01882(w  — 
l)2]/(«-  1),  where  An  is  the  difference  between  the  m.  p.  of  one  hydro¬ 
carbon  of  the  series  and  that  of  its  next  higher  homologue  and  n  is 
the  number  of  carbon  atoms  in  the  molecule.  In  the  original  are 
tabulated  the  experimental  and  calculated  values  of  the  known  hydro¬ 
carbons  of  the  methane  series  between  the  values  u,  =  16  and  n  =  60, 
and  with  the  exception  of  the  hydrocarbon  C35H72,  there  is  a  very 
close  agreement  between  the  two  sets  of  values.  M.  A.  W. 

Preservation  of  Chloroform.  Pierre  Breteau  and  Paul  Wooq 
{Compt.  rend.,  1906,  143,  1193 — -1195). — Chloroform  exposed  to  air 
and  light  decomposes  into  hydrogen  chloride  and  phosgene  ;  and  the 
latter  is  very  toxic.  It  is  essential  for  the  surgeon  that  chloroform 
should  be  pure,  and  impurities  of  the  kind  indicated  are  best  detected 
by  congo-red,  which  is  turned  blue.  This  succeeds  when  silver  nitrate 
gives  no  trace  of  piecipitate.  W.  D.  H. 

Conversion  of  Conine  into  Dichloro-  and  Dibromo-Octanes. 
Julius  von  Braun  and  E.  Schmitz  (Ber.,  1906,  39,  4365 — 4369). — 
The  action  of  phosphorus  penta-chloride  or  -bromide  on  benzoylconine 
leads  to  the  formation  of  dichloro- octane,  b.  p.  105 — 107°/ 16  mm.  and 
of  dibromo-oclane,  b.  p.  123 — 129°/ 1 1  mm.  respectively,  which  should 
have,  from  their  method  of  formation,  the  composition 
CH2X'[CH2]3*CHXPra. 

Conine  derivatives  cannot  be  re-formed  from  these  substances  j  only 
one-half  of  the  halogen  is  displaced  by  the  action  of  benzylamine  or  of 
potassium  cyanide.  C.  S. 

Synthesis  of  Halogenated  tert. -Alcohols  by  Means  of 
Organo-magnesium  Compounds.  Mdlle.  R.  Dalebroux  and 
Henri  Wuyts  {Bull.  Soc.  chim.,  Belg.,  1906,  20,  156 — 158.  Compare 
Henry,  Abstr.,  1906,  i,  133,  and  Susskind,  ibid.). — Ethyl  chloroacetate 
(1  mol.)  reacts  with  magnesium  ethyl  bromide  (3  mols.),  in  presence 
of  ether,  to  form  a  complex,  which  on  treatment  with  water  furnishes 
chloromethyldiethylcarbinol,  CH2Cl*CEt2*OH,  a  slightly  viscous  liquid, 
b.  p.  70°/20  mm.,  D^5  1-0267.  When  distilled  with  a  slight  excess  of 
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CJEt 

potassium  hydroxide  it  yields  aa- diethyl  ethylene  oxide ,  a 

mobile  liquid  with  a  slight  odour  of  mint,  b.  p.  107°,  D45  0-8403. 

Ethyl  /8-iodopropionate  reacts  similarly  with  magnesium  ethyl 
bromide,  forming  y-iodo-aa-  diethylpropyl  alcohol,  CR2I*CH2‘CEt2*OH, 
a  slightly  viscous  liquid  with  a  characteristic  odour.  This  on  dis¬ 
tillation  over  potassium  hydroxide  yields  aa-diethylpropylene  oxide, 
nxj  . 

2  ^>0,  a  colourless,  mobile  liquid  with  an  odour  simultaneously 


'CEt, 

recalling  those  of  anise  and  of  mint;  b.  p.  128 — 130° 


T.  A.  H. 


Butyrolactone  and  as-Dimethylsuccinic  G-lycol  [S-Methyl- 
pentane-a8-diol].  Louis  Henry  ( Compt .  rend.,  1906,  143, 

1221 — 1225.  Compare  Houben,  Abstr.,  1904,  i,  334). — Butyro¬ 
lactone  (Abstr.,  1886,  216)  reacts  with  magnesium  methyl  iodido  in 
the  presence  of  dry  ether  to  form  8  methylpentane-a8-diol , 
OH-CMe2-CH2-CH2-CH2-OH, 

which  is  a  viscous,  colourless,  odourless  liquid  with  a  bitter-sw-eet 
taste,  b.  p.  158°/65  mm.  or  222°/774  mm.  (corr.).  It  contains 
both  the  tertiary  and  primary  alcoholic  groupings,  and  reacts  (1)  with 
acetyl  chloride  to  form  the  chloroacetin,  CMe2Cl*CH2,CH2‘CH2‘0  Ac 
( 8-chloro-8-methylpentyl  acetate ),  a  colourless,  mobile  liquid  w'ith  a 
disagreeable  odour,  b.  p.  132°/70  mm.  or  190°/747  mm.  with  evolu¬ 
tion  of  hydrogen  chloride ;  and  (2)  with  dilute  sulphuric  acid 

(15%)  to  form  its  oxide  (2  :  %dimethyltetrahydrofuran),  0<%)TT  % '  2, 

O-tlg  vyXJ.  g 

a  colourless,  mobile  liquid,  b.  p.  95°/756  mm. 

Ethyl  y-chlorobutyrate,  CH2Cl*CH2,CH2,C02Et,  yields  with  mag¬ 
nesium  methyl  bromide  the  chlorohydrin  (a-chloro-8-methylpentane-8-ol), 
OH’CMe2’CH2,CH2-CHi!Cl,  which  decomposes  on  heating  into  2  :  2-di- 
methyltetrahydrofuran  and  a-chloro-8 -methyl- Ctf-amylene, 
CMe2:CH'CH2*CH2Cl, 

b.  p.  135°;  and  is  converted  by  the  action  of  fuming  hydrochloric  acid 
or  acetyl  chloride  into  the  dichlorohydrin  ( a8-dichloro-8-methylpentane ), 
CMe201,CH2*CH2*CH2Cl,  b.  p.  179—180°,  which  does  not  solidify  at 
-  80°.  M.  A.  W. 


Influence  of  Radicles  on  the  Character  of  the  Residual 
Valencies  of  Oxygen.  Wladimir  Tschelinzeff  {Compt.  rend., 
1906,  143,  1237—1239.  Compare  Abstr.,  1905,  ii,  802  ;  1906,  ii, 
334;  Blaise,  Abstr.,  1901,  i,  317). — The  author  has  measured  the 
thermal  effects  q  and  q  corresponding  with  the  combination  of  an 
alkyl  magnesium  iodide  with  two  successive  molecular  proportions  of  an 


<7* 
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Q. 
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ether,  also  the  value  Q  of  its  direct  combination  with  2  mols.  of  the 
ether;  the  alkyl  magnesium  iodide  employed  was  C8H7*MgI,  and  the 
results  are  tabulated  on  p,  106. 

These  figures  show  that  in  the  aliphatic  ethers  the  replacement  of 
one  radicle  by  another  (with  the  exception  of  the  isoamyl  group)  has 
very  little  effect  on  the  character  of  the  residual  valencies  of  the 
oxygen  atoms ;  but  in  the  case  of  the  aromatic  radicles  the  nature  of 
the  reaction  is  quite  different,  there  being  practically  no  thermal 
effect  accompanying  the  addition  of  one  phenyl  group.  M.  A.  W. 

Complex  Ether-Oxides.  Marcel  Sommelet  (Ann.  Chim.  Phys., 
1906,  [viii],  9,  484 — 576).— A  detailed  account  of  the  preparation  and 
properties  of  the  a-glycol  ethers  of  the  types  OH*CR2-CH2*OX  and 
OH*CRR',CH2,OX,  and  of  /3-glycerol  ethers  of  the  type 
OH-CR(CH2-OX)2, 

and  of  the  aldehydes  of  the  respective  types  CR2H'CHO, 
CRRH’CHO,  and  CH2ICR*CHO  derived  from  them.  Certain  of 
these  compounds  have  already  been  described  in  two  earlier  papers 
(Behai  and  Sommelet,  Abstr.,  1904,  i,  222 ;  and  Sommelet,  this  vol., 
i,  21),  and  will  therefore  only  be  referred  to  in  this  present  abstract  in 
the  cases  where  their  physical  constants  have  been  amended  or 
extended. 

Alkyl  esters  of  ethoxyacetic  acid  are  readily  prepared  by  the  action 
of  the  corresponding  alcohol  on  ethoxyacetic  acid  in  the  presence  of 
hydrochloric  acid;  iso  butyl  ethoxy  acetate,  0Et*CH2'C09C4H9,  b.  p. 
186°/755  mm.  (corr.) ;  iso  amyl  ethoxy  acetate,  0Et-CH2*C02C6H11, 
b.  p.  204 — 205°/756  mm.  ;  benzyl  ethoxy  acetate, 

0ECCH2*C02CH2Ph, 

b.  p.  155°/21  mm.;  phenyl  ethoxyacetate,  obtained  by  the  action  of 
phenol  on  ethoxyacetyl  chloride  in  pyridine  solution,  b.  p.  139°/18  mm.  ; 
ethoxyacetic  anhydride,  (0Et’CH2*C0)20,  b.  p.  142 — 143°/125  mm. 

Ethoxy acetylacetone,  OEt*CH2'CO*CH2,COMe,  prepared  from  acetone 
and  ethyl  ethoxyacetate  by  the  Claisen  condensation,  is  a  colourless  oil, 
b.  p.  83 — 84°/13  mm.  ;  its  copper  derivative  forms  blue  needles,  m.  p. 
149°.  Ethoxyacetylmethylacetone,  OEt’CH.yCO'CHMe-COMe,  prepared 
by  the  action  of  methyl  iodide  on  the  sodium  derivative  of  ethoxv- 
acetylacetone  in  sealed  tubes  at  125°,  is  a  pale  yellow  liquid,  b.  p. 
103 — 105°/15  mm.  ;  ethoxyacetylethylacetone,  b.  p.  116°/15  mm. 

Of  the  ketones  of  the  type  R'CO’CH^OEt  (Abstr.,  1904,  i,  222),  pre¬ 
pared  by  the  actionof  organomagnesiuni compounds  on  the  coxresponding 
cyanoalkyloxymethanes  (this  vol.,  i,  21),  the  densities  and  amended  boil¬ 
ing  points  are  given,  and  the  semicarbazones  descx-ibed.  Elhoxyacetone- 
semicarbazone,  OEt*CH2*CMeIN’NH'CO*NH2,  fox-ms  pxismatic  needles, 
m.  p.  96°  (compare  Leonard!  and  Fi-anchis,  Absti*.,  1903,  i,  788). 
a-Ethoxybutanone,  b.  p.  55°/24  mm.  or  62-5°/33  mm.  ;  D46  0‘914;  the 
semicarbazone,  m.  p.  87°.  a-Ethoxypentanone,  b.  p.  60°/ll  mm.  or 
64 — 65°/ 17  mm.,  D40Q’9218  ;  the  semicarbazone,  m.  p.  87°.  a-Ethoxy- 
h-methylpentanone,  b.  p.  67’5 — 68*5°/14  mm.  or  73 — 74°/20  mm.  and 
D4e  0-8912  ;  the  semicarbazone,  m.  p.  119°.  a-Ethoxy-e-methylhexanone, 
b.  p.  88°/ 13  mm. ;  the  semicarbazone,  m.  p.  89°.  w-Etlioxyacetophenone 
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oxime,  OEt’CHgPhINOH,  crystallises  from  ether  or  petroleum  in 
prisms,  m.  p.  55°  ;  the  semicarbazone,  m.  p.  128°. 

The  densities  of  the  a-glycol  ethers,  OH,CR.2*CH2*OX,  already 
described  (Abstr.,  1904,  i,  222),  are  as  follows  :  OH*OMe2*CH2’OEt, 
D}5  0-8786  ;  OH-CEt2*CH2*OEt,  Df  0  8961  ;  OH-C(C3H7)2-CH2-OEt, 
D}9  0-8716  •  OH-C(C5Hu)s-CH2-<  >Et,  DJ5  0  8595  ;  OH-OPh2-CH2*OEt, 
Di9  1-094. 

In  addition  to  the  a-glycol  ethers  of  the  type  OH,CRR',CH2*OX 
previously  mentioned  (Abstr.,  1904,  i,  222),  the  following  are  described  : 
a  -  ethoxy  -  ft  -  metkylbutane  -  ft  -  oh  OEt‘CH2*CMe(OH)*C2H5,  b.  p. 
148 — 149°/763  mm.,  Di6'6  0-8825  ;  a-ethoxy-ft-methylpentane-ft-ol, 
OEfCH2-CMe(OH)*CH2-Ec,  b.  p.  167—168°,  Df 5  0-8767  ;  a-ethoxy- 

ethylpentane-/3-ol,  b.  p.  182 — 183°  or  77°/13 — 14  mm.,  and  not 
180 — 184°  as  previously  stated,  l)J65  0-8786  ;  a-ethoxy-h-methyl-ft-ethyl- 
pentane-ft-ol,  OEt-CH2-CEt(Oli)-CH2Pr0,  b.  p.  97°/26  mm.  or 
93°/22  mm.,  D™'3  0-8731  ;  a-ethoxy-/3-methyloctane-/3-ol,  b.  p. 
102 — 1 05°/ 1 1 — 12  mm.,  D™5  0  8665  ;  a-ethoxy-/3-methylnonane-/3-ol, 
b.  p.  118 — 1 1 9°/ 1 1  mm.,  D46'3  0'<3685  ;  a -ethoxy- ft-methylundecane-ft-ol, 
OEt* CH2 •  CMe(OH) •  C9H19,  b.  p.  152— 153°/19  mm.,  D’6'5  0-8623. 

/3-Glycerol  ethers  of  the  typo  OH-CR(CH2*OX)2  are  prepared  by 
the  condensation  of  the  ethereal  salt  of  the  corresponding  acid  and 
the  chloromethyl  alkyl  ether  in  the  presence  of  magnesium  and  a  little 
mercuric  chloride,  ft -Ethylglycerol  ay-diethyl  ether, 
OH-CEt(CH2-OEt)2, 

b.  p.  84 — 86°/20  mm.  or  195°/705  mm.  (corr.),  D46‘3  0-9503.  ft- Propyl- 
glycerol  ay-diethyl  ether,  OH*GPra(CH2*OEt).2,  b.  p.  97°/ 16  mm. 
or  210°/760  mm,  D|65  0‘9195.  ft -iso But ylglycerol  ay-diethyl  ether , 
C4H9-C(CH2-OEt)2-OH,  b.  p.  11  l — 112°/23  mm.  or  2 15°/760  mm., 
0-9077.  ft -iso Butylglycerol  ay-diyropyl  eiAer-,C4H!),C(CH2*0,C3H7)2*0H, 
b.  p.  139 — 140°/22 — 23  mm.,D48£,0-8938.  ft-iso Butylglycerol  ay-diisobutyl 
ether,  C4H9-C(CH2-0-C4H9)2*013,  b.  p.  145— 147°/18  mm.,  Df 3  0-8766. 
ft  isoButylglycerol  ay-diisoamyl  ether,  C4I 1 0 •  C  ( CII2  *  0  *  Cft II  n )  2  •  OH,  b.  p. 
162°/12  mm.  or  178°/25  mm.,  D''13  0-8785.  ft-n -Amylglycerol  ay-diethyl 
ether,  C5Hn*C(CH2*OEt)2-OH,  b.  p.  118 — 11 9°/ 13  mm.,  D/'3  0-9029. 
ft-IIexylglycerol  ay-diethyl  ether,  C6H13*C(CH2'OEt)2*OH,  b.  p. 
135 — 136°/15  mm.,  Df5  0-9013.  ft -Decenylglycerol  ay-diethyl  ether, 

C10H19-C(OH2-OEt)2-OH,  b.  p.  1  80°/ 12  mm.,  Df5  0'9.  ft  Octylglycerol 
ay -diethyl ether,  C8Hl7*C(CH.2'OEt)2*OH,  b.  p.  160°/15  mm.,  D485  0  8949. 
ft -Benzylglycerol  ay-diethyl  etlcr,  CH2Ph’C(CH2'OEt)2*OH,  b.  p. 
1740/14  mm.,  Df5  1-0091. 

In  addition  to  the  aldehydes  of  the  types  CR2H#CHOandCRR  H'CHO 
previously  mentioned  (Abstr.,  1904,  i,  222),  certain  of  their  derivatives 
and  some  new  members  of  the  series  are  described.  a-Etliyl- 
butaldehyde  oxime,  has  b.  p.  95  / 34  mm.,  and  the  semicarbazone,  m.  p. 
93 — 94°.  a-Propylvaleraldehyde  has  D}5  0-8347,  the  oxime,  b.  p. 
126717  mm.,  and  the  semicarbazone,  m.  p.  100 — 101°.  a-isoAmyliso- 
heptaldehyde  has  Di®  0'8261,  t  he  oxime  b.  p.  153729  mm.  a-Ethyl- 
iso hexaldehyde,  GtjHg’CHEt’CHt ),  b.  p.  154 — 155°;  the  semicarbazone, 
m.  p.  97 — 98"5°.  a-Methylo<taldehyde,  CjjHg’CHMe  CHO,  b.  p. 
82 — 83720  mm. ;  the  semicarba  one,  m.  p.  78—80°. 


ORGANIC  CHEMISTRY. 


109 


The  following  a-alkylacraldehydes  were  obtained  by  the  action  of 
anhydrous  oxalic  or  pure  (crystal! isable)  formic  acid  on  the  corre¬ 
sponding  /?-alkylglycerol  ay- dialkyl  ethers. 

a- Elhylacr aldehyde,  CH2ICEt*CHO,  yields  a  crystalline  semicarbazone, 
m.  p.  192*5°.  a-Propylacraldehyde,  CH2ICPia*CHO,  b.  p.  116 — 118°; 
the  semicarbazone,  m,  p.  182°.  a-iso Butylacraldehyde, 

ch2:c(c4ii9)-cho, 

b.  p.  133°,  forms  the  semicarbazone,  m.  p.  184°,  and  yields  isobutyl- 
acrylic  acid,  b.  p.  118  — 120°/26  mm.,  on  oxidation  with  silver  oxide, 
a -Amylacr aldehyde,  CH2IC(C5Hn)*(JHd,  b.  p.  59°/ 1 3  mm.;  the 
semicarbazone,  m.  p.  154*5°.  a- Hexylacr aldehyde,  CH2iC(C6II13)*CHO, 
b.  p.  78°/15  mm.,  yields  the  semicarbazone,  m.  p.  156°,  and  a  crystalline 
compound  with  sodium  hydrogen  sulphite,  a -Octylacraldehyde, 
CH2:C(C8Hlf)-CHO, 

b.  p.  104*5 — 1 06°/ 14  mm.,  and  the  semicarbazone  m.  p.  147*5°.  a -Benzyl- 
acraldehyde,  CH2'C(CH2Ph)*CHO,  b.  p.  118  — 120°/13  mm.,  and  the 
semicarbazone,  m.  p.  189°.  M.  A.  W. 

Esterification  of  Arsenious  Anhydride  by  Alcohols  and 
Phenol.  Victor  Auger  (Compt.  rend.,  1906,  143,  907 — 909.  Com¬ 
pare  Abstr.,  1902,  i,  255). — Arsenious  oxide  is  not  volatile  in  steam, 
but  is  volatile  in  the  vapour  of  methyl  alcohol  with  the  formation  of 
methyl  arsenite.  Owing  to  the  hydrolytic  action  of  the  water  formed 
during  the  esterification  the  reaction  is  a  balanced  one,  and  the  extent 
to  which  arsenious  oxide  is  esterified  by  methyl  alcohol  and  its  homo- 
logues  was  determined  by  heating  the  alcohol  with  excess  of  crystal¬ 
line  arsenious  oxide  in  a  sealed  tube  at  160 — 180°,  and  estimating  the 
arsenic  in  a  portion  of  the  cooled  liquid  by  means  of  iodine,  the 
difference  between  this  quantity  and  the  amount  of  arsenious  oxide 
dissolved  by  the  same  quantity  of  alcohol  in  the  cold  representing 
approximately  the  amount  of  ester  fonned.  In  the  case  of  methyl 
alcohol  and  arsenious  oxide  the  equilibrium  stage  is  reached  in  the  cold 
in  fourteen  hours  when  5*16%  of  ester  is  formed  ;  after  three  hours  at 
150°,  6*5%  of  ester  is  formed,  but  after  eighteen  hours  this  has 
diminished  to  5%.  In  the  case  of  ethyl  alcohol,  1*2%  of  ethyl  arsenite 
is  formed  on  heating,  and  the  corresponding  numbers  for  propyl, 
isopropyl,  isobutyl,  and  isoamyl  alcohols  are  1*153,  0*112,  0*36,  and 
0*19  respectively. 

It  is  possible  to  isolate  the  alkyl  arsenites,  either  by  fractional  dis¬ 
tillation  in  the  case  of  isobutyl  or  isoamyl  alcohol,  or  by  removing  the 
water  from  the  alcohol  and  aqueous  distillate  by  means  of  calcium 
carbide  in  the  case  of  the  other  alcohols,  and  the  following  alkyl 
arsenites  were  thus  formed  :  propyl  arsenite,  As(OC3H7)3,  b.  p.  217°; 
n -butyl  arsenite,  As(OC4H9)3,  b.  p,  263°;  and  isobutyl  arsenite , 
As(OC4H9)3,  b.  p.  242°. 

Phenyl  arsenite  is  formed  when  phenol  is  heated  with  excess  of 
arsenious  oxide.  M.  A.  W. 

Constitution  of  the  Salts  of  Glucinum  "with  the  Fatty  Acids, 
and  the  Valency  of  Glucinum.  Boris  Glasmann  ( Chem .  Zeit , 
1907,  31,  8 — 9). — According  to  Tanatar  (Abstr.,  1904,  ii,  335)  the 
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composition  of  the  volatile  glucinum  compounds  described  by  Urbain 
and  Lacombe  (Abstr.,  1902,  i,  132)  should  be  expressed  by  the  formula 
Gl2OR6,  in  which  glucinum  is  quadrivalent,  and  not  by  the  formula 
Gl4ORr>,  in  which  this  element  is  bivalent.  The  present  author,  how¬ 
ever,  regards  these  substances  as  salts  of  bivalent  glucinum  with 
anhydrides  of  ortbo-fatty  acids.  It  is  assumed  that  acetic  acid  can 
act  as  an  octo-basic  acid  by  the  elimination  of  5  mols.  of  water  from 
6  mols.  of  ortho  acid,  6CH3‘C(OH)3  =  (CH3C)605(0H)8  +  5H20,  and 
the  glucinum  salt  is  regarded  as  a  normal  salt  of  this  acid. 

P.  H. 

£-Bromoheptoic  Acid.  Julius  von  Braun  ( Ber .,  1906,  39, 
4362 — 4365). — £- Phenoxyheptoic  acid,  0Ph,CFT2,[CH2]5,C02H,  m.  p. 
56 — 57°,  is  obtained  quantitatively  by  hydrolysing  the  nitrile,  pre¬ 
pared  from  £-phenoxy hexyl  iodide;  the  silver  salt  is  a  white,  crystal¬ 
line  powder  decomposed  only  slowly  by  light.  The  acid  and  hydro- 
bromic  acid  react  at  80°  to  form  ultimately  £-bromoheptoic  acid, 
CH2Br-[CH2]5-C02H,  m.  p.  30— 31°,  b.  p.  165 — 167°/12  mm.,  which 
distils  almost  unchanged  between  280°  and  300°,  and  by  treatment  with 
hot  water  yields  a  hydroxy-acid,  which  does  not  tend  to  form  an  eight- 
membered  lactone  ring  (compare  Baeyer  and  Villiger,  Abstr.,  1900, 
i,  328).  C.  S. 

Action  of  Reagents  for  the  Aldehydic  Function  on  Ethyl 
Glyoxalate.  Louts  J.  Simon  and  G.  Chavanne  ( Cornpt .  rend.,  1906, 
143,  904—907.  Compare  Abstr.,  1906,  i,  636). — Ethyl  glyoxylate 
condenses  with  phenylhydrazine,hydroxylamine,or  semicarbazide  in  the 
normal  manner  of  compounds  containing  the  aldehyde  grouping,  and 
the  following  compounds  have  been  prepared.  (1 )  The  phenyl  hydra  zone, 
NHPh-NiCH’COyEt,  readily  obtained  by  the  action  of  phenylhydrazine 
hydrochloride  on  ethyl  glyoxylate,  forms  pale  yellow,  triclinic  crystals, 
m.  p.  131°,  can  be  distilled  under  reduced  pressure  at  170°,  and  is 
identical  with  the  compound  obtained  by  von  Pechmann  from  diazo¬ 
benzene  acetate  and  ethyl  sulphohydrazimethylenecarboxylate 
(Abstr.,  1896,  i,  678  ;  compare  also  Beissert,  Abstr.,  1895,  i,  460). 
The  potassium  salt,  N9HPh;CH’C02K,|C2H5*0H,  is  crystalline;  the 
acid,  N2HPh!CH>C02H,  has  m.  p.  141°  when  heated  slowly  or  163° 
on  a  mercury  bath  (Reissert,  Abstr.,  1895,  i,  460).  (2)  The  oxime, 

OH*N!CH*C02Et,  crystallises  from  ether  and  light  petroleum  in  long, 
hard  needles,  m.  p.  35°,  b.  p.  115°/15  mm.  or  110 — 1 1 1°/1 2  mm.,  is 
identical  with  ethyl  fsonitrosoacetate,  obtained  by  Bouveault  and  Wahl 
by  the  action  of  nitrosylsulphurie  acid  on  ethyl  acetate  (Abstr.,  1904, 
i,  546),  and  on  hydrolysis  with  dilute  potassium  caibonate  yields  the 
acid  OH*N!OH*C0.2H,  which  decomposes  at  130 — 140°  according  to 
the  rate  of  heating  (Bouveault  and  Wahl,  loc.  cit.) ;  the  amide, 
(NOH)lCH*CO'NH2,  forms  colourless,  transparent,  rhombic  plates, 
which  decompose  at  126°  (compare  Ratz,  Abstr.,  1904,  i,  857). 
(3)  The  semicarbazone,  NHg’CO’NH’NlOH’CO^Etg,  has  m.  p.  228° 
(decomp.)  ;  the  acid  decomposes  at  258°  on  a  mercury  bath  (Bouveault 
and  Wahl  give  240°,  Abstr.,  1904,  i,  547).  The  amide, 

nh2-co-nh-n:ch-co-nh2, 

forms  a  coarse,  white  mass  decomposing  at  217 — 218°,  M.  A.  W. 
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Ricinoleic  Acid.  Adolf  GrILy  ( Ber .,  1906,  39,  4400 — 4408.  Com¬ 
pare  Goldsobel,  Abstr.,  1895,  i,  81;  Walden,  ibid.,  i,  125;  Behrend, 
ibid.,  i,  647). — A  study  of  the  dihydroxystearic  acids  obtained  from 
ricinoleic  acid  with  a  view  to  the  elucidation  of  the  relations  existing 
between  oleic,  ricinoleic,  and  dihydroxystearic  acids. 

When  ricinoleic  acid  is  treated  with  sulphuric  acid  at  —  5°  and  the 
sulphuric  esters  hydrolysed,  the  product  obtained  consists  of  12‘6%  of 
ricinoleic  acid,  6- 4%  of  dihydroxystearic  acid,  and  81%  of  the  anhydro- 
compound  C1^H33(0H).2*C0'0,Cl7H33(0II)*C02H,  the  latter  being  easily 
converted  into  the  acid  by  alcoholic  potash.  Juillard’s  acid,  m.  p. 
67 — 69°  (Abstr.,  1895,  i,  82),  is  a  mixture,  and  by  repeated  recrystal¬ 
lisation  is  resolved  into  four  acids,  one,  m.  p.  120°,  only  occurring 
in  small  cpiantities ;  the  other  three  are  dihydroxystearic  acids. 
Dihydroxystearic  acid,  017H33(OH)2*002H,  m.  p.  108°,  crystallises 
from  alcohol  in  snow-white,  crystalline  aggregates,  and  is  optically 
inactive.  Between  the  other  two  acids  there  is  a  very  close  connexion 
as  the  d-0A  dihydroxystearic  acid, 

OH,-[CH,VCH(OH)-[CH,]s-CH(OH)-rCH,]T-CO!H, 
a  white,  crystalline  powder,  m.  p.  90°,  [a]D  +  6-45°  in  alcohol,  is  con¬ 
verted  into  the  d-1  -acid,  white,  waxy,  spherical,  crystalline  aggregates, 
m.  p.  69'50,  optically  inactive,  in  alcoholic  solution  spontaneously  or 
on  heating  at  130 — 140°.  The  diacetates  are  bright  yellow,  mobile 
oils,  that  obtained  from  the  J-acid  giving  aD  +10'  in  25%  alcoholic 
solution.  That  the  acid  is  an  a8-dihydroxy-derivative  is  shown  by  its 
conversion  into  a  pyrrole  derivative. 

X-Bromo  6i  dihydroxystearic  acid, 

0H3-[CH2]5*CHBr-CH2-CH(0H)-CH(0H)-[CH2]/C02H, 
prepared  by  the  action  of  phosphorus  pentabromide  on  ricinoleic  acid 
(compare  Kasansky,  Abstr.,  1900,  i,  426)  and  oxidation  of  the  bromo- 
oleic  acid  so  obtained  by  potassium  permanganate,  is  a  thick,  pale 
yellow  oil,  which  yields  a  solid  benzoyl  derivative.  The  bromine  atom 
is  firmly  attached  to  the  carbon,  and  attempts  to  reduce  this  compound 
to  a  dihydroxystearic  acid  failed.  Reduction  by  zinc  and  hydrochlorio 
acid  of  the  iodo- derivative,  obtained  by  digestion  with  calcium  iodide 
at  100°,  gave  stearic  acid.  An  attempt  to  reduce  bromo-oleic  acid  was 
also  unsuccessful.  W.  R. 

Behaviour  of  Chloroform  towards  Methylene  and  Methenyl 
Groups.  Arthur  Kotz  and  W.  Zornig  (J.  pr.  Chem  ,  1906,  [ii],  74, 
425— -448.  Compare  Oppenheim  and  Pfaff,  this  Journal,  1874,  27, 
1161  ;  1875,  28,  1261.  Conrad  and  Guthzeit,  Abstr.,  1883,  311. 
Claisen,  Abstr.,  1897,  i,  592.  Errera,  Abstr.,  1898,  i,  298;  1901, 
i,  43;  1903,  i,  265.  Coutelle,  Abstr.,  1906,  i,  139). — Acetylacetone, 
diketohydrindene,  and  malononitrile  react  with  sodium  ethoxide  and 
chloroform  in  a  similar  manner  to  ethyl  acetoacetate  or  ethyl  malonate, 
whereas  chknoform  and  sodium  ethoxide  do  not  react  with  benzyl 
cyanide  or,  below  100°,  with  deoxy benzoin ;  at  higher  temperatures,  the 
last  substance  is  reduced  to  stilbene. 

In  compounds  containing  two  or  three  halogen  atoms  attached  to  the 
same  carbon  atom,  the  first  and  second  halogen  atoms  may  be  sub¬ 
stituted  successively  by  the  action  of  ethyl  sodioalkylmalonates.  The 
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third  halogen  atom  is  exceedingly  inactive,  so  that  the  halogen  free 
compounds,  CH[CR(C02Et)2]3,  cannot  be  formed  by  the  action  of 
chloroform  on  ethyl  alkylmalonates,  or  of  ethyl  sodioalkylmalonates 
on  ethyl  chloromethylenebisalkylmalonates  (compare  Auwers  and  Keil, 
Abstr.,  1903,  i,  620).  Only  small  amounts  of  the  corresponding 
aldehydes  have  been  obtained,  and  that  with  difficulty  by  the  hydrolysis 
of  the  ethyl  dichlorometliylalkylmalonates. 

The  action  of  ethyl  sodiomalonate  on  ethyl  benzyldicarboxyglut- 
aconate  leads  to  the  formation  of  only  a  small  amount  of  ethyl  benzyl- 
raalonate. 

When  treated  with  chloroform  in  absolute  alcoholic  solution, 
sodiomalononitrile  yields  methenylbismalononitrilemonoimino -ethyl  ether, 
C(CN)2:CH-CH(CN)-C(0Et):NH,iH20  or 

CH(ClST)2-CH:C(CN)*C(0Et):NITiH20, 
which  is  precipitated  by  light  petroleum  from  its  solution  in  benzene 
in  small,  yellow  crystals,  m.  p.  244°  (decomp.). 

Acetylacetone  reacts  with  sodium  ethoxide  and  chloroform  in  abso¬ 
lute  alcoholic  solution  in  a  sealed  tube  at  130°,  forming  5-hydroxy- 
2  :  4-diacet.yltoluene  (Claisen,  loc.  cit.). 

The  action  of  sodium  ethoxide  and  chloroform  on  diketohydrindene 
in  absolute  alcoholic  solution  leads  to  the  formation  of  methenyl- 
bisdiketohydrindene  (Errera,  Abstr.,  1903,  i,  265). 

Ethyl  iodomethylethylmcilonate,  CH2TCEt(C02Et)2,  is  formed  by  the 
action  of  an  excess  of  methylene  di-iodide  on  ethyl  sodioethylmalonate 
in  absolute  ethereal  solution  ;  it  is  obtained  as  a  colourless  oil,  b.  p. 
137 — 138°/12  mm.,  which  gradually  becomes  red. 

Ethyl  methyldichloromethylmalonate,  CHCI2*CMe(C02Et)2,  and  ethyl 
chloromethylenebismethylmalonate,  C II C i [ C M e ( C O 2 E t ) ., ] 2 ,  are  formed 
together  by  the  action  of  chloroform  on  ethyl  sodioinethylmalonate 
and  are  separated  by  fractional  distillation.  The  dichloro-ester  is  a 
transparent,  white  oil,  b.  p.  129°/12  mm.,  which  yields  small  amounts 
of  silver  chloride  when  heated  with  silver  oxide  and  water  in  a  sealed 
tube  at  100°.  The  monochloro-ester  forms  a  yellow  oil,  b.  p.  171 — 173° 
12  mm. 

In  the  same  manner  are  formed  ethyl  dichloromethylpropylmalonate, 
CHCl2*CPr(C02Et)2,  b.  p.  156 — 158°/16  mm.  ;  ethyl  chloromethylene- 
bispropylmalonate,  CHCl[CPr(C02Et)2]2,  b.  p.  210 — 213°/12  mm.; 
ethyl  dichloromethylbenzylmalonate,  ClICl2'C(C02Et)2*CH2Ph,  b.  p. 
207 — 209°/16  mm.,  and  ethyl  chloromelhylenebisbenzylmalonate, 
CHCl[C(COEt)2,CH.2Ph]2,  b.  p.  263— 265°/14  mm. 

The  action  of  chloroform  and  sodium  ethoxide  on  ethyl  chloro- 
malonate  in  absolute  alcoholic  solution  at  120°  leads  to  the  formation 
of  ethyl  ethanetetracarboxylate.  G-.  Y. 

Condensation  of  Ethyl  Oxalacetate  and  Ethylcyanoacetate 
in  the  presence  of  Piperidine.  Ch.  Schmitt  ( Compt .  rend.,  1906, 
143,  912 — 913.  Compare  Abstr.,  1905,  i,.508). — Ethyl  oxalacetate 
condenses  with  ethyl  cyanoacetate  in  the  presence  of  piperidine  to 
form  ethyl  a-cyanopropylene-afiy-tricarboxylate, 

C02Et-CH2*C(C02Et):C(CN)-C02Et, 
which  crystallises  from  benzene  in  needles,  m.  p.  75°,  has  a  neutral 
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reaction,  and  is  isomeric  with  the  acid  compound  obtained  by  Errera 
and  Perciabosco  by  the  action  of  dilute  alkali  on  ethyl  isoiminoearboxy- 
aconitate  (Abstr.,  1902,  i,  116),  which  probably  has  the  constitu¬ 
tion  C02Et’CH(CN)*C(C0.2Et)iCH(C02Et)  (compare  Eogerson  and 
Thorpe,  Trans.,  1881,  39,  631).  Ethyl  oxalacetate  reacts  with  ethyl 
sodiocyanoacetate  to  form  the  compound, 

CN-CNa(C0sEt)-C(C02Et):CH(002Et, 
which  yields  aconitic  acid  when  treated  with  hydrochloric  acid,  ethyl 
2  :  6-dihydroxypyridine-4  :  5-dicarboxylate  (ethyl  d i hydroxy cincho- 
meronate)  when  treated  with  cold  concentrated  sulphuric  acid,  and 
2  :  6-dihydroxypyridine-4-carboxylic  acid  (citrazinic  acid)  on  treatment 
with  alcoholic  potassium  hydroxide.  M.  A.  W. 

Tetrabromo-derivative  of  Methyl  Ethyl  Ketone.  Pastukeau 
( Compt .  rend.,  1906,  143,  967 — 969.  Compare  Abstr.,  1905,  i,  572). 
— Methyl  ethyl  ketone  peroxide,  formed  by  the  action  of  hydrogen 
peroxide  on  the  ketone  in  dilute  acid  solution,  reacts  with  bromine  in 
presence  of  water  at  the  ordinary  temperature,  yielding  oxygen  and  the 
tetrabromo-derivative  of  the  ketone.  The  reaction  is  completed  on 
the  water-bath. 

Bromomethyl  fififi-lribromoethyl  ketone,  CH2Br,CO*CH2,CBr3,  crystal¬ 
lises  from  boiling  95%  alcohol  in  white  octahedra,  m.  p.  50°,  has  an 
irritating  odour,  and  is  insoluble  in  water.  When  boiled  with  aqueous 
potassium  carbonate  in  a  reflux  apparatus,  it  yields  acetol  and  acetic 
and  formic  acids.  The  formation  of  acetol  must  result  from  the 
decomposition  of  intermediately  formed  hydroxyacetoacetic  acid, 

oh-oh2*co-ch2-co2h.  g.  y. 

Compounds  of  Ketones  with  Ammonia.  Methyl  Propyl 
Ketone  Ammonia.  Carl  Thomae  and  Hermann  Lehr  {Arch. 
Pharm.,  1906,  244,  664). — Methyl  propyl  ketone  ammonia,  C15H30N2  or 
CMePr(N'.CMePr)9,  was  obtained  as  an  oil  by  the  method  already 
employed  in  the  preparation  of  analogous  compounds  (Abstr.,  1905,  i, 
509) ;  the  yield  was  22%  of  the  theoretical.  C.  F.  B. 

Physico-Chemical  Investigations  on  Glycogen.  Filippo 
Bottazzi  and  G.  d’Errico  ( PJluger’s  Archiv,  1906,  115,  359 — 385). — 
The  viscosity  of  glycogen  solutions  increases  gradually  with  the  con¬ 
centration  for  dilute  solutions,  but  as  the  solution  becomes  more 
concentrated  the  viscosity  suddenly  increases  enormously  with  the 
concentration,  thus  pointing  to  some  physical  change  in  the  nature  of 
the  solution.  A  curve  is  given  showing  the  relationship  between  the 
viscosity  and  temperature  for  10%  and  20%  solutions.  No  distinct 
breaks  are  noticeable. 

The  electrical  conductivity  of  a  solution  of  glycogen  containing 
electrolytes  first  increases  with  the  concentration,  attains  a  maximum, 
then  rapidly  decreases,  and,  finally,  slowly  diminishes. 

The  melting  point  falls  as  the  concentration  increases,  but  the  curve 
shows  no  characteristic  breaks. 

Saliva  under  suitable  conditions  reduces  the  viscosity  of  glycogen 
solutions,  owing  to  its  fermenting  action  on  the  carbohydrate.  The 
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effect  is  the  most  pronounced  at  the  beginning  of  the  diastatie  action 
and  in  concentrated  solutions.  If  the  saliva  is  first  boiled  and  the 
diastatie  ferment  destroyed,  no  appreciable  effect  on  the  viscosity  is 
noticeable.  J.  J.  S. 

Novaine.  Friedrich  Kutscher  ( Zeit .  physiol.  Chem.,  1906,  49, 
484.  Compare  this  vol.,  i,  21). — When  novaine  is  distilled  with 
barium  hydroxide  the  whole  of  the  nitrogen  is  eliminated  as  trimethyl- 
amine.  The  residue  contains  a  characteristic  decomposition  product 
which  is  probably  crotonic  acid.  W.  D.  R. 

Hydrogenation  by  Catalysis  of  Hexamethylenetetramine. 

Giuseppe  Grasst-Cristaldi  ( Gazzetta ,  1906,  36,  ii,  505 — 511)  — Hexa¬ 
methylenetetramine  volatilises  without  decomposing,  especially  in  a 
current  of  hydrogen,  and  sublimes  on  the  cooler  parts  of  the  tube 
[S.  Di  Franco  :  the  crystals  formed  are  rhombic  decahedra  belonging 
to  the  regular  system  (compare  Wold,  Abstr.,  1886,  863)].  When  a 
mixture  of  the  base  with  reduced  nickel  is  heated  at  80°  in  a  current 
of  hydrogen,  reduction  takes  place  in  the  sense  of  the  equation 
N(CH2-N:CH2)s+9H2  =  NMe3  +  3NUs  +  3Cff4  T.  H.  P. 

Oxalylaminoacetic  Acid  :  A  Product  of  the  Oxidation  of 
G-lycylglycine.  Adolf  Kraemer  ( Ber .,  1906,  39,  43£5 — 4388. 
Compare  Poliak,  Abstr.,  1905,  i,  750). — Poliak’s  statement  that  oxalyl¬ 
aminoacetic  acid  is  formed  when  a  cold  aqueous  solution  of  glycyl- 
glycine  is  oxidised  by  calcium  permanganate  is  confirmed,  as  the 
calcium  salt  prepared  by  Poliak’s  method  is  found  to  be  identical  with 
the  salt  obtained  from  ICerp  and  Unger’s  ethyl  oxalylami noacetate 
(Abstr  ,  1897,  i,  269).  The  salt,  C4H306NCa,4H20,  crystallises  in  white 
rhombic  plates.  The  statement,  however,  that  this  acid  is  hydrolysed 
by  hydrochloric  acid  into  ammonia  and  acetic  and  oxalic  acids  is  con¬ 
troverted,  the  products  obtained  being  oxalic  acid  and  glycine  ;  the 
latter  was  isolated  in  the  form  of  the  hydrochloride  of  the  ester  ; 
acetic  acid  could  not  be  detected.  W.  E. 

Glutamine.  Ernst  Schulze  ( Lcmdw .  Versuchs-Stat.,  1906,  65, 
237 — 246). —  Earlier  results  obtained  with  glutamine  from  sugar  beet 
(Schulze  and  Bosshard,  Abstr.,  1885,  759)  indicated  that  the  substance 
has  no  appreciable  rotatory  power.  Sellier  (Abstr.,  1904,  i,  372)  has 
recently  examined  a  preparation  which  gave  [a]i,°  +6’15°. 

Hew  results  with  seven  preparations  of  glutamine,  from  mangolds, 
pumpkins,  mustard,  and  brake-fern,  varied  from  [a]o  +1'9  to  +  9'5°. 
The  variations  and  the  former  negative  result  are  attributed  to  the 
presence  of  varying  amounts  of  racemic  glutamine. 

Solutions  of  glutamine  can  be  distilled  with  magnesia  at  40°  without 
liberation  of  ammonia.  When  boiled  with  water  alone,  glutamine 
yields  a  considerable  amount  of  ammonia  ;  whilst  by  boiling  in  presence 
of  magnesia  nearly  the  whole  of  the  nitrogen  of  the  CO*NH2  group  is 
converted  into  ammonia  in  two  hours.  N.  H.  J.  M. 

Electrolysis  of  Aqueous,  Acetone,  and  Pyridine  Solutions  cf 
Thiocyanates.  Part  I.  Stevenson  Binning  and  F.  Molly o 
Perkin  (Trans.  Faraday  Soc.,  1906,2,  94 — 97). — On  electrolysing  a 
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20%  solution  of  ammonia  thiocyanate  in  water  with  a  current  density 
at  the  anode  of  ten  amperes  per  square  decimetre,  a  yellow  colouring 
matter  is  obtained  in  15 — 20%  yield.  In  the  experiments  the  cathode 
was  rotated  within  a  cylindrical  anode,  and  it  was  found  necessary  to 
remove  the  colouring  matter  continuously  from  the  surface  of  the  anode 
by  means  of  brush-like  appendages  attached  to  the  cathode.  The  sub¬ 
stance  does  not  appear  to  be  identical  with  canarine.  It  blackens  when 
heated  with  pyridine.  When  alkaline  solutions  are  electrolysed,  the 
yellow  substance  is  not  formed. 

Acetone  solutions  of  ammonium  thiocyanate  also  give  rise  to  an 
orange-yellow  substance  when  electrolysed.  This  substance  dissolves 
in  boiling  solutions  of  alkali  hydroxides,  and  is  reprecipitated  as  a 
brown,  flocculent  substance  on  acidifying  with  sulphuric  acid, 
hydrogen  sulphide  being  evolved.  It  is  not  acted  on  by  strong  nitric 
acid  at  the  ordinary  temperature.  On  boiling  with  pyridine,  a  part  of 
it  dissolves  and  the  remainder  turns  black. 

Pyridine  solutions  of  the  thiocyanate  remain  clear  during  electro¬ 
lysis,  but  an  orange-yellow  substance  is  precipitated  when  the  solution 
is  poured  into  ten  times  its  volume  of  water.  The  substance  dissolves 
in  boiling  alkali,  is  reprecipitated  by  sulphuric  acid,  and  dissolves  in 
nitric  acid,  from  which  it  is  reprecipitated  on  the  addition  of  water. 
When  a  lead  anode  is  used  in  the  pyridine  solution,  the  metal 
dissolves,  and  on  pouring  the  solution  into  water  light  brown  crystals 
of  lead  thiocyanate  separate.  The  product  is  readily  soluble  in 
pyridine.  H.  M.  D. 

Cyanogen  Bromide.  Thomas  Ewan  (J.  Soc.  Chem.  hid.,  1906,25, 
1130 — 1133). — In  connexion  with  the  use  of  cyanogen  bromide  as  a 
reagent  for  the  extraction  of  gold  from  refractory  ores,  the  author  has 
measured  the  velocity  of  the  reactions  H  Br03  +  5HBr  +  3HCH  = 
3BrCN  +  3HBr  +  3H20,  HBrOa  +  2IIBr  +  3HCN  =  3BrCN  + 
3H30,  HBr03  4- 5IIBr  =  3Br2  +  3H20.  Solutions  containing  sodium 
bromate,  bromide,  and  cyanide  in  quantities  corresponding  with  these 
equations  were  heated  at  25°  and  the  reaction  started  by  addition  of  a 
quantity  of  hydrochloric  acid  sufficient  to  neutralise  the  cyanide  and 
liberate  the  bromic  and  hydrobromic  acids.  After  measured  intervals 
of  time,  the  reaction  was  stopped  by  the  addition  of  an  excess  of 
sodium  hydroxide,  which  converts  the  cyanogen  bromide  into  cyanate 
and  bromide  ;  the  unchanged  cyanide  was  then  titi’ated  with  silver 
nitrate  and  potassium  iodide  as  indicator,  after  which  the  solution  was 
acidified,  excess  of  potassium  iodide  added,  and  the  iodine  liberated  by 
the  unchanged  bromic  acid  was  titrated. 

Assuming  that  the  strong  acids  are  completely  dissociated  and  the 
hydrocyanic  acid  undissociated,  it  is  found  that  the  experimental  data 
satisfy  the  velocity  equation  -  =  A[C*H.]2[(7Br,][C'Br03.],  in  which 

the  bracketed  symbols  denote  the  concentration  of  the  hydrogen, 
bromide,  and  bromate  ions  respectively.  The  values  obtained  for  k  in 
the  three  reactions  are  practically  identical  and  warrant  the  conclusion 
that  no  secondary  change  of  importance  takes  place.  The  interaction 
between  bromic  and  hydrobromic  acids  determines  therefore  the  rate  of 
the  reaction  between  bromate,  bromide,  and  cyanide. 
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When  sulphuric  acid  is  used  instead  of  hydrochloric  acid,  the  rate  of 
change  is  considerably  smaller,  but  this  can  in  all  probability  be 
accounted  for  by  the  smaller  hydrogen  dissociation. 

Cyanogen  bromide  has  no  action  on  hydrocyanic  acid,  but  reacts 
quickly  with  potassium  cyanide  according  to  the  equation  (JNBr-f 
KCN  =  KBr  +  C2N2.  With  alkali  hydroxides,  carbonates,  and  water, 
reaction  takes  place  according  to  the  equation  CNBr  +  20H'  =  Br'  + 
CNO'  +  H20.  Quantitative  measurements  of  the  yield  of  cyanogen 
bromide  under  different  conditions  show  that  this  approximates  to  the 
theoretical  value  the  more  closely  the  experimental  conditions  approach 
those  indicated  by  the  study  of  the  reaction  velocities.  II.  M.  D. 

Preparation  of  Calcium  Cyanamide.  Fredrik.  Carlson  (Chem. 
Zeit.,  1906,  30,  1261). — The  calcium  chloride,  used  in  Polzeniusz’s 
method  for  the  preparation  of  calcium  cyanamide  (D.B..-P.  1901, 
163320),  can  with  advantage  be  replaced  by  calcium  fluoride  ;  the 
product  is  not  hygroscopic  and  can  be  kept  without  deterioration 
for  a  long  time.  C.  S. 

Additive  Compounds  of  Organic  Haloids  with  Silver 
Nitrate.  Boland  Scholl  and  Wilhelm  Steinkopf  ( Ber .,  1906,  39, 
4393 — 4400). — The  compounds  of  nitriles  with  metallic  salts  greatly 
resemble  hydrates.  Although  a  solution  of  silver  nitrate  in  acetonitrile 
yields  only  silver  nitrate  on  evaporation,  it  has  been  found  possible  to 
isolate  additive  compounds  from  halogen  derivatives  of  acetonitrile. 
The  halogen  atoms  share  in  the  formation  of  these  compounds.  A 
double  compound  of  silver  nitrate  and  iodoacetonitrile, 

AgNOs,CH2I-CN, 

is  obtained,  together  with  nitric  oxide  and  silver  iodide,  when  a  solu¬ 
tion  of  silver  nitrite  in  acetonitrile  is  added  carefully  to  a  mixture  of 
iodoacetonitrile  and  acetonitrile  at  0°,  or  in  a  pure  state  when  the 
iodoacetonitrile  is  added  drop  by  drop  to  a  well-stirred  aqueous  silver 
nitrate  solution.  It  forms  almost  colourless  crystals,  probably  ortho¬ 
rhombic,  m.  p.  121°,  and  may  be  recrystallised  from  water  at  50°,  but 
is  decomposed  into  its  constituents  by  boiling  water.  When  distilled 
it  yields  cyanomethyl  nitrate,  CN,CH2,0’N02,  a  colourless  oil,  b.  p. 
69 — 70°/13  mm.  (slight  decomp,),  exploding  when  quickly  heated. 
Silver  nitrate-bromoacetonitrile,  AgN03,CH2Br*CN,  crystallises  in  small, 
almost  colourless  plates  when  the  aqueous  solution  is  quickly  cooled. 
It  sinters  and  decomposes  at  110°.  Silver  nitrate-methylene  iodide , 
AgN03,CH2T2,  is  a  white,  crystalline  powder,  m.  p.  80 — 81°,  and  only 
slightly  stable.  Chloroacetonitrile  does  not  yield  an  additive  com¬ 
pound,  and  methyl  iodide,  ethyl  iodide,  iodoform,  and  ethyl  iodoacetate 
give  Fanto’s  silver  iodide-nitrate  (Abstr.,  1903,  ii,  648). 

The  paper  concludes  with  a  discussion  of  the  nature  of  these  com¬ 
pounds  from  the  standpoint  of  Werner's  theory  of  supplementary 
valency  (Abstr.,  1902,  ii,  554)  and  their  importance  in  the  theory  of 
the  interaction  of  organic  haloids  and  silver  nitrate  (compare  Euler, 
Abstr.,  1906,  i,  789  •  Burke  and  Donnan,  Trans,,  1904,  85,  555). 

W.  B. 
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New  Method  of  Forming  Organic  Compounds  of 
Phosphorus.  J.  Berthaud  {Compt.  rend.,  1906,  143,  1166 — 1167). 
— By  the  action  of  white  phosphorus  (1  atom)  on  methyl  or  ethyl 
alcohol  (2  mols.)  in  a  sealed  tube  at  250°  the  chief  product  is  the 
corresponding  tetra-alkylphosphonium  hydroxide  to  the  extent  of 
20 — 30%  of  the  phosphorus  employed ;  the  other  products  are 
phosphoric  acid,  the  alkyl  phosphinic  acids,  and  hydrogen  phosphide, 
together  with  a  small  quantity  of  the  alkylphosphines  in  the  case  of 
methyl  alcohol,  but  in  the  case  of  ethyl  alcohol  the  quantity  of  ethyl- 
phosphine  corresponds  with  20%  of  the  original  phosphorus. 

M.  A.  W. 

Chlorination,  in  Organic  Chemistry,  in  presence  of  Thallous 
Chloride.  Victor  Thomas  {Compt.  rend.,  1907,  144,  32 — 34.  Com¬ 
pare  Abstr.,  1898,  i,  640;  1899,  i,  26,  676). — Thallous  chloride  acts 
similarly  to  ferric  chloride  in  the  chlorination  of  aromatic  hydro¬ 
carbons  and  their  haloid  derivatives.  Benzene  gives  a  mixture  of 
chlorobenzenes.  Bromobenzene  gives  the  series  of  chlorobromo- 
benzenes  C6H[G_(„+i)]BrCln,  but  no  evidence  was  obtained  of  the  dis¬ 
placement  of  bromine  by  chlorine.  From  p-dibromobenzene  the  same 
series  of  chlorobromobenzenes,  C6H[G_  (,l+1)jBrCln,  is  obtained,  one  atom  of 
bromine  being  displaced.  In  particular,  the  trichlorobromobenzene, 
m.  p.  138°,  is  described.  Iodobenzene  invariably  gives  a  complex 
mixture  of  chloroiodobenzenes.  Iodine  is  displaced  from  only  a  very 
small  proportion  of  the  iodobenzene,  if  at  all.  Among  the  products 
isolated  are  the  three  isomeric  chloroiodobenzenes  and  a  trichloroiodo- 
benzene,  m.  p.  106 — 107°.  The  latter  gives  a  mononitro-derivative, 
m.  p.  57'5 — 58°,  probably  identical  with  that  described  by  Istrati 
{Bull.  Soc.  Set.  Bucarest,  2,  8),  and  two  polynitro-derivatives. 
(1)  White  or  very  light  yellow  needles,  m.  p.  177°,  probably  a 
dinitro-compound.  (2)  Golden-yellow  lamellae  resembling  lead  iodide, 
very  volatile,  but  melting  when  thrown  on  a  surface  previously  heated 
to  279°,  probably  a  trinitro-compound. 

No  intermediate  additive  products  could  be  isolated.  Thallous 
chloride  is  useless  in  the  chlorination  of  acetic  acid.  E.  H. 

l-Chloro-2  : 4  : 6-tri-iodobenzene.  W.  V.  Greek  {Amer.  Chem.  J., 
1906,  36,  600 — 604). — l-Chloro-2  :  4  :  6-tri-iodobenzene,  C0H3C1I3,  pre¬ 
pared  from  2:4: 6-tri-iodoaniline  by  the  diazo-reaction,  crys¬ 
tallises  from  a  mixture  of  alcohol  and  benzene  in  faintly  pink, 
pyramidal-ended,  slender  prisms,  m.  p.  119 — 120°.  When  treated  with 
sodium  ethoxide  it  gives  up  some  of  its  iodine,  thus  differing  in 
behaviour  from  the  analogous  chlorotribromobenzene.  Nitric  acid 
converts  it  into  1  -chloro-2  :  4  :  Q-tri-iodo-3  :  5-dinitrobenzene,  which  crystal¬ 
lises  from  a  mixture  of  benzene  and  light  petroleum  in  yellowish- white 
needles,  m.  p.  266 — 269°.  T.  H.  P. 

The  Sixth  Di-iodonitrobenzene.  Georg  Korner  and  Angelo 
Contardi  {Alii  R.  Accad.  Lincei,  1906,  [v],  15,  ii,  577 — 579.  Com¬ 
pare  Abstr.,  1906,  i,  641).— 1  :  2-Di  iodo-3  nitrobenzene,  prepared  by  a 
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method  similar  to  that  used  for  the  synthesis  of  1  : 2-dibromo-3-nitro- 
benzene  ( loc .  cit.),  crystallises  from  alcohol  in  bundles  of  long  needles, 
m.  p.  110‘2°,  is  markedly  greener  than  its  isomerides  and  dissolves  in 
ethyl  acetate. 

2  :  4 -Di-iodo-Q-nitroaniline  crystallises  from  alcohol  in  slender,  orange- 
yellow  needles,  m.  p.  152°. 

6-Iodo-2-nitroaniline  crystallises  from  alcohol  in  orange-red  needles 
or  scales,  m.  p.  122°.  T.  H.  P. 

The  Sixth  Tribromonitrobenzene  and  some  of  its  Derivatives. 

Geoeg  Kounek  and  Angelo  Contabdi  (Atti  li.  Accad.  Lincei,  1906, 
[v],  15,  ii,  580 — 588). — 3:4:5 -Tribromoacetanilide,  C6H2Br3*NHAc, 
prepared  by  the  action  of  bromine  on  3  : 5-dibromoacetanilide  in  acetic 
acid  solution,  crystallises  from  ether  in  slender,  white  needles,  in.  p. 
255—256°. 

3:4:  5 - Tribronio-2  -nitroacetanilide,  N02*C6HBr8*NHAc,  obtained  by 
the  action  of  sulphuric  and  nitric  acids  on  3:4:  5-tribromoacetanilide, 
crystallises  from  alcohol  or  benzene  in  needles,  and  from  ethyl  acetate 
in  mamillary  masses  of  white  prisms,  m.  p.  229—230°. 

3:4:  o-Tribromo-2-nilroaniline,  N02‘CfiHBr8*NH2,  crystallises  from 
alcohol  in  orange-yellow  needles,  and  from  ethyl  acetate  in  tufts  of 
shining,  yellowish-red  needles,  m.  p.  134°. 

1:2:  3-Tribromo-4:-7iitrobenzene,  CfiH2Br3*N02,  prepared  either  by  the 
action  of  ethyl  nitrite  on  3  : 4  : 5-tribromo-2-nitroaniline  in  alcoholic 
solution  under  pressure  or  by  direct  nitration  of  1:2: 3-tribromo- 
benzene,  crystallises  from  alcohol  in  faintly  green,  satiny  needles, 
m.  p.  85 ’4°,  and  dissolves  readily  in  benzene,  ether,  or  ethyl 
acetate. 

2 :  Z-Dibromo-§-nitroaniline,  NOg’C^HgBrg’NHg,  prepared  by  the 
action  of  alcoholic  ammonia  on  1  :  2  :  3-tribromo-4-nitrobenzene,  crystal¬ 
lises  from  ethyl  acetate  in  bundles  of  lanceolated,  flattened,  dichroic 
needles  which  appear  red  in  reflected  and  yellow  in  transmitted  light, 
m.  p.  149°. 

2:3:  i-Tribromoaniline,  Cf.H2Br3,NH2,  prepared  by  the  reduction  of 
1:2: 3-tribromo-4-nitrobenzene  by  means  of  stannous  chloride  and 
hydrochloric  acid,  is  a  feeble  base  crystallising  from  aqueous  alcohol  in 
white  lamellae,  m.  p.  100 '6°. 

2:3:  4 -Tribromoacetanilide,  CgHgBrg’NHAc,  crystallises  from  alcohol 
in  flattened,  white  needles,  m.  p.  160°. 

Nitration  of  1  :  2  :  3-tribromo-4-nitrobenzene  with  a  mixture  of  concen¬ 
trated  sulphuric  and  nitric  acids  at  130°  yields:  (1)  1  :  2  :  3-tribromo- 
4  : 5-dinitrobenzene  (compare  Jackson  and  Fiske,  Abstr.,  1902,  i,  362) ; 
(2)  1  :  2  :  Z-tvibromoA  :  Q- dinitrobenzene,  C0HBrs(NO2)2,  which  crystal¬ 
lises  from  alcohol  in  greenish-yellow,  flat  needles  or  prisms,  m.  p. 
150°. 

2  \Z-DibromoA  :  6-dinitrocmiline,  C,.HBr2(N02)2,NH2,  obtained  on 
treating  1  :  2  :  3-tribromo-4  :  6-dinitrobenzene  with  alcoholic  ammonia, 
crystallises  in  sulphur-yellow  needles,  m.  p.  219°.  T.  H.  P. 

A  New  Method  of  Reductoin.  I.  Theodor  Weyl  ( Ber .,  1906, 
39,  4340 — 4343). — Hydrogen  phosphide,  obtained  from  water  and  red 
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phosphorus,  acts  as  a  reducing  agent  when  nascent.  Thus,  when  a 
mixture  of  nitrobenzene,  red  phosphorus,  and  water  is  heated  at  100° 
under  pressure  for  several  hours,  the  nitrobenzene  is  reduced  to  aniline. 
In  successive  experiments  the  yield  of  aniline  was  24:‘8,  31 ‘7,  32'5, 
64  0,  41  '7,  86’2,  and  55  5%  respectively  the  duration  of  heating  being 
8,  8,  9,  12,  28,  35,  and  42  hours.  The  phosphorus  is  partly  converted 
into  phosphorous  and  phosphoric  acids. 

When  a  mixture  of  nitrobenzene,  red  phosphorus,  and  water  is 
heated  at  110 — 115°,  only  very  little  aniline  is  formed;  ammonia, 
however,  is  formed  in  considerable  amount. 

The  reduction  of  nitrobenzene  to  aniline  is  represented  by  the 
equation:  3C6H5*N02  +  4PH3  =  3C6H5-NH2  +  2H3P03  +  2P. 

A.  McK. 

Reduction  of  Nitrobenzene  by  Aliphatic  Alcohols  in  Light. 
Giacomo  L.  Ciamician  and  Paul  Silber  (Ber.,  1906,  39,  4343 — 4344). 
— Aniline  and  paracetaldehyde  do  not  yield  quinaldine  in  the  light,  even 
after  one  year’s  exposure  ;  moreover,  the  formation  of  quinoline  bases 
in  the  reduction  of  nitrobenzene  by  aliphatic  alcohols  in  light  is  pre¬ 
vented  almost  entirely  by  the  absence  of  acids  (compare  Abstr.,  1906, 
i,  10).  0.  S. 

Ammonium  and  Sodium  Sulphides  as  Partial  Reducing 
Agents  for  Aromatic  Dinitro-  and  Polynitro-compounds. 
Kurt  Brand  (J.  pr.  Chem.,  1906,  [ii],  74,  449 — 472). — A  systematic 
investigation  of  the  reduction  of  aromatic  polynitro-compounds  by 
means  of  sodium  sulphide  has  been  undertaken,  as  accounts  of  the 
method  occur  chiefly  in  patents  and  are  somewhat  scattered  in  chemical 
literature.  In  the  present  paper,  the  work  of  previous  authors  whose 
statements  are  in  many  cases  contradictory  is  reviewed,  and  the  results 
of  the  investigation  so  far  obtained  are  described. 

The  reduction  of  m-dinitrobenzene  with  ammonium  hydrogen  sul¬ 
phide,  dissolved  in  a  mixture  of  alcohol  and  ethyl  acetate  at  5°,  leads 
to  the  formation  of  m-nitrophenylhydroxylamine  (Abstr.,  1906,  i,  80), 
or  with  sodium  sulphide  in  boiling  alcoholic  solution  to  the  formation 
of  di-m-nitroazoxy  benzene  anJ  a  small  amount  of  m-nitroaniline, 
whilst  on  reduction  with  sodium  sulphide  in  alcoholic  solution  in  pre¬ 
sence  of  ethyl  acetate  the  chief  product  is  m-nitroaniline,  only  small 
amounts  of  the  azoxybenzene  being  formed  (de  Bruyn  and  Blanksma, 
Abstr.,  1901,  i,  460;  Blanksma,  ibid.,  461).  When  boiled  with 
1  mol.  of  sodium  disulphide  in  alcoholic  solution,  m-dinitrobenzene  is 
almost  completely  reduced,  the  product  consisting  of  m-nitroaniline  in 
a  yield  of  87°/0  and  di-m-nitrouzoxybenzene  in  a  yield  of  5*5%  of  the 
dinitrobenzene,  but  with  ^  mol.  of  sodium  disulphide  38°/0  of  the 
dinitro-compound  is  regained  unchanged,  m-nitroaniline  being  formed 
to  the  extent  of  35°/0  and  di-m-nitroazoxybenzene  to  the  extent  of 
47%  of  the  dinitrobenzene  (compare  Blanksma,  loc.  cit. ;  Kunz, 
Abstr.,  1903,  i,  813).  In  boiling  alcoholic  solution,  m-dinitrobenzene 
is  reduced  almost  quantitatively  by  sodium  pentasulphide,  forming 
m-nitroaniliue,  or  by  sodium  hydrogen  sulphide  forming  m-nitroaniline 
and  traces  of  di-m-nitroazoxybenzene. 

2  :  6-Dinitrotoluene  is  reduced  by  sodium  hydrogen  sulphide  in 
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alcoholic-ethyl  acetate  solution,  forming  6-nitro-2-aminotoluene, 
together  with  traces  of  2  :  6-tolylenediamine  ;  2  :  4-dinitrotoluene  is 
reduced  similarly  to  2-nitro-4-aminotoluene,  together  with  smaller 
quantities  of  4-nitro-2-aminotoluene,  the  total  yield  of  nitroamines 
amounting  to  80%  of  the  theoretical. 

The  action  of  sodium  hydrogen  sulphide  on  2  :  4-dinitroaniline  leads 
to  the  formation  of  4-nitro-o-phenylenediamine  and  traces  of  nitro- 
®-phenylenediamine,  or  on  picric  acid  to  the  formation  of  picramic 
acid.  G.  Y. 

The  Two  Modifications  of  o-Nitrotoluene.  Iwan  von 
Ostromisslensky  (Z&it.  physikal.  Ghem.,  1906,57,  341 — 348). — When 
freshly-distilled  o-nitrotoluene  is  rapidly  cooled  to  —  20°,  it  solidifies 
sometimes  to  the  labile  a-modification  (m.  p.  —  10-56°),  sometimes  to 
the  stable  ^-modification  (m.  p.  —  4T4°).  Superheating  of  the  vapour 
during  distillation  favours  the  subsequent  separation  of  the  ^-modifi¬ 
cation.  Another  method  for  preparing  the  latter  is  to  cool  the  liquid 
substance  to  -  50°  or  -  60°  ;  the  primary  crystallisation  from  the 
cooled  liquid  consists  of  the  a-modification,  but  after  a  short  time  this 
changes  spontaneously  into  the  /^-modification.  At  all  temperatures 
not  too  close  to  the  melting  point  of  the  a-modification,  the  change 
a  — >  /3  takes  place,  so  that  the  two  modifications  are  monotropic.  It 
is  probable,  however,  that  the  transition  point  is  close  to  the  melting 
point  of  the  a-form. 

The  freezing  point  depression  constants  are  found  to  be  :  for  the 
a-form,  50’8;  for  the  /3-form,  71-8.  The  molecular  weights  of  iodine 
and  sulphur  dissolved  in  the  /3-form  are  found  by  the  freezing  point 
method  to  correspond  with  I5  and  S10  -  Sn  respectively. 

Allied  substances  existing  in  two  modifications  (the  m.  p’s.  of  which 
are  A°  apart)  are  o-chlorotoluene  (A  =  5'8°),  o-toluidine  (A- -5°), 
o-chlorophenol  (A  =  7°),  o-bromotoluene  (A  =  5'l°).  The  two  modi 
fications  of  o-chlorotoluene  are  enantiotropic  ;  at  —  50°  the  change 
a  — *  takes  place,  at  — 17°  the  change  /3  — »  a  ;  the  transition  tempera¬ 
ture  lies  therefore  between  -  17°  and  -  50°.  J.  C.  P. 

Nitration  of  Aniline  and  of  certain  of  its  Derivatives 

J.  Bishop  Tingle  and  F.  C.  Blanck  ( Amer .  Ghem.  J.,  1906,  30, 
605 — 610).— Attempts  were  made  to  nitrate  aniline  (or  aniline  nitrate) 
directly  by  the  action  of  99%  nitric  acid  free  from  nitrous  acid,  but 
although  carbamide  was  added  to  decompose  any  nitrous  acid  formed 
and  the  reactions  were  carried  out  in  platinum  vessels  immersed  in  a 
freezing  mixture,  it  was  found  to  be  impossible  to  keep  the  tempera¬ 
ture  sufficiently  low,  tarry  or  carbonaceous  products  being  always 
formed. 

Nitric  acids  of  50‘7J — 75-33%  concentrations  give  with  aniline  a 
pink  solid,  stable  at  0°,  the  colour  being  instantly  discharged  by  the 
addition  of  a  little  water  or  aniline.  Slight  excess  of  acid  increased 
or  restored  the  colour,  and,  if  the  added  acid  were  sufficiently  concen¬ 
trated,  the  pink  colour  darkened  until  it  became  black,  the  whole  mass 
gradually  charring  and  sometimes  incandescing.  With  nitric  acids  of 
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concentrations  up  to  75*33%,  any  charring  produced  is  due  to  attack  of 
the  aniline  nitrate  and  not  of  the  nitrate.  The  readiness  of  nitration 
of  aniline  by  means  of  nitric  and  sulphuric  acid  hence  cannot  be  due 
to  “protection"  of  the  amino-group  by  the  sulphuric  acid,  as  this 
group  is  equally  well  “  protected  ’*  in  aniline  nitrate. 

Experiments  were  also  made  on  the  action  on  anilines  substituted 
in  the  amino-group  of  80%  nitric  acid  (D  1*46)  in  presence  of  acetic, 
oxalic,  trichloroacetic,  or  92%  sulphuric  acid  (D  T83).  The  results 
show  that  the  position  assumed  by  the  entrant  nitro-group  is  definitely 
influenced  both  by  the  acid  present  with  the  nitric  acid  and  by  the 
amino-substituent.  T.  H.  P. 

Preparation  of  Simple  Aromatic  Cyanamides.  Paul  Pierron 
[Bull.  Soc.  chiin 190b,  [iii],  35,  1197 — 1204). — The  method  of  pre¬ 
paration  described  by  Cloez  and  Cannizzaro  ( Oompt .  rend.,  1851,  32, 
62)  gives  good  results  in  the  case  of  naphthalene  derivatives,  whilst  a 
modification  of  that  proposed  by  Hofmann  ( Ber .,  1869,  2,  600,  and 
1870,  3,  264)  furnishes  better  results  in  the  case  of  benzene  deriva¬ 
tives,  especially  when  the  desulphuration  of  the  thiocarbamides  is 
accomplished  by  the  use  of  cupric  sulphate  in  place  of  litharge. 

m -Tolylcyanamide,  prepared  from  m-tolylthiocarbamide  by  the  modi¬ 
fication  of  Hofmann’s  method  referred  to,  is  a  viscous,  nearly  colour¬ 
less  liquid,  which  in  contact  with  water  forms  a  hydrate  (m.  p.  27°) 
(compare  Heller  and  Bauer,  Abstr.,  1902,  i,  444),  and  in  contact  with 
hydrochloric  acid  furnishes  m-tolylcarbamide  (m.  p.  142°). 

a-Naphthylcyanamide  and  the  isomeric  /^-compound  were  prepared 
hy  Cloez  and  Cannizzaro’s  method,  cyanogen  bromide  being  employed 
instead  of  cyanogen  chloride.  m- Ethoxy phenylcyanamide  was  also  pre¬ 
pared  by  this  method,  alcohol  'being  employed  as  a  solvent  for  the 
m-ethoxyaniline  in  place  of  ether.  It  crystallises  in  colourless  needles, 
m.  p.  57°,  and  is  readily  hydrolysed  by  acids  to  the  corresponding 
carbamide,  which  crystallises  in  colourless,  flattened  needles,  m.  p.  112°. 
m- Ethoxy phenylcarbamide  is  also  readily  obtained  by  the  action  of 
potassium  cyanate  on  m-aminophenetole  hydrochloride. 

o -Bromophenylcyanamide,  similarly  obtained,  crystallises  in  brilliant, 
slender,  colourless  needles,  m.  p.  94°,  and  by  boiling  its  solution 
in  alcohol  with  hydrochloric  acid  is  transformed  into  the  corresponding 
carbamide,  which  crystallises  in  colourless,  flattened  needles,  m.  p. 
202°,  and  by  repeated  evaporation  with  hydrochloric  acid  furnishes 
ammonia,  o-bromoaniline,  and  carbon  dioxide,  m -Bromophenylcyan¬ 
amide,  similarly  obtained  from  m-bromoaniline,  crystallises  from  benz¬ 
ene  in  brilliant,  colourless  lamellae,  m.  p.  84°,  is  readily  soluble 
in  alcohol  and  less  so  in  ether,  and  with  acids  yields  m-bromophenyl- 
carbamide  (compare  Folin,  Abstr.,  1897,  i,  470).  p -Bromophenylcyan¬ 
amide,  prepared  from  ^-bromoaniline,  crystallises  in  colourless,  long, 
slender,  prismatic  needles,  m.  p.  112°,  is  very  soluble  in  alcohol, 
fairly  so  in  ether,  less  so  in  chloroform,  and  slightly  so  in  water ;  it 
is  readily  soluble  in  alkalis  and  insoluble  in  dilute  acids. 

Hofmann’s  method  is  not  applicable  to  the  preparation  of  the 
bromophenylcyanamides,  owing  to  the  difficulty  of  preparing  the  neces¬ 
sary  thiocarbamides.  T.  A.  H. 
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Influence  of  Certain  Substituting  G-roups  on  the  Oxida¬ 
tion  of  Tertiary  Amines  to  Amine  Oxides.  Eugen  Bamberger 
and  Leo  Rudolf  ( Ber .,  1906,  39,  4285—4293.  Compare  Abstr., 
1902,  i,  364  ;  Bamberger  and  Tschirner,  Abstr.,  1899,  i,  347).— The 
amount  of  amine  oxides,  formed  by  the  oxidation  of  tertiary  aromatic 
bases  by  mearis  of  Caro’s  acid,  varies  with  the  alkyl  groups  attached 
to  the  nitrogen  atom  and  with  the  absence  or  presence  and  position  of 
methyl  groups  in  the  benzene  nucleus.  In  comparative  experiments, 
10  grams  each  of  dimethylaniline,  dimethybp-toluidine,  dimethyl-o- 
toluidine,  diethylaniline,  'om-dimethylxylidine,  and  dimethylmesidine 
yielded  ll'l,  10*9,  7T6,  6-89,  0,  and  0  grams  respectively  of  the  cor¬ 
responding  amine  oxides ;  in  a  second  series  of  experiments  in  more 
dilute  solution,  of  10  grams  each  of  dimethylaniline,  dimethyl-o- 
toluidine,  dimetliyl-p-toluidine,  diethylaniline,  diethyl-o-toluidine,  and 
diethyl-p-toluidine,  0  0,  6‘35,  0-3,  6  43,  8-84,  and  6-18  respectively, 
remained  unoxidised  ;  whilst  in  a  third  series  of  10  grams  each  of 
diethyl-o-toluidine  and  diethyl-jo-toluidine,  8-7  and  5 ’8  grams  respec¬ 
tively,  remained  unchanged.  The  oxidation  takes  place  more  easily 
with  dimethyl-  than  with  diethyl-aniline,  is  hindered  by  the  presence 
of  an  o-methyl  group,  and  is  prevented  by  the  presence  of  two 
o-methyl  groups. 

The  action  of  methyl  sulphate  on  mesidine  leads  to  the  formation  of 
dimethyl-  and  methyl-mesidines,  which  are  separated  by  conversion  of 
the  latter  into  its  acetyl  derivative,  CgHgMeg'NMeAc  ;  this  crystal¬ 
lises  in  glistening  prisms,  m.  p.  51 — 51 ‘5°,  b.  p.  150 — 150-5°/l3  mm. 
Dimethylmesidine  is  colourless,  b.  p.  213-3 — 213  5°/716  mm.,  Df  6 
0  905  (Hofmann,  Ber.,  1872,  5,  718  :  b.  p.  213—214°,  D  0-9076),  but 
after  treatment  with  Caro’s  acid  is  slightly  yellow,  Df 2  0-9076. 

-rm.-Dimethylxylidine,  jrrepared  together  with  vm-methylxylidine 
by  the  action  of  methyl  sulphate  on  vm-xylidine,  is  colourless,  b.  p. 
192-5— 192-8°/716  mm.  or  76-8— 1 77*2°/ll  mm.,  Df*  0-912  (b.  p. 
196°,  D  0  9296  :  Hofmann,  loc.  cit.,  712 ;  b.  p.  195 — 196°  :  Friedlander, 
Abstr.,  1899,  i,  350),  but  after  treatment  with  Caro’s  acid  is  yellow, 
DJ1'2  0-914.  Contrary  to  Friedlander’s  statement  ( loc .  loc.),  the  base 
does  not  react  with  nitrous  acid.  G.  Y. 

Asymmetric  Nitrogen  XXVI.  Optically  Active  Phenyl- 
benzylmethylethyl  Ammonium  Bases.  Edgar  Wedekind  and 
Emanuel  Frohlich  {Ber.,  1906,  39,  4437 — 4442.  Compare  Abstr., 
1906,  i,  161,  162). — The  values  [M]D  +  17’3  for  the  active  cation 
NMeEtPh*C7H7,  obtained  by  Wedekind  {Ber.,  1907,  37,  2727),  and 
[M]d  +19-3,  obtained  by  H.  O.  Jones  (Trans.,  1904,  85,  225), 
appear  too  low  in  view  of  the  values  [M]D  +285  for  the  active  cation 
NMePrPh*C7H7  and  [M]D  -  279  for  the  corresponding  isobutyl  base 
(compare  Abstr.,  1905,  878). 

Pltenylbenzylmethylethylammonium  bromide  forms  prisms,  m.  p. 
158 — 159°  ]  it  was  not  found  possible  to  resolve  it  by  crystallisation  of 
the  c7-bromocamphorsulphonate.  By  continued  fractional  crystallisa¬ 
tion  of  a  large  quantity  of  the  ci-camphorsulphonate,  a  fraction  [M]D 
+  116-1°  was  obtained  equivalent  to  [M]D  +  64-4°  for  the  cation 
NMeEtPh-C7H7. 
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The  ammonium  iodide  prepared  from  this  fraction  had  L“]i>  +  4P40 
in  alcohol,  and  did  not  alter  when  kept ;  in  chloroform,  [alu  +56‘5°, 
autoracemisation  quickly  set  in.  E.  F.  A. 

Preparation  of  s-Hexanitrodi-m-xylylamine.  Jan  J.  Blanksma 
(Bee.  trav.  chim.,  1906,  25,  373—375). — 5-Brorno-2  :  4  :  6  trinitro-m- 
xylene,  which  forms  colourless  crystals,  m.  p.  224°,  is  obtained  by 
nitrating  5-bromo-m-xylene  ;  when  heated  with  m-xylidme  in  alcoholic 
solution  it  yields  2  :  4  :  6-trinitro-di-l  :  3  :  5-xylylamine,  which  on 
nitration  is  converted  into  s-hexanitrodi-1  :  3  :  5-xylylamine,  m.  p.  222°. 
This  substance  separates  from  chloroform  in  glistening  crystals 
which  contain  1  molecule  of  the  solvent.  P.  H. 

Hydroxamic  Acids.  Raymond  Marquis  (Compt.  rend.,  1906, 
143,  1163 — 1165.  Compare  Abstr.,  1905,  i,  524). — Thiele  and 
Pickard  (Abstr.,  1900,  i,  29)  explain  the  formation  of  symmetrical 
disubstituted  carbamides  from  the  alkali  salts  of  the  dihydroxamic 
acids  (Lossen,  Abstr.,  1894,  i,  415)  on  the  assumption  that  the  acid 
undergoes  the  Beckmann  rearrangement,  with  the  formation  of  a  carb- 
imide,  which  is  converted  into  the  carbamide  by  the  action  of  water. 
The  author  has  examined  the  behaviour  of  hydroxamic  acid  towards 
reagents  which  induce  the  Beckmann  rearrangement  and  finds  that 
in  certain  cases  the  reaction  is  normal.  Thus,  benzhydroxamic  acid 
yields  phenylcarbamide  when  treated  with  thionyl  chloride  in  the 
presence  of  boiling  benzene,  and  salieylhydroxamic  acid  when  similarly 
treated  yields  oxycarbanil  (Ransom,  Abstr.,  1898,  i,  415),  the  acetyl 
derivative  of  which  has  m.  p.  91°  [Kalckhoff  gives  95°  (Abstr.,  1883, 
734)  and  Bender  gives  97’98°  (Abstr.,  1887,  37)]. 

Phenyl-p-tolylcarbamide,  obtained  by  the  condensation  of  phenyl¬ 
carbamide  and  p-toluidine,  m.  p.  218°,  then  solidifies  and  melts  sharply 
at  221°  [Paal  and  Yalvolxem  (Abstr.,  1894,  i,  621)  give  212°  and 
Dixon  (Trans.,  1901,  79,  103)  gives  215°]. 

Bhenylcarbamrylbenzhydroxamic  acid,  OtPCPhiNO'CO’NHPh,  ob¬ 
tained  by  the  condensation  of  phenylcarbamide  and  benzhydroxamic 
acid  in  pyridine  solution,  crystallises  from  alcohol  in  small  needles, 
m.  p.  209 — 210°;  phenylcarbamylsalicylhydroxamic  acid, 
OH-C6H4-C(OH):NO-CO-NHPh, 

crystallises  from  benzene  and  alcohol  in  flat,  pearly  needles,  m.  p.  181°, 
which  rapidly  redden  in  the  light.  M.  A.  W. 

Preparation  of  Aromatic  Thiocarbamides  by  the  Hydrogen 
Peroxide  Method.  Julius  von  Braun  and  Erich  Beschke  (Ber., 
1906,  39,  4369—4378.  Compare  Abstr.,  1900,  i,  644 ;  1902,  i,  271). 
— Continuing  the  work  on  the  mechanism  of  the  reaction  between 
primary  aromatic  amines  and  carbon  disulphide  in  the  presence  of 
hydrogen  peroxide,  the  authors  have  applied  the  method  in  the  follow¬ 
ing  cases. 

m-  and  p-Toluidine,  p-cumidine,  1:3:  4-xylidine,  and  yuaminobenzyl 
cyanide  react  within  a  few  minutes.  Dicumylthiocarbamide  has  m.  p. 
149°;  w-dicyanoditolylthiocarbamide,  m.  p.  191°,  is  insoluble  in 
alcohol. 
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o-  and  jo-Chloroanilines  react  after  two  days,  whereas  the  meta-iso- 
meride  undergoes  a  rapid  conversion  into  the  carbamide.  m-Bromo- 
aniline  readily  yields  the  carbamide,  m.  p.  128°,  whilst  j9-bromoaniline 
and  jD-iodoaniline  require  many  hours. 

yj-Anisidine  and  y>-phenetidine  react  as  readily  as  aniline  itself, 
o-anisidine  only  very  slowly. 

Methyl  anthranilate  and  ethyl  y>-aminobenzoate  yield  the  correspond¬ 
ing  carbamides  after  many  days,  but  they  have  not  yet  been  examined 
completely.  C.  S. 

Decomposition  of  Dinitrophenyl  Thiocyanate.  Oscar 
Hinsberg  ( Ber .,  1906,  39,  4331 — 4332). — According  to  Austen  and 
Smith  (Abstr.,  1886,  693),  dinitrophenyl  thiocyanate,  obtained  by 
the  action  of  potassium  thiocyanate  on  4-bromo-l  :  3-dinitrobenzeno, 
forms  dinitrophenyl  mercaptan,  m.  p.  195°,  when  warmed  with  con¬ 
centrated  sulphuric  acid.  According  to  the  author,  this  observation  is 
not  correct,  since  the  product  of  the  action  in  question  is  not  uniform, 
but  a  mixture  of  2  : 4-dinitrophenyl  mercaptan,  m.  p.  131°,  and  2'  :  4'- 
tetranitrodiphenyl  disulphide. 

The  observation  of  Austen  and  Smith  that,  when  dinitrophenyl 
thiocyanate  is  warmed  with  a  mixture  of  concentrated  sulphuric  acid 
and  fuming  nitric  acid,  a  tetranitrodiphenyl  sulphide,  m.  p.  245°,  is 
produced  is  also  erroneous.  A.  McK. 

Use  of  Compounds  of  Bases  with  Sulphurous  Acid  as 
Photographic  Developers.  Auguste  Lumiere,  Louis  Lumiere, 
and  Alphonse Seyewetz  {Bull.  Soc.  chim.,  1906,  [iii],  35,  1204 — 1207). 
— Compounds  of  this  type  with  p-aminophenol,  ^-methylaminophenol, 
and  jo-phenylenediamine  have  been  obtained  (1)  by  the  action  of  sulphur 
dioxide  on  the  free  bases  suspended  in  warm  water,  (2)  by  cooling  warm 
solutions  of  the  bases  in  “liquid  commercial  sodium  bisulphite”  (40%), 
or  (3)  by  heating  jo-methylaminophenol  sulphate  with  a  solution  of 
anhydrous  sodium  sulphite  to  which  one-fourth  of  its  volume  of  sodium 
hydrogen  sulphite  had  been  added. 

The  product ,  lOOH’CQH^NH^HgSOg,  obtained  with  ^-aminophenol 
occurs  in  white  crystals  having  a  faint  odour  of  sulphur  dioxide  and 
does  not  become  brown  on  exposure  to  air. 

The  compound,  60H*CGH4,NHMe,H2S03,  yielded  by  ^o-methylami no¬ 
phenol,  occurs  in  small  white  crystals,  is  stable  in  air,  has  no  odour  of 
sulphur  dioxide,  and  has  in.  p.  87°,  evolving  sulphur  dioxide. 

The  compound,  9C0H4(NH2)2,H2SO3,  obtained  from  p-phenylenedi- 
amine,  forms  small  white  crystals  having  a  feeble  odour  of  sulphur 
dioxide,  is  stable  in  air,  and  has  m.  p.  137°,  evolving  sulphur  dioxide. 

These  three  substances  are  comparable  as  developers  with  the  three 
bases  from  which  they  are  derived,  and  the  solubility  in  water  of  the 
jp-methylaminophenol  product  enables  it  to  be  used  as  a  developer  by  the 
addition  of  sodium  sulphite.  T.  A.  H. 

Action  of  Bromine  and  Chlorine  on  Phenols.  Substitution 
Products,  ^-Bromides,  and  ^-Chlorides.  XX.  Action  of  Bromine 
ono-Cresol.  Theodor  Zincke  and  August  von  Hedenstrom  {Annalen, 
1905,  350,  269 — 287.  Compare  Abstr.,  1906,  i,  739). — o-Cresol  reacts 
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readily  with  the  calculated  quantities  of  bromine  alone  or  in  presence 
of  iron  in  chloroform  or  carbon  tetrachloride  solution,  forming  mono-, 
di-,  tri-,  and  tetra-bromo-derivatives. 

The  acetyl  derivative  of  5-bromo-o-cresol  (Claus  and  Jackson,  Abstr., 
1889,  128)  is  an  oil.  The  acetyl  derivative  of  3  :  5-dibromo  o-cresol 
(i loc .  cit.)  crystallises  in  glistening  needles,  m.  p.  62°. 

3  :  4  :5-(or  3:5:  6-)Tribromo-o-cresol,  C6HMeBr3’OH,  crystallises 
from  light  petroleum  in  long,  colourless  needles,  m.  p.  79°;  the  acetyl 
derivative  crystallises  in  glistening  needles,  m.  p.  72 — 73°. 

Tetrabromo-o-cresol,  C6MeBr4*OH,  crystallises  in  glistening  needles, 
m.  p.  205°;  the  acetyl  derivative  forms  glistening  needles,  m.  p.  154°. 

The  action  of  sodium  nitrite  on  these  bromo-o-cresols  in  glacial 
acetic  acid  solution  leads  to  the  formation  of  bromonitro-derivatives. 
5-Bromo-  and  3 : 5-dibromo-o-cresols  yield  5-bromo-3-nitro-o-cresol 
(Wroblewski,  this  Journal,  1874,  27,  52). 

4  :  5-Dibromo-^-nitro-o-cresol,  C-Ha03NBr2,  formed  from  3:4:  5-tri- 
bromo-o-cresol,  crystallises  in  yellow  needles,  m.  p.  141°  (decomp.). 

4:5: 6-Tribromo-3-nitro-o-cresol,  N02‘C6MeBiy0H,  formed  from 
tetrabromo-o-cresol,  crystallises  in  yellow,  monoclinic  prisms,  m.  p.  156° 
(decomp.). 

The  action  of  bromine  on  5-bromo-  or  3  :  5-dibromo-o-cresol  at  170° 
leads  to  the  formation  of  3  : 5-dibromo-o-cresol  i^-bromide, 

OH  •  C6H2Br2  •  CH2  Br 

or  C6H3OBr2-CH2Br  (Auwersand  Biittner  Abstr.,  1899,  i,  36). 

3:4:  5-Tribromo-o-cresol  if/- bromide ,  C7H4OBr4,  formed  by  heating  the 
tribromo-cresol  with  bromine  in  a  sealed  tube  in  the  water  bath,  crystal¬ 
lises  in  monoclinic  needles  or  prisms,  m.  p.  134°,  reacts  only  very  slowly 
with  alkali  hydroxides,  and  when  shaken  in  ethereal  solution  with 
dilute  alkali  hydroxides  forms  a  white,  amorphous,  polymeric  methyl- 
enequinone.  Reduction  of  the  i//-bromide  with  zinc  and  hydrogen  bro¬ 
mide  in  glacial  acetic  acid  solution  leads  to  the  formation  of  3:4:5- 
tribromo-o-cresol.  The  acetyl  derivative,  OAc’OgHBrg'CHgBr,  forms 
glistening  needles,  m.  p.  137°. 

3  :  4  :  5-Tribromo-2-hydroxybenzyl  alcohol,  OH’CyHBr^CHo'OH,  pre¬ 
pared  by  boiling  the  ^-bromide  with  aqueous  acetone,  crystallises  in 
stellate  aggregates  of  needles,  m.  p.  141°;  the  diacetyl  derivative, 

crystallises  in  glistening  needles,  m.  p.  92°.  The  methyl  ether , 
OH*C0HBr3-CH2-OMe, 

prepared  by  boiling  the  i//-bromide  with  methyl  alcohol,  crystallises  in 
glistening  needles,  m.  p.  81 — 82°;  the  acetyl  derivative  forms  white 
needles,  m.  p.  90 — 91°.  When  boiled  for  a  few  minutes  with  acetic 
acid  and  sodium  acetate,  the  ^-bromide  forms  the  acetyl  derivative, 
C6H2OBr3*  CKy  OAc, 

which  crystallises  in  glistening  needles,  m.  p.  130 — 131°,  on  hydrolysis 
yields  tribromohydroxybenzyl  alcohol,  and  forms  the  diacetyl  derivative 
of  this  when  heated  with  sodium  acetate  and  acetic  anhydride. 

Tetrabromo-o-cresol  ^-bromide,  C6HOBr4*CH2Br,or  OH*C6Br4'CH2Br, 
formed  by  heating  the  tetrabromocresol  with  bromine  in  a  sealed  tube 
at  100°,  crystallises  in  colourless  needles,  m.  p.  156°,  yields  a  white, 
amorphous  product  when  shaken  with  ether  and  a  dilute  alkali  hydr- 
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oxide,  and  if  shaken  with  benzene  ancLa  dilute  alkali  hydroxide  forms 
the  amorphous  substance  and  a  yellow  solution  which  on  evaporation 
deposits  a  yellow  residue,  probably  the  o-methylenequinone.  The  acetyl 
derivative,  OAc-CgBr^CH^Br,  formed  by  boiling  the  i//-bromide  with 
acetic  anhydride,  crystallises  in  small,  hard  needles,  m.  p.  156°.  Tetra- 
bromo-o-hydroxybenzyl  alcohol,  C7H702Br4,  crystallises  in  small  needles, 
m.  p.  158°  (decomp.)  ;  the  diacetyl  derivative,  CnH804Br4,  crystallises 
in  glistening  needles,  m.  p.  138 — 139°.  The  methyl  ether ,  C8H602Br4, 
forms  white  needles,  m.  p.  94 — 95° ;  the  acetyl  derivative  forms  glisten¬ 
ing  needles,  m.  p.  98 — 99°. 

The  acetyl  derivative,  06H0Br4*CH2,0Ac,  prepared  by  boiling  the 
i//-bromide  with  glacial  acetic  acid  and  sodium  acetate,  forms  white 
needles,  m.  p.  133°,  on  hydrolysis  yields  tetrabromo-o-hydroxybenzyl 
alcohol,  and  the  diacetate  of  this  when  boiled  with  acetic  anhydride 
and  sodium  acetate.  G.  Y, 

m-Tolyl  Ether  and  Derivatives.  Alfred  N.  Cook  (Amer.  Ohem. 
J.,  1906,  36,  543 — 551.  Compare  Gladstone  and  Tribe,  Trans.,  1882, 
41,  11).  — Aluminium  m-tolyloxide,  prepared  by  the  action  of  commercial 
aluminium  on  wi-cresol,  is  a  brittle,  grey  to  black,  translucent  solid, 
having  a  vitreous  lustre  and  a  conchoidal  fracture.  When  distilled  in 
a  vacuum,  it  yields  a  small  quantity  of  wi-cresol  and  a  large  proportion 
of  a  substance,  b.  p.  240°/30  mm.,  but  under  ordinary  pressure  it  gives 
m-cresol,  m-tolyl  ether,  a  solid,  b.  p.  about  300°  (uncorr.),  and  a  red 
liquid,  b.  p.  about  360°. 

m-Tolyl  ether  has  b.  p.  290'5— 29T50  and  D21  T0323  and  its 
viscosity  is  1*333  at  15-5°,  M94  at  30°,  M66at  40°,  and  M39  at  50°; 
its  viscosity  is  hence  9’4%  greater  than  that  of  phenyl  ether  (1  095)  at  30°, 
in  spite  of  its  lower  specific  gravity.  It  is  volatile  in  a  current  of  steam. 
Chromic  acid  in  glacial  acetic  acid  oxidises  it  to  a  white  powder  in¬ 
soluble  in  alkalis.  Dibromo-m-tolyl  ether,  0(C6H3BrMe)2,  is  a  white, 
crystalline  substance,  m.  p.  48°,  b.  p.  250°/15  mm.  and  340 — 350° 
(uncorr.)  at  ordinary  pressure.  Tetrahromo-m-tolyl  ether, 

0(C6H2Br2Me)2, 

is  a  pale  yellow,  sticky,  viscous  substance  crystallising  in  nodular 
aggregates,  b.  p.  260 — 270°/35  mm.  Dinitro-m-tolyl  ether, 

O(0„HsMe-NO2)s, 

separates  from  alcohol  in  yellow  crystals,  m.  p.  112 — 113°.  Diamino- 
m-tolyl  ether  hydrochloride,  0(C6H3Me*NH2,HCl)2,  was  prepared  and 
also  the  free  base.  T.  H.  P. 

Nitration  of  Meta-Substituted  Phenols.  Jan  J.  Blanksma 
( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1906,9,  278 — 280). — The  nuclear 
hydrogen  atoms  in  m-nitrophenols,  containing  a  hydroxyl,  methyl, 
methoxy-,  or  ethoxy-group,  or  chlorine  or  bromine  in  position  5,  are 
readily  substituted  by  three  atoms  of  bromine  by  treatment  with 
bromine  water,  or  by  three  nitro-groups  by  nitration  by  nitric  acid 
(D  1*52)  and  sulphuric  acid.  The  tetranitro-compounds  separate 
from  a  mixture  of  these  acids  in  colourless  crystals,  turn  yellow  in  the 
presence  of  water,  have  a  bitter  taste,  and  an  acid  reaction,  and  are 
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explosive.  If  the  phenolic  hydrogen  atom  is  replaced  by  methyl, 
only  two  nitre-groups  can  be  introduced. 

By  boiling  water,  tetranitro-m-cresol,  m.  p,  175°,  is  converted  into 
trinitro-orcinol,  whilst  tetranitroresorcinol,  m.  p.  152°,  chlorotetranitro - 
phenol ,  m.  p.  147°,  or  bromotetranitrophenol ,  m.  p.  157°,  yield  trinitro- 
phloroglucinol. 

5-Nitroresorcinol  has  m.  p.  158°,  and  the  ethyl  ether ,  m.  p.  80°;  the 
tetranitro-methyl  and  ethyl  ethers  have  respectively  m.  p.  115°  and 
110°;  3-chloro-5-nitrophenol,  m.  p.  147°,  and  the  6romo-compound, 
m.  p.  145°.  0.  S. 

Synthesis  of  aS-Halogen  Ethers  and  of  a8-Dihalogen  Deriv¬ 
atives  of  Butane.  Julius  von  Braun  and  Erich  Beschke  (. Ber., 
1906,  39,  4357 — 4362). — a8-Dichloro-  or  -dibromo-butane  can  be 
obtained  in  10%  yield  by  reducing  succinonitrile  with  sodium  and 
alcohol,  benzoylating  the  product,  and  treating  the  resulting  mixture 
with  phosphorus  pentachloride  or  pentabromide. 

Benzo-S-phenoxybutylamide  (compare  this  vol.,  i,  80)  and  phos¬ 
phorus  pentachloride  in  molecular  quantities  react  to  form  ultimately 
a-chloro-8-phenoxybutane,  CH9Cl*CH2*OH2,CH2,OPh,  which  is  a  colour¬ 
less,  refractive,  pleasant-smelling  liquid,  b.  p.  147°/12  mm.,  and  reacts 
with  sodium  phenoxide  to  form  Grignard’s  a8-diphenoxybutane  (Abstr., 
1904,  i,  494). 

aS-Dichlorobutane,  04H8012,  b.  p.  53 — 58°/12  mm.,  is  obtained  from 
the  preceding  chlorinated  ether  and  concentrated  hydrochloric  acid 
above  130°. 

a-Iodo-8-phenoxybutane,  CH2I'[CH2]2*CH2*OPh,  obtained  from  the 
chlorinated  ether  and  sodium  iodide  in  alcoholic  solution,  forms  white 
leaflets,  m.  p.  43 — 44°,  b.  p.  155 — 160°/15  mm.,  and  is  changed 
quantitatively  by  hydriodic  acid  at  100°  into  aS-di-iodobutane. 

aS-Dibromobutane  cannot  be  obtained  from  phosphorus  penta¬ 
bromide  and  benzo-8-phenoxybutylamide,  but  is  prepared  readily  from 
a3-diphenoxy butane  and  hydrobromic  acid  at  130 — 140°.  0.  S. 

Constitution  and  Colour  of  Nitrophenols.  Hugo  Kauffmann 
(Ber.,  1906,  39,  4237 — 4242.  Compare  Abstr,,  1900,  i,  480;  1901,  i, 
318;  1906,  i,  577 ;  Kauffmann  and  Franck,  Abstr.,  1906,  i,  841). — - 
A  reply  to  Hantzsch  (Abstr.,  1906,  i,  353,  833  ;  Ley  and  Hantzsch, 
ibid.,  790).  Nitroquinol  dimethyl  ether  is  a  very  stable  substance, 
and  its  yellow  colour  cannot  be  attributed  to  the  presence  of  nitro- 
quinol.  Its  solution  in  light  petroleum  is  colourless,  but  deposits 
yellow  crystals.  Free  nitroquinol  dissolves  in  light  petroleum  to  a 
yellow  solution.  G.  Y. 

Nitroquinol  Dimethyl  Ether.  Hugo  Kauffmann  and  Imanuel 
Fritz  ( Ber .,  1906,  39,  4243 — 4248.  Compare  Kauffmann,  Abstr.,  1906, 
i,  577  ;  preceding  abstract;  Hantzsch,  Abstr.,  1906,  i,  353,  833). — 
When  prepared  by  nitration  of  quinol  dimethyl  ether,  nitroquinol 
dimethyl  ether  contains  traces  of  a  hydrolytic  product,  probably  the 
monometliyl  ether,  which  is  removed  completely  on  recrystallisation 
from  alcohol.  The  pure  dimethyl  ether  is  yellow,  and  is  unchanged  on 
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addition  of  an  alkali  hydroxide,  whereas  0-007  gram  of  the  hydro¬ 
lytic  product  dissolved  in  1  litre  of  water  gives  a  distinct  change  of 
colour.  The  solubility  of  the  dimethyl  ether  in  water  is  diminished 
by  the  addition  of  sodium  carbonate.  It  yields  only  traces  of  hydro¬ 
lytic  products  when  treated  at  the  laboratory  temperature  with  con¬ 
centrated,  or  boiled  with  dilute,  sulphuric  acid ;  a  substance  crystallising 
in  orange-red  needles,  m.  p.  79 — 80°,  is  formed  on  boiling  with  aqueous 
or  alcoholic  alkali  hydroxides.  The  dimethyl  ether  is  hydrolysed  only 
slowly  by  aluminium  chloride  in  boiling  light  petroleum  or  benzene 
solution,  and  is  decomposed  in  boiling  toluene  solution.  G.  Y. 

Methylene  and  Other  Derivatives  of  m-Dihydroxybenzenes. 
A.  Luther  {Arch.  Pharrn.,  1906,  244,  561 — 568). — Methylenedi- 
resorcinol,  CH2[C6H3(OH)2]2,  is  broken  down  by  prolonged  boiling 
with  zinc  dust  and  aqueous  sodium  hydroxide  ;  the  formation  (in 
about  20%  yield)  of  cresorcinol,  C6H3Me(OR)2  [Me  :(OH)2  =  l  :2  :4], 
and  resorcinol  was  ascertained  by  first  treating  the  product  with 
sodium  nitrite  and  nitrous  oxide,  then  oxidising  with  nitric  acid  of 
D  1  *3,  and,  finally,  crystallising  from  water,  when  dinitroresorcinol, 
m.  p.  142°,  and  dinitrocresorcinol,  m.  p.  90°,  crystallised  in  succession. 
Cresorcinol  forms  a  mono-  and  a  di-benzoyl  derivative,  m.  p.  115 — 116° 
and  83°,  and  a  diacetyl  derivative,  b.  p.  293 — 295°;  with  bromine  in 
chloroform  solutions  it  yields  dibromocresorcinol ,  C7H602Br2,  m.  p. 
86 — 87°,  with  bromine  and  water,  tetrabromocresorcinol,  C7H402Br2, 
m.  p.  99 — 100°,  and  in  chloroform  solution  with  gaseous  chlorine,  tetra- 
chlorocresorcinol,  C7H402C14,  m.  p.  69 — 70°,  which  yields  dichloro- 
cresorcinol,  C7H602C12,  m.  p.  78 — 79°,  when  reduced  with  stannous 
chloride  and  hydrochloric  acid  ;  with  diazoaminobenzene  in  alcoholic 
solution  it  condenses  to  the  scarlet  cresorcinolbisazobenzene, 

16^2^4) 

m.  p.  211—212°;  and  with  formaldehyde  it  yields  methylenedi- 
cresorcinol,  m  p.  195 — 200°. 

The  last  substance,  CH2[C6H2Me(OH)2]2,  is  broken  down  by 
reduction  with  zinc  dust  and  aqueous  sodium  hydroxide  to  xylorcinol, 
C6H2Me2(OH)2[Me2 :  (OH)2=  1  :  3  :  4  :  6],  and  cresorcinol,  which  can  be 
separated  by  fractional  crystallisation  from  hot  benzene.  Xylorcinol, 
which  can  crystallise  with  1H20,  forms  a  dibenzoyl  derivative,  m.  p. 
155° ;  with  bromine  in  chloroform  solution  it  yields  bromoxylorcinol, 
C8H902Br,  m.  p.  119 — 120°;  with  diazoaminobenzene  it  does  not 
condense ;  with  formaldehyde  and  dilute  sulphuric  acid  it  yields 
methylenedixylorcinol,  Cl7H20O4,  m.  p.  251°,  which  crystallises  with 
1H20. 

The  last  substance  is  not  attacked  by  zinc  dust  and  aqueous  sodium 
hydroxide.  The  same  is  true  of  methylenedis- 4  :  Q-dihydroxy- 1  :  2  :  3- 
trimethylbenzene,  C19H2404,  m.  p,  228°,  which  was  obtained  from 
4  :  6-dihydroxy-l  :  2  :  3-trimethylbenzene  (Simon,  Abstr.,  1904,  i,  406) 
and  formaldehyde  in  the  presence  of  dilute  sulphuric  acid. 

C.  F.  B. 

Action  of  Organo-Magnesium  Haloids  on  Acetylenic  Alde¬ 
hydes  and  Ketones.  Acetylenic  Alcohols.  Maurice  Brachin 
{Bull.  Soc.  chim.,  1906,  [iii],  35,  1163 — 1179). — Phenylpropiolaldehyde, 
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obtained  by  condensing  the  sodium  derivative  of  phenyl  acetylene  with 
ethyl  formate  (compare  Moureu  and  Delange,  Abstr.,  1901,  i,  581), 
reacts  with  magnesium  methyl iodide  in  presence  of  ether,  forming  the 
additive  compound  CPh:C‘CllMe*OMgI,Et20,  a  yellowish-white,  de¬ 
liquescent  powder,  which  when  suspended  in  ether  and  the  mixture 
poured  into  water  containing  acetic  acid,  decomposes,  forming  phenyl- 
acetylenemethylcarbinol,  CPhiOCHMe’OH  (compare  Moureu  and 
Desmots,  Abstr.,  1902,  i,  289),  which  hash.  p.  132— 134°/16  mm., 
1*0449,  D42'6  1*0363,  6  1*57305,  and  reacts  with  mercuric  chloride  in 

alcohol,  yielding  the  product  CPh.:C*CHMe*OHgCl,  which  crystallises 
in  faintly  yellow,  prismatic  needles,  has  m.  p.  111°,  and  on  hydrolysis 
with  dilute  sulphuric  acid  regenerates  the  parent  alcohol. 

Phenylpropioaldehyde  reacts  with  magnesium  ethyl  bromide,  forming 
a-phenyl-^-pentinene-y-ol,  CPh:C*CHEt*OH,  a  faintly  yellow  oil  having 
b.  p.  141— 143°/15  mm.,  D°  1*0298,  DJ3  1*0138,  and  ng  1*5633.  With 
magnesium  propyl  iodide,  phenylpropiolaldehyde  yields  a-phenyl-  Aa- 
hexinene-y-ol,  CPh:C*CHPr*OH,  an  amber-coloured  oil,  which  has  b.  p. 
149 — 152717  mm.,  Do  1*0180,  and  decomposes  when  kept.  a-Phenyl-e- 
methyl-A°-hexinene-y-ol,  CPh:C*CH(OH),CH2*CHMe2,  similarly  ob¬ 
tained  by  means  of  magnesium  isobutyl  iodide,  is  a  slightly  coloured 
oil,  has  b.  p.  149 — 151716  mm.  and  D°  1*0148.  With  phenyl 
magnesium  bromide,  ay-diphenylpropinyl  alcohol,  CPh:OCHPh*OH, 
is  obtained  ;  it  is  a  colourless  oil,  has  b.  p.  208*5 — 209*5°(corr.)/15  mm., 
Dq  1*1127,  Df03  1*0964,  and  n d‘s  1*6173  (compare  Moureu  andDesmots, 
loc.  cit.).  The  additive  product,  CPh:OCHPh*OMgBr,Et20,  initially 
formed  in  the  foregoing  reaction,  is  crystalline. 

No  acetylenic  alcohols  are  formed  when  amylpropiolaldekyde  reacts 
with  organo-magnesium  haloids. 

Propionylphenylacetylene,  CPhiOCOEt  (compare  Moureu  and 
Brachin,  Abstr.,  1904,  i,  95),  reacts  with  magnesium  methyl  iodide  in 
presence  of  ether,  forming  a  crystalline  product,  which  on  decomposition 
by  water  yields  the  tert .-alcohol,  CPhiC’CMeEt’OH,  and  this  on 
distillation  furnishes  phenylbutenylacetylene ,  CPh:OOEt!CH2  or 
CPhiC’CMelCHMe.  This  is  a  colourless  liquid  with  a  geraniol-like 
odour,  has  b.  p.  113—115715  mm.,  D°  0*9452,  D\3  0*93,  and 
<  1*5828. 

Butyrylphenylacetylene,  CPhiC’COPr  {loc.  cit.),  reacts  with  mag¬ 
nesium  ethyl  bromide,  forming  phenylacetylene-ethylpropylcarbinol, 
CPhrC’CEtPr’OH,  which  has  b.  p.  155 — 157716  mm.  and  D°  0*9885. 

T.  A.  H. 

Stigmasterol,  a  new  Phytosterol  from  the  Calabar  Bean. 
Adolf  Windaus  and  A.  Hauth  {Ber.,  1906,  39,  4378 — 4384). — 
Phytosterol  (m.  p.  130),  prepared  according  to  Hesse’s  directions 
(Abstr.,  1878,  850),  is  shown  not  to  be  a  single  substance,  as  success¬ 
ive  extractions  by  solvents  result  in  the  m.  p.  of  the  residue  being 
gradually  raised.  The  bromine  additive  pro’duct  obtained  from  the 
acetate  is  easily  resolved  into  two  different  bromides  by  fractional 
crystallisation  from  glacial  acetic  acid,  alcohol,  acetone,  or  ether.  By 
careful  treatment  with  zinc  dust  and  acetic  acid,  the  unsaturated 
acetates  are  recovered  and  the  alcohols  obtained  by  hydrolysis  with 
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alcoholic  potash.  They  have  a  constant  m.  p.  and  behave  as  chemical 
entities  ;  80%  of'  the  mixture  consists  of  phytosterol,  identical  with 
the  phytosterol  obtained  from  germinating  wheat  and  with  sitosterol 
(Burian,  Abstr.,  1898,  i,  72 ;  Ritter,  Abstr.,  1902,  i,  446).  The 
remainder  consists  of  an  alcohol,  stigmasterol,  C30H48O,H2O  or 
O30H50O,H2O,  with  m.  p.  170°,  [a]]}  —  45-01°  in  chloroform,  and 
[a]n  —  44-67°  in  ethyl  ether ;  it  is  isomorphous  with  phytosterol,  forms 
mixed  crystals  with  it,  and  gives  the  same  colour  reactions.  The 
crude  phytosterol  obtained  from  rape-seed  oil  is  also  a  mixture,  one 
constituent  of  which  contains  one  double  linking,  whilst  the  other 
has  two  double  linkings  ;  these  substances  are  very  similar  in  proper¬ 
ties  to  stigmasterol. 

Stigmasterol  acetate  tetrabromide,  O32H50O2Br4  (or  Cg2H5202Br4),  is 
prepared  by  acetylating  the  crude  phytosterol  and  then  treating  the 
ethereal  solution  of  the  dry  acetate  with  a  solution  of  bromine  in 
acetic  acid  ;  the  tetrabromide  separates  in  small  crystals,  whilst  the 
phytosterol  acetate  dibromide  remains  in  solution.  When  recrystal¬ 
lised  from  a  mixture  of  chloroform  and  alcohol  it  forms  four-  or  six- 
sided  plates,  m.  p.  211—212°.  Stigmasterol  acetate  crystallises  from 
alcohol  in  rectangular  plates,  m.  p.  141°;  a  cryoscopic  determination 
agrees  with  the  formula  C32H50O2.  The  propionate  crystallises  from 
alcohol  in  prisms,  m.  p.  122°;  the  propionate  tetrabromide,  m.  p.  202°, 
is  similar  to  the  corresponding  derivative  of  the  acetate.  The  benzoate , 
m.  p.  160°,  crystallises  from  a  mixture  of  chloroform  and  alcohol  in 
rectangular  plates,  the  chloride,  C30H47C1  or  O30H49Cl,  from  alcohol  in 
prisms,  m.  p.  95°,  and  the  chloride  tetrabromide  melts  and  decomposes 
at  180°.  W.  R. 


Transposition  of  Hydrobenzoin  ;  Study  of  Alkylhydrobenz- 
oins  and  some  Trisubstituted  Aromatic  Glycols.  Marc 
Tiffeneau  and  Dorlencouht  ( Compt .  rend,,  1906,  143,  1242 — 1244). 
— Aromatic  trisubstituted  glycols  of  the  types  OH*CHPh*CRPh*OH 
and  OH’CHPh'CRR’OH  yield  the  aldehydes  CHOCPh2R  and 
CHOCPhR2  respectively,  when  treated  with  sulphuric  acid  and  not 
the  ketones  as  previously  stated  (Abstr.,  1906,  i,  724,  965).  These 
trisubstituted  (tertiary)  aromatic  aldehydes  do  not  combine  with  alkali 
hydrogen  sulphites  or  give  a  colour  reaction  with  Schiff’s  reagent,  but 
they  are  oxidised  by  silver  oxide  to  form  the  corresponding  acid, 
0Ph2R*C02H  or  CPhR2-G02H. 

aa -Diphenylpropaldehyde,  obtained  by  the  action  of  sulphuric  acid  on 
methylhydrobenzoin,  does  not  crystallise,  b.  p.  187 — 191°/22  min., 
174 — 178°/12  mm.,  or  301 — 304°/760  mm.,  D°°  l-087  ;  the  oxime, 
m.  p.  123°,  yields  a  nitrile,  b.  p.  310 — 313°;  the  semicarbazone  has 
m.  p.  122°. 

aa-Diphenylpropionic  acid,  m.  p.  173°  (Thormer  and  Zincke,  Abstr., 
1879,  322),  is  obtained  when  the  aldehyde  is  oxidised  by  means  of 
silver  oxide  ;  and  the  oxide,  C32H340,  m.  p.  121 — 122°,  is  prepared  by 
the  action  of  magnesium  phenyl  bromide. 

aa-Diphenylbutaldehyde,  obtained  from  ethylhydrobenzoin,  has  b.  p. 
312 — 316°,  yields  an  oxime,  m.  p.  128 — 129°,  and  a  semicarbazone,  m.  p. 
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167°,  and  is  oxidised  to  aa-diphenyl butyric  acid,  m.  p.  170 — 171° 
(Klingemann,  Abstr.,  1893,  i,  590). 

a- Phenyl- fi-methylpropane-a/3-diol,  OH*CHPh,CMe2*OH,  m.  p.  56°, 
obtained  by  the  action  of  magnesium  methyl  iodide  on  methyl  phenyl- 
glycollate,  is  converted  by  the  action  of  sulphuric  acid  into  a-phenyl- 
a-methylpropaldehyde,  b.  p.  105 — 110°/14  mm.,  which  yields  a-phenyl- 
a-methylpropionic  acid  on  oxidation,  and  forms  a  semicarbazone, 
m.  p.  176°. 

a-Phenyl-fi-ethylbutane-afi-diol,  m.  p.  89°,  b.  p.  163 — 165°/20  mm. 
or  275 — 280°/760  mm.,  is  partially  converted  by  the  action  of  sulphuric 
acid  into  a -phenyl- a- ethylbutaldehyde,  b.  p.  135 — 140°/26  mm.  or 
235 — 238°/760  mm.,  D°  0'978,  which  forms  &  semicarbazone,  m.  p. 
178—179°.  M.  A.  W. 

Application  of  the  Grignard  Reaction  to  Ethyl  Aspartate. 

Carl  Paal  and  Ericii  Weidenkaff  ( Ber .,  1906,  39,  4344 — 4346. 
Compare  Abstr.,  1905,  i,  436  ;  1906,  i,  236,  583). — The  reaction  be¬ 
tween  ethyl  ethyl-i-aspartate  and  excess  of  magnesium  phenyl  bromide  in 
ether  at  0°,  leads  to  the  formation  of  r -fi-amino-aa88-tetraphenylbutcme- 
a8  diol,  OH-CPh2-CH(NH2)*CH,/CPh2-OH,  m.  p.  149—150°  which 
separates  from  dilute  alcohol  in  white  leaflets  and  forms  sparingly 
soluble  salts;  the  hydrochloride  has  m.  p.  235°,  and  the  nitrate,  168°. 

c.  s. 

The  Six  Isomeric  Dinitrobenzoic  Acids.  Arnold  F.  Holleman 
and  H.  A,  Sires  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1906,  9, 
280 — 286). — When  m-nitrotoluene  is  nitrated  by  nitric  and  sulphuric 
acids  at  50°,  3  :  4-dinitrotoluene  is  obtained  together  with  smaller 
quantities  of  2  :  3-dinitrotoluene  and  of  3  :  6-dinitrotoluene  ;  the  three 
isomerides  are  separated  by  fractional  distillation  in  a  vacuum  and 
freezing  the  distillate.  The  corrected  solidifying  points  of  the  dinitro- 
toluenes  of  the  benzoic  esters  and  of  their  ethyl  esters  are  tabulated  ; 
also  DJU  for  the  toluenes  and  the  esters. 

The  dissociation  constants  and  the  velocity  of  esterification  of  the 
dinitrobenzoic  acids  have  been  measured  with  results  in  accordance 
with  expectation ;  the  dissociation  constants  cannot  be  calculated 
correctly  from  those  of  the  monosubstituted  acids  by  Ostwald’s  rule. 
For  a  detailed  criticism  of  the  results  the  original  paper  must  be 
consulted.  C.  S. 

Action  of  Nitrous  Acid  on  ^-Dimethylamino-  and  p-Diethyl- 
amino-benzoic  Acids.  Oskar  Baudisch  {Ber.,  1906,39,4293 — 4300). 
— The  author  has  reinvestigated  the  action  of  nitrous  acid  on 
p-dimethylaminobenzoic  acid,  and,  contrary  to  the  statement  of 
Bischoff  (Abstr.,  1889,  511),  found  it  to  lead  to  the  formation  of 
p-nitrodimethylaniline,  jo-nitrosomethylaminobenzoic  acid,  and  m-nitro- 
j)-dimethylaminobenzoic  acid. 

p-Nitrosomethylaminobenzoic  acid,  NO  *NMe  •  C6H4*  C02H,  crystallises 
from  toluene  or  alcohol  in  glistening,  straw-coloured  needles,  m.  p. 
217°,  gives  Liebermann’s  reaction,  and  when  boiled  with  concentrated 
hydrochloric  acid  yields  j?-methylaminobenzoic  acid,  which  is  formed 
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also  by  the  action  of  methyl  sulphate  on  jo-aminobenzoic  acid  (Johnston, 
Proc.,  1905,  21,  156). 

3-Nitro-4-dimethylaminobenzoic  acid  crystallises  from  toluene  or 
chloroform  in  glistening,  golden-yellow  needles,  m.  p.  222 — 223°,  does 
not  give  Liebermaun’s  reaction,  gives  a  red  coloration  changing 
through  violet  and  bluish-green  to  dark  red  when  reduced  with  zinc  and 
hydrochloric  acid  and  treated  with  ferric  chloride,  and  forms  a  hydro¬ 
chloride  which  is  readily  decomposed  by  water  (compare  Noel  ting  and 
Demant,  Abstr.,  1904,  i,  424). 

The  action  of  sodium  nitrite  on  p-diethylaminobenzoic  acid  in  hydro¬ 
chloric  acid  solution  leads  to  the  formation  of  4-nitrosoethylamino- 
benzoic  acid,  4-nitronitrosoethylaniline,  3-nitro-4-ethylaminobenzoic 
acid,  3-nitro-4-diethylaminobenzoie  acid,  and  4-nitrodiethylaniline  in 
amounts  varying  with  the  quantity  of  sodium  nitrite  and  the  concen¬ 
tration  of  the  hydrochloric  acid  employed.  The  original  must  be  con¬ 
sulted  for  the  method  of  separating  the  products. 

A-Nitrosoethylaminobsnzoic  acid ,  NO’NEt’CgH^CC^H,  crystallises 
from  alcohol  in  glistening,  straw-coloured  needles,  m.  p.  193 — 194°,  and 
gives  Liebermann’s  reaction. 

3-Nitro-^-ethylaminobenzoic  acid,  NHEt*C6H3(N02)*C02H,  crystal¬ 
lises  from  light  petroleum  in  glistening,  golden-yellow  needles,  m.  p. 
239 — 240,  forms  a  colourless  sulphate  which  is  readily  decomposed  by 
water,  and  when  reduced  with  zinc  and  hydrochloric  acid  and  treated 
with  ferric  chloride  gives  a  dark  red  coloration,  or  with  sodium  nitrite 
a  dark  red,  flocculent  precipitate. 

3-Nitro-\-diethylaminobenzoic  acid ,  NEt2*CfiH3(N02)*C02H,  crystal¬ 
lises  from  light  petroleum  in  glistening,  reddish-yellow  needles,  m.  p. 
117°,  and  gives  a  dark  red  coloration  when  reduced  with  zinc  and 
hydrochloric  acid  and  treated  with  ferric  chloride.  Gr.  Y. 

Action  of  Potassium  Hypochlorite  on  Cinnamamide.  K.  A. 

Weerman  (Proc.  K.  Akad.  Wetensch .  Amsterdam,  1906,  9,  303 — 304). — 
When  an  alcoholic  solution  of  cinnamamide  (2  mols.)  is  treated  with 
potassium  hypochlorite  (1  mol.),  in  which  the  free  alkali  has  been 
neutralised  just  before  use,  a  carbamide, 

CHPh:CH-NH-CO-NH-CO-CH:CHPh, 
is  obtained,  which  separates  from  glacial  acetic  acid  in  needles,  m.  p. 
225—226°.  0.  S. 

Hydroxytoluic  Acids.  I.  4-Hydroxy-o-toluic  Acid.  Theodor 
Zincke  and  H.  Fischer  (Annalen,  1906,  350,  247 — 268.  Compare 
Jacobson,  Abstr.,  1881,  599  ;  Kalle  &  Co.,  D.R.-P.  81484,  91201  ; 
Einhorn,  Abstr.,  1900,  i,  439). — The  behaviour  of  4-hydroxy-o-toluic 
acid  towards  bromine  has  been  investigated  from  the  point  of  view  of 
its  character  as  a  derivative  of  y>cresol. 

The  action  of  bromine  on  4-hydroxy-o-toluic  acid  with  or  without 
glacial  acetic  acid  as  solvent,  at  the  laboratory  temperature,  and  finally 
at  60 — 65°,  leads  to  the  formation  of  3  : 5-dibromo-i-hydroxy-o-toluic 
acid,  0H*CcHMeBr2’C02H,  which  crystallises  from  benzene  in  slender 
needles,  from  acetic  acid  in  stout  needles,  m.  p.  141°,  and  forms  a  white, 
crystalline  silver  salt.  The  acetyl  derivative  crystallises  in  slender 
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needles,  m,  p.  125°;  the  methyl  ester  forms  long  white  needles,  m.  p. 

108—109°. 

A  monobromo-4-hydroxy-o-toluic  acid  cannot  be  obtained,  a  part  of 
the  acid  remaining  unchanged  when  insufficient  bromine  for  the 
formation  of  the  dibromo-derivative  is  employed. 

3:5:  §-Tribromo~A-hydroxy-o-toluic  acid,  0H*CMeBr3*C0.2H,  prepared 
by  heating  4-hydroxy-o-toluic  acid  or  its  dibromo-derivative  with 
bromine  on  the  water-bath,  crystallises  from  hot  benzene  or  water  in 
glistening  needles,  m.  p.  193 — 194°,  decomposes  slowly  on  prolonged 
boiling  with  aqueous  sodium  carbonate,  forms  a  silver  salt  which 
blackens  on  exposure  to  air,  and  is  converted  by  concentrated  nitric 
acid  into  a  bromodinitro-acid,  crystallising  in  long  needles,  and  com¬ 
mencing  to  decompose  at  200°.  The  acetyl  derivative  of  the  tribromo- 
acid  crystallises  in  short,  monoclinic  prisms,  m.  p.  176°. 

3:5:  Q-Tribromo-A-hydroxy-o-toluic  acid  iji- bromide  (3:5:6:  w-tetra- 

bromo-i-hydroxy-o-toluic  acid),  CO<^Qg^.^^^^^>CH*CH2Br  or 

0  H  •  Cc B r 3 ( C 02 H ) •  C H2 Br ,  formed  by  heating  the  tribromo-acid  with 
an  excess  of  bromine  in  a  sealed  tube  at  120 — 125°,  crystallises  in 
long,  white  needles,  m.  p.  168°,  and  when  treated  with  acetic 
anhydride  and  concentrated  sulphuric  acid,  yields  an  acetyl  derivative, 
0Ac*C(3Br3(C02H)<CH2Br  ;  this  crystallises  in  stout,  glistening  needles, 
m.  p.  198 — 199°,  and  is  converted  by  aqueous  sodium  carbonate  into 
tribromo-A-hydroxyphthalide. 

When  treated  with  methyl  alcohol  and  concentrated  sulphuric  acid, 
the  tetrabromo-acid  yields  3  :  5  :  G-tribromo-A-hydroxy-w-methoxy-o-toluic 
acid,  0H*CGBrg(C02H)*CH2’0Me,  which  crystallises  from  benzene  in 
stout,  colourless  needles,  m.  p.  145 — 146°,  or  from  dilute  acetic  acid 
in  glistening  prisms  containing  H2Q,  m.  p.  114 — 115°;  it  dissolves 
unchanged  in  aqueous  sodium  carbonate,  and  is  converted  by  acetic 
anhydride  and  sulphuric  acid  into  the  acetyl  derivative  of  the 
phthalide. 

The  action  of  boiling  acetic  anhydride  and  sodium  acetate  on  the 
tetrabromo-acid  leads  to  the  formation  of  the  phthalide  and  a  sandy, 
sparingly  soluble  substance,  m.  p.  above  260°,  which  is  formed  also  on 
heating  the  tribromomethoxy-acid  above  its  meltiDg  point. 

Tetrabromo-i -hyd roxy-o-toluic  acid  perbromide,  (C8H403Br4)2Br2,  pre¬ 
pared  by  heating  the  tetrabromo-acid  with  an  excess  of  bromine  at 
135 — 140°  or  with  bromine  in  carbon  tetrachloride  solution,  forms 
glistening,  red  needles,  is  moderately  stable  at  the  laboratory  tempera¬ 
ture,  is  decolorised  by  acetone,  sodium  hydrogen  sulphite,  or  sodium 
hydroxide,  and  yields  the  tetrabromo-acid  when  heated,  when  dissolved 
in  ether,  or  when  boiled  with  benzene. 

Oil 

3  :5  :b-Tribromo-A-hydroxyphthalide,  OH'C6Br3<C  £qC>0,  prepared 


by  the  action  of  10%  sodium  carbonate  solution  on  the  tetrabromo-acid 
or  by  boiling  the  acid  with  aqueous  acetone,  crystallises  in  glistening 
needles,  m.  p.  207°,  remains  unchanged  when  heated  with  hydrogen 
bromide  or  with  aniline,  and  forms  a  sodium  salt  crystallising  in  long, 
white  needles.  The  acetyl  derivative  crystallising  in  glistening  needles, 
m.  p.  222—223°. 
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Tribromo-i-hydroxyphthalideanil ,  OH*C6Br3<C,  qqO^NPIi,  formed  by 

the  action  of  aniline  on  tetrabromo-4-hydroxy*o-toluic  acid,  crystallises 
in  glistening  needles,  m,  p.  220°  ;  the  acetyl  derivative,  C16H10O3NBr8, 
forms  broad,  glistening  needles,  m.  p.  225 — 226°. 

The  nitro-4-hydroxy-o-toluic  acids  formed  by  nitration  of  4-hydroxy- 
o-toluic  acid  (Einhorn,  loc.  cit.)  are  separated  by  boiling  with  methyl— 
alcoholic  hydrogen  chloride,  when  3-nitro-4-hydroxy-o-toluic  acid,  m.  p. 
197°,  remains  unchanged,  whilst  5-nitro-4-hydroxy-o-toluic  acid,  m.  p. 
160°,  is  converted  into  its  methyl  ester,  CgH905N,  crystallising  in  yellow 
leaflets,  rn.  p.  99°.  2>-NitroA-acetoxy-o-toluic  acid,  forms  long,  broad, 
almost  colourless  leaflets,  m.  p.  139 — 140°. 

5~Bromo-3~nitrc-i-hydroxy-o-toluic  acid,  0H*C6HMeBr(N02)‘C02II, 
formed  by  the  action  of  nitric  acid  or  sodium  nitrite  on  3 : 5-dibromo- 
4-hydroxy-o-toluic  acid  or  by  the  nitration  of  3-nitro-4-hydroxy-o-toluic 
acid,  crystallises  in  stout,  yellow  needles,  m.  p.  208°,  forms  character¬ 
istic  ammonium,  sodium,  barium,  and  silver  salts,  and  is  reduced  by  tin 
and  hydrogen  chloride  in  methyl  alcoholic  solution,  forming  5-bromo- 
3-amino-jo-cresol,  or  by  zinc  dust  in  neutral  solution,  or  by  alkali 
sulphides,  forming  b-bronioA-aminoA-hydroxy-o-toluic  acid, 
OH*CfiHMeBr(NH2)*c62H. 

This  crystallises  in  colourless  needles,  m.  p.  179 — 180°,  becomes  brown 
on  exposure  to  air  in  alkaline  solution,  and  yields  a  sparingly  soluble 
diazo- derivative.  The  diacetyl  derivative,  C12H1105NBr,  crystallises  in 
long  needles,  m.  p.  189 — 190°.  G.  Y. 

Tyrosamines.  Armand  Gautier  {Bull.  Soc.  chim.,  1906,  [iii],  35, 
1195 — 1197). — Water  extracts  from  codfish  livers,  which  have  been 
allowed  to  ferment  spontaneously,  a  mixture  of  amylamine  and  like  sub¬ 
stances  with  tbree  bases  represented  by  the  formulae  C^HfJON,  C8H11ON, 
and  G9H13ON,  which  form  colourless  needles  or  lamellae,  and  when 
heated  at  220°  sublime  slightly  and  decompose.  They  are  bitter, 
possess  a-slight,  non-ammoniacal  odour,  are  alkaline  to  test-paper,  and 
give  all  the  characteristic  colour  reactions  of  tyrosine.  It  is  suggested 
that  these  bases  are  derived  from  tyrosine  and  its  next  two  lower 
homologues  by  the  loss  of  a  molecule  of  carbon  dioxide.  The  most 
abundant  of  the  three  bases  is  that  having  the  formula  C8HnON, 
which  on  the  above  assumption  is  y?-hydroxyphenylethylamine.  It  is 
soluble  in  95  parts  of  water  at  15°,  crystallises  in  the  cold,  but  blackens 
by  oxidation  on  exposure  to  air.  Its  salts  are  neutral  and  bitter,  the 
hydrochloride  and  sulphate  form  hygroscopic  spangles  or  needles,  and 
the  platinichloride  is  yellow  and  readily  soluble.  All  three  tyrosamines 
are  but  slightly  toxic.  Similar  products  have  been  obtained  by  Leger 
(Abstr.,  1906,  i,  204,  761)  and  by  Brieger.  T.  A.  H. 

Isomerism  of  Ethylcoumaric  and  Ethylcoumarinic  Acids. 
Arthur  Michael  and  Arthur  B.  Lamb  {Amer.  Chem.  J.,  1906,  36, 
552 — 580). — The  question  whether  coumaric  and  coumarinic  acids  are 
spacial  or  structural  isomerides  has  not  been  conclusively  decided, 
but  spacial  modifications  of  the  hydroxycinnamic  acids  are  undoubtedly 
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capable  of  existence.  Cinnamic  acid  is  changed  into  a^oeinnamic  acid 
by  converting  it  into  phenyl propiolic  acid,  adding  hydrogen  bromide 
to  this,  and  reducing  the  bromocinnamic  acid  thus  obtained.  A  similar 
series  of  operations  with  ethylcoumaric  acid  is  found  to  yield  ethyl- 
coumarinic  acid,  an  observation  which  argues  strongly  that  the  relation 
between  these  acids  is  similar  to  that  existing  between  the  stereo- 
isomeric  cinnamic  acids. 

In  the  reduction  of  /3-bromo-o-ethoxya^ocinnamic  acid  no  indications 
are  given  of  the  formation  of  an  acid  corresponding  with  «socinnamic 
acid. 

The  method  given  by  Ebert  (Abstr. ,  1883,  471)  for  the  preparation 
of  ethylcoumarinic  acid  from  coumarin,  an  absolute  alcoholic  solution 
of  sodium  ethoxide  and  ethyl  iodide,  gives  the  isomeric  ethylcoumaric 
acid  ;  if,  however,  the  absolute  alcohol  is  replaced  by  96%  alcohol,  a 
good  yield  of  ethylcoumarinic  acid  is  obtained.  Ebert’s  conclusion 
( loc .  cit.)  that  the  addition  of  bromine  to  ethylcoumaric  and  to  ethyl¬ 
coumarinic  acid  yields  the  same  dibromide  is  confirmed. 

Using  the  method  given  by  Claus  ( Annalen ,  1892,  260,  2)  for  the  pre¬ 
paration  of  ethoxyphenylpropiolic  acid,  the  authors  were  unable  to 
obtain  an  acid  free  from  traces  of  halogen,  which  could  only  be  removed 
by  conversion  of  the  acid  into  the  calcium  salt,  followed  by  digestion 
with  50 — 60%  alcohol  and  reconversion  into  the  acid.  The  acid 
obtained  in  this  way  has  m.  p.  115-5 — 116°;  Ebert  gave  114°. 

The  action  of  hydrobromic  acid  on  ethoxyphenylpropiolic  acid 
yields:  (1)  ethyl bromocoumaric  acid,  m.  p.  120°,  with  the  bromine 
atom  in  the  /3-position  to  the  carboxyl  group ;  (2)  a  small  proportion 
of  an  acid,  C10HnO3,  crystallising  from  a  mixture  of  acetone  and  light 
petroleum  in  white  needles,  m.  p.  211 — 212-5°. 

The  reduction  of  /3-bromoctZ/ocinnamic  acid  in  alcoholic  solution  by 
means  of  zinc  dust  yields  mainly  a^ocinnamic  acid,  together  with 
cinnamic  acid  and  an  acid  with  a  very  low  melting  point.  When 
reduced  in  this  way,  bromo-/3-ethylcoumaric  acid  is  converted  almost 
entirely  into  ethylcoumarinic  acid,  the  proportion  of  ethylcoumaric 
acid  yielded  being  small ;  ethylmellilotic  acid  could  not  be  detected 
among  the  products  of  the  reduction  and  cannot  be  formed  in  other 
than  very  minute  quantities. 

afi-Dibromo-fi-bromoethoxyphenylpropionic  acid, 
0Ef06H3Bi-C2H2Br2-C02H, 

prepared  by  the  action  of  bromine  (4  atoms)  on  ethylcoumarinic  acid 
in  chloroform  solution,  separates  from  toluene  in  colourless,  rectangular 
crystals,  and  from  a  mixture  of  acetone  and  light  petroleum  in  short, 
slightly  rhombic  needles,  m.  p.  182 — 183°  (decomp.). 

The  action  of  bromine  (4  atoms)  on  ethylcoumaric  acid  yields  a 
gummy  residue  which,  when  dissolved  in  alcohol  and  treated  with 
sodium  lyydroxide  and  the  solution  acidified,  gives  bromo-o-ethoxyphenyl- 
propiolic  acid,  OEt'CgblaBr'CiC-COgH,  crystallising  in  needles,  m.  p. 
134 — 136°.  The  gummy  residue  hence  consists  principally  of  a 
tribromo-derivative  of  ethylcoumaric  acid  or  of  bromo  o-ethoxyphenyl- 
dibromopropionic  acid.  This  evidence  of  the  dissimilarity  of  the 
corresponding  products  derived  from  ethylcoumarinic  and  ethyl¬ 
coumaric  acids  requires  confirmation,  since  Perkin  found  that  the  two 
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methyl  acids  gave  the  same  bromo-o-methoxyphenyldibromopropionic 
acid. 

The  action  of  bromine  vapour  in  excess  on  ethyl coumaric  acid  yields 
a(3-dibromo-(3-dibromoethoxyphenylpropionic  acid, 

0Et-C6H2Br2-C2H2Br2-C02H, 

which  crystallises  from  toluene  or  light  petroleum  in  thin,  rhombic 
plates,  m.  p.  183 — 184°.  Ethylcoumariuic  acid  probably  yields  the 
same  acid,  but  the  product  could  not  be  purified. 

When  treated  with  a  solution  of  chlorine  in  carbon  tetrachloride, 
ethylcoumarinic  acid  yields  the  compound ,  0Et,C6H4,C2H2Cl,C02H, 
which  separates  from  light  petroleum  in  crystals,  m.  p.  130 — 131°. 

Ethylcoumarinic  acid  is  not  acted  on  by  alcoholic  solution  of  sodium 
ethoxide,  but  heating  with  dilute  mineral  acid  converts  it  into  ethyl- 
coumaric  acid  (compare  Perkin,  Trans.,  1877,  31,  388),  as  also  does 
treatment  with  iodine  in  carbon  disulphide  solution.  T.  H.  P. 

Replacement  of  the  Hydroxyl  of  some  Carbinols  by  the 
Group  -CH2’CO?H.  Robert  Posse  ( Compt .  rend.,  1906,  143, 
914 — 916). — /3/3-Disubstituted  propionic  acids  are  readily  obtained  by 
the  condensation  of  malonic  acid  and  secondary  aromatic  carbinols 
which  contain  the  group  -OMe,  I02!CIIo  or  -NMe?,  according  to  the 
equation  iCH-OH  +  CH2(C02H)2  =  I120  +  C02  +  :CH-CH2-C02H,  and 
the  following  acids  were  thus  prepared :  (1)  (3-phenyl- (3-p-methoxy- 
phenylpropionic acid, OMe •  C6H4* CHPh •  C1I2 • 002H ,  m.  p.  121'5 — 122‘5°  ; 
(2)  / 3-p-methoxyphenyl-(3-a-naphthylpropionic  acid, 

OMe-O6H4-OH(O10H7)-CH2-CO2H, 

and  its  p -loluidide,  OMe,C0fI4*CH(G%H7)*CH2,CO*NH,C7H7,  melts 
at  176 — 177°;  (3)  /3-phenyl- (3-3  :  Adioxymethylenephenylpropionic  acid, 
CH209:CGH3-CHPh-CH2-002H,  m.  p.  155—156°;  (4)  (3-3  :  i-dioxy- 
methylenephenyl- (3-a-naph  thylpropionic  acid, 

ch2o2:cgh3-ch(c10h7)‘CH2-co2h, 

m.  p.  205° ;  (5)  (3-3  :  4-dioxymethyienephenyl-/?-/)-toly]propionic  acid, 
CH202:C6H3-CH(C7H7)-CH2-C02H,  m.  p.  161°;  (6)  (3-phenyl- (3-p-di- 
methylaminophenylpropionic  acid,  N  Me2  •  (J CH4* CHPli •  C H2 * C 02 H ,  m.  p. 
184'5°;  (7)  (3-p-dimethylaminophenyl-(3-a-naphthylpropionic  acid, 

NMe2*C6H4-CH(Cl0H7)-CH2*CO2H,  m.  p.  183°,  the  silver,  lead,  and 
calcium  salts  have  been  prepared;  (8)  (3(3-di-p-dimethylaminophenyl - 
propionic  acid,  C H ( C(JH4 •  N Me2),* C H2 ■  C02 H,  m.  p.  222 — 230°,  the 
potassium,  sodium,  calcium,  lead,  barium,  and  silver  salts  have  been 
prepared.  Most  of  the  acids  described  form  white,  amorphous  silver 
salts.  M.  A.  AY. 

Nitration  of  Phthalic  Acid  and  of  isoPhthalic  Acid. 
Arnold  F.  Holleman  and  J.  Huisinga  ( Proc ,  K.  Akad.  Wetensch. 
Amsterdam,  1906,  9,  286 — 292). — 5-Nitroisophtbalic  acid,  obtained  by 
nitrating  fsophthalic  acid,  crystallises  with  1H20,  and  has  m.  p. 
255—256°. 

4-Nitroisophthalic  acid  is  obtained  by  oxidising  the  corresponding 
xylene,  prepared  by  nitrating  xylene  at  0°  with  nitric  acid  of  I>  1‘48, 
with  an  alkaline  solution  of  potassium  permanganate.  It  has  m,  p. 
245°. 
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2-Nitrotsophthalic  acid,  obtained  by  oxidising  the  corresponding 
nitroxylene,  crystallises  in  needles,  m.  p.  300°. 

The  quantitative  nitration  of  phthalic  acid  requires  three  weeks  at 
30°,  and  yields  49*5%  of  a*  and  50*5%  of  /8-nitrophthalic  acids.  Under 
similar  conditions,  isophthalic  acid  yields  96 ‘9%  of  the  5-nitro-  and 
3*1%  of  the  4-nitroisophfchalic  acids,  the  proportions  being  ascertained 
b5r  solubility  determinations.  0.  S. 

Santonin.  Edgar  Wedekind  (Arch.  Pharrn .,  1 906,  244,  623 — 639). 
— The  oxonium  salts  of  santonin  (compare  Abstr.,  1905,  i,  211) 
with  ferrocyanic  and  ferricyanic  acids,  C15H1803,H4Fe(CN)6  and 
CuH1808,H8Fe<CN),,  respectively,  were  analysed ;  the  cobalticyanide, 
which  is  distinctly  crystalline,  was  not  analysed. 

A  sodium  sxntoninsulphonate,  C15Hl703‘S03Na,  [a]f>°  —  10*25°,  was  ob¬ 
tained  by  heating  chlorosantonin  (Abstr.,  1905,  i,  212,  529)  with 
aqueous  sodium  sulphite  for  several  hours  at  140 — 150° ;  the  purest 
sample  prepared  contained  96*5%.  The  substance  is  not  a  vermifuge. 

With  hydroxylamine,  santonin  yields  a  product,  m.  p.  92 — 96°,  which 
contains  N  9  ‘3%,  corresponding  approximately  with  two  atoms  of 
nitrogen  in  the  molecule.  The  substance  is  not  a  dioxime,  however, 
for  when  it  is  heated  with  dilute  mineral  acids  it  yields,  not  santonin, 
but  a  resinous  product  which  contains  nitrogen. 

Concentrated  hydrochloric  acid,  either  at  the  ordinary  temperature 
or  at  60°,  converts  santonic  acid  partially  into  desmotroposantonin. 

The  paper  contains  a  short  statement  of  the  modern  views  of  the 
constitution  of  santonin  and  of  some  of  its  derivatives.  C.  F.  B. 

Action  of  Light  on  Oximes.  Roberto  Ciusa  (Atti  R.  Accad. 
Lincei,  1906,  [v],  15,  ii,  721 — 728.  Compare  Ciamician  and  Silber, 
Abstr.,  1904,  i,  161). — The  author  confirms  Goldschmidt’s  observation 
(Abstr.,  1904,  i,  250)  that  the  oxime,  m.  p.  121 — 122°,  obtained 
directly  from  m-nitrobenzaldehyde  is  the  awtfi-oxime,  which,  when 
transformed  by  the  Beckmann  method,  yields  the  sy?i-oxime,  m.  p. 
118—119°. 

The  oximes  of  m-nitroanisaldebyde  and  p-chlorobenzaldoxime  behave 
normally  towards  light  and  are  transformed  into  the  corresponding 
jn/w-oximes.  a?t^-Benzaldoxime  and  tmii-piperonaldoxime,  however, 
remain  unchanged,  so  that  the  presence  of  a  negative  group  in  the 
molecule  of  the  aldehyde  appears  necessary  for  the  passage  from  the 
anti-  to  the  sy/i-oxime. 

si/w-Benzaldoxime  is  converted  almost  entirely  into  the  anti- oxime 
on  exposure  to  light,  but  with  syn-m-nitrobenzaldoxime,  53%  remains 
unchanged  after  six  months. 

wi-Nitroanisaldehyde,  prepared  by  W timer's  method  (Abstr.,  1896, 
i,  225),  has  m.  p.  86 — 87°.  Its  p- nitrophenylhydvazone , 
N02-C6H3(0Me)‘CH:N2H-C6H4-N02, 
separates  from  a  mixture  of  alcohol  and  acetone  in  yellow  crystals, 
m.  p.  244°.  The  oxime,  N02'C(.H3(0Me),CH‘.N0H,  is  deposited  from 
alcohol  in  silky,  white,  acicular  crystals,  m.  p.  170°.  The  syn -oxime, 
prepared  by  Beckmann’s  method,  crystallises  from  benzene  in  faintly 
yellow  needles,  m.  p.  168 — 170°.  The  benzyl  derivative  of  the  anti- 
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oxime,  N02'C6H3(0Me)-CH!N0-CH2Ph,  separates  from  alcohol  in 
shining,  white  needles,  m.  p.  124°,  and  the  corresponding  syn -derivative 
crystallises  from  alcohol  in  slender,  yellow  needles,  m.  p.  195°. 

tmfi-p-Chlorobenzaldoxime,  has  m.  p.  110°,  and  the  syrc-compound, 
m.  p.  146°  (compare  Erdmann  and  Schwechten,  Abstr.,  1891,  448). 

T.  H.  P. 

Methyl  j»-Tolyl  Ketone.  Carl  Thomae  and  Hermann  Lehr 
(Arch.  Pharm.,  1906,  244,  651 — 652). — Some  details  are  given  of  the 
preparation  of  this  ketone  from  acetyl  chloride,  toluene,  and  aluminium 
chloride,  and  carbon  disulphide  (1)  (Claus  and  Riedel,  Abstr.,  1886, 
642).  C.  F.  B. 

Compounds  of  Ketones  with  Ammonia.  Carl  Thomae  (Arch. 
Pharm,.,  1906,  244,  641 — 642.  Compare  Abstr.,  1905,  i,  509,  also 
884,  718). — A  paper  introductory  to  those  with  which  the  following 
two  abstracts  deal.  Ketone  ammonias  are  hydrolysed  readily  to 
ketones  and  ammonia  by  dilute  aqueous  acids.  Alcoholic  picric  acid 
removes  NH3,  forming  monoazo-ketone  ammonias  ;  when  these  are  dis¬ 
tilled  they  lose  1  mol.  of  a  hydrocarbon,  aliphatic  or  aromatic,  yielding 
trialkyl  derivatives  of  pyridine,  which  sometimes  can  be  obtained 
directly  from  the  ketones  by  heating  these  strongly  with  alcoholic 
ammonia  in  closed  vessels.  The  yields  obtained  from  the  ketones  are 
small,  amounting  to  but  a  few  per  cents,  of  the  theoretical  ones. 

C.  F.  B. 

Compounds  of  Ketones  with  Ammonia.  Action  of 
Ammonia  on  Acetophenone.  Carl  Thomae  (Arch.  Pharm.,  1906, 
244,  643 — 651). — The  crude  product  of  the  action  of  ammonia  on 
acetophenone  at  the  ordinary  temperature,  after  spontaneous  evapora¬ 
tion  of  the  ammonia  and  of  most  of  the  alcohol,  was  diluted  with  ether, 
mixed  with  coarsely  powdered  ice,  and  shaken  with  a  slight  excess  of 
dilute  (1  :  9)  hydrochloric  acid  ;  from  the  ethereal  solution,  which  con¬ 
tains  much  unaltered  acetophenone,  acetophenone  ammonia  hydro¬ 
chloride  separates.  This  was  suspended  in  much  alcohol,  and  the 
mixture  was  shaken  with  solid  potassium  hydroxide  until  the  reaction 
was  faintly  alkaline ;  the  liquid  was  filtered  and  the  alcohol  allowed  to 
evaporate  at  the  ordinary  temperature  ;  the  residue  was  stirred  with 
a  little  alcohol,  and  the  crystals  drained,  and  recrystallised  from 
alcohol  ;  the  yield  was  small. 

Thus  obtained,  acetophenone  ammonia,  CMePh(N!CMePh)2  or 
C24H24N2  (molecular  weight  determined  ebullioscopically  in  benzene), 
has  m.  p.  115°;  it  reacts  like  a  tertiary  base  with  benzenesulphonyl 
chloride.  It  is  not  decomposed  rapidly  by  water,  but  if  a  few  drops  of 
hydrochloric  acid  are  added,  hydrolysis  to  acetophenone  and  ammonia 
begins  at  once ;  in  consequence  the  hydrochloride  was  not  obtained  in 
the  pure  state,  nor  could  a  platinichloride  be  prepared. 

With  picric  acid  in  alcoholic  solution,  acetophenone  ammonia  yields 
yellow  monoazo-acetophenone  ammonia  picrate,  C24H21hl,C6H307N8, 
elimination  of  NH3  taking  place;  this  melts  at  210,5°.  The  corre¬ 
sponding  hydrochloride  is  present  in  the  aqueous  portion  of  the  aqueous- 
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ethereal  mixture  from  which  the  acetophenone  ammonia  hydrochloride 
separated.  The  base  is  formed  in  larger  yield  when  an  alcoholic  solution 
of  acetophenone  is  saturated  with  ammonia  in  the  cold  and  then  heated 
at  150 — -180°  for  twenty-seven  hours  in  sealed  glass  tubes  (under  these 
circumstances  no  acetophenone  ammonia  is  formed) ;  it  was  only 
obtained  in  an  oily  or  pasty  condition. 

When  crude  monoazo-acetophenone  ammonia  is  distilled,  it  yields 
triphenyl  pyridine  (acetophenine),  C23H17'N’,  with  elimination  of  CH4. 

From  the  ethereal  portion  of  the  aqueous-ethereal  mixture  already 
mentioned  (which  contains  much  unchanged  acetophenone),  a  crystalline 
substance  of  another  type,  containing  no  nitrogen,  was  obtained  by 
distillation ;  it  is  undergoing  investigation.  0.  F.  B. 

Compounds  of  Ketones  with  Ammonia.  Action  of  Ammonia 
on  Methyl  p-Tolyl  Ketone.  Carl  Thomae  and  Hermann  Lehr 
{Arch.  Pharm.,  1906,  244,  653 — 664). — The  method  of  manipulation 
and  the  products  obtained  were  of  a  similar  character  to  those  in 
the  case  of  acetophenone  (compare  preceding  abstract). 

Methyl  p-tolyl  ketone  ammonia,  06H4Me  •  CMe(N  1  CMe •C(5H4Me)2  or 
C27H30N2  (molecular  weight  determined  ebullioscopically  in  benzene), 
has  m.  p.  Ill0;  the  platinichloride,  C27H3()N2,H2Pt(3lc,  has  m.  p. 
203—204°. 

Monoazo- methyl  p-tolyl  ketone  ammonia  pier  ate,  C27H27lSr,C6H307N3,  has 
m.  p.  211°.  The  base  is  not  formed  in  appreciable  quantity  when  the 
ketone  is  heated  strongly  with  alcoholic  ammonia. 

In  these  circumstances,  methylditolylpyridine ,  C20H19N  (molecular 
weight  determined  ebullioscopically  in  benzene),  is  formed,  correspond¬ 
ing  with  elimination  of  NH3  and  C6H5Me  from  the  ketone  ammonia  ; 
it  has  m.  p.  97'5°;  the  picrate,  C20H19JSr,C6H3O7N3,  m.  p.  211°,  is 
hydrolysed  by  water,  as  also  is  the  chloride.  A  small  quantity  of  a 
substance  of  m.  p.  176°  was  also  obtained;  possibly  this  was  tritolyl- 
pyridine,  resulting  from  elimination  of  NH3  and  CH4  from  the  ketone 
ammonia. 

A  crystalline  product  free  from  nitrogen  was  obtained,  as  in  the  case 
of  acetophenone.  C.  F.  B. 

Reaction  Between  Unsaturated  Compounds  and  Organo- 
Magnesium  Compounds.  X.  Reactions  with  a-Methylcin- 
namic  Acid.  Elmer  P.  Kohler  ( Amer .  Chem.  J.,  1906,  36,  529 — 538. 
Compare  Abstr.,  1906,  i,  753). — The  author  has  studied  the  inter¬ 
actions  between  a-methylcinnamic  acid  and  organo-magnesium  com¬ 
pounds  in  order  to  determine  the  influence  exerted  on  the  action  by 
a  “positive'’  group  in  the  a-position  of  unsaturated  esters.  The 
results  obtained  with  benzylidenepropiophenone  are  exactly  analogous 
with  those  yielded  by  benzylideneacetophenone  (Abstr.,  1904,  i,  595). 

The  results  given  in  the  present  paper  show  that  Blaise  and 
Courtot’s  interpretation  of  the  course  of  the  reaction  between 
Grignard’s  reagent  and  methylacrylic  acid  (Abstr.,  1905,  i,  257)  as  a 
direct  union  of  the  reagent  to  the  double  linking  between  carbon 
atoms  is  erroneous.  The  formation  of  a  certain  amount  of  saturated 
ketone  in  the  action  between  the  methylacrylic  acid  and  magnesium 
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methyl  iodide  is  due  to  aS-addition,  thus :  (1)  CH2ICMe*C02Et 
+  MgMel  =  CH2:CMe-COMe  +  MgI-OEt  ;  (2)  (JH2:CMe-COMe  + 

MgMeI  =  CMeEtlCMe*OMgI  and  this  +  H20  =  CMeEtiCMe'OH  - 
CHMeEt-COMe. 


The  first  aetion  between  methyl  a-methylcinnamate  and  an  organo- 
magnesium  derivative  invariably  consists  in  the  replacement  of 
methoxyl  by  a  hydrocarbon  residue,  an  unsaturated  ketone  being 
formed.  When  an  excess  of  the  reagent  is  present,  the  uusaturated 
ketone  reacts  immediately  with  a  second  molecule,  forming  either  the 
magnesium  derivative  of  a  tertiary  alcohol  by  addition  to  carbonyl  or 
the  dei’ivative  of  an  unsaturated  alcohol  by  aS-addition.  When  the 
magnesium  derivative  is  carefully  decomposed  with  iced  acid,  the 
resulting  ethereal  solution,  on  heating,  gives  only  an  unsaturated 
ketone,  but  when  it  is  evaporated  at  a  low  temperature  in  a  stream  of 
moist  air  or  oxygen,  a  peroxide  is  formed.  This  behaviour  is  peculiar 
to  unsaturated  alcohols  obtained  by  aS-addition  to  ketones  with  a 
hydrocarbon  residue  in  the  a- position. 

ayy-Triphenyl-fi-methyljyropenyl  benzoate,  OBz*CPhICMe*CHPh2,  pre¬ 
pared  by  the  action  of  benzoyl  chloride  on  the  intermediate  magnesium 
derivative  obtained  in  the  interaction  of  magnesium  phenyl  bromide 
and  methyl  a-methylcinnamate,  crystallises  from  a  mixture  of  chloro¬ 
form  and  alcohol  in  needles,  m.  p.  122°. 

a-Bromo-fifi-diphenyl-a-methylpjropiophenone,  CHPb2*CBrMe’COPh, 
prepared  by  the  action  of  bromine  on  the  magnesium  derivative  of 
triphenylmethylpropenol,  crystallises  from  a  mixture  of  ether  and  light 


petroleum  in  large,  lustrous  plates,  m.  p.  93°. 

m  .  7  ,  o  ,7  7  .  ,  CHPlvCMe-0 

ayy-lripheiiyl-p-methyipropmol  peroxide,  OH’CPh-Q’  C1^s^a^* 


lises  from  a  mixture  of  ether  and  light  petroleum  in  colourless  needles, 
m.  p.  127°,  has  the  normal  molecular  weight  in  boiling  ethyl  ether,  and, 
when  pure,  is  stable  at  the  ordinary  temperature.  When  heated  on  a 
steam-bath  or  melted,  it  explodes,  giving  benzoic  acid,  s-tetraphenyl - 
ethane,  and  a  small  proportion  of  diphenylmethane,  the  first  two  of 
these  products  being  also  obtained  on  warming  the  peroxide  with 
concentrated  alcoholic  potassium  hydroxide.  If,  however,  the  peroxide 
is  added  slowly  to  cooled,  dilute,  alcoholic  potassium  hydroxide,  it 
yields  the  intermediate  a- hydroxy -fifi-diphenyl-a-meihylpropiophenone, 
CHPh2,CMe(OH),COPh;  which  crystallises  from  a  mixture  of  acetone 
and  alcohol  in  colourless  plates,  m.  p.  188°,  has  the  normal  molecular 
weight  in  boiling  ether,  and  is  also  obtained  when  dilute  potassium 
hydroxide  solution  is  gradually  added  to  a  cooled  solution  of  a-bromo- 
/i/i-diphenyl-a~methylpropiophenone. 

Methyl  a-methylcinnamate  reacts  with  2  mols.  of  magnesium 
methyl  iodide,  even  when  the  latter  is  slowly  added  to  excess  of  the 
ester,  the  product  being  a-phenyl-By-dimethylbiitadiene, 
CHPh:CMe:CMe:CH2, 

b.  p.  165730  mm.  T.  H.  P. 


Intramolecular  Atomic  Transpositions.  IV.  Aromatic 
Oximes.  P.  J.  Montagjse  (Bee.  trav .  chim.,  1906,  25,  376 — 378. 
Compare  Abstr.,  1905,  i,  445). — The  fact  that  4  : 4'-dichlorobenzo- 
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phenone  after  undergoing  the  Beckmann  transformation  yields  on 
hydrolysis  p-chlorobenzoic  acid  and  />-chloroaniline  shows  that  the 
rearrangement  does  not  involve  any  change  in  the  point  of  attachment 
of  the  ketonic  carbon  atom  to  the  aromatic  nucleus.  P.  H. 

Intramolecular  Atomic  Transpositions.  V.  Conversion  of 
4:4:4":  4"'-Tetrachlorobenzopinacolin  into  s- 4 : 4' :  4"  :  4"'- 
Tetraphenylethane.  P.  J.  Montagne  ( Rec .  trav.  chirn.,  1906, 
25,  379 — 410.  Compare  Abstr.,  1905,  i,  58,  445,  524). — The 
theory  put  forward  by  Klinger  and  Lonnes  (Abstr.,  1896,  i,  691, 
692)  to  explain  the  transformation  of  y8-benzopinacolin  into  s-tetra- 
phenylethane,  first  described  by  Thorner  and  Zincke  (Abstr., 
1878,  425),  necessitates  a  change  in  the  carbon  atom  by  which 
the  aromatic  nucleus  is  attached.  The  results  obtained  in  the  present 
communication  refute  this  theory,  since  there  is  no  alteration  in  the 
positions  of  the  chlorine  atoms  when  4  :  4' :  4"  :  4"'-tetrachlorobenzo- 
pinacolin  is  converted  into  4  :  4' :  4"  :  4"'-tetrachlorotetraphenylethane. 
In  the  interaction  of  4  :  4'-dichlorobenzophenone  with  chlorobenzoyl 
chloride  in  the  presence  of  aluminium  chloride  (Abstr.,  1902,  i,  472) 
the  yield,  which  in  bright  daylight  is  75 — 80%,  may  be  increased  to 
90%  or  more  in  the  presence  of  direct  sunlight  ;  in  addition  to 
4  :  4 '-dichlorobenzophenone  some  2  :  4'-dichlorobenzophenone  is  formed, 
thus  disproving  Beilstein’s  rule  that  only  para-substituted  derivatives 
are  formed  during  a  Friedel  and  Craft  condensation.  4  :  4 '-Dichloro- 
diphenylmethane,  obtained  by  reducing  4  : 4'-dichlorodiphenylmethane 
with  hydriodic  acid  and  amorphous  phosphorus,  crystallises  from  light 
petroleum  in  large,  flattened,  monoclinic  crystals  \a  :  b  :  c  = 
1-8365:1:1  -6586 ;  j3  =  88°45'],  m.  p.  55°.  4  :  4' :  4"  :  4"'-Tetrachlorobenzo- 
pinacone  (Abstr.,  1905,  i,  445)  can  in  the  absence  of  sunlight  be 
prepared  by  reducing  dichlorobenzophenone  with  zinc  and  sulphuric 
acid.  The  reduction  of  4  :  4' :  4"  :  4",-tetrachlorobenzopinacolin  with 
hydriodic  acid  and  amorphous  phosphorus  yields  in  addition 
to  4:4':  4"  :  4"'-tetrachlorotetraphenylethane  a  substance  of  the 
molecular  formula  C.2GH18C14,  which  crystallises  from  light  petroleum 
in  slender  needles,  m.  p.  215-5°,  or  from  benzene  in  triclinic  prisms, 
a6H18Cl4,2CGH6  [a:6:c=  1-0792:1  :  0-9831  ;  a=131°54';  /?  =  118°50§'; 
y  =  74°41^'].  A  quantitative  yield  of  diphenylcarbinol  was  obtained 
by  adding  successively  25  grams  of  benzophenone  and  30  grams  of  zinc 
powder  to  a  boiling  solution  of  25  grams  of  potassium  hydroxide  in 
200  c.c.  of  pure  alcohol.  P.  H. 

Intramolecular  Atomic  Transpositions.  VI.  Conversion 
of  a-4 : 4' :  4"  :  4"'-Tetrachlorobenzopinacolin  into  the  /^-Variety. 
P.  J.  Montagne  (Rec.  trav.  chim.,  1906,  25,  411 — 414.  Compare 
Abstr.,  1905,  i,  58,  445 — 524),— On  reducing  4  :  4'- dichlorobenzo¬ 
phenone  by  means  of  zinc  dust  and  acetic  acid  in  presence  of  dilute 
sulphuric  acid  for  eight  days,  only  a  very  small  quantity  of  4 : 4'-di- 
chlorodiphenylcarbinol  is  obtained,  the  main  product  of  the  reaction 
being  4  :  4'-dichlorodiphenylmethane  and  a-4  :  4' :  4"  :  4"'-tetrachloro- 

benzopinacolin  The  latter  crystallises  from  light  pe<rol- 

C(C6H4C1)2 
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eum  in  small  needles,  m.  p.  235°  (deeomp.).  On  oxidation  with  chromic 
acid  it  yields  4  : 4'-dichlorobenzophenone,  and  when  heated  with  acetyl 
chloride  at  100°  it  is  converted  into  /3-4  :  4' :  4"  :  4"'-tetrachlorobenzo- 
pinacolin,  C(C6H4C1)3*C(>C6H4C1 ;  boiling  alcoholic  potassium  hydroxide 
breaks  it  up  into  jo-cblorobenzoic  acid  and  4:4':  4"-trichlorotriphenyl- 
methane,  showing  that  during  the  migration  of  the  group  C6H4C1-, 
necessitated  by  the  change  from  the  a-  to  the  /3-variety,  the  relative 
position  of  the  chloride  atom  has  not  been  altered,  and  accordingly  that 
the  aromatic  nucleus  must  be  attached  by  the  same  carbon  atom  both 
before  and  after  the  transposition.  P.  H. 

The  Alkaline  Keduction  of  p-  and  m-Nitrobenzophenones. 
Paul  CarrIs  ( Compt .  rend.,  1907,  144,  34 — 35). — The  m-  and  jo-nitro- 
benzophenones  were  prepared  by  the  condensation  of  the  corresponding 
nitrobenzoyl  chlorides  with  benzene  in  the  presence  of  aluminium 
chloride.  m-Nitrobenzophenonephenylhydrazone  crystallises  in  yellow 
needles,  m.  p.  116°j  the  corresponding  p-mYro-compound  forms  small, 
reddish-orange  crystals,  m.  p.  142°.  ja-Nitrobenzophenone,  when  boiled 
with  zinc  and  alcoholic  soda,  gives  first  a  mixture  of  azo-  and  azoxy- 
benzophenone  which  cannot  be  separated.  By  continued  reduction,  the 
ketonic  group  is  attacked.  Eeduction  of  this  mixture  with  ammonium 
hydrosulphide  gives  p  hydrazobenzophenone, 

COPh-CfiH4-NH-NH-C6H4*COPh, 

which  crystallises  with  H20  in  white  needles,  m.  p.  1 30°  ;  the  anhydrous 
substance  has  m.  p.  162°.  On  oxidation  with  mercuric  oxide  it  gives 
p-azobenzophenone,  N2(C6H4*COPh)2,  which  forms  red  lamellae,  m.  p. 
219°.  The  phenylhydrazone  forms  small,  bright  red  crystals,  m.  p. 
130°.  m-Nitrobenzoplienone  gives  by  similar  reduction  ?>j-azoxybenzo- 
phenone  (Elbs  and  Wogrinz,  Abstr.,  1903,  i,  635).  Ammonium  hydro¬ 
sulphide  reduces  this  to  an  oily  compound  which  cannot  be  purified 
and  is  oxidised  by  mercuric  oxide  to  m-azobenzophenone  (Elbs  and 
Wogrinz,  Inc.  cit.).  Continued  reduction  of  the  ?w-azoxybenzophenone 
results  in  the  attack  of  the  ketonic  group  and  the  breaking  up  of  the 
molecule.  The  results  are  analogous  to  those  observed  in  the  reduction 
of  m-  and  y?-nitrobenzyl  alcohols  (Abstr.,  1905,  i,  889).  E.  H. 

o-Aminobenzophenone  Derivatives.  Fritz  Ullmanu  and 
Walter  Denzler  ( Ber .,  1906,  39,  4332—4339.  Compare  Abstr., 
1903,  i,  176). — The  authors  have  prepared  a  series  of  o-aminomethoxy- 
benzophenones  by  condensing  arylsulplioneanthranilic  chlorides  with 
the  methyl  ethers  of  the  three  dihydroxy-benzenes,  pyrogallol,  and  the 
two  naphthols  respectively.  The  behaviour  of  the  resulting  o-amino- 
ketones  on  diazotisation  is  also  described. 

j)-Toluenesulphone-2-amino-2r- :  b'-dimethoxybenzophenone, 
C7H7-S02-NH*C6H4-CO-CfiH3-(OMe)2, 
obtained  by  the  addition  of  quinol  dimethyl  ether  and  aluminium 
chloride  to  y>-toluenesulphoneanthranilic  chloride,  crystallises  in 
colourless  leaflets,  m.  p.  156°.  When  warmed  with  a  mixture  of  equal 
parts  of  concentrated  sulphuric  acid  and  glacial  acetic  acid,  it  forms 
2-amino-2' :  5'-c limethoxybenzophenone,  C15H15031S1,  which  separates  from 
a  mixture  of  ether  and  light  petroleum  in  amber -coloured  crystals, 
m,  p.  98°.  When  the  latter  compound  is  diazotised  and  the  resulting 
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solution  heated,  2-methoxyxanthone,  m.  p.  131°,  is  obtained,  which  is 
converted  into  2-hydroxyxanthone  when  warmed  with  aluminium 
chloride. 

p-Toluenesulphone-2-amino-2' :  4' - dimethoxybenzophenone,  obtained 
from  resorcinol  in  similar  manner,  separates  from  a  mixture  of  benzene 
and  light  petroleum  in  glistening  needles,  m.  p.  139°.  On  saponifica¬ 
tion  it  forms  2- amino-2  :  4 '  -dimethoxybenzophenone,  which  crystallises 
in  yellow,  stellate  needles,  m.  p.  128°.  When  diazotised,  as  in  the  pre¬ 
ceding  case,  it  forms  3-methoxyxaDthone,  which  is  readily  converted 
into  3 -hydroxy xanthone. 

p-Toluenesulphone-2-amino -3  : 4' -dimethoxybenzophenone,  obtained  from 
veratrol,  has  m.  p.  125°  and  resembles  its  isomerides.  It  forms 
2-amino -3' :  4' -dimethoxybenzophenone,  which  separates  from  a  mixture 
of  benzene  and  light  petroleum  in  yellow  needles,  m.  p.  74°,  and,  when 
diazotised,  forms  a  mixture  of  dimethoxyjluorenone ,  015H1203,  m.  p. 
164°,  and  2-hydroxy-3'-4'-dimethoxybenzophenone. 

\)-Toluenesulphone-2-amino-2’ :  3' :  A'-trimethoxybenzophenone, 

g23h23o6ns, 

obtained  by  the  condensation  of  pyrogallol  trimethyl  ether  with 
j9-toluenesulphoneanthranilic  chloride,  separates  from  alcohol  in  colour¬ 
less,  glistening  scales,  m.  p.  190°.  When  the  product  obtained  on 
saponification  is  diazotised,  it  forms  3  :  4 -dimethoxy xanthone,  C1SH1204, 
which  separates  from  a  mixture  of  benzene  and  light  petroleum  in 
yellow  needles,  m.  p.  155°,  and  gives  a  green  fluorescence  with  con¬ 
centrated  sulphuric  acid. 

p-Toluenesulphone-2-aminophenyl  a.-methoxynaphthyl  ketone, 

c25h21o4ns, 

obtained  by  the  condensation  of  p-toluenesulphoneanthranilic  chloride 
with  a- naphthyl  methyl  ether,  separates  from  alcohol  in  colourless 
leaflets,  m.  p.  192°.  When' saponified,  it  forms  2 -aminophenyl  a-methoxy- 
naphthyl  ketone,  C18H1502N,  which  separates  from  dilute  alcohol  in 
yellow,  glistening  crystals,  m.  p.  147°,  and  on  diazotisation  forms 
a -methoxynaphthajluorenone,  C18H1202,  which  crystallises  from  alcohol  in 
orange-red  needles,  m.  p.  183°,  and  forms  a  yellowish-green  solution  with 
concentrated  sulphuric  acid.  2 -Hydroxy phenyl  a-methoxynaphthyl  ketone, 
C18Hu03,  crystallises  from  dilute  alcohol  in  yellow  leaflets,  m.  p.  124°. 

p-2’oluenesulphone-2- aminophenyl  (3-rn eth oxynaph thy l  ketone, 

c25h21o4ns, 

obtained  from  /3-naphthyl  methyl  ether,  separates  from  alcohol 
in  glistening  crystals,  in.  p.  181°.  When  heated  with  concen¬ 
trated  sulphuric  acid  in  the  usual  manner  it  undergoes  sulphonation  as 
well  as  saponification,  forming  2 -aminophenyl  fi-methoxynaphthyl-ketone- 
sulphonic  acid,  C18H1505NS,  which  separates  in  yellow  crystals.  When 
diazotised,  the  latter  yields  a  product  the  solution  of  which  in 
sulphuric  acid  is  yellow  and  exhibits  a  green  fluorescence,  and  is 
accordingly  a  xanthone  derivative. 

1  : 2-Phenonaphthacridone,  017H1101Sr,  obtained  by  heating  jo-toluene- 
sulphone-2 -ami nophenyl  /3-methoxynaphthyl  ketone  with  hydrochloric 
acid  at  150 — 180°,  separates  from  pyridine  in  brownish-yellow  needles, 
m.  p.  383°.  Its  alcoholic  solution  exhibits  a  blue  fluorescence;  its  solu¬ 
tion  in  concentrated  sulphuric  acid  is  yellow  and  exhibits  a  bluish- 
green  fluorescence.  A.  McK. 
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Triquinoyl.  Franz  Henle  (Annalen,  1906,  350,  330 — 343. 
Compare  Kietzki  and  Benckiser,  Abstr.,  1885,  779,  1127;  Nietzki 
and  Schmidt,  Abstr.,  1888,  690,  943).— Triquinoyl  is  readily  soluble 
in  moderately  concentrated  solutions  of  sodium,  potassium,  ammonium, 
calcium,  barium,  or  magnesium  chloiide,  potassium  iodide,  or  potassium 
or  sodium  nitrate  at  the  ordinary  temperature,  but  is  only  sparingly 
so  in  alkali  sulphates,  and  is  insoluble  in  mercuric  chloride  solutions. 
It  may  be  purified  by  solution  in  hot  aqueous  sodium  chloride,  from 
which  on  cooling  mote  than  60%  separates,  m.  p.  98°,  or  after  recrys¬ 
tallisation  from  dilute  nitric  acid,  m.  p.  100°  (decomp.).  These 
solutions  of  triquinoyl  decompose  slowly  at  the  laboratory  temperature, 
more  quickly  when  heated,  evolving  carbon  dioxide  and  forming 
rhodizonic  acid.  The  solution  in  aqueous  barium  chloride  yields  a  red 
7  .  ,  C(OH)p*C(OH),*C-0*BaCl 

larmm  SaU’  6(OH)%(OH)%-0-BaCl’  t0ge‘her  W“h  *  VO'Ume  °f 
carbon  dioxide  corresponding  with  the  equation  7C60g  +  6H20  = 
6C6H206  +  6C02  ;  the  red  salt  is  only  slowly  decomposed  by  boiling 
water,  forming  barium  rhodizonate  and  chloride.  The  formation 
of  this  salt  serves  for  the  characterisation  of  triquinoyl. 

The  action  of  baryta  on  triquinoyl  in  aqueous  solution  leads  to  the 
formation,  according  to  the  conditions,  of  four  salts  :  a  red  salt, 
C60G,3H.20,3ba0H,  and  three  white  salts :  0606,4H20,5ba0H ; 
C60fi,4H20,4ba0H,  and  C(.O0,3H2O,4baOH  respectively.  The  results 
obtained  cn  titration  of  triquinoyl  with  baryta  agree  with  the  com¬ 
positions  of  the  salts  C6O0,4H2O,5baOH  and  C606,4H20,4ba0H. 
When  treated  with  hydrochloric  or  sulphuric  acid,  the  red  salt  yields 
carbon  dioxide  and  rhodizonic  acid,  whilst  the  white  salts  form  carbon 
dioxide  and  a  syrup  which  reduces  silver  nitrate  and  Fehling’s 
solutions  in  the  cold. 

Triquinoyl  is  soluble  in  acetic  anhydride  in  presence  of  traces  of 
concentrated  sulphuric  acid,  in  ether  when  shaken  with  phosphorus 
pentoxide,  or  in  methyl  alcohol  in  presence  of  traces  of  hydrogen 
chloride.  On  evaporation  in  a  vacuum  at  20°,  the  methyl  alcoholic 
solution  yields  crystalline  triquinoyl,  but  if  first  shaken  with  anhydr¬ 
ous  sodium  sulphate,  a  yellow  syrup,  which  readily  decomposes,  evolving 
carbon  dioxide,  and  forms  crystalline  triquinoyl  only  on  addition  of 
water.  The  action  of  sodium  acetate  on  the  methyl  alcoholic  solution 
leads  to  the  formation  of  sodium  rhodizonate ;  the  action  of  anhydrous 
ammonia  on  the  ethereal  or  methyl  alcoholic  solution  leads  to  that  of 
a  blackish-red  substance,  which  is  converted  by  water  into  ammonium 
rhodizonate. 

Anhydrous  triquinoyl,  C606,  which  must  be  present  in  the  ethereal 
and  methyl  alcoholic  solutions,  is  formed  also  together  with  silver 
bromide  when  silver  rhodizonate  is  treated  with  bromine  in  ethereal 
solution.  G.  Y. 


Buchu  camphor.  Iwan  L.  Kondakoff  (Chem.  Zeit.,  1906,  30, 
1090 — 1091  and  1100 — 1101). — Polemical.  The  author  maintains 
that  the  results  published  by  Semmler  and  McKenzie  (Abstr.,  1906, 
i,  373)  are  in  the  main  a  repetition  of  his  own  (Abstr.,  1905,  i,  798). 
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The  paper  contains  a  historical  summary  of  the  work  which  has  been 
done  on  this  subject.  P.  H. 

Components  of  Ethereal  Oils.  I.  Resolution  of  the  Bicyclic 
Triocean  System  in  Sabinene  and  Tanacetone.  II.  A  New  Series 
of  Terpenes  (ci/cZoPentadienes).  Friedrich  W.  Semmler  ( Per .,  1906, 
39,  4414 — 4428). — From  tanacetone  both  cyc/ohexane  and  cyc/opentane 
derivatives  can  be  obtained,  whereas  in  the  case  of  bicyclic  hydro¬ 
carbons  only  the  conversion  into  terpinenes  or  limonenes,  both  cyclo¬ 
hexane  derivatives,  is  known.  It  has  hitheito  not  been  possible  to  break 
the  three-membered  ring  in  the  bicyclic  triocean  system  of  sabinene 
and  obtain  a  cyc/opentane  derivative. 

By  the  action  of  formic  acid  on  sabinene,  a  product  is  obtained 
which  is  separated  into  two  fractions  on  distillation.  The  one,  a 
formate,  CnH1802,  b.  p.  102 — 106°/10  mm.,  aD  +  14°15'  (100  mm.), 
wD  1-4745,  D20  0-975,  yields  on  hydrolysis  an  alcohol,  C10H18O,  b.  p. 
93 — 96°/l  1  mm.,  wD  1-48033,  D20  0-926,  which  forms  a  dihydrochloride, 
m.  p.  51—52°,  identical  with  that  formed  on  acting  cn  sabinene  with 
acetic  acid  and  hydrogen  chloride,  and  probably  identical  with  terpinene 
dihydrochloride.  On  oxidation  -with  permanganate,  the  alcohol  forms 
a  glycerol,  C]0HlsO3,  b.  p.  175 — 177°/10  mm.,  which  crystallises  from 
chloroform  and  is  perhaps  identical  with  the  glycerol  obtained  by 
Biltz  (Abstr.,  1899,  i,  535)  from  origanol  (y-methyHsopropylcycfo- 
hexenol).  The  formate  on  distillation  with  quinoline  forms  a  terpene, 
C10H16,  b.  p.  174—177°,  nD  1-479,  D20  0-839.  The  alcohol,  C10H18O, 
is  thus  a  mixture  of  dimethyKsopropylcyc^opentenol  and  origanol. 

The  second  product  of  the  action  of  formic  acid  on  sabinene  is  a 
terpene,  C10H1G,  b.  p.  50 — 54°/10  mm.,  169— 173°/760  mm.,  j?d  l-47, 
D‘-°  0  829— 0-831,  «D  +13—14°  (10  mm.  tube),  M  R.  45-71,  which 
constants  point  to  its  being  a  cycZopentadiene.  E.  F.  A. 

Sandarac.  Alexander  Tsciiircii  and  Max  Wolff  (Arch.  Pharm., 
1906,  244,  684 — 712.  Compare  Tschirch  and  Balzer,  Abstr.,  1896,  i, 
493;  Henry,  Trans.,  1901,  1144). — The  resin  examined  had  D  1  *071, 
acid  number  141,  and  saponification  number  166.  Some  of  it  was  sub¬ 
mitted  to  dry  distillation  :  among  the  products,  acetic  acid  was  de¬ 
tected,  but  not  butyric  acid  or  acetic  acid ;  attempts  to  isolate  retene 
were  unsuccessful. 

From  an  ethereal  solution  of  the  resin,  l0/o  aqueous  ammonium 
carbonate  extracted  amorphous  sandaracic  acid,  C22H3403,  in  2 "3% 
yield;  m.  p.  186 — 188°  (decomp.),  has  acid  number  163  (corresponding 
with  monobasicity),  and  saponification  number  175,  and  does  not  contain 
m  ethoxy  1. 

With  l°/c  aqueous  sodium  carbonate,  acids  were  then  extracted  in 
87%  yield.  The  bulk  of  these  consisted  of  an  amorphous  acid  of 
which  the  lead  salt  is  insoluble  in  alcohol,  sandaracinolic  acid,  F24H3li03  ; 
this  decomposes  at  265 — 275°,  has  acid  number  160  (corresponding 
with  monabasicity),  and  saponification  number  169,  does  not  contain 
methoxyl,  and  forms  with  acetic  anhydride  a  product  that  yields  acetic 
acid  when  hydrolysed.  Mixed  with  this  acid  is  a  small  quantity  of 


146 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


another,  sandaracopirnaric  acid,  C20HS0O2 ;  this  is  crystalline,  has  m.  p. 
170°,  acid  number  187  (corresponding  with  monobasicity),  saponification 
number  194,  and  iodine  number  140  (addition  of  31  requires  126)  ;  it 
forms  an  amorphous  silver  salt  containing  A g  26-7%;  it  does  not  con¬ 
tain  methoxyl  or  form  an  acetyl  derivative.  From  the  later  portions 
of  sodium  carbonate  solution  used  in  the  extraction,  when  they  were 
allowed  to  remain,  a  crystalline  sodium  salt  separated  in  yield  equal 
to  0  7%  of  the  resin;  this  melted  at  83 — 85°,  dissolved  in  benzene  as 
well  as  in  water,  and  contained  Na  7’7 % ;  the  corresponding  silver 
salt  contained  Ag  22‘4%;  the  acid  decomposed  at  146 — -148°,  con¬ 
tained  C  71 — 76%,  H9‘4%,  and  seemed  to  undergo  slowly  a  trans¬ 
formation  of  which  the  bitter  principle,  which  also  occurs  in  the  resin 
itself,  is  a  product. 

From  the  remaining  ethereal  solution,  aqueous  potassium  hydroxide, 
even  of  50%  strength,  did  not  extract  anything.  The  ether  was  dis¬ 
tilled  off,  and  the  residue  steam-distilled,  when  an  essential  oil,  of  b.  p. 
152 — 159°,  distilled  over  in  1  ‘3%  yield,  while  amorphous  sandaracoresen, 
C22H3602,  of  m.  p.  57°,  remained  in  3-3%  yield  ;  the  resin  appears  to 
undergo  spontaneously  a  slow  transformation  of  which  acid  and  essen¬ 
tial  oil  are  products. 

The  acids  obtained  are  optically  inactive,  even  before  the  treatment 
with  alkali.  C.  F.  B. 

Molecular  Weight  of  Elaterin.  Armand  Berg  ( Compt .  rend., 
1906,143,  1161—1163.  Compare  Abstr.,  1898,  ii,  447  ;  1906,  i, 
596). — Chiefly  polemical  against  Poliak  (Abstr.,  1906,  i,  973).  Further 
evidence  in  favour  of  the  formula  C28H3807  for  elaterin  is  afforded 
by  the  results  of  the  analyses  of  the  sodium,  cadmium,  and  copper 
salts  of  elateric  acid.  M.  A.  W. 

Reduction  of  the  Furan  Nucleus.  Maurice  Padoa  and  U. 
Ponti  ( Atti  R.  Accad.  Lincei,  1906,  [v],  15,  ii,  610 — 615.  Compare 
Abstr.,  1906,  i,  530). — When  mixed  with  hydrogen  and  passed  over 
reduced  nickel  heated  at  about  190°,  furfuraldehyde  vapour  yields 
mainly  furfuryl  alcohol,  together  with  small  proportions  of  more 
highly  hydrogenated  compounds.  To  obtain  larger  quantities  of  the 
latter,  furfuryl  alcohol  itself  was  reduced  in  the  above  manner,  the 
products  then  obtained  being  2-methylfuran,  2-methyltetrahydrofuran, 
a-methyl-?i-butyl  alcohol,  and  methyl  propyl  ketone. 

When  passed  over  reduced  nickel  heated  at  about  270°,  furfur¬ 
aldehyde  vapour  is  decomposed  into  carbonic  oxide  and  furan. 

T.  H.  P. 

Ethyl  Pyromucylacetate  [Furfuroylacetate].  Henry  A. 
Torrey  and  Joaquin E.  Zanetti  (Amer.  Chem.J.,  1906,  36,  539 — 543). 
— Ethyl  furfuroylacetate,  prepared  by  Sandelin’s  method  (Abstr.,  1900, 
i,  305),  is  a  pale  yellow,  heavy  oil,  b.  p.  143 — 145°/10  mm.  Its 
oxime,  C40H3*C(N0H),CH2>C02Et,  crystallises  from  aqueous  alcohol  in 
long,  silky  needles,  m.  p.  131 — 132°.  Its  semicarbazone, 
C40H3-C(N2H-C0-NH2)*CH2-C02Et, 
crystallises  from  alcohol  in  flat,  rhombic  plates,  m.  p.  142 — 144°. 
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Acetyl-\-phenyl-3-furylpyrazolone,  C13H902N2Ae,  crystallises  from 
light  petroleum  in  flat,  faintly  yellow  prisms,  m.  p.  69 — 72°.  Benzoyl- 
l-phenyl-3-furylpyrazolone,  C13H902N2Bz,  crystallises  from  aqueous 
alcohol  in  white  needles,  m.  p.  113 — 114°,  and  dissolves  in  alcohol  or 
ether.  Nitroso-\-phenyl-3-furylpyrazolone1  C13Hfl02N2‘N0,  separates 
from  aqueous  alcohol  as  a  bright  red,  amorphous,  hygroscopic  precipi¬ 
tate,  softens  at  about  170°,  and  decomposes  at  183 — 184°.  T.  H.  P. 


The  Pyran  Series.  II.  Condensation  of  Ethyl  Oxalacetate 
with  Cyclic  Aldehydes.  H.  Gault  (Bull.  Soc.  chim.,  1906,  [iii], 
35,  1264—1275.  Compare  Abstr.,  1904,  i,  762  ;  1906,  i,  300).— 
This  series  of  ketoarylparaconic  esters  has  been  obtained  by  condens¬ 
ing  ethyl  oxalacetate  with  cyclic  aldehydes :  (1)  by  Wislicenus’ 
method  (Abstr.,  1893,  i,  146  and  714),  condensation  by  means  of 
hydrogen  chloride, or  (2)  by  condensation  in  presence  of  diethylamine, 
the  diethylamine  derivative  being  first  obtained  in  the  latter  case. 
All  the  esters  give  red  colorations  with  ferric  chloride  and  are  soluble 
in  aqueous  solutions  of  alkali  carbonates,  from  which  they  are  re¬ 
precipitated  unchanged  on  the  addition  of  acids. 

Ethyl  ketophenylparaconate,  CO<^q _ cjjph  2  j  m-  P-  104 — 105° 

(compare  Wislicenus,  loc.  cit.),  furnishes  a  diethylamine  derivative, 


CO< 


C(04NH2Et2)  :C*C02Et 


o- 


-CHPh 


which  is  formed  when  benzaldehyde  is 


condensed  with  ethyl  oxalacetate  in  presence  of  diethylamine,  and 
separates  from  alcohol  in  colourless  crystals,  m.  p.  about  160° 

,,  .  7  T  .  ,  ™  .C0-CH-C09Et 

(decomp.).  Ethyl  ketoamsylparaconate,  CO<^q _ 1 


CH-CGH4-OMe’ 


similarly  obtained  from  anisaldehyde,  separates  from  benzene  or  dilute 
alcohol  in  crystals,  m.  p.  96°.  The  diethylamine  derivative  forms 
colourless  crystals,  m.  p.  about  160°  (decomp.).  Ethyl  keto-o-nitrophenyl - 
paraconate ,  similarly  prepared  from  o-nitrobenzaldehyde,  separates 
from  alcohol  in  colourless  crystals,  m.  p.  115°.  The  diethylamine 
derivative  forms  small,  faintly  yellow  crystals,  m.  p.  about  165° 
(decomp.).  Ethyl  Iceto-m-nitrophenylparaconate  separates  from  benzene 
or  alcohol  in  crystals,  m.  p.  96°,  and  yields  a  diethylamine  derivative 
which  is  faintly  yellow,  m.  p.  about  165°  (decomp.).  Ethyl  Jceto- p- 
hydroxyphenylparaconate ,  m.  p.  184°,  crystallises  from  alcohol ;  the 
diethylamine  derivative  separates  from  dilute  alcohol  in  crystals  and 
melts  and  decomposes  about  165°. 

When  ethyl  oxalacetate  is  condensed  with  salicylaldehyde  in 
presence  of  hydrogen  chloride  there  is  formed  ethyl  salicylideneoxal- 
acetate  hydrochloride ,  C02Et,C0,C(C02Et)ICH,C6H4*0H,HCl,  m.  p. 
98°,  which  crystallises  from  light  petroleum  ;  it  readily  loses  HOI 
when  warmed  alone  or  when  treated  in  the  cold  with  potassium 
carbonate  or  potassium  hydrogen  carbonate,  yielding  the  free  ester 
which  is  obtained  directly  when  the  condensation  is  effected  in 
presence  of  piperidine  or  diethylamine.  The  ester  separates  from 
dilute  alcohol  in  crystals,  m.  p.  91°;  its  alcoholic  solution  is  not 
coloured  by  ferric  chloride.  T.  A.  H. 
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The  Pyran  Series.  III.  Condensation  of  Ethyl  Oxalacetate 
with  Aliphatic  Aldehydes.  H.  Gault  (Bull.  Soc.  chirn.,  1907, 
[iv],  1,  21 — 32). — Aliphatic  aldehydes  condense  with  ethyl  oxalacetate 
in  presence  of  piperidine  to  form  the  corresponding  ethyl  alkylidene- 
bisoxalacetates,  CHR[CH(C02Et)*C0-C02Et]2.  These  are  crystalline 
solids  and  combine  with  a  molecule  of  water  to  form  hydrates  which 
are  derivatives  of  tetrahydropyran,  thus  : 

C08Et*  CH-  CHR-  CH  •  C02Et 

C02Et  •  C(OH )  •  0~C(0H )  •  C02Et 

Alcoholic  solutions  of  these  hydrates  give  a  red  coloration  with 
ferric  chloride  on  warming,  and  furnish  monophenylhydrazones  and 
monoscmicarbazones  of  the  following  constitution  : 

C02Et-CH--CHR--CH-C02Et 

C02Et-C(0H)*JSTR,'C(0H)*C02Et’ 

where  R1  may  be  ~NHPh  or  NH-CO-CH2,  and  are  hydrolysed  by 
dilute  acids,  forming  ae-diketonic  acids,  and  by  cold  sulphuric  acid, 
forming  the  corresponding  bisoxalacetic  dianhydrides, 


which  in  contact  with  water  are  transformed  into  the  corresponding 
unstable  di-/?-ketonic  acids ;  these  readily  lose  carbon  dioxide  and 
form  «e-diketopimelic  acids  (compare  Abstr. ,  1904,  i,  762  ;  1906,  i,  300). 

Ethyl  methylenebisoxalacetate,  obtained  from  formaldehyde  by  the 
general  method  ( loc .  cit.),  furnishes  a  hydrate ,  m.  p.  about  112°,  which 
crystallises  from  dilute  alcohol  and  is  slightly  soluble  in  cold,  but 
readily  so  in  hot  alcohol.  The  hydrosulphide,  obtained  by  treating  a 
solution  of  the  ether  in  alcohol  with  hydrogen  sulphide,  crystallises 
from  ether  on  addition  of  light  petroleum  in  small  needles,  m.  p. 
1 1 8°,  and  is  regarded  as  having  a  constitution  analogous  to  that  of  the 
hydrate.  Both  the  hydrate  and  hydrosulphide  regenerate  ethyl 
methylenebisoxalacetate  when  heated  at  110°.  The  monophenyl - 
hydrazone,  m.  p.  143°,  obtained  by  the  action  of  phenylhydrazine  on 
the  hydrate  dissolved  in  alcohol,  crystallises  from  dilute  alcohol  and  is 
coloured  red  by  ferric  chloride  on  warming.  The  anhydrous  ether 
furnishes  a  diphenylhydrazone,  m.  p.  211°,  which  separates  from  acetone 
in  woolly  crystals.  The  monosemicarbazone  yielded  by  the  hydrated 
ether  crystallises  from  boiling  water;  m.  p.  167°  (decomp.). 

Methylenebisoxalacetotetra-amide,  m.  p.  about  170°  (decomp.),  is 
produced  when  either  the  ether  or  its  hydrate,  dissolved  in  alcohol,  is 
treated  with  dry  ammonia  ;  it  is  coloured  red  by  ferric  chloride. 
Meihylenebisoxalacetotetrabenzylamidedibenzylimide,  obtained  by  con¬ 
densing  benzydamine  with  the  anhydrous  ether,  crystallises  from 
boiling  acetone  and  has  m.  p.  216 — -217°. 

Methylenebisoxalacetic  dianhydride ,  represented  by  the  formula 
CO - CH- CO-CO 

6  CH„  6  or  CH, 

i  i  i 

CO-CO-CH - CO 

of  which  the  second  is  preferred,  is  produced  on  treating  ethyl 
methylenebisoxalacetate  with  sulphuric  acid.  It  is  very  unstable,  and 
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in  contact  with  a  minute  quantity  of  water  at  0°  forms  a  crystalline 
monohydrate,  which  when  allowed  to  dry  in  the  air  loses  carbon 
dioxide,  but  when  dried  over  sulphuric  acid  under  reduced  pressure 
regenerates  the  dianhydride.  The  latter  with  excess  of  water  dissolves 
and  passes  into  the  unstable  diketonic  tetracarboxylic  acid,  which 
decomposes  rapidly,  giving  rise  to  diketopimelic  acid  (Abstr.,  1905, 
i,  763).  The  dianhydride  on  treatment  with  aniline  yields  a  dianilide, 
which  also  decomposes  readily,  forming  the  dianilide  of  diketopimelic 
acid.  Tne  latter  acid  is  also  produced  directly  by  boiling  the  di¬ 
anhydride  with  dilute  acids.  T.  A.  H. 

Constituents  of  the  Leaves  of  Carpinus  Betulus.  Ellagic 
Acid  and  Tannic  Acids.  Karl  Alpers  [Arch.  Pkarm.,  1906,  244, 
575 — 601). — The  author  sums  up  the  results  of  his  investigation  as 
follows.  The  leaves  of  the  hornbeam  ( Carpinus  Betulus,  L.)  contain 
a  glucoside  from  which  ellagic  acid  is  eliminated  very  readily,  even  in 
the  extraction  of  the  leaves  with  40%  alcohol.  Neither  glucosides  nor 
aldehyde  could  be  detected.  Methyl  alcohol  and  acetone,  as  well  as 
ethyl  alcohol,  dissolve  ellagic  acid  to  an  appreciable,  although  slight, 
extent ;  in  all  other  of  the  usual  solvents,  ellagic  acid  is  practically  in¬ 
soluble.  Ellagic  acid  chars  at  450 — 480°  without  first  melting.  The 
shape  of  its  crystals  varies ;  under  the  microscope  it  appears  to  consist 
of  short,  rhombic  prisms  and  long,  prismatic  needles.  The  constitution 
of  ellagic  acid  probably  is  best  expressed  by  Graebe’s  formula  (Abstr., 
1903,  i,  262)  ;  the  water  that  air-dried  ellagic  acid  loses  at  100°  possibly 
is  anhydride  water  and  not  water  of  crystallisation ;  in  that  case  the 
air-dried  acid  might  be  regarded  as  hexahydroxydiphenyldicar  boxy  lie 
acid,  and  the  acid  after  drying  at  100°  as  the  dilactone  of  this  as 
represented  by  Graebe’s  formula. 

The  tannin  of  hornbeam  leaves  has  much  similarity  with  ellagi- 
tannic  acid  (Lowe,  Zeit.  anal.  Chem.,  1875,  14,  35)  ;  it  yields  gallic 
acid  when  hydrolysed.  No  glucosidic  character  could  be  detected  in 
the  tannin  ;  in  this  respect  it  differs  from  the  tannin  of  myrobalans,  of 
algarobilla,  and  of  divi-divi  pods.  C.  F.  B. 

Behaviour  of  Alkaloid  Salts  and  of  other  Organic  Sub¬ 
stances  with  Regard  to  Solvents.  Reducing  Action  of 
Alkaloids.  A.  Simmer  (Arch.  Pharm.,  1906,  244,  672—684). — 
Aqueous  solutions  of  salt  of  the  alkaloids,  containing  0‘4%  of  the  base, 
were  pei’colated  with  solvents  ;  so  also  were  solutions  containing  the 
same  percentage  of  alkaloid  with  excess  of  acid.  The  stronger  the 
base  the  less  of  it  passed  into  the  organic  solvent :  chloroform 
dissolved  out  hardly  appreciable  amounts  of  nicotine  and  atropine  ; 
more  veratrine,  strychnine,  brucine,  codeine,  cocaine,  and  morphine; 
and  still  more  narcotine,  papaverine,  colehichine,  caffeine,  and  anti- 
pyrine.  In  the  presence  of  excess  of  acid,  the  amount  of  the  stronger 
alkaloids  extracted  was  much  diminished ;  if  the  salt  itself  is  soluble  in 
chloroform,  the  amount  of  it  extracted  increases  up  to  a  certain  point 
with  the  excess  of  free  acid,  if  this  be  hydrochloric,  hydrobromic, 
or  nitric  ;  if  it  be  sulphuric,  phosphoric,  citric,  or  tartaric,  of  which  the 
alkaloid  salts  are  insoluble  in  chloroform,  none  of  the  alkaloid  is 
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dissolved  out,  provided  in  the  case  of  the  last  two  acids  that  the  excess 
of  them  is  considerable. 

Similar  experiments  were  made  with  the  sodium  derivatives  of  picro- 
toxin,  santonin,  coussein,  cantharidin,  and  salicylic  acid,  with  and 
without  excess  of  sodium  hydroxide.  In  the  absence  of  the  latter  all 
but  cantharidin  passed  into  the  chloroform  in  appreciable  quantity ;  in 
the  presence  of  sodium  hydroxide  only  coussein  and  picrotoxin,  and  of 
these  but  traces. 

Experiments  were  also  made  with  benzene  and  ether,  in  both 
of  which  alkaloids  and  alkaloid  salts  are  less  soluble  than  in  chloro¬ 
form,  with  carbon  tetrachloride,  and  in  the  case  of  morphine,  with  amyl 
and  isobutyl  alcohols. 

Many  of  the  numerical  results  are  tabulated. 

When  an  alkaloid  mixed  with  chloroform  and  water  was  percolated 
with  chloroform  for  eight  hours,  in  the  cases  of  brucine,  veratrine, 
strychnine,  atropine,  and  cocaine,  the  chloroform  was  found  to  contain 
chloride  equivalent  to  an  amount  of  the  alkaloid  decreasing  in  the 
order  named  from  1‘7%  to  02%  of  the  whole  ;  in  other  cases  there  was 
no  such  action.  Formation  of  formic  acid  could  not  be  detected.  The 
action  of  certain  alkaloids  and  their  salts  in  iV/200  alcoholic  or  aqueous 
solution  on  various  oxidising  agents  was  studied,  namely,  silver 
nitrate,  gold  chloride,  mercuric  chloride,  ferric  salts,  acid  permanganate 
solution,  &c.  Morphine  is  particularly  active  as  a  reducing  agent, 
atropine  and  cocaine  were  the  only  ones  that  did  not  reduce  per¬ 
manganate  appreciably.  The  salts  did  not  reduce  silver  nitrate  or  mer¬ 
curic  chloride ;  with  gold  chloride  this  difference  between  the  alkaloids 
and  their  salts  was  not  manifested  to  the  same  extent.  C.  F.  B. 


The  Thalleioquinine  Reaction.  Hermann  Fuhnek  (Arch. 
Pharm.,  1906,  244,  602 — 622). — An  attempt  to  throw  light  on  the 
nature  of  the  thalleioquinine  reaction.  As  the  reaction  is  given  not 
only  by  quinine  but  also  by  cupreine,  it  would  seem  that  the  reaction 
must  be  attributed  to  the  p-hydroxyquinoline  group.  In  the  first 
phase,  the  action  of  chlorine  water  converts  this  into  a  dichloroketone, 
in  the  second  phase  this  is  converted  by  ammonia  into  a  quinoniinine 
colouring  matter.  The  constitution  of  the  chlorine  substitution  pro¬ 
ducts  obtained  from  p-quinanisole  and  quinine,  where  the  contained: 
phenol  group  is  methylated,  is  a  matter  for  further  I'esearch. 

5 :5-Dichloro-6-ketoquinoline,  C9H5ONCi2  (Abstr.,  1905,  i, 828), yields 
5-chloro-6-hydroxyqumoline,  C9H60NC1,  when  it  it  boiled  with  dilute 
alcohol ;  when  it  is  heated  with  aniline  in  alcoholic  solution  at  50°  it 
yields  5  -chloro-Q-hydroxy-8-anilinequinoline,  C15HnON2Cl,  m.  p. 
127 — 128°,  which  forms  both  yellow  and  dark  brown  crystals;  when  a 
solution  of  it  in  dilute  alcohol  is  mixed  at  once  with  an  excess  of 


ammonia,  it  yields  dark  blue,  amorphous, 
ONH4  colloidal  thalleioquinoline,  CJ8H1402N4,  pro- 
^\/\  bably  having  the  annexed  constitution 
|  |  j  ,  analogous  with  that  of  thalleioquinine.  It  is 

essential  that  an  excess  of  ammonia  be  added 
N  at  once ;  when  ammonia  is  added  gradually, 
the  precipitate  obtained  is  brown. 
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The  urine  of  a  dog  to  which  quinoline  had  been  administered  was 
found  to  be  coloured  green  by  ammonia  after  it  had  been  boiled  with 
hydrochloric  acid.  The  presence  of  5  :  6-quinolinequinone  was  detected  ; 
and  it  was  found  by  a  special  experiment  that  this  substance,  like  the 
dichloroketoquinoline,  reacts  with  ammonia  to  form  thalleioquinoline. 

0.  F.  B. 

Constitution  of  Hordenine.  Eugene  Leger  ( Gompt .  rend.,  1906, 
143,  916 — 918). — The  author  has  shown  already  that  hordenine  has 
the  formula  OH-C6H4-CH2*CH2*NMe2  (Abstr.,  1906,  i,  204,  761),  and 
in  the  present  paper  it  is  shown  that  the  hydroxyl  group  is  in  the 
para-position,  because  when  the  acetyl  derivative  of  hordenine  is 
oxidised  by  potassium  permanganate,  y-acetoxy  benzoic  acid  is  formed. 
Hordenine  is  therefore  y-hydroxyphenylethyldimethylamine. 

M.  A.  W. 


A  Fifth  Methylmorphimethine,  Ludwig  Knorr  and  Heinrich 
Horlein  {Ber.,  1906,  39,  4412 — 4414). — The  fifth  or  e-methyhnorphB 
metkine  is  obtained  as  a  lsevorotatory  oil  by  the  action  of  boiling  sodium 
hydroxide  on  ^-codeine  methiodide ;  the  hydrochloride  crystallises  in 
large,  glistening  cubes,  m.  p.  150°  (decomp.),  th q  methiodide  in  needles, 
m.  p.  195 — 200°,  whilst  acetyl-e-methylmorphimethine  methiodide  forms 
sparingly  soluble  needles,  m.  p.  205 — 210°.  E.  F.  A. 

Conversion  of  Chlorocodide  into  i/r-Codeine.  Ludwig  Knorr 
and  Heinrich  Horlein  ( Ber .,  1906,  39,  4409 — 4411). — By  acting  on 
chlorocodide  with  water  at  140 — 150°,  Gohlich  (Abstr.,  1893,  i,  675) 
showed  that  codeine  was  formed.  On  adding,  however,  acetic  acid  to 
an  emulsion  of  chlorocodide  and  warm  water,  the  substance  obtained 
is  identical  with  Merck's  ^-codeine  (Abstr.,  1891,  1121).  The  hydr- 
iodide,  m.  p.  260 — 265°,  crystallises  in  glistening  plates ;  the 
methiodide,  m,  p.  270°,  also  forms  large,  glistening  plates.  The 
hydriodide  of  acetyl-^-codeine  separates  in  opaque,  anhydrous  crystals 
decomposing  at  285°.  E.  F.  A. 


Cyclic  Imines.  III.  Julius  von  Braun,  Carl  Muller,  and 
Erich  Beschke  {Ber.,  1906,  39,4347 — 4357.  Compare  Abstr.,  1905, 
i,  826;  this  vol.,  i,  28). — 1 -Alkylpiperidines  are  obtained  in  good 
yield  from  ae-dibromopentane  (1  mol.)  and  primary  amines  (3  mols.) 
(compare  Abstr.,  1904,  i,  841). 

Pentamethylenepiperidinium  bromide, 


OH  <^CH2*CH2^^jj  ^CHg'CHgv^jj 
^NMLj-CH^  ^CH9*CH2^m2> 
which  the  author  terms  dipiperidinium  bromide,  obtained  from  ae-di¬ 
bromopentane  and  piperidine  in  nearly  quantitative  yield  in  chloroform 
solution,  forms  a  snow-white,  crystalline  mass.  The  platinichloride, 
C10H2QNPtClc,  darkens  at  225°,  m.  p.  245°  (decomp.). 
t-Piperidino-A a -pentene  ( 1  -amylenepiperidine), 


c6h10n-ch2*ch2-ch2-ch:ch2, 

b.  p.  201 — 202°,  obtained  by  the  action  of  moist  silver  oxide  on  the 
preceding  bromide,  is  a  colourless  liquid  with  a  basic  odour;  the 
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platinichloride  has  m.  p.  99 — 101°;  the  picrate,  93 — 94°,  and  the 
methiodide,  159°.  By  treatment  with  concentrated  hydrobromic  acid 
at  0°  it  yields  \-b-bromoamylpiperidine,  C5H10N •  C5H10Br,  the  picrate 
of  which  has  m.  p.  122°.  The  free  base  is  very  unstable,  changing 
readily  into  Scholtz  and  Friemehlt’s  pentamethylene-2-methylpyrror- 
idinium  bromide  (Abstr.,  1899,  i,  541). 

Pentamethylenepiperidinium  bromide  reacts  extremely  slowly  with 
concentrated  ammonia  at  225°,  forming  a  triacid  base ,  O20H4lNa,  b.  p. 
185 — 187°/22  mm.,  of  which  the  hydrochloride,  the  platinichloride , 
m.  p.  229°  (decomp.),  and  the  aurichloride,  m.  p.  170 — 171°,  are 
described.  C.  S. 

Action  of  Grignard’s  Reagent  on  certain  Indolenines. 

Giuseppe  Plancher  and  C.  Ravenna  (Atti  R.  Accad.  Lincei,  1906, 
[v],  15,  ii,  555 — 561). — When  2:3  :  3-trimethylindolenine  or 

2:3:3: 5-tetramethyliudolenine  is  treated  with  Grignard’s  reagent, 
it  is  transformed  into  the  corresponding  dimolecular  polymeride,  the 
compound  behaving  as  if  it  had  the  tautomeric  methyleneindoline 

formula  C6H4<^^^>CICH2.  As  the  pure  indolenines  undergo 

polymerisation  of  themselves,  Grignard’s  reagent  here  plays  the  part 
of  a  catalyst. 

Under  the  action  of  magnesium  phenyl  bromide  or  magnesium 
methyl  iodide,  2:3: 3-trimethylindolenine  yields  the  polymeride 
(CnH3N)2,  which  separates  from  alcohol  in  pale  yellow  crystals,  m.  p. 
132°,  and  is  reconverted  into  the  unimolecular  base  if  heated  above 
its  melting  point ;  with  nitrous  acid  in  acetic  acid  solution  it  gives 
the  oxime  of  2:3:  3-trimethylindolenine ;  if  the  polymeride  is  dis¬ 
solved  in  very  dilute  hydrochloric  acid  and  the  solution  immediately 
rendered  alkaline,  it  is  reprecipitated  in  a  flocculent  condition,  but 
generally  the  liquid  base  is  attained. 

Magnesium  methyl  iodide  also  acts  on  2  :  3  :  3  : 5-tetramethyl- 
indolenine,  converting  it  into  the  polymeride  (C12H15N)2,  which  separ¬ 
ates  from  alcohol  or  light  petroleum  in  pale  yellow  crystals,  m.  p. 
1 1 1 — 112°,  and  is  less  readily  polymerised  than  the  polymeric  2:3:  3-tri¬ 
methyl  derivative. 

The  interaction  of  magnesium  phenyl  bromide  and  2-methyl-3  :  3  :  di- 
ethylindolenine  also  yields  a  solid  base . 

The  action  of  magnesium  phenyl  bromide  on  acetoplienoneanilide 
gives  a  compound,  CPh2Me*NHPh  (?),  m.  p.  94 — 96°.  T.  H.  P. 

New  Method  of  Preparation  of  1-Methylindole.  Oreste 
Carrasco  and  Maurice  Padoa  ( Atti  R.  Accad.  Lincei,  1906,  [v],  15, 
ii,  729 — 731.  Compare  Abstr.,  1906,  i,  695). — On  passing  dimethyl- 
o-toluidine,  drop  by  drop,  through  a  tube  containing  reduced  nickel 
heated  at  300 — 330°,  part  of  the  base  yields  1 -methyl indole  and  part 
undergoes  demethylation,  giving  rise  to  methyl-o-toluidine,  o-toluidine, 
and  probably  methane.  By  mixing  the  dimethyl-o-toluidine  with 
hydrogen  before  passing  it  over  the  heated  nickel,  the  yield  of 
1-methylindole  is  raised  from  6  to  24% ;  the  yield  of  indole 


ORGANIC  CHEMISTRY. 


158 


from  methyl-o-toluidine  (loc.  cit.)  is  raised  in  the  same  way  from 
6  to  8%. 

Under  the  above  conditions,  ethyl-o-toluidine  yields  a  small  proportion 
of  a  product  of  an  indolic  character,  probably  2-methylindole- 

T.  H.  P. 


Action  of  Chloroform  and  Potassium  Hydroxide  onScatole 
[3-MethylindoleJ.  Alexander  Ellinger  and  Claude  Fl4mand 
(Ber.,  1906,  39,  4388 — 4390.  Compare  Abstr.,  1906,  i,  696). — 

3-Chloro-4-methylquinoline  is  formed  by  the  action  of  chloroform  and 
potassium  hydroxide  on  3-methylindole  in  alcoholic  solution 
(Magnanini,  Ab^tr.,  1887,  1113).  The  constitution  of  the  chloro- 
methylquinoline  was  determined  by  heating  the  base  with  formal¬ 
dehyde  in  a  closed  tube  at  100°,  and  oxidising  the  resulting 
inethylol  compound  with  nitric  acid,  D  P4,  3-chloroquinoline-i- 
Q/QQ  HVCCi 

carboxylic  acid,  C6H4<^ _ 2. _ ^ ,  was  obtained,  m.  p.  262- 


:CH 


-263° 


(decomp.).  The  position  of  the  chlorine  atom  was  established  by 
heating  the  acid  2 — 5°  above  its  temperature  of  decomposition  when 
3-chloroquinoline  was  formed.  The  combined  action  of  chloroform 
and  alkali,  therefore,  consists  in  the  introduction  of  the  CC1  residue 
between  positions  2  and  3  in  the  indole  nucleus.  The  m.  p.  of 
3-chloroquinoline  aurichloride  is  183°,  not  173°  as  previously  stated 
{loc.  cit.).  W.  R. 


l-Hydroxy-2-phenylindole.  Angelo  Angeli  and  Francesco 
Angelico  {Atti  R.  Accad.  Lined ,  1906,  [v],  15,  ii,  761 — 767.  Compare 
Abstr.,  1904,  i,  526). — l-Benzoyloxy-2-phenylindole , 

CoH4<N^0^>CPh, 

separates  from  alcohol  in  white  crystals,  m.  p.  100u. 

3-Mtroso-l-hydroxy-2-phenylindole,  CflH1<T^^^^^>CPh  {l  oc.  cit.), 

yields  (1)  an  acetyl  derivative,  C16H1203N2,  crystallising  from  alcohol 
in  yellow  needles,  m.  p.  140°;  (2)  a  benzoyl  derivative,  C2lH1403N"2, 
crystallising  from  alcohol  in  slender,  rose-coloured  needles,  m.  p. 
163°  (decomp.) ;  (3)  an  ethyl  derivative,  C16H14021S'2,  which  separates 
from  light  petroleum  in  orange-coloured  crystals,  m.  p.  96°.  Reduction 
of  3-nitroso-l-hydroxy-2-phenylindole  by  means  of  alcohol,  hydroxyl- 
amine,  or  hydrazine  yields  ordinary  nitrosophenylindole,  whilst  zinc,  in 
presence  of  either  acetic  acid  or  ammonium  chloride,  converts  it  into 
3-amino-2-phenylindole. 

Oxidation  of  3-nitroso-l-hydroxy-2-phenylindole  with  chromic  acid 

c  o 

gives  a  substance  C6H4<^Q.^>CPh  (loc.  cit.),  which  crystallises  from 

alcohol  in  shining,  red  plates,  m.  p.  186°  and  has  all  the  properties  of 
a  ketone ;  reduction  of  this  substance  by  means  of  hydroxylamine 
yields  nitrosophenylindole,  whilst  zinc  and  acetic  acid  convert  it  into 
a  compound,  C14H11ON,  which  crystallises  from  benzene  in  green 
needles,  m.  p.  225°,  and  is  probably  3-hydroxy-2-plienylindole. 

T.  H.  P. 
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3-Pyrazolones.  II.  August  Michaelis  ( Annalen ,  1906,  360, 
288 — 329.  Compare  Abstr.,  1905,  i,  377). — The  5-pyrazolones  yield 
reddish-yellow  isonitroso-derivatives,  whilst  the  action  of  sodium  nitrite 
on  3 -pyrazolones  leads  to  the  formation  of  green  nitroso-com  pounds ; 
on  oxidation,  both  series  yield  strongly  acid  nitropyrazolones.  On 
reduction,  the  fsonitroso-5-pyrazolones  form  unstable  aminopyrazolones 
(Knorr,  Abstr.,  1887,  678),  whereas  the  4-amino-3-pyrazolones,  ob¬ 
tained  from  the  nitroso-3- pyrazolones,  are  stable.  The  4-amino-3- 
pyrazolones  are  highly  reactive  substances,  which  in  their  chemical 
behaviour  closely  resemble  the  primary  aromatic  amines. 

In  the  present  paper  a  large  number  of  derivatives  of  4-amino-l- 
phenyl-5-methyl-3-pyrazolone  and  of  the  corresponding  1-p-toly  1-com¬ 
pound  are  described,  as  are  also  a  number  of  4-alkyl-3-pyrazolones. 
Whilst  in  some  reactions  5-pyrazolones  behave  as  carbonyl  compounds, 
3-pyrazolones  always  react  in  the  hydroxylic  form. 

Nitroso -  and  Amino- derivatives  of  3-Pyrazolones. — [With  Paul 
Kotelmann.]— 4-]STitroso-l-phenyl-5-methyl-3-pyrazolone  (Abstr.,  1905, 
i,  244)  forms  a  hydrochloride ,  C10H9ON2'NO,HC1,  which  crystallises  in 
slender,  yellow  needles,  m.  p.  206°,  and  is  not  decomposed  when  heated 
with  water  or  alcohol. 


_ QO 

i-Nitr o-\-phenyl- 5-methyl-3-pyrazolone,  NPh<^ jyj e •  q . >  prepared 

by  the  action  of  concentrated  nitric  acid  on  the  nitroso -compound  in 
glacial  acetic  acid  solution,  forms  yellow  crystals,  m.  p.  222°,  and 
dissolves  in  dilute  alkali  hydroxides,  forming  a  yellow  solution ;  it  is 
obtained  also  as  a  by-product  in  the  preparation  of  the  nitroso-com- 
pound. 

NH — CO 

i-Amino-\-phenyl-b-methyl-3-pyrazolone,  N  Ph<^  '  C  •  N 1 1  ’  Pre“ 

pared  by  reducing  the  4-nitroso-compound  with  zinc  and  acetic  acid, 
crystallises  in  glistening,  white  leaflets,  m.  p.  182°,  becomes  red  when 
exposed  to  air  while  moist,  but  is  stable  when  dry,  reduces  Fehling’s 
solution  at  the  laboratory  temperature,  or  ammoniacal  silver  nitrate 
when  heated,  and  gives  a  red  to  reddish-brown  coloration  with 
bleaching  powder  solution.  The  hydrochloride,  C10HuONg,IICl,  forms 
white  leaflets,  m.  p.  222°  ;  the  picrate,  CI0HnON3,C6H2(NO2)3*OH, 
forms  brownish-yellow  needles,  m.  p.  195°  (decomp.).  The  amine 
forms  condensation  products  with  the  following  aldehydes  and  ketones  : 


R  =  CgUgHOPliMe. 

With  benzaldehyde,  R*NICHPh  :  small,  yellow  crystals,  m.  p.  248°; 
anisaldehyde,  R’NICH’CgH^OMe  :  slightly  blue  leaflets,  m.  p.  245°; 
cinnamaldehyde,  R/NICH’^H^Ph :  yellow  leaflets,  m.  p.  232°; 
acetophenone,  CPhMe(NHR)2 :  slender,  yellow  needles,  m.  p.  296°, 
becoming  brown  ;  benzophenone,  CPh2(NHR)2  :  yellow  leaflets,  m.  p. 
301°,  becoming  brown  ;  pyruvic  acid,  C02R*CMe(NHR)2 :  glistening, 
white  leaflets,  m.  p.  299°,  becoming  brown. 


i-Acetylamino-\-p>henyl-5-methyl-3-pyrazolone, 


NPh< 


NH-CO 

CMe'.C-NHAc’ 


crystallises  in  slender,  white  needles,  m.  p.  233°.  The  4 formylamino- 
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Compound,  C10HgQl>L,NH,COII,  crystallises  in  white  needles,  m.  p. 
197°. 

A-Benzoylamino-Z‘benzoxy-l-phenyl~5-methylpyrazole, 

NPh <^=?,aB* 

N3Me:0-NHBz’ 

forms  colourless  crystals,  m.  p.  176°.  A-Benzenesulphonylamino~Z- 
su  Iph  onoxy - 1  - phenyl-S-methylpyrazole , 

S02Ph-0-C3N2PhMe-NH-S02Ph, 
forms  large,  transparent  crystals,  m.  p.  171°. 

_ ptQ 

A-ThionylaminoA-phenyl-'o-methyl-‘6-pyrazolone,  NPh<^  i  , 

CMe.C'iN  .SO 

crystallises  in  yellow  leaflets,  m.  p.  125°,  and  is  decomposed  when 
heated  with  aqueous  alkali  hydroxides. 

A-Phenylthiocarbamido-\-phenyl~h-meth.yl-^pyrazolone, 

NH--CO 

^  ^CMeiC'NH-CS-NHPh’ 

separates  from  alcohol  in  small  crystals,  m.  p.  221°,  is  soluble  in 
aqueous  alkali  hydroxides,  and  is  decomposed  by  hot  mineral  acids, 
forming  phenylthiocarbimide  and  the  4-aminopyrazolone.  Bis-l-phenyl- 

CO— NH  \ 


5-met/tyl-3~pyrazolonyl-i-thiocarbamide,  CSf  NH’C<^ 


CMe-NPh 


small,  white  crystals,  m.  p. 


The  diazo-chloride,  NPh<^ 


265°,  becoming  brown. 
NH--CO 


forms 


0Me:C*N201’ 


formed  by  diazotisation  of 


the  4-aminopyrazolone,  crystallises  in  colourless  needles,  decomposes 
at  120°,  gradually  becomes  red  on  the  surface,  and  gives  reactions 
similar  to  those  of  diazobenzene  chloride.  It  couples  with  /?-naphthol 
in  alkaline  solution,  forming  A-fi-naphtholazo-l-phenyl-S-methyl-S- 

.NH-CO  ,  .  , 

which  crystallises  in  small, 


pyrazolone,  NPh<CMe;{J,. 


CMe:C-%C10H0-OH’ 
yellowish-red  leaflets,  m.  p.  215°.  The  diazo-chloride  forms  with 
resorcinol  a  dark  brownish-red  precipitate,  soluble  in  an  excess  of 
alkali  hydroxides,  with  salicylic  acid  an  orange-red  precipitate ,  and 
with  aniline  or  dimethylaniline  a  dark  red  solution  yielding  a  dark 
red  to  reddish-brown  precipitate  on  addition  of  sodium  acetate. 

A-Azo-l-phenyl-h-methyl-'d-pyrazolone,  N2(C3N2HOPhMe)2,  formed  by 
the  action  of  the  4-amino-3-pyrazolone  on  its  diazo-chloride,  separates 
as  a  yellowish-red,  crystalline  powder,  m.  p,  160°;  the  hydrochloride , 
C20H18O2H6,2HCl,  crystallises  in  red  leaflets,  m.  p.  126°. 

NH— 'CO 

A-Iodo-l-phenyl-5-methyl-3-pyrazolone,  NPh<^  I  ,  prepared  by 

(jJjIG*  Vl 

boiling  the  4-diazo-chloride  with  aqueous  potassium  iodide,  forms 
small,  yellow  crystals,  m.  p.  207°. 

A-Dimelhylamino-l-phenyl-o-methyl-d-pyrazolone, 

NPh<^^?°  , 

^CMe.C*NMe2 

formed  with  development  of  heat  by  the  action  of  methyl  iodide* 
methyl  alcohol,  and  potassium  hydroxide  on  the  hydrochloride  of  the 

m  2 
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4-amino-3-pyrazolone,  crystallises  in  matted,  slender,  white  needles, 
m.  p.  188°,  is  soluble  in  dilute  acids  or  alkali  hydroxides,  and  when 
heated  on  the  water-bath  with  methyl  iodide  yields  dimethylamino-3-anti- 
pyrine  ( i-dimethylamino-1 -phenyl-2  : 5 -dimethyl- 3 -pyrazol one)  3-pyram- 


idone),  0<^ 


C*C(NMe2) 

NMe-NPh 


^>CMe,  which  is  also  obtained  by  the  action 


of  methyl  sulphate  on  the  4-amino-3-pyrazolone.  It  crystallises  in 
slightly  yellow  needles,  m.  p.  743.  When  heated  with  methyl  iodide 
under  pressure  at  100°,  it  forms  the  methiodide,  CgNgOPhMe^NMegl, 
which  crystallises  in  white  leaflets,  m.  p.  126°,  and  when  boiled  with 
silver  chloride  in  aqueous  solution  yields  the  methocliloride  ;  this  when 
heated  loses  methyl  chloride  and  forms  dimethylamino-3-antipyrine. 

The  methiodide  of  4-dimethylamino-l-phenyl-5-methyl-3-pyrazolone, 


NPh< 


NH-CO 

CMelC-NMe, 


X 


formed  by  boiling  the  amino-base  with  methyl 


iodide  and  methyl  alcohol,  crystallises  in  white  leaflets,  m.  p.  216°. 

jq'jj _ CO 

ASitroso-\-p-tolyl-5-methyl-3-2)yrazolone,  C7H7*N<^^  .  ^  ,  pre¬ 


pared  by  the  action  of  sodium  nitrite  on  the  3-pyrazolone  in  glacial 
acetic  acid  solution,  forms  small,  green  crystals,  m.  p.  167°;  the 
hydrochloride ,  CnHn02N3,HCl,  crystallises  in  slender,  yellow  needles, 
m.  p.  235°. 

A-Nitro-l-p-tolyl-5-methyl-2>-p>yrazolone,  C11Hu0N2,N02,  crystallises 
from  alcohol  in  slender,  white  needles,  m.  p.  190°. 

A-Amino-l-'p-tolyl-5-methyl-3-pyrazolone,  CuHnON2*NH2,  m.  p.  249°, 
crystallises  from  chloroform  and  has  a  red  lustre;  the  hydrochloride, 
CuH13ONg,HCl,  forms  slightly  red  crystals,  m.  p.  291°.  Condensation 
products  of  the  amine  with  the  following  aldehydes  and  ketones  are 
described;  R  — CnHnON2. 

With  benzaldehyde,  OHPh!NR,  small,  colourless  crystals,  in.  p. 
233°;  anisaldehyde,  OMe’CgH^CHINR,  m.  p.  235°;  cinnamaldehyde, 
CHPhICH'CHINR,  yellow  prisms,  m.  p.  217°;  acetophenone, 
CPhMe(NHR)2,  small,  glistening  leaflets,  in.  p.  302°;  benzophenone, 
CPh2(NHR)2,  white  leaflets,  m.  p.  305°  (decomp.);  pyruvic  acid, 
C02H*CMe(NHR)2*  white  crystals,  decomposing  at  303°. 

A- Acetylamino-\-\>-tolyl-ib- methyl -Z -pyrazolone,  CnHuON2‘iNHAc, 

crystallises  in  slender  needles,  m.  p.  244°.  The  dibenzoyl  derivative, 
OBz’C-^H^Ng'NHBz,  forms  slender,  colourless  needles,  m.  p.  193°. 
The  dibenzenesulphonyl  derivative  forms  colourless  crystals,  m.  p.  159°. 
A-Phenylthiocarbamido-l-p-tolyl-5 -methyl-3  -pyrazolone, 
C71HnON2-NII-CS-NHPh, 
m.  p.  220°,  crystallises  from  alcohol. 

A-Diazo-l-p-tolyl-b-methyl-Z-pyrazolone  chloride,  CnH11(XN2,N2Cl,  does 
not  decompose  when  its  aqueous  solution  is  evaporated  on  the  water- 
bath  ;  it  couples  with  /?-naphthol  forming  a  dark  red,  crystalline  azo¬ 
dye,  C21H1802N4,  m.  p.  228°.  The  diazo-chloride  also  couples  with 
dimethylaniline,  salicylic  acid,  and  resorcinol,  forming  dai’k  red 
dyes. 

A-Benzeneazo-\-phenyl-  and  A-Benzeneazo-l-p-tolyl-5-methylpyrazole. — 
[With  Paul  Kotelmann.] — 4-Benzeneazo-l-phenyl-5-methylpyrazole 
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cannot  be  obtained  by  reduction  of  3-chloro-4-benzeneazo-l-phenyl-5- 
methylpyrazole,  but  is  formed  when  4-benzeneazo-l-phenyl-5-methyl-3- 
pyrazolone  is  heated  with  phosphorus  pentasulphide  at  220 — 230°; 
the  hydrochloride ,  C16H14N4,HC1,  forms  dark  red  needles,  m.  p.  138°, 
and  gradually  decomposes  at  the  laboratory  temperature. 

4c- Benzeneazo-\-\>-tolyl-5-methylpyr azole,  C'i1H11N2*N2Ph,  formed  by 
heating  4-benzeneazo-l-p-tolyl-5-methyl-3-pyrazolone  with  phosphorus 
pentasulphide  at  220 — 230°,  separates  from  light  petroleum  in 
yellowish-red  crystals,  m.  p.  102°  *  the  hydrochloride,  C^H^lST^HCl, 
forms  yellowish-red  needles,  m.  p.  156°,  and  readily  decomposes. 

4:-Alkyl-3-pyrazolone. — [With  Alexander  Drews.] — \-Phenyl-i :  5- 

_ QQ 

dimethyl-3-pyrazolone,  NPh<^^.^  ,  is  prepared  by  the  action  of 

phosphorus  trichloride  on  a  mixture  of  acetylphenylhydrazine  and 
ethyl  methylacetoacetate ;  it  forms  small,  white  needles,  m.  p.  254°. 

The  henzenesulphonyl  derivative,  NPh<^^  'CM.  ^  2  crystallises 

in  colourless  needles,  m.  p.  97°. 

N  —  CC1 

3 -Chloro-l -phenyl-4:  :  5 -dimethylpyr  azole,  NPh^^  . ,  prepared 

by  the  action  of  phosphorus  oxychloride  on  the  pyrazolone  at  210° 
under  pressure,  is  obtained  as  a  white,  crystalline  mass,  m.  p.  34°, 
b.  p.  181°/15  mm.,  is  slightly  volatile  in  a  current  of  steam,  and  when 
heated  with  methyl  iodide  in  a  sealed  tube  at  100°,  yields  3-iodo-\- 

vhenyl-4  •.  5-dimethylpyrazolium  methiodide,  NPh<T^^e^’  .which 

^•OMe—CMe 

crystallises  in  slightly  yellow  needles,  m.  p.  217°. 

^NPh-NMe 

Methyl-3-antipyrine,  CMe<T  M  _ ^>0,  prepared  by  heating  the 

pyrazolone  with  an  excess  of  methyl  iodide  in  a  sealed  tube  at  100°, 
crystallises  in  white  leaflets,  m.  p.  97°,  and  gives  a  red  coloration  with 

ferric  chloride.  The  hydriodide,  NPh<^^e^*  I forms  white 

^CMe=CMe  ’ 

needles,  m.  p.  176°,  and  on  recrystallisation  from  water  yields  the 

crystalline  salt,  ,<,Me=OMe>C-O-NM<0(OH)  "M(,  m.  p.  75°.  The 

picrate,  C12H150N2,0,C6H2(N02)3,  forms  yellow  needles,  m.  p.  103°. 
The  chloride,  C12H14N2C12,  m.  p.  94°,  is  very  hygroscopic. 

NPh'NMe 

Methyl-3 -thiopyrine,  CMe<^^_  H  _^>S,  formed  by  the  action  of 

potassium  hydrogen  sulphide  on  the  iodopyrazole  hydriodide  in  aqueous 
solution  or  from  the  antipyrine  chloride  by  Michaelis  and  Besson’s 
method  (Abstr.,  1904,  i,  780),  separates  from  water  in  white  crystals, 
m.  p.  103°,  and  gives  a  yellow  precipitate  with  sulphurous  acid  in 
concentrated  solution;  the  methiodide,  C13H1^K2SI,  forms  white 
crystals,  m.  p.  175°. 

3- Thiomethyl- 1  -phenyl -  4  :  ^-dimethylpyr  azole  ( methyl-\j/-3-thiopyrine ), 
N  —  C-SMe  ,  , 

JNPrK^.^.  ,  prepared  by  heating  the  preceding  methiodide 
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under  reduced  pressure,  crystallises  in  long,  white  needles,  m.  p.  40°, 
b.  p.  205— 208°/20  mm. 

\-Phenyl-5-methyl-b-ethyl-3-pyrazolone ,  prepared  by  the  action  of 
phosphorus  oxychloride  and  acetylphenylhydrazine  on  ethyl  ethyl- 
acetoacetate,  forms  white  needles,  m.  p.  172°.  The  following  sub¬ 
stances  derived  from  this  pyrazolone  are  described.  The  benzene- 
sulphonyl  derivative,  C12H13N2*OS02Ph,  forms  slender  needles,  m.  p. 
74°’  The  3-chloropyrazole,  C12H13'N2C1,  forms  yellow  needles,  m.  p. 
92°.  The  methiodide  of  the  3-iodopyrazole,  C13H16N2I2,  m.  p.  196°. 
NPh’NMe 

Eihyl-3-antipyrine,  CM^  Jj  _J>0,  forms  white  prisms,  m.  p.  64°; 


the  hydriodide,  C,3H1(!ON2,HI,  m.  p.  175°,  when  recrystallised  from 
water  loses  half  of  its  hydrogen  iodide  and  yields  the  salt,  C26H3302N4T, 
m.  p.  130°,  which  has  a  constitution  analogous  to  that  of  the  corre¬ 
sponding  methyl-3-antipyrine  derivative.  The  pier  ate, 
Ol3H10ON2,C6H3O(NO2)3, 

forms  large,  yellow  crystals,  m.  p.  83°.  Ethyl-3-thiopyrine, 


CMe< 


NPh-NMe 
1 1 

CEt-C — 


>s, 


crystallises  in  slender  needles,  m.  p.  120°  ;  the  methiodide , 

C18HiaNsS,MeI, 

forms  white  crystals,  m.  p.  108°.  Ethyl-\f/-3-thiopyrine  ( S-thiomethyl - 
l-phenyl-5-rnethyl-4:-ethylpyrazole),  C12H18Na'SMe,  forms  a  colourless  oil, 
b.  p.  160—165°/12  mm.  “  G.  Y. 


o-Carboxylic  Azo-compounds  and  their  Transformation  into 
3-Hyd.roxyindazyl  Derivatives.  Paul  Freundler  (Compt.  rend., 
1906,  143,  909 — 911). — The  author  has  shown  (Abstr.,  1906,  i,  544) 
that  benzene-o-azobenzoic  acid  is  converted  into  chloro-3-bydroxy-2- 
phenylindazole  by  the  action  of  phosphorus  pentachloride  or  thionyl 
chloride.  The  meta-  and  para-isomerides  under  similar  conditions 
yield  the  normal  acid  chlorides.  The  benzene-o-azochlorobenzoic  acid, 
obtained  by  oxidising  chloro-3-hydroxy-2-phenylindazole,  is  identical 
with  benzene-2-azo-5-chlorobenzoic  acid  obtained  synthetically  as 
follows.  Methyl-3-chloroacelylanthranilate,  m.  p.  127°,  obtained  by  the 
action  of  sodium  hypochlorite  on  methyl  acetylanthranilate,  yields 
5-chloro-anthranilic  acid,  m.  p.  211 — 212°, 

C02H  •  Cf)H3Cl  •  N  H2 [  Cl :  NH2 :  C02H  =  5:2:1], 
on  hydrolysis,  which  is  converted  into  ^-chloroaniline  when  heated  at 
200°;  methyl-h-chloroanthr  anil  ate,  m.  p.  69°,  b.  p.  168 — 170722  mm., 
condenses  with  nitrosobenzene  to  form  methyl  benzene-2-azo-5-chloro- 
benzoate,  and  the  corresponding  acid  is  identical  with  the  oxidation 
product  of  5-chloro-3-hydroxy-2-phenylindazole,  C7N2H3PhCl*OH. 
Benzene-2 -azo-5-chlorobenzoic  acid  yields  a  dichloro-3-hydroxy-2- 
phenylindazole,  m.  p.  186 — 187°,  by  the  action  of  phosphorus  penta¬ 
chloride  in  which  the  second  chlorine  atom  probably  occupies  position  7. 

3  -  Hydroxy- 2  -phe  nylindazole ,  07N2H4Ph*0H,  m.  p.  216 — 217°,  can  be 
prepared  from  the  acetal  derivative  of  benzene-2-azobenzoic  acid  by  the 
action  of  dilute  sulphuric  acid.  The  lactone  of  3-hydroxy-o-indazyl- 
benzoic  acid  (Abstr.,  1904,  i,  667  ;  Carre,  Abstr.,  1906,  i,  705)  can  be 
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obtained  by  reducing  o-nitrobenzyl  alcohol  in  alkaline  medium,  or  by 
the  action  of  heat  on  o-hydrazobenzoic  acid,  or  o- azobenzoic  acid ;  or  by 
the  action  of  acetic  acid  on  o-azoxybenzaldehyde  (Bamberger,  'private 
communication).  M.  A.  W. 


Condensation  of  Hydrazines  with  Acetylenic  Nitriles. 
General  Method  of  ^Synthesising  Pyrazolonimines  [5-Imino- 
pyrazolines].  Charles  Moureu  and  I.  Lazennec  ( Compt .  rend., 
1906,  143,  1239 — 1242.  Compare  Abstr.,  1906,  i,  702 — 956). — 
Phenylpropiolonitrile  condenses  readily  with  hydrazine  hydrate  in 
alcoholic  solution  to  form  5-imino-3-phenylpyrazoline, 


nh:c< 


NH-NH 

CH=CPh’ 


identical  with  the  compound  obtained  by  Seidel  (Abstr.,  1899,  i,  138) 
by  the  action  of  hydrazine  hydrate  on  cyanoacetophenone  ;  it  is  probable 
that  the  hydrazone  NH2-N:CPh-CH2-CN  or  NH2-NH-CPh*CH*CN 
is  first  formed  and  subsequently  converted  into  the  isomeride  imino- 
pyrazoline,  and  this  explanation  of  the  reaction  is  supported  by  the 
fact  that  as-diphenylhydrazine  condenses  with  phenylpropiolonitrile  to 
form  the  diphenylhydrazone  NPh^NH’CPhlCH'CN,  identical  with 
the  hydrazone  prepared  by  Seidel  ( loc .  cit .)  by  the  action  of  cyanoaceto¬ 
phenone  on  diphenylhydrazine. 

The  following  iminopyrazolines  were  prepared.  h-Imino-3-amyl- 
pyrazoline ,  m.  p.  41°,  b.  p.  205 — 208°/18  mm.  (corr.),  and  the  pier  ate, 
m.  p.  142 — 144°.  5-Imino-\-phenyl-3-amylpyrazoline,  b.  p.  231 — 233°/18 
mm.  (corr.),  D'f  P047.  b-Irnino-3-hexylpyr azoline,  m»  p.  32°,  b.  p. 
214 — 2l7°/18mm.  (corr.).  5-Imino-3-phenylpyrazoline,  m.  p.  125 — 126°; 
the  hydrochloride,  m.  p.  78 — 80° ;  the  platinichloride,  m.  p.  225° 
(decomp.);  the  picrate,  m.  p.  202 — 203°  (corr.).  5-Imino-l  :  3-di- 
phenylpyrazoline,  m.  p.  127 — 129°  (compare  Seidel,  Abstr.,  1899,  i, 
138) ;  the  hydrochloride  is  dissociated  by  excess  of  water  and  the 
platinichloride  decomposes  at  153 — 155°.  M.  A.  W. 


5-Hydroxy-l :  2  : 3-triazole.  Otto  Dimroth  and  Hans  Aickelin 
( Ber .,  1906,  39,  4390 — 4392.  Compare  Curtius  and  Thompson,  this 
vol.,  i,  95). — Methyl  \-o-p-dinitrophenyl-5-triazolone-i-carboxylate, 

y — N 

C6H3(N02)2-N<C0  (!)H#C!0  Me,  prepared  by  the  nitration  of  the 

ester  at  —  5°  with  fuming  nitric  acid,  crystallises  from  glacial  acetic 
acid  in  white  needles,  m.  p.  195°,  and  is  explosive.  When  this 
compound  is  heated  with  a  methyl  alcoholic  solution  of  ammonia  at 
100°  for  ten  hours  in  a  sealed  tube,  2  : 4-dinitroaniline  and  the 
ammonium  salt  of  methyl  5-hydroxylriazole-4:-carboxylate, 

N==N 

^  H^C(ONH4) :  C  •  C02Me’ 

are  formed.  The  barium  salt,  (C4H403N3)2Ba,5H20,  crystallises  in 
long,  colourless  needles.  The  ester  crystallises  in  colourless  aggre¬ 
gates  and  is  easily  soluble  in  water,  the  solution  giving  with  ferric 
chloride  an  intense  brownish-red  coloration,  indicating  an  enolic 
constitution.  By  hydrolysing  with  barium  hydroxide  and  acidifying, 
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a  solution  of  5-hydroxytriazole-4-carboxylic  acid  is  obtained,  and  its 
alkaline  solution  with  a  diazotoluene  salt  yields  4-toIueneazo-5-hydr- 
oxytriazole  (Curtius  and  Thompson,  ibid.).  W.  R. 

Formation  of  s-Safranines.  Philippe  Barbier  and  Paul  Sisley 
{Bull.  Soc.  chirn.,  1906,  [iii],  35, 1278 — 1282.  Compare  Abstr.,  1906, 
i,  51,  989).' — The  method  employed  is  essentially  that  used  by  Fischer 
and  Hepp  (Abstr.,  1903,  i,  134),  which  consists  in  condensing  jt>-amino- 
azo-compounds  under  the  influence  of  heat. 

When  a  mixture  of  jo-aminoazobenzene  and  its  hydrochloride  is  heated 
in  phenol  at  140 — 150°,  s -anilinophenosafrcinine  is  produced  ;  it  is 
a  black,  microcrystalline  powder  with  a  bronze  sheen.  It  cannot  be 
obtained  by  condensing  aniline  with  s-phenosafranine.  It  dyes 
mordanted  cotton  and  silk  in  bluish-violet  shades.  The  mechanism  of 
the  reaction  is  represented  as  follows:  Ph*N9*C6H4*NH2 + 
NH:CeH3(NHPh):NH  Ph-N2-C6H4*N:C6H3(NHPh):NH  + 

UH3  ->  Ph-N2-C6HS<^>C0H,:NH  +  H2  -> 

NHs-C,H,<^>C,H4(NHPh):NH. 

This  reaction  is  possible  because  in  p-aminoazobenzene  there  is, 
relatively  to  the  amino-group,  an  ort/m-position  free,  which  permits 
the  introduction  of  the  aniline  residue.  This  is  not  the  case  when 
y/  aminoazotoluene  is  used  as  a  starting  point,  and  consequently  when 
this  substance  is  condensed  in  the  manner  just  described  the  product 
obtained  is  s -toluscif ranine,  which  after  purification  forms  reddish- 
brown  crystals  with  a  metallic  sheen.  Along  with  the  tolusafranine 
there  is  produced  a  violet  colouring  matter,  which  after  prolonged 
heating  is  converted  into  a  red  dye  and  a  reddish-yellow  substance 
which  appears  to  be  o-azotoluene. 

p  Amine  azobenzene  condenses  with  benzeneazo-a-naphthylamine,  in 
the  manner  described,  to  form  naphthaphenosaf ranine,  which  can  be 
purified  by  recrystallisation  from  warm  water.  Its  hydrochloride 
forms  slender,  brown  needles  with  a  bronze  sheen.  It  dyes  mordanted 
silk  and  cotton  a  fine  red  with  shades  more  bluish  than  those  given  by 
the  pheno-  and  tolu-safranines.  T.  A.  H. 


Formation  of  as-Safranines.  Philippe  Barbier  and  Paul  Sisley 
{Bull.  Soc.  chirn.,  1906,  [iii],  35,  1282 — 1285.  Compare  Abstr.,  1906, 
i,  51,  989,  and  preceding  abstract). — When  a  mixture  of  yudiamino- 
azobenzene  hydrochloride  and  aniline  hydrochloride  in  alcohol  is 
heated  in  an  autoclave  at  160 — 170°,  two  products  are  formed,  the  one 
having  the  reactions  and  properties  of  as-phenosafranine  and  the 
other,  which  is  a  dark,  microcrystalline  powder  with  a  metallic  sheen, 
is  SLS-anilinophenosaf ranine,  C24H19N5.  It  gives  fine,  bluish-violet 
shades  on  silk  and  cotton  mordanted  with  tannin  and  tartar  emetic. 
The  mechanism  of  the  reaction  which  gives  rise  to  as-anilinopheno- 
safranine  is  supposed  to  be  the  following:  2C6H5*NH2  + 

nh:c6h3(-nh-c0h4-nh2):nh  '  " 


Kz=mC6H2(NHPh):NH 

c<h4-n-o,h4-nhi 


+  NJJj  +  2H2. 
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p -Diaminoazotoluene,  obtained  by  careful  reduction  of  p-nitro-o- 
toluidine,  when  condensed  with  o-toluidine,  as  just  described,  furnishes 
as -tolusafranine,  C21H20is4,  which  is  crystalline,  has  a  metallic  sheen, 
and  gives  superb  rose-red  shades  on  silk  or  cotton,  the  tones  being 
always  more  bluish  than  those  of  the  corresponding  phenosafranine. 
The  platinichloride  is  a  crystalline  powder  with  a  metallic  lustre. 

T.  A.  H. 

Action  of  Alkali  Hydroxides  on  s-Tribromodiazobenzene. 
Eugen  Bamberger  and  E.  Kraus  ( Ber .,  1906,  39,  4248 — 4252.  Com¬ 
pare  Orton,  Trans.,  1903,  83,  796;  1905,87,  99;  Hantzsch,  Abstr., 
1903,  i,  665). — 3  :  5- Dibromo-2-aminophenol ,  OH‘C6H2BiyNH2,  is  pre¬ 
pared  by  the  action  of  aqueous  sodium  hydroxide  on  diazotised 
2:4:  6-tribromoaniline  and  reduction  of  the  resulting  quinonediazide 
with  stannous  chloride  and  glacial  acetic  acid  in  hydrochloric  acid 
solution,  or  by  hydrolysis  of  dibromo-o-phenetidine  by  means  of 
aluminium  chloride ;  it  crystallises  in  long,  glistening,  colourless, 
broad  needles,  m.  p.  145°,  is  readily  soluble  in  aqueous  alkali  hydr¬ 
oxides,  and  forms  a  hydrochloride  which  crystallises  in  glistening 
needles,  is  sparingly  soluble  in  water  or  dilute  hydrochloric  acid,  and 
is  decomposed  by  much  boiling  water.  The  base  gives  with  alcoholic 
ferric  chloride  a  violet  coloration  rapidly  becoming  brown,  and  deposits 
a  flocculent  precipitate  ;  with  calcium  hypochlorite  it  gives  a  brownish- 
red  coloration,  becoming  reddish-brown,  or,  in  dilute  acetic  acid  solu¬ 
tion,  a  violet  coloration  becoming  brown,  and  forms  a  dark  brown, 
flocculent  precipitate. 

3  : 5-Dibromo-o-quinonediazide,  prepared  by  the  action  of  nitrous 
acid  on  the  dibromoaminophenol,  crystallises  from  ether  in  glistening, 
orange-yellow  prisms,  or  from  light  petroleum  in  compact,  yellow 
needles,  m.  p.  130°  (decomp.),  and  can  be  recrystallised  from  wTater,  but 
decomposes  on  prolonged  boiling ;  it  couples  with  the  naphthols  or 
resorcinol  in  alkaline,  or  with  a-naphthylamine  in  acetic  acid  solution. 
When  boiled  with  hydrobromic  acid  and  copper  powder,  the  quinone¬ 
diazide  yields  2  :  3  : 5-tribromophenol,  Cg^ByOH,  which  crystallises 
from  light  petroleum  in  glistening  needles,  m.  p.  91 -5 — 92  5°,  is 
readily  volatile  in  a  current  of  steam,  gives  a  brownish-violet  colora¬ 
tion  with  alcoholic  ferric  chloride,  and  forms  a  voluminous,  crystalline 
precipitate  (2:3:4:  5-tetrabromophenol  1)  with  bromine  water. 

G.  Y. 

3  :  6-Dihydroxyquinonebisdiazoanhydride.  Franz  IIenle 
(Annalen,  1906,  350,  344 — 367). — The  substance  obtained  by  Nietzki 
and  Benckiser  (Abstr.,  1885,  779,  1127)  as  a  residue  on  dissolving 
crude  triquinoyl  in  sulphurous  acid,  and  considered  by  these  authors  to 
be  di-iminodiquinoyl,  is  now  shown  to  be  3  :  6-dihydroxyquinonebis- 
O’OCO-C-K 

diazoanhydride,  n  U  This,  like  the  diazo-anhydride 

JN  •0,(J0’U,U 

of  tetronic  acid,  as  a  colourless  sywdiazoanhydride  resembles  ethyl 
diazoacetoacetate  anhydride  (Wolff,  Abstr.,  1903,  i,  203),  whilst  on 
the  other  hand  it  forms  a  sulphonate  as  does  the  yellow  o-diazo- 
phenol. 
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3  : 6-Dihydroxyquinonebisdiazoanhydride  is  obtained  also  as  an  in¬ 
soluble  residue  when  crude  triquinoyl  is  extracted  with  aqueous  sodium 
chloride,  or  in  a  70 — 80%  yield  by  the  action  of  sodium  nitrite  on 
diaminotetrahydroxybenzene  hydrochloride  in  80%  sulphuric  acid 
solution;  it  crystallises  slowly  from  nitric  acid,  D  1*4,  in  long,  white 
prisms,  detonates  at  128°,  becomes  yellow  on  exposure  to  light,  is 
decomposed  by  prolonged  boiling  with  water,  forming  a  cherry-red 
solution,  and  yields  diaminotetrahydroxybenzene  hydrochloride  when 
reduced  with  stannous  chloride  and  fuming  hydrochloric  acid.  In 
sodium  carbonate  solution  the  bisdiazoanhydride  couples  with  R-salt, 
/8-naphthol,  or  resorcinol,  but  not  with  phenol,  giving  an  intense 
violet-red  coloration,  which  becomes  blue  and  fluorescent  on  addition 
of  dilute  sodium  hydroxide,  red  on  addition  of  acetic  acid,  and  is 
destroyed  by  hot  sulphuric  acid. 

Tetrasodium  3  :  Q-dihydroxyquinonebisdiazosulp7ionate, 
C602(0Na)2(N2- SOaNa)s, 3H20, 

formed  with  development  of  heat  by  the  successive  action  of  sodium 
hydrogen  sulphite  and  sodium  hydroxide  on  the  bisdiazoanhydride, 
crystallises  in  orange-yellow  leaflets,  loses  3H20  slowly  in  a  vacuum 
over  sulphuric  acid,  is  very  hygroscopic  when  anhydrous,  and  is 
decomposed,  evolving  gas  when  heated  with  water  or  dilute  acids. 

With  an  excess  of  aniline,  the  bisdiazoanhydride  forms  an  additive 
compound,  probably  C602(0H)2(N2*NHPh)2,  which  is  obtained  as  a 
dark  red,  crystalline  powder,  and  decomposes  into  its  generators 
slowly  over  sulphuric  acid  in  a  vacuum,  more  quickly  when  treated 
with  organic  solvents  or  acids.  A  similar  compound  is  obtained  on 
adding  the  bisdiazoanhydride  to  fused  a-naphthylamine. 

The  action  of  concentrated  aqueous  ammonia  on  the  bisdiazo¬ 
anhydride  leads  to  the  formation  of  3 : 6 -dioxyquinonebistviazen. 


N 


ONIL 


(1),  which  crystallises  in  colourless  prisms, 


m.  p.  167°,  decomposes  above  its  melting  point,  and  detonates  when 
quickly  heated.  It  is  decomposed  by  aqueous  sodium  hydroxide,  and 
when  treated  with  concentrated  aqueous  or  methyl-alcoholic  hydro¬ 
chloric  acid  or  with  hydrogen  chloride  in  ethereal  solution,  evolves  4N 
and  yields  a  substance ,  C6H804N2C12,2H20. 
b-Nitro-3  :  3-dihyroxyquinonediazoanhydride , 

0H-C,02(NO2)<^>N,4H20  or  0H-C603(N02)<h,4H20, 


'N 


prepared  by  the  action  of  nitrosulphuric  acid  on  5-nitro-2-amino- 
tetrahydroxybenzene  hydrochloride  in  cooled  80%  sulphuric  acid  solu¬ 
tion,  crystallises  in  lemon-yellow  leaflets  or  long,  thin  needles,  m.  p. 
70°,  decomposes  above  100°  or  when  heated  with  a  solvent,  and 
detonates  when  heated  rapidly ;  it  is  decomposed  by  concentrated 
aqueous  ammonia  or  alkali  hydroxides,  but  with  dilute  sodium 
carbonate  and  dilute  ammonia  forms  highly  explosive,  yellow  salts. 

When  treated  with  ethereal  ammonia,  4  :  6-dibromo-2-diazophenol  is 
partially  decomposed  evolving  gas,  whilst  4  :  6-dinitro-2-diazophenol 
forms  a  voluminous,  red  product  which  decomposes  slowly  in  contact 
with  ethereal  ammonia,  rapidly  when  exposed  to  air. 
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CC1— C*  OH 

CMorotrikelocydopentane,  CO<^nTT  ,H20, 


"CH2*CO 


is  formed  when 


3 :  6-dihydroxyquinonebisdiazoanhydride  is  boiled  with  20%  hydrochloric 
acid;  it  crystallises  from  moist  chloroform  in  nodular  aggregates  of 
colourless  needles,  m.  p.  72 — 74°,  loses  H20  over  sulphuric  acid  in  a 
vacuum  or  when  boiled  with  chloroform  and  calcium  chloride,  forming 
a  white,  hygroscopic,  crystalline  powder,  m.  p.  119°.  It  is  a  strong 
monobasic  acid,  is  decomposed  by  concentrated  alkali  hydroxides, 
reduces  ammoniacal  silver  solutions,  and  behaves  towards  bromine  and 
potassium  permanganate  as  an  unsaturated  substance,  The  sodium, 
C5H203ClNa,|H20,  and  ammonium,  C5H203C1*NH4,  salts  are  described. 
The  acetate,  (%H504C1,  forms  colourless  crystals,  m.  p.  57°  ;  the  semi- 
carbazone,  C6Hfi03N3Cl,  is  obtained  as  an  infusible,  white,  crystalline 
precipitate.  When  heated  with  bromine  water,  chlorotriketocycfo- 
pentaneis  converted  into  chloropentabromoacetone,  m.  p.  99°  (m.  p.  92°, 
Hantzsch,  Abstr.,  1889,  854).  G.  Y. 


Hexanitroazobenzene.  Eugene  Gkandmougin  and  H.  Leemann 
( Ber .,  1906,  39,  4384 — 4385). — Ilexanitrohydrazobenzene,  prepared 
either  by  heating  picrylhydrazine  and  picryl  chloride  for  four  hours  at 
120°  or  by  heating  an  alcoholic  solution  of  picryl  chloride  (2  mols.), 
hydrazine  hydrate  (1  mol.),  and  potassium  hydroxide  (3  mols.),  forms 
bright  yellow  needles,  m.  p.  201°.  The  monopotassium  salt  dissolves 
in  acetone  to  a  deep  red  solution  whilst  the  solution  of  the  dipotassium 
salt  is  blue.  Hexanitroazobenzene,  prepared  by  the  oxidation  of  the 
above  compound  with  nitric  acid,  D  1*3,  crystallises  from  glacial  acetic 
acid  in  red  prisms,  m.  p.  215°.  W.  R. 

Anthranil.  X.  A  New  Reduction  Product  of  o-Nitrobenz- 
aldehyde.  Eugen  Bamberger  (Ber.,  1906,  39,  4252 — 4276.  Compare 
Bamberger  and  Eiger,  Abstr.,  1904,  i,  93;  Heller,  Abstr.,  1906,  i,  585). — 
In  the  reduction  of  o-nitrobenzaldehyde  a  new  intermediate  product  has 
been  found  to  be  formed  between  o-hydroxylaminobenzaldehyde  and 
anthranil. — [With  E.  W.  Remmert.] — If  o-nitrobenzaldehyde  is  shaken 
with  ether  and  aqueous  ammonium  chloride  in  a  freezing  mixture, 
while  zinc  dust  is  added  gradually,  there  is  formed  a  product, 

c14h12o5n2, 

which  for  the  present  is  termed  agnotobenzaldehyde.  It  may  have  the 
constitution  N02*C6H4*CH(0H)*N(0H)*C6H4*C0H  or 
0[N(0H)*C6H4*C0H]2 ; 

of  these  the  latter  is  preferred.  It  crystallises  in  glistening,  white 
needles,  m.  p.  94°  if  heated  slowly  from  65°,  or  98-5 — 99°  if  heated 
rapidly  from  85°,  and  decomposes  slowly  at  the  ordinary  temperature, 
more  quickly  when  treated  with  cold,  dilute  sulphuric  acid  or  when 
boiled  with  water.  It  gives  with  alcoholic  copper  acetate  a  deep  brown 
coloration  rapidly  becoming  a  dirty  green,  cuprous  oxide  being  precipi¬ 
tated,  reduces  Fehling’s  solution,  and  when  treated  with  17%  aqueous 
sodium  hydroxide  and  ice  becomes  orange-red  changing  to  yellow,  and 
forms  o-azoxybenzaldehyde,  o-azobenzoic  acid,  o-nitrobenzaldehyde, 
o-nitrobenzyl  alcohol,  o-nitrobenzoic  acid,tracesof  o-aminobenzaldehyde, 
and  2-carboxybenzeneazoxy-2' -benzyl  alcohol. 
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Agnotobenzaldehyde  does  not  form  an  W-aldoxime  ether,  whereas 
o-nitrobenzaldehyde  condenses  with  phenylhydroxylamine,  forming  the 

OH 

N-aldoxime  ether,  N02 •  C 6H4<CLq_J>N Pli ,  which  crystallises  in  slender, 


yellow  needles,  m.  p.  93*5°. 

When  reduced  with  aluminium  amalgam  and  water  in  presence  of 
ether,  agnotobenzaldehyde  yields  anthranil  and  o-aminobenzyl  alcohol ; 
with  phenylhydrazine  in  cooled  pyridine  solution  it  forms  o-nitrobenz- 
aldehydephenylhydrazone,  m.  p.  1 56*5 — 157°,  together  with  the  pro¬ 
duct  C13H13ON3,  obtained  by  Buhlmann  and  Einhorn  by  the  action  of 
phenylhydrazine  on  anthranil  (Abstr,,  1901,  i,  94). 

o-Azoxybenzaldehyde,  ON2(C6H4*COH)2  (compare  Bamberger  and 
Demuth,  Abstr.,  1902,  i,  95),  crystallises  from  alcohol  in  golden- 
yellow  needles,  m.  p.  118*5 — 119°  when  rapidly  heated  from  110°, 
intumesces  at  130—140°,  and  yields  a  sublimate  of  slender  needles ;  it 
reduces  silver  nitrate  only  slowly  in  ammoniacal  solution,  but  rapidly 
in  presence  of  sodium  hy7droxide.  The  diphenylhydrazone, 
ON2(C6H4-CH:N2HPh)2, 

crystallises  in  light  orange  needles,  m.  p.  185*5 — 186°  (decomp.). 

The  action  of  direct  sunlight  on  o-azoxybenzaldehyde  in  acetone  solu¬ 
tion  leads  to  the  formation  of  the  lactone  of  o-indazolylbenzoic  acid, 

°\ 

bCO,  which  crystallises  in  lemon-yellow  needles  with 
N _ ,N-C6H/ 

bronze  lustre,  m.  p.  295°.  The  lactone  is  formed  also  together  with 
o-azobenzoic  acid  (Maier,  Abstr.,  1902,  i,  192)  by  oxidation  of  o-azo- 
benzaldehyde  with  chromium  trioxide  in  glacial  acetic  acid  solution. 

2 '-Benzyl  alcohol-azoxipl-henzoic  acid , 

0n-CH2-C6H4-N20-C(!H4-C02H, 

crystallises  from  water  or  alcohol  in  strongly  refracting,  small,  hard, 
almost  colourless  prisms,  m.  p.  160 — 161°,  forms  a  lemon-yellow  solu¬ 
tion  in  water  or  alcohol  and  has  an  acid  reaction.  The  silver, 


c6h4-c 


C14Hn04N2Ag, 

copper,  (C14Hu04N2)2Cu,  and  lead,  (C14Hn04N2)2Pb,  salts  are 
described. 

2' -Benzaldehydeazoxy-2-benzoic  acid,  C02H,C6H4,N20*C6H4,C0H,  pre¬ 
pared  by  oxidation  of  the  alcohol  with  potassium  dichromate  in  dilute 
sulphuric  acid  solution,  crystallises  in  golden-yellow  needles,  m.  p. 
179 — 180°  (decomp.),  and  reduces  silver  nitrate  and  Fehling’s  solutions 
on  prolonged  boiling  in  presence  of  sodium  hydroxide.  The  phenyl- 
hydrazone,  OO2H*C0H4*N2O*Cf)H4,CHIN2HPh,  crystallises  in  orange- 
red  leaflets  with  bronze  lustre,  m.  p.  156°  ;  the  sodium  salt  forms 
golden-yellow  leaflets. 

On  prolonged  boiling  with  potassium  dichromate  in  dilute  sulphuric 
acid  solution,  2'-benzyl  alcohol-azoxy-2- benzoic  acid  or  its  aldehyde 
yields  o- azoxybenzoic  acid.  G.  Y. 


Oxidation  of  Aminoindazoles  and  a  Remarkable  Method  of 
Formation  of  Dichloroindazole.  Eugen  Bamberger  and  S.  Wildi 
(Ber.,  1906,39,  4276 — 4285), — Whilst  indazoles  containing  an  amino- 
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group  in  the  pyrazole  nucleus  are  converted  by  various  oxidising 
agents  in  acid  solution  into  4-hydroxy-/?-phenotriazine  (Bamberger 
and  v.  Goldberger,  Abstr.,  1899,  i,  170 ;  Bamberger,  ibid.,  543), 
3-aminoindazole  is  oxidised  by  potassium  ferricyanide  or  atmospheric 
oxygen  in  alkaline  solution,  yielding  3  :  3'-azoindazole, 


C,H.  .ChEL 


■NH 


NH 


ammonia,  and  a  small  amount  of  a  brown  acid. 

3  :  3' -Azoindazole,  C14H10N6,C2H6O,  crystallises  from  alcohol  in  dark 
red,  glistening  needles  with  intense  green  lustre,  m.  p.  229,5°  (corr.), 
and  gives  a  light  blood-red  coloration  with  concentrated  sulphuric  acid. 
It  dissolves  in  aqueous  alkali  hydroxides,  forming  a  bluish-red  solution, 
dyes  silk  and  wool  in  an  acid  bath  a  rose  colour,  and  is  readily  reduced 
by  zinc  dust,  forming  3-aminoindazole.  The  nitrate ,  C14H10N6,2HNO3, 
forms  slender,  red  needles  with  green  lustre.  The  diacetyl  derivative, 
N2(C7H4N2Ac)2,  crystallises  in  slender,  orange  needles,  m.  p.  210° 
(corr.),  gives  with  concentrated  sulphuric  acid  a  dark  blue  coloration 
becoming  red  on  addition  of  water,  and  is  readily  hydrolysed  by  dilute 
alkali  hydroxides.  The  dibenzoyl  derivative,  C28Hlg02N6,  crystallises 
in  glistening  needles,  in.  p.  195 — 196°  (corr.). 

Azoindazole  reacts  with  aniline  at  the  laboratory  temperature,  form¬ 
ing  3-aminoindazole,  3-benzeneazoindazole,  and  a  substance  ( azoindazole 
hydrate  X),  C14H12ON6,  which  crystallises  in  glistening,  bronze  needles, 
m.  p.  338-5°. 

3-Benzeneazoindazole,  m.  p.  190  5 — 192  5°  (corr.),  is  identical  with 
the  dye  obtained  by  Bamberger  ( loc .  cit.)  by  the  action  of  diazo¬ 
benzene  chloride  on  indazole. 

3-Amino-5  :  7-dimethyl-  and  3-amino-5-methyl-indazole  are  oxidised 
by  atmospheric  oxygen  in  aqueous  alkaline  solution  in  the  same  manner 
as  is  3-aminoindazole.  Along  with  the  corresponding  dye,  3  : 3 '-azo- 
5  :  5 ' -dimethylindazole  forms  an  acid  which  crystallises  in  glistening, 
colourless  needles,  m.  p.  about  160°.  The  red  coloration,  formed  on 
shaking  these  substances  with  air  in  alkaline  solution,  constitutes  an 
extremely  delicate  reaction  for  3-aminoindazoles. 

CH 

Dichloroindazole,  CcH2C12<^ _ )>NH,  is  formed  together  with 

indazole,  a  substance  which  is  soluble  in  cold  dilute  sodium  hydroxide, 
and  a  sparingly  soluble,  indifferent  substance  (trichloroindazole  1)  by 
the  action  of  alkali  hydroxides  on  an  o-diazotoluene  salt.  It  crystal¬ 
lises  in  matted,  white  needles,  m.  p.  242 — 242-5°,  sublimes  in  woolly 
needles,  is  only  slightly  volatile  in  a  current  of  steam,  has  feeble  basic 
properties,  and  is  soluble  in  boiling  dilute  sodium  hydroxide  (compare 
Abstr.,  1899,  i,  720).  G.  Y. 


Diazo-compounds  from  js-Phenyle  nediamine  with  Hetero¬ 
cyclic  Side-chains.  Carl  Bulow  and  Fritz  Busse  ( Ber .,  1906,  39, 
3861 — 3868.  Compare  Abstr.,  1906,  i,  717). — Ethyl  -p-acetylamino - 
benzeneazobenzoylacetate ,  NHAc,C6H4,N2*CH(COPh),COoEt,  obtained 
by  condensing  a  diazo-salt  of  acetyl-/>-phenylenediamine  with  an 
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alcoholic  solution  of  ethyl  benzoylacetate,  crystallises  from  alcohol  in 
yellow  needles,  m.  p.  95 ‘6°.  The  ester  reacts  with  an  aqueous 
alcoholic  ammonia  solution,  yielding  the  amide, 

NHAc-06H4-N2*CH(C0Ph)-C0-NH2, 
in  the  form  of  pale  yellow  needles,  m.  p.  252°. 

Phenylhydrazine  reacts  with  an  acetic  acid  solution  of  the  ester, 
yielding  4-p- acetylaminobetizeneazo-l  :  3 -diphenyl-5 -pyrazolone, 


N - nPh 

Apt.c(OH)>c-^;cA;NHAc’ 

which  crystallises  from  dilute  acetic  acid  in  red  needles,  readily 
soluble  in  most  organic  solvents  and  in  dilute  alkalis,  but  insoluble  in 
ether,  light  petroleum,  or  water.  4-p- /I  minobenzeneazo - 1  :  5 -diphenyl - 
5 -pyrazolone,  021Hl5.ON5,  obtained  by  hydrolysing  the  acetyl  derivative 
with  sodium  hydroxide  solution,  crystallises  from  alcohol  in  reddish- 
brown  needles,  m.  p.  208 — 209°.  The  diazo-chloride  derived  from  this 
amine  reacts  with  an  alcoholic  solution  of  ethyl  acetoacetate  in  the 
presence  of  sodium  acetate,  yiolding  ethyl  1  :  3 -diphenyl-5 -pyrazolone- 
k-azobenzene-p-azoacetoacetate, 


i!rph-c(OH)>cl'N2'c<>H‘‘N2'OHAc'c02Et’ 
which  crystallises  from  alcohol  in  pale  red  needles,  m.  p.  195 — 196° 
(decomp.). 

1  :  3- Biphenyl-5  -  pyrazolone- k-azobenzene-p- 4' -azo-V -phenyl-3' -methyl- 

K>  7  N=™CPh.  CMe— N 

5  -pyrazolone,  ^ph.c(OH)>O'N2-C0H4-N2-C<c(OH).;ifph,  obtained 

by  the  action  of  phenylhydrazine  on  the  preceding  compound,  may  be 
recrystallised  from  hot  benzene  or  by  solution  in  hot  nitrobenzene  and 
precipitation  with  acetic  acid.  It  forms  reddish-brown  plates  with  a 
green,  metallic  lustre,  m.  p.  about  270°  (decomp.). 

The  constitution  of  the  last-mentioned  compound  has  been  estab¬ 
lished  by  its  formation  by  the  following  stages  :  l-phenyl-3-methyl-5- 
pyrazolone-4-azobenzenediazo-chloride  — >-  ethyl  l-phenyl-3-methyl-5~ 
pyrazolone-k-azobenzene-p-M-azobenzoylacetaie,  C2-H2404NG,  m.  p.  203° 
— T-phenyl-3'-methy  1-5 '-pyrazolone -4- azobenzene -p- 4' -azo- 1  :  3-di- 
phenyl-5-pyrazolone.  J.  J.  S. 


Reduction  of  Nitroazo-compounds  with  Sodium  Hypo¬ 
sulphite.  Eugene  Grandmougin  ( Ber .,  1906,  39,  3929 — 3932, 
Compare  Abstr.,  1906,  i,  716,  967). — The  reduction  of  nitroazo-com¬ 
pounds  with  sodium  hyposulphite  does  not  always  proceed  normally ; 
o-nitroazo-compounds  in  particular  are  only  partially  reduced,  whilst 
azoimino-oxides  are  also  formed. 

Benzeneazosalicylic  acid  undergoes  normal  reduction  with  formation 
of  aniline  and  5-aminosalicylie  acid. 

jn-Nitrobenzeneazosalicylic  acid  is  reduced  to  aminosalicylic  acid  and 
m-phenylenediamine,  whilst  p-nitrobenzeneazosalieylic  acid  yields 
aminosalicylic  acid  and  p-phenylenediamine. 

e-Nitrobenzeneazophenol,  on  reduction  with  sodium  hyposulphite, 


N — ^ 

forms  p -hydroxyphenylazoiminobenzene  oxide ,  C0II4<^  '  •  CG  H4  •  OH, 
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which  crystallises  in  colourless  needles,  m.  p.  232 — 233° ;  its  acetyl 
derivative  separates  from  dilute  alcohol  in  needles,  m.  p.  176°.  When 
jp-hydroxyphenylazoiminobenzene  oxide  is  reduced  by  stannous  chloride, 

N 

it  forms  ^j-hydroxyphenylbenzotriazole,  CgH^^^N’CgH^OH,  which 
separates  from  alcohol  in  colourless  needles,  m.  p.  219°.  A.  McK. 

Digestion  of  Egg  and  Serum  Proteids  by  Papain.  D.  Jonescu 
( Biochem .  Zeit,,  1906,  2,  177 — 187). — Digestion  of  the  proteids  named 
with  papain  stops  short  at  peptone ;  amino-acids  are  not  found. 
Coagulated  egg-white  and  fibrin  are  not  digested  at  all.  The  influence 
of  temperature  is  discussed ;  reversibility  of  action  was  not  discovered, 
and  the  questions  of  pro-ferment  and  activation  suggested. 

W.  D.  H. 

Albumin  Extracted  from  Pishes’  Eggs,  and  a  comparison  of 
it  with  the  Vitellin  of  Hens’  Eggs.  Louis  Huoounenq  ( Conipt . 
rend.,  1906,  143,  693 — 694.  Compare  Abstr.,  1906,  i,  324). — The 
albumin  extracted  from  the  eggs  of  Clupeci  harengus  and  called 
clupeovin  by  the  author,  yields  on  hydrolysis  arginine,  histidine,  lysine, 
tyrosine,  leucine,  aminovaleric  acid,  alanine,  serine,  phenylalanine,  and 
aspartic  acid  ;  it  follows  therefore  that  the  vitellin  obtained  from  the 
egg-albumin  of  birds  or  fishes  is  formed  of  the  same  compounds 
associated  in  comparable  if  not  almost  identical  proportions  (Abstr., 
1906,  i,  85,  776).  M.  A.  W. 

Occurrence  of  isoLeucine  in  Casein.  R.  Weitzenbook 
( Monatsh .,  1906,  27,  831 — 837). — The  first  phosphotungstate  pre¬ 
cipitate,  obtained  from  a  large  amount  (3  kilos)  of  casein,  contains 
leucine,  isoleucine  (Ehrlich,  Abstr.,  1904,  i,  56),  and  small  amounts  of 
arginine,  histidine,  lysine,  and  probably  aminovaleric  acid  and 
phenylalanine. 

If  the  phosphotungstate  precipitate  is  distilled  with  aqueous 
potassium  hydroxide,  and  the  distillate  evaporated  with  hydrochloric 
acid  and  redistilled  with  aqueous  baryta,  leucine  and  isoleucine  are 
present  in  the  final  distillate  and  can  be  separated  by  Ehrlich’s 
method.  G-,  Y. 

The  Homogeneous  Nature  of  Heematin  and  Attempts  to 
Remove  Iron  from  Blood- colouring  Matter.  Richakd  yon 
Zeynek  {Zeit.  physiol.  Chem.,  1906,  49,  472 — 481.  Compare  Abstr., 
1900,  i,  711). — Haemin  obtained  by  the  pepsin-hydrochloric  acid  method 
closely  resembles  heemin  obtained  by  other  methods.  It  may  be  crys¬ 
tallised  from  acetic  acid  and  the  analytical  data  agree  fairly  well  with 
the  formula  C34H3304N4ClEe. 

When  the  blood-colouring  matter  is  left  in  contact  with  pepsin- 
hydrochloric  acid  for  some  months,  the  yield  of  crystallised  htemin  is 
small,  and  considerable  amounts  of  residues  are  left  in  the  pyridine- 
chloroform  solutions,  but  the  percentage  of  iron  is  not  reduced. 
H semin  prepared  by  the  pepsin-hydrochloric  acid  method  is  more 
readily  decomposed  by  dilute  acid  or  by  water  at  180°  than  is  ordinary 
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hsemin.  It  is  also  more  readily  decomposed  when  a  feeble  electric 
current  is  passed  through  its  alkaline  solution. 

When  a  suspension  of  hsemin  in  sulphurous  acid  solution  is  exposed 
to  light,  the  aqueous  liquid  becomes  purple-red  in  colour  and  shows  the 
characteristic  bands  of  hmmatoporphyrin.  The  iron  has  been  removed 
from  the  hsemin  and  is  contained  in  the  solution  in  the  ionic  state. 

J.  J.  S. 

Nucleic  Acids.  XI.  Ph<ebus  A.  Levene  and  John  A.  Mandel 
(Zeit.  physiol.  Chem.,  1906,  49,  262—265.  Compare  Abstr.,  1906,  i, 
468). — The  nuclein  substance  obtained  from  the  egg  of  the  shell-fish, 
Gadas  ceglejinus,  appears  to  be  a  mixture  of  ichthulic  and  nucleic 
acids.  It  yields  on  hydrolysis  the  purine  base3,  guanine  and  adenine, 
the  pyrimidine  bases,  cytosine  and  uracil.  It  gives  a  positive  orcinol 
reaction,  but  the  yield  of  luevulic  acid  is  very  small. 

W.  D.  H. 

Composition  of  Nucleic  Acids  of  Thymus  and  Herring-roe. 

Hermann  Steudel  ( Zeit .  physiol.  Chem.,  1906,  49,  406 — 409.  Com¬ 
pare  Abstr.,  1906,  i,  125). — The  four  nitrogenous  components  of  these 
nucleic  acids  seem  to  be  present  in  molecular  proportion.  They  are 
guanine,  adenine,  cytosine,  and  thymine.  W.  D.  H. 

Cleavage  of  Gelatin.  Phcebus  A.  Levene  and  Wallace  A. 
Beatty  {Zeit.  physiol.  Chem.,  1906, 49,  247 — 251,  252 — 261.  Compare 
Abstr.,  1904,  i,  357  ;  1906,  i,  469). — The  following  are  the  percentage 
amounts  of  cleavage  products  obtained  from  gelatin  :  glycine,  19-25  ; 
alanine,  3-00  ;  leucine,  6‘75 ;  a-proline,  6-25;  oxyproline,  6’4  ; 
phenylalanine,  traces;  aspartic  acid,  absent,  and  glutamic  acid,  1’75. 

W.  D.  H. 

Cerebrone.  III.  F.  Kitagawa  and  Hans  Tiiierfelder  (Zeit. 
physiol.  Chem.,  1906,  49,  286 — 292.  Compare  Abstr.,  1906,  ii,  183). 
— A  new  method  for  the  separation  of  cerebrone  is  described.  In  a 
5°/0  solution  in  75°/0  chloroform,  [a]u°-t-7'6.  Sphingosine  was  the 
name  given  by  Thudiclium  to  a  basic  cleavage  product  of  his 
phrenosin.  In  the  present  research  a  base  with  the  formula 

c19h39o2n 

was  prepared,  but  its  relationship  to  sphingosine  is  at  present 
uncertain.  W.  D.  H. 

Diffusion  of  Enzymes  through  Cellulose  Membranes. 

Alb.  J.  J.  Yandevelde  ( Biochem .  Zeit.,  1906,  1,  408 — 412). — 
Leune’s  cellulose  membrane  and  pig’s  intestinal  membrane  were  em¬ 
ployed.  Invertase  does  not  diffuse  through  the  former,  but  easily 
diffuses  through  the  latter.  Maltase,  rennet,  and  blood-catalase  behave 
like  invertase.  Zymase  diffuses  through  neither,  but  the  isolated 
enzyme  was  not  employed,  only  yeast  cells.  \V.  D.  H. 
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A  New  Octane  [8-Methylheptane].  Latham  Clarke  ( Ber .,  1 907* 
40,  352 — 355). — This  is  the  fourth  octane  to  be  prepared ;  the  three 
at  present  known  are  ?i-octane,  di-isobutyl  (/3e-dimethylhexane),  and 
y-methylheptane.  The  synthesis  was  accomplished  by  first  preparing 
ethyl  /3-amylaceioacetate,  CET3,C0,CH(CHMePra)*C02Et,  from  /3-iodo- 
pentane  and  ethyl  sodioacetoacetate ;  the  oil,  b.  p.  226°,  has  a 
characteristic  almond-like  odour.  On  hydrolysis  with  10%  potassium 
hydroxide,  h-methyl-fi-heptanone,  CHg-fCHgJ^CHMe'CH^CO'CHg,  is 
obtained  as  an  oil,  b.  p.  156°.  The  ketone,  on  being  reduced  with 
sodium  in  the  presence  of  ether  and  water,  gives  S-methyl-fi-heptanol, 
CHMe'Pr^CHg'CHMe’OH,  an  oil,  b.  p.  168°,  and  a  pinacone,  b.  p. 
285 — 290°.  /3-Iodo-8-methylheptane  was  obtained,  but  not  isolated, 
by  the  reduction  of  the  alcohol  by  hydrogen  iodide  at  100°,  and  on 
replacing  the  iodine  by  means  of  zinc  and  hydrochloric  acid  8- methyl- 
heptane  was  obtained  as  a  colourless,  almost  odourless,  mobile  oil, 
b.  p.  118°.  W.  R. 

Preparation  of  Tetra-  and  Hexa-chloroe  thanes  from  Acetyl¬ 
ene.  Salzbergwerk  Neu-Stassfurt  (D.  Et.-P.  174068). — The  direct 
addition  of  chlorine  to  acetylene  takes  place  with  explosive  violence, 
carbon  being  eliminated  and  hydrogen  chloride  formed,  owing  to  the 
great  affinity  of  this  halogen  for  hydrogen.  The  catalytic  processes 
hitherto  in  yogue  are  not  entirely  satisfactory,  but  the  difficulties  of 
this  chlorination  are  overcome  by  passing  acetylene  into  sulphur 
chloride  in  the  presence  of  iron  powder  or  some  iron  compound. 
When  the  mixture  is  cooled,  tetrachloroethane  is  produced,  and  when 
heated  to  boiling  (138°),  hexachloroethane  is  obtained.  The  former 
product  is  isolated  by  distillation  alone  or  in  steam,  whilst  the  latter 
crystallises  from  hot  sulphur  chloride  and  is  collected,  and  either 
sublimed,  distilled,  or  recrystallised  from  alcohol. 

When  the  absorption  of  acetylene  slackens,  the  mixture  is  saturated 
with  chlorine,  and  in  this  way,  by  alternating  with  acetylene  and 
chlorine,  the  process  is  rendered  continuous.  In  the  absence  of  the 
catalyst,  the  sulphur  chloride  has  no  action  on  the  acetylene. 

G.  T.  M. 

Preparation  of  Methyl  and  Ethyl  Iodides.  Weinland  and 
K.  Schmid  (D.  R.-P.  175209). — Although  dry  potassium  chloride 
yields  methyl  chloride  on  heating  with  methyl  sulphate,  yet  potassium 
bromide  and  iodide  when  similarly  treated  do  not  undergo  a  like 
change,  methyl  bromide  is  not  the  exclusive  product,  and  methyl 
iodide  is  not  obtained  by  this  process.  It  has  now  been  found  that  by 
slowly  adding  methyl  or  ethyl  sulphate  to  a  warm  concentrated 
aqueous  solution  of  an  alkali  iodide,  the  alkyl  iodide  is  produced 
quantitatively.  G.  T.  M. 
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Application  of  the  Principle  of  Partition.  VIII.  Constitu¬ 
tion  of  the  Hexyl  Iodide  obtained  from  Mannitol.  Arthur 
Michael  and  Robert  N.  Hartman  ( Ber .,  1907,  40,  140 — 146.  Com¬ 
pare  Erlenmeyer  and  Wanklyn,  Zeitsch .  Chem.,  1863,  0,  564;  Combes 
and  Le  Bel,  Abstr.,  1893,  i,  246). — From  theoretical  considerations, 
the  conclusion  is  drawn  that  the  liexyl  iodide  from  mannitol  con¬ 
tains  a  considerable  amount  of  /?-iodohexane,  and  a  certain  amount 
of  y-iodohexane,  but  little  or  no  a-iodohexane.  The  amounts  of  the 
(3-  and  y-iodo- derivatives  actually  found  were  respectively  65 — 60% 
and  35 — 40%. 

The  hexyl  iodide  was  prepared  by  Domac’s  method  (Abstr.,  1881, 
1113),  and  purified  by  distillation  under  reduced  pressure.  It  was 
transformed  into  the  acetate  by  means  of  silver  acetate  and  glacial 
acetic  acid.  One  hundred  and  ten  grams  of  hexyl  iodide  gave  18 
grams  of  hexene  and  42  grams  of  hexyl  acetate,  b.  p.  150 — 158°. 

The  acetate  on  hydrolysis  gave  26  grams  of  hexyl  alcohol,  b.  p. 
136 — 140°,  which  when  oxidised  by  Lieben’s  method  gave  17 ‘8  grams 
of  ketone.  When  analysed  by  the  semicarbazide  method,  this  indicated 
the  presence  of  some  60%  of  /?-hexanone.  J.  J.  S. 

aa-Dichloroisopropyl  Alcohol  and  the  Preparation  of  Di- 
chloroacetaldehyde.  Alfred  Woiil  and  H.  Both  (Ber.,  1907,  40, 
212 — 218.  Compare  Jocitsch  and  Faworsky,  Abstr.,  1899,  i,  786  ; 
Fourneau  and  Tiffeneau,  Abstr.,  1905,  i,  591 ;  Horing,  Abstr.,  1905, 
i,  903;  Oddo  and  Mameli,  Abstr.,  1904,  i,  280). — The  authors  have 
attempted  to  prepare  dichloroisopropyl  alcohol  by  reduction  of  tri- 
chloroz'sopropyl  alcohol,  but  unsuccessfully,  as  the  reaction  proceeds 
beyond  the  first  stage.  Reduction  of  the  tricbloro-alcohol  by  means 
of  zinc  dust  and  glacial  acetic  acid  in  cooled  aqueous  solution  leads  to 
the  formation  of  aa-dichloropropylene,  or  by  means  of  sodium  and 
boiling  absolute  alcohol  to  the  formation  of  ethyl  a-etlioxypropionate, 
b.  p.  73°/42  mm. 

When  treated  with  zinc  ethyl  in  cooled  ethereal  solution  in  an 
atmosphere  of  carbon  dioxide,  dichloroacetone  evolves  gas  and  yields  a 
mixture  of  chlorinated  products,  b.  p.  35 — 50°  and  50 — 57°/19  mm. 
The  action  of  magnesium  tert. -butyl  bromide,  prepared  by  slowly 
adding  magnesium  to  £erL-butyl  bromide  in  ethereal  solution,  on 
dichloroacetone  leads  to  the  formation  of  isobutylene. 

Dichloroacetaldehyde  is  prepared  in  a  70  8%  yield  by  heating 
dichloroacetal  with  benzoic  anhydride  and  concentrated  sulphuric  acid 
at  170 — 180°  and  finally  at  200°.  When  treated  with  magnesium 
methyl  bromide  in  cooled  ethereal  solution  it  yields  dichloroisoprojiyl 
alcohol,  OH-CHMe*CHCl2,  b.  p.  146— 148°/765  mm.  G.  Y. 

Synthesis  of  Alcohols  by  Means  of  Organomagnesium 
Compounds.  III.  Michael  I.  Konowaloff,  K.  Miller,  and 
Timtschenko  (J.  Buss.  Phys.  Chem.  Soc.,  1906,  38,  ii,  447 — 448. 
Compare  Abstr.,  1904,  i,  496  ;  Grignard,  Abstr.,  1900,  i,  382). — 
Methylethyltert.-amylcarbinol  or  8-hydroxy-yy8-trimethylhexane, 
CMe2Et*CMeEt*OH, 

prepared  by  the  action  of  methyl  ethyl  ketone  on  magnesium  /3-bromo- 
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/3-methylbutane,  has  m.  p.  165 — 166°,  D;;1  08323,  1  ’43407,  is  only 

sparingly  soluble  in  water,  but  absorbs  it  rapidly  and  has  the  ordinary 
odour  of  a  tertiary  alcohol.  In  the  synthesis  of  alcohols  by  Grig- 
nard’s  method,  the  ketone  or  aldehyde  employed  is  often  itself  reduced 
to  the  corresponding  alcohol ;  thus  fenchone  when  treated  with 
magnesium  ethyl  iodide  yielded  chiefly  fenchyl  alcohol,  whilst  tert.- 
bromobutane  and  pentane  with  benzophenone  gave  38‘5%  of  benz- 
hydrol  or  its  ester.  Z.  K. 

Preparation  of  /3-Glycols  from  Aldols  by  the  Action  of 
Organomagnesium  Compounds.  Adolf  Franke  and  Moritz 
Kohn  ( Monatsh .,  1906,  27,  1097 — 1128.  Compare  Abstr.,  1905,  i, 
111  ;  Lieben,  Abstr.,  1896,  i,  403). — /3/3-Dimethylbutane-ay-diol, 
formed  together  with  pentylene  glycol,  which  on  oxidation  yields 
hydroxypivalic  acid,  by  the  action  of  magnesium  methyl  iodide 
(2  mols.)  on  formyKsobutaldol,  is  identical  with  Fossek’s  glycol 
(Abstr.,  1884,  37). 

/?/3-Dimethylpentane-ay-diol,  formed  by  the  action  of  magnesium 
ethyl  iodide  (2  mols.)  on  formylisobutaldol,  m.  p.  60 — 63°  (55°, 
Abstr.,  1905,  i,  111),  b.  p.  112 — 1 1 4°/ 1 1  mm.,  could  not  be  completely 
purified. 

The  glycols  described  in  this  paper  have  been  prepared  by  the 
action  of  organomagnesium  compounds  on  aldols.  Full  details  are 
given  as  to  the  methods  of  purification,  which  are  mostly  complicated 
and  tedious. 

y-Phenyl-/3/Q-dimethylpropane-ay-diol  (Swoboda  and  Fossek,  Abstr., 
1891,  31)  is  formed  together  with  diphenyl  by  the  action  of  magnesium 
phenyl  bromide  on  formylisobutaldol. 

[With  Eugen  Thiel.] — Acetaldol  is  obtained  in  a  55%  yield  by  the 
action  of  aqueous  potassium  hydrogen  carbonate  on  acetaldehyde 
below  10° ;  wit!  magnesium  methyl  iodide  it  forms  pentane-/?y-diol, 
b.  p.  201— 202°/748  mm.  (Poray-Koschitz,  Abstr.,  1904,  i,  363); 
the  diphenylcarbamate,  C19H2204N2,  forms  a  white  powder,  m.  p.  141°. 

The  action  of  magnesium  ethyl  iodide  on  acetaldol  leads  to  the 
formation  of  hexane- (38-diol,  OH’CHMe'CHg’CHEt'OH,  which  is 
obtained  as  a  viscid  oil,  b.  p.  103°/11  mm.  or  210 — 211°/750  mm. 
(corr.).  The  diphenylcarbamate,  C20H24O4K2,  m.  p.  144°;  the  diacetate, 
b.  p.  101 — 102°/13  mm.  or  211°/750  mm.  (partial  decomp.). 

The  product  of  the  action  of  magnesium  phenyl  iodide  on  acetaldol 
yields  on  distillation  diphenyl  and  a-phenylbutane-ay-diol , 
OH-CHPh-CH2'CHMe-OH, 

which  forms  a  white,  crystalline  powder,  m.  p,  about  73*5°,  b.  p. 
162 — 164°/11  mm.  ;  the  diacetate,  C14H1804,  is  a  transparent,  mobile 
liquid,  b.  p.  157°/10  mm.,  which  decomposes  partially  when  boiled 
under  atmospheric  pressure. 

[With  Karl  Zwiauer.] — Propaldol  is  obtained  from  propaldehyde 
in  a  70%  yield  by  Lieben’s  method.  It  reacts  with  magnesium  methyl 
iodide,  forming  y-methylhexane-[38-diol,  OH’CHEPCHMe’CHMe’OH, 
which  is  obtained  as  a  colourless,  viscid  oil,  b.  p.  112-579  mm. ;  the 
diacetate,  CnH20O4,  forms  a  transparent,  mobile  liquid,  b.  p. 
103-5— 105-5711  mm. 
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S-Methylheptane-ye-diol,  OHUHEt*CHMe*CHEt’OH,  formed  from 
propaldol  and  magnesium  ethyl  iodide,  is  obtained  as  a  transparent, 
odourless  liquid,  b.  p.  120 — 123°/14  mm. ;  the  diacetate,  C12H2204,  is  a 
mobile,  transparent  liquid,  b.  p.  112 — 113°/13  mm. 

a-Phenyl- fi  -  methylpentane- ay  -  diol,  OH’CHEt’CHMe'OHPh'OH, 
formed  together  with  benzene  and  diphenyl  from  magnesium  phenyl 
iodide  and  propaldol,  is  obtained  as  a  transparent,  extremely  viscid 
substance,  b.  p.  169 — 173°/14  mm.,  which  solidifies  to  a  white  mass 
when  cooled  with  solid  carbon  dioxide  and  alcohol,  and  cannot  be 
completely  purified.  The  diacetate,  C16H2204,  is  a  mobile,  transparent 
oil,  b.  p.  169‘5 — 170°/14  mm.,  which  has  a  pleasant  odour.  G.  Y. 

Aldol,  Pentaerythrose,  and  the  Action  of  Copper  Acetate 
on  the  Hexoses.  A.  F.  McLeod  (Amer.  Ghent.  J.,  1907,  37,  20 — 50). 

- — It  has  been  shown  by  Tollens  (Abstr.,  1892,  127 ;  1893,  617)  that 
considerable  quantities  of  pentaerythritol  can  be  obtained  by  the  con¬ 
densation  of  acetaldehyde  (1  mol.)  with  formaldehyde  (4  mols.).  From 
a  consideration  of  NeFs  work,  it  is  probable  that  this  change  is 
effected  by  the  following  successive  reactions,  involving  the  inter¬ 
mediate  formation  of  hydracrylaldehyde,  /3/5'-dihydroxyfsobutaldehyde, 
and  pentaerythrose : 

30H-CH:  +  H-CIT2‘CHO  — >  oh>ch2-ch2-cho  +  oh-ch:  — > 
ch(ch2-oh)2-cho+:ch-oh  C(CH2-oh)3-cho. 
C(CH2-OH)3-CHO  +  :CH-OH  +  2H20  -- >  OH-CH(OH)2  + 
C(CH2*OH)3-CH2*OH. 

The  present  investigation  has  been  carried  out  with  the  object  of 
obtaining  experimental  proof  that  the  condensation  does  take  place  in 
the  stages  indicated.  It  has  been  found  that  considerable  quantities 
of  pentaerythrose  can  be  isolated,  and  indications  have  been  obtained 
of  the  presence  of  relatively  large  amounts  of  /3/3'-dihydroxy iso- 
butaldehyde  in  the  reaction  product.  Further,  it  is  shown  that 
mixtures  of  hydracrylaldehyde  (1  mol.)  and  formaldehyde  (2  mols.)  in 
presence  of  traces  of  sodium  hydroxide  give  an  almost  quantitative 
yield  of  pentaerythrose. 

Experiments  with  acetaldehyde  have  shown  that  when  this  compound 
is  left  in  eontact  at  the  ordinary  temperature  with  solutions  of  sodium 
or  calcium  hydroxide  of  concentration  below  0T%,  little  or  no  condensa¬ 
tion  of  the  aldehyde  occurs.  The  conditions  under  which  the  best  yields 
of  aldol  and  of  erotonaldehyde  can  be  obtained  from  acetaldehyde  have 
been  carefully  studied.  Acetaldehyde  cannot  be  regenerated  from 
aldol  or  erotonaldehyde  by  treatment  with  water,  with  very  dilute 
alkalis,  or  with  acids  in  sealed  tubes  at  100°.  Under  these  conditions, 
aldol  is  readily  transformed  into  erotonaldehyde,  which,  in  turn,  is 
converted  into  insoluble,  yellow,  volatile  and  non-volatile  oils,  and 
finally  into  aldehyde-resin. 

The  behaviour  of  acraldehyde  and  of  hydracrylaldehyde  towards 
alkalis  has  been  investigated.  Nef’s  statement  (Abstr.,  1905,  i,  4) 
that  erotonaldehyde  is  formed  under  these  conditions  is  incorrect. 
The  addition  of  traces  of  any  alkali  to  a  cold  aqueous  solution  of 
acraldehyde  results  in  the  formation  of  an  insoluble,  amorphous 
polymeride,  which  decomposes  at  94 — 95°  and  is  analogous  to  that 
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obtained  by  Nef  by  the  action  of  barium  hydroxide.  These  polymerides 
are  neutral  to  sodium  carbonate,  but  dissolve  in  10%  sodium  hydroxide, 
and,  after  heating  the  solution  for  a  short  time  at  100°  and  adding  the 
calculated  quantity  of  hydrochloric  acid,  yield  a  light  brown,  amorphous, 
substance  of  high  melting  point  of  about  half  the  molecular  weight  of 
the  original  polymeride.  On  treating  hydracrylaldehyde  with  sodium 
hydroxide,  an  insoluble  polymeride  is  not  formed  in  the  cold,  but  on 
further  treatment  as  in  the  previous  case  an  insoluble  polymeride  is 
produced. 

A  quantitative  estimation  has  been  made  of  the  amounts  of  cuprous 
oxide,  carbon  dioxide,  and  of  formic,  glycollic,  and  oxalic  acids  formed 
from  100  grams  of  oi-dextrose,  eMsevulose,  or  c?-galactose  when  heated 
for  eight  hours  on  the  water-bath  with  excess  of  copper  acetate  solu¬ 
tion,  but  the  results  so  far  obtained  are  not  sufficiently  complete  to 
enable  a  theory  of  the  oxidation  of  hexoses  to  be  put  forward. 

Experiments  on  the  action  of  copper  acetate  solution  on  form¬ 
aldehyde  and  on  formic,  glycollic,  and  oxalic  acids  have  led  to  the 
following  conclusions.  The  formic  and  carbonic  acids  obtained  on 
oxidising  the  hexoses  are  not  produced  as  the  result  of  the  decomposi¬ 
tion  of  the  oxalic  acid  formed  as  an  intermediate  product ;  the 
oxalic  acid  is  not  produced  by  an  oxidation  of  glycollic  acid,  and  the 
formation  of  carbonic  acid  is  not  due  to  the  oxidation  of  formic  acid. 

E.  G. 

Synthesis  of  Natural  Erythritol.  Robert  Lespieau  ( Compt . 
rend.,  1907,  144,  144 — 146.  Compare  Abstr.,  1905,  i,  566). — The 
inactive  erythrolactone  previously  described  proves  to  be  a  racemic 
mixture,  for  on  treating  it  in  the  presence  of  water  with  an  equivalent 
quantity  of  brucine,  and  fractionally  crystallising  the  product,  a 
separation  (probably  incomplete)  into  brucine  salts  of  rotatory  power 
varying  from  —  25-3°  to  -  34°  is  effected.  The  salt  of  rotatory  power 
—  25-3°  gives  a  lactone  of  rotatory  power  -  35°. 

When  the  lactone  is  reduced  by  sodium  amalgam  (containing  2'6% 
of  sodium)  in  a  solution  kept  slightly  acid,  a  syrup  is  obtained,  which 
with  phenylhydrazine  gives,  not  erythrosazone,  but  a  hydrazide  identical 
with  that  obtained  directly  from  the  lactone.  This  syrup  on  keeping 
for  three  months  deposits  crystals  identical  with  natural  erythritol. 
The  identity  was  established  by  the  melting  point,  both  alone  and  when 
mixed  with  the  natural  substance,  by  analysis,  and  by  the  production 
of  a  dibenzoylacetal,  m.  p.  195 — 196°,  identical  with  that  described  by 
Fischer.  E.  H. 

Preparation  of  Alkyl  Ethers.  Th.  van  Hove  {Bull.  Acad.  roy. 
Belg .,  1906,  650 — 668). — By  heating  propyl  alcohol  or  isoamyl  alcohol 
with  quinoline  hydrochloride  in  closed  tubes  at  180°  during  six  days, 
the  author  has  obtained  a  mixture  of  products  containing  in  each  case 
the  corresponding  alkyl  ether,  alkyl  chloride,  and  di-  and  tri-alkyl 
quinolines.  The  yield  of  pure  propyl  ether  so  obtained  is  35%  of  the 
theoretical  and  of  the  isoamyl  ethyl,  53%.  When  these  alcohols 
are  heated  with  quinoline  alone,  under  the  above  conditions,  no  change 
occurs,  whence  it  appears  that  the  reaction,  which  takes  place  in  the 


174 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


presence  of  quinoline  hydrochloride,  is  due  to  the  hydrolysis  of  this 
saltj  the  hydrochloric  acid  liberated  forming  the  alkyl  chloride,  which 
then  reacts  in  part  with  the  alcohol  and  in  part  with  the  quinoline. 

The  alkylquinolines  produced  are  separated  by  conversion  into  the 
picrates.  Dipropylquinoline,  b.  p.  329°  (corr.),  yields  a  crystalline 
piorate,  m.  p.  189 — 190°.  Tripropylquinoline,  b.  p.  348°  (corr.), 
furnishes  a  crystalline  picrate ,  m.  p.  133°.  A  third  amorphous  basic 
product  is  obtained  in  this  reaction,  which  also  yields  an  amorphous 
picrate. 

isoAmyl  ether,  b.  p.  172 ‘2°,  has  D19'2  0*7767.  From  the  mixture  of 
bases  obtained  in  the  reaction  with  isoamyl  alcohol,  diisoamylquinoline 
picrate  was  obtained  in  slightly  fluorescent  tufts,  m.  p.  180°.  In  this 
reaction  also  a  small  amount  of  amylene  is  formed.  T.  A.  H. 

Ethyl  aa-Dichloroisopropyl  Ether  and  Dibromoacet- 
aldehyde.  Paul  Freundler  ( Cornpt .  rend.,  1907,  144,  272 — 273). — 
By  condensing  dibromoacetaldehyde  with  magnesium  methyl  iodide, 
the  author  obtains  a  liquid  denser  than  water,  which  he  considers  to 
be  aa-dibromoisopropyl  alcohol.  This,  however,  is  much  less  stable 
than  the  corresponding  diehloro-compound  obtained  by  Wohl  (this 
vol.,  i,  170),  undergoing  partial  decomposition  when  distilled,  and  its 
examination  was  not  proceeded  with. 

Ethyl  aa-dichloroisopropyl  ether,  CHCl2*CHMe*OEt,  formed  as  a 
by-product  in  the  preparation  of  trichlorobutyric  acetal  (this  vol.,  i, 
13),  is  liquid,  b.  p.  145 — 146°.  When  heated  with  lead  oxide  and 
water  in  a  sealed  tube  at  180 — 200°,  it  gives,  not  /3-ethoxypropaldehyde, 
but  a  mixture  of  ethyl  chloride  (or  ethyl  alcohol)  and  lead  propionate. 
It  is  suggested  that  the  propionic  acid  arises  from  an  internal  trans- 
CHMe 

position  of  the  oxide,  ,  first  formed,  and  that  in  any  case 

OJtrOH 

the  reaction  contradicts  Nef’s  theories  on  ethylidenic  dissociation, 
whilst  leading  to  the  conclusion  that  it  will  not  be  possible  to  obtain 
lactaldehyde  from  an  aa-dichloro-/3-hydroxypropyl  derivative  as  a 
starting  point.  E.  H. 

Butylene  Nitrosite  and  Butylenediamine.  Nicolaus  J. 
Demjanoff  ( Ber .,  1907,  40,  245 — 246). — When  nitrous  fumes  are 
passed  into  a  well-cooled  ethereal  solution  of  butylene,  butylene  niWosite , 
(c4h8o3n2)2,  1°.  p»  103 — 104°,  is  precipitated  in  colourless,  glistening 
prisms.  From  the  ethereal  residue,  after  reduction  with  tin  and 
hydrochloric  acid,  butaldehyde  and  butylenediamine,  C4H8(NH2)2,  are 
obtained ;  the  hydrochloride ,  platinichloride,  aurichloride,  and  picrate 
of  the  latter  are  described.  C.  S. 

Structure  of  Phosphorous  Acid  and  its  Derivatives.  III. 
The  Compounds  of  the  Tervalent  Phosphorus  Derivatives 
with  the  Monohalogen  Compounds  of  Copper.  Alexander  E. 
Abbusof  (J.  Russ.  Phys.  Chem.  Soc.,  1906,  38,  ii,  293 — 319.  Com¬ 
pare  this  vol.,  i,  8). — Compounds  of  the  type  CuX,P(OR)3  (where 
X  stands  for  a  halogen,  R  for  Et,  Ph,  &c.)  have  been  prepared  by  the 
gradual  addition  of  an  equivalent  weight  of  copper  halide  to  a  weighed 
quantity  of  the  phosphorous  ester.  On  warming  gently,  the  copper 
salt  dissolves  completely,  and  the  solution  crystallises  immediately  on 
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cooling.  Most  of  the  salts  thus  formed  are  nearly  insoluble  in  ether 
and  ethyl  and  methyl  alcohols,  but  they  are  readily  soluble  in  chloro¬ 
form  and  ethyl  bromide.  When  exposed  to  the  air  they  decompose, 
but  they  can  be  preserved  indefinitely  in  a  sealed  tube  in  an  atmo¬ 
sphere  of  carbon  dioxide.  Pure  water  has  no  action,  whilst  nitric 
acid  oxidises  them  rapidly.  The  following  compounds  have  been  pre¬ 
pared.  Methyl  compounds,  CuCl,P(OMe)3,  m.  p.  190 — 192°; 
CuBr,P(OMe)3,  m.  p.  180—182°;  CuI,P(OMe)3,  m.  p.  175—177°,  can 
only  be  obtained  at  temperatures  above  100° ;  at  a  low  temperature 
the  substance,  CuI,2P(OMe)3,  m.  p.  69 — 70°,  is  formed.  Ethyl  com¬ 
pounds  are  formed  with  greater  difficulty.  CuCl,P(OEt)3  is  a  colourless, 
oily,  unstable  liquid  which  does  not  solidify  at  -  18°;  CuBr,P(OEt)3, 
m.  p.  27 — 28°;  CuI,P(OEt)3,  m.  p.  109 — 110°,  are  soluble  in  most 
organic  solvents  and  are  fairly  stable  in  air.  Propyl  compounds, 
CuI,P(OPra)3,  m.  p.  64 — 65°,  the  chloride  and  bromide  are  liquids 
difficult  to  purify  ;  CuCl,P(OPr^)3,  m.  p.  112 — 114°;  CuBr,P(OPr^)3, 
m.  p.  149 — 150°;  CuI,P(OPr^)3,  m.  p.  184 — 185°,  are  soluble  in  most 
organic  solvents,  but  are  very  unstable.  Phenyl  compounds, 
CuCl,P(OPh)3,  m.  p.  95 — 96°,  strongly  refractive ;  CuCl,2P(OPh)3, 
m.  p.  about  70° ;  CuBr,P(OPh)3,  m.  p.  90'5 — 91'5°;  CuBr,2P(OPh)3, 
m.  p.  73—74° ;  CuI,2P(OPh)3,  m.  p.  73—76  ;  CuI,P(OPh)3,  has  not 
been  obtained,  iso  Butyl  compounds,  OuC1,P(OC4H9)3,  prepared  from 
the  esters,  P(OC4H9)3,  P(OC4H9)2‘OH,  was  not  obtained  pure,  but  the 
corresponding  compounds,  CuCl,P(OC4H9)3,P(OPh)3,  m.  p.  54 — 55°,  and 
CuBr,P(OC4H9)3,P(OPh)3,  m.  p.  58 — 59°,  were  prepared  in  a  pure  state. 

Copper  cyanide  compounds  have  been  prepared  in  an  impure  form  ; 
they  exhibit  a  tendency  to  polymerise. 

Triethylphosphine  compounds,  CuCl,PEtg,  m.  p.  103 — 104°,  and 
CuI,2PEt3,  m.  p.  37 — 39°,  are  also  described;  the  latter  yields 
CuI,PEt3  on  heating. 

Cuprous  chloride,  bromide,  and  iodide  are  also  dissolved  by  the 
chloroanhydrides  of  phosphorous  acids  of  the  type  P(OR)Cl2  and  by 
P(OPh)2Cl,P(OMe)2Cl,  yielding  crystalline  substances. 

Phosphorous  tribromide  or  chloride  reacts  with  cuprous  bromide, 
forming  the  substance,  CuBr,PBr3,  which  could  not  be  purified.  It  is 
insoluble  in  practically  all  solvents,  and  fumes  strongly  in  air,  yielding 
hydrogen  bromide,  cuprous  bromide,  and  phosphorous  acid. 

None  of  the  derivatives  of  quinquevalent  phosphorus  reacts  with 
the  cuprous  halogen  compounds  even  when  the  substances  are  heated 
together  for  several  days  at  250°.  Since  neither  phosphorous  acid  nor 
its  acid  derivatives  form  compounds  with  the  cuprous  halides,  the 
phosphorus  in  this  acid  must  be  quinquevalent,  and  the  structure  of 

the  acid  must  consequently  be  represented  thus  :  OIP^^^2;  and 
the  derivatives,  0!P<^^2.  Z.  K. 

Acetyl  Nitrate.  Ame  Pictet  and  Eugene  Khotinsky  ( Compt . 
rend.,  1907,  144,  210 — 212). — Acetyl  nitrate,  CHg'CO'ONOg,  is 
obtained  by  dissolving  nitric  pentoxide  in  acetic  anhydride ;  it  is 
separated  from  excess  of  acetic  anhydride  by  distillation  under 
reduced  pressure.  If  the  mixture  of  acetyl  nitrate  and  acetic 
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anhydride  is  heated  at  the  ordinary  pressure,  it  undergoes  a  violent 
reaction  at  60°  with  evolution  of  nitrous  fumes  and  formation  of 
tetranitromethane.  Acetyl  nitrate  is  a  colourless,  very  mobile  and 
hygroscopic  liquid,  b.  p.  22°/70  mm.,  which  fumes  strongly  in  air 
and  explodes  violently  on  rapid  heating.  Analysis  was  effected  by 
decomposition  with  water  and  estimation  of  the  nitric  and  acetic  acids 
formed.  It  reacts  with  alcohols,  giving  nitric  or  acetic  esters  accord¬ 
ing  to  the  nature  of  the  alcohol  and  the  temperature.  Aniline  is 
converted  into  a  mixture  of  molecular  quantities  of  acetanilide  and 
aniline  nitrate.  It  is  a  very  powerful  nitrating  agent  towards  aromatic 
compounds,  benzene,  toluene,  anthracene,  and  thiophen  being  nitrated 
below  0°.  With  substituted  benzenes,  it  has  a  tendency  to  give 
ortho-  rather  than  para-nitro-derivatives.  Thus  toluene  gives  ten 
times  as  much  o-nitro-  as  jj-nitro-toluene.  Acetanilide  gives  solely 
o-nitroacetanilide.  E.  H. 

Hydrolysis  of  Sodium  Palmitate.  David  Holde  and  F.  Schwarz 
(Her.,  1907,  40,  88 — 92.  Compare  Cohn,  Zeitsch.  off  mil.  Chem.,  1905, 
11,  58  ;  Abstr.,  1906,  ii,  58;  Schwarz,  Abstr.,  1905,  ii,  657). — The 
authors  dispute  Cohn’s  views  on  the  hydrolysis  of  sodium  palmitate. 
Palmitic  acid  (0’5 — 1  gram)  was  dissolved  in  20  c.c.  of  aqueous  A/2 
alkali  and  the  excess  of  alkali  titrated  with  A/2  hydrochloric  acid. 
It  was  shown  that  in  aqueous  solution  100%  of  palmitic  acid  cannot 
be  formed  in  this  manner  by  Cohn’s  method  using  phenolphthalein  ;  that 
is,  that  the  amount  of  excess  of  alkali  and  the  amount  of  alkali, 
obtained  by  the  hydrolysis  of  the  salt,  cannot  be  separately  dis¬ 
tinguished  by  this  method.  A.  McK. 

Occurrence  of  Dierucin  in  Rape  Oil.  C.  L.  Reimer  (Her.,  1907, 
40,  256 — 257.  Compare  Abstr.,  1887,  233) — The  separation  of 
dierucin  from  rape  oil  occasionally  occurs  before  refining  (compare 
Marcusson,  Abstr.,  1906,  i,  924;  Lewkowitsch,  this  vol.,  i,  10),  due 
possibly  to  a  reaction  between  trierucin  and  water  caused  by  fermen¬ 
tation.  C.  S. 


A-Chloro-y  valerolactone  and  some  Related  Compounds. 

Hermann  Leuchs  and  Oskar  Splettstosser  {Ber.,  1907,  40, 
301 — 310). — Whilst  the  chlorine  of  ethyl  S-chloro-y-valerolactone-a- 
carboxylate  is  replaced  by  hydroxyl  on  warming  with  alkali  (Traube 
and  Lehmann,  Abstr.,  1901,  i,  501),  at  0°  hydrolysis  occurs,  the 
chlorine  for  the  most  part  remaining  intact.  The  hydrolysis  is  effected 
much  better,  however,  by  hydrochloric  acid,  when  a  90%  yield  of  8-chloro- 


y-valerolactone, 


CH„C1-CH-CH 

A  i 

O- 


•CH0 


is  obtained  as  a  colourless, 


2  y  2 
CO  1 

almost  odourless  oil  of  b.  p.  132 — 135°/12  mm.,  D18  1‘625,  sparingly 
soluble  in  sodium  carbonate.  It  dissolves  in  ammonia,  forming  a  salt 
of  chlorohydroxy valeric  acid,  and  when  this  solution  is  heated  at  100° 
for  one  hour  in  a  sealed  tube,  Emmerling's  3-hydroxy-6-piperidone  is 
formed  (Abstr.,  1900,  i,  16).  8-(f3)-l\Taphthcilenesulphona'mino-y- 


valerolactone, 


SO,*NH*CH„-CH*  CH„ .  CH, 


L2  i 
O- 


-CO 


is  obtained  in  good 
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yield  by  heating  the  hydroxypiperidone  for  three  hours  with  N  sodium 
hydroxide  (2  mols.)  and  then  shaking  the  solution  with  /3-naphthalene- 
sulphonic  chloride  (2  mols.)  dissolved  in  ether  and  2  mols.  more  of  the 
alkali.  The  lactone  precipitated  from  its  sodium  salt  by  acid, 
crystallises  from  50%  alcohol  in  small  rectangular  plates,  m.  p. 
143 — 144°  (corr.) ;  it  dissolves  easily  in  sodium  hydroxide,  but  is 
insoluble  in  sodium  carbonate. 


3-Hydroxy-l-methyl-Q-piperidone,  ?  obtained  by 

heating  the  chlorovalerolactone  with  aqueous  methylamine  in  a 
sealed  tube  at  100°,  is  a  thick,  colourless  oil,  b.  p.  193 — 195°/ 13  mm. 
It  is  characterised  by  forming  the  /3-naphthalenesulphonamino- com¬ 
pound,  C16Hl704NS,  crystallising  in  very  small  hexagonal  plates, 
m.  p.  82 — 83°. 

O - CO 

i  i 

The  dilactone ,  CH2*CH*CH2*CH,  derived  from  y-8-dihydroxypro- 


o- 


■CO 


pylmalonic  acid,  was  isolated  in  small  quantity  from  the  product  of 
the  hydrolysis  of  ethyl  chlorovalerolactonecarboxylate.  If,  however, 
the  sodium  salt  in  alcohol  is  heated  in  a  closed  tube  at  100°  for  four 
hours,  and  the  residue,  left  after  evaporation  of  the  alcohol,  boiled 
with  hydrochloric  acid,  a  14%  yield  of  the  dilactone  is  obtained; 
it  forms  colourless  prisms,  m.  p.  179 — 180°  (corr.).  An  ester 
cannot  be  prepared  by  heating  it  with  an  alcoholic  solution  of 
hydrogen  chloride,  nor  is  it  soluble  in  alkali  carbonates  although  it  is 
easily  soluble  in  alkali  hydroxides.  yS-Dihydroxypropylmalonamide, 
obtained  by  heating  the  dilactone  in  a  methyl  alcohol  solution  of 
ammonia  for  twenty  minutes,  crystallises  in  slender  prisms,  m.  p. 
168 — 169°  (corr.).  That  Traube  and  Lehmann’s  amide  (m.  p.  140°, 
loc.  cit.)  was  impure  is  proved  by  the  fact  that  both  the  dilactone  and 
ethyl  S-hydroxy-y-valerolactonecarboxylate  give  the  same  bisphenyl- 
hydrazide,  C18H2204N4,  crystallising  in  colourless  needles,  m.  p. 
214°  (corr.  decomp.). 

O - CO 

i  i 

The  dilactone ,  CH2*CH'CH2,CBr,  of  a-bromo-y8-dihydroxypropyl- 
6 - CO 


malonic  acid,  prepared  by  heating  a  solution  of  the  parent  di-lactone 
in  hydrobromic  acid  and  bromine  (2’2  mols.)  in  a  sealed  tube  at  70° 
for  one  hour,  crystallises  from  alcohol  in  hexagonal  plates,  m.  p. 
186 — 187°  (corr.).  When,  however,  the  dilactone  is  heated  with 
4'4  mols.  of  bromine  at  85°  for  four  to  five  hours,  aah-tribromo-y- 

.  ,  CH2Br-CH-CH./CBr„  .  ,  ,  ,  .  , 

valerolactone,  A  A^  >  1S  the  product  obtained,  crystal- 


O 


-co 


lising  from  aqueous  alcohol  in  aggregates  of  needles,  m.  p.  84 — 85°. 

W.  11. 


Desmotropic  Forms  of  Ethyl  Acetoacetate  at  Lc  ar  Tem¬ 
peratures.  Hans  Stobbe  ( Annalen ,  1907,  352,  132 — 146). — By  work¬ 
ing  at  low  temperatures  (  -  78°  to  -  64°)  and  using  the  characteristic 
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red  coloration  which  is  obtained  with  ferric  chloride  when  a  definite 
quantity  of  the  ketonic  form  of  ethyl  acetoacetate  has  changed  into 
the  enolic  form,  it  has  been  possible  to  show  that  the  velocity  with 
which  the  ketonic  form  changes  into  the  enolic  is  greatest  in  amyl 
alcohol,  becoming  smaller  in  the  following  alcohols  in  the  order  given: 
butyl,  ethyl,  methyl.  For  example,  the  red  coloration  appears  in  the 
case  of  amyl  alcohol  in  thirty-nine  secs.,  and  in  the  case  of  methyl 
alcohol  in  fifty-six  secs,  after  the  addition  of  equal  quantities  of  the 
ester  to  equal  volumes  of  the  respective  alcoholic  solutions  at  -78° 
containing  ferric  chloride  in  equal  concentration.  Since  methyl  alcohol 
possesses  the  greatest,  and  amyl  alcohol  the  smallest,  dielectric  con¬ 
stant,  it  is  obvious  that  the  velocity  of  the  change  of  the  ketonic  into  the 
enolic  form  is  greatest  in  the  least  dissociating  medium.  This  result  is 
contrary  to  that  usually  observed,  with  the  one  exception  discovered  by 
Dimroth  (Abstr.,  1905,  i,  98).  It  is  further  shown,  in  agreement  with 
Traube  (Abstr.,  1896,  i,  593),  but  in  contradiction  to  Briihl  (Abstr., 
1905,  i,  407),  that  the  proportion  of  the  enolic  form  present  is  greater 
in  alcoholic  solutions  than  in  the  undissolved  ester.  W.  H.  G. 

Determination  of  the  Molecular  Weight  of  Ethyl  Aceto¬ 
acetate  in  Freezing  Chloroform.  Hans  Stobbf,  and  Ernst 
Muller  (Annalen,  1907,  352,  147 — 151). — The  apparatus  employed 
was  a  slightly  modified  form  of  the  ordinary  Beckmann’s  apparatus. 
The  constant  for  chloroform,  m.  p.  -  62°,  using  ethyl  benzoate  as  the 
solute,  was  found  to  be  499,  The  mol.  weight  found  for  ethyl  aceto¬ 
acetate  showed  it  to  be  unimolecular  in  freezing  chloroform.  The 
authors  therefore  consider  it  probable  that  the  ester  is  also  uni¬ 
molecular  in  alcoholic  solutions  at  —  78°,  and  that  the  slow  rate  with 
which  the  ketonic  form  of  the  ester  changes  into  the  enolic  form  at  this 
temperature  is  not  due  to  the  formation  of  associated  molecules,  but 
merely  to  the  low  temperature  (compare  preceding  abstract). 

W.  H.  G. 

New  Synthesis  of  Ethyl  y-Chloroacetoacetate.  M.  Picha 
[completed  by  Bichard  Doht  and  S.  Weisl]  ( Monatsh. ,  1906, 
27,  1245 — 1249). — The  action  of  aluminium  amalgam  on  ethyl  chloro- 
acetate  in  presence  of  traces  of  alcohol  leads  with  development  of  heat 
to  the  formation  of  ethyl  y-chloroacetoacetate,  ethyl  alcohol,  and 
hydrogen  chloride  ;  the  temperature  of  the  reaction  must  not  be  allowed 
to  rise  above  120°.  The  y-chloroacetoacetate  is  isolated  in  the  form  of 
its  copper  derivative,  m.  p.  163°  (corr.)  (168°  :  Lespieau,  Abstr.,  1899, 
i,  243),  from  which  it  is  obtained  by  heating  with  dilute  sulphuric 
acid.  G.  Y. 

Preparation  of  /?/?-Disubstituted  Glycidic  Acids.  George 
Darzens  (D.B.-P.  174279). — Disubstituted  glycidic  acids  having  the 
CRR/ 

general  formula  _^>CH*C02H  are  readily  obtained  by  con¬ 
densing  a  ketone  with  a  halogenated  ethyl  acetate  in  the  presence  of 
an  alkaline  reagent  and  then  hydrolysing  the  resulting  ester. 

A  mixture  of  methyl  nonyl  ketone  and  ethyl  chloroacetate  was 
treated  with  alcoholic  sodium  ethoxide ;  ethyl  raethylnonylglycidate 
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thus  obtained  was  distilled  under  reduced  pressure,  b.  p.  165 — 170°/ 
16  mm.  Ethyl  p- tolylmethylglycidate  (b.  p.  160 — 164°/ 16  mm.)  and  ethyl 
benzylmethylglycidate  (b.  p.  175 — 180°/ 16  mm.)  were  obtained  re¬ 
spectively  from  p-tolyl  methyl  ketone  and  benzyl  methyl  ketone. 

G.  T.  M. 

Disubstituted  Ethyl  Acetoacetates  and  Malonates.  Hans 
Meyer  ( Monatsh 1906,  27,  1083 — 1096.  Compare  Abstr.,  1906,  i, 
137,  358). — It  has  been  shown  previously  that  whilst  methyl  dimethyl- 
and  methylethyl-malonates  are  converted  into  the  corresponding 
diamides  by  the  action  of  aqueous  ammonia,  methyl  diethyl-  and  ethyl 
dimethyl-malonates  remain  unchanged.  The  action  of  ammonia  on  a 
number  of  other  compounds  of  similar  structure  has  been  investigated 
with  the  object  of  throwing  light  on  the  relation  of  the  stability 
of  the  system  CR'R"R'",C02Alk  to  the  nature  of  the  groups  R',  R", 
and  R'". 

Ethyl  diethylacetoacetate  remains  unchanged  when  shaken  with 
aqueous  ammonia,  but  under  the  same  conditions  methyl  dimethyl-, 
ethyl  methylethyl-,  and  ethyl  dimethyl-acetoacetates  yield  the  corre¬ 
sponding  amides. 

Dimethylacetoacetamide,  COMe'CMe^COlSrHg,  m.  p.  120 — 121°, 
crystallises  from  water  or  methyl  alcohol. 

Methylethylaeetoacetamide,  COMe*CMeEt-CO‘]SrH2,  separates  from 
water  in  compact  crystals,  m.  p.  123 — 124°. 

The  preparation  described  as  commercial  ethyl  dimethylacetoacetate 
is  usually  the  methyl  ester  (compare  Peters,  Abstr.,  1891, 1097)  which 
has  the  hydrolysis  constant,  k  =  2’25  at  25°  (Goldschmidt  and  Oslan, 
Abstr.,  1900,  i,  373) ;  the  ethyl  ester  which  must  be  prepared  in  two 
distinct  stages,  the  intermediate  ethyl  methylacetoacetate  being 
carefully  fractionated,  has  the  hydrolysis  constant,  k  =  0-75  at  25°. 

Methyl  diethylacetoacetate  is  hydrolysed  partially  by  aqueous 
ammonia,  but  does  not  form  the  amide.  On  the  other  hand,  methyl 
and  ethyl  ethylacetoacetates  react  with  aqueous  ammonia,  forming  the 
amide  in  a  few  hours,  and  ethyl  benzylacetoacetate  undergoes  the 
reaction  in  two  days,  forming  the  amide,  whilst  methyl  benzylaceto¬ 
acetate,  m.  p.  291 — 293°  (corr.),  dissolves  only  in  aqueous  ammonia  in 
six  days,  the  product  obtained  on  evaporation  being  identical  with 
benzylmethylacetamide,  m.  p.  109°,  prepared  by  the  action  of  thionyl 
chloride  and  ammonia  on  benzylmethylacetic  acid,  m.  p.  275 — 277°. 

Ethyl  diallylmalonate  does  not  react  with  aqueous  ammonia ;  the 
methyl  ester,  b.  p.  235°  (corr.),  which  is  obtained  on  boiling  the  acid 
with  methyl  alcohol  and  sulphuric  acid  as  an  oil  having  an  odour  of 
pears,  dissolves  slowly  in  ammonia,  and  if  evaporated  after  five  days 
yields diallylmalonamide,  C(CH2*CHIOH2)2(CO,NH2)2,  m.  p.  201 — 202°; 
this  gives  the  biuret  reaction,  decolorises  potassium  permanganate  in 
sodium  carbonate  solution,  and  yields  ammonia  when  treated  with  cold 
aqueous  potassium  hydroxide. 

Ethyl  methylpropylmalonate  does  not  react  with  ammonia  in  aqueous 
solution ;  the  methyl  ester,  b.  p.  206 — 209°,  yields  methylpropylmalon- 
amide,  m.  p.  182°,  ammonium  methylpropylmalonate,  and  ethyl  methyl- 
propylmalonamate  (?),  m.  p.  67°,  subliming. 
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Whilst  ethyl  benzylmethylmalonate  does  not  react  with  aqueous 
ammonia,  ethyl  benzylmalonate  rapidly  forms  the  amide,  m.  p.  225°. 

Methyl  benzylmethylmalonate  crystallises  in  large  plates,  m.  p.  63°, 
has  a  pleasant  odour,  and  is  converted  by  ammonia  into  benzylmetkyl- 
malonamide,  which  crystallises  in  needles,  m.  p.  202 — 203°,  and  gives 
the  biuret  reaction. 

Methyl  cetylmalonate,  in.  p.  44°,  crystallises  from  ether  and  does 
not  react  with  ammonia. 

Methyl  triphenylacetate,  m.  p.  182°,  is  formed  quantitatively  by  the 
action  of  diazomethane  on  the  acid ;  it  does  not  react  with  ammonia 
in  aqueous  solution  at  120°,  but  when  heated  at  180°  explodes. 

The  action  of  aqueous  ammonia  on  ethyl  diethylmalonate  for  several 
months  leads  to  the  formation  of  a  clear  solution  ;  this  on  evaporation 
leaves  a  syrupy  residue,  which  when  heated  yields  ethyl  diethyl¬ 
malonate  and  ammonium  diethylmalonate  in  accordance  with  the 
equation  :  2C02EfCEVC02NH4  =  CEt2(C02Et)0  +  CEt2(C02NH4)2. 

G.  Y. 

Carbon  Suboxide.  II.  Otto  Diels  and  Georg  Meyerheim 
( Ber .,  1907,  40,  355 — 363.  Compare  Abstr.,  1906,  ii,  227). — It  has 
been  found  that  carbon  suboxide  is  formed  when  methyl,  benzyl,  or 
phenyl  malonates,  as  well  as  ethyl  malonate,  are  heated  with  phosphoric 
oxide  ;  ethyl  oxalacetate  and  ethyl  methanetricarboxylate  also  yield  it. 
The  most  interesting  reaction  studied,  however,  is  that  of  malonic  acid 
itself,  as  in  addition  to  its  giving  acetic  acid  and  carbon  dioxide  (the 
known  fission  of  an  aa  dicarboxylic  acid),  it  also  gives  a  10 — 12%  yield 
of  carbon  suboxide  when  heated  at  140 — 150°,  and  serves  as  the  most 
convenient  method  of  preparing  the  compound.  A  description  of  the 
apparatus  is  given.  Carbon  suboxide  has  m.  p.  —  107°  and  1T1. 

When  conducted  through  a  heated  constricted  tube,  carbon  suboxide 
forms  a  characteristic  metallic  mirror  like  that  given  by  arsine.  At 
low  temperatures  the  suboxide  is  stable,  and  the  change  into  the  dark 
red  product  at  0 — 15°,  due  to  polymerisation,  is  hastened  by  traces  of 
impurity.  This  polymeride  or  mixture  of  polymerides  is  very 
hygroscopic  ;  with  cold  water,  heat  is  developed,  an  eosin-red  solution 
is  formed,  carbon  dioxide  being  evolved  at  the  same  time.  On  heating 
the  polymerised  product,  carbon  monoxide,  carbon  dioxide,  and  carbon 
suboxide  are  obtained.  Heating  the  suboxide  to  a  higher  temperature, 
or  working  with  larger  quantities,  results  in  an  evolution  of  carbon 
monoxide  and  dioxide ;  the  residue,  probably  a  complicated  mixture, 
contains  more  carbon  than  the  suboxide. 

The  authors  consider  that  carbon  suboxide  is  to  be  represented  as  a 
malonic  anhydride,  OCIC.'CO,  and  not  as  the  lactone  of  /3-hydroxy- 

propionic  acid,  (Michael,  Abstr.,  1906,  ii,  442). 

Dehydracetic  acid  is  formed  when  acetic  anhydride  is  heated  with 
phosphoric  oxide.  W.  R. 

Action  of  Reducing  Agents  on  Cholic  Acid.  Alfred  Ekbom 
( Zeitsch .  physiol.  Chem .,  1906,  50,  97 — 124). — Vahlen’s  conclusion 
(Abstr.,  1897,  i,  648)  that  deoxycholic  acid  is  formed  by  the  reduction  of 
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cholic  acid  with  alkaline  reducing  agents  has  not  been  confirmed ;  in  all 
cases  unaltered  cholic  acid  was  obtained.  It  is  probable  that  the  acid 
used  by  Yahlen  contained  a  reduction  product.  When  heated  with  acetic 
acid  or  with  zinc  dust  and  acetic  acid,  cholic  acid  yields  a  mixture  of 
mono-  and  diacetyl  derivatives,  which  may  be  obtained  as  a  flocculent 
precipitate  on  the  addition  of  water.  These  acetyl  derivatives  do  not 
give  Mylius’s  reaction.  J.  J.  S. 


The  Pyran  Series.  IV.  H.  Gault  {Bull.  Soc.  chim.,  1907,  [iv], 
1,  40 — 48.  Compare  this  vol.,  i,  148). — Ethyl  ethylidenebisoxalace- 
tatehydrate,  CHMe[CH(C02Et),C0‘C02Et]2,H26,  m.  p.  about  112°, 
obtained  by  condensing  acetaldehyde  with  ethyl  oxalacetate  as  already 
described  {loc.  cit.),  crystallises  from  dilute  alcohol,  and  gives  a  colora¬ 
tion  with  ferric  chloride  on  warming.  The  anhydrous  ester  could  not 
be  isolated.  The  monophenylhydrazone,  m.  p.  135°,  crystallises  from 
alcohol;  the  monosemiccirbazone,  m.  p.  185°,  crystallises  from  boiling 
water.  Cold  sulphuric  acid  hydrolyses  the  hydrated  ester,  forming 

,  . . /_  XOCO\  ,  .  ,  . 


ethylidenebisoxalacetic  dianhydride ,  CHMe 


(ch<; 


which  forms 


a  very  soluble  hydrate  with  cold  water,  and  on  warming  with  water 
decomposes,  evolving  2  mols.  of  carbon  dioxide  and  forming  diketo- 
methylpimelic  acid ;  a  similar  decomposition  of  the  dianhydride  is 
brought  about  by  alcohol,  whilst  aniline  furnishes  a  dianilide  which 
decomposes  on  contact  with  water,  forming  the  dianilide  of  diketo- 
methylpimelic  acid.  Boiling  dilute  mineral  acids  convert  the  hydrated 
ester  directly  into  diketometbylpimelic  acid. 

Ethyl  propylidenebisoxal acetate  hydrate,  m.  p.  118°,  is  prepared 
similarly  from  propaldehyde  and  ethyl  oxalacetate.  The  anhydrous 
ester  could  not  be  isolated.  The  monophenylhydrazone,  m.  p.  129°, 
crystallises  from  dilute  alcohol,  and  the  monosemicarbazone,  m.  p.  160°, 
separates  in  crystals  from  the  same  solvent.  Propylidenebisoxalacetic 
dianhydride,  m.  p.  about  170°  (decomp.),  obtained  on  treating  the 
hydrated  ester  with  cold  sulphuric  acid  and  with  cold  water,  yields  the 
corresponding  unstable  tetra-acid,  which  rapidly  decomposes,  yielding 
diketoethylpimelic  acid.  With  alcohol  the  dianhydride  yields  ethyl 
diketoethylpimelate  and  with  aniline  the  corresponding  dianilide,  which 
readily  decomposes,  forming  the  dianilide  of  diketoethylpimelic  acid. 
The  latter  acid  is  produced  in  minute  quantities  when  the  hydrated 
ester  is  boiled  with  dilute  mineral  acids. 


Ethyl  heptylidenebisoxalacetate  hydrate, 

C6H18  •  CH  [CH(  C02  Et)  •  CO  •  C02Et]2,H20, 
m.  p.  115°,  obtained  from  heptaldehyde  (cenanthaldehyde)  and  ethyl 
oxalacetate,  crystallises  from  dilute  alcohol,  and  when  heated  at  110° 
decomposes  without  yielding  the  anhydrous  ester.  The  monophenyl¬ 
hydrazone,  m.  p.  115 — 116°,  crystallises  from  dilute  alcohol,  and  the 
monosemicarbazone,  m.  p.  153°,  crystallises  from  ether  or  from  a 
mixture  of  this  solvent  with  light  petroleum.  Heptylidenebisoxalacetic 
dianhydride ,  m.  p.  89 — 90°,  obtained  by  the  action  of  cold  sulphuric 
acid  on  the  hydrated  ester,  is  less  stable  than  its  lower  homologues, 
furnishes  a  very  unstable  hydrate  with  cold  water,  and  is  decomposed 
by  warm  water,  forming  diketohexylpimelic  acid,  whilst  alcohol  and 
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aniline  furnish  similarly  the  diethyl  ester  and  the  dianilide  of  the  same 
acid  respectively.  Diketohexylpimelic  acid  is  not  produced  when  ethyl 
heptylidenebisoxalacetate  hydrate  is  boiled  with  dilute  mineral  acids. 

T.  A.  H. 

The  Action  of  Aluminium  Alkyloxides  on  Aldehydes.  Com¬ 
plex  Ethereal  Condensations  considered  as  a  New  Form  of 
Aldehyde  Condensation.  Y.  E.  Tjstschenko  (J.  Russ.  Phys.  Ghent. 
jSoc.,  1906,  38,  ii,  355 — 418). — A  historical  survey  of  previous  work  on 
condensation  is  given.  By  the  prolonged  action  of  a  small  quantity  of 
dry  aluminium  ethoxide  on  dry  paraformaldehyde  at  the  ordinary  tem¬ 
perature,  a  mixture  of  ethyl  and  methyl  formates  are  formed.  Alumi¬ 
nium  or  magnesium  methoxide  with  the  same  aldehyde  yield  chiefly 
methyl  formate  together  with  a  little  formic  acid  and  possibly  the  com¬ 
pound  Mg[0*CH(0Me)2]2.  Benzaldehyde  behaves  similarly,  benzyl 
benzoate  being  the  chief  product ;  the  main  course  of  the  reaction  being 
2CH20  —  H>C02*CH3 ;  2C0H5*CHO-C6H5*CO2-CH2-CgH5.  The  fol¬ 
lowing  substances  are  formed  by  the  interaction  of  aluminium  ethoxide 
and  acetaldehyde.  Ethyl  acetate,  aldol,  erotonaldehyde,  ethyl  alcohol, 
ethyl  /3-hydroxybutyrate  and  its  acetyl  derivative,  mono-  and  diacetyl 
derivatives  of  /33-dihydroxybutane,  crotonic  acid,  and  possibly  also  para- 
acetaldehyde  and  acetal.  The  main  product  is,  however,  ethyl  acetate, 
but  in  the  presence  of  water  considerable  quantities  of  aldol  are  also 
formed.  As  the  amount  of  aluminium  ethoxide  employed  is  increased, 
the  amount  of  aldehyde  remaining  unchanged  diminishes,  whilst  the 
amount  of  ethyl  acetate  formed  increases  until  the  mixture  contains 
15%  of  ethoxide,  after  which  any  further  addition  of  the  latter 
diminishes  the  yield  of  ester.  The  temperature  at  which  the  experi¬ 
ment  is  performed  exerts  but  little  influence  on  the  course  of  the 
reaction.  About  80%  of  the  ethoxide  remains  unchanged,  the  rest 
being  converted  into  aluminium  hydroxide,  or,  possibly,  into  more  com¬ 
plex  alkoxide  compounds  of  aluminium.  Z.  K. 

Preparation  of  Aldehydes  containing  a  Secondary  Alkyl 
Group.  Georges  Darzens  (D.R.-P.  174239.  Compare  preceding 
abstract). — Aldehydes  having  the  general  formula  CHRR',CHO  can  be 
obtained  from  the  /^-substituted  glycidic  acids  by  heating  these  sub¬ 
stances  either  alone  or  in  the  presence  of  water. 

Methylnonylacetcddehyde,  CgHig*CMe'CHO,  b.  p.  119 — 122°/1C  mm., 
obtained  by  heating  in  a  vacuum  at  120°  the  glycidic  acid  produced 
from  methyl  nonyl  ketone  and  ethyl  chloroacetate,  furnishes  a  semi- 
carbazone,  m.  p.  101 — 102°. 

p-Methylhydratropaldehydo,  b.  p.  107 — 108°/19  mm.,  was  obtained 
by  heating  jo-tolylmethylglycidic  acid  with  water  at  150°  ;  it  furnishes 
a  semicarbazone,  m.  p.  159 — 460°.  Ethyl  benzylmethylglycidate  when 
hydrolysed  yields  an  acid  which  when  heated  at  140°  in  a  vacuum 
gives  rise  to  p-phenyl-a-methylbutaldehyde,  CH2Rh*CHMe*CHO,  b.  p. 
129 — 130°/19  mm,,  it  yields  a  semicarbazone,  m.  p.  70 — 72°.  Many 
other  aldehydes  of  this  series  have  been  prepared  in  a  similar  manner. 

G.  T.  M. 
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Condensation  Product  of  Ethoxy-acetaldehyde  with  Acet¬ 
aldehyde.  Bruno  Eissler  and  Alexander  Pollak  {Monatsh.,  1906, 
27, 1129 — 1144 ;  Abstr.,  1905,  i,  683). — Ethoxyacetaldehyde  condenses 
with  acetaldehyde  in  presence  of  anhydrous  potassium  carbonate, 
forming  (3-hydroxy-y-ethoxybutaldehyde , 

OEt-CH2*CH(OH)*CH2-CHO, 

which  is  obtained  as  a  yellow,  viscid  oil,  b.  p.  122 — 125°/18  mm.,  gives 
the  aldehyde  reactions,  and  when  oxidised  with  alkaline  potassium  per¬ 
manganate  yields  ethoxyacetic  and  oxalic  acids.  When  heated  with 
anhydrous  sodium  acetate  at  120 — 130°,  the  aldol  yields  y -ethoxycroton- 
cildehyde,  OEt*CH2*CHICH'CHO,  which  forms  a  transparent  liquid, 
b.  p.  157°,  and  combines  with  1  mol.  of  bromine.  The  aldol  is  oxidised 
by  potassium  permanganate  in  neutral  solution,  forming  fi-hydroxy-y- 
ethoxybutyric  acid,  0Et*CH2*CH(0H)'CH2,C02H,  which  is  isolated  in 
the  form  of  its  calcium  salt,  (C6Hn04)2Ca. 

The  glycol,  OEt*CH2*CH(OH)*CH2*CH2*OH,  b.  p.  210°/760  mm.,  is 
prepared  by  reduction  of  the  aldol  with  aluminium  amalgam. 

G.  Y. 

Permentability  of  Methylglyoxal.  Paul  Mayer  ( Biochem . 
Zeitsch.,  1907,  2,  435 — 437.  Compare  Buchner  and  Meisenheimer 
( Ber .,  1906,  39,  3201). — Methylglyoxal  in  1,  2,  or  5%  aqueous  solution 
is  not  fermented  by  living  yeast  cells.  J.  J.  S. 

Unimolecular  and  Termolecular  Glyoxal.  Carl  Harries  and 
Paul  Temme  {Ber.,  1907,  40,  165 — 172). — A  unimolecular  glyoxal, 
CHOCHO,  is  obtained  when  commercial  glyoxal  (Debus’s  polyglyoxal) 
is  heated  with  phosphoric  oxide,  and  the  product  collected  in  a  vessel 
surrounded  with  a  mixture  of  solid  carbon  dioxide  and  ether  or  with 
liquid  air,  care  being  taken  to  prevent  the  admission  of  atmospheric 
moisture.  It  forms  golden  yellow  crystals,  m.  p.  15°  and  b.  p. 
51°/776  mm.  or  50°/742  mm.  Its  vapour  has  an  intense  green  colour, 
and  condenses  to  a  green  liquid,  which  changes  to  yellow  on  cooling. 
The  odour  is  similar  to  that  of  formaldehyde,  and  the  vapour  burns 
with  a  violet  flame.  Even  at  low  temperatures  it  polymerises  to  an 
insoluble  paraglyoxdl ,  and  in  the  presence  of  small  amounts  of  water 
this  change  occurs  instantaneously.  The  glyoxal  dissolves  in  an  excess 
of  water,  and  the  molecular  weight  determined  by  the  cryoscopic 
method  indicates  that  in  such  a  solution  the  aldehyde  is  still  uni¬ 
molecular. 

A  termolecular  glyoxal  is  obtained  when  cinnamaldehyde  ozonide  is 
warmed  with  water  at  60 — 70°.  It  dissolves  readily  in  water,  and 
may  be  obtained  from  the  aqueous  solution  by  evaporating  at  25 — 30° 
after  the  removal  of  benzaldehyde,  benzoic  acid,  &c.  If  the  temper¬ 
ature  is  raised  above  30°  a  polymeric  modification  resembling  the 
commercial  product  is  obtained.  The  termolecular  compound  forms  a 
yellow,  amorphous  mass  insoluble  in  ether  ;  it  changes  colour  at  175° 
and  decomposes  at  about  200°.  Its  aqueous  solution  is  distinctly  acid, 
and  also  reduces  Fehling’s  solution.  Its  aqueous  or  alcoholic  solutions 
yield  derivatives  of  the  unimolecular  glyoxal ;  the  disemicarbazone, 
C4H802Nc,  ci’ystallisos  in  rliombohedric  prisms  ;  the  phenylosazone  has 
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m.  p.  167 — 168°;  the  diphenylosazone,  203°,  and  the  phenylmethyl- 
osazone,  221°.  The  tetraethyl  acetal,  CH(OEt)2*CH(OEt)2,  is  a  mobile 
liquid,  b.  p.  88 — 89°/14  mm.,  sparingly  soluble  in  water.  J.  J.  S. 

Preparation  of  an  Unsaturated  Aldehyde  from  FormyKso- 
butacetaldol  and  an  Attempt  to  Condense  Formylisobut- 
acetaldol  with  Formaldehyde.  Hans  Busch  and  Klara  Golden- 
thal  ( Monatsh .,  1906,  27,  1157—1166.  Compare  Weis,  Abstr.,  1905, 
i,  1 7  ;  Schachner,  ibid.,  171). — In  one  experiment  the  action  of  acetic 
anhydride  and  sodium  acetate  on  formylfsobutacetaldol  led  to  the 
formation  of  only  a  small  amount  of  the  unsaturated  S-acetoxy- 
aldehyde,  OAc*CH2*CMe2,CH!CH*CHO,  which  is  obtained  as  a  yellow 
oil,  b.  p.  83°/16  mm.,  reduces  ammoniacal  silver  solutions,  and  forms 
an  additive  product  with  bromine,  C9H1403Br2.  In  another  experiment 
two  products  were  obtained  ;  the  tetra-acetate, 

OAc-CH2-CMe2-CH(OAc)-CH2-CH(OAc)2, 
which  forms  a  colourless,  mobile  liquid,  b.  p.  83 — 90°/12  mm.,  and  the 
diacelate,  OH*CH2‘CMe2*CH(OH)*CH2-CH(OAc)2,  which  is  a  slightly 
yellow,  more  viscid  liquid,  b.  p.  137 — 138°/1 2  mm.  When  heated 
with  potassium  carbonate  in  an  atmosphere  of  carbon  dioxide  in  a 
reflux  apparatus  at  110 — 115°,  the  aldol  yields  the  acid,  C7H1203, 
which  is  obtained  in  yellow  crystals,  m.  p.  104 — 105°,  and  forms  an 
additive  compound  with  bromine ;  the  calcium  salt,  (C7Hn03)2Ca, 
forms  white  crystals.  The  corresponding  unsaturated  aldehyde, 
c7H12o2,  is  prepared  by  heating  the  aldol  with  potassium  carbonate  in 
an  atmosphere  of  carbon  dioxide  in  a  sealed  tube  at  110°;  it  crystallises 
in  slender,  yellow  needles,  m.  p.  49 — 50°,  sublimes  at  65°/15  mm., 
gives  the  aldehyde  reactions,  forms  an  additive  compound  with  bromine, 
and  is  oxidised  on  exposure  to  air  yielding  the  preceding  acid. 

The  condensation  of  the  aldol  with  formaldehyde  in  potassium 
carbonate  solution  leads  to  the  formation  of  /?/3-dimethyltrimethylene 
glycol  (Just,  Abstr.,  1896,  i,  403).  G.  Y. 

Preparation  of  the  Corresponding  Aldol  from  Ethoxyacet- 
aldehyde.  Walter  Fried  {Monatsh.,  1906,  27,  1251 — 1258.  Com¬ 
pare  Kliiger,  Abstr.,  1905,  i,  683  ;  Eissler  and  Poliak,  this  vol.,  i,  183). 
—The  action  of  potassium  carbonate  on  ethoxyacetaldehyde  and  iso- 
butaldehyde  in  concentrated  aqueous  solution  leads  to  the  formation 
of  a  mixture  of  aldols,  b.  p.  112 — 115°/18  mm. 

The  aldol  of  ethoxyacetaldehyde  [fi-hydroxy- ay -diethoxybutaldehyde], 
OEt,CH2,CH(OH),CH(OEt)'CHO,  prepared  by  the  action  of  potassium 
carbonate  on  ethoxyacetaldehyde  in  concentrated  aqueous  solution 
cooled  by  ice,  is  obtained  as  a  mobile,  transparent  liquid,  b.  p. 
115 — 117°/18  mm.,  which  gives  the  aldehyde  reactions,  and  when 
heated  with  anhydrous  sodium  acetate  in  a  current  of  carbon  dioxide 
at  120 — 130°  yields  the  unsaturated  aldehyde, 

OEt-CH2-CH:C(OEt)*CHO, 

b.  p.  148°  This  reduces  ammoniacal  silver  solutions,  and  forms  in 
ethereal  solution  an  additive  compound  with  two  atoms  of  bromine. 

G.  Y. 
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Peroxide  of  Methyl  Ethyl  Ketone.  Pastubeau  ( Compt .  rend., 
1907,  144,  90 — 93). — Methyl  ethyl  ketone  peroxide,  0gH1604,  obtained 
as  a  thick,  colourless  oil  when  methyl  ethyl  ketone  is  treated  with 
hydrogen  peroxide  in  the  presence  of  sulphuric  acid,  has  D15  D042. 
possesses  an  agreeable  odour,  is  stable  at  the  ordinary  temperature, 
but  very  explosive  when  heated  above  100°,  and  cannot  therefore  be 
distilled  even  under  reduced  pressure.  When  distilled  with  steam 
under  reduced  pressure,  it  yields  a  mixture  of  constant  b.  p.  48°/80  mm. 
or  56°/130  mm.  It  is  completely  reduced  to  methyl  ethyl  ketone  by 
the  action  of  nascent  hydrogen  in  the  cold  ;  explodes  violently  when 
placed  in  contact  with  concentrated  sulphuric  acid,  and  is  partially 
transformed  into  the  original  ketone  and  acetyl  methylcarbinol  by  the 
action  of  dilute  sulphuric  acid.  It  yields  the  tetrabromo-derivative  of 
methyl  ethyl  ketone,  CHgBr’COCHg’CBrg,  when  treated  with  bromine. 
The  acid  mother  liquor  from  which  the  peroxide  is  separated  in  the 
above  preparation  contains  acetyl  methylcarbinol,  CHMeAc’OH,  which 
yields  the  yellow  osazone,  m.  p.  243°,  and  the  blood-red  osotetrazone 
(von  Pechmann,  Abstr.,  1888,  1287).  M.  A.  W. 

Transformation  of  Aldehydes  into  Ketones  by  Means  of 
Diazomethane.  Fritz  Schlotterbeck  ( Ber .,  1907,  40,  479—483). 
— The  author  has  studied  the  formation  of  ketones  from  aldehydes  by 
means  of  diazomethane.  Furodiazoles  are  probably  formed  as  inter- 

O - JSf 

mediate  products,  thus:  R*OHO  +  CH2N2  — >■  R'CH<^  i|  — y 

r-coch3  +  n2. 

Methyl  hexyl  ketone  was  obtained  from  heptaldehyde,  acetophenone 
from  benzaldehyde,  and  methyl  fsobutyl  ketone  from  isovaleraldehyde, 
the  ketones  having  been  identified  in  each  case  by  means  of  their  semi- 
carbazones.  A.  McK. 

New  Synthesis  of  a-Diketones.  Leo  Tschugaeff  {Ber.,  1907, 
40,  186 — 187). — Diacetyl  and  dipropionyl  are  formed  by  the  action  of 
magnesium  methyl  and  magnesium  ethyl  bromides  respectively  on 
vinylideneoxanilide  (von  Pechmann,  Abstr.,  1898,  i,  135). 

Nickel  diethylglyoximine,  Ni(NOICEt*CEt!N*OH)2,  has  also  been 
prepared,  and  crystallises  in  orange-red  needles.  G.  Y. 

Solubility  of  Sucrose  in  Water  in  Presence  of  Invert- 
sugar.  Henri  Pellet  and  Ch.  Fribourg  {Chem.  Centr.,  1906,  ii, 
1722  ;  from  Bull.  Assoc.  Chim.  Suer.  Dist.,  24,  304 — 315). — Experi¬ 
ments  have  shown  that  a  saturated  solution  of  sucrose  can  dissolve 
invert-sugar  and  that  a  saturated  solution  of  crystalline  sucrose  can 
after  inversion  dissolve  sucrose.  In  a  saturated  solution  containing 
equal  weights  of  sucrose  and  invert-sugar,  1  part  of  water  holds 
3*5  of  dry  substances  in  solution  at  29°,  whilst  under  similar  condi¬ 
tions  in  a  solution  of  pure  sucrose,  2‘18 — 2‘22  are  dissolved  by 
1  part  of  water.  A  solution  of  invert-sugar  saturated  with  sucrose  at 
29°  contains  69  parts  of  sucrose  per  100  of  invert-sugar,  and  3 '9  of 
dry  substances  are  dissolved  by  1  part  of  water. 

VOL.  XCI1.  1. 
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The  viscosity  of  a  saturated  solution  of  sucrose  increases  in  propor¬ 
tion  to  the  quantity  of  invert-sugar  contained  in  it.  E.  W.  W. 

Cellulose.  Hermann  Wichelhaus  and  Walther  Vieweg  ( Ber ., 
1907,  40,  441 — 443). — The  view  that  in  mercerising  cellulose  only 
the  cuticle  of  the  fibre  is  removed  {compare  Frankel  and  Friedlander, 
Mitt.  K.  K.  Techn.  Geioerbemus.,  Wien,  1898,  326)  is  incorrect.  By 
comparing  the  esters  of  nitric  and  benzoic  acids  derived  from  the 
natural  and  mercerised  cellulose  the  change  is  shown  to  be  chemical  in 
character.  The  yield  of  benzoate,  obtained  from  100  parts  of  cellulose 
by  the  action  of  benzoyl  chloride  and  sodium  hydroxide,  is  : 

Before.  After  mercerising. 

Cotton  wool  .  112  139 

Flax  .  121  137 

Again,  although  the  %  of  nitrogen  in  the  nitrates  derived  from 
cotton,  cotton  wool,  or  flax  both  before  and  after  treatment  is  practically 
constant  (13%),  the  products  are  chemically  different,  as  the  portion 
soluble  in  a  mixture  of  alcohol  and  ether  is  increased  by  mercerisa- 
tion.  W.  R. 

Constituents  of  Lignocelluloses  which  Yield  Furfuraldehyde 
and  Methylfurfuraldehyde.  Konrad  Fromiierz  ( Zeitsch .  physiol. 
Chem.,  1906,  50,  209 — 240). — Lignocellulose  has  been  prepared  from 
the  wood  of  the  aspen  ( Populus  tremula )  by  Lange’s  method,  the  yield 
being  55%.  Certain  of  the  constituents  which  yield  furfuraldehyde 
and  methylfurfuraldehyde  are  dissolved  when  heated  with  water 
under  pressure  at  150°.  These  constituents  probably  resemble  the 
“  furoids  "  obtained  by  Cross  and  Bevan  from  straw.  The  mannans  and 
galactans  are  also  dissolved  during  this  process.  Dextrose  could  not 
be  detected,  and  laevulose  was  present  in  small  quantities  only. 

Part  of  the  furfuraldehyde  is  derived  from  the  cellulose  of  the  wood, 
and  is  formed  mainly  from  oxidised  groups.  The  cellulose  also  yields 
methylfurfuraldehyde,  whereas  cellulose  from  filter  paper,  when  heated 
with  water  under  pressure,  yields  only  the  minutest  traces  of  this 
aldehyde. 

The  yields  of  furfuraldehyde  from  lignocellulose  or  cellulose  and  the 
yield  of  methylfurfuraldehyde  from  rhamnose  decrease  with  the 
process  of  heating,  whereas  the  yields  of  methylfurfuraldehyde  from 
the  lignocellulose  and  cellulose  of  the  wood  increase,  up  to  a  certain 
point,  on  heating  with  water.  J.  J.  S. 

Some  Reactions  of  Sodamide.  Louis  Meunier  and  E. 
Desparmet  ( Gompt .  rend.,  1907,  144,  273 — 275). — The  action  of 
sodamide  on  polyhaloid  derivatives  of  the  hydrocarbons  is  very  similar 
to  that  of  alcoholic  potash.  With  ethylene  dibromide,  it  gives 
acetylene.  With  chloroform,  the  reaction  is  slower  in  commencing, 
but  becomes  explosive,  bromoform  reacts  similarly  and  even  more 
violently  ;  if,  however,  powdered  sodamide  is  added  in  small  quanti¬ 
ties  to  excess  of  chloroform  and  the  latter  warmed  slightly,  ammonia  is 
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evolved  and  a  mixture  of  sodium  chloride  and  cyanide  precipitated. 
This  reaction  can  be  expressed  by  an  equation  CHC13  4-  4NaNH2  = 
NaCN  +  3NaCl  +  3NHg,  precisely  similar  to  that  for  the  prepara¬ 
tion  of  the  carbylamines.  Moreover,  chloroform  diluted  with 
anhydrous  benzene,  when  heated  with  aniline  (1  mol.)  and  sodamide 
(3  mols.), gives  phenylcarbylamine,thus  :  NH0Ph  +  CHC13  +  3NaNH2  = 
3NaCl  +  3NH3  +  PhNC. 

Sodamide  can  be  employed  for  the  preparation  of  sodium  derivatives 
(compare  Alexeeff,  Journ.  Russ.  Phys.  Chim.  Soc.,  1902,  34,  526; 
Titherley, Proc.,  1902, 18, 186;  Halier,  Abstr.,  1905,  i,  214;  and  Claisen 
and  Feyerabend,  Abstr.,  1905,  i,  286).  Aniline,  diphenylamine,  and 
diazoaminobenzene  readily  give  sodium  derivatives.  Addition  of 
diphenylamine  in  ethereal  solution  to  benzyl  chloride  in  the  same 
solvent  containing  a  slight  excess  of  sodamide  causes  a  vigorous 
reaction  with  evolution  of  ammonia  and  formation  of  diphenylbenzyl- 
amine. 

Ethyl  malonate,  when  treated  in  cold  benzene  solution  with 
sodamide,  forms  a  transparent  jelly  probably  consisting  of  the 
additive  compound,  NH2*C(0Et)(0Na),CH2*C02Et,  which,  when 
heated,  evolves  ammonia  and  gives  the  sodium  derivative, 

CHNa(C02Et)2. 

When  anhydrous  acetaldehyde  is  added  to  sodamide  covered  with 
dry  ether,  a  white,  crystalline  precipitate,  stable  in  dry  air,  is  formed, 
whilst  ammonia  is  evolved  and  combines  with  the  aldehyde,  forming 
aldehyde-ammonia.  The  evolution  of  ammonia  can  only  be  explained 
by  the  dehydration  of  the  aldehyde  and  formation  of  the  sodium 
derivative  of  the  corresponding  imine,  CH3’CHO  +  2NaNH2  = 
CH3*CHlNNa  +  NaOH  +  HH3.  The  crystalline  precipitate  is  there¬ 
fore  probably  a  mixture  of  aldehyde-ammonia  and  the  sodimino- 
derivative.  This  explanation  agrees  with  Delepine’s  work  on 
aldehyde-ammonia  (Abstr.,  1898,  i,  462).  E.  H. 

Relative  Stability  of  some  Metalammine  Compounds.  Leo 
Tschugaeff  ( Ber .,  1907,  40,  173 — 181.  Compare  Abstr.,  1904,  i, 
478;  1905,  i,  865;  1906,  i,  814). — The  capacity  of  a  number  of 
primary,  secondary,  and  tertiary  amines  to  form  complex  compounds 
with  copper,  silver,  platinum,  and  nickel  salts  in  A/ 10  solution  has 
been  investigated  qualitatively  and  found  to  diminish  as  the  number  of 
A-hydrogen  atoms  substituted  is  increased. 

On  addition  of  methyl-,  ethyl-,  ?r-propyl-,  -isopropyl-,  n-butyl-, 
isobutyl-,  tert.- butyl-,  sec. -butyl-,  w-amyl-,  isoamyl-,  tert.- amyl-,  or 
vinyl-amine  to  aqueous  copper  chloride,  copper  hydroxide  is  precipi¬ 
tated  and  dissolves  on  addition  of  an  excess  of  the  amine,  forming  the 
characteristic  blue  solution ;  with  camphylamine,  fenehylamine,  or 
thujylamine  the  addition  of  alcohol  is  necessary  for  complete  solution 
of  the  blue  compound,  which  may  be  extracted  with  ether,  chloroform, 
or  benzene.  The  red  compounds,  (Su)2Cu,2a,  [Su  =  C2H4(CO)2N  ;  a  = 
an  amine],  is  formed  on  addition  of  succinimide  to  the  blue  solutions. 

Under  the  same  conditions,  secondary  amines  such  as  diethyl-, 
di-re-propyl-,  di-fsobutyl-,  di-isoamyl-,  and  dibenzyl-amine  dissolve  only 
small  quantities  of  the  precipitated  copper  hydroxide,  whilst  this  is 
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completely  insoluble  in  tertiary  amines  :  trimethyl-,  triethyl-,  tri-«- 
propyl-,  triisobutyl-,  and  triisoamyl-amines,  which  do  not  form  complex 
metallic  compounds  in  either  aqueous  or  alcoholic  solution.  On  pro¬ 
longed  contact  with  trimethylamine,  copper  hydroxide  is  converted 
into  the  black  oxide. 

The  aliphatic  amines  react  in  the  same  manner  with  dilute  silver 
nitrate,  forming  a  black  precipitate  of  silver  oxide  which  is  dissolved 
by  an  excess  of  the  primary  amines.  Camphylamine  forms  with  silver 
oxide  a  crystalline  compound  which  is  soluble  in  alcohol. 

The  primary  aliphatic  amines  form  complex  compounds  with  silver 
succinimide  with  development  of  heat  (compare  Landsberg,  Abstr.,  1883, 
47 6).  Benzylamine  silver  succinimide,  (Su)  Ag,CH2Ph*NH2,  crystallises 
from  alcohol  in  nacreous  leaflets,  and  commences  to  become  brown  in  a 
sealed  capillary  tube  at  160°,  m.  p.  about  190°  (decomp.). 

Silver  oxide  precipitated  by  addition  of  secondary  or  tertiary  amines 
to  dilute  silver  nitrate  is  dissolved  by  an  excess  of  the  secondary 
amines  to  a  less  extent  than  is  copper  hydroxide,  whilst  it  is  almost 
insoluble  in  excess  of  the  tertiary  amines  in  which  even  silver  chloride 
is  barely  soluble. 

The  behaviour  of  silver  salts  with  pyridine  and  quinoline  bases 
is  completely  analogous  with  that  of  the  copper  salts  (Jorgensen, 
Abstr.,  1886,  857). 

Whilst  the  action  of  primary  aliphatic  amines  on  potassium  platini- 
chloride  in  aqueous  solution  leads  to  the  formation  of  platoso-diamine 
chlorides  and  platoso-diamine  platinosochlorides  (Jorgensen,  loc.  cit.), 
tertiary  amines  precipitate  metallic  platinum  slowly  at  the  ordinary 
temperature  or  quickly  on  boiling,  trimethylamine  yielding  an  odour 
of  acetaldehyde. 

With  nickel  salts  and  aliphatic  amines  there  have  been  obtained  in 
addition  to  the  succinimide  compounds  derived  from  primary  amines, 
(Su)2Ni,2a  (Abstr.,  1906,  i,  814),  only  an  unstable  derivative  of 
dimethylamine. 

[With  J.  Surenjanz:] — Tetramethylethylenediamine  does  not  form 
complex  compounds  with  nickel  salts  (compare  Werner,  Abstr.,  1899, 
i,  856  ;  Kurnakoff,  Abstr.,  1900,  i,  209). 

The  difference  of  the  behaviour  of  the  pyridine  bases  from  that  of 
the  aliphatic  secondary  amines  is  discussed  and  considered  to  support 
Euler’s  views  on  the  formation  of  complex  ions  (Abstr.,  1904,  ii,  379). 

G.  Y. 


StereoisomericDiaquodietbylenediaminecobalt  Salts.  Alfred 
Werner  [and,  in  part,  G.  Jantsch]  ( Ber .,  1907,  40,  262 — 271). — The 
salts  of  this  series  are  obtained  initially  from  complex  ethylene- 
diaminecobalt  compounds,  which  are  formed  by  atmospheric  oxidation 
of  aqueous  cobalt  nitrate  or  sulphate  in  the  presence  of  ethylene- 
diamine,  and  which  will  be  described  in  a  future  paper. 
cis-Diaquodiethylenediaminecobalt  chloride , 

(2)  H!o0oens]C1»'2H20’ 

is  obtained  by  triturating  the  preceding  compounds  with  hydrochloric 
acid,  saturated  at  0°,  or  from  hydroxoaquodiethylenediaminecobalt 
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bromide  in  a  similar  manner.  (“  Hydroxo  ”  indicates  the  hydroxyl 
group  in  direct  union  with  the  metallic  atom.)  This  basic  bromide, 
I  HO  n 

I - no  enr 


LH2° 


jBr2,H20,  is  precipitated  in  red  crystals  by  the  addition 

of  pyridine  and  powdered  potassium  bromide  to  the  syrup  obtained  by  the 
evaporation  of  an  aqueous  solution  of  dinitratodiethylenediaminecobalt 
nitrate  (A.  Liefyen.  Festschrift,  211). 

cis -Diaquodiethylenediaminecobalt  bromide , 

[(2)  i$Coen‘]BrS'2H2°’ 

is  obtained  by  the  same  methods  as  the  chloride.  The  two  salts  form 
red  crystals  and  are  extremely  soluble  in  water,  forming  solutions  with 
an  acid  reaction.  At  115°  the  salts  lose  4H20,  the  chloride  forming 
m-dichlorodiethylenediaminecobalt  chloride  (violeochloride)  and  a 
small  quantity  of  the  green  ftvams-isomeride,  whereas  the  bromide  yields 
chiefly  tfrarts-dibromodiethylenediaminecobalt  bromide  (praseobromide). 
The  cis-diaquo-chloride  or  bromide  in  boiling  aqueous  solution  is 
converted  by  hydrochloric  or  hydrobromic  acid  into  £raras-dichloro- 
diethylenediaminecobalt  chloride  or  the  corresponding  bromide,  whilst 
potassium  hydroxide  converts  them  into  cfVhydroxoaquodiethylene- 
diaminecobalt  chloride  (or  bromide). 

The  configuration  of  the  two  salts  is  ascertained  by  treating  them 
with  sodium  nitrite  and  acetic  acid,  whereby  an  unstable  dinitrito- 
diethylenediaminecobalt  salt,  [(ON*0)2Co  en2]X,  is  obtained,  which 
changes  into  1  :  2-dinitrodiethylenediaminecobalt  nitrite. 
tr&ns-lJiaquodiethylenediaminecobalt  chloride, 

(6)  Hjo0oens]0l»,2H*0’ 

and  the  corresponding  bromide,  [(H20)2Co  en2]Br3,2H20,  are  obtained 
by  treating  1  : 6-hydroxoaquodiethylenediaminecobalt  bromide  (com¬ 
pare  following  abstract)  with  the  concentrated  halogen  acid,  or  from 
Werner  and  Braunlich’s  di-?sothioeyanodiethylenediaminecobalt  thio¬ 
cyanate  (Abstr.,  1900,  i,  86)  in  the  following  way.  An  aqueous  solu¬ 
tion  of  the  thiocyanate  is  heated  with  potassium  hydroxide,  cooled,  and 
treated  with  hydrobromic  acid ;  the  reddish-brown  precipitate  of 
1  : 6-hydroxoaquodiethylenediaminecobalt  thiocyanate  is  dissolved  in 
50%  acetic  acid  and  treated  with  sodium  nitrite,  whereby  1  :  6-di- 
nitritodiethylenediaminecobalt  thiocyanate  is  obtained,  which  by  tritura¬ 
tion  with  concentrated  hydrochloric  or  hydrobromic  acid  yields  the 
required  salt.  The  tfrcms-diaquo-ehloride  forms  glistening,  reddish- 
brown  needles,  the  bromide  violet-brown  leaflets.  Both  contain  2H20, 
which  is  lost  readily.  By  stronger  heatiog,  the  chloride  is  converted 
mainly  into  the  dichlorovioleo-chloride,  whilst  the  bromide  yields  only 
the  dibromopraseo-bromide.  C.  S. 

Theory  of  Hydrolysis  and  Stereoisomeric  Hydroxoaquo- 
diethylenediaminecobalt  Salts.  Alfred  Werner  ( Ber. ,  1907,  40, 
272 — 287). — cis-Hyd/roxoaquodiethylenediaminecobalt  chloride, 


'(!)  HO  c 
_(2)  H20Lo 


ci2,h2o, 


obtained  by  the  addition  of  pyridine  or,  less  suitably,  of  potassium 


190 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


hydroxide  to  an  aqueous  solution  of  cis-diaquodiethylenediaminecobalt 

chloride,  is  a  brownish-red,  crystalline  powder,  and  is  reconverted  into 

the  diaquochloride  by  concentrated  hydrochloric  acid.  From  an 

aqueous  solution  of  the  substance  which  has  been  heated  at  115° 

before  solution,  triethylenediamineeobalt  salts  and  ethylenediamine- 

cobalt  salts  can  be  obtained. 

cis-  Hydroxoaquodiethylenediaminecobalt  bromide, 

~HO  n 

.Co  en0 


H2Ov 


Br9,H20, 


is  obtained  (1)  like  the  preceding  compound;  (2)  by  treating  trans- 
dicblorodiethylenediaminecobalt  chloride  (praseo-chloride)  with  con¬ 
centrated  potassium  hydroxide  and  neutralising  the  resulting  solution 
with  cold  concentrated  hydrobromic  acid  ;  (3)  in  a  similar  manner 
from  cis-dichlorodiethylenediaminecobalt  chloride  (violeo-chloride).  It 
forms  a  red,  crystalline  powder  and  possesses  properties  similar  to 
those  of  the  chloride. 

The  iodide,  H7)^°  en2  VHgOj  *s  obtained  in  small,  brownish- 

red  needles  by  treating  an  aqueous  solution  of  cis-diaquodiethylene- 
diaminecobalt  bromide  with  pyridine  and  powdered  potassium  iodide. 


The  dithionale, 


U)HO  Coen 

(2)  H2croeno 


S206,  crystallises  in  slender,  violet- 


red  needles,  and  is  prepared  by  adding  pyridine  and  saturated  sodium 
dithionate  to  the  solution  of  the  syrup  obtained  by  the  evaporation, 
after  prolonged  boiling,  of  an  aqueous  solution  of  dinitratodiethylene- 
diaminecobalt  nitrate. 

trans -Hydroxoaquodiethylenediaminecobalt  chloride, 


CL 


71)  HO  n 
(6)  H20Co  en* 

is  obtained  from  aqueous  i?-ans-diaquodiethylenediaminecobalt  chloride 
in  pearly- bluish -red  leaflets  by  the  addition  of  potassium  hydroxide, 
or,  less  readily,  in  needles  by  the  addition  of  pyridine. 


The  bromide, 


l1)  H0  Coi 
_(6)  H20^° 


JBr2,  is  obtained  similarly,  or  better,  by 

boiling  an  aqueous  solution  of  the  m-compound  for  two  minutes  with 
potassium  hydroxide  and  neutralising  the  well-cooled  solution  with 
hydrobromic  acid.  It  is  a  light  red,  crystalline  powder ;  the  cryoscopic 
method  in  aqueous  solution  indicates  the  presence  of  three  ions, 

j~g^}C°en2  and  2Br. 

The  iodide,  jgj  H^O^°  en2  ^2’  *s  *n  Pearly  reddish-brown 

leaflets  by  decomposing  an  aqueous  solution  of  ^raras-diaquodiethylene- 
diaminecobalt  chloride  with  concentrated  potassium  hydroxide  followed 
by  the  addition  of  potassium  iodide. 

S206,  obtained  by  the  addition  of 


The  dithionate, 


'WHO  Co 

_(6)  H20Lo 


saturated  sodium  dithionate  to  an  aqueous  solution  of  rfrcms-hydroxo- 
aquodiethylenediaminecobalt  chloride,  crystallises  in  glistening,  red 
needles. 

The  salts  of  the  cis-  and  iraws-hydroxoaquodiethylenediaminecobalt 
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Beries  have  a  faintly  alkaline  reaction,  but  do  not  precipitate  silver 
oxide  from  silver  nitrate  solution  or  absorb  carbon  dioxide ;  mineral 
acids  convert  them  into  salts  of  the  diaquo-series.  They  are,  as  a 
rule,  sparingly  soluble  in  water,  but  dissolve  readily  in  the  presence  of 
acetic  acid,  forming  solutions  from  which  metallic  salts  precipitate  the 
corresponding  hydroxoaquo-salt. 

The  properties  of  these  salts  of  the  basic  diethylenediaminecobalt 
series,  those  of  Pfeiffer’s  pyridine  chromium  compounds  (Abstr.,  1906, 
i,  531),  and  those  even  of  Jorgensen’s  pentammine  and  tetrammine 
cobalt  and  chromium  salts  (Abstr.,  1883,554;  1891,  1325  ;  1898,. ii, 
226)  cannot  be  rationally  interpreted  by  Jorgensen’s  theory  that  the 
hydroxyl  group  is  linked  to  a  water  molecule,  thus  : 


Co"^2^ 

(NH3)5 


OH 

s20fl 


&c. 


By  the  author’s  theory  the  formation  of  hydroxoaquo-  from  diaquo- 
compounds  is  represented, 

HO 


n  H00 
etl2CoHlO 


x3+c5nk5= 


en2c°H20j 


x2+c5nh5 


■HX, 


and  the  tendency  for  the  reverse  change  to  occur, 
'  ,,  HO 

en2C°H2o 


X2  +  HX'  = 


n  HoO 

en2CoH20 


X' 
X  ’ 


serves  to  account  for  many  of  the  properties  of  the  hydroxoaquo-salts. 

An  attempt  is  made  to  explain  the  formation  and  reactions  of 
hydroxo-salts  by  the  aid  of  the  ionic  hypothesis.  C.  S. 


Synthesis  of  a- Amino  y-hydroxy butyric  Acid.  Emil  Fischer 
and  Hebbekt  Blumenthal  (Ber.,  1907,  40,  106 — 113). — a-Bromo-y - 
phenoxyethylmalonic  acid,  0Ph*CH2,CH2,CBr(C02H)2,  obtained  by  the 
gradual  addition  of  bromine  to  an  ethereal  solution  of  y-phenoxyethyl- 
malonic  acid  (prepared  according  to  Perkin,  Bentley,  and  Haworth, 
Trans.,  1896,  69,  165)  separates  from  benzene  in  rhombic  crystals, 
m.  p.  148°  (corr.)  with  evolution  of  gas.  Whenheated  at  150 — 155°it 
evolves  carbon  dioxide  and  is  converted  into  a-bromo-y-phenoxybutyric 
acid,  0Ph*CH2*CH2*CHBr*CO2H,  which  separates  from  a  mixture 
of  ether  and  light  petroleum  in  stellate  prisms  and  has  m.p.  101 '5°  (corr.). 

a-Amino-y-phenoxybutyric  acid,  0Ph*CH2*CH2,CH(NH2),C02H, 
obtained  by  agitating  the  preceding  compound  with  aqueous  ammonia 
and  then  either  allowing  the  mixture  to  remain  at  the  ordinary 
temperature  for  four  to  five  days  or  heating  in  a  closed  vessel  for 
three  hours  at  100°,  separates  from  water  in  colourless  needles,  m.  p. 
233°  (decomp.).  When  boiled  with  strong  hydrobromic  acid,  phenol 
and  a-amino-y-hydroxybutyric  acid,  0H'CH2'CH2*CH(NH2)*C02H, 
are  formed,  the  latter  readily  passing  into  its  lactone  which  crystallises 
out  in  the  form  of  its  hydrobromide.  a-Aminobutyrolactone  hydrobromide, 
04H802NBr,  separates  from  alcohol  in  glistening,  almost  colourless 
pyramids,  m.  p.  227°  (corr.)  (decomp.) ;  when  treated  with  silver  car¬ 
bonate,  it  forms  either  the  lactone  or  the  free  acid  according  to  the  con¬ 
ditions.  a- Amino-y-hydroxybutyric  acid,  0H,CH2*CH2,CH(XH2),C02H, 
crystallises  from  aqueous  alcohol  in  silky,  colourless  needles,  m.  p.  187° 
(corr.)  (decomp.),  it  has  a  very  faint  acid  reaction  towards  litmus.  Its 
copper  salt  forms  dark  blue  prisms.  Its  hydrochloride,  C4Hg02XCl,H20, 


192 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


separates  from  aqueous  alcohol  iu  prisms  ;  when  dehydrated,  it  has 
m.  p.  201 — 203°  (corr.)  (decomp.). 

a-Aminobutyrolactone  may  be  obtained  in  the  crude  form  as  an  oil 
by  the  addition  of  potassium  carbonate  to  an  aqueous  solution  of 
a-aminobutyrolactone  hydrobromide  ;  on  exposure  at  the  ordinary  tem¬ 
perature  it  solidifies,  being  converted  into  di-[$-hydroxyethyldiketo- 

piperazine,  OH*CH2*CH2,CH<^^^-^^^>'CH*CH2,CH2*OH,  which 

crystallises  from  alcohol ;  it  softens  at  185°  and  has  m.  p.  192°  (corr.). 
In  aqueous  solution  it  is  neutral  and  does  not  form  a  copper  salt.  The 
substance  is  possibly  a  mixture  of  two  stereoisomerides. 
a-Benzoylamino-y-hydroxybutyric  acid, 

0H-CH2-CH2-CH(NHBz)-C02H, 

prepared  by  the  addition  of  benzoyl  chloride  and  sodium  hydroxide  to 
a-aminobutyrolactone  hydrobromide,  separates  from  water  in  colourless 
needles,  which  soften  at  117°  and  have  m.  p.  121°  (corr.).  Its  aqueous 
solution  gives  an  acid  reaction,  and  when  boiled  for  several  minutes 
is  converted  into  a-benzoylaminobutyrolactone,  C11H1103N,  which 
separates  in  hard  crystals  ;  it  softens  at  137°  and  has  m.  p.  142°  (corr.). 

A.  McK. 

Action  of  Acid  Anhydrides  on  Creatine  and  on  Creatinine. 
F.  Urano  ( Beitr .  chem.  Physiol.  Path.,  1907,  9,  183 — 184.  Compare 
Erlenmeyer,  junr.,  Abstr.,  1895,  i,  310). — Benzoylcreatinine, 

CnHuC)2N3, 

is  formed  when  benzoic  anhydride  is  heated  with  creatine  at  120°  or 
with  creatinine  at  150°.  It  crystallises  from  95%  alcohol  in  pale 
yellow  needles,  m.  p.  187°. 

Phthalyldicreatine,  C6H4[C0,NH*C(NH),17Me,CH2*C02Il]2,  obtained 
by  heating  phthalic  anhydride  with  creatine  or  creatinine  at  140°  for  ten 
hours,  crystallises  from  alcohol  in  slender,  colourless  needles,  m.  p. 
212°.  J.  J.  S. 

Walden’s  Inversion.  Emil  Fischer  ( Ber .,  1907,  40,  489—508. 
Compare  Walden,  Abstr.,  1896,  i,  205  ;  1898,  i,  127,  178  ;  1899,  ii, 
538). — The  results  of  Walden’s  experiments  on  the  change  of  an  active 
substance  into  its  antipode  without  the  intermediate  formation  of  the 
racemic  form  can  be  formulated  by  the  scheme  : 

(NOC1)  .  t  .  (PC15) 

| - ^  Z-a-Chlorosuccinic  acid  ~  eZ-malic  acid 

I  (KOH)  >f 

^-Aspartic  acid  (Ag„0)  I  (Aa„0) 

[  ^  “  (PCI.)  | 

I - £-Malic  acid  ^_J^!c?-a-chlorosuccinic  acid 

.  (N203)  (KOH) 

The  inversion  must  be  caused  by  the  action  of  the  silver  oxide  or  of 
the  potassium  hydroxide  (or  phosphorus  pentachloride)  ;  Walden 
regards  the  latter  as  producing  an  optically  normal  reaction,  that  is 
one  without  change  or  configuration.  If  this  be  so,  either  nitrosyl 
chloride  or  nitrous  acid  must  cause  inversion  by  its  action  on  ^-aspartic 
acid. 

Similar  inversions  have  been  performed  by  the  author  with  alanine 
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(Abstr.,  1905,  i,  692),  leucine  (Abstr.,  1906,  i,  808),  and  phenyl¬ 
alanine  : 

(NOBr)  _  _  (NH3) 

j - >■  /-Bromopropionic  acid - 1 

t 

Z-  Alanine 

(/-Bromopropionic  acid  ^ - 

(NH3)  (NOBr) 

The  active  a-bromopropionic  acid  or  its  ester  is  converted  into  the 
amino-acid  of  the  same  sign  by  aqueous  or  liquid  ammonia  or  by 
potassium  phthalimide,  whereas  by  the  action  of  nitrosyl  bromide, 
c?-alanine  and  its  ester  yield  bromopropionic  acid  and  ester  of  opposite 
signs. 

(/-Alanine  — >-  /-bromopropionic  acid 
(/-Alanine  ester  — >-  (/-bromopropionic  ester. 

This  result,  which  has  been  observed  in  the  case  of  other  amino-acids, 
indicates  that  optical  inversion  is  caused  by  the  action  of  nitrosyl 
chloride  or  bromide. 

Walden’s  contention  that  potassium  hydroxide  or  phosphorus  penta- 
chloride  causes  an  optically  normal  reaction  is  supported  by  his  own 
observation  that  active  haloid  acids  and  their  esters  are  changed  into 
hydroxy-acids  and  esters  of  the  same  sign  by  the  former,  whereas 
(/-lactic  acid  or  its  ester  yields  (/-chloropropionic  acid  by  the  action  of 
the  latter.  Moreover,  aqueous  (/-chloropropionic  acid  is  converted  by 
silver  oxide  into  /-lactic  acid  (Purdie  and  Williamson,  Trans.,  1896, 
09,  837),  whilst  natural  (/-alanine  yields  (/-lactic  acid  by  the  action  of 
nitrous  acid  (Fisher  and  Skita,  Abstr.,  1901,  i,  783).  The  author  con¬ 
firms  these  results  by  showing  that  /-bromopropionic  acid  is  converted 
into  (/-lactic  acid  by  silver  oxide  or  carbonate  and  into  /-lactic  acid  by 
dilute  potassium  hydroxide. 

The  ester  of  /-bromopropionic  acid  does  not  react  with  silver  oxide 
at  low  temperatures  ;  Z-bromopropionylglycine,  however,  yields  a  sub¬ 
stance  which  is  hydrolysed  to  /-lactic  acid.  The  action  of  silver  oxide 
on  an  haloid  acid  and  its  esters  is  similar  to  that  of  nitrosyl  bromide 
on  active  hydroxy-acids  and  their  esters. 

Little  can  be  said  at  present  concerning  the  mechanism  whereby 
optical  inversion  is  produced.  Walden  regards  the  abnormal  reac¬ 
tions  caused  by  silver  or  mercuric  oxide  as  due  to  the  formation  of 
unstable  additive  products  by  the  decomposition  of  which  a  change  of 
configuration  is  rendered  possible.  Evidence  of  the  formation  of  addi¬ 
tive  compounds  has  been  obtained  by  the  author  in  a  few  cases  which 
are  described  below. 

The  new  'compounds  recorded  are : 

Ethyl  \-a-phthalylalanine ,  C6H4<^QQ^>N*CHMe*C02Et,  containing 

about  42%  of  the  racemic  form,  is  obtained  by  heating  ethyl  Z-a-bromo- 
propionate  and  powdered  potassium  phthalimide  for  five  hours  at  125° 
to  prevent  racemisation  as  much  as  possible  (compare  Gabriel  and 
Colman,  Abstr.,  1900,  i,  358) ;  it  has  m.  p.  58 — 60°  and  [a]“  7T5°  in 
alcoholic  solution. 


(/-Alanine 

f 
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Phthalyl-d-alanine,  C6H4<£^N-CHMe-C02H,  m.  p.  150—151° 

(corr.)  softening  at  139°,  is  obtained  by  heating  d-alanine  and  phthalic 
anhydride  for  seven  hours  at  120 — 125°;  it  separates  from  hot  water 
in  small,  quadrangular  leaflets,  has  [a]^°  -  17’84°  in  alcoholic  solution, 
and  yields  rf-alanine  by  hydrolysis  with  20%  hydrochloric  acid  ;  the 
ethyl  ester  has  m.  p.  54 — 56°  (corr.)  and  [a]^0  —  12'46°. 

By  the  action  of  excess  of  bromine  on  ethyl  d-alanine  or  ethyl 
Z-leucine  in  a  minimal  quantity  of  20%  hydrobromic  acid,  in  a  freezing 
mixture,  red  oils  are  obtained,  which  seem  to  consist  of  additive  com¬ 
pounds  of  bromine  and  the  ester  ;  they  are  decomposed  by  nitric  oxide, 
yielding  respectively  ethyl  cZ-a-bromopropionate  and  ethyl  cZ-a-bromo- 
Zsohexoate. 

Ethyl  \-a-bromoisohexoate,  prepared  from  Z-a-bromoZsohexoic  acid, 
obtained  from  Z-leucine  and  nitrosyl  bromide,  has  b.  p.  49 — 54°/0'5  mm., 
[u]d  ~  43'1°,  and  contains  some  of  the  racemic  form. 

\-a- Bromopropionylglycine,  CHMeBr*C0*NH*CH2,C02H,  m.  p.  120° 
(corr.),  is  obtained  conveniently  from  glycine  and  Z-a-bromopropionyl 
chloride  ;  it  crystallises  in  large  prisms,  [a]o*  —  35 ‘27°  in  aqueous  and 
—  46,6°  in  alcoholic  solution.  By  treatment  with  water  and  silver  car¬ 
bonate  it  yields  at  first  slender  needles  of  a  silver  salt,  but  after  long 
keeping  and  evaporation  a  viscous  liquid  is  obtained,  probably  consist¬ 
ing  of  the  active  lactylglyeine,  which  by  hydrolysis  yields  Z-lactic 
acid. 

r- Lactylglyeine,  OH’CHMe’CO’NH'CH^'COgH,  prepared  from  r- a- 
bromopropionylglycine  in  a  similar  manner,  has  m.  p.  108’5 — 109’5° 
(corr.).  C.  S. 

Aminolactaldekyde.  Alfred  Wohl  and  H.  Schweitzer  ( Ber ., 
1907,  40,  92 — 102). — a ~Chloro-fi-hydroxypropaldehyde  methyl  acetal, 
0H*CH2*CH01'CH(0Me)2,  best  obtained  by  preparing  the  requisite 
hypochlorous  acid  by  passing  a  current  of  chlorine  into  an  aqueous 
solution  of  sodium  hydrogen  carbonate  and  then  adding  acraldehyde 
dimethyl  acetal  (compare  Abstr.,  1898,  i,  555),  has  b.  p.  97 — 98°/ll  mm. 
Its  benzoyl  derivative  has  b.  p.  68°/0-25  mm. 

a-Chloro-fi-benzoylhydroxypropaldehyde  ethyl  acetal, 
OBz-CH2-CHCl-OH(OEt)2, 
has  b.  p.  128°/0,3  mm. 

The  constitution  of  a-chloro-/?-hydroxypropaldehyde  methyl  acetal  is 
indicated  by  its  behaviour  on  oxidation  with  alkaline  potassium 
permanganate,  when  the  potassium  salt  of  the  acid, 
C02H-CHCl-CH(0Me)2, 

is  formed.  By  the  action  of  methyl  iodide,  the  latter  salt  was  con¬ 
verted  into  the  methyl  ester,  002Me,CHCl*CH(0Me)2,  b.  p.  86°/ll  mm. 
The  corresponding  ethyl  ester ,  C02Et*CHCl*CH(0Et)2,  has  b.  p. 
116— 117°/11  mm. 

Aminolactaldehyde  methyl  acetal,  NH2*CH2,CH(OH)*CH(OMe)2,  ob¬ 
tained  by  heating  a  mixture  of  a-chloro-/3-hydroxylpropaldehyde  methyl 
acetal  and  sodium  iodide  with  methyl  alcoholic  ammonia  at  120°  for 
forty-eight  hours,  has  b.  p.  100 — 1 1 1°/1 1  mm.  and  separates  from 
ethyl  acetate  in  needles,  m.  p,  55 — 58°. 
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Aminolactaldehyde  ethyl  acetal,  NH2*CH2*CH(OH)*CH(OEt)2,  has 
b.  p.  120 — 121°/14  mm. 

Aminolactaldehyde  hydrochloi'ide,  NH2*CH2*CH(OH)*CHO,HCl,  ob¬ 
tained  by  the  action  of  fuming  hydrochloric  acid  on  aminolactaldehyde 
methyl  acetal,  crystallises  in  needles  and  begins  to  decompose  at  137°, 
It  reduces  both  Fehling’s  solution  and  ammoniacal  silver  nitrate.  Its 
semicarbazone,  CH^NHgCl^CHtOHVCH:^ -NH-CO-KH^MeOH,  is 
hygroscopic,  softens  at  72°,  and  has  m.  p.  74 — 75°.  Its  platinichloride 
begins  to  decompose  at  155°. 

When  aminolactaldehyde  hydrochloride  is  oxidised  by  bromine  it 
forms  isoserine. 

When  aminolactaldehyde  hydrochloride  is  dissolved  in  ethyl 
alcohol  and  a  few  drops  of  chloroform  are  added  and  the  mixture 
agitated  for  twenty-four  hours  at  the  ordinary  temperature  with 
diethylamine,  anhydrobisaminolactaldehyde  (iso serine  aldehyde), 

[nh2-ch2-ch(oh)*oh:N‘CH2*ch(OH)-cho]3, 

is  obtained  as  a  white  powder.  The  aqueous  solution  of  the  latter 
compound  gives  an  alkaline  reaction ;  it  reduces  ammoniacal  silver 
nitrate  and  boiling  Fehling’s  solution,  and  begins  to  decompose  at 
125°.  When  its  molecular  weight  is  determined  by  the  cryoscopic  method 
in  aqueous  solution,  values  are  obtained  for  a  termolecular  compound  ; 
after  standing  two  days,  the  values  indicate  a  bimolecular  structure 
and  finally,  after  five  days,  a  unimolecular  structure.  Dilute  hydro¬ 
chloric  acid  converts  the  anhydro-compound,  either  in  its  unimolecular 
or  in  its  termolecular  form,  at  the  ordinary  temperature  into  the 
aminoaldehyde  hydrochloride.  A.  McK. 

Constitution  of  Cyanic  Acid.  F.  Carlo  Palazzo  and  Eduardo 
Carapelle  (Ghem.  Centr.,  1906,  ii,  1723 — 1724;  from  Estr.  Giorn, 
Sci.  Nat.  Econ.,  26.  Compare  Nef,  Abstr.,  1896,  i,  71). — Since  the 
action  of  diazomethane  (compare  Meyer,  Abstr.,  1906,  i,  108)  on 
cyanic  acid  yields  a  derivative  of  a  carbamide,  the  author  concludes 
that  free  cyanic  acid  is  not  tautomeric,  but  has  the  formula  CKCINH, 
and  that  its  salts  are  also  carbimides.  The  action  of  the  acid  on  diazo¬ 
methane  is  somewhat  energetic.  When  the  ethereal  solution  of  the 
acid  at  -  12°  is  poured  into  the  ethereal  solution  of  diazomethane  at 
—  5°  and  the  mixture  treated  with  dry  ammonia,  methylcarbamide, 
NHyCCHSTHMe,  m.  p.  101 — 102°,  is  the  main  product.  Diazoethane 
yields  ethylcarbamide  ;  methyl  ethylcarbamate,  NHEt*C02Me,  b.  p. 
96 — 100°/50  mm.,  70 — 73°/19  mm.  (compare  Klobbie,  Rec.  trav.  chim., 
1888,  7,  355),  is  also  formed  from  the  methyl  alcohol  which  always 
accompanies  diazoethane  (compare  von  Pechmann,  Abstr.,  1899,  i,  134). 

E.  W.  W. 

Preparation  of  Cyanoacetylcarbamide  and  its  Alkyl  and 
Amyl  Derivatives.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co. 
(D.R.-P.  175415). — It  has  been  found  that  cyanoacetylcarbamide  and 
its  derivatives  can  be  readily  obtained  by  condensing  cyanoacetic  acid 
and  carbamide  or  one  of  its  alkyl  or  acyl  derivatives  with  an  acid 
anhydride.  A  mixture  of  carbamide,  cyanoacetic  acid,  and  acetic 
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anhydride  when  warmed  on  the  water-bath  furnishes  pure  cyano- 
acetylcarbamide.  Methylcarbamide,  cyanoacetic  acid,  and  propionic 
anhydride  give  cyanoacetylmethylcarbamide.  Dimethylcarbamide, 
cyanoacetic  acid,  and  acetic  anhydride  yield  cyanoacetyldi methyl- 
carbamide,  whilst  phenylcarbamide,  cyanoacetic  acid,  and  benzoic 
anhydride  give  rise  to  cyanoacetylphenylcarbamide  (m.  p.  216°). 

G.  T.  M. 

New  Synthesis  of  Fulminic  Acid.  The  Formation  of 
Fulminic  Acid  from  Alcohol  and  Nitric  Acid.  Heinrich 
Wieland  ( Ber 1907,  40,  418 — 422). — When  methylnitrolic  acid  is 
boiled  for  a  short  time  with  dilute  nitric  acid  and  silver  or  mercuric 
nitrates,  the  corresponding  salt  of  fulminic  acid  crystallises  out ;  the 
by-products  of  the  interaction  are  formic  acid,  nitrous  oxide,  carbon 
dioxide,  ammonia,  and  a  small  quantity  of  nitrous  acid  and  nitric 
oxide. 

The  interaction  of  nitric  acid  and  alcohol  is  explained  by  the 
following  scheme  : 

ch3-ch2-oh  ch3-cho  ch(:noh)-co2h 

no2-c(:noh)-co.2h  — >  no2-c(:noh)h  — >  hno2  +  c:noh. 

The  experimental  support  for  the  above  hypothesis  is  as  follows. 
Wohler  (Abstr.,  1905,  i,  418)  found  aldehyde  a  more  suitable  agent 
than  alcohol  for  the  preparation,  whilst  the  formation  of  methyl¬ 
nitrolic  acid  from  isonitrosoacetic  acid  has  been  accomplished  by 
Ponzio  (Abstr.,  1903,  i,  453).  W.  It. 

Iron-Cyanogen  Compounds.  IV.  Karl  A.  Hofmann  [with 
H.  Arnoldj  and  H.  Hiendlmaier]  ( Annalen ,  1907,  362,  54 — 72). — 
With  the  object  of  showing  the  truth  of  the  former  statement  (Abstr., 
1906,  i,  75)  that  the  blue  ’iron-cyanogen  compounds,  formed  either 
from  ferric  salts  and  ferrocyanide  or  ferrous  salts  and  ferricyanides, 
are  derivatives  of  potassium  ferrocyanide  in  which  potassium  is  either 
wholly  or  partly  replaced  by  tervalent  iron,  the  reduction  of  mixed 
solutions  of  ferric  salts  and  potassium  ferricyanide  has  been  studied. 
It  has  been  further  shown  that  those  compounds,  believed  by  several 
investigators  to  be  ferrous  cyanide,  are  really  complex  iron-cyanogen 
compounds.  The  compound  Fe2CGN6H,2|H20  is  obtained  by  treating 
a  solution  containing  molecular  proportions  of  potassium  ferricyanide 
and  ferric  alum  with  hydrogen  peroxide ;  since  this  compound  differs 
only  from  that  obtained  by  treating  soluble  Prussian  blue  with  dilute 
acid  in  the  percentage  of  water  present,  it  is  evident  that  soluble 
Prussian  blue  contains  the  ferrocyanide  complex. 

When  a  solution  containing  potassium  ferricyanide  and  ferric 
chloride  is  acted  on  by  free  hydroxylamine,  soluble  Prussian  blue 
alone  is  formed  ;  from  this  it  follows  that  soluble  Turnbull’s  blue  is 
identical  with  soluble  Prussian  blue;  in  other  words,  Turnbull’s  blue 
is  not  a  ferrous  ferricyanide.  Ferrous  cyanide  is  not  obtained  by  add¬ 
ing  ammonia  to  a  solution  containing  ferrous  chloride  and  prussic 
acid  ;  the  precipitates  thus  obtained  on  oxidation  are  converted  into 
complex  substances  in  which  the  atomic  ratio  of  iron  to  carbon  is 
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1  : 3,  and  not  1:2  as  it  would  be  were  the  original  precipitate  ferrous 
cyanide. 

The  compound  Fe2C6NGNH4,l-|H20  is  obtained  by  oxidising  the 
precipitate  formed  by  the  interaction  of  ferrous  chloride  (1  mol.), 
hydrocyanic  acid  (6  mols.),  and  ammonia  (4  mols.),  and  similarly  the 
compound  Fe2C6N6H,2H20  when  the  proportions,  ferrous  chloride 
(1  mol.),  prussic  acid  (6  mols.),  and  ammonia  (2  mols.)  are  used.  These 
compounds  are  blue  powders,  decomposed  by  4%  ammonia  in  four 
minutes  at  15°,  insoluble  in  water,  soluble,  however,  in  a  saturated 
aqueous  solution  of  oxalic  acid.  Similar  compounds  were  obtained  by 
using  hydroxylamine  instead  of  ammonia. 

When  the  compound,  Fe2C6N6H2,  obtained  by  boiling  an  aqueous 
solution  of  hydroferrocyanic  acid  with  exclusion  of  air,  is  oxidised,  a 
blue  compound,  Fe2C6NflH,H20,  insoluble  in  water,  oxalic  acid,  and 
ammonium  oxalate  solutions,  is  formed.  Although  similar  to 
Williamson’s  violet,  it  differs  from  it  in  that  it  is  decomposed  by 
ammonia.  Attempts  to  prepare  a  Williamson’s  violet  containing 
sodium  were  unsuccessful.  The  compound,  Fe2C6NGK2,  obtained  as  a 
residue  in  the  preparation  of  hydrocyanic  acid,  is  also  formed  by  heat¬ 
ing  a  solution  of  potassium  ferrocyanide  with  excess  of  oxalic  acid. 

All  soluble  blue  iron-cyanogen  compounds  of  the  general  formula 
FeC6N6FeMe,asH20  are  reduced  by  ammonium  oxalate  in  direct  sun¬ 
light  to  a  yellowish-white  substance  which  is  converted  by  hydrogen 
peroxide  into  Monthier’s  blue  (Berzelius,  Jahresb.,  27,  173).  The 
latter  compound,  Fe2CGNGNH4,H20,  is,  however,  best  prepared  by 
oxidising  with  hydrogen  peroxide  the  green  precipitate  obtained  by 
acting  on  a  solution  containing  potassium  ferrocyanide,  ammonium 
chloride,  and  ammonia  with  fine  iron  wire ;  it  dissolves  in  water  and 
oxalic  acid,  forming  blue  solutions,  not,  however,  in  ammonium  tartrate 
solution ;  it  is  precipitated  from  its  aqueous  solution  by  ammonium 
oxalate,  and  is  decomposed  by  4%  ammonia  iD  five  to  seven  minutes.  It  is 
therefore  very  similar  to  the  blue  iron-cyanogen  compound  obtained 
from  an  acidified  solution  containing  potassium  ferrocyanide  (1  mol.) 
and  a  ferrous  salt  (1  mol.)  (compare  Absbr.,  1905,  i,  756).  A  com¬ 
pound  of  the  same  formula,  Fe2CGN6NH4,H20,  is  obtained  by  oxidising 
in  a  neutral  solution  the  compound  formed  by  the  reduction  of 
Prussian  blue  with  hydrogen  sulphide.  Bobiquet  [Dammer,  Hand- 
buck  III.  (1893),  364]  considered  the  substance  obtained  by  reducing 
Prussian  blue  with  hydrogen  sulphide  to  be  ferrous  cyanide,  but  this 
cannot  be  correct,  since  by  oxidation  in  neutral  solution  only  an  oxy- 
cyanide  and  not  the  above  compound,  Fe2C6NGI7H4,H20,  should  be 
obtained.  "  W.  H.  G. 

Conditions  of  Stability  of  the  Carbylamines.  H.  Guillemard 
( Compt .  rend.,  1907,  144,  141 — 143.  Compare  this  vol.,  ii,  141). — 
When  a  mixture  of  excess  of  ethylearbylamine  with  a  small  quantity 
of  ethyl  iodide  is  kept  at  the  ordinary  temperature  for  a  prolonged 
period,  a  brown,  crystalline  additive  compound,  2EtNC,3EtI,  may  be 
isolated  by  distillation  in  a  vacuum.  It  is  very  soluble  in  water  and 
organic  solvents  and  is  easily  decomposed  by  heat,  by  acids,  and  by 
alkalis  ;  with  the  latter  the  products  include  diethylamine  and  alkali 
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oxalate.  If  the  action  takes  place  at  a  high  temperature,  a  tarry 
product,  apparently  either  a  mixture  of  the  above  compound  and  a 
polymeride  of  the  carbylamine  or  a  compound  of  this  polymeride  with 
ethyl  iodide,  is  obtained. 

The  carbylamines  are  instantly  destroyed  by  normal  alkyl  sulphates 
and  by  those  sulphovinates  which  are  not  strictly  neutral.  They 
combine  with  metallic  cyanides,  giving  compounds  the  stability  of 
which  varies  with  the  cyanide  employed,  but  all  are  dissociated  by 
heat.  The  silver  compound,  AgNC,CNEt,  which  can  be  considered 
as  the  ethyl  ester  of  hydroargentoeyanie  acid,  dissociates  into  silver 
cyanide  and  ethyl  carbylamine  below  140°.  Above  140°  a  mixture  of 
nitrile  and  carbylamine  is  formed,  the  proportion  of  nitrile  increasing 
with  rise  of  temperature. 

The  silver  compound,  when  heated  to  160°  in  a  sealed  tube  for  four 
hours,  is  completely  converted  into  silver  cyanide  and  the  nitrile. 

When  the  carbylamines  are  heated  in  sealed  tubes,  the  molecular 
weight  rises  gradually  at  temperatures  from  100°  to  160°  and  falls 
between  160°  and  240°,  whilst  the  quantity  of  nitrile  formed  increases 
regularly  from  140°  to  240°,  at  which  temperature  the  conversion  into 
nitrile  is  complete.  Hence  it  follows  that,  on  heating,  the  carbylamine 
polymerises  first,  and  the  product  dissociates  into  carbylamine  and 
nitrile,  the  proportion  of  the  latter  increasing  as  the  temperature  is 
raised,  because  the  reaction  is  not  reversible.  A  small  quantity  of  the 
polymeride  was  isolated  as  a  very  explosive,  oily  substance,  which  from 
a  cryoscopic  determination  appears  to  be  termolecular. 

The  conclusion  is  drawn  that  in  their  preparation  the  carbylamines 
may  combine  with  the  alkylating  agent,  and  under  the  action  of  heat 
may  give  rise  to  nitriles  after  polymerisation  or  combination  with  the 
cyanide.  E.  H. 


Complex  Compounds  of  Oxalenediamino-oxime.  Leo 
Tschugaeff  and  Jac.  Surenjanz  (Ber.,  1907,40,181 — 185.  Compare 
Abstr.,  1905,  i,  743  ;  1906,  i,  814). — Oxalenediamino-oxime,  which 
resembles  on  the  one  hand  the  ethylenediamines  in  having  two  amino- 
groups  in  the  apposition  to  each  other,  and,  on  the  other  hand,  the 
a-dioximes  in  having  two  oxime  groups  in  the  same  relative  positions, 
has,  as  was  to  be  expected,  a  strong  tendency  to  the  formation  of  two 
series  of  complex  metallic  compounds.  In  the  present  paper  the  nickel 
compounds  are  described. 

The  action  of  slightly  more  than  2  mols.  of  oxalenediamino-oxime  on 
nickel  acetate  (1  mol.)  in  aqueous  solution,  or  on  other  nickel  salts  in 
presence  of  ammonia,  pyridine,  or  ammonium  acetate,  leads  to  the 


formation  of  the  compound,  Ni(0xH)2,2H20 


nh2-c:no. 

nh2*c:no, 


which  crystallises  in  orange-red  needles,  loses  2H20  at  110°,  and 
decomposes  with  explosive  violence  at  about  270°.  It  dissolves  in 


dilute  mineral  acids  or  acetic  acid,  forming  a  blue  solution,  is  decom¬ 


posed  by  an  excess  of  mineral  acid,  gives  a  brownish -red  coloration 


with  concentrated  aqueous  alkalis,  yields  nickel  sulphide  when  treated 
with  hydrogen  or  ammonium  sulphide,  and  on  solution  in  aqueous 
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potassium  cyanide  forms  oxalenediamino-oxime  and  potassium  nickel 
cyanide. 

In  concentrated  solution  and  in  presence  of  acetic  acid,  1  mol.  of 
nickel  chloride  reacts  with  3 — 4  mols.  of  oxalenediamino-oxime,  forming 
the  chloride ,  Ni(OxH2)3Cl2,  which  crystallises  in  bluish-violet  needles, 
decomposes  suddenly  at  230°,  and  is  moderately  stable  in  acid 
solutions  ;  towards  ammonium  sulphide,  excess  of  mineral  acid,  or 
potassium  cyanide  solution  it  behaves  in  the  same  manner  as  the 
orange-red  compound  into  which  it  is  converted  by  the  action  of  water. 
Both  chlorine  atoms  are  ionised,  being  removed  as  silver  chloride  on 
addition  of  silver  nitrate.  The  nitrate,  Ni(0xH2)3(N03)2,  forms 
bluish-violet  prisms,  behaves  towards  reagents  in  the  same  manner  as 
the  chloride,  and  yields  the  whole  of  its  nitric  acid  as  nitron  nitrate 
on  addition  of  nitron  acetate  solution  (Busch,  Abstr.,  1900,  ii,  282). 

The  structures  of  the  two  nickel  compounds  are  discussed,  and 


concluded  to  be 


respectively. 


NHyC—  NCK,  ^NO=C-NH2 

nh2-c:nor'"'  1  noh:c-nh2 

\  -NHj-CINOH/s 


and 


G.  Y. 


Study  of  a  Case  of  Isomerism  among  the  Oxonium  Com¬ 
pounds  of  Grignard  and  Baeyer.  Wladimir  Tschelinzeff 
( Covipt .  rend.,  1907,  144,  88 — 90). — If  the  oxonium  derivatives 
obtained  by  the  condensation  of  organomagnesium  compounds  with 
ethers  possess  the  structure  suggested  by  Baeyer  (Abstr.,  1902,  i,  355), 
isomerides  of  the  types  OB^X’MgB/  and  ORB/X’MgB  should  be 
possible,  and  the  author  has  prepared  a  series  of  compounds  in  which 
R  =  C2H5  and  E/  =  C3H7,  C4H9,  C&Hn,  or  C6H5  by  adding  one 
equivalent  of  the  ether  to  the  organomagnesium  compound  in  benzene 
solution,  and  has  measured  the  heat  developed  when  the  compounds 
are  decomposed  by  water.  Ethylmagnesiumethylpropyloxonium  iodide, 
OEtPrI*MgEt,  obtained  from  ethyl  propyl  ether  and  magnesium  ethyl 
iodide,  has  a  heat  of  decomposition  62’3  cal.,  and  the  isomeride  propyl- 
magncsiumdiethyloxonium  iodide,  OEt2I*MgPr,  has62‘5  cal.;  similarly, 
ethylmagnesiumethylisobutyloxonium  iodide,  C4H9*OEtI,MgEt,  has 
58'7  cal.,  and  -isobutylmagnesiumdiethyloxonium  iodide  has  602  cal.  ; 
ethylmagnesiumethyh'soamyloxonium  iodide,  C5Hll,OEtI*MgEt,  yields 
ethane  when  decomposed  by  water  with  a  heat  development  of 
62-9  cal.,  whilst  the  decomposition  of  ■isoamylmagnesiumdiethyl- 
oxonium  iodide,  OEtgl-Mg'CrjHj^,  is  not  accompanied  by  any  evolution 
of  gas,  and  the  heat  equivalent  is  60’5  cal. ;  ethylmagnesiumphenyl- 
ethyloxonium  iodide,  OEtPhPMgEt,  is  decomposed  by  water  with 
evolution  of  ethane  and  a  heat  equivalent  of  62*1  cal.,  and  phenyl- 
magnesiumdiethyloxonium  iodide,  OEt2I*MgPh,  yields  benzene  on 
decomposition  with  water  and  a  heat  equivalent  of  59 "2  cal. 

No  conclusions  as  to  the  possible  isomerism  among  the  oxonium 
derivatives  can  be  drawn  from  the  results  of  the  thermochemical 
investigation  given  above,  as  the  thermal  values  are  practically 
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identical,  but  the  nature  of  the  products  of  decomposition  show  that 
the  compounds  do  show  isomerism  of  the  type  suggested  by  Baeyer. 

M.  A.  W. 


/3-Mercuridipropionic  Acid.  Emil  Fischer  (Ber.,  1907,  40, 
386 — 389.  Compare  Pesci,  Abstr.,  1901,  i,  624). — This  work  was 
undertaken  to  fill  a  gap  in  the  organo-mercuric  derivatives  amongst 
which  previously  no  compounds  of  the  fatty  acids  have  been  described. 

Ethyl  fi-mercuridipropionate,  Hg(CH2*CH2*C02Et)2,  prepared  by 
shaking  ethyl  /3-iodopropionate  with  sodium  amalgam  in  cooled 
ethereal  solution,  is  obtained  on  evaporation  of  the  ethereal  solution 
in  a  vacuum  as  a  yellow  oil  having  an  unpleasant  odour.  The  acid , 
Hg(CH2*CH2*C02H)2,  formed  by  shaking  the  ester  with  A-sodium 
hydroxide,  crystallises  from  water  in  slender,  colourless,  odourless 
prisms,  m.  p.  148‘5 — ldQ'S0  (corr.),  can  be  titrated  with  sodium 
hydroxide  in  presence  of  phenolphthalein,  is  readily  decomposed  by 
halogens  or  strong  acids,  and  yields  with  iodine  mercuric  iodide,  with 
a  limited  amount  of  boiling  hydrobromic  acid,  a  crystalline  substance 
which  may  be  bromomercuripropionic  acid ,  or  with  an  excess  of  hydro¬ 
bromic  acid  mercuric  bromide ;  when  warmed  gently  with  iodine  in 
aqueous  potassium  iodide  solution,  mercuridipropionic  acid  yields  a  dark 
crystalline  periodide.  The  copper,  lead,  and  silver  salts  are  described. 

/3-Mercuridipropionic  acid  is  decomposed  by  water  at  100°  yielding 
propionic  acid  and  the  anhydride  of  #-hydroxymercuripropionic  acid, 


Hg< 


ch2-ch 

0 — CO 


2 


which  separates  in  colourless  crystals,  becomes  grey  at 


about  190°,  gradually  decomposes  at  higher  temperatures,  and  is 
soluble  in  dilute  alkalis  or  warm  dilute  acids.  G.  Y. 


The  Benzene  Nucleus,  its  Reactivity,  and  the  Valency 
Strength  of  its  Substituting  Groups  and  of  Carbon.  Julius 
Obermiller  (J.  pr.  Chem.,  1907,  [ii],  75,  1 — 61.  Compare  Fliirscheim, 
Abstr.,  1905,  i,  614). — The  argument  of  this  theoretical  paper  is  based 
on  the  following  conceptions  of  valency. 

(1)  The  valencies  of  an  atom  are  the  directions  in  which  the  force 
constituting  the  total  affinity  of  the  atom  acts.  The  valencies  act  in 
straight  lines  but  may  be  diverted  to  a  certain  extent.  The  valency 
of  an  atom  is  the  number  of  directions  in  which  the  affinity  acts  and 
the  number  of  valencies  of  other  elements  which  must  be  neutralised 
in  the  formation  of  a  chemical  compound. 

(2)  The  total  affinity  of  the  atom  varies  for  different  elements  and 
is  not  proportional  to  the  valency,  that  is,  the  average  affinities  of  the 
valencies  of  the  atom  are  different  for  different  elements. 

(3)  It  is  not  necessary  in  a  chemical  compound  that  the  total 
affinity  of  an  atom  should  be  completely  neutralised ;  any  excess  of 
affinity  expresses  itself  in  the  so-called  secondary  valencies,  partial 
valencies,  indirect  linkings,  &c. 

(4)  The  valencies  of  a  multivalent  atom  may  vary  in  strength,  the 
distribution  of  the  total  affinity  of  the  atom  depending  chiefly  on  the 
strength  of  the  valencies  neutralised. 
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(5)  The  mutual  attraction  of  chemical  affinities  is  to  be  considered 
as  a  special  case  of  mass  attraction,  m.m'jr2.  The  force  forming  the 
linking  is  the  product  of  the  two  valencies  which  are  mutually 
neutralised  and  which  are  not  necessarily  of  the  same  strength. 

(6)  The  affinity  necessary  for  the  formation  of  a  given  linking  is 
constant  within  certain  limits,  outside  of  which  unstable  compounds 
are  formed  or  combination  does  not  take  place  ;  this  necessary  affinity 
varies  for  different  combinations  of  atoms  and  depends  on  the  manner 
in  which  the  remaining  valencies  of  the  atoms  concerned  are  occupied. 
It  follows  that  in  a  combination  of  two  atoms  the  affinity  of  the  one 
atom  must  be  the  greater  the  less  that  of  the  second  valency  forming 
the  linking.  In  the  combination  AB,  the  affinity  required  of  B  in 
consequence  of  that  of  A  to  make  the  combination,  is  termed  the 
“valency  need-i?”  of  the  atom  A ,  and  the  possibility  of  measuring 
it  is  discussed. 

It  is  suggested  that  the  “  valency  need-Cr  ”  of  the  carbon  atom  is 
greater  than  the  affinity  of  the  average  carbon  valency,  when  it  follows 
that  in  the  centric  formula  for  benzene,  which  agrees  best  with  the 
above  conceptions  of  valency,  with  the  direct  formation  of  substitution 
compounds,  and  the  nature  of  partially  reduced  benzene  derivatives, 
more  than  half  of  the  total  affinity  of  the  six  carbon  atoms  is  required 
for  the  formation  of  the  ring,  and  after  expenditure  of  sufficient 
affinity  for  the  union  with  the  six  hydrogen  atoms  there  remains  for 
the  centric  valencies  less  affinity  than  is  necessary  for  the  formation 
of  true  C-C  linkings  ;  the  centric  valencies  are  considered  to  be  of  the 
nature  of  pseudo  para- linkings.  If  now  one  of  the  hydrogen  atoms  is 
substituted  by  a  group  requiring  a  greater  carbon  affinity  for  combina¬ 
tion,  the  remaining  three  valencies,  forming  the  two  ortho-  and  the  one 
^jara-linkings,  of  the  carbon  atom  to  which  the  new  group  is  attached, 
must  be  weakened  with  the  effect  of  rendering  the  two  o-  and  the 
jo-hydrogen  atoms  less  firmly  attached  to  the  nucleus  and  therefore 
more  reactive.  It  is  for  this  reason  that  the  introduction  of  a  second 
substituting  group  tends  to  take  place  in  the  o-  and  ^-positions.  Melu- 
substitution  is  considered  to  be  a  consequence  of  steric  hindrance. 
The  stability  of  a  benzene  derivative  must  diminish  with  increasing 
“  valency  need  ”  of  the  substituting  group,  hence  the  great  stability 
of  benzene  is  in  agreement  with  the  order  of  “  valency  need-C  ” 
represented  by  the  series  given  below. 

These  considerations  are  shown  to  apply  also  to  the  orientation  of 
substitution  in  pyridine,  naphthalene,  and  anthracene,  and  to  the 
mutual  influence  on  each  other  of  two  or  more  substituting  groups  as 
modified  by  their  relative  positions  in  the  benzene  nucleus. 

If  the  orientation  of  a  group  is  influenced  in  two  directions  by  two 
substituting  groups  already  present  in  the  benzene  nucleus,  the 
influence  of  the  stronger  of  these  will  predominate  to  the  greater 
extent  the  more  the  two  groups  differ  in  “  valency  need- C  ”  and  the 
more  easily  the  introduction  of  the  third  group  takes  place.  That  the 
stronger  substitution  group  is  that  with  the  greater  “valency  need” 
follows  from  the  above  exposition  of  the  affinity  equilibrium  of  the 
benzene  nucleus  and  its  disturbance  by  substitution.  From  considera¬ 
tion  of  a  number  of  cases  of  substitution  it  is  shown  that  the 
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“valency  need-C”  diminishes  from  N'"  to  H  in  the  series:  N'",  CIV, 
N02,  S03H,  OH,  NH2,  Cl(Br),  CH3,  H. 

The  “  valency  need-(7  ”  of  carbon  being  greater  than  the  average 
affinity  of  a  carbon  valency,  the  stability  of  methane  and  its  homo- 
logues  results  from  the  small  “  valency  need-C1  ”  of  hydrogen,  on 
the  other  hand,  for  the  same  reason,  whilst  in  tetranitrome thane 
sufficient  carbon  affinity  is  at  the  disposal  of  each  nitro-group,  hexa- 
nitroethane  must  be  unstable  if  capable  of  existence  (compare 
Hantzsch,  Abstr.,  1906,  i,  617).  The  properties  of  acetylene  and  of 
the  cyanogen  group,  the  existence  of  both  tetraphenyl methane  and 
triphenyl  methyl,  and  the  instability  of  two  hydroxyls  when  attached 
to  the  same  carbon  atom  are  discussed  from  the  author’s  point  of  view. 

G.  Y. 

[Oxidation  of  Aromatic  Hydrocarbons  and  their  Derivatives 
with  Manganese  Disulphate.]  Badische  Anilin-  &  Soda-Fabrik 
(D.R.-P.  175295). — Manganese  disulphate,  Mn(S04)2,  in  acid  solution 
has  the  property  of  oxidising  the  methyl  group  of  toluene  and  its 
homologues  and  derivatives  in  such  a  way  that  aldehydes  and,  finally, 
carboxy-acids  are  obtained.  The  manganous  sulphate  resulting  from 
the  oxidation  can  be  readily  reconverted  into  the  disulphate  by  electro¬ 
lytic  oxidation.  Toluene  when  oxidised  at  40 — 50°  furnishes  an  almost 
quantitative  yield  of  benzaldehyde,  and  when  the  oxidation  is  effected 
at  a  higher  temperature  with  a  further  quantity  of  manganese 
disulphate,  benzoic  acid  is  obtained  finally.  Benzyl  alcohol  and 
chloride  may  also  be  oxidised  in  this  manner  to  yield  benzaldehyde 
and  even  benzoic  acid.  G.  T.  M. 

Oxidation  of  Substituted  Aromatic  Hydrocarbons.  Farb- 
werke  vorm.  Meister,  Lucius,  &  Pruning  (D.R..-P.  174238). — 
o-Chlorotoluene  is  readily  oxidised  to  o-chlorobenzaldehyde  when  sus¬ 
pended  in  60 — 65%  sulphuric  acid  at  50°  and  treated  gradually  with 
cerium  dioxide,  the  temperature  being  slowly  raised  to  90°.  The  product 
now  contains  a  white,  pasty  mass  of  cerous  sulphate,  mixed  with 
o-chlorobenzaldehyde  and  a  small  quantity  of  o-chlorobenzoic  acid,  the 
yield  of  aldehyde  being  66%. 

The  o-  and  p-nitrotoluenes  are  similarly  oxidised  at  80 — 85°,  but  in 
this  case  more  of  the  corresponding  nitrobenzoic  acids  are  produced. 

The  anthracenesulphonic  acids  are  readily  oxidised  in  this  way  to 
anthraquinonesulphonic  acids  even  at  the  ordinary  temperature. 

G.  T.  M. 

The  Two  Modifications  of  o-Nitrotoluene.  Emil  Knoevenagel 
( Ber .,  1907,  40,  508 — 517.  Compare  Abstr.,  1903,  i,  785). — The 
existence  of  o-nitrotoluene  in  two  forms  (compare  Ostromisslensky, 
this  vol.,  i,  120)  had  been  discovered  by  Schmidt  and  Berndt  in  1903 
in  the  Griesheim-Elektron  works.  The  author  also  showed  in  1904  that 
the  a-form  (m.  p.  —9 ’4°)  is  transformed  exothermally  at  low  tempera¬ 
tures  into  the  (3-iorm  (m.  p.  -  3' 6°).  The  two  modifications  exhibit 
differences  in  the  liquid  as  well  as  in  the  solid  state,  and  are  therefore 
regarded  as  chemical  isomerides  and  as  instances  of  motoisomerism. 
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The  author  proceeds  to  develop  his  theory  of  motoisomerism.  The  fact 
that  the  viscosity  of  freshly  distilled  nitrobenzene  differs  from  that  of 
nitrobenzene,  determined  five  hours  after  distillation,  is  attributed  by 
the  author  to  motoisomerism.  C.  S. 

Nitro-derivatives  in  the  Menthane  Series.  III.  Michael 

l.  Konowaloff  (J.  Russ.  Phys.  Chem.  Soc.,  1906,  38,  i,  449 — 453. 
Compare  Abstr.,  1904,  i,  513). — Menthane  was  heated  with  nitric  acid, 
D  1*1  at  115 — 120°,  in  a  sealed  tube.  Three  crystalline  dinitro-com- 
pounds  were  obtained,  melting  respectively  at  98 — 100°,  92 — 95®,  and 
75 — 85°.  The  first  fraction  yielded  dinitromenthane,  C10H18(NO2)2, 

probably  N02*CMe<^2^g2>CH-CMe2-N02,  m.  p.  107*5— 108-5°. 

It  is  readily  soluble  in  benzene,  sparingly  so  in  ether,  and  does  not  distil 
but  commences  to  decompose  at  210°.  Zinc  dust  and  acetic  acid 
reduce  it  to  the  corresponding  diamine,  probably 

NH2*CMe<^2'.^g2>CH'CMe2*NH2, 

b.  p.  231—233°,  Djj  0-9263,  Df5  0-9108,  <'5  1*47955,  a  colourless 
liquid  which  does  not  solidify  at  —  8°.  The  hydrochloride  and 
sulphate  are  described.  The  dibenzoyl  derivative,  CJ0H18(NHBz)2, 

m.  p.  232*5 — 233*5°,  crystallises  from  alcohol  in  small  needles. 

Z.  K. 

[Nitration  of  3 : 4-Dichlorobenzenesulphonic  Acid.]  Aktien- 
gesellschaft  fur  Anilin-Fabrikation  (D.R.-P.  175022.  Compare 
Abstr.,  1904,  i,  1065). — The  nitration  product  of  3  :  4-diehlorobenzene- 
sulphonic  acid  in  concentrated  sulphuric  acid  is  poured  on  to  ice  and 
the  nitro-sulphonic  acids  salted  out  in  the  form  of  their  sodium  salts. 
The  mixed  salts,  when  redissolved  in  water  and  allowed  to  crystallise, 
yield  a  crop  of  the  less  soluble  sodium  4  : 5-dichloro-2-nitrobenzene- 
sulphonate,  whilst  an  isomeric  salt  of  the  nitro-sulphonic  acid,  contain¬ 
ing  the  nitro-group  either  in  position  3  or  6,  remains  in  the  mother 
liquors.  The  calcium,  barium,  and  zinc  salts  of  the  latter  acid  are 
generally  more  soluble  than  those  of  4  : 5-dichloro-2-nitrobenzene- 
sulphonic  acid.  On  reducing  the  mixture  of  these  two  nitro-acids  with 
iron  and  dilute  acetic  acid,  the  corresponding  amino-sulphonic  acids  are 
obtained.  4  :  5-Dichloroaniline-o-sulphonic  acid  is  by  far  the  less  soluble 
and  is  precipitated  from  an  acidified  solution  of  its  sodium  salt.  The 
isomeric  acid  remains  in  the  mother  liquors  and  is  obtained  on  concen¬ 
tration.  When  successively  diazotised  and  treated  with  alkali,  one  of 
the  chlorine  atoms  of  this  more  soluble  acid  is  replaced  by  hydroxyl, 
showing  that  the  amino-group  was  originally  in  the  ortho-position 
to  one  of  the  chlorine  atoms.  It  is  on  account  of  this  reaction  that 
the  nitro-group  is  assumed  to  enter  position  3  or  6.  G,  T.  M. 

Unsaturated  Acids  of  the  Sorbic  Series  and  their  Con¬ 
version  into  Cyclic  Hydrocarbons.  III.  Oscar  Dobner  ( Ber ., 
1907,  40,  146 — 147). — The  hydrocarbon,  C8H12,  previously  termed 
cycZooctadiene  (Abstr.,  1902,  i,  598)  is  not  identical  with  Willstatter 
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and  Veraguth’s  cyclo- octadiene  (Abstr.,  1905,  i,  515).  As  the  latter 
possesses  the  properties  of  an  unsaturated  compound  it  is  probable 
that  the  hydrocarbon  obtained  from  /3-vinylacrylic  acid  has  the  con- 

...  ..  CH„ 
stitution  1 


9-CH-CH*CH„  ,  .  ,  ,  .  - 

z  I  I _ i _ and  is  termed  tncyclo octane. 


ch2*ch*ch-ch2 


J.  J.  s. 


Unsaturated  Acids  of  the  Sorbic  Series  and  their  Conver¬ 
sion  into  Cyclic  Hydrocarbons.  IV.  Oscar  Dobner  and  G. 
Schmidt  (Ber.,  1907,  40,  148 — 152.  Compare  Abstr.,  1902,  i,  598; 
1904,  i,  149,  and  preceding  abstract). — When  the  yellow  modification 
of  cinnamylidenemalonic  acid  is  heated  with  anhydrous  barium 
hydroxide,  it  yields  phenylcycfobutene,  m.  p.  25°,  b.  p.  118 — 122°/ 
12  mm.,  together  with  a  considerable  amount  of  diphenyl tricyclo- 
octane,  b.  p.  204 — 206°/10  mm.,  and  a  small  amount  of  a  hydrocarbon, 
C30H30.  The  last  is  a  viscous  liquid  and  is  not  attacked  by  bromine 
or  permanganate. 

The  colourless  cinnamylidenemalonic  acid,  m.  p.  178°  (Liebermann, 
Abstr.,  1895,  i,  470),  when  treated  in  the  same  manner  yields  con¬ 
siderable  amounts  of  diphenylfrieycZooctane  and  small  amounts  of  the 
hydrocarbon,  C30H30,  together  with  diphenyldicyclohexane, 

CHPh-CH-CH2 

CHPh-CH*CH2’ 

m.  p.  56°,  b.  p.  212 — 215°/12  mm.,  and  an  unsaturated  hydrocarbon, 
a-phenyl-A^-butadiene,  CHPhICH*CHICH2,  b.  p.  93 — 95°/12  mm., 
the  tetrabromide  of  which  melts  at  150°  (Klages,  Abstr.,  1902,  i,  669  ; 
Riiber,  1903,  i,  471).  J.  J.  S. 

Synthesis  of  Aldehydes  and  Ketones  from  as-Disubstituted 
Ethylene  Glycols  and  their  Ethers.  A  Correction.  Richard 
Stoermer  (Ber.,  1907,  40,  488 — 489). — It  was  stated  (Abstr.,  1906,  i, 
581)  by  the  author  that  when  phenoxyditolylethylene  was  heated  with 
alcoholic  potassium  hydroxide  at  240°,  di-jo-tolylethylene  was  formed 
together  with  the  corresponding  ethoxy-compound.  Di-jp-tolylethylene 
was  described  as  an  oil,  b.  p.  186°/20  mm.  This  oil  is,  however,  a 
mixture  of  ditolylethylene  and  ditolylmethane. 

Di-p-tolylethylene  had  previously  been  described  correctly  by 
Bistrzycki  and  Reintke  as  a  solid,  m.  p.  61°.  A.  McK. 

Pentaphenylethane  and  Hexaphenyletb  ane.  Alexei  E. 
Tschitschibabin  (Ber.,  1907,  40,  367 — 369.  Compare  Abstr.,  1905,  i, 
125;  Flurscheim,  ibid.,  614;  Hantzsch,  Abstr.,  1906,  i,  617). — Gomberg 
and  Cone’s  pentaphenylethane  (Abstr.,  1906,  i,  821),  m.  p.  178 — 179° 
(decomp.),  determined  in  an  atmosphere  of  carbon  dioxide,  which 
behaves  at  the  ordinary  temperature  as  a  saturated  hydrocarbon, 
when  heated  alone  or  in  nitrobenzene  solution,  decomposes  into  tetra- 
phenylethane  and  triphenylmethyl,  and  absorbs  oxygen.  When 
heated  with  hydrogen  chloride  in  benzene  solution  at  150°  with 
exclusion  of  air,  it  yields  tetraphenylethane,  triphenylmethane,  and 
triphenylmethyl  chloride.  The  decomposition  in  question  must  result 
from  a  weakening  of  the  linking  between  the  diphenylmethyl  and  the 
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triphenylmethyl  groups  of  the  pentaphenylethane ;  this  behaviour 
resembles  closely  that  of  triphenylmethyl  which  consequently  is  con¬ 
sidered  to  be  hexaphenylethane.  Schmidlin’s  supposed  stable  hexa- 
phenylethane  (this  vol.,  i,  26)  was  probably  impure  tetraphenylethane. 
The  experimental  results  described  are  opposed  to  Vorlander’s  view 
that  two  hexaphenylethanes,  a  stable  and  a  labile  form,  are  capable  of 
existence.  G.  Y. 


Condensation  of  c?/cfoHexanone.  Carl  Mannich  (Ber.,  1907, 
40,  153 — 158). — cycZoHexanone  yields  condensation  products  in 
much  the  same  manner  as  aliphatic  ketones  (compare  Wallach, 
Abstr.,  1896,  i,  572  ;  1897,  i,  425).  A  condensation,  similar  to  the 
formation  of  mesitylene  from  acetone,  occurs  when  cyclo- 
hexanone  is  boiled  for  some  ten  to  twelve  hours  with  its 
own  weight  of  concentrated  sulphuric  acid  and  2-5  times 
its  weight  of  methyl  alcohol.  The  product,  dodecahydro- 
triphenylene,  the  yield  of  which  is  some  6%,  crystallises 
from  benzene  in  large,  compact  prisms,  m.  p.  232 — 233°. 
It  may  be  sublimed  in  an  atmosphere  of  carbon  dioxide 
or  hydrogen.  "When  heated  with  fuming  nitric  acid  at 
1 80°  it  yields  mellitic  acid. 

Other  products  formed  during  the  condensation  are  a  ketone, 
C12H180,  probably  identical  with  that  obtained  by  Wallach  ( loc .  cit.), 
and  yielding  a  semicarbazone,  m.  p.  175 — 177°,  and  a  ketone ,  C18H260, 
b.  p.  214 — 2 1 7°/ 1 5  mm.  The  latter  condenses  with  guanidine,  and 
the  condensation  product  yields  a  picrate,  C25H3307N7,  m.  p.  203° 
(decomp.).  J.  J.  S. 


w\ 

II  I  I 

/V\/ 


Triphenylene.  Carl  Mannich  (Ber.,  1907,  40,  159 — 165). — 
Triphenylene  is  formed  when  dodecahydrotriphenylene  (preceding  ab¬ 
stract)  is  distilled  with  zinc  dust  in  an  atmosphere  of 
hydrogen.  It  may  be  isolated  in  the  form  of  its  picrate. 
The  hydrocarbon  crystallises  from  benzene  or  alcohol  in 
colourless  needles,  m.  p.  198 — 198-5°.  A  better  yield  is 
’  obtained  when  the  dodecahydro-compound  is  passed  over 
a  layer  of  copper  in  an  atmosphere  of  carbon  dioxide  at 
450 — 500°.  When  completely  oxidised,  it  yields  mellitic 
acid.  With  chromic  acid,  it  is  oxidised  to  a  mixture 
of  quinones,  and  with  fuming  nitric  acid  yields  a  <nm£ra-derivative, 
C18H9(N02)s,  which  crystallises  from  nitrobenzene  in  pale  yellow, 
slender  needles,  and  darkens  at  335°  without  melting.  The  hydro¬ 
carbon  is  identical  with  the  triphenylene  obtained  in  minute  quantities 
by  Schmidt  and  Schultz  (Abstr.,  1881,  435).  J.  J.  S. 

Use  of  Acetic  Anhydride  in  Nitrating.  Kennedy  J.  P. 
Orton  (Ber.,  1907,  40,  370 — 376.  Compare  Trans.,  1902,  81,  806  ; 
Witt  and  Utermann,  this  vol.,  i,  27). — Nitric  acid  for  use  in  nitrating 
in  acetic  anhydride  is  freed  from  nitrous  acid  by  treatment  with  a 
limited  quantity  of  carbamide  nitrate. 

Nitroamines  are  obtained  in  a  90%  yield,  together  with  nitro-com- 


\A/% 
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pounds  and  diazo-salts,  from  anilines  having  one  or  both  o-hydrogen 
atoms  present  if  the  amine  dissolved  in  glacial  acetic  acid  is  run  into 
a  mixture  of  acetic  anhydride  and  nitric  and  glacial  acetic  acids  cooled 
in  ice-water.  The  presence  of  nitrous  acid  is  necessary  to  the  nitra¬ 
tion  of  dialkylanilines,  intermediate  nitroso-derivatives  probably  being 
formed. 

Nitrotoluene  has  been  prepared  in  a  quantitative  yield  by  nitration 
of  toluene  in  presence  of  acetic  anhydride ;  results  are  quoted  showing 
that  the  function  of  the  acetic  anhydride  is  to  combine  with  the  water 
present  in  the  nitric  acid  and  formed  during  the  reaction.  Under  the 
same  conditions  benzoic  acid  yields  m-nitrobenzoic  acid.  G.  Y. 

Electrochemical  Reduction  of  o-Nitroacetanilide.  Kurt 
Brand  and  Edward  Stohr  ( Ber.,  1907,  40,  364.  Compare  this  vol., 
i,  100). — References  are  given  to  two  other  o-nitrosoanilines  which  had 
been  overlooked  by  the  authors.  W.  R. 

Phenylbiurets  and  the  Biuret  Reaction.  Hugo  Sciiiff 
( Annalen ,  1907,  352,  73 — 87.  Compare  Abstr.,  1902,  i,  429). — By 
acting  on  phenylbiuret  with  aniline,  Weith  (Abstr.,  1878,  141) 
obtained  a  compound  which  he  describes  as  diphenylbiuret ;  it  is 
shown  that  this  compound  is  really  s-diphenylcarbamide.  When  heated 
in  sealed  tubes  with  carbonyl  chloride  dissolved  in  toluene,  the  latter 
substance  is  converted  into  s-diphenylbiuret.  Pickard  and  Carter 
(Trans.,  1901,  79,  841;  1902,  81,  1563),  by  acting  on  acetylphenyl- 
hydroxyloxamide  with  dilute  ammonia,  obtained  a  compound  which 
they  thought  to  be  phenylbiuret ;  this  substance  is  really  as  phenyl¬ 
biuret ;  it  crystallises  in  silvery  scales,  m.  p.  167°,  and  does  not  give 
the  biuret  reaction  ;  at  the  same  time  the  following  by-products  are 
formed :  monophenylcarbamide,  oxanilide,  s  diphenylbiuret,  and 
ammonium  oxanilate.  When  s-diphenylcarbamide  is  heated  with 
carbamide,  cyanuric  acid  is  formed  together  with  only  small  quantities 
of  biuret  and  monophenylcarbamide  ;  that  only  small  quantities  of  the 
last  are  obtained  is  probably  due  to  the  fact  that  when  heated  this 
compound  is  partially  converted  into  carbamide  ands-diphenylcarbamide. 
The  author’s  original  supposition  (compare  Abstr.,  1897,  i,  144)  that 
asymmetrically  substituted  biurets,  even  when  only  one  of  the  amido- 
hydrogen  atoms  is  substituted,  do  not  give  the  biuret  reaction, 
although  true  in  most  cases,  has  not  been  found  to  hold  good  in  all 
cases.  After  mentioning  the  cases  in  which  his  proposition  fails,  the 
author  concludes  by  putting  forward  the  suggestion  that  only  those 
reactions  which  are  obtained  with  amino-amides  or  diainides  derived 
from  the  parent  substances,  biuret,  oxamide,  and  malonamide,  with 
copper  or  nickel  salts,  should  be  known  as  biuret  reactions. 

W.  H.  G. 

Action  of  Phosphorus  Pentabromide  on  Phenol  Ethers. 

Louis  Henry  ( Ber .,  1907,  40,  243 — 244). — A  claim  for  priority 
(compare  Ber.,  1869,  2,  710  ;  Autenrieth  and  Miihlinghaus,  this  vol., 
i,  31).  O.  S, 
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Isomerism  of  the  Salts  of  Nitrophenols  and  the  Existence 
of  Metaquinonoid  Compounds.  Arthur  Hantzsch  ( Ber .,  1907, 
40,  330 — 351.  Compare  Abstr.,  1906,  i,  352,  353). — Two  series  of 
coloured  alkali  salts  of  nitrophenols  have  been  prepared,  one  yellow, 
the  other  red  ;  the  red  salts  are  usually  unstable  and  could  not  be 
obtained  pure.  Colourless  2:4:  6-tribromo-3  :  5-dinitrophenol,  how¬ 
ever,  gives  a  yellow  and  a  red  potassium  salt  of  the  same  composition 
and  of  the  same  molecular  weight  and  electrical  conductivity.  Although 
many  of  these  salts  crystallise  with  water  or  alcohol,  their  colour  is 
not  dependent  on  the  water  or  alcohol  of  crystallisation  as  this  may  be 
removed  from  the  red  or  yellow  potassium  salts  of  tribromonitrophenol 
without  any  alteration  in  colour.  The  fact  that  the  red  ammonium 
salt  of  o-nitrophenol  when  dehydrated  is  yellow  and  the  orange-yellow 
potassium  salt,  red,  whereas,  precisely  the  reverse  is  the  case  with  the 
corresponding  salts  of  2  : 6-dinitro-/>-cresol,  shows  that  these  are  the 
stable  salts  under  these  conditions  and  that  isodynamic  change  has 
occurred  during  the  dehydration.  The  author  concludes  that  the  two 
series  of  differently  coloured  salts  obtained  from  colourless  nitro¬ 
phenols  have  different  constitutions  and  that  their  colour  is  independent 
of  the  alkali  metal  present  as  all  the  yellow  and  all  the  red  salts  are 
almost  of  the  same  colour  intensity. 

The  yellow  and  red  salts  are  morphologically  different  (compare 
Rabe,  Abstr.,  1901,  i,  697),  and  generally  either  the  red  or  the  yellow 
salt  is  alone  formed,  but  with  m  nitrophenols,  orange  salts  are  obtained 
which  are  of  the  nature  of  solid  solutions  of  the  red  and  yellow 
varieties. 

The  nitro-group  not  conferring  colour  on  a  compound,  it  follows  that 
the  real  nitrophenols  should  be  colourless,  and  their  salts  must  possess 
the  constitution  represented  by  either  of  the  two  formulae  : 


(I) 


/\s° 

I  I 


^NOM  x/  \N02M 

As  an  analogous  series  of  coloured  salts  of  dinitroparaffins  has  been 
prepared,  the  change  in  colour  from  red  to  yellow  and  conversely  cannot 
be  due  to  changes  in  the  nature  of  the  benzene  ring.  Again,  the 
isomerism  existing  amongst  these  salts  is  not  due  to  one  salt  being 
represented  in  constitution  by  the  first,  and  the  other  by  the  second 
formula,  otherwise  benzene  derivatives  free  from  nitrogen  should  give 
also  yellow  and  red  salts.  This  is  not  the  case  (compare  Abstr.,  1906, 
i,  856)  and  these  salts  are  concluded  to  be  structurally  identical ;  they 
are  therefore  stereoisomeric  and  are  represented  by  syn-  and  anti- 
con figurations.  By  analogy  with  the  red  and  yellow  salts  of  benzene 
diazosulphonates,  the  red  salt  is  given  the  syw-formula  (I),  the  yellow 
the  cm^-formula  (II),  thus  : 


(I) 


(II) 


O.H-? 


M0oN 


The  determination  of  the  actual  configuration  is  not  yet  possible. 

The  existence  of  two  classes  o£  coloured  m-nitrophenol  salts  is  held 
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to  be  a  proof  of  their  metaquinonoid  character,  although  metaquinones 
are  possibly  not  capable  of  existence. 

[With  1ST.  Rosanoff.] — The  m.  p.  of  2  : 4,:  6-tribromo-3  : 5-dinitro- 
phenol  is  188°,  not  194°  (compare  Jackson  and  Warren,  Abstr.,  1894, 
i,  176),  and  its  acetyl  derivative  forms  colourless  needles,  m.  p.  164°. 
The  separation  of  the  orange  mixed  potassium  Balt, 

into  the  lemon-yellow  and  red  isomerides  must  be  carried  out  in 
absolutely  dry  solvents.  By  addition  of  dry  ether  and  benzene  to  an 
alcoholic  solution  and  spontaneous  evaporation  in  a  vacuum  over 
sulphuric  acid,  the  yellow  salt  crystallises  out  first.  From  the  mother 
liquor  the  mixed  salt  is  next  precipitated,  and,  finally,  the  vermilion- 
red  salt  is  obtained.  After  recrystallising  the  salts  two  or  three  times, 
a  yield  of  2%  of  the  yellow  salt  and  4 — 5%  of  the  red  is  obtained.  The 
two  salts  are  microcrystalline  and  their  solutions  are  yellow  and  dark 
orange  respectively  ;  the  solutions  gradually  change  in  colour,  due  to 
isodynamic  change.  When  in  W/10  solution  the  yellow  solution  freshly 
prepared  absorbs  light  up  to  a  wave  length  of  508,  the  dark  orange  to 
523,  whereas  the  orange  mixed  salt  gives  absorption  up  to  521.  By 
following  the  change  in  the  spectroscope,  the  yellow  solution  had 
changed  its  absorption  from  508  to  519  in  ten  hours,  and  in  2 '5 
months  the  less  unstable  red  solution  from  528  to  523.  There  is 
therefore  in  the  equilibrated  orange  mixture  roughly  66%  of  the  red 
salt.  These  salts  are  also  labile  in  the  solid  state. 

The  caesium  salts  are  the  only  alkali  salts  in  addition  to  the  potassium 
capable  of  separate  existence  and  can  be  separated  into  a  yellow  and 
red  variety  from  the  orange  mixture.  The  red  salt  is  much  less  stable 
than  the  corresponding  potassium  salt. 

The  sodium  salt,  prepared  either  at  the  ordinary  temperature  or  at 
-  75°,  is  yellow  and  gives  a  yellow  aqueous  solution,  the  lithium  and 
unstable  ammonium  salts  are  also  yellow.  The  following  metals  give 
mixed  salts  :  rubidium ,  barium ,  calcium ,  thallium ,  as  also  the  pyridine 
salt.  These  salts  in  solution  do  not  show  isodynamic  change. 

The  potassium  salt  is  the  only  salt  of  3  :  5-dinitrophenol  to  give  an 
indication  of  two  forms,  as  it  alters  its  colour  on  heating  to  100° ;  the 
mixed  orange  salt  could  not  be  separated.  The  rubidium  salt  is  orange  ; 
the  barium,  light  orange ;  the  sodium ,  lithium,  ammonium,  and  silver 
salts  are  pure  yellow. 

[With  E.  Borcherb.] — The  potassium  and  sodium  salts  of  m-nitro- 
phenol  are  yellow  at  low  temperatures,  but  change  in  solution  at  0° 
into  the  red  salt.  These  salts  could  not  be  isolated.  An  ethereal  or 
benzene  solution  of  1  mol.  of  ra-nitrophenol  and  1  mol.  of  ammonia  is 
practically  colourless,  but  excess  of  ammonia  precipitates  the  orange- 
coloured  ammonium  salt. 

The  potassium  and  sodium  salts  of  o-nitrophenol  when  prepared  at 
low  temperatures  are  lemon-yellow,  but  these  salts  are  very  unstable, 
giving  immediately  the  scarlet  salts  at  -  75°  with  excess  of  ethoxide. 
The  yellow  ammonium-  salt  is  only  stable  at  low  temperatures;  at 
the  ordinary  temperature  it  is  orange,  and  scarlet  plates  have  been 
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obtained  from  solid  o-nitrophenol  (compare  Merz  and  Ris,  Her.,  1866, 
19,  1752). 

On  the  other  hand,  the  salts  of  p-nitrophenol  behave  differently  from 
those  of  o-nitrophenol.  The  red  salts  are  the  exception  ;  at  low 
temperatures,  yellowish-white  salts  are  obtained. 

The  ethyl  ester  of  2  :  6-dinitro-p-eresol  is  colourless.  The  potassium 
and  sodium  Balts  of  this  cresol  are  orange-yellow  and  orange  when 
anhydrous  ;  when  hydrated  they  are  red.  The  ammonium  salt  is  red 
when  anhydrous  and  orange-yellow  when  hydrated ;  the  caesium, 
barium,  and  calcium  salts  are  anhydrous  and  orange-yellow,  the  silver 
salt  is  red  (compare  Stadel,  Abstr.,  1883,  662). 

Pentamethylenediamine  picrate  when  first  prepared  is  red,  but  in  a 
desiccator  it  becomes  yellow.  At  -  80°  ammonium  picrate  is  red,  at 
the  ordinary  temperature  yellow.  When  prepared  in  benzene  or  ether 
solution,  the  potassium  salts  are  vermilion-red,  the  potassium  salt 
becoming  yellow.  The  sodium  salt  is  more  stable,  but  by  washing 
with  alcohol  below  0°  it  also  becomes  yellow.  W.  R. 

Acyl  Derivatives  of  o-  and  jo-Aminophenol.  J.  Bishop 
Tingle  and  L.  F.  Williams  ( Amer .  Chem.  J .,  1907,  37,  51 — 71). — 
o-Benzoylaminophenyl  benzoate,  m.  p.  180°,  prepared  by  the  action  of 
benzoyl  chloride  on  o-acetylaminophenol,  crystallises  in  white,  slender 
needles.  The  following  compounds  of  o-aminophenol  are  also 
described.  p-Nitrobenzoyl-a-aminophenol ,  NOj’CgH^CO’NH'CgH^'OH, 
m.  p.  220°,  forms  small,  yellow  crystals  ;  its  p -nitrobenzoate, 

no2-c?h4-co-nh-c6h4-o-co-c6h4-no2, 

m.  p.  219°,  light,  feathery  crystals.  m-Nitrobenzoyl- o-aminophenol, 
m.  p.  206°,  forms  small,  yellow  crystals ;  the  m -nitrobenzoate,  m.  p. 
188°,  light,  flaky  plates.  Benzenesulplionyl-o-aminophenol, 
S02Ph-NH-0flH4-0H, 

m.  p.  141°,  forms  small,  white  needles;  its  benzenesulphonate, 
S02Ph*NH-C6H4-0-S02Ph, 

m.  p.  134°  (not  81  —  83°,  Georgescu,  Abstr.,  1900,  i,  344),  faintly  red, 
columnar  crystals. 

p-Acetylaminophenol,  m.  p.  166°  (not  179°,  Morse,  Abstr.,  1878, 
4 1 6),  when  treated  with  acetyl  chloride,  yields  the  acetate  previously 
obtained  by  Ladenburg  (Abstr.,  1877,  i,  305)  by  a  less  convenient 
method.  jo-Acetylaminophenol  shows  a  different  behaviour  with 
benzoyl  chloride  from  that  of  the  corresponding  o-derivative,  and 
yields  jD-acetylaminophenyl  benzoate,  NHAc,C6H4*OBz,  m.  p.  166‘5°, 
which  forms  white,  feathery  crystals  (compare  Reverdin,  this  vol., 
i,  37).  The  following  compounds  of  jo-aminophenol  have  also  been 
prepared.  y>-BenzoylaminophenoJ,  m.  p.  227‘5°  (not  205 — 207°,  as 
stated  by  Smith,  Abstr.,  1892,  i,  490).  -p-Nitrobenzoyl-p-aminophenol , 
N02-C6H4-C0-NH-C6H4-0H,  m.  p.  258°,  forms  small,  lustrous,  orange- 
red,  monoclinic  crystals  ;  its  p -nitrobenzoate, 

no2-c6h4-co-nh-c6h4-o-co-c6h4-no2, 

m.  p.  264°,  light  yellow,  microscopic  crystals.  m-Nitrobenzoyl-p- 
aminopkenol,  m.  p.  215 — 216°,  forms  light  yellow,  slender  needles;  its 
m-nitrobenzoate,  m.  p.  264 — 265°,  a  light  grey  powder.  By  the  action 
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of  benzenesulphonic  chloride  on  y>-aminophenol,  benzenesulphonyl-p- 
aminophenol  is  produced,  but  the  di-benzenesul phony  1  derivative  de¬ 
scribed  by  Georgescu  {loc.  cit.)  could  not  be  obtained. 

Experiments  have  been  made  at  0°,  at  the  ordinary  temperature, 
and  at  240 — 250°  with  the  object  of  obtaining  tribenzoyl  derivatives 
of  o-  and  p-aminophenol,  but  without  success.  E.  G. 

Preparation  of  Thio-derivatives  of  Quinol  and  its  Chloro- 
compounds.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  175070). 
— Potassium  quinolthiosulphonate  separates  as  a  colourless,  crystalline 
powder  on  adding  aqueous  sodium  thiosulphate  to  a  warm  acetic  acid 
solution  of  jo-benzoquinone,  and  subsequently  salting  out  with 
potassium  chloride.  The  corresponding  mercaptan,  SH-C6H3(OH)2, 
m.  p.  119 — 120°,  is  obtained  in  colourless  needles  on  reducing  the 
preceding  compound  with  zinc‘dust  and  an  acid.  The  sodium  derivative 
of  the  mercaptan,  on  treatment  with  iodine,  furnishes  the  disulphide, 
m.  p.  185°.  The  mercaptan  and  benzoquinone  together  form  the  mono¬ 
sulphide,  m.  p.  227 — 229°.  Quinolthiosulphonic  acid  on  oxidation 
with  potassium  dichromate  yields  the  corresponding  quinonethio- 
sulphonic  acid. 

Potassium  a-quinoldithiosulphonate,  obtained  from  benzoquinone  and 
a  larger  proportion  of  sodium  thiosulphate,  is  very  soluble  in  water,  but 
dissolves  only  sparingly  in  alcohol.  The  mercaptan  forms  colourless 
leaflets,  m.  p.  190 — 192°. 

Potassium  f3- quinolthiosulphonate ,  isomeric  with  the  preceding  salt, 
was  obtained  by  dissolving  benzoquinonethiosul phonic  acid  in  dilute 
acetic  acid  at  65 — 70°,  and  pouring  this  solution  into  aqueous  sodium 
thiosulphate  at  10° ;  on  adding  potassium  chloride  the  moderately 
soluble  potassium  salt  separated,  and  when  crystallised  from  water 
formed  white  needles.  The  mercaptan  forms  white  needles,  m.  p. 
165 — 166°.  These  two  quinoldithiosulphonic  acids  when  oxidised  by 
acidified  dichromate  yield  the  corresponding  benzoquinonethio-acids. 

Potassium  quinoltetrathios'ulphonic  acid  is  the  ultimate  product  of 
the  action  of  excess  of  thiosulphate  on  quinol  or  benzoquinone  in  the 
presence  of  oxidising  agents  )  it  forms  white,  felted  needles  sparingly 
soluble  in  cold  and  readily  so  in  hot  water. 

2  :  6-jDichloroquinol-3-thio8ulphonic  acid,  from  dichloroquinol  and 
sodium  thiosulphate,  forms  soluble,  yellowish- white  needles ;  the 
mercaptan  has  m.  p.  171 — 172°.  It  is  readily  oxidised  to  the  cor¬ 
responding  quinone. 

Potassium  2  :  fi-dichloroquinoldithiosulphonate  oxidises  to  a  quinone, 
and  yields  a  mercaptan,  m,  p.  215°. 

Benzoylquinolmercaptan,  C6H3(OH)2,S,CO'C6H5,  obtained  by  mixing 
benzoquinone  and  thiobenzoic  acid  in  ethereal  solution ;  m.  p. 
158 — 169° ;  the  tribenzoyl  derivative,  C6H3(OBz)'SBz,  m.  p.  116 — 118°. 

Quinol  xanthate,  C6H3(OH)2’S'CS’OEt,  produced  by  the  interaction 
of  benzoquinone  and  potassium  xanthate,  is  a  green,  crystalline 
powder,  m.  p.  75 — 79°. 

Thio-derivatives  of  quinol  were  also  obtained  by  the  interaction 
of  benzoquinone  with  thiocyanic  and  trithiocarbonic  acids. 

G.  T.  M. 
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Lupeol.  N.  H.  Cohen  ( Proc .  K.  Akad.  Wetensch.  Amsterdam , 
1906,  9,  466 — 470.  Compare  Likiernik,  Abstr.,  1891,  551,  1446; 
Rom  burgh,  Abstr.,  1904,  i,  905). — Sack’s  alstol  (Biss.,  Gottingen,  1901) 
is  not  a  pure  substance. 

The  most  probable  formula  for  lupeol  is  C31H50O.  The  benzoate, 
formed  by  the  action  of  benzoyl  chloride  and  pyridine  on  lupeol 
obtained  from  djelutung,  crystallises  in  slender,  fiat  needles,  m.  p. 
273 — 274°  (corr.),  has  [a]D  +  60'75°  in  chloroform  solution,  and  on 
hydrolysis  yields  lupeol  crystallising  in  long  needles,  m.  p.  215° 
(corr.).  When  treated  with  bromine  in  a  mixture  of  glacial  acetic 
acid  and  carbon  disulphide,  the  benzoate  yields  two  monobromo- deriv¬ 
atives,  C38H6302Br,  of  which  the  less  soluble  in  acetone  separates  from 
ethyl  acetate  in  stout  crystals,  m.  p.  243°,  has  [a]D  +44-9°  in  chloro¬ 
form  solution,  and  on  hydrolysis  forms  benzoic  acid  and  a  bromo- 
alcohol.  The  more  readily  soluble  isomeride  crystallises  from  acetone 
in  leaflets. 

The  action  of  bromine  on  lupeol  in  carbon  disulphide  solution  leads 
to  the  formation  of  a  monobromo- derivative,  C31H49OBr,  which  crystal¬ 
lises  in  needles,  m.  p.'185°  (corr.),  and  has  [a]D  +3’8°in  chloroform 
solution. 

Lupeol  is  oxidised  by  Kiliani’s  chromic  acid  mixture  (Abstr.,  1902, 
i,  46),  yielding  lupeone,  C31H480,  which  forms  rhombo-dipyramidal 
crystals,  m.  p.  170°  (corr.),  has  [a]D  +63‘1°  in  chloroform  solution, 
and  is  reduced  to  lupeol  by  sodium  and  alcohol ;  hence,  if  lupeone 
contains  an  ethylene  linking  this  cannot  be  in  the  a/?-position  to  the 
carbonyl  group.  The  oxime,  C31H49ON,  crystallises  in  soft,  white 
needles,  m.  p.  278-5°  (decomp.),  and  has  [a]D  +29’5°  in  chloroform 
solution.  The  action  of  bromine  on  lupeone  in  glacial  acetic  acid 
solution  leads  to  the  formation  of  hydrogen  bromide  and  a  dibromo- deriv¬ 
ative,  C31H46OBr2,  which  crystallises  in  hard  needles,  m.  p.  254° 
(decomp.),  and  has  [a]D  +21’4°  in  chloroform  solution.  The  cyano¬ 
hydrin,  C32H49ON,  formed  by  the  action  of  hydrogen  cyanide  on 
lupeone  in  ethereal  solution  in  presence  of  a  trace  of  ammonia,  crystal¬ 
lises  in  stout  needles,  m.  p.  194°  (decomp.),  and  when  treated  with  1  mol. 
of  hydrogen  chloride  and  1  mol.  of  ethyl  alcohol  yields  a  product , 
m.  p.  235°. 

Neither  lupeol  nor  its  acetate  is  oxidised  by  potassium  perman¬ 
ganate  in  boiling  acetone  solution,  whilst  the  benzoate  and  lupeone  in 
benzene  solution  at  40°  are  not  acted  on  by  Kiliani’s  chromic  acid 
mixture ;  at  higher  temperatures  lupeone  forms  acid  products  which 
cannot  be  crystallised.  When  oxidised  with  potassium  permanganate 
in  sulphuric  acid  solution,  lupeol  yields  a  mixture  of  products  from 
which  lupeone  alone  has  been  isolated  ;  the  action  of  alkaline  perman¬ 
ganate  on  lupeol  leads  to  complete  oxidation. 

The  product,  C33H50O3,  obtained  by  oxidation  of  lupeol  acetate  with 
chromic  acid  in  acetic  acid  solution,  does  not  redden  blue  litmus,  but  can 
be  titrated  with  alcoholic  potassium  hydroxide  in  presence  of  phenol- 
phthalein,  and  on  hydrolysis  yields  a  product,  C31H50O3,  which  crystallises 
in  needles,  m.  p.  263 — 265°,  and  behaves  towards  litmus  and  phenol- 
phthalein  in  the  same  manner  as  the  acetyl  derivative.  The  hydrolysis 
product  forms  a  potassium  salt  crystallising  in  needles,  and  yields  a 
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diacetyl  derivative,  Cs5HMOfi>  which  ia  formed  also  directly  from  the 
oxidation  product. 

Lupeol  and  lupeone  both  give  the  reaction  for  unBaturated  com¬ 
pounds  with  Hiibl’s  iodine  reagent.  G.  Y. 

Cholesterol.  VIII.  Adolf  Windaus  (Ber.,  1907,  40,  257 — 261. 
Compare  Abstr.,  1906,  i,  580). — The  oxidation  of  cholesterol  in 
benzene  solution  by  alkaline  potassium  permanganate  leads  to  the 
formation  of  a  crystalline  neutral  substance,  C27H46°3.  m.  p.  236°, 
which  does  not  react  with  hydroxylamine  or  phenylhydrazine,  yields  a 
diacetate ,  C31H50O5,  m.  p.  187°,  and  a  dipropionate ,  C33H5405,  m.  p. 
166 — 167°,  and  by  oxidation  with  chromic  and  acetic  acids  is  con¬ 
verted  into  a  dVAsio-compound,  C27H4203,  m.  p.  253° ;  this  is  isomeric 
with  Mauthner  and  Suida’s  oxycholestendiol  (Abstr.,  1897,  i,  31), 
and,  like  the  later,  yields  oxycholestenone  by  treatment  with  dehydrat¬ 
ing  agents.  This  behaviour  indicates  that  the  substance,  C27H4603, 
contains  three  hydroxyl  groups  ;  a  possible  formula  is  suggested. 

C.  S. 

Unaaturated  Compounds.  IV.  Action  of  Hydroxylamine 
on  Ethyl  Cinnamate.  Theodor  Posner  {Ber.,  1907,  40,  218 — 230. 
Compare  Abstr.,  1904,  i,  160]  1905,  i,  279  ;  1906,  i,  955;  Ley, 
Abstr.,  1898,  i,  657;  Tingle,  Abstr.,  1900,  i,  544  ;  1905,  i,  930). — 
The  action  of  hydroxylamine  on  methyl  or  ethyl  cinnamate  in  cooled 
methyl-alcoholic  solution  is  much  more  complicated  than  that  on 
cinnamic  acid,  and  leads  to  the  formation  of  /3-hydroxylaminodihydro- 
cinnamhydroxamoxime  hydrate,  OH,NH’CHPh‘CH2‘C(NH’OH)2'OH, 
which  when  purified  by  solution  in  aqueous  ammonia  and  reprecipitation 
by  evaporation  of  the  ammonia  at  the  ordinary  temperature,  is  obtained 
as  a  white,  crystalline  powder,  m.  p.  118 — 119°,  or  after  some  days  in 
a  vacuum  desiccator,  126°  (decomp.),  and  has  strong  basic  but  only 
feeble  acid  properties  ;  it  gives  white  precipitates  with  lead  acetate  and 
mercuric  chloride,  and  with  copper  sulphate  a  blue  precipitate,  which 
on  treatment  with  hydrogen  sulphide  yields  chiefly  /J-aminodihydro- 
cinnamic  acid  together  with  a  yellow,  sparingly  soluble  substance,  m.  p. 
174°,  containing  only  4'9%  of  nitrogen.  In  aqueous  solution  in 
contact  with  air  at  the  ordinary  temperature,  the  hydroxamoxime 
hydrate  is  converted  partially  into  3-phenylisooxazolone,  whereas 
when  boiled  with  ammonia  in  an  open  dish  on  the  water-bath  it  yields 
)3-hydroxylaminodihydrocinnamic  acid  and  only  traces  of  3-phenyli«o- 
oxazolone.  The  hydroxamoxime  hydrate  is  converted  by  boiling  water 
into  /J-aminodihydrocinnamic  acid  obtained  in  a  52%  yield,  or  by 
alcoholic  hydrogen  chloride  at  0°  into  /3-ethoxy laminodihydrocinnamic 
acid,  or  by  the  action  of  sodium  nitrite  in  cooled  dilute  sulphuric  acid 
solution  into  /3-dihydroxydihydrocinnamic  acid. 

The  action  of  benzoyl  chloride  on  the  hydroxamoxime  hydrate  in 
pyridine  solution  leads  to  the  formation  of  three  products  :  (a)  dibenz- 
hydroxamic  acid  ;  ( b )  dibenzoyl- fi-hydroxylaminodihydrocinnamhydr- 
oxamic  acid,  OBz'NH’CHPh"CH2*C(OH)IN’OBz  or 
OBz-NBz-CHPh*CH2-C(OH):N-OH, 
m.  p.  136 — 137°,  which  crystallises  from  alcohol,  and  (c)  a  hexa- 
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benzoyl  derivative,  OBz,NBz,CHPh*CH2*C(NBz*OBz)2*OH,  which  cry¬ 
stallises  from  methyl  alcohol  in  needles,  m.  p.  100 — 101°.  G.  Y. 

Resin  Acids  from  Conifers.  VI.  Albert  Vesterberg  (Ber., 
1907,  40,  120 — 123.  Comparo  Abstr.,  1906,  i,  92  ;  Mach,  ibid.,  1893, 
i,  582;  1895,  i,  384). — Titrations  of  abietic  acid  with  standard 
alcoholic  potassium  hydroxide,  using  phenolphthalein  as  indicator, 
agree  with  the  formula  C20H30O2  and  not  with  C19H2802  (compare 
Levy,  Abstr.,  1906,  i,  870).  When  oxidised  with  sodium  hypobromite 
by  Diels  and  Abderhalden’s  method  (Abstr.,  1903,  i,  819),  a  small 
amount  of  an  acid  crystallising  in  needles,  m.  p.  199°,  was  obtained, 
together  with  a  non-crystalline  acid. 

dl-Pimaric  acid  distils  at  282°/15 — 20  mm.,  and  is  not  racemised 
during  the  process.  J.  J.  S. 


Dinitriles  and  Amyl  Nitrite.  Jarl  Lublin  (J.  pr.  Chem.,  1906, 
[ii],  74,  499 — 531.  Compare  Abstr.,  1904,  i,  890;  Meyer,  Abstr., 
1895,  i,  582  ;  Euler,  Abstr.,  1903,  i,  298  ;  Euler  and  Euler,  Abstr.,  19G4, 
i,  146). — When  amyl  nitrite  is  added  in  excess  to  p-toluacetodinitrile  in 
ethereal  solution,  a  blue  coloration  and  a  dark  blue  to  red,  sometimes 
white,  precipitate  are  formed  ;  when  boiled  for  twenty-four  hours,  the 
mixture  yields  (a)  the  ammonium  salt  of  a-isonitroso-/8-nitrosoimino-/j- 
tolupropionitrile,  NO*NIC(C7H7)*C(CN)*NONH4,  which  crystallises  in 
white  needles,  m.  p.  156°  (decomp.),  detonates  when  heated,  evolves 
ammonia  with  aqueous  alkalis,  and  gives  a  transient  blue  coloration 
with  acids  ;  the  silver ,  C10H7O2N4Ag,  and  barium ,  (C10H7O2N4)2Ba, 
salts  of  the  isonitrosonitrosoiminonitrile  were  analysed ;  and  ( b )  the 
oxime,  C6H4Me’CO’C(CN)INOH,  which  is  formed  also  by  the  action 
of  heat,  mineral  acids,  or  acetic  acid  on  the  preceding  ammonium  salt, 
or  of  nitrous  acid  on  benzoylacetonitrile.  This  separates  from  benzene 
in  small,  slightly  yellow  crystals,  m.  p.  1 30 '5 — 131°,  and  is  hydrolysed 
only  slowly  by  boiling  aqueous  sodium  hydroxide. 

The  action  of  hydroxylamine  'hydrochloride  on  the  oxime  in  dilute 
alcoholic  solution  leads  to  the  formation  of  isonitroso-p-tolyliso- 


,  oh-n:occl  ^  x  .  . 

oxazolone,  _  t  J>0,  which  crystallises  in  lemon-yellow 

C6H4Me-C— J  J 

needles,  m.  p.  135'5°  (decomp.),  gives  with  sodium  carbonate  solution  a 
stable,  with  aqueous  sodium  hydroxide  a  transient,  red  coloration,  being 
converted  into  a  substance  crystallising  in  white  needles,  m.  p.  about  95° 
(decomp.). 

When  treated  with  hydroxylamine  hydrochloride  and  sodium 
carbonate  in  aqueous  alcoholic  solution,  the  oxime  yields  a  product 
which  forms  white  crystals,  m.  p.  172°,  and  may  have  the  con- 


CN’CIN 

stitution  _  „  •  *  *>(),  whilst  if  an  excess  of  hydroxvlamine  is 

C6H4Me*C:iSK  ’  J 

employed  in  the  i  reaction  the  product  forms  white  crystals,  m.  p. 
101 — 102°  (decomp.),  and  is  probably  the  dioxime, 
C6H4Me-C(NOH)-C(NOH)*CN ; 

it  gives  with  ferric  chloride  a  red,  with  hydrogen  chloride  or  amyl 
nitrite  in  ethereal  solution  a  blue,  coloration,  and  slowly  changes  into 
the  preceding  substance,  m.  p.  172°. 
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The  ammonium  salt  of  a-isonitroso-/3-nitrosoiminophenylpropio- 
nitrile,  CaH9OaN5,  prepared  together  with  isonitrosocyanoacetophenone 
by  the  action  of  amyl  nitrite  on  benzacetodinitrile,  crystallises  in 
white  leaflets,  m.  p.  152 — 152‘5°  (decomp.),  detonates  when  heated, 
and  is  identical  with  the  product  of  the  interaction  of  nitrous  acid 
and  benzacetodinitrile  (Meyer,  loc.  cit.).  The  action  of  hydroxylamine 
hydrochloride  on  the  oxime  leads  to  the  formation  of  t'sonitrosophenyl- 
oxazolone  and  ammonia. 

The  ammonium  salt  of  a-isonitroso-j3-nitrosoiminobutyronitrile, 
formed  from  amyl  nitrite  and  diacetonitrile,  crystallises  in  white 
needles  or  leaflets,  m.  p.  122°;  an  oxime  corresponding  with  isonitroso- 
cyanoacetophenone  could  not  be  isolated. 

p-Tolupropionitrile,  acetopropionitrile,  and  Haller’s  imino-ether, 
CH2Bz*C(OEt)!NH  (Abstr.,  1887,  826),  do  not  react  with  amyl  nitrite 
in  ethereal  solution. 

The  oxime,  C6H4Me,C(NOH),CH2*CN,  prepared  by  Probst’s  method 
( Diss .,  Leipzig,  1894),  m.  p.  150 — 151°,  is  converted  by  hydrogen 
chloride  in  ethereal  solution  into  a  chlorinated  substance,  which  evolves 
ammonia  when  boiled  with  aqueous  sodium  hydroxide,  and  with 
ethereal  amyl  nitrite  yields  a  blue  solution,  and  on  evaporation  a  small 
amount  of  a  product,  m.  p.  about  205°. 

The  crystalline  substance,  m.  p.  105 — 108°  (96°,  Burns,  Abstr., 
1893,  i,  314),  formed  by  the  action  of  hydroxylamine  hydrochloride  on 
diacetonitrile,  evolves  ammonia  when  treated  successively  with  hydrogen 
chloride  in  ethereal  solution  and  aqueous  sodium  hydroxide. 

The  action  of  ethereal  amyl  nitrite  on  phenylwooxazoloneimide 
(Obregia,  Abstr.,  1892,  324)  and  treatment  of  the  product  with 
aqueous  sodium  hydroxide  leads  to  the  formation  of  a  red  substance, 


CPh-CH2>c;N>N0  or 


CPh-C(NOH)^>c:NH,  m.  p.  63°  (decomp.), 


which  forms  a  resin  when  evaporated  with  ether. 


G.  Y. 


[Dinitriles  and  Amyl  Nitrite.]  Ernst  von  Meyer  ( J.pr .  Chem., 
1906,  [ii],  74,  532.  Compare  preceding  abstract). — The  product  of 
the  action  of  hydroxylamine  on  toluacetodinitrile  (Probst,  Diss., 
Leipzig,  1894),  m.  p.  151°,  is  hydrolysed  by  alcoholic  hydrogen  chloride, 
forming  />-tolyl  cyanomethyl  ketone,  m.  p.  106°,  hydroxylamine,  and 
traces  of  ammonia.  The  statements  of  Burns  on  the  formation  of  an 
oxime  from  diacetonitrile  (Abstr.,  1893,  i,  314)  are  confirmed. 

G.  Y. 


Acetophenone-o-carboxylic  Acid.  Siegmund  Gabriel  ( Ber ., 
1907,  40,  71 — 83). — Gabriel  and  Michael  found  (Abstr.,  1878,  229) 
that,  when  acetophenone-o-carboxylic  acid  (1  mol.)  is  acted  on  by 
bromine  in  glacial  acetic  acid  solution  at  100°,  the  mpnobromo- 
derivative,  C02H,C6H4,C0,CH2BrJ  was  not  obtained,  but  the  com¬ 
pound,  C9H5Br02,  containing  1  mol.  of  water  less  than  the  mono- 
bromo-derivative,  and  having  the  property  of  uniting  with  1  mol.  of 
bromine,  was  formed.  Gabriel  showed  subsequently  (Abstr.,  1884, 
1176)  that  the  latter  compound  was  bromomethylenepht halide.  The 
author  has  now  continued  the  study  of  the  action  in  question. 

m-Bromoacetophenone-o-carboxylic  acid,  C02H,CflH4*C0*CH2Br,  pre- 
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pared  by  the  addition  of  bromine  to  a  solution  of  acetophenone- 
o-carboxylic  acid  in  glacial  acetic  acid  on  a  water-bath  and  then 
evaporating  the  product  under  diminished  pressure  at  about  60°, 
separates  from  chloroform  in  snow-white,  glassy  needles  or  oblong  plates, 
m.  p.  127 — 128°.  Its  methyl  ester  crystallises  in  prisms,  m.  p.  61 — 62°. 

When  heated  with  a  solution  of  hydrogen  bromide  in  glacial  acetic 
acid  for  one  hour  at  100°  in  a  sealed  tube,  w-bromoacetophenone- 
o-carboxylic  acid  forms  bromomethylenephthalide  ( loc .  cit.),  according 

to  the  equation  C02H-C6H4-C0-CH2Br  -  H20  =  06H4<^™ Br)>0. 

if  the  solution  is  evaporated  on  the  water-bath.  If,  however,  the 
solution  is  allowed  to  evaporate  spontaneously,  methylenephthalide 
dibromide  (loc.  cit.)  is  formed  according  to  the  equation, 

CO<^6(^>C:CHBr  +  HBr  =  CO<°6^>CBr*CH2Br. 

C  jj 

Ilydroxymethylenephthalide,  CO\_6q_£>CICH>OII  (or  formyl- 

phthalide,  CO<S6q^>CH-CHO),  is  obtained  as  snow-white  needles, 

m.  p.  147 — 148°,  when  w-bromoacetophenone-o-carboxylic  acid  is  boiled 
with  water  and  the  solution  is  allowed  to  evaporate  spontaneously  ;  it 
is  identical  with  the  compound,  CgH803,  already  described  by  Michael 
and  Gabriel  (loc.  cit.).  It  forms  a  yellow  solution  with  alkalis  and 
reduces  Fehling’s  solution  in  the  cold.  By  the  action  of  a  mixture  of 
fuming  hydriodic  acid  and  a  little  phosphonium  iodide,  it  forms  the 
compound,  C18H10O5,  having  the  probable  formula, 

o(c,i:c<c0°h>co)2. 

m.  p.  240°  (decomp.)  ;  it  is  an  anhydro-compound,  being  formed  accord¬ 
ing  to  the  equation,  2CgH6Og  -  H20  =  C^HjqO,,. 

The  presence  of  a  hydroxy-group  in  hydroxymethylenephthalide  is 
also  indicated  by  its  behaviour  on  esterification  with  methyl  alcohol 
according  to  the  hydrogen  chloride  method,  when  methoxymethylene- 

phthalide,  CQ<C  6q  C>(J!CH'OMe,  is  produced ;  the  latter  separates 

from  alcohol  in  needles,  m.  p.  75°. 

That  a  double  linking  is  present  in  the  molecule  of  hydroxy¬ 
methylenephthalide  is  attested  by  its  behaviour  on  bromination. 
When  acted  on  by  bromine  in  chloroform  solution,  it  forms 

C  H 

formylbromophthalide,  CO<C^_6Q_^>CBr‘CHO,  which  separates  from 

alcohol  in  hexagonal  plates,  m.  p.  85 — 86°. 

In  certain  reactions,  however,  hydroxymethylenephthalide  behaves 
as  if  it  were  an  aldehyde.  For  example,  it  forms  an  oxime, 

C0<^6^£>CH-CH:N-0H,  which  crystallises  in  silky  needles,  m.  p. 

147 — 152°,  the  acetyl  derivative  of  which  has  m.  p.  154 — 155°. 

The  phenylhydrazone,  CO<C^.0^£!!>CII,CHIN,IirHPh,  obtained  from 

hydroxymethylenephthalide  and  phenylhydrazine,  forms  yellow  needles, 
m.  p.  180°. 
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C02H*C6H4*COCHBr2, 


Similarly,  hydrazine  hydrate  forms  the  azine,  C18H1204N2,  which 
crystallises  in  yellow  needles,  and  begins  to  decompose  at  about  220°. 

The  compound,  C19H1306N,  obtained  by  the  action  cJf  potassium 
cyanide  on  w-bromoacetophenone-o-carboxylic  acid,  forms  a  brown 
powder,  m.  p.  223°.  It  reduces  Fehling’s  solution  in  the  cold. 

< o-Dibromoacetophenone-o-carboxylic  acid, 
prepared  by  the  action  of  bromine  (2  mols.)  on  a  solution  of  aceto¬ 
phenone-  o-carboxy lie  acid  in  glacial  acetic  acid,  separates  from  chloro¬ 
form  in  tetragonal,  colourless  plates,  m.  p.  131 — 132°.  Its  methyl 
ester  separates  from  alcohol  in  hexagonal  plates  or  oblong  prisms, 
m.  p.  112°. 

By  the  action  of  hydroxylamine  on  tu-dibromoacetophenone- 
o-carboxylic  acid,  both  the  halogen  and  the  ketonic  oxygen  of  the 
latter  are  replaced,  with  the  formation  of  phthalonaldehydecarboxylic 

,C«HvC-CH:N-OH 


acid  dioxime  anhydride,  CO<^^6 


-N 


which  crystallises 


from  glacial  acetic  acid  in  silky  needles,  m.  p.  163°. 

The  behaviour  of  w-dibromoacetophenone-o-carboxylic  acid  towards 
phenylhydrazine  is  analogous,  phthalonaldehydecarboxylic  acid  osazone 

,  7  CflH.-C-CH:NsHPh 

anhydride,  U  x>u  »  being  formed  ;  the  latter  compound 


-N2Ph 


separates  from  glacial  acetic  acid  in  silky  needles,  m.  p.  228°. 

When  w-dibromoacetophenone-o-carboxylic  acid  is  boiled  with  water, 

it  is  converted  into  phthalidecarboxylic  acid,  C0<^q^£>GH‘C02H, 

melting  at  152°  and  identical  with  the  product  obtained  by  Zincke 
and  Schmidt.  In  this  action,  phthalonaldehydic  acid, 
C02H-C6H4-C0-CH0, 

was  possibly  first  formed  and  then  underwent  molecular  rearrangement 
into  its  isomeride. 

Dibromomethylenephthalide,  CO<^  O>0ICBr„,  obtained  by  the 

action  of  concentrated  sulphuric  acid  on  w-dibromoacetophenone- 
o-carboxylic  acid,  separates  from  alcohol  in  needles,  m.  p.  139 — 140°. 
Its  unsaturated  nature  is  demonstrated  by  its  behaviour  towards 

bromine,  when  tetrabromomethylphthalide,  CO<C^.6^>>CBr'CBr3,  is 

produced ;  the  latter  separates  from  a  mixture  of  benzene  and  ethyl 
acetate  in  glistening  pyramids  which  melt  and  decompose  at 
160—161°.  A.  McK. 


Catecholcarboxylic  Acids.  Anton  Praxmarer  (Monatsh.,  1906, 
27,  1199 — 1209). — Contrary  to  Miller's  statement  ( Annalen ,  1883, 
220, 113),  the  action  of  ammonium  carbonate  on  catechol  at  130 — 140° 
under  pressure  leads  to  the  formation  of  catecholcarboxylic  acid  only  \ 
protocatechuic  acid  cannot  be  found  in  the  product.  The  same  result 
is  obtained  on  heating  catechol  with  glycerol  and  potassium  hydrogen 
carbonate  in  a  current  of  carbon  dioxide  at  180°  for  twelve  to  sixteen 
hours,  or  at  210°  for  six  to  eight  hours. 

Catecholcarboxylic  acid,  C7He04,^H20,  m.  p.  240°,  decomposes, 
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evolving  carbon  dioxide  a  few  degrees  above  its  melting  point.  The 
barium,  (CLH504)2Ba,4H30  (5H20,  Miller,  loc.  cit.),  and  calcium 
(2£H20)  splits  and  the  ethyl  ester,  m.  p.  1305°  (63 — 64°,  Schmitt 
and  Hahle,  Abstr.,  1891,  1366),  are  described.  The  methyl  es»er  of 
the  dimethyl  ether,  m.  p.  57‘5°  (47°,  Fritsch,  Abstr.,  1898,  i,  663),  is 
prepared  by  the  action  of  methyl  iodide  and  potassium  hydroxide  on 
the  acid  in  methyl  alcoholic  solution.  The  action  of  bromine  on 
catecholcarboxylic  acid  in  absence  of  a  solvent  leads  to  the  formation 
of  tetrabromocatechol,  or  in  ethereal  solution  to  the  formation  of  this 
together  with  dibromocatecholcarboxylic  acid ,  C7H404Br2,  which  is 
soluble  in  water  at  80°. 

Catecholdicarboxylic  acid  is  formed  together  with  a  small  amount  of 
catechol  by  heating  the  monocarboxylic  acid  with  glycerol,  potassium 
hydrogen  carbonate,  and  a  little  sodium  sulphite  in  a  current  of  carbon 
dioxide  at  210°  for  six  hours.  A  product  which  gives  the  green 
coloration  of  protocatechuic  acid  with  ferric  chloride  is  obtained  on 
heating  catechol  with  sodium  hy  drogen  carbonate  and  glycerol  at 
a  temperature  not  above  139°.  G.  Y. 


Ethyl  Benzoylgly  oxy  late .  Andre  Wahl  ( Compt .  rend.,  1907, 
144,  212 — 214.  Compare  Abstr.,  1904,  i,  556). — Ethyl  benzoyl- 
glyoxylate ,  COPh'COCOaEt,  prepared  by  passing  nitrous  anhydride 
into  a  mixture  of  ethyl  benzoylacetate  and  acetic  anhydride  dissolved 
in  ether,  is  an  orange-yellow  liquid,  mobile  when  freshly  prepared  and 
without  distinctive  odour,  b.  p.  150 — 153°/13  ram. ;  D„  1  -188.  It  com¬ 
bines  with  water  and  alcohol  developing  much  heat,  and  forming 
colourless  hydrates  and  alcoholates  which  do  not  crystallise.  By  adding 
a  few  drops  of  piperidine  to  a  molecular  mixture  of  ethyl  benzoylgly- 
oxy  late  and  ethyl  benzoylacetate,  the  author  has  obtained  a  compound, 
C11Hi2O3,C1iH10O4I  forming  white  needles,  m.  p.  109 — 110°,  and 
probably  identical  with  that  obtained  by  Sachs  and  Wolff  (Abstr., 
1904,  i,  876),  and  having  m.  p.  91-5°.  Ethyl  benzoylglyox)  late  forms 
a  monoxime  identical  with  ethyl  wonitrosobenzoylacetate  and  hence 
having  the  constitution  COPh,C(INOH),C02Etj  a  dioxime  is  notformed. 


Crismer’s  method  gave  a  small  quantity  of  a  crystalline  substance 
which  showed  the  reaction  of  oximinophenylisooxazolone, 

o<N=9Ph 

N^O-C'.N-OH 


The  ester  reacts  with  o-phenylenediamine,  forming  ethyl  2-phenylquin- 
oxaline-3-carboxylate ,  which  crystallises  in  slender,  white  needles,  m.  p. 
65 — 66°.  It  gives  a  disemicarbazone,  C13H1604N6,H20,  light  yellow 
needles,  m.  p.  185 — 190°,  and  a  dianilide,  C2gH2203H2,  small,  yellow 
needles,  m.  p.  127°.  E.  H. 


Condensation  Products  of  Dibromophthalic  Acid.  Emile 
Severin  (Ann.  Sci.  Univ.  Jassy,  1907,  4,  141 — 150). — Most  of  the 
work  recorded  in  this  paper  has  been  published  already  (Abstr.,  1906, 
i,  508).  3  :  6-Dibromo-2-o-diethylaminobenzoylbenzoic  acid, 

NEt2-C6H4-C0-C6H2Br2-C02H, 

? 


VOL.  XC1I.  1. 


218 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


prepared  as  already  described  (loc.  tit.),  furnishes  an  ethyl  ester,  m.  p. 
145°,  which  crystallises  with  alcohol ;  the  mfroso-derivative, 

NO*  NEt2  •  C6H3*  CO  •  C6H2Br2*  C02H, 

m.  p.  155°,  crystallises  in  yellow  needles.  On  reduction  of  the  benzoyl- 
benzoic  acid,  the  corresponding  dibromodiethylaminobenzylbenzoic  acid 
is  produced,  which  separates  from  alcohol  with  difficulty  in  colourless 
needles,  m.  p.  247°,  and  when  warmed  with  sulphuric  acid  at  66° 
furnishes  l-diethylamino-5  :  8 -dibromoanthraquinone,  which  sublimes  in 
red  needles,  m.  p.  198°.  T.  A.  H. 

Behaviour  of  Phenolphthalein  towards  Highly  Concentrated 
Alkali  Hydroxides.  Benjamin  M.  Margosches  ( Zeitsch .  angew.  Chem., 
1907,  20,  181  — 191  and  226 — 231). — Alkaline  solutions  containing 
phenolphthalein  may  be  decolorised  by  the  addition  of  very  concen¬ 
trated  solutions  of  alkali  hydroxides,  and  to  a  less  extent  by  the 
addition  of  lithium  hydroxide.  Such  solutions  recover  their  pink 
colour  on  warming  or  on  dilution ;  as  the  colour  is,  however,  not 
instantaneously  restored  by  dilution,  the  phenomenon  cannot  be  com¬ 
pletely  explained  by  dissociation.  The  paper  contains  a  very  full 
account  of  the  various  theories  which  have  been  put  forward  with 
regard  to  the  constitution  of  phenolphthalein  and  its  use  as  an 
indicator.  P.  H. 

Compounds  from  Lichens.  XVI.  Wilhelm  Zopf  ( Annalen , 
1907,  352,  1 — 44.  Compare  Abstr.,  1906,  i,  672). — The  lichen, 
Ramalina  subfarinacea,  contains  tZ-usnic  acid,  [a]b +492-5°,  to  the 
extent  of  and  3  to  3|%  of  salazinic  acid ;  the  product  obtained  by 
the  action  of  acetic  anhydride  on  the  latter  acid  has  already  been 
described  as  salazinaric  acid  (Zopf,  Abstr.,  1905,  i,  789),  but  is  now 
thought  to  be  the  acetyl  derivative  of  salazinic  acid,  C21H16Ou  ;  its 
mol.  weight  was  determined  cryoscopically  in  benzene  and  found  to  be 
455,  Hesse’s  formula  for  salazinic  acid,  C30H24O1G  (Abstr.,  1901,  i,  595), 
cannot  therefore  be  correct. 

In  addition  to  tZ-usnic  acid  ([a]b8  +495-5°),  Ramalina  scopulorum  is 
found  to  contain  a  new  acid,  ecopuloric  acid,  CloUiaO0,  which  crystal¬ 
lises  in  white  needles,  m.  p.  260°  (decomp.).  The  acetyl  derivative, 
C21H18O10,  crystallises  in  white  needles,  m.  p.  235 — 236°.  Ramalina 
Kullensis  contains  about  0'1%  of  tZ-usnic  acid,  [a]f,2  +  461-9°,  and  2%  of 
kullensisic  acid,  C22H18012,  a  substance  not  yet  met  with  in  any  other 
lichen;  it  crystallises  in  white  needles  and  carbonises  at  260°. 

Only  eZ-usnic  acid  Was  obtained  from  Ramalina  minuscula,  whilst 
R.  Landroensis  contains  in  addition  to  about  0'5%  of  cZ-usnic  acid  about 
0’1%  of  landroensin,  which  crystallises  from  benzene  in  small,  rhombic 
plates. 

The  lichen,  Ramalina  obtusata  {R.  minuscula  var.  obtusata,  R.  dilace- 
rata  var.  obtusata ),  contains  only  small  quantities  of  (Z-usnic  acid,  [a]'u 
+  474'2°,  together  with  two  new  acids.  Ramalinellic  acid  crystallises 
from  acetone  in  small  needles,  m.  p.  169°.  Obtusatic  acid  crystallises 
in  needles,  m.  p.  191°. 

Cladonia  jimbriata  var.  simplex ,  obtained  from  Daun  in  Eifel,  was 
found  to  differ  from  a  Cladonia  Jimbriata  var.  simplex,  obtained  from 
the  Dortmund-Ems  Canal  near  Munster  i.  W.,  in  that  the  first  con- 
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tained  fumaroprotocetraric  acid  together  with  fimbriatic  acid,  whereas 
the  latter  lichen,  besides  these  two  acids  also  contained  atranoric 
acid ;  it  is  therefore  probable  that  they  are  specifically  different. 
Fimbriatic  add  crystallises  from  ether  in  leaflets,  m.  p.  98 — 99°;  it 
reduces  potassium  permanganate  immediately  in  alkaline  solution. 
The  lichen,  Cladonia  Jimbriata  var.  comuto-radiata,  contains  only  fumaro- 
protocetraric  acid.  Hesse  obtained  from  this  lichen,  called  wrongly 
by  him  C.  Jimbriata  var.  chordalia  (compare  Abstr.,  1901,  i,  149), 
protocetraric  acid  and  not  fumaroprotocetraric  acid,  probably  because 
he  employed  sodium  hydrogen  carbonate  to  extract  the  acids  from  the 
lichen,  and  thus  decomposed  the  fumaroprotocetraric  acid  into  fumaric 
and  protocetraric  acids.  Closely  related  to  this  latter  lichen  is  Cladonia 
pityi'ea  var.  cladomorpha,  since  this  also  contains  only  fumaroproto¬ 
cetraric  acid.  Cladonia  squamosa  var.  dmticollis  contains  squamatic 
acid,  but  not  usnic  acid. 

Cladonia  silvatica  var.  condensata,  besides  £-usnic  acid,  [a  ]g  -  499-5°, 
contains  a  substance  which,  since  it  is  relatively  soluble  in  cold  benzene 
and  ether,  is  not  fumaroprotocetraric  acid ;  as  the  latter  acid  together 
with  d-usnic  acid  is  present  in  the  typical  C .  silvatica  (Zopf,  Abstr., 
1906,  i,  673),  C .  silvatica  var.  condensata  cannot  be  regarded  as  a 
variety  of  C.  silvatica ,  but  must  either  be  regarded  as  a  variety  of 
C.  alpestris  or,  better,  be  named  simply  C.  condensata. 

Cladonia  verticillata  var.  subcervicornis  contains  about  1%  of  fumaro¬ 
protocetraric  acid  and  a  small  quantity  of  atranoric  acid ;  there  is  also 
present  a  small  amount  of  a  red  pigment,  cervicornin,  a  red,  amorphous 
substance  coloured  blue  by  strong  sulphuric  acid,  and  violet  to  violet- 
brown  by  potassium  and  sodium  hydroxides. 

Cladonia  chlorophcea  contains  fumaroprotocetraric  acid  together  with 
chlorophceaic  acid,  which  crystallises  in  leaflets,  m.  p.  169°  (decomp.). 

Cladonia  gracilis  var.  chordalis  contains  only  fumaroprotocetraric 
acid ;  C.  crispata  var.  gracilescens  contains  only  squamatic  acid.  The 
same  acid  is  also  present  in  C.  squamosa  var.  multibrachiata  f.  pseudo- 
crispata  and  C .  squamosa  var.  multibrachiata  f.  turfacea. 

Hypogymnia  farinacea  contains  about  0'5%  of  atranoric  acid  together 
with  about  4-5%  of  farinacinic  acid,  C26H3208  ;  this  acid  crystallises  in 
white  needles,  m.  p.  202 — 203°;  its  mol.  weight  was  determined  in 
acetone ;  it  does  not  taste  bitter.  When  heated  with  acetic  anhydride, 
a  substance,  m.  p.  156 — 157°,  is  obtained.  It  is  possible  that  this  acid 
is  identical  with  Hesse’s  physodic  acid  (Abstr.,  1898,  i,  679). 

W.  H.  G. 

Derivatives  of  Methylvanillin  [2:4-Dimethoxybenzaldebyde], 
Fkitz  Juliusberg  (Her.,  1907,  40,  119 — 120). — 2  : 4-Dime thoxybenz- 
aldehyde,  obtained  by  methylating  vanillin  by  means  of  sodium 
ethoxideand  methyl  iodide,  has  m.  p.  47°.  2  :  4 - Dimethoxybenzaldehyde- 
phenylhydrazone,  C6H3(OMe)2,CH!N,NHPh,  has  m.  p.  121°. 

1  :  2-Dimethoxy-i-benzaldoxime,  OeH3(OMe)2-OHIN'OH,  obtained 
by  the  action  of  hydroxylamine  on  the  aldehyde,  softens  at  87°  and 
has  m.  p.  90°. 

1  :  2-Dimethoxy-i-benzylamine  hydrochloride, 

C6H3(0Me)2-CH2-NH2,H01, 
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obtained  by  the  reduction  of  the  preceding  oxime  with  sodium  amalgam 
and  acetic  acid,  has  m.  p.  257 — 258°.  A.  McK. 

Influence  of  Cyclic  Linking  on  Reactivity.  Pavel  Petrenko- 
Kritschenko  (J.  pr.  Chem.,  1907,  [ii],  75,  61 — 64.  Compare  Abstr., 
1900,  i,  421  ;  1901,  i,  506  ;  1903,  i,  440  ;  ibid.,* ii,  719 ;  1905,  i,  355, 
742  ;  1906,  ii,  341). — The  author  replies  to  Stewart  and  Baly  (Trans., 
1906,  89,  489)  that  the  relations  which  he  has  observed  (Joe.  cit.)  to 
exist  between  the  velocity  of  reaction  and  the  structure  of  ketones 
are  coihpletely  analogous  to  those  found  by  Menschutkin  in  the  case 
of  aliphatic  and  aromatic  alcohols  and  amines  in  which  all  possibility 
of  tautomerism  is  excluded. 

The  author  compares  his  theoretical  views  which  have  been  de¬ 
scribed  previously  ( loc .  cit.)  with  those  of  Menschutkin  (Trans.,  1906, 
89,  1532).  G.  Y. 

Condensation  Products  from  cyc/oHexanone.  Otto  Wallach 
( Ber .,  1907,  40,  70 — 71.  Compare  Abstr.,  1906,  i,  514). — The 
chloo'ide ,  C12H190C1,  obtained  by  passing  a  current  of  dry  hydrogen 
chloride  into  cyclohexanone,  forms  colourless  crystals,  m.  p.  41 — 43°. 
On  rise  of  temperature,  it  loses  hydrogen  chloride  and  forms  cyclo- 

O 


hexene-2 -cy  clohexanone, 


\/  V 


|,  which,  on  reduction,  forms  the 


saturated  alcohol,  cyclohexyl-2-cyc\ohexanol, 


265 — 270°,  m.  p.  30 — 31°.  The  latter  compound,  when  warmed  with 
hydriodic  acid,  forms  the  completely  hydrogenated  diphenyl,  dicyclo- 
hexyl,  C6H11*C6II11,  already  described  by  Borsche  and  Lange  (Abstr., 
1905,  i,  765). 

Benzylidenecyclohexanone,  C6H40!CHPh,  has  m.  p.  53°.  Dibenzyl- 
idenecyc\ohexano7ie,  C]3H140,  has  m.  p.  116 — 118°. 

By  the  action  of  hydroxylamine  on  monobenzylidenecycfohexanone, 
a  compound  of  m.  p.  104°,  crystallising  in  needles,  is  obtained. 

A.  McK. 


Synthesis  of  Derivatives  of  cyc?oHexane.  3 :  3-Dimethyl- 
and  3:3: 6-Trimethyl-cyc^ohexanones.  Gustav  Blanc  ( Compt . 
rend.,  1907,  144,  143 — 144.  Compare  Abstr.,  1906,  i,  399). — The 

anhydride,  obtained  from  /3/?-dimethylpime- 

lic  acid  by  the  action  of  acetic  anhydride,  loses  carbon  dioxide  on  slow 
distillation  at  the  ordinary  pressure,  and  gives  the  3  : 3-dimethylcycfo- 
hexanoire  already  described  by  L4ser  (Abstr.,  1899,  i,  743).  This 
compound  forms  a  semicarbazone  crystallising  in  needles,  m.  p.  203° 
(L6ser  gives  198°).  On  reduction  by  means  of  sodium  and  absolute 

alcohol  it  gives  the  alcohol,  CH2<^q2^-q22'^>^'^ ’OH,  obtained  by 

Crossley  and  Renouf  (Trans.,  1905,  87,  1487). 
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Similarly,  slow  distillation  of  /3/Sc-trimethylpimelic  anhydride  gives 

3 : 3 :^-trimethylcjc\ohexanone,  CH2<^^e.2Qg-j^>CO,  a  mo^^e  %uid, 

b.  p.  186°,  of  strong  menthone-like  odour.  The  semicarbazone  has 
m.  p.  170°.  E.  H. 


Change  of  2-isoNitroso-l  -  ketohydrindene  into  Homo- 
phthalamic  Acid.  Waltee  Petees  ( Ber .,  1907,  40,  240 — 241). — 
The  oxime  is  unchanged  by  cold  hydrochloric  and  acetic  acids,  is 
oxidised  to  phthalic  acid  by  nitric  acid,  and  is  converted  by  concen¬ 
trated  sulphuric  acid  at  0°  into  Gabriel’s  homophthalamic  acid 
(Abstr.,  1887,  726).  C.  S. 

Condensation  of  Cinnamyl  Chloride  with  o-Cresol.  Gustav 
Neueath  ( Monatsh .,  1906,  27,  1145 — 1156.  Compare  Feuerstein  and 
Kostanecki,  Abstr.,  1898,  i,  370  ;  Kostanecki  and  Tambor,  Abstr., 
1899,  i,  704). — i >IIydroxy-m-tolyl  styryl  ketone  ( 4/ -hydroxy-^' -methyl - 
chalkone),  OH’CgHgMe’COCHICHPh,  prepared  by  the  action  of 
cinnamyl  chloride  and  aluminium  chloride  on  o-cresol  in  nitrobenzene 
solution,  or  by  heating  o-cresol  with  cinnamic  acid  and  zinc  chloride  at 
200°,  crystallises  from  water  in  reddish-yellow,  nacreous  needles,  m.  p. 
137°  (corr.),  and  is  soluble  in  aqueous  alkalis. 

The  acetyl  derivative,  ClgH1603,  crystallises  in  needles,  m.  p.  72° 
(corr.)  ;  the  oxime,  C16Hirj02N,  forms  a  ruby -red,  crystalline  mass, 
m.  p.  49°  (corr.).  The  dibromide,  OH* CflH3Me’ CO- CHBr ■  CHPhBr, 
formed  by  the  action  of  bromine  on  the  unsaturated  ketone  in 
ethereal  solution,  separates  in  yellowish-red  crystals,  m.  p.  135°  (corr.). 

G.  Y. 


Condensation  of  Terephthalaldehyde  with  Ketones.  Hans 
von  Lendenfeld  {Monatsh.,  1906,  27,  969 — 980.  Compare  Thiele 
and  Winter,  Abstr.,  1900,  i,  500 ;  Thiele  and  Gunther,  and  Thiele  and 
Falk,  Abstr.,  1906,  i,  750). — The  condensation  of  terephthalaldehyde 
with  ketones  in  hot  alcoholic  potassium  hydroxide  solution  leads  to 
the  formation  of  unsaturated  ketones,  or,  in  cooled  glacial  acetic  acid 
solution  in  presence  of  hydrogen  chloride,  to  that  of  the  corresponding 
hydrogen  chloride  additive  products.  Aldols  are  not  formed. 

Terephthalaldehyde  and  acetophenone  yield  a  mixture  of  p -aldehydo- 
benzylideneacetophenone,  COH'C6H4*CH!CH‘COPh,  which  crystallises 
from  methyl  alcohol  in  slightly  yellow  needles,  m.  p.  125°,  and  forms  a 
yellow  solution  in  concentrated  sulphuric  acid,  and  terephthalylidene- 
diacetophenone,  C0H4[CHICH’COPh]2,  which  crystallises  from  chloro¬ 
form  in  yellow,  hexagonal  plates,  m.  p.  200 — 201°,  and  is  insoluble  in 
methyl  alcohol.  With  phenylhydrazine  the  latter  substance  forms 
"p-phenylenebis-l  :  3-diphenyl-4:  :  5-dihydropyrazole, 

„NFh‘N 


CJBE 


1 1 

■CPh 


-2  v'-*-w2 

which  crystallises  in  colourless  needles,  m.  p.  300°  (slight  decomp.), 
and  gives  Knorr’s  pyrazoline  reaction. 

The  additive  product,  C6H4[CHCl*CH2'COPh]2,  crystallises  from 
nitrobenzene  in  colourless  needles,  m.  p.  194 — 195°,  and  at  160 — 170° 
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gradually  decomposes,  yielding  terephthalylidenediacetophenone  and 
hydrogen  chloride. 

The  condensation  product  of  terephthalaldehyde  with  phenyl  ethyl 
ketone,  C6H4[C!H!CMe,COPh]2,  crystallises  from  alcohol  in  colourless, 
hexagonal  leaflets,  m.  p.  162°,  and  reacts  with  phenylhydrazine,  forming 
a  product  which  crystallises  from  pyridine  in  yellow  needles,  sinters  at 
245°,  and  is  decomposed  to  a  clear  liquid  at  254°.  The  hydrogen 
chloride  additive  product,  C6H4[CHCl,CHMe*COPh]2,  crystallises  from 
benzene  in  long,  rhombic  plates,  decomposing  at  240°  yielding  the 
unsaturated  ketone. 

p- Toly  l  p-aldehydobenzylidenemefhyl  ketone, 

coh-cgh4-ch:ch*co-c7h7, 

formed  from  a  molecular  mixture  of  terephthalaldehyde  and  ^>-tolyl 
methyl  ketone,  crystallises  in  small,  matted,  yellow  needles,  m.  p.  130°. 
The  phenylhydrazone,  C23H20ON2,  forms  red  needles,  m.  p.  about 
224°. 

The  diketone,  C6H4[CHICH‘COC7H7]2,  formed  from  1  mol.  of 
terephthalaldehyde  and  2  mols.  of  p-tolyl  methyl  ketone,  crystallises 
from  alcohol  in  needles,  m.  p.  23.6 — 238°,  gives  an  orange-red 
coloration  with  concentrated  sulphuric  acid,  and  reacts  with  phenyl¬ 
hydrazine  in  glacial  acetic  acid  solution,  forming  an  amorphous  product 
which  gives  the  pyrazoline  reaction.  The.  hydrogen  chloride  additive 
product,  CaH4[CHCl,CH2*CO*C7H7]2,  crystallises  in  colourless  needles, 
m.  p.  228 — 230°,  and  yields  the  unsaturated  diketone  when  heated  in 
a  vacuum  at  170°. 

p -Methoxyphenol  p-aldehydobenzylidenemethyl  ketone , 
COH-CoH4*CH:OH-CO-C0H4-OMe, 

obtained  by  the  interaction  of  terephthalaldehyde  and  anisyl  methyl 
ketone  in  molecular  pi  oportions,  crystallises  in  large,  yellow  needles, 
m.  p.  121°;  th e  phenylhydrazone,  C93H20O2N2,  crystallises  in  reddish- 
yellow  needles,  m.  p.  208°  (decomp.). 

The  diketone,  C6H4[CHiCH,CO'CgH4,OMe]2,  forms  large,  yellow 
leaflets,  m.  p.  250°,  and  gives  a  red  coloration  with  concentrated 
sulphuric  acid.  The  product  formed  by  the  action  of  hydrogen  chloride 
on  terephthalaldehyde  and  anisyl  methyl  ketone  in  glacial  acetic  acid 
solution  is  identical  with  that  obtained  by  the  condensation  in  presence 
of  alcoholic  potassium  hydroxide.  G.  Y. 

Halogen  Derivatives  of  1:3: 4-Triketocyc£opentane.  III. 
Eranz  Henle  ( Annalen ,  1907,  352,  45 — 53.  Compare  Abstr.,  1907, 
i,  144,  161). — Tetrahalogen  derivatives  of  1  :  3  : 4-triketocycfo- 

pentane  cannot  be  prepared  by  the  direct  bromination  or  chlorination 
of  chlorotriketocycfopentane ;  they  are,  however,  obtained  by  acting 
on  either  tribromotriketoct/c^opentane  or  chlorodibromotriketocyc/o- 
pentane  with  phosphorus  pentachloride  ;  phosphorus  pentabromide  does 
not  react  like  phosphorus  pentachloride  ;  it  replaces  a  hydroxyl  group 
by  bromine,  so  that  from  tribromotriketocycfopentane,  tetrabromodiketo- 
cyclopentene  is  obtained. 

Chlorodibromotriketocf/cfopentane  may  be  prepared  by  acting  on 
chloro-1  :  3  :  4-triketoc?/c£opentane  dissolved  in  thionyl  chloride  with 
bromine.  When  treated  with  phosphorus  pentachloride  it  gives 
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trichlorobromo- 1  :  3  :  i-triketocyc\opentane,  C503Cl3Br,  which  crystallises 
in  faintly  yellow  plates,  m.  p.  85°. 

Tribromo-1  :  3  :  4-triketocycZopentane  is  converted  by  phosphorus 
pentachloride  into  dichlorodibromo- 1  :  3  :  i-triketocyc\opentane, 

C503Cl2Br2, 

which  crystallises  in  yellow  prisms,  m.  p.  102°.  With  phosphorus 
pentabromide,  however,  tetrabromo- i  :  3-diketocyclopentene,  C602Br4, 
is  obtained,  which  crystallises  in  yellow  needles,  m.  p.  142°. 

By  heating  dichlorodibromo-1  :  3  :  4-triketocyc?opentane  with  phos¬ 
phorus  pentachloride  in  sealed  tubes  at  280 — 300°,  octachlorocycfo- 
pentene,  C5C18,  is  formed,  identical  with  that  described  by  Zincke 
(Abstr.,  1890,  1256).  W.  H.  G. 


Constitution  of  the  a-  and  /3-Additive  Compounds  of 
Alcohols  and  Tetrabromo-o-benzoquinone.  C.  Loring  Jackson  and 
Robert  D.  MacLaurin  ( Amer .  Chem.  J.,  1907,  37,  87 — -106). — Jackson 
and  Porter  (Abstr.,  1903,  i,  266  ;  1904,  i,  254)  have  described  two 
series  of  additive  compounds,  2C6Br402,  R'OH,  obtained  by  the  com¬ 
bination  of  tetrabromo-o-benzoquinone  with  alcohols.  The  a-compounds 
are  formed  by  the  direct  action  of  alcohols  on  the  quinone  at  the 
ordinary  temperature,  and  are  converted  into  the  /3-compounds  by  the 
action  of  hot  dilute  sodium  hydroxide  or  by  means  of  acetic  anhydride. 
Further  work  on  these  substances  has  been  carried  out  by  Jackson 
and  Carlton  (Abstr.,  1905,  i,  907)  and  by  Jackson  and  Russe  (Abstr., 
1906,  i,  288). 


Further  investigation  has  led  to  the  conclusion  that  the  a-  and 
/3-compounds  have  respectively  the  constitutions  expressed  by  the  fol- 


lowing  formulae  : 

Br 

Br 

Brj^X0 
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The  reasons  for  adopting  these  formulae  in  preference  to  those 
previously  assigned  to  these  compounds  are  fully  discussed  and  are 
based  chiefly  on  the  facts  that  the  regulated  action  of  acetic  anhydride 
converts  the  a-benzyl  compound  into  the  /3-compound  and  that  the 
/3  compounds  are  remarkably  stable.  In  accordance  with  these 
formulae,  the  a-  and  /3-methyl  compounds  are  termed  respectively 
octabromo-l-metlioxy-l'-hydroxy-o-quino-l -monoxide  and  octabromo- 
l-methoxy-l'-hydroxy-o-quino-l  :  2  :  2-trioxide. 

On  adding  a  considerable  quantity  of  sodium  hydroxide  solution  to 
hexachloro-o-quinocatechol  ether,  C6C1402IC6C1202,  an  additive  com¬ 
pound,  C12Cl604,Na0H,  separates  in  purplish-black,  short,  stout 
needles.  If,  however,  sodium  hydroxide  is  added  drop  by  drop  to  a 
warm  mixture  of  hexachloro-o  quinocatechol  and  water,  hexaehloro- 
dihydroxycatechol  ether  and  sodium  chloroanilate  are  produced.  It  is 
evident  that  the  former  product  is  formed  from  the  tetrachlorocatechol 
resulting  from  the  decomposition  of  the  hexachloro-o-quinocatechol 
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ether,  since  on  warming  tetrachlorocatechol  with  dilute  sodium 
hydroxide,  hexachlorodihydroxycatechol  ether  is  produced. 

When  hexabromo-o-quinocatechol  ether  is  left  in  contact  with  dilute 
sodium  hydroxide,  sodium  bromoanilate  is  formed. 

It  has  been  shown  by  Jackson  and  Porter  (Abstr.,  1904,  i,  256) 
that  by  the  action  of  heat  on  tetrabromo-o-quinone,  bromine  is 
liberated  and  hexabromo-o-quinocatechol  ether  is  produced.  It  is  now 
found  that  tetrachloro  o-quiuone  is  decomposed  similarly  by  heat  with 
formation  of  hexachloro-o-quinccatechol  ether. 

The  /3-methyl  compound,  2C0Br4O2)CH3,OH,  is  more  stable  towards 
sodium  ethoxide  than  the  a-compound,  but  is  gradually  decomposed 
with  formation  of  catechol  and  sodium  bromide.  By  the  action  of 
hydroxylamine  on  the  a-methyl  compound,  it  is  converted  quanti¬ 
tatively  into  the  /3-compound.  If  the  a-methyl  compound  is  shaken 
with  acetic  anhydride  for  fifteen  minutes  and  then  left  for  several 
hours,  an  isomeric  y -compound,  m.  p.  225°,  is  produced,  which 
crystallises  in  yellow  plates  and  is  more  soluble  in  organic  solvents 
than  the  /8-compound.  By  the  action  of  warm  acetic  acid  on  the 
y  compound,  there  are  successively  produced  a  white  substance,  m.  p. 
138 — 140°,  a  second  compound,  m.  p.  195°,  and,  finally,  hexabromo-o- 
quinocatechol  ether.  E.  G. 

Preparation  of  1  -  Aminoanthraquinone  and  its  N- Alkyl  or 
Acyl  Derivatives.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co. 
(D.B.-P.  175024). — When  heated  with  Aqueous  ammonia  or  methyl- 
amine,  anthraquinone  a-sulphonic  acid  is  converted  respectively  into 
1-aminoantliraquinone  or  1-methylaminoanthraquinone.  With  jo-tolu- 
idine  this  sulphonic  acid  yields  1-p-toluidinoanthraquinone. 

G.  T.  M. 

Preparation  of  Arylaminoanthraquinones.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  175069). — The  halogenated 
benzenes  interact  readily  with  the  aminoanthraquinones  in  presence  of 
an  acid-fixing  agent  to  form  arylaminoanthraquinones.  Thus  j>chloro- 
nitrobenzene  and  1-aminoanthraquicone  yield  1  jo-nitroanilinoanthra- 
quinone,  and  1  :  4-diaminoanthraquinone  and  jo-dichlorobenzene  give 
rise  to  1  : 4-di-p-chloroanilinoanthraquinone.  The  colour  reactions  of 
these  and  other  arylaminoanthraquinones  are  tabulated.  G.  T.  M. 

Preparation  of  Aldehydes  of  the  Anthraquinone  Series. 
Badisciie  Anilin  &  Soda-Fabrik  (D.R.-P.  174984). — Although 
<ow-dichloromethylanthraquinone  does  not  yield  an  aldehyde  on  treatment 
with  alkalis  or  water  at  high  temperatures,  yet  it  undergoes  this  change 
on  heating  with  concentrated  sulphuric  acid  either  alone  or  with 
addition  of  boric  acid. 

fi-Anthraquinonealdehyde  is  obtained  in  this  way  from  w-diehloro- 
/3-methylauthraquinone,  or  the  corresponding  bromine  compound. 

\-Chloro-fi-anthraquinonealdehyde  is  produced  by  the  interaction  of 
l-chloro-2-methylanthraquinone  and  sulphuric  and  boric  acids  at  130°. 

A:-Bromo-\-hydroxy-[i-anthraquinonealdehyde  is  prepared  in  this  way 
from  4-ww-tribromo-l -hydroxy- 2-methylanthraquinone.  G.  T.  M. 
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Meso-derivatives  of  Anthracene.  Felix  Kaufler  and  W. 
Suchannek  ( Ber .,  1907,  40,  518 — 532). — Anthranol  and  diazobenzene 
chloride  form  a  substance  which  may  be  regarded  either  as  a  benzene- 
azoanthranol  from  its  forming  alkali  salts,  or  as  an  anthraquinone- 
pheDylhydrazone  from  its  colour,  its  ready  decomposition  into  anthra- 
quinone  and  phenylhydrazine,  and  its  formation  from  dibromoanthrone 
and  phenylhydrazine.  9-Aminoanthracene  reacts  with  diazonium  salts 
in  a  similar  manner. 

1 0 -Benzeneazoanthrctnol  ( anthraquinone- ^-phenylhydrazone ), 


C6H4<^OH)_>t!r)H4  or  C0H4<“ 
6  4  C(N8Ph)  6  4  6  4  ( 


-oo- 


>C«H4, 


'C(:N*NHPh)' 

m.  p.  182 — 183°,  is  obtained  from  the  potassium  salt  of  anthranol  and 
diazobenzene  chloride  in  alkaline  solution,  or  from  1 0-dibromoanthrone 
and  phenylhydrazine  ;  it  separates  from  toluene  in  red  needles,  forms 
a  potassium  salt  which  exhibits  bluish-red  fluorescence  in  solution,  and  is 
converted  by  boiling  alcoholic  sulphuric  acid  into  anthraquinone  and 
pb  enylhyd  razine. 

10-p -Nitrobenzeneazoanthranol,  m.  p.  238 — 240°,  .is  prepared  in  a 
similar  manner  to  the  preceding  compound  and  exhibits  similar 
properties. 

Anthraquinone-\0-p-dimethylaminoanil, 


CO<^4>C:N-C6H4-NMe3, 

l-'(5n4 

m.  p.  138 — 139°,  is  obtained  from  anthranol  and  ^-nitrosodimethyl- 
aniline  ;  it  separates  from  light  petroleum  in  bluish-black,  glistening 
needles,  and  by  hydrolysis  yields  anthraquinone  and  dimethyl-p- 
phenylenediamine. 

9  -  Amino  - 1 0  -  benzeneazoanthracene  (anthraquinoneiniidephenylhydr- 


azone),  CaH,<^] “^C6H4  or  C6H4<g(.:^)^>C6H4.  m.  p. 

182 — 184°,  is  obtained  in  the  form  of  the  hydrochloride  by  the  action 
of  diazobenzene  chloride,  on  9-aminoantbracene  in  cold  alcoholic  solu¬ 
tion  ;  it  forms  large,  brown  crystals,  and  is  changed  by  3%  alcoholic 
hydrogen  chloride  into  anthraquinone,  ammonia,  and  phenylhydrazine; 
the  hydrochloride,  C20H15173)HC1,  forms  red  crystals  with  green  reflex. 

9-Amino-\0-ip-nitrobenzeneazoanthracene,  C20H14O2N4,  m.  p.  239 — 240°, 
forms  yellowish-brown  leaflets. 

The  p- dimethylaminoanil  of  anthraquinoneimide, 

NH:C<Se54>C:N-C6H4*NMe2, 

m.  p.  118 — 124°,  is  obtained  from  9-aminoanthracene  and  ^-nitrosodi- 
methylaniline  in  alcoholic  solution ;  it  crystallises  in  black  leaflets  or 
prisms,  and  is  converted  by  1%  acetic  acid  in  alcohol  into  anthra- 
quinonedimethylaminoanil,  and  by  1%  alcoholic  hydrogen  chloride  into 
anthraquinone,  ammonia,  and  dimethyl-jo-phenylenediamine. 

Attempts  to  diazotise  9-aminoanthracene  lead  to  the  formation 
of  anthraquinone  and  a  basic  substance  which  appears  to  be  diamino- 
dianthryl,  C2gH20N2 ;  the  best  yield  is  obtained  by  diazotising  with 
amyl  nitrite  and  sulphuric  acid  in  alcoholic  solution.  The  basic  sub¬ 
stance  is  nearly  colourless,  darkens  at  192°,  has  m.  p.  201 — 202°, 
yields  anthraquinone  by  oxidation  with  chromic  and  acetic  acids,  and 
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forms  well-defined  di-acid  salts ;  the  nitrate,  C28H20N2,2HNO3,3H2O, 
forms  colourless  needles ;  the  hydrobromide ,  C28H20N2,2HBr,5H2O, 
forms  stout  crystals.  C.  S. 


[Dianthraquinonylamine.]  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  (D.R.-P.  174699). — Halogenated  anthraquinones  con¬ 
dense  with  aminoanthraquinones  under  the  influence  of  metallic  salts  to 
form  complex  secondary  amines. 

A  dianthraquinonylamine  having  the  annexed  formula  is  readily 

prepared  by  heating  together 


CO  CO 


for  fifteen  hours  2-chloroanthra- 
quinone,  1 -aminoanthraquinone, 
naphthalene,  anhydrous  sodium 
acetate,  and  cupric  chloride.  The 
product,  which  is  obtained  in 


well-defined  crystals  having  a 


metallic  lustre,  dissolves  in  concentrated  sulphuric  acid  to  a  greenish- 


blue  solution,  and- may  be  crystallised  from  aniline  or  nitrobenzene. 


G.  T.  M. 


Preparation  of  Anthracene  Derivatives.  Badische  Anilin-  & 
Soda-Fabrik  (D.R.-P.  175067). — 2  : 2-Dimethyl- 1  :  l'-dianthraquinonyl 

and  its  derivatives,  which 

CO  _  CO  are  prepared  from  l-chloro-2- 

methylanthraquinone  and  its 
derivatives  by  the  action  of 
copper  powder,  are  now  found 
CO  I.  CO  to  undergo  a  further  con¬ 

densation  in  the  presence 
of  dehydrating  agents.  The  substance  represented  by  the  formula  I 
loses  2H20  and  becomes  converted  into  the  compound  II, 
which  is  insoluble  in  water,  dilute  acids,  and 
alkalis,  but  dissolves  in  concentrated  sul¬ 
phuric  acid  to  a  blue  solution,  and  may  be 
obtained  from  its  solution  in  nitrobenzene  as 
a  brown,  crystalline  powder. 

4:4'-Dichloro-2:2'-dimethyl-l  :  l'-dianthra- 
CH  quinonyl  and  2:4:2':  4'-tetramethyl-l  :  l'- 
dianthraquinonyl  furnish  similar  condensa¬ 
tion  products.  G.  T.  M. 

The  Constituents  of  Ethereal  Oils. 

Frederich  W.  SEMMLERand  Konrad  Bartelt 
(Ber.,  1 907,  40, 432 — 440.  Compare  this  vol., 
i,  11). — I.  y-  and  a-Fencholenic  acids. — The  a-fencholenic  acid  obtained 
from  fenchone  oxime  by  the  action  of  dehydrating  agents  and  hydrolysis 
(Cockburn,  Trans.,  1899,  75,  501)  and  that  from  bromofenchone  by  the 
action  of  alcoholic  potassium  hydroxide  (Czerny,  Abstr.,  1900,  i,  675), 
are  not  identical,  although  their  amides  and  hydrochlorides  melt  at  the 
same  temperature.  The  acid  derived  from  bromofenchone  is  called 
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y -fenckolenic  acid,  C10H16O2,and  hasb.p.  145 — 146°/10  njm.,  D20  1*0087, 
%>  1*47838,  aD  +  52°*30'  (100  mm.).  The  ammonium  salt,  m.  p.  125°, 
when  heated  at  180°  under  pressure,  yields  the  amide,  m.  p.  113 — 114°, 
which  does  not  depress  the  melting  point  of  the  amide  from  a-fencho- 
lenic  acid.  Reduction  of  the  acid  with  hydrogen  iodide  and  red 
phosphorus  at  180°  under  pressure  gives  a  mixture  of  hydrocarbons, 
C9H18  or  Cj0H20,  b.  p.  48°/20  mm.,  D20  0*7794,  wD  T43155,  and  an  acid, 
b.  p.  280°  in  a  vacuum.  When  heated  under  pressure  at  160°  with 
alcoholic  potassium  hydroxide,  the  rotation  of  y-fencholenic  acid  falls 
to  aD  +43°,  or  on  treatment  with  acids  to  +  41*65°;  it  also  falls  when 
kept  for  three  months,  but  it  never  becomes  as  low  as  that  of 
a-fencholenic  acid,  [a]D  32°*35'. 

y-Fencholenic  acid  in  benzene  solution  and  water,  when  treated  with 
ozone  and  then  distilled  in  a  vacuum,  gives  a  monobasic  ketonic  acid, 
C8H1203,  in  quantitative  yield,  b.  p.  185 — 187°/10  mm.,  D22  1*121, 
%,  1*47936  aD  +  22°*30'  tube  (100  mm.)  in  25%  alcohol  solution.  The 
semicar bazone,  C9H1503N3,  m.  p.  190°,  crystallises  from  methyl  alcohol. 
When  oxidised  with  alkaline  potassium  permanganate  an  acid,  b.  p. 
210 — 215°/8  mm.  (decomp.),  is  obtained.  On  the  other  hand,  no 
ketonic  acid  could  be  isolated  when  a-fencholenic  acid  is  oxidised  by 
ozone,  the  product  obtained  has  b.  p.  140 — 230°/10  mm.,  the  chief 
fraction,  b.  p.  210 — 215°.  This  behaviour  shows  that  a-  and  y-fen- 
cholenic  acids  are  not  identical,  but  if  y-fencholenic  acid  is  treated 
with  acid  or  alkalis  and  then  oxidised  with  ozone,  not  a  trace  of 
ketonic  acid  can  be  isolated,  the  product  has  b.  p.  140 — 230°/ 10  mm. 

When  shaken  with  dilute  sodium  hydroxide  for  one  hundred  days, 
the  lactone  from  y-fencholenic  acid  of  b.  p.  122 — 123°/9  mm.  and  m.  p. 
77 — 78°  (Czerny,  loc.  cit.)  gives  hydroxydihydrofencholenic  acid, 
Ci0H18O3,  m.  p.  105 — 107°,  which  is  monobasic  and  yields  a  soluble 
silver  and  a  sparingly  soluble  copper  salt.  The  lactone  is  regenerated 
along  with  an  unsaturated  acid,  b.  p.  143°/ 10  mm.,  probably  a-fen¬ 
cholenic  acid,  by  treatment  with  dilute  sulphuric  acid.  This  lactone 
is  identical  with  that  obtained  from  the  a-acid,  as  it  shows  no 


depression  in  m.  p.  when  mixed  with  it,  and  also  on  reduction  with 
sodium  and  alcohol  yields  the  same  glycol,  C10H22O2,  b.  p. 
158—161°/11  mm.,  m.  p.  58—60°. 

The  following  constants  of  bromofenchone  have  been  redetermined 
(compare  Czerny,  loc.  cit.,  and  Balbiano,  Abstr.,  1901,  i,  89),  b.  p. 
125—130°/10  mm.,  D22  1*3005,  md  1*50605,  aD  +10—12°  (100  mm.). 

Constitution  of  Fenchone. — Polemical.  A  reply  to  Kondakoff  (Abstr., 
1906,  i,  520).  A  table  is  also  given  showing  how,  by  the  use  of 
Semmler’s  formula  for  fenchone,  these  compounds  are  derivable, 


that  of  y-fencholenic  acid  is 


C02H*CMeo'CH— CICHMe 
2  2  1  1 

CH2*CH2 


W.  R. 


Terpineol  of  Majorana  Oil.  Otto  Wallach  and  Fbiedkich 
Bodeckeb  ( Ber .,  1907,  40,  596 — 600). — On  oxidising  the  terpineol 
fraction  of  majorana  oil  (compare  this  vol.,  i,  65)  with  permanganate 
a  ketone  is  formed  of  which  the  semicarbazone  melts  at  145 — 146°. 
The  glycerol,  C10HlY(OH)3,  is  more  sparingly  soluble  in  chloroform  and 
crystallises  otherwise  than  the  isomeric  trioxyterpane ;  on  further 
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oxidation  it  gives  rise  to  acids ,  C10H18O6,  m.  p.  205 — 206°  and 
188 — 189°,  which  form  lactones,  m.  p.  63 — 64°  and  72 — 73°  re¬ 
spectively.  On  shaking  the  terpineol  fraction  of  majorana  oil  with 
sulphuric  acid,  m-terpinene  hydrate,  m.  p.  117°,  and  terpinene-terpine, 
m.  p.  137°,  are  obtained  along  with  mixed  crystals  of  these  two  sub¬ 
stances,  m.  p.  108°  (about).  The  paper  concludes  with  the  discussion 
of  a  formula  for  terpineol.  E.  F.  A. 

Combination  of  Glycuronic  Acid  with  Optical  Antipodes. 
Adolf  Magnus-Levy  ( Biochem .  Zeitsch.,  1907,  2,  319 — 331). — Experi¬ 
ments  made  on  dogs  and  rabbits  indicate  that  both  d-  and  7-borneol 
and  d-  and  Z-camphor  readily  combine  with  glycuronic  acid,  and 
the  animal  organism  appears  to  be  incapable  of  differentiating  between 
the  stereoisomerides.  Inactive  methylethylpropylearbinol  as  it  com¬ 
bines  with  d-glycuronic  acid  during  its  passage  through  the  organism 
is  not  resolved  into  active  components. 

1  -Camphor glycuronic  acid ,  C16H2408,  is  most  readily  isolated  from  the 
urine  of  dogs  fed  with  ^-camphor  by  conversion  into  its  strychnine  salt, 
^'37^-40^10-^2) 2H20,  m.  p.  189 — 195°  (decomp.).  The  free  acid  contains 
water  of  crystallisation,  and  melts  between  120°  and  130°.  When 
hydrolysed  with  10%  sulphuric  acid,  the  complex  glycuronic  acid  yields 
1  -camphorol,  C10H16O2,  m.  p.  207 — 210°  (not  sharp),  [a]D  -32  93°;  its 
semicarbazone  melts  and  decomposes  at  235 — 240°. 

Sodium  l-borneolgly euronote,  ClttH2507Na,H20,  has  [a]f,°  -  66*5°. 

Hydroxy  cam  phorglycuronic  acid,  01GH2408,H20,  obtained  from  the 
urine  of  a  dog  fed  on  Manasse’s  hydroxycamphor  (oxaphor),  m.  p. 
212 — 213°,  crystallises  from  water  in  glistening  plates,  m.  p.  138°, 
and  the  sodium  salt  has  [a]D  -  32*7°.  When  hydrolysed  it  yields 
hydroxycamphor.  J.  J.  S. 

Boiling  Point  and  the  Nature  of  Dipentene.  Otto  WallAch 
( Ber .,  1907,  40,  600 — 606). — The  author  had  shown  previously  that 
whereas  dipentene  prepared  as  pure  as  possible  has  b.  p.  177 — 178°, 
i-limonene,  prepared  by  mixing  d-  and  Mimonenes,  has  b.  p.  175 — 176° 
(compare  Abstr.,  1888).  Semmler’s  criticisms  {Ber.,  1906,39,4427)  have 
led  him  again  to  purify  very  carefully  dipentene  dihydrochloride,  heat 
this  with  aniline  and  remove  the  aniline  by  steam  distillation,  the 
liquor  being  rendered  acid  by  oxalic  acid.  The  carefully  purified 
dipentene  had  b.  p.  177 — 178°  for  the  greater  part  of  the  distillate,  and 
10  grams  yielded  but  8  5  grams  of  solid  tetrabromide,  whereas 
i-limonene  yielded  10  grams  under  like  conditions.  It  is  considered 
that  dipentene  contains  another  hydrocarbon  which  cannot  be  separated 
from  it  by  distillation,  and  which,  perhaps,  represents  i/'-limonene. 

E.  F.  A. 

Terpinenes.  Otto  Wallace  {Ber.,  1907,  40,575 — 584). — By  the 
interaction  of  terpinene  dihydrochloride  and  potassium  hydroxide 
(compare  this  vol.,  i,  64),  a  terpineol,  C10Hir*OH,  and  a  terpin, 

C10H16(OH)2, 

m.  p.  136*5 — 137*5°,  are  obtained  along  with  von  Baeyer’s  y-terpineol 
(m.  p.  69°),  and  cis-terpine  (m.  p.  117°)  and  trans- terpine  (m.  p.  156°). 


ORGANIC  CHEMISTRY. 


229 


y-Terpineol  yields  a  mixture  of  cis-  and  froms-terpines  on  shaking  with 
acids  as  also,  though  more  slowly,  when  acted  on  by  potassium 
hydroxide.  The  terpins  obtained  above,  therefore',  probably  originate 
from  y-terpineol.  The  terpin  (m.  p.  137°)  is  easily  obtained  by 
shaking  the  corresponding  terpineol  with  sulphuric  acid  (compare 
following  abstract).  It  has  b.  p.  250°,  and  crystallises  in  optically 
inactive  characteristic  plates. 

Terpinene  nitrosite  when  reduced  in  glacial  acetic  acid  solution,  at 
first  at  0°  and  subsequently  at  the  temperature  of  the  water-bath,  yields 
a  considerable  quantity  of  carvenone.  A  still  better  yield  of  carve- 
none  is  obtained  on  reducing  under  the  same  conditions  terpinenenitrole- 
piperidide  (m.  p.  231 — 232°);  whereas  the  semicarbazone,  oxamino- 
oxime,  and  benzoate  of  the  oxime  of  the  compound  obtained  all  agree 
with  the  corresponding  carvenone  derivatives,  the  oxime  has  always  a 
lower  m.  p. 

The  paper  concludes  with  a  discussion  of  this  reaction  and  a  further 
consideration  of  the  constitution  of  terpinene.  E.  F.  A. 

Sabinene  and  its  Relationship  to  Terpinene.  Otto  Wallach 
( Ber .,  1907,  40,  585 — 595). — The  paper  is  largely  of  a  polemical 
nature,  being  a  reply  to  Semmler  (this  vol.,  i,  145).  Attention  is 
again  directed  to  the  high  value  of  the  molecular  refraction  of 
sabinene,  due  possibly  to  the  presence  of  a  methylene  group  in  a 
semicyclic  ring.  The  same  solid  dichloride  is  formed  whether  sabinene 
is  treated  with  hydrogen  chloride  in  acetic  acid  or  in  moist  ethereal 
solution  ;  in  dry  ether  no  formation  of  hydrochloride  takes  place,  just 
as  in  the  case  of  limonene.  In  carbon  disulphide  solution  sabinene 
forms  a  monohydrochloride,  b.  p.  87 — 92°/ 12  mm.,  D  0982,  rD°  1*4824, 
which  does  not  yield  a  sparingly  soluble  nitrosate,  but  forms  a  nitroso- 
chloride  decomposed  by  bases  into  nitrolamines.  This  monohydro¬ 
chloride  is  converted  by  hydrogen  chloride  in  acetic  acid  solution 
into  the  dichloride. 

Sabinene  when  shaken  with  sulphuric  acid  yields  a  terpin, 
C]0H18(OH)2,  m.  p.  137°,  and  a  terpineol,  C10H17'Oti,  b.  p. 
209 — 212°,  D  09265,  n™  1*4785,  which  forms  a  dichloride, 
Ci0Hi6,2HC1,  m.  p.  52°,  and  is  converted  by  permanganate  into 
the  glycerol  already  described  (this  vol.,  i,  64)  from  cardamom  and 
majorana  oils.  The  author  claims  priority  over  Semmler  ( loc .  cit.)  on 
these  points.  E.  F.  A. 

Russian  Peppermint  Oil.  Iwan  Schindelmeiser  ( Chem .  Centr., 
1906,  ii,  1764;  from  Apoth.-Zeit .,  21,  927 — 928). — A  sample  of 
peppermint  oil  from  Tambow,  which  had  D19  0*908,  [a]D  —  21°48',  and 
1*46108,  w*as  soluble  in  4  parts  of  70%  and  in  0*5  of  95%  alcohol. 
The  oil  solidified  when  cooled  with  sodium  chloride  and  ice  for  a 
long  time.  The  aqueous  solution  of  an  aldehyde,  which  distilled  at 
115 — 120°  when  treated  with  silver  oxide,  yielded  an  acid  the  silver 
salt  of  which  contained  61%  of  silver.  The  oil  contained  i-pinene  and 
more  Mimonene  than  d-limonene,  but  neither  phellandrene  nor 
menthene  was  present  (compare  Andrceff  and  Andres,  Abstr.,  1892, 
i,  723).  Cineol  was  separated  by  means  of  syrupy  phosphoric  acid, 
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and  16*36%  of  Z-menthone,  [a]D  -23°4*5',  was  isolated.  The  oil  yielded 
51-22%  of  a  mixture  of  free  l-  and  menthols,  in  which  the  former 
was  present  in  the  greater  quantity,  and  4-8%  of  the  menthyl  esters  of 
acetic  and  baldrianic  acids  calculated  as  acetate.  A  small  quantity  of 
a  sesquiterpene  was  also  obtained,  but  paucity  of  material  prevented 
identification.  E.  W.  W. 

a-  and  /3-Amyrins  from  Break.  N.  H.  Cohen  ( Proc .  K.  Akad. 
Wetensch.  Amsterdam ,  1906,  9,  471.  Compare  Romburgh  and  Cohen, 
Abstr.,  1906,  197  ;  Vesterberg,  Abstr.,  1891,  165). — a-Amyrin,  m.  p. 
186°  (corr.),  has  now  been  obtained  from  bresk  or  djelutung ;  it  has 
[a]D  +  82-6°  in  chloroform,  or  +  88’20in  benzene  solution.  The  acetate, 
m.  p.  224 — 225°  (corr.),  has  [a]D  +75‘8°  in  chloroform  solution;  the 
benzoate,  m.  p.  195°  (corr.) ;  the  cinnamate  crystallises  in  small,  hard 
needles,  m.  p.  178°  (corr  ). 

/ 3-Amyrin  cinnamate  crystallises  from  acetone  in  small  needles,  m.  p. 
241°  (corr.).  G.  Y. 

Solubility  of  Salicin.  David  B.  Dott  ( Pharm .  J.t  1907,  [iv],  24, 
79). — Salicin  is  soluble  to  the  extent  of  1  part  in  24  parts  of  water 
at  25°.  E.  G. 

Elaterin.  Franz  von  Hemmelmayr  ( Monatsh .,  1906,  27, 

1167 — 1182.  Compare  Abstr.,  1906,  i,  973;  Thoms,  Chem.  Zeitsch ., 
1906,923  ;  Poliak,  Abstr.,  1906,  i,  973). — The  analytical  results  ob¬ 
tained  by  the  author  and  by  Berg  (Abstr.,  1906,  i,  596)  with  elaterin, 
diacetylelaterin,  bromoelaterin,  elaterin  diphenylhydrazone,  and 
elateridin  are  tabulated  and  found  to  agree  best  with  the  formula, 
C24H3406,  for  elaterin,  to  which  in  agreement  with  its  properties  is 
now  ascribed  the  extended  formula,  C20H29(CO)2(OH)2'OAc.  The 
formula  for  elateridin  derived  from  this  shouid  contain  two  hydroxyl 
groups  ;  as,  however,  elateridin  forms  only  a  monoacetyl  derivative 
which  is  not  identical  with  elaterin,  its  molecule  must  undergo  some 
isomeric  change  during  its  formation. 

The  bromo-derivative  of  elaterin,  C24H3306Br,  prepared  by  the 
action  of  bromine  on  elaterin  in  glacial  acetic  acid  solution,  forms  a 
yellow,  amorphous  powder,  m.  p.  112°,  but  decomposes  at  118°.  The 
diacetyl  derivative,  C24H320GAc2,  m.  p.  124°.  The  diphenylhydrazone, 
C86H4604bT4,  forms  a  yellow,  amorphous  mass,  commences  to  sinter  at 
158°,  and  decomposes  and  evolves  gas  at  170°. 

Elateridin,  C22H3205,  which  sinters  at  130°,  m.  p.  140 — 150°,  gives 
a  reddish-brown  coloration  with  alcoholic  ferric  chloride,  and  is 
soluble  in  aqueous  potassium  hydroxide  only  with  difficulty.  The 
monoacetyl  derivative,  C22H3105  Ac,  formed  by  boiling  elateridin  with 
acetic  anhydride  and  sodium  acetate,  is  obtained  as  a  yellow,  amorphous 
mass,  sinters  at  130°,  m.  p.  140 — 150°. 

Elateric  acid,  C22H320G,1^H20,  m.  p.  70 — 80°  ;  the  methyl  ester, 
C22H3iOGMe,  m.  p.  85 — 90°.  When  boiled  with  phenylhydrazine 
and  acetic  acid  in  alcoholic  solution,  elateric  acid  forms  a  resinous 
compound ,  C28H8806N2  or  C28H40O6lSr2,  which  sinters  at  125°,  m.  p. 
about  140°. 
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Oxidation  of  elaterin  with  chromium  trioxide  in  glacial  acetic  acid 
solution  leads  to  the  formation  of  a  product  which  sinters  at  100°, 
m.  p.  115 — 120°,  and  dissolves  without  change  in  aqueous  potassium 
hydroxide  or  carbonate.  G.  Y. 

Dyeing  and  Ionisation.  Lfeo  Vignon  ( Com.pt .  rend.,  1907,  144, 
81 — 83). — The  author  has  shown  previously  (this  vol.,  i,  102)  that  the 
chemical  activity  of  textile  fibres  of  animal  origin  towards  acids, 
bases,  or  salts  increases  with  the  dilution,  and  consequently  with  the 
electrolytic  dissociation  of  the  solutions  employed ;  in  the  present 
paper  it  is  shown  that  the  electrolytic  dissociation  of  dyes,  except  in 
the  case  of  picric  acid,  increases  with  the  dilution  of  the  solution  and 
also  with  the  temperature  ;  the  experiments  were  conducted  on  solu¬ 
tions  of  roccellin,  orange  II,  magenta,  and  picric  acid,  and  the  results 
are  tabulated  in  the  original.  M.  A.  W. 

Process  of  Dyeing  Animal  Textile  Fibres.  III.  P.  Gelmo 
and  Wilhelm  Suida  (. Monatsh .,  1906,  27,  1193 — 1198.  Compare 
Abstr.,  1905,  i,  714;  1906,  i,  445). — The  experiments  described  in 
this  paper  were  performed  with  the  same  wool  as  was  employed  in 
the  previous  series.  Samples  of  the  wool  were  boiled  with  alcoholic 
sulphuric,  hydrochloric,  and  phosphoric  acids  and  thoroughly  washed  ; 
half  of  each  was  titrated  with  Nj 10  sulphuric  acid,  A/10  hydrochloric 
acid,  and  Nj  10  ammonia  respectively ;  the  remaining  half  samples  were 
boiled  with  aqueous  ammonium  carbonate  and  then  titrated.  Ammonia, 
hydrochloric  acid,  and  sulphuric  acid  were  absorbed  in  the  propor¬ 
tions  :  after  treatment  with  alcoholic  sulphuric  acid, 

NH3  : 1-34HC1 :  l-83H2S04/2 ; 
after  treatment  with  alcoholic  hydrochloric  acid, 

NH3 :  4-4HC1 :  4*62H2S04/2  ; 
or  after  treatment  with  alcoholic  phosphoric  acid, 

NH3 :  3  95HC1 :  4'34H2S04/2. 

After  the  further  treatment  with  ammonium  carbonate,  these  three 
samples  absorbed  ammonia,  hydrochloric  acid,  and  sulphuric  acid  in  the 
proportions  :  NH3  : 12  5HC1  :  13'4H2S04/2  ;  NH3  :  8HC1 :  8*9H2S04/2  ; 
and  NH3  :  5,46HC1  :  6  01H2SO4/2  respectively.  The  results  of  a 
number  of  dyeing  experiments  showed  that  after  treatment  with 
alcoholic  acids,  wool  gives  intense  shades  with  acid,  but  only  weak 
shades  with  basic,  dyes.  This  effect  was  least  pronounced  in  the  wool 
treated  with  phosphoric  acid, 

A  sample  of  wool  treated  with  hydrogen  chloride  in  absolute 
alcohol  and  thoroughly  washed  with  alcohol  and  water  was  not  dyed 
by  basic  dyes,  but  with  acid  dyes  gave  intense  shades  fast  to  soaping. 
Wool  treated  successively  with  alcoholic  hydrogen  chloride  and 
ammonium  carbonate  was  dyed  feebly  by  basic,  but  intensely  by 
acid,  dyes,  the  shades  being  removed  almost  entirely  by  soaping. 

Nj  10  ammonia,  Nj  10  hydrochloric  acid,  and  Nj  10  sulphuric  acid 
were  absorbed  by  wool  which  had  been  treated  with  1%  of  its  weight 
of  sodium  nitrite  in  the  proportion  NH3  :  5’9HC1 :  7TH2S04/2,  or  by 
wool  treated  with  a  1%  solution  of  sodium  nitrite  in  the  proportion 
NHS :  2’12HCi :  2’69H2S04/2.  Wool  treated  with  even  traces  of 
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nitrous  acid  has  no  affinity  for  coal-tar  dyes,  but  on  exposure  to  light 
becomes  yellow  to  intense  brownish-orange,  depending  on  the  amount 
of  nitrous  acid,  the  shades  being  rendered  more  intense  by  addition 
of  alkali  hydroxides. 

No  difference  could  be  detected  in  the  behaviour  in  a  neutral  dye- 
bath  of  untreated  wool  and  wool  treated  with  phosphorus  trichloride. 

G.  Y. 

Sulphur  Dyes.  Hermann  Wichelhaus  [and,  in  part.  Viewed] 
( Ber .,  1907,  40, 126 — 129). — Many  natural,  non-nitrogenous  colouring 
matters  such  an  brazilin,  hsematoxylin,  maclurin,  euxanthone,  &c.,  are 
transformed  into  sulphur  dyes  when  heated  with  sulphur  in  the  absence 
of  air,  hydrogen  sulphide  and  to  a  certain  extent  sulphur  dioxide  being 
evolved.  The  dyes  dissolve  in  sodium  sulphide  solution,  yielding  brown 
to  black  tones. 

Artificial  phenolic  dyes  of  the  type  of  gallacetophenone,  aurin,  and 
fluorescein  may  be  transformed  into  sulphur  dyes  by  a  similar  process. 
A  stable  dye  containing  27%  of  sulphur  is  formed  when  fluorescein  or 
a  mixture  of  phthalic  anhydride  and  resorcinol  is  fused  with  sulphur 
at  250 — 280°  for  six  to  eight  hours.  Similar  products  may  be  obtained 
from  di-  and  tetra-chlorophthalic  acids.  J.  J.  S, 

Oximes  of  Methylfurfuraldehyde.  K.  Fromherz  and  Wilhelm 
Meegen  {Ber.,  1907,  40,  403 — 406). — When  methylfurfuraldehyde  is 
treated  with  hydroxylamine  according  to  Goldschmidt  and  Zanoli’s 
method  (Abstr.,  1892,  i,  1433),  a  product  is  obtained  which  is  regarded 
as  a  mixture  of  the  syn-  and  emfi-aldoximes.  When  crystallised  from 
light  petroleum  it  melts  at  51 — 52°,  but  when  repeatedly  recrystal¬ 
lised  it  yields  a  small  amount  of  pure  syn -methylfurfuraldoxime, 
C6H?02N,  in  the  form  of  colourless,  glistening  needles,  m.  p.  110°. 
The  same  compound  may  also  be  obtained  by  converting  the  mixture 
of  oximes  into  the  hydrochloride  and  decomposing  this  with  alkali. 
The  phenylcarbimide  derivative,  C10H12O3N2,  exists  in  two  modifications, 
a  yellow,  labile  form,  m.  p.  101°  (decomp.),  and  a  colourless,  stable  form, 
m.  p.  106—109°. 

The  pure  anti- oxime  has  not  been  obtained.  J.  J.  S. 

Mixed  Anhydrides  of  Tannic  and  Cinnamic  Acids.  Farbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  173729). — A  product 
containing  mono-  and  di-acetyltannic-cinnamic  anhydrides  is  obtained 
by  heating  together  at  100°  acetic  anhydride,  tannic  acid,  and  cinnamic 
acid,  and  gradually  adding  phosphorus  pentachloride  to  the  mixture. 
The  heating  is  continued  until  the  product  yields  neither  cinnamic  nor 
tannic  acid  on  treatment  with  warm  water ;  the  mixture  is  then 
washed  successively  with  cold  and  hot  water  until  the  filtrate  has  a 
neutral  reaction.  The  residue,  which  is  dried  at  45°,  is  soluble  in 
alcohol,  and  reprecipitated  in  an  amorphous  form  by  water.  Although 
stable  in  hot  water,  the  mixed  anhydrides  are  hydrolysed  by  dilute 
alkalis.  G.  T.  M. 
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Pyrone  Hydroperbromides.  Arthur  Hantzsch  and  0.  Denstorff 
( Ber .,  1907,  40,  241 — 243.  Compare  Abstr.,  1906,  i,  745). — Reply  to 
Feist  (Abstr.,  1906,  i,  974).  C.  S. 


Substituted  Rhodanic  Acids  and  their  Aldehyde  Con¬ 
densation  Products.  V.  Rudolf  Andreasch  ( Monatsh .,  1906, 
27,  1211 — 1222.  Compare  Abstr.,  1903,  i,  855;  1904,  i,  444;  1905, 
i,  930,  933). — The  action  of  ethyl  chloroacetate  on  ammonium  phenyl- 
dithioearbazinate  (Heller  and  Bauer,  Abstr.,  1902,  i,  444)  leads  to  the 
formation  of  ethyl  phenyl dithiocarbazinacetate, 

NHPh-NH-CS-S-CH2-C02Et, 

which  crystallises  in  long  needles,  m.  p.  108 — 109°,  and  3 -anilino- 


rhodanic  acid ,  NHPh*N<^ 


CO-CH 

cs-s 


2 


This  forms  yellow,  granular  crys¬ 


tals,  m.  p.  125°,  and  is  less  soluble  in  alcohol  than  the  carbazinate 
from  which  it  is  formed  by  heating  at  100°,  or  by  boiling  with  glacial 
acetic  acid  and  acetic  anhydride.  The  following  condensation  pro¬ 
ducts  of  phenylrhodanic  acid  and  aldehydes,  NHPh-N<^^  i  *CHR, 


are  formed  by  heating  the  rhodanic  acid  or  the  ethyl  carbazinate  with 
the  aldehyde  and  glacial  acetic  acid. 

R  =  Ph:  slender,  yellow  needles,  m.  p.  195°;  R=-C6H4-OH  (o)  : 
yellow,  pointed  needles,  m.  p.  170 — 173°  ;  R=  -C6H4-NMe2  ( p) : 
microscopic,  scarlet  needles,  m.  p.  219°;  R  =  -C4OH3:  yellow  needles, 
m.  p.  168°. 

Bargellini’s  work  on  the  condensation  of  aldehydes  with  rhodanic 
acids  (Abstr.,  1906,  i,  383,  536)  is  criticised. 

The  action  of  ethyl  chloroformate  on  ammonium  phenyldithio- 
carbamate  in  alcoholic  solution  leads  to  the  formation  of  phenyl- 
thiocarbamide,  carbamide,  carbanilide,  and  a  substance,  m.  p.  below 
100°.  Ethyl  chlorocarbonate  and  ammonium  phenyldithiocarbamate 
interact,  forming  phenyl  thiocarbimide,  carbon  oxysulphide,  and 
ammonium  chloride.  G.  Y. 


Substituted  Rhodanic  Acids  and  their  Aldehyde  Con¬ 
densation  Products.  VI.  Alois  Wagner  {Monatsh.,  1906,  27, 
1233 — 1244.  Compare  Abstr.,  1903,  i,  855;  19U4,  444;  ly05,  i, 
930,  933,  and  preceding  abstract). — Andreasch  and  Zipser  having 
suggested  the  use  of  rhodanic  acids  in  the  estimation  of  furfur- 
aldehyde,  the  author  has  investigated  the  suitability  of  some  higher 
substituted  rhodanic  acids,  but  found  this  to  be  less  than  that  of 
phenylrhodanic  acid.  When  pure,  the  rhodanic  acids  now  described 
do  not  condense  with  aldehydes  even  in  presence  of  glacial  acetic  or 
concentrated  sulphuric  acid ;  the  condensation  products  are  obtained, 
however,  from  the  crude  ethyl  substituted  dithioearbaminacetates 
formed  as  intermediate  products  in  the  action  of  ethyl  chloroacetate 
on  the  substituted  dithiocarbamates. 


CO-CH, 


?>-o.-Naphthylrhodanic  acid,  C10H7'N<^  1  ,  prepared 

Ob  o 


together 


with  s-di-a-naphthylcarbamide  by  the  action  at  100°  of  ethyl  chloro- 


VOL.  XCII.  i. 


r 


234 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


acetate  on  ammonium  a-naphthyldithiocarbamate  obtained  from 
a-naphthylamine,  carbon  disulphide,  and  concentrated  aqueous 
ammonia,  crystallises  in  colourless,  tetragondl  leaflets,  m.  p.  167 — 168°. 
Ethyl  a-naphthyldithiocarbaminacetate,  NHPh’CS'S'CH^COgEt,  is 
formed  if  the  action  of  ethyl  chloroacetate  on  ammonium  a-naphthyl¬ 
dithiocarbamate  takes  place  below  100°;  it  crystallises  in  large,  white 
needles,  m.  p.  81°.  Z-a-Eaphthyl-5-benzylidenerhodanic  acid, 


C  H  .N^C°‘?:CHPh 

Oio±l7  A<r  I 


crystallises  in  long,  yellow  needles,  m.  p.  159°.  The  furfurylidene 
derivative  is  obtained  as  an  oil. 


The  corresponding  /3-naphthyl  and  j>-ethoxyphenyl  compounds  were 
prepared  in  the  same  manner. 

3 -(i-Naphthylrhodanic  acid,  C13H9ONS2,  formed  together  with 
s-di-/3-naphthylthiocarbamide,  crystallises  in  microscopic,  brown, 
pointed  needles,  m.  p.  180 — 190°.  Ethyl  fi-naphthyldithiocarbamin- 
acetate,  C15H1502NS2,  crystallises  in  needles,  m.  p.  83°.  Z-fi-Naphthyl- 
5-benzylidenerhodanic  acid,  C20H13ONS2,  crystallises  in  microscopic, 
yellow  leaflets,  m.  p.  202°.  3 -fi-Naphthyl-5-furfurylidenerhodanic  acid, 


c10h7*n< 


coc:ch>c4h3o 

cs-s 


crystallises 


in  slender,  yellow  needles, 


m.  p.  208°. 

COCH 

3-p -Ethoxyphenylrhodanic  acid,  OEt'C6H4*hT<^  I  2, 


crystallises 


in  long,  yellowish-white  needles,  m,  p.  180 — 188°.  The  5 -benzylidene 
derivative,  C18H1502NS2,  forms  long,  sulphur-yellow  needles,  m.  p. 
212 — 214°.  The  5-furfurylidene  derivative,  C14H1308NS2,  crystallises 
in  long,  chrome-yellow  needles,  m.  p.  197°.  G.  Y. 


Derivatives  of  Hordenine.  Eugene  Leger  ( Gompt .  rend.,  1907, 
144,  208 — 210.  Compare  Abstr.,  1906,  i,  204,  761  ;  this  vol.,  i,  151). — 
The  following  derivatives  of  hordenine  acting  (1)  as  a  tertiary  amine, 
(2)  as  a  phenol,  and  (3)  as  both  amine  and  phenol  are  described.  The 
normal  tartrate,  (C10H15(TN")2,C4H6O6,  anhydrous  needles ;  the  hydrogen 
tartrate,  C10H15ON,C4H0O6,  anhydrous  needles  ;  hordenine  methochloride, 
(C10H15OlSr),MeCl,  anhydrous  needles  ;  hordenine  ethochloride, 

C10H15ON,EtCl, 

anhydrous  needles ;  hordenine  ethobromide,  C10H15ON,EtBr,  square 
plates ;  hordenine  ethiodide,  C10H15OhT,EtI,  anhydrous,  prismatic 
needles ;  benzoylhordenine  hydrochloride,  C10H14BzON,HC1,  anhydr¬ 
ous  needles ;  benzoylhordenine  hydrobromide,  C10HI4BzON,HBr, 
brilliant,  rectangular  lamellae ;  cinnamoylhordenine,  long  slender, 
needles,  m.  p.  55*8°  (corr.)  (partial  decomp.),  but  forming  stable  salts 
which  crystallise  easily  ;  cinnamoylhordenine  hydrochloride, 
C10H14(C9H70)ON,HC1,H20, 
prismatic  needles  ;  anisylhordenine  hydrochloride, 
Cx0H14(C8H7O2)ON,HC1,H2O, 
large,  efflorescent  plates.  Methylhordenine  methiodide, 
OMe-C6H4-[CH2]2*NMe3I, 

slender,  white,  felted  needles  containing  1|H20.  E.  H. 
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Preparation  of  Acetyl  Derivatives  of  Morphine  Bases. 

Knoll  &  Co.  (D.R.-P.  175068). — By  treating  morphine  bases  with 
sulphoacetic  acid  or  a  mixture  of  acetic  anhydride  and  sulphuric  acid, 
a  series  of  new  acetyl  derivatives  has  been  obtained.  Triacetylmor- 
phine ,  m.  p.  206 — 208°;  diacetylcodeine,  m.  p.  145 — 146°,  and  di- 
benzoylacetylmorphine  (from  dibenzoylmorphine),  m.  p.  166 — 168°,  are 
described.  G.  T.  M. 

Behaviour  of  Chlorocodide  on  Reduction.  Ludwig  Knorr 
and  Heinrich  Horlein  ( Ber .,  1907,  40,  376 — 377.  Compare  Gohlich, 
Abstr.,  1894,  i,  431  ;  Yongerichten  and  Muller,  Abstr.,  1903,  i,  571). — 
On  reduction  with  sodium  and  ethyl  or  amyl  alcohol,  or  with  tin  or  zinc 
dust  and  hydrochloric  acid,  chlorocodide  yields  deoxycodeine, 

C18H2102N,1H,0, 

which  crystallises  in  shining  leaflets,  loses  £H20  above  100°,  m.  p. 
about  126°  (decomp.)  when  quickly  heated  ;  the  anhydrous  substance 
is  vitreous.  It  forms  crystalline  salts  ;  the  hydrochloride  separates 
from  alcohol  in  prisms,  m.  p.  about  165°  (decomp.).  G.  Y. 

Melting  Point  of  Cotarnine,  David  B.  Dott  ( Pharm .  J.,  1907, 
[iv],  24,  78 — 79). — Freshly  prepared  cotarnine,  purified  by  crystal¬ 
lisation  from  benzene,  has  m.  p.  125°  (decomp.).  When  the  crystalline 
base  is  heated  on  the  water- bath,  it  loses  weight  equivalent  to  more 
than  1  mol.  H20  and  then  melts  at  100°.  It  is  therefore  considered 
that  the  m.  p.  of  cotarnine  is  of  little  value  as  a  test  for  purity. 

E.  G. 

Preparation  of  Cotarnine  Phthalates.  Knoll  &  Co.  (D.  R.-P. 
175079). — Cotarnine  phthalate,  m.  p.  102 — 105°,  is  obtained  by  mixing 
237  parts  of  cotarnine  and  83  parts  of  phthalic  acid  in  aqueous  or 
methyl  alcoholic  solution,  and  concentrating  under  reduced  pressure. 
Cotarnine  hydrogen  phthalate ,  produced  by  mixing  alcoholic  solution  of 
sodium  hydrogen  phthalate  and  cotarnine  hydrochloride,  is  obtained 
from  the  solution,  after  removing  sodium  chloride,  in  well-defined, 
yellow  crystals,  m.  p.  115°.  The  normal  salt  when  recrystallised  from 
alcohol  tends  to  decompose  into  the  acid  salt  and  free  base. 

G.  T.  M. 

Narceine.  Martin  Freund  [and  Beschke]  ( Ber .,  1907,  40, 
194 — 204.  Compare  Freund  and  Frankforter,  Abstr.,  1894,  i,  58). — 
The  author  has  repeated  the  alkylation  of  narceine  by  the  action  of 
methyl  and  ethyl  iodides  on  sodium  narceine,  and  confirms  Tambach 
and  Jager’s  statement  that  the  alcohol  used  as  solvent  is  without 
influence  on  the  nature  of  the  product  (Abstr.,  1906,  i,  879)  ;  contrary, 
however,  to  these  authors’  view  it  is  found  that  the  product  of  methyl- 
ation,  m.  p.  208 — 209°,  is  the  narceinium  methiodide  methyl  ester, 

C02Me-C6H2(0Me)2-C0*CH2-C6H(0Me)(<Q>CH2)-CH2-CH2-NMe3I, 

and  not  methylnarceinium  methiodide,  whilst  similarly  the  product  of 
ethylation,  (  +  H20),  m.  p.  141°  or,  (  +  C2H60),  m.  p.  181,  is  narceinium 
ethiodide  ethyl  ester,  CO2Et*C20H20O6,NMe2EtI,  and  not  ethylnar- 
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ceinium  ethiodide.  The  formulae  given  by  Tambach  and  Jager  for  the 
remainder  of  their  products  of  narceine  must  be  altered  in  the  same 
sense. 

Narceinium  methiodide,  formed  by  heating  narceine  with  methyl 
iodide  at  100°,  and  described  previously  as  a  resin  (Freund  and  Frank- 
forter,  loc.  cit.),  crystallises  from  water  in  needles,  m.  p.  207°,  and 
when  boiled  with  aqueous  alkalis  yields  trimethylamine  and  narceonic 
acid,  m.  p.  217°  (208°,  loc.  cit.). 

The  product  formed  by  heating  narceine  with  methyl  sulphate  and 
alcohol  (Tambach  and  Jager)  is  narceinium  hydrogen  methosulphate, 
C23H2708N,MeHS04,  which  is  decomposed  by  water,  forming  narceine. 

The  action  of  1  mol.  of  methyl  sulphate  on  sodium  narceine  leads 
to  the  formation  of  the  sodium  salt  of  methylnarceinium  metho¬ 
sulphate,  CO2Na,C20H20O6*NMe3*SO4Me,  which  on  treatment  with 
hydrochloric  acid  yields  narceinium  methochloride, 

C02H  *  C20H20Ot.  *  N  M  e3Cl , 

m.  p.  243° ;  this  is  converted  by  potassium  iodide  into  the  methiodide, 
m.  p.  207°. 

The  product,  m.  p.  184 — 186°,  of  the  action  of  2  mols.  of  methyl 
sulphate  on  sodium  narceine  is  the  additive  compound  of  methyl 
sulphate  and  narceine  methyl  ester ;  it  is  converted  by  potassium 
iodide  into  the  methyl  ester  of  narceinium  methiodide  which  is 
insoluble  in  aqueous  alkalis. 

Ethyl  sulphate  (1  mol.)  and  sodium  narceine  yield  sodium  nar¬ 
ceinium  ethosulphate,  which  on  treatment  with  hydrochloric  acid 
forms  narceinium  ethochloride,  CO2H’C20H20O6’NMe2EtCl,  m.  p. 
231°;  this  is  converted  by  boiling  aqueous  alkalis  into  narceonic  acid. 
The  base,  m.  p.  175 — 177°,  obtained  from  the  ethochloride,  is  probably 

the  betaine,  C20H20OG<C^je  -g^O.  The  ethochloride  is  converted  by 

alcoholic  hydrogen  chloride  into  narceinium  ethochloride  ethyl  ester, 
CO2Et,C20H20O0-NMe2EtCl,  m.  p.  218 — 219°,  which  is  formed  also  by 
the  action  of  silver  chloride  on  the  ethyl  ester  of  narceinium  ethiodide ; 
this  yields  narceonic  acid  when  boiled  with  aqueous  alkalis. 

The  product  (m.  p.  191  — 193°:  Tambach  and  Jager,  loc.  cit.)  of  the 
action  of  ethyl  iodide  on  narceine  ethyl  ester  is  narceinium  ethiodide 
ethyl  ester,  m.  p.  181°  when  recrystallised  from  alcohol. 

The  action  of  sodium  methoxide  on  narceine  ethyl  ester  in  methyl 
alcoholic  solution  leads  to  the  formation  of  narcindonine, 

012H1BO3N-CH<g^>C6H2(OMe)2.UH2O 

which  is  formed  also,  together  with  narceine,  by  the  action  of  sodium 
methoxide  on  «ponarceine  (compare  Freund  and  Michaels,  Abstr., 
1895,  i,  630;  Eibner,  Abstr.,  1906,  i,  588);  it  crystallises  in  red 
plates,  m.  p.  168 — 169°,  loses  1^H20  at  110°,  and  then  has  m.  p.  174°. 
Tambach  and  Jiiger’s  «ponarceine  is  considered  to  be  probably  the 

lactone,  C12K1603N-CH:C<~H^Me^>C0.  G.  Y. 

Preparation  of  Narceine  and  Homonarceine  Derivatives. 
Knoll  &  Co.  (D.R.-P.  174380). — The  alkali  derivatives  of  narceine 
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and  homonarceine,  or  the  corresponding  compounds  with  the  alkali 
earth  metals,  when  treated  with  methyl  or  ethyl  sulphate  give  rise  to 
new  alkyl  derivatives  of  these  bases  in  which  the  carboxyl  group  is 
still  unesterified. 

Narceine  dissolved  in  W-sodium  hydroxide  and  treated  with  methyl 
sulphate  furnishes  a  base  the  salt  of  which  crystallises  from  alcohol, 
m.  p.  242°.  This  compound  when  esterified  with  alcoholic  hydrogen- 
chloride,  yields  an  ester  hydrochloride ,  m.  p.  214 — 216°;  platini- 
chloride,  m.  p.  220°. 

Narceine  and  ethyl  sulphate  give  rise  to  a  similar  base  :  hydrochloride , 
m.  p.  231°;  hydrochloride  of  ethyl  ester ,  m.  p.  219°. 

The  base  from  homonarceine  and  methyl  sulphate  has  the  following 
derivatives:  hydrochloride ,  m.  p.  231 — 232°;  platinichloride,  m.  p. 
181 — 182°;  hydrochloride  of  ethyl  ester,  m.  p.  212 — 214°.  Homonarceine 
and  ethyl  sulphate  give  a  similar  ethyl  derivative  :  hydrochloride,  m.  p. 
211°.  G.  T.  M. 


Tertiary  and  Quaternary  Bases  from  Piperidine.  II. 

Siecjmund  Gabriel  and  James  Colman  (£er.,  1907,  40,  424 — 427. 
Compare  Abstr.,  1906,  i,  881;  Gabriel  and  Stelzner,  1896,  i,  702; 
Horlein  and  Kneisel,  1906,  i,  458). — 1-y -Hydroxypropylpiperidine, 
C5H10N-[CH2].2-CH2*OH,  obtained  by  heating  2  parts  of  tri- 
methylenechlorohydrin  with  4  parts  of  piperidine  for  one  hour  at 
the  temperature  of  the  water-bath  and  then  liberating  the  base  with 
potassium  hydroxide,  is  a  colourless  oil,  b.  p.  225 — 228°/759  mm.  The 
base  is  precipitated  from  its  aqueous  solution  by  potassium  hydroxide. 
The  hydrochloride  is  precipitated  from  alcoholic  solution  by  acetone  as 
a  crystalline,  hygroscopic  powder,  m.  p.  151°;  the  aurichloride  forms 
golden-yellow,  hexagonal  plates,  m.  p.  69 — 70°.  When  heated  with 
hydrochloric  acid  at  150°,  the  base  is  converted  into  1-y-chloropropyl- 
piperidine. 

By  repeated  fractionation  of  the  portion  distilling  at  200 — 300°, 
obtained  in  the  interaction  of  the  quaternary  salt  and  potassium 
hydroxide  ( loc ,  cit.),  an  oil,  b.  p.  224 — 227°,  was  isolated  and  identified 
as  1-y-hydroxypropylpiperidine.  The  chief  product  of  this  interaction, 
dipiperidinopropyl  ether,  is  formed  either  by  the  condensation  of  the 
1-y-chloropropylpiperidine  and  y-hydroxy  base,  or  by  dehydration  of 
the  base. 

\-h-Chlorohutylpiperidine  hydrochloride,  C5H10N,[CH2]4CI,HC1,  crys¬ 
tallises  from  acetone  in  colourless  needles,  m.  p.  167°.  W.  It. 


NitroBO-derivatives  of  Cyclic  Acetone  Bases.  Moritz  Koiin 
and  Franz  Wenzel  ( Monatsli .,  1906,  27,  981—986.  Compare  Heintz, 
this  Journal,  1877,  ii,  428;  Fischer,  Abstr.,  1884,  1290  ;  Antrick, 
Abstr.,  1885,  502).- — Nitroso-derivatives  have  been  obtained  from 
vinyldiacetonamine,  wobutylidenediacetonamine,  and  benzylidenedi- 
acetonamine  by  the  action  of  potassium  nitrite  on  the  hydrochloride 
of  the  base  in  aqueous  solution. 

\-Nitroso-2  :  2  :  6 -trimethylpiperidone  ( nitrosovinyldiacetonamine ), 


CO< 


CH2-CHMe 
CH2— CMe3 


>N'NO, 
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crystallises  from  dilute  methyl  alcohol  in  light  yellow,  rhombic  plates, 
[a  :  6  :c  =  0-9878: 1-0932:1  or  a  :  b  :c  =  0-6585  : 0-7288  : 1],  m.  p. 
58-59°. 


2  :  2- Dimethyl- 6  \sopropylpiperidone  ( isobutylidenediacetonamine ), 

co<ch!-omC>nh’ 


prepared  by  boiling  isobutaldehyde  with  diacetonamine  oxalate  in 
alcoholic  solution,  is  obtained  as  a  slightly  yellow  oil,  b.  p.  115°/ 


22  mm.  The  aitHc/iZoride,Cl0H19O]Si,HAuCl4,  was  analysed.  Th enitroso- 
derivative,  C10H1SON*NO,  crystallises  in  light  spears,  m.  p.  51 — 52°. 
l-Nitroso-Q-phenyl-2  :  2-dimethylpiperidone  ( nitrosobenzylidenediaceton - 


amine ),  CO<C^g2  forms  large,  yellow,  rhombic 

crystals,  [a  :  b  :  c  =  0-6465  :  0’7286  : 1],  m.  p.  66 — 68°..  G.  Y. 


Hydroxoaquodipyridinediammincobalt  and  Diaquodipyr- 
idinediammincobalt  Salts.  Alfred  Werner  ( Ber .,  1907,  40, 
468 — 479). — Hydroxoaquodipyridinediammincobaltichloride, 

HO  q  Py2  qj 
[h2o^°  (nh3)Ju12’ 

obtained  by  the  addition  of  dichlorodiaquodiammineobaltichloride, 

Cl2  Co  /S^'2!2  01,  to  a  mixture  of  potassium  chloride,  water,  and 

pyridine  at  0°,  separates  as  a  pink,  crystalline  deposit  with  a  nacreous 
lustre.  Its  aqueous  solution  is  brownish-red,  gives  a  feebly  alkaline 
reaction  with  litmus,  and  quickly  decomposes,  the  odour  of  pyridine 
becoming  perceptible.  When  potassium  bromide,  potassium  thio¬ 
cyanate,  &c.  are  added  to  a  freshly-prepared  solution,  the  correspond¬ 
ing  hydroxoaquo-salts  are  precipitated. 

Hydroxoaqvodipyridinediammincobaltibromide, 

rso  q  Py2  p>r 
|_h2o  (NH3)2_T2’ 

is  a  violet-red,  microcrystalline  salt.  It  may  also  be  obtained  by  the 
addition  of  potassium  bromide  to  diaquodipyridinediammincobalti- 
chloride  by  the  treatment  of  the  diaquo-bromide  with  water  or  by  the 
precipitation  of  the  aqueous  solution  with  a  little  hydrobromic  acid 
and  by  washing  the  diaquo-bromide  with  alcohol.  The  nitrate  crystal¬ 
lises  in  bluish,  pale-red  needles  ;  the  thiocyanate  forms  violet-brown 
needles.  The  dithionate  forms  reddish-brown  leaflets  with  a  metallic 
lustre. 


Diaquodipyridinediammincobaltichloride, 

(H20),  Co  ^{j3)  ]cI„2H20, 

obtained  by  the  action  of  concentrated  hydrochloric  acid  on  hydroxo- 
aquodipyridinediammincobaltichloride,  forms  a  grey,  crystalline 
powder,  and  may  be  obtained  also  as  ruby-red  crystals  or  as  greenish- 
grey  or  yellowish-brown  prisms.  When  heated  at  60°,  it  is  converted 


into  the  compound,  |C12  Co  />jtt  \ 
powder ;  its  solution  in  water  is 


Cl,  which  is  a  chocolate-coloured 
brownish-red  and  gives  an  acid 


reaction. 
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CL 


When  an  aqueous  solution  of  diaquodipyridinediammincobalti- 
chloride  is  heated  with  concentrated  hydrochloric  acid,  chlorine  is 
evolved.  When,  however,  concentrated  hydrochloric  acid  is  added  to 
the  solid  salt,  dichlorodipyridinediammincobaltonitrate, 

„  On  P^2  NT) 

2  (NH3)2_PUa’ 

separates  in  dark  green  leaflets. 

Diaquodipyridinediammincobaltibromide, 

_(H20)2  Co  f^ha),]BrS’2HA 
obtained  by  the  action  of  concentrated  hydrobromic  acid  on  hydroxo- 
aquodipyridinediammincobaltichloride,  forms  yellowish-brown  leaflets. 
Its  aqueous  solution  is  brownish-red  and  shows  an  acid  reaction. 

(H20)2  Co 


The  sulphate, 


(S04)3,2H2S04, 


separates  in 


brownish-violet  leaflets.  Its  aqueous  solution  is  red  and  shows  an 
acid  reaction.  The  nitrate,  j^(H20) 

,  [(HsO>. 


red  crystals.  The  dithionate 
a  brown,  crystalline  powder. 


Co  P?2 

/2  (nh3)2 

Co 

/2  (NH 


(N03)3,2H20,  forms 
(S206)3,2H20,  is 


A.  McK. 


Mercury  Salts  of  Isatin  and  of  1  : 3-Diketohydrindene. 
Walter  Peters  ( Ber .,  1907,  40,  235 — 240). — The  author’s  aim  is  the 
preparation  of  N-  and  of  ^-metallic  derivatives  of  isatin  and  of 
C-  and  0-derivatives  of  1  : 3-diketohydrindene  (compare  Hantzsch, 
Abstr.,  1902,  i,  662). 

Mercuryisatin ,  obtained  in  95%  yield  by  decomposing  a  boiling 
alcoholic  solution  of  isatin  with  concentrated  aqueous  mercuric  acetate, 
is  a  dark  red,  glistening  substance  which  dissolves  in  alkalis  to  a 
yellow  solution  ;  consequently  it  has  the  constitution 

C«H4<Nhg>C0' 

When  an  aqueous  solution  is  treated  with  potassium  hydroxide  and 
subsequently  neutralised,  a  precipitate  of  o-mercuriaminobenzoylformic 

acid,  C6H4<C^j^2  ,  is  obtained  in  glistening,  white  or  grey 

leaflets  containing  2H20  which  is  lost  at  100°,  the  substance  turning 
red ;  at  higher  temperatures  isatin  is  formed.  An  attempt  to 
prepare  the  potassium  salt  of  the  preceding  acid  by  passing  carbon 
dioxide  into  an  alkaline  solution  of  mercury  isatin,  resulted  in  the 

formation  of  the  substance,  C6H4<C^^.^g^>0. 

0-metallic  derivatives  of  isatin  have  not  been  prepared. 

When  an  aqueous  or  alcoholic  solution  of  sodio-1  :  3-diketohydrindene 
is  treated  with  excess  of  mercuric  chloride,  a  light  yellow  substance , 

C6H4<£°>CH-HgCl, 

is  obtained  which  is  changed  by  sodium  carbonate  into  a  white 
hydroxide,  C6H4<^pP)^>CH,Hg*OH. 


C.  S. 
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Indolmonee.  Karl  Brunner  ( Monatsh .,  1906,  27,  1183 — 1192. 
Compare  Abstr,,  1897,  i,  100;  1898,  i,  90;  1905,  i,  468  ;  Schwarz, 
Abstr.,  1903,  i,  853). — A  list  is  given  of  the  indolinones  which  have 
been  prepared  by  heating  hydrazides  with  calcium  oxide,  and  two  new 
members  of  the  group  are  described. 

isoButyryl-o-tolylhydrazide,  CfHy'NH'NH'COCHMe^  formed  by 
heating  o-tolylhydrazine  with  fsobutyric  acid  at  130°,  crystallises  in 
leaflets,  m.  p.  93°,  and  when  heated  with  calcium  oxide  at  190 — 200°  is 

converted  into  3:3:  7 -trimethylindoline-2-one,  C6H3Me<s^-g  j>>CO, 

which  crystallises  in  colourless,  rhombic  leaflets,  m.  p.  150°,  b.  p. 
285—295°,  is  soluble  in  concentrated  mineral  acids  or  aqueous  alkalis, 
and  gives  a  transient,  intense,  carmine-red  coloration  with  manganese 
dioxide  or  potassium  dichromate  in  concentrated  sulphuric  acid 
solution  ;  the  silver  derivative,  CnH12ONAg,  forms  microscopic  prisms. 
The  ftrcwio-derivative,  CnH12ONBr,  formed  by  the  action  of  hydro- 
bromic  acid  on  the  indolinone,  crystallises  in  rectangular  leaflets, 
m.  p.  179—180°. 

isoButyryl-p-tolylhydrazide,  prepared  from  fsobutyric  acid  and 
^-tolylhydrazine,  crystallises  in  white  leaflets,  m.  p.  147 — 148°,  and 
when  heated  with  calcium  oxide  at  220 — 240°  yields  3:3:  5 -trimethyl- 
indolme-2-one,  CnH-,3ON  ;  this  crystallises  from  dilute  alcohol  in 
leaflets,  m.  p.  144 — 145°,  or  in  needles,  m.  p.  140°  when  rapidly  heated, 
when  slowly  heated,  m.  p.  144 — 145°.  It  dissolves  in  hot  concentrated 
sodium  hydroxide  and  deposits  the  sodium  derivative  in  long  needles 
on  cooling;  the  silver  derivative,  CuH12ONAg,  is  gelatinous.  The 
ftrowo-derivative,  CnH12ONBr,  crystallises  in  long  prisms,  m.  p.  214°. 

G.  Y. 

A  New  Indolinol.  Guido  Jenisch  ( Monatsh .,  1906,27, 1223 — 1232). 
- — Brunner  (Abstr.,  1898,  i,  384,  682;  1900,  i,  360)  has  shown  that 
indolinium  bases  having  an  alkyl  group  in  the  position  2,  lose  water, 
forming  2-methyleneindolines,  but  that  the  ^-ammonium  base  or 
indolinol  is  obtained  if  position  2  is  occupied  by  hydrogen.  This  is 
now  found  to  be  the  case  with  2-arylindolinium  bases. 

2-Phenyl-l  :  3  :  3-trimethyl-2-indolinol,  C6H4<^^^>CPh*OH,  is 

formed  by  the  successive  action  of  alcoholic  stannous  chloride  and 
potassium  hydroxide  on  the  condensation  product  of  phenyl  -isopropyl 
ketone  and  as-phenylmethylhydrazine,  or  by  the  action  of  magnesium 
phenyl  bromide  on  1:3: 3-trimethylindolinone  in  ethereal-benzene 
solution;  it  crystallises  in  almost  colourless  leaflets,  m.  p.  101 — 102°, 
and  dissolves  readily  in  dilute  mineral  acids,  forming  solutions  which 
slowly  became  red  on  exposure  to  air.  The  ferrichloride, 

Cl7H]8NCl,FeCl3, 

forms  yellowish-green  crystals;  the  platinichloride,  (Cl7H18NCl)2PtCl4, 
m.  p.  216 — 216-5°;  the  picrate ,  C23H2208N4,  m.  p.  139 — 140°.  The 
ip-h&se  remains  unchanged  when  boiled  with  concentrated  hydrochloric 
acid  or  heated  with  zinc  chloride  at  120°,  but  is  oxidised  by  alcoholic 
potassium  permanganate,  and  with  hydrobromic  acid  in  hydrochloric 
acid  solution  yields  a  crystalline  product ,  m.  p.  191°.  G.  Y. 
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Mechanism  of  the  Synthesis  of  Quinoline  Derivatives.  Louis 
J.  Simon  ( Compt .  rend.,  1907,  144,  138 — 140.  Compare  Abstr.,  1906, 
i,  887,  888). — A  theoretical  paper  discussing  possible  mechanisms  of 
the  synthesis  of  quinoline  derivatives.  E.  H. 


/3-Chloroethyl  Ketones  and  Alkyl  Vinyl  Ketones.  Method 
of  Synthesising  4-Alkylquinolines.  Edmond  E.  Blaise  and  M. 
Maire  {Compt.  rend.,  1907,  144,  93 — 95.  Compare  Abstr.,  1906, 
i,  142). — 4-Alkylquinolines  can  be  readily  prepared  by  heating  1  mol. 
of  a  /3-chloroethyl  ketone  with  2  mols.  of  aniline  in  alcoholic  solution 
on  a  water-bath,  in  this  case  the  aniline  hydrochloride,  which  is  one  of 
the  products  of  the  reactions,  serves  to  effect  the  formation  of  a  cyclic 
compound  from  the  open  chain  compound  first  formed,  and  in  fact 
/3-anilinoethyl  ethyl  ketone  yields  the  corresponding  quinoline  when 
heated  with  aniline  hydrochloride.  4 -Ethylquinoline,  b.  p.  134°/9  mm., 
yields  cinchoninic  acid  on  oxidation  and  differs  from  the  compound 
described  by  Keher  (Abstr.,  1887,  279),  which  was  probably  impure; 
4-n -po'opylquinoline  has  b.  p.  159°/16  mm. 

In  view  of  the  fact  that  phenolic  amines  form  compounds  with  vinyl 
ketones  owing  to  the  presence  of  the  ethylenic  linking  in  the  ketone, 
the  authors  suggest  that  Skraup’s  quinoline  synthesis  may  be  repre¬ 
sented  by  the  equations :  CH2!CH’CHO  — >-  NHPh*CH2*CH2*CH!NPh, 


-> 


cgh4 


/^CH 


CH 


+  NH2Ph  +  H2. 


M.  A.  W. 


Alkylation  of  Pyridones.  Hans  Meyer  {Monatsh.,  1906,  27, 
987 — 996.  Compare  Abstr.,  1906,  i,  108,  604). — The  action  of  diazo¬ 
methane  on  kynurine  in  ethereal  solution  in  presence  of  a  small 
quantity  of  methyl  alcohol  leads  to  the  formation  of  4-methoxy- 
quinoline  together  with  a  small  amount  of  the  i^-methyl  ether.  The 
hydrochloride  of  4-methoxyquinoline  crystallises  in  long,  colourless 
needles,  m.  p.  164 — 166°  (decomp.).  Kynurine  aurichloride  forms 
slender,  lemon-yellow  needles,  m.  p.  217°  (decomp.). 

4-Methoxy-2-methylquinoline,  formed  by  the  action  of  diazomethane 
on  2-methylkynurine,  crystallises  in  white  needles,  m.  p.  62°  (82°, 
Conrad  and  Limpach,  Abstr.,  1877,  679). 


S-Phenyl-6-methylkynurine,  C6H3Me<^ 


C(OH):CPh 
N=CH  ’ 


is  prepared  by 


the  action  of  jo-toluidine  in  presence  of  alcohol  at  the  laboratory 
temperature  on  ethyl  formylphenylaeetate,  obtained  by  treating  ethyl 
phenylacetate  with  ethyl  formate  and  sodium  in  ethereal  solution,  and 
heating  the  resulting  ethyl  a-phenyl-/3-jo-toluidinoacrylate  at  300°.  It 
crystallises  from  alcohol  in  long,  white,  glistening  needles,  m.  p.  315°. 
When  treated  with  a  large  excess  of  diazomethane  it  yields  only  a 
small  amount  of  the  O -methyl  ether,  C9H4NPhMe*OMe,  which  separates 
from  methyl  alcohol  in  needles,  m.  p.  117°. 

4-Methoxy-2 -methyl-  and  4-methoxy-3-phenyl-6-methylquinoline 
yield  methyl  iodide  readily  and  quantitatively  when  heated  with 
hydriodic  acid ;  the  corresponding  4-ethoxyquinolines  have  been 
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prepared  and  their  behaviour  in  this  respect  compared  (see  Gold- 
schmiedt,  this  vol.,  i,  30). 

4-Ethoxy-2-methylquinoline,  m.  p.  40 — 41°, 

b.  p.  290°,  prepared  by  heating  4-chloro-2-methylquinoline  (Conrad 
and  Limpach,  loc.  cit.)  with  sodium  ethoxide  and  absolute  alcohol 
under  pressure  at  130°,  reacts  only  slowly  with  hydriodic  acid,  and, 
when  treated  according  to  the  Herzig-Meyer  method  of  estimating 
A-alkyl  groups,  yields  about  40%  of  the  theoretical  amount  of  silver 
iodide. 


i-Chloro-S-phenyl-Q-methylquinoline, 


C0K3Me< 


C(OEt):CPh 
N  ==  CH  ’ 


pre¬ 


pared  by  the  action  of  phosphorus  pentachloride  and  oxychloride  on 
the  hydroxyquinoline,  crystallises  in  white  needles,  m.  p.  94°,  and 
when  heated  with  sodium  ethoxide  and  absolute  alcohol  at  100°  is 
converted  into  the  O -ethyl  ether ;  this  is  obtained  as  an  oil,  and  yields 
ethyl  iodide  quantitatively  when  heated  with  hydriodic  acid. 

G.  Y. 


New  Carbazoles.  Walther  Borsche  and  M.  Feise  ( Ber .,  1907, 
40,  378 — 386). — This  investigation,  undertaken  with  the  object  of 
preparing  homologues  of  carbazole  by  the  Friedel-Craft  reaction,  has 
led  to  the  formation  of  carbazyl  methyl  ketones  and  by  oxidation  of 
these  to  that  of  carbazolecarboxylic  acids.  The  position  assumed  by 
the  acetyl-  and  carboxyl-groups  respectively  has  not  been  determined. 
Attempts  to  do  so  were  unsuccessful  in  consequence  of  the  stability  of 
3-methylcarbazole  (Del6tra  and  Ullmann,  Abstr.,  1904,  i,  270) towards 
oxidising  agents.  Two  new  formations  of  3-methylcarbazole  are 
described. 


Diacetylcarbazole,  NAc^i0^3  formed  by  the  action  of 

Lr)H4 

acetyl  bromide  and  aluminium  chloride  on  9-acetylcarbazole  in 
anhydrous  carbon  disulphide  solution,  is  obtained  as  a  brown,  crystal¬ 
line  precipitate,  m.  p.  104°.  The  oxime,  C16H1402N2,  crystallises  from 
alcohol  or  ethyl  acetate  in  white,  nodular  aggregates,  m.  p.  172°. 
Hydrolysis  of  the  diacetyl  compound  with  boiling  alcoholic  sulphuric 
acid  leads  to  the  formation  of  carbazyl  methyl  ketone, 

C6H3-COMe 

^C,.H4 

which  crystallises  from  alcohol  or  toluene  in  white  leaflets,  m.  p.  227°  ; 
the  8emicarbazone  crystallises  in  colourless  scales,  m.  p.  above  360° ; 
the  oxime,  C14H12ON2,  forms  glistening,  colourless  leaflets,  m.  p.  253°. 

_  7.7  XTTT  /C,H3-CO-CH:CHPh  ,,  . 

Cmnamoylcarbazole,  NH<^ i  '  ,  prepared  by  the  action 

G6H4 

of  benzaldehyde  and  sodium  ethoxide  on  the  methyl  ketone  in 
alcoholic  solution,  crystallises  in  small,  yellow  needles,  m.  p.  282°. 

C  H  •CO  H 

Carbazolecarboxylic  acid,  NH<(ifi  3  2  ,  formed  by  heating  the 

GgH4 

methyl  ketone  with  fused  potassium  hydroxide,  crystallises  in  slender, 
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colourless  needles,  m.  p.  320 — 322°;  the  ethyl  ester,  C15H1302N,  forms 
colourless  leaflets,  m.  p.  184°. 

2'-Nitro-4-methyldiphenylamine  (Jacobson  and  Lischke,  Abstr., 
1899,  i,  276)  is  prepared  by  hydrolysis  with  concentrated  hydrochloric 
acid  in  a  sealed  tube  at  130 — 140°  of  jo-toluidine  3-nitro-4-/)-toluidino- 
benzenesulphonate  formed  by  boiling  jo-toluidine  4-chloro-3-nitro- 
benzenesulphonate  with  jo-toluidine. 

The  benzoyl  derivative  of  p-tolyl-o-phenylenediamine,  Cl>0HlsON2, 
crystallises  in  colourless  needles,  m.  p.  143 — 144°. 

1-p -Tolyl-l  :  2  :  3 -benzotriazole,  6H4,  formed  by  the 

action  of  sodium  nitrite  on  p-tolyl-o-phenylenediamine  in  hydrochloric 
acid  solution,  crystallises  in  colourless  needles,  m.  p.  84 — 85°,  and  on 
distillation  yields  3-methylcarbazole. 

The  hydrochloride  of  2-amino-4-methyldipheny!amine,  formed  by  the 
action  of  bromobenzene  on  nitrotoluidine  in  nitrobenzene  solution  and 
reduction  of  the  resulting  product,  crystallises  in  colourless  needles, 
m.  p.  200 — 201° ;  the  base,  NHPh*Cj.H3Me*NH2,  crystallises  in 
glistening  needles,  m.  p.  140°.  The  benzoyl  derivative,  C20H18ON2, 
crystallises  from  alcohol  in  colourless  needles,  m.  p.  161°. 

l-Phenyl-o-methyl-l  :  2  :  3 -benzotriazole,  ^>C6H»Me, prepared 


by  the  action  of  nitrous  acid  on  the  preceding  base,  crystallises  from  a 
mixture  of  benzene  and  light  petroleum  in  small,  glistening  prisms, 
m.  p.  117°,  and  on  distillation  yields  3-methylcarbazole. 

9-Acetyl-3-methylcarbazole,  NAc<^  i6  3  ,  prepared  by  heating 

'-'6^4 

3-methylcarbazole  with  acetic  anhydride  at  220 — 240°,  is  obtained  as 
an  oil  which  reacts  with  acetyl  bromide  and  aluminium  chloride, 

forming  9  acetyl-3-methylcarbazyl  methyl  ketone,  NAc<^  l 0  3  ; 

U0H3'OOJMe 

this  crystallises  in  yellow  needles,  m.  p.  131°,  and  on  hydrolysis  with 
sulphuric  acid  yields  3 -methylcarbazyl  methyl  ketone, 

<C6H3-COMe’ 

which  crystallises  in  white  nodules,  m.  p.  about  200°. 

„G.H„Me 


3 -Methylcarbazolecarboxylic  acid,  NH<^ 


formed  by 


'C0H3-CO2H’ 

fusing  9-acetyl-3-methylcarbazyl  methyl  ketone  with  potassium 
hydroxide,  crystallises  in  colourless  scales,  which  darken  above  220°, 
m.  p.  265°.  G.  Y. 


Estimation  of  Loosely  Combined  Methylene  Groups. 

Emil  Votocek  and  Viktor  Vesely  ( Ber .,  1907,  40,  410 — 414). — 
Methylene  derivatives  which  contain  the  methylene  group  attached  to 
oxygen  of  aliphatic  compounds  or  those  containing  the  methylene 
groups  attached  to  nitrogen  readily  react  with  a  glacial  acetic  acid 
solution  of  carbazole  in  the  presence  of  hydrochloric  or  sulphuric  acid, 
yielding  insoluble  products.  It  is  claimed  that  the  compound,  m.  p. 
202 — 203°,  obtained  by  Morgan  (Trans,,  1898,  73,  550)  by  the  action 
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of  formaldehyde  on  /3-naphthylamine  cannot  have  the  constitution 
suggested,  as  it  does  not  react  with  carbazole.  The  product  obtained 
by  the  action  of  formaldehyde  on  carbazole  has  the  composition 

^20-®2O^-^2' 

Carbazole  and  dimethylene  gluconic  acid  yields  a  crystalline  product, 
C25H18N2  m.  p.,  above  280°.  J.  J.  S. 


Nitro-derivatives  of  /3-Naphthaquinoline.  Hans  Hepnee 
(Monatsh,  1906,  27,  1045 — 1068.  Compare  Haid,  Abstr.,  1906,  i, 
605  ;  Claus  and  Besseler,  Abstr.,  1898,  i,  331). — On  nitration  at 
70 — 80°  by  Claus  and  Kramer’s  method  (Abstr.,  1885,  908), 
/3-naphthaquinoline  yields  a  dinitro-derivative, 

pTT  •  nii 

C„H.(NO,).< 

which  forms  microscopic  needles,  m.  p.  249°;  when  recrystallised  from 
concentrated  hydrochloric  acid  it  forms  a  hydrochloride , 
C13H7N(N02)2,HC1, 

which  crystallises  in  prismatic  needles,  m.  p.  249°,  evolving  hydrogen 
chloride,  and  decomposes  on  treatment  with  water. 

Nitration  of  /3-naphthaquinoline  at  the  laboratory  temperature 
leads  to  the  formation  of  a  mononitro-derivative,  m.  p.  173°,  which  is 
identical  with  Claus  and  Besseler’s  compound  (Joe.  cit.). 


CHICH 

Diamino- (d-naphthaquinoline,  C6H2(NH2)2<^_ _ I  ,  prepared 

'“'5^’ -“-3 

reduction  of  the  dinitro-compound  with  stannous  chloride  and  hydro¬ 
chloric  acid,  crystallises  in  yellow,  microscopic  needles,  m.  p.  249°; 
the  hydrochloride,  C13H7N(NH2)2,2HC1,  forms  dark  red  needles, 
remains  unchanged  at  300°,  but  at  higher  temperatures  decomposes 
without  melting,  and  when  recrystallised  from  concentrated  hydro¬ 
chloric  acid  forms  an  unstable  trihydrochloride  ;  the  sulphate, 
C13H7N(NH2)2,H2S04,H20  • 
nitrate,  C13H7N(NH2)2,2HN03,  and  stannochloride, 
C13H7N(NH2)2,2HCl,2SnCl2, 

are  described.  On  oxidation  with  potassium  permanganate  or  chromic 
acid  in  sulphuric  acid  solution,  the  base  yields  quinoline- 5  :  Q -dicar  boxylic 
acid,  C0H6N(CO2H)2,H2O,  which  crystallises  in  almost  colourless, 
rhombic  leaflets,  sinters  at  233°,  m.  p.  238 — 241°  (decomp.),  and  is 
stable  towards  oxidising  agents.  A  number  of  salts  are  described  ; 
the  lead,  C9H5N(C02H)2Pb,JH20,  and  basic  copper, 
C9H5N(C02H)2Cu,Cu(0H)2,H20, 

salts  were  analysed.  The  hydrochloride,  C9R5N(C02H)2,HC1,  forms 
strongly  refracting,  colourless  prisms  ;  the  nitrate, 
C9H5N(C02B)2,HN03,H20, 

crystallises  in  needles,  m.  p.  208 — 210°  (decomp.);  the  platinichloride, 
[C9H5N(C02H)2]2,H2PtCJ6,  forms  yellow  needles  and  gradually 


decomposes  when  heated. 


G.  Y. 


Constitution  of  o-Tolidine.  Gustav  Schultz,  Geoeg  Rohde, 
and  F.  Vicaei  ( Annalen ,  1907,  352,  111- — 131.  Compare  Abstr., 
1904,  i,  532). —  Proof  is  given  that  o-tolidine  is  4  : 4'-diamino-3  :  3'- 
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dimethyldiphenyl.  Sodium  bisdiazo-o-ditolyhulphonate  is  obtained 
by  adding  sodium  sulphite  to  a  cold  diazotised  solution  of  o-tolidine  in 
sulphuric  acid ;  it  crystallises  in  white  needles  which  when  heated 
decompose  without  melting. 

This  substance  when  reduced  by  stannous  chloride  and  hydrochloric 
acid  is  converted  into  o -tolidinedihydrazine  hydrochloride ,  which 
crystallises  in  yellow  needles  ;  the  free  base  is  obtained  as  a  greyish- 
white  precipitate  by  decomposing  the  hydrochloride  with  sodium 
carbonate  or  sulphite ;  it  could  not  be  obtained  in  a  crystalline 
form  ;  by  warming  it  with  an  alcoholic  solution  of  benzaldehyde,  a 
yellow  substance  is  obtained  ;  with  acetone  a  grey  substance  is 
obtained.  By  distilling  a  mixture  of  o-tolidinedihydrazine  with  copper 
acetate,  3  :  3 '-dimethyldiphenyl,  C14H14,  is  obtained  ;  it  is  a  colourless 
oil,  b.  p.  286 — 287°/713  mm.,  which  solidifies  at  -  16°  to  a  white, 
crystalline  mass,  m.  p.  +5 — 7°.  The  same  compound  is  obtained 
by  the  action  of  sodium  on  m-iodotoluene  in  ether,  therefore  in 
o-tolidine  the  methyl  groups  occupy  the  3  :  3'-positions. 

3 : 3'-Dimethyldiphenyl  is  converted  by  a  mixture  of  nitric  and 
sulphuric  acids  into  4  :  4'-dinitro-3  :  3'-dimethyldiphenyl,  C14H1204N2, 
which  crystallises  in  faintly  yellow  needles,  m.  p.  228°.  When 
reduced  with  sodium  sulphide  it  is  converted  into  4-nitro-4'-amino- 
3 : 3'-dimethyldiphenyl  which  crystallises  in  yellow  needles,  m.  p. 
142 — 143°;  o-tolidine  is  obtained  from  the  latter  compound  by 
reduction  with  tin  and  hydrochloric  acid  in  alcoholic  solution. 

That  in  o-tolidine  the  amino-groups  occupy  the  4  :  4'-positions  is 
shown  by  the  fact  that  the  same  dichlorodiphenyldicarboxylic  acid  is 
obtained  both  from  o-tolidine  and  from  benzidinedicarboxylic  acid. 
In  the  latter  substance  the  4  :  4'-positions  of  the  amino-groups  has 
been  definitely  proved. 

Dichloro-3  :  3'-dimethyldiphenyl,  obtained  by  Sandmeyer’s  reaction 
from  o-tolidine,  may  be  oxidised  to  dichlorodiphenyldicarboxylic  acid  ; 
the  acid  has  m.  p.  323 — 324°  and  its  methyl  ester,  m.  p.  134°.  When 
heated  above  324°,  carbon  dioxide  is  evolved  and  4  : 4'-dichlorodiphenyl 
is  formed.  W.  H.  G. 

Hydroxy-derivatives  of  Malachite -Green.  Emil  Votocek  and 
J.  Jelinek  ( Ber .,  1907,  40,  406 — 410.  Compare  Noelting  and 
Gerlinger,  Abstr.,  1906,  i,  610).  —  o  -  Methoxyleucomalachite-green, 
G„4H28ON2,  obtained  from  anisaldehyde  and  dimethylaniline,  crystal¬ 
lises  from  alcohol  in  colourless  prisms,  m.  p.  106°,  and  when  oxidised 
yields  a  green  dye  with  a  red  fluorescence.  The  corresponding  elhoxy- 
derivative  melts  at  125°  and  also  yields  a  green  dye.  The  leuco-base, 
C24H2602N2,  from  piperonal  and  dimethylaniline  melts  at  109 — 110° 
and  yields  a  bluish-green  dye.  Anisole  and  tetramethyldiamino- 
benzhydrol  yield  a  leuco-base ,  C24H28ON2,  m.  p.  155°,  which  is  oxidised 
to  a  blue  dye.  It  dyes  cotton  mordanted  with  tannin  a  greenish-blue, 
but  this  changes  to  violet  on  the  addition  of  alkalis.  The  correspond¬ 
ing  leuco-base  from  phenetole  melts  at  165°  and  yields  a  dye  which 
gives  a  blue  colour  on  mordanted  cotton.  The  addition  of  alkali 
produces  a  violet  colour.  Guaiacol  and  tetramethyldiaminobenzhydrol 
yield  a  leuco-base  which  forms  pale  rose-coloured  crystals,  m.  p. 
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134 — 135°.  The  corresponding  dye  is  blue.  /3-Naphthol  and  tetra- 
methyldiaminobenzhydrol  yield  a  leuco-base  which  could  not  be  iso¬ 
lated  in  a  crystalline  form.  The  corresponding  dye  is  pure  blue  in 
colour.  The  acetyl  derivative  of  the  leuco-base,  C29H30O2N2,  melts  at 
136°  and  yields  a  green  dye.  J.  J.  S. 


3-Phenyl-l-methyl-5-pyrazolone.  August  Michaelis  ( Annalen , 
1907,  352,  152 — 217). — Although  l-phenyl-3-methy  1-5-pyrazolone  and 
its  derivatives  have  been  studied  extensively,  the  isomeric  3-phenyl- 
l-methyl-5-pyrazolone  had  not  been  investigated  to  any  extent.  The 
two  isomerides, although  different  physically ,  are  very  similar  chemically, 
differing  chiefly  in  their  behaviour  towards  benzaldehyde,  with  which 
substance  l-phenyl-3-methyl-5-pyrazolone  alone  gives  a  crystalline 
benzylidene  derivative.  From  3-phenyl-l-methyl-5-pyrazolone  an  anti- 
pyrine  has  been  prepared  which  the  author  calls  isoantipyrine,  the 
isomeride  previously  known  by  this  name  being  called  3-antipyrine ; 
all  three  isomeric  antipyrines  behave  similarly  physiologically,  the 
3-antipyrine  being  the  most  poisonous. 

[With  Wilhelm  Rassmann.] — By  heating  3-phenyl-5-pyrazolone, 
dissolved  in  benzene,  with  phosphorus  oxychloride  in  sealed  tubes  at 
190 — 200°,  §-chloro-3-phenylpyrazole  is  formed;  it  crystallises  in  white 
needles,  m.  p.  142°,  but  sublimes  below  this  temperature,  and  distils 
undecomposed  at  295°/760  mm.  ;  soluble  both  in  strong  acids  and 
dilute  alkalis ;  the  silver  salt,  C9HGN2ClAg,  and  hydrochloride, 
C9H7N2C1,HC1,  m.  p.  131°,  decomposed  by  water  into  its  components, 
have  been  prepared.  5-Chloro-3-phenylpyrazole  when  heated  with 
phosphorus  pentachloride  in  sealed  tubes  at  120°  is  converted  into 
4  :  b-dichloro-3-phenylpyrazole,  m.  p.  95 — 96°,  whilst  with  bromine  in 
acetic  acid  solution  it  gives  5-chloro-k-bromo-3-phenylpyrazole,  which 


crystallises  in  white  needles,  m.  p.  90°. 
A-JJenzeneazo-5  -chloro-  3  -phenylpyr  azole, 


NH< 


oci:c-N:N*Ph 

N=CPh 


cannot 


be  directly  obtained  from  5-chloro- 3-phenyl pyrazole ;  it  is  prepared  by 
acting  on  4-benzeneazo-3-phenyl-5-pyrazolone  with  phosphorus  oxy¬ 
chloride  and  crystallises  in  red  needles,  m.  p.  192°;  the  chlorine  atom 
cannot  be  replaced  by  hydrogen,  as  is  possible  with  other  benzeneazo- 
chloropyrazoles.  By  acting  on  5 -chloro- 3-phenylpyrazole  with  a  mix¬ 
ture  of  nitric  and  sulphuric  acids,  5-chloro-3-nitrophenylpyrazole  is 
obtained;  it  crystallises  in  yellowish-green  needles,  m.  p.  180°;  that 
the  nitro-group  is  present  in  the  phenyl  radicle  is  shown  by  the  fact 
that  on  brominating  this  compound,  b-chloro-^-brovw-3-nitrophenyl- 
pyrazole ,  yellow  needles,  m.  p.  130°,  is  formed,  the  same  compound 
being  obtained  by  nitrating  5-chloro-4-bromo-3-phenylpyrazole. 

[With  Hugo  Dorn.] — A  better  yield  of  3-phenyl- 1 -me thy  1-5-pyra¬ 
zolone  is  obtained  from  3 -phenyl-5 -pyrazolone  by  using  methyl  sulphate 
instead  of  methyl  iodide  (compare  von  Rothenburg,  Abstr.,  1895,  i, 
686)  ;  that  the  compound  has  the  formula  assigned  to  it  is  supported  by 
the  fact  that  it  is  obtained  by  the  condensation  of  methyl  hydrazine  with 
ethyl  ben zoy lace tate ;  further,  since  its  isonitroso-derivative  is  red,  it 
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is  undoubtedly  a  5 -pyrazolone,  the  nitroso-deri natives  of  3-pyrazolones 
being  green.  The  following  salts  have  been  obtained  in  a  crystalline 
form:  hydrochloride ,  O10H10ON2,HCl,H2O ;  sulphate , 
C10H10ON2,H2SO4,2H2O, 

and  nitrate,  O10H10ON’2,HNO3,H2O.  On  treatment  with  nitrous  acid, 
3-pheny  1-1 -methyl-5 -pyrazolone  is  converted  into  4-isonitroso-3-phenyl- 

N— CPh 

1 -methyl-5 -pyrazolone,  NMe<^  ,  crystallising  in  orange 

leaflets,  m.  p.  162°;  it  dissolves  in  alkalis  and  gives  the  Liebermann’s 
reaction. 


b-Benzeneazo-3-phenyl-\-methyl-5-pyrazolone  is  produced  by  the 
interaction  of  3-phenyl-  1-methy  1-5 -pyrazolone  with  diazobenzene 
chloride;  it  forms  orange  needles,  m.  p.  158°;  when  heated  with  phos¬ 
phorus  oxychloride  in  sealed  tubes  at  120°  it  is  converted  into 
i-benzeneazo-5  -  cldoro-l-methyl-3-phenylpyrazole,  which  forms  yellow 
needles,  m.  p.  94°;  the  chlorine  cannot  be  replaced  by  hydrogen  by 
the  action  of  tin  and  hydrochloric  acid.  When  3-phenyl-l -methyl 
5-pyrazolone  is  heated  with  phosphorus  oxychloride  at  160°  it  is  con¬ 
verted  into  5-chloro-3-phenyl-l-methylpyrazole,  which  is  obtained  also 
by  heating  5-chloro-3-phenylpyrazole  with  methyl  iodide  in  sealed 
tubes  at  100°  ;  it  crystallises  in  white  leaflets,  m.  p.  62°.  When  heated 
with  excess  of  methyl  iodide  for  several  days,  the  methiodide , 


NMe< 


N  Mel :  CPh 
COl=CH  ’ 


forming  colourless  needles,  m.  p.  167°,  is  obtained 


together  with  a  periodide,  CUH12N2C1I,I4,  which  forms  dark  reddish- 
violet  leaflets,  m.  p.  105°;  the  periodide  is  also  formed  by  adding 
iodine  to  the  methyl  iodide  derivative ;  the  hydrochloride , 
C10HflNsCl,HCl,  m.  p.  95°,  and  platinichloride, 

(C10H9N2Cl)2H2PtCl6,2H2O, 

m.  p.  193°,  were  prepared.  An  isomeric  3chloro-5-phenyl-\-methyl- 
pyrazole  is  obtained  either  by  methylating  5-chloro-3-phenylpyrazole 
in  alcoholic  solution  or  by  eliminating  methyl  chloride  from  anti- 
pyrine  chloride  by  the  action  of  phosphorus  oxychloride  ;  it  crystal¬ 
lises  in  white  needles,  m.  p.  76°.  When  heated  with  potassium  hydrogen 
sulphide,  the  methyl  iodide  derivatives  of  either  of  these  isomerides 
give  the  same  thiopyrine,  and  with  alkalis  they  yield  the  same  anti- 
pyrine.  The  formula  given  to  the  compound  has  not  been  definitely 
proved.  When  heated  with  phosphorus  pentachloride  in  sealed  tubes 
at  140°,  or  treated  in  acetic  acid  solution  with  bromine,  5-chloro- 


3-phenyl-l-methylpyrazole  is  converted  respectively  into  4  : 5-dichloro- 
3-phenyl-\-methylpyr azole,  which  forms  transparent  crystals,  m.  p. 
25 -5°,  b.  p.  317°/760  mm.,  ;and  5-chloro-i-bromo-3-phenyl-l-methylpyra- 
zole,  white  needles,  m.  p.  65°.  A  perbromide,  C10H8N2ClBr3,  is  ob¬ 
tained  by  adding  excess  of  bromine^to  a  solution  of  5-chloro-3-phenyl- 
1-methylpyrazole  in  light  petroleum ;  it  is  a  yellow  powder,  m.  p. 
103°,  and  is  converted  by  sodium  hydroxide  into  the  preceding  com¬ 
pound,  m.  p.  65°.  Iodine  in  the  presence  of  iodic  acid  converts 
5-chloro-3-phenyl-l-methylpyrazole  into  5-chloro-i-iodo-3-phenyl- 
l-methylpyr azole,  white  needles,  m.  p.  105°. 
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iso Antipyrine  (2  :  5-oxy-3 -phenyl- 1  :2 -dimethylpyr  azole), 

/C^=CH 
NMe<  >0  |  , 

\NMe=OPh 

may  be  prepared,  either  by  heating  3-phenyl-l-methyl-5-pyrazolone 
(1  mol.)  with  methyl  iodide  (1  mol.)  in  a  sealed  tube  at  100°  or  from 
3-phenyl-5-pyrazolone  by  heating  with  methyl  iodide  ;  it  forms  white 
crystals,  which  soften  at  98°  and  completely  liquefy  at  108°,  and  differs 
from  Knorr’s  antipyrine  in  that  it  is  hygroscopic  and  gives  with 
mercuric  chloride  a  precipitate  which  dissolves  only  with  great 
difficulty  on  heating,  whereas  with  antipyrine  the  precipitate  dissolves 
immediately  on  warming  slightly.  The  following  salts  of 
isoantipyrine  have  been  prepared ;  the  hydrochloride, 

Ie<"C(OH)=CH  ’ 

white  needles,  m.  p.  207°;  hydroiodide,  CnH12ON0,III,H20,  crystalline 
powder,  m.  p.  100 — 1 18°  (decomp.)  ;  hydroferrocyanide, 
(C11H12ON2)2,H4Fe(CN)(5, 

yellowish- white  powder ;  hydroferricyanide,  yellow  needles,  m.  p.  122° 
(decomp.);  picrate,  CnH120N2,C6H307N3,  yellow  needles,  m.  p.  142°. 

When  isoantipyrine  is  treated  with  bromine  in  chloroform,  a 
perbromide,  m.  p.  187°  (decomp.),  is  formed  ;  the  latter  on  treatment  with 
water  gives  rise  to  i-b?-omoisoantipyrine,  crystallising  in  white  leaflets, 
m.  p.  179°;  by  the  action  of  nitrous  acid,  isoantipyrine  is  converted 
into  A-nitroso-isoantipyrine,  which  crystallises  in  emerald-green  leaflets, 
m.  p.  215°  (decomp.) ;  it  is  decomposed  by  warm  sodium  hydroxide; 
its  hydrochloride,  CUHU02N3,HC1,  crystallises  in  orange  needles,  m.  p. 
162°;  by  treating  fsoantipyrine  in  strong  hydrochloric  acid  with  an 
excess  of  sodium  nitrite  it  is  converted  into  i-nitroisoantipyrine, 
crystallising  in  yellow  pi-isms,  m.  p.  143°  (decomp.). 

4  : 4' -Benzylidenedi-isoantipyrine,  CHPh(C3N2PhMe20)2,  is  produced 
by  the  condensation  of  zsoantipyrine  (2  mols.)  with  benzaldehyde 
(1  mol.)  in  the  presence  of  a  little  strong  hydrochloric  acid ;  it 
crystallises  in  white  leaflets  containing  2H20 ;  m.  p,  70°  when  hydrated 
or  213°  when  anhydrous,  it  gives  no  coloration  with  ferric 
chloride. 

b-Chloro-d-phenyl-l-methylpyrazole  (“  iso  Antipyrine  chloride  ”), 

™  AJC1=CH 
e<SN  Med*  CPh’ 


obtained  by  the  action  of  phosphorus  oxychloride  on  zsoantipyrine,  is  a 
white,  hygroscopic  powder  containing,  when  precipitated  from  alcoholic 
solution  by  ether,  2H20,  m.  p.  70°,  or  when  anhydrous,  m.  p.  130°;  it 
gives  a  faint  red  coloration  with  ferric  chloride,  and  when  heated  decom¬ 
poses  into  3-chloro-5 -phenyl- 1-methylpyrazole  and  methyl  chloride  ; 
when  treated  with  picric  acid  in  alcoholic  solution,  the  2-chlorine  atom 
is  replaced,  the  compound  formed,  C11H12N2C1'0,06H2(N02)3,  crystallises 
in  yellow  leaflets,  m.  p.  155° ;  the  same  chlorine  atom  of  fsoantipyrine 
chloride  may  be  replaced  by  iodine  by  treatment  with  potassium  iodide  ; 
the  platinichloride,  (C,0H9N2CH3Cl)2PtCl6,2H2O,  m.  p.  214°;  and 
mercurichloride,  C11H12N2012,HgCl2,  m.  p.  136°,  are  crystalline. 
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C=CH 

iso Thiopyrine,  NMe<^  >S  |  ,  is  obtained  by  treating  “  isoanti- 

XNMelCPh 

pyrine  chloride  ”  with  potassium  hydrogen  sulphide  ;  it  crystallises  in 
long  needles,  m.  p.  178°,  and  is  coloured  yellow  by  sulphurous  acid; 
on  one  occasion  an  isomeride,  m.  p.  162°,  of  similar  properties  was 
obtained,  but  could  not  again  be  prepared.  The  hydrochloride, 

CnH12N2S,ECl, 

crystallises  in  needles,  m.  p.  155 — 162°;  the  platinichloride, 

(CuH12N2S)2,H2PtCl6,2H20,  ‘ . ' 

is  a  red  powder,  m.  p.  231° ;  mercurichloride,  C11H12N2S,HgCl2,  a 
white,  crystalline  powder,  m.  p.  224°  ;  hydroiodide,  CnH12N2S,HI,  forms 
monoclinic  crystals,  m.  p.  131°;  the  methiodide,  CnH12N2S,MeI,H20, 
crystallises  in  needles,  m.  p.  102 '5°. 

,NMex 


iso Thiopyrine  trioxide,  C*S02*ONMe}  prepared  by  heating  “  isoanti- 
CH- 


1 1 ' 
■CPh 


pyrine  chloride  ”  with  a  solution  of  sodium  sulphite,  forms  fan-shaped 
crystals,  m,  p.  291°. 

if/ -iso Thiopyrine  ( b-methylthiol-Z-phenyl-\-methylpyrazole )  is  obtained 
by  distilling  the  methyl  iodide  derivative  of  isothiopyrine  ;  it  is  a 
colourless  liquid,  b.  p.  184°/10  mm.,  and  combines  with  methyl  iodide 
at  100°,  forming  the  compound  from  which  it  is  prepared;  its 
hydrochloride ,  CUH12N2S,HC1,H20,  forms  white  needles,  m.  p.  106°, 
or  when  anhydrous,  m.  p.  158°  ;  platinichloride, 
(C11H12N2S)t,H2PtCl6,H20, 

yellow  needles,  m.  p.  2u4°;  hydroiodide,  CuH12N2S,HI,H20,  m.  p. 
174°.  When  ^-isothiopyrine  is  acted  on  by  nitrous  acid,  4 -nitroso-if/- 
xsothiopyrine  is  formed  ;  it  crystallises  in  green  needles,  m.  p.  137°. 
The  isomeric  i^-thiopyrine  gives  under  the  same  conditions  4 -nitroso-ij/- 
- CMe 

thiopyrine ,  NPh\  ^  which  forms  dark  green  leaflets, 

m.  p.  96°. 

[With  Thomas  von  dee  Hagen.] — iso Selenopyrine, 

C=CH 
NMe<  >Se  |  , 

\NMe:CPh 

is  formed  by  the  interaction  of  “  isoantipyrine  chloride  ”  with  potassium 
hydrogen  selenide  ;  it  crystallises  in  white  needles,  m.  p.  198°,  and  gives 
no  coloration  with  ferric  chloride,  but  with  sulphurous  acid  a  temporary 
yellow  coloration  is  produced ;  it  does  not  readily  form  salts  with  acids, 
crystallising  unchanged  from  hydrochloric  acid ;  the  platinichloride  is 
a  brown  powder  which  commences  to  decompose  at  150°  and  does  not 
melt  at  300° ;  the  mercurichloride  is  a  white  powder,  m.  p.  200° 

. .  ,  .  , .  ____  ..NMel— CPh  ...  .  , 

(decomp.)  ;  the  methiodide ,  Me<^^g  Me)‘CH  ’  crysta^ises  W1th 

8H20,  m.  p.  152°;  the  corresponding  ethiodide,  CnH12N2Se,EtI,  forms 
anhydrous  crystals,  m.  p.  118°. 

Dicfdoroisoselenopyrine,  CnH12N2Cl2Se,  is  formed  by  passing  chlorine 
VOL.  XC11.  i.  6 
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into  a  chloroform  solution  of  isoselenopyrine ;  it  is  a  light  yellow 
powder,  m.  p.  163°  (decomp.).  By  the  action  of  bromine,  iso selenopyrine 
tetrabromide,  CnH12N2Br4Se,  is  obtained  in  golden-brown  needles,  m.  p. 
108°;  when  repeatedly  evaporated  with  water  it  is  converted  into 
iso selenopyrine  dibromide ,  CnHI2N2BrSe2,  which  forms  golden-yellow 
needles,  m.  p.  215°,  and  on  treatment  with  sodium  carbonate  is  con¬ 
verted  into  isoselenopyrine. 

Selenopyrine  (1 5 -methyl  selenol-3-phenyl-\  -methylpyrazole)  is 
formed  by  the  combination  of  methyl  iodide  with  isoselenopyrine  in 
ether  ;  it  is  a  light  yellow  liquid,  b.  p.  196 — 1 9 7°/ 1 5  mm.  ;  it  combines 
with  chlorine  to  form  a  dichloride,  a  yellowish-green  powder,  m.  p. 
161°;  the  dibromide,  m.  p.  177°,  when  heated  with  a  solution  of 
sodium  carbonate  is  converted  into  4:-bromoiso-if/-selenopyrine,  m.  p. 
129°;  the  hydrochloride  of  iso-i/z-selenopyrine,  C11H12]Sr2Se,HCl,  forms 
white  needles,  m.  p.  106°  ;  the  platinichloride,  (CnH12N2Se)2,H2PtCl0,  is 
a  reddish-brown  powder,  and  does  not  melt  at  300°.  On  treatment 
with  nitrous  acid,  iso- (//-selenopyrine  gives  i-nitroso\so-ij/-thiopyrine, 
which  crystallises  in  green  needles,  m.  p.  136°. 

[With  Hans  Wrede.] — By  the  reduction  of  4-fsonitroso-3-phenyl-l- 
methyl-5-pyrazolone  with  zinc  dust  in  acetic  acid  solution,  4i-amino-3- 
phenyl-l-methyl -5 -pyrazolone  is  produced  ;  it  cannot  be  obtained  in  the 
free  state  since  it  at  once  oxidises  to  isorubazonic  acid  ;  its  hydrochloride 
forms  white  needles,  m.  p.  175°  (decomp.).  The  base  condenses  readily 

N — CPh 

with  aldehydes;  the  benzylidene  derivative,  NMe<(  i  > 

OO  *Oxi'JN  .OxlJ:  n 


crystallises  in  yellow  needles,  m.  p.  227°;  the  o -hydroxybenzylidene  deriv¬ 
ative,  O10H9ON2’N!CH,C6H4’OH,  crystallises  in  faintly  yellow  prisms, 
decomposing  at  230° ;  the  \i-methoxybenzylidene  derivative  crystallises 
in  yellow  needles,  m.  p.  220°  (decomp.),  and  the  p -nitrobenzylidene 
derivative  commences  to  decompose  at  250°;  fur/urylidene  and 
cinnamylidene  derivatives  melt  at  180°  and  15 2°  respectively. 


iso Rubazonic  acid, 


NMe< 


c(oh):on:c — co 

N==CPh  CPhlH 


^>NMe,  is  obtained 


by  the  oxidation  of  4-amino-3-phenyl-l-methyl-5-pyrazolone  with 
ferric  chloride;  it  crystallises  in  dark  red  needles,  m.  p.  188°;  it 
forms  violet-coloured  salts  with  alkalis;  treatment  with  phenyl- 
hydrazine  gives  benzeneazo-3-phenyl-l-methyl-5-pyrazolone. 

4:-Aminoisoantipyrine,  C^H-^ONg,  is  obtained  by  the  reduction  of 
4-nitrosoisoantipyrine  with  zinc  dust  and  acetic  acid  or  stannous 
chloride  and  hydrochloric  acid  ;  it  forms  large,  white,  stable  crystals, 
m.  p.  109°;  the  hydrochloride,  CnH13ON3,HCl,  crystallises  in  white 
needles,  m.  p.  210°;  the  stannochlorule,  (C11H13ON3)2,SnCl2,  forms 
thick,  white  crystals  which  are  decomposed  by  hydrochloric  acid  when 
concentrated  with  the  precipitation  of  4-aminofsoantipyrine  hydro¬ 
chloride  ;  the  sulphate,  C11H130N3,H2S04,  m.  p.  205°,  and  picrate, 
C11H130N3,C(iH2(N02)3-0H, 

yellow  prisms  decomposing  at  165°  were  also  prepared.  Aminoisoanti- 
pyrine  mucobromate,  CnH130N3,C4H203Br2)  is  a  yellow  powder,  in.  p. 
115°,  obtained  by  mixing  together  solutions  of  its  components. 

The  following  condensation  products  of  4-aminoisoantipyrine  with 
various  aldehydes  and  ketones  were  prepared. 
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.NMeXPh 

Benzylideneaminoisoantipyrine,  NMe(  >0  |  ,  crystallises 

\o=c]sr:cH-Ph 

in  yellow  prisms,  m.  p.  151°  ;  o-hydroxybenzylideneaminoi&oantipyrine, 
yellow  needles,  m.  p.  173°;  \>-methoxybenzylideneaminois,oantipyrine, 
yellow  needles,  m.  p.  177°;  p -nitrobenzylidene  derivative,  m.  p.  155°; 
cinnamylidene  derivative,  colourless  prisms,  m.  p.  151°;  ethyl  aceto- 
acetate  derivative,  colourless  crystals,  m.  p.  141°,  and  acetophenone 
derivative,  colourless  prisms,  m.  p.  167°. 

jf’brm2/^amtnoisoan^/J>yH«e,CnH11ON2,NH,COH,  crystallises  in  colour¬ 
less,  rhombic  plates,  m.  p.  209°  ;  acetylaminoisoantipyrine  forms  colour¬ 
less  prisms,  m.  p.  233°  ;  benzoylaminoisoantipyrine  crystallises  in  colour¬ 
less  crystals,  m.  p.  234°;  a  dibenzoyl  derivative  could  not  be  prepared. 
Benzenesulphonylaminoisoantipyrine,  C11H110N2,NH*S02Ph,  crystal¬ 
lises  in  needles,  m.  p.  245°. 

s-Di-isoantipyrylthiocarbamide,  CS(NH>C3N2Me2PhO)2,  obtained  by 
heating  aminoisoantipyrine  in  alcoholic  solution  with  carbon  disul¬ 
phide,  crystallises  in  white  prisms,  m.  p.  225°.  By  heating  4-amino- 
isoantipyrine  with  phenylthiocarbimide  in  alcoholic  solution,  phenyl- 
isoantipyrylthiocarbamide,  NHPh,CS,NH,C11HltON2,  is  obtained,  cry¬ 
stallising  in  white  needles,  m.  p.  210°.  iso Antipyrylurethane, 
/NMeX’Ph 
NMe(  >0  j 

\C==C-NH-C02Et 

forms  colourless  crystals,  m.  p.  190°.  Although  the  diazo-derivatives 
of  pyrazoles  and  pyrazolones  are  stable,  no  diazo-derivative  of  amino- 
zsoantipyrine  could  be  isolated  ;  however,  a  freshly-diazotised  solution 
of  aminoisoantipyrine  gives  with  /3-naphthol  the  dye, 

.NMeXPh 
NMe(  >0  | 

\c— =c-n:n-c10h6-oh 

a  red,  crystalline  substance  dissolving  in  concentrated  sulphuric  acid 
with  a  violet  colour. 


✓NMelCPh 

Dimethylaminoisoantipyrine  (iso pyramidone),  NMe^  ^>0  |  ,  is 

'\C=-C-NMe, 

prepared  by  acting  on  aminoantipyrine  with  either  methyl  iodide  or 
methyl  sulphate  ;  it  forms  monoclinic  crystals,  m.  p.  118°;  the  pier  ate, 
CjgHjyONg.CgH^NO^g'OH,  crystallises  in  yellow  leaflets,  m.  p.  166°; 
the  methiodide  forms  colourless  needles,  m.  p.  197°.  Diethylaminoiso- 
antipyrine,  obtained  by  acting  on  aminoisoantipyrine  with  ethyl 
sulphate,  is  a  colourless  oil.  By  heating  aminozsoantipyrine  with 
ethylene  bromide  at  140°,  both  di-isoantipyrinediethylenediamine, 
C4H8N2(CnHnON2)2,  white  crystals,  m.  p.  300°,  and  di-isoantipyrine- 
ethylenediamine,  C2H4N2(C11H11ON2)2,  white  needles,  m.  p.  132°,  are 
obtained ;  the  picrate  of  the  latter  crystallises  in  yellow  needles,  m.  p. 

148°. 


iso Antipyrine-red  (iso rubazonic  acid  methochloride) , 

.co — c:n-c— =c(OHb 

^NMeCKCPh  CPhiNMeCK*  6’ 
is  formed  by  the  oxidation  of  aminoisoantipyrine  in  aqueous  solution 


s  2 
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with  ferric  chloride  and  the  subsequent  addition  of  concentrated 
hydrochloric  acid  ;  it  crystallises  in  red  needles,  m.  p.  207°,  and  dis¬ 
solves  readily  in  water,  forming  red  solutions  ;  the  colour  of  the  solu¬ 
tion  is  destroyed  by  reducing  agents  and  alkalis  ;  strong  alkalis  pre¬ 
cipitate  from  concentrated  solutions  of  the  substance  a  yellow  crystal¬ 
line  powder,  m.  p.  159°,  which  seems  to  be  di-isoantipyrylamine , 
NH(C11HllON2)2 ;  the  hydrochloride  of  this  base  is  therefore  the 
leuco-base  of  i«oantipyrine-red,  into  which  substance  it  is  converted  by 
oxidising  agents. 

Antipyrine-red  (rubazonic  acid  methochloride), 

^  X)(OH):C-N=C - CCL 

p  ^NMeCliCMe  CMeiNClMe^ 

m.  p.  215°,  is  obtained  in  similar  manner  from  aminoantipyrine  ;  it 
closely  resembles  isoantipyrine-red  ;  its  violet  solution  in  water  gives 
with  strong  sodium  hydroxide,  diantipyrylamine,  NH(C11H11ON2)2,  m.  p. 
104°.  That  the  isoantipyrine-  and  antipyrine-reds  have  the  formulae 
assigned  to  them  is  very  probable,  since  antipyrine-red  may  also  be 
prepared  by  methylating  rubazonic  acid  with  methyl  sulphate. 

W.  H.  G. 


1 -Phenyl -5-methylpyrazole.  Richard  Stoermer  (Ber.,  1907,40, 
484 — 488). — The  author  has  shown  previously  (Abstr.,  1904,  i,  181) 
that  pyrazolones  are  reduced  to  pyrazoles  by  means  of  phosphorus 
tribromide.  This  method  is  now  considered  to  be  the  most  convenient 
one  for  the  preparation  of  pyrazoles  ;  for  example,  l-phenyl-3-methyl- 
pyrazole  may  be  obtained  in  theoretical  yield  from  1 -phenyl-3 -methyl- 
pyrazolone. 

l-Phenyl-5-methylpyrazole,  Cl0H10N2,  obtained  by  the  reduction 
of  l-phenyl-5-methyl-3-pyrazolone  with  phosphorus  tribromide,  has 
b.  p.  263,5°/762  mm.,  and  is  an  oil  with  an  odour  recalling  that  of 
quinoline.  When  oxidised  by  permanganate,  it  forms  1-phenylpyr- 
azole-5-carboxylic  acid,  m.  p.  183°. 

l-Phenyl-5-methylpyrazole  platini chloride  has  m.  p.  198 — 199°;  the 
aurichloride  has  m.  p.  124 — 125°;  the  picrate  has  m.  p.  97 — 98°;  the 
methiodide  has  m.  p.  256 — 257°  ;  the  ethiodide  has  m.  p.  208°. 

The  properties  of  l-pkenyl-5-methylpyrazole  and  its  salts  are  con¬ 
trasted  with  the  results  quoted  by  previous  investigators. 

A.  McK. 

Acetylacetonebenzyl-o-carboxylic  Acid  and  its  Condensa¬ 
tion  Products.  Carl  Bclow  and  Max  Deseniss  (Ber.,  1907,  40, 
187 — 192.  Compare  Biilow,  Abstr.,  1887,  144;  Biilow  and  Koch, 
Abstr.,  1904,  i,  321). — Acetylcicetone-y-benzyl-o-carboxylic  acid, 
CH(C0Me)2-CH2-C(;HyC02H, 

formed  with  development  of  heat  by  reduction  of  phthalylacetylacetone 
with  zinc  dust  and  acetic  acid,  crystallises  in  needles,  sinters  at  80°, 
m.  p.  97°,  is  hydrolysed  by  boiling  20%  potassium  hydroxide,  yielding 
benzylacetone-o-carboxylic  acid,  and  when  treated  with  ammonia  in 
cooled  absolute  alcoholic  solution  forms  ammonium  acetylacetonebenzyl- 
o-carboxylate  m.  p.  140 — 150°,  which  loses  ammonia  when  boiled  with 
water. 
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The  action  of  hydroxylamine  hydrochloride  and  sodium  acetate  on 
acetylacetone-y-benayl-o-carboxylic  acid  in  aqueous  acetic  acid  solution 
leads  to  the  formation  of  k-o-carboxybenzyl-3  : 5-dimethyliso-oxazole, 

6  CM  which  separates  in  white  crystals,  m.  p. 

117—118°. 

4:-o-Carboxybenzyl-3  : 5-dimethylpyrazole, 

A=cmI>c'ch-'CsH*'0°!H’H^0' 

prepared  by  boiling  acetylaeetonebenzyl-o-carboxylic  acid  with  semi- 
carbazide  acetate  in  alcoholic  or  with  hydrazine  in  glacial  acetic 
acid  solution,  crystallises  in  needles,  loses  H20  at  100 — 110°;  m.  p. 
180°. 

\-Phenyl-i-o-carboxybenzyl-3  :  5-dimethylpyrazole , 

^  =  CMe>C'0H2'C«H‘'C02H' 

formed  from  phenylhydrazine  and  acetylacetonebenzyl-o  carboxylic 
acid,  separates  from  alcohol  in  transparent  crystals,  m.  p.  217 — 218°. 

G.  Y. 


Preparation  of  5  : 5- Dialky lbarbituric  Acids.  Emanuel 
Merck  (D.  R.-P.  174178). — When  heated  with  concentrated  acids 
(sulphuric,  hydrochloric,  benzenesulphonic,  and  naphthalenetrisulphonic 
acids)  the  dialkylmalonuramides  yield  5  : 5-dialkylbarbituric  acids.  In 
this  way  diethylmalonuramide  when  heated  with  excess  of  concen¬ 
trated  sulphuric  acid  at  100 — 110°  gives  rise  to  5  :  5-diethylbarbituric 
acid.  G.  T.  M. 


Preparation  of  2-Imino-4  :  0-dioxy-mono-  and  di-5-alkyl- 
pyrimidines.  Chemische  Fabrik  auf  Aktien  (vorm.  E.  Schering) 
(D.  R.-P.  174940). — Although  barbituric  acid  is  not  readily  alkylated 
in  alkaline  or  dilute  alcoholic  solutions,  yet  2-imino-4  :  6-dioxypyrim- 
idine  (malonylguanidine)  furnishes  a  good  yield  of  alkyl  derivatives. 
The  interaction  of  1  mol.  of  ethyl  iodide  in  presence  of  potassium 
hydroxide  gives  rise  to  2-imino-4  : 6-dioxy-5-ethylpyrimidine,  whilst 
2-imino-4  : 6-dioxy-5  :  5-diethylpyrimidine  is  formed  when  2  mols.  of 
alkyl  iodide  are  employed.  The  yield  of  the  latter  product  is,  however, 
improved  by  alkylating  in  two  stages.  G.  T.  M. 

Indoleaminopropionic  Acid  and  its  Halogen  Derivatives. 
The  Tryptophan  Reaction.  Carl  Neuberg  and  Nikolaus  Pop- 
owsky  ( Biochem .  Zeitsch.,  1907,  2,  357 — 382.  Compare  Hopkins  and 
Cole,  Abstr.,  1901,  i,  310). — Pure  tryptophan  (indoleaminopropionic 
acid)  may  be  obtained  somewhat  more  readily  from  fibrin  than  from 
casein  by  Hopkins  and  Cole’s  method.  From  600  grams  of  dried 
material  8  grams  of  tryptophan  were  obtained.  It  is  a  convenience 
to  combine  the  preparation  of  tyrosine  with  that  of  tryptophan. 

The  reddish-violet  coloration  obtained  by  the  addition  of  chlorine  or 
bromine  water  to  tryptophan  attains  a  maximum  when  the  amount  of 
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halogen  is  equivalent  to  4  atoms  per  gram-mol.  of  tryptophan.  When 
concentrated  solutions  are  used,  red,  amorphous  precipitates  of  mono¬ 
halogen  derivatives,  CnHn02N2Br  and  CnHn02lT2Cl,  are  obtained. 
The  compounds  dissolve  in  amyl  alcohol  or  ether,  yielding  reddish- 
violet  solutions,  and  both  decompose  at  about  280°.  Excess  of  halogen 
converts  the  red  compounds  into  yellow  perhaloids,  CI1H1102N2Br3  and 
CnHn02N2Cl3,  which  contain  two  of  the  three  halogen  atoms  only 
loosely  combined. 

The  contradictory  results  obtained  by  previous  authorities  are  due 
to  their  having  worked  with  mixtures  of  the  yellow  and  red  com¬ 
pounds.  No  trace  of  sulphur  is  contained  in  the  pure  coloured 
substances.  The  nitrogen  in  tryptophan  and  its  derivatives  may  be 
estimated  by  Kjeldahl’s  process.  J.  J.  S. 

Preparation  of  Quinazoline  from  o-Nitrobenzaldehyde,  J. 
D.  Riedel  (D.  R.-P.  174941.  Compare  Abstr.,  1904,  i,  1060;  1905,  i, 
944). — The  following  operations  afford  a  ready  means  of  preparing 
quinazoline,  a  substance  hitherto  obtained  only  with  some  difficulty. 

o-Nitrobenzylidenediformamide,  N0.2*CfiH4*CH(NH,CH0)2,  produced 
by  passing  hydrogen  chloride  into  a  mixture  of  o-nitrpbenzaldehyde 
(1  part)  and  formamide  (2  parts)  at  40 — 50°,  is  soluble  in  hot  water 
and  alcohol,  but  insoluble  in  ether ;  stellar  aggregates  of  prisms, 
m.  p,  177 — 178°.  Quinazoline  is  obtained  from  this  diformamide  by 
reducing  it  with  zinc  dust  and  dilute  acetic  acid.  G.  T.  M. 

Di-p-dimethylaminoindigotin.  Martin  Freund  and  Adolf 
Wirsing  (Ber.,  1907,  40,  204 — 206). — p -Dimethylaminophenylglycino- 
nitrile,  NMe2,C6H4,NH*CH2*CN,  prepared  by  the  action  of  hydrogen 
cyanide  and  formaldehyde  on  dimethyl-/>-phenylenediamine  in  alcoholic 
solution  at  100°  under  pressure,  crystallises  in  colourless  needles, 
m.  p.  80 — 81°,  and  is  hydrolysed  by  boiling  aqueous  potassium 
hydroxide  forming  p -dimethylaminophenylglycine, 
NMe2-C6H4-NH-CH2-C02H, 

m.  p.  182 — 183°;  the  potassium  salt,  C10Hl3O2N2K,  crystallises  in 
glistening  scales,  commences  to  decompose  at  280°,  and  is  melted  at 
308°.  When  added  to  fused  sodamide,  the  potassium  salt  forms 
di-p-dimethylaminoindigotin, 

NMe2-C6Hs<°^>C:C<^°>C6H3-NMe2, 

which  separates  from  water  as  a  green,  flocculent  substance,  does  not 
melt  or  sublime  when  heated,  forms  bluish-green  solutions  in  organic 
solvents,  or  blue  solutions  in  dilute  hydrochloric  or  concentrated 
sulphuric  acid,  dyes  wool  green  in  acetic  acid  solution  or  in  presence 
of  sodium  hydrogen  sulphite,  and  forms  sparingly  double  salts  with 
zinc,  mercuric,  and  platinic  chlorides.  G.  Y. 

Preparation  of  5-Hydroxynaphthaminobenzaldehydine- 
7-sulphonic  Acid.  Leopold  Cassella  &  Co.  (D.R.-P.  175023. 
Compare  Abstr.,  1906,  i,  989). — Hydroxynaphthaminobenzaldehydine- 
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so3h 

sulphonic  acids  having  the  general  formula 

OH 

where  R  and  R/  are  dissimilar  radicles,  may  be  prepared  by  con¬ 
densing  1  :  2-diamino-5-hydroxynaphthalene-7-sulphonic  acid  with  the 
bisulphite  compound  of  an  aldehyde,  whereby  an  intermediate  product 
is  obtained  which  can  then  be  further  condensed  with  a  molecule  of  a 
second  aldehyde. 

The  bisulphite  compound  of  m-aminobenzaldehyde  was  condensed 
with  the  sulphonic  acid  and  the  intermediate  product  condensed 
with  the  bisulphite  compound  of  benzaldehyde.  The  final  product  is 
a  yellow,  amorphous  substance,  sparingly  soluble  in  alcohol  or  water, 
and  having  both  acidic  and  weak  basic  properties.  It  combines  with 
diazo-compounds  and  is  readily  diazotised,  giving  an  insoluble  diazo¬ 
derivative  which  is  reddened  by  alkalis.  G.  T.  M. 


CO  Cl 


Indanthrene  and  Plavanthrene.  III.  The  Halogen  Deriv¬ 
atives  of  Indanthrene.  Roland  Scholl,  Hans  Berblinger,  and 

Johannes  Mansfield  (Ber.,  1907,  40, 
320 — 325.  Compare  Abstr.,  1904,  i, 
1 10). — i-Chloroanthraquinonazine,  pre¬ 
pared  by  the  oxidation  of  4-chloro- 
indanthrene  with  nitric  acid,  D  1-285, 
on  the  water-bath,  has  a  greenish-yel¬ 
low  colour  somewhat  darker  than  anthra- 


CO 

C  TT  <"C0' 


quinonazine. 

4  :  4 ' -Dichloroindanthrene, 
>0,HCI<^>0,H01<®®>0,H4> 


is  obtained  as  a  blue  powder  when  the  monochloro-derivative  is 
heated  for  three  hours  at  180°  with  hydrochloric  acid. 

4 -Bromoindanthrene,  C28Hlg04N2Br,  prepared  by  heating  anthra- 
quinonazine  with  hydrobromic  acid,  D  1'47,  for  two  hours  at  150°  in 
in  a  closed  tube,  crystallises  from  quinoline  in  slender  blue  needles 
with  a  copper-red  reflex.  It  is  oxidised  to  k-bromoanthraquinonazine, 
C28Hn04N2Br,  by  nitric  acid,  D  1-285.  It  is  greenish-yellow  and 
dissolves  more  easily  in  concentrated  sulphuric  acid  than  the  parent 
azine.  4-4' -Bibromoindanthrene,  C28H1204N2Br2,  prepared  similarly  to 
the  dichloro-derivative,  is  blue  and  has  not  been  obtained  quite 
pure.  4  :  4:-Dibromoanthraquinonazme  3  :  i-dAbrornide,  C28H10O4N2Br4, 
is  prepared  by  heating  indanthrene  with  bromine  in  a  sealed  tube  at 
100°  for  six  hours.  The  dark  green  base  is  converted  into  3:4:  4 '-tri- 
bromoindanthrene,  C28Hu04N2Br3,  by  boiling  quinoline,  and  crystallises 
in  slender  blue  needles.  W.  R. 


Indanthrene  and  Plavanthrene.  IV.  Action  of  Nitric  Acid 
on  Indanthrene.  Roland  Scholl  and  Johannes  Mansfield  (Ber,, 
1907,  40,  326 — 329). —  Boiling  dilute  nitric  acid,  D  1*24,  oxidises 
indanthrene  to  anthraquinonazine,  but  when  boiling  acid  is  employed,  a 
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nitrodinitrosotrihydroxy-  ror  tetranitrotetrahydroxyanthraquinonazine 
is  obtained  according  to  the  conditions. 

Nitrodinitrosotrihydroxyanthraquinonazine ,  C28Hg011N5,  obtained  by 
boiling  1  part  of  indanthrene  with  12  to  15  parts  of  nitric  acid, 
D  1*4,  for  twelve  hours,  is  a  yellow,  crystalline  powder  when  crys¬ 
tallised  from  concentrated  nitric  acid  or  nitrobenzene ;  it  dissolves  in 
sulphuric  acid  with  a  yellowish-red  colour.  The  sodium  salt  is  black. 
The  compound  is  of  the  nature  of  a  nitro-  or  nitroso-phenol,  as  it 
dissolves  in  aqueous  sodium  carbonate  ;  no  nitro-  or  nitroso-group  is 
attached  to  an  azine  nitrogen  atom,  as  boiling  phenol  is  without  action. 

The  constitution  provisionally  assigned 
is  as  here  given.  On  reduction  with 
excess  of  dilute  sodium  hydrogen 
sulphide  at  70 — 80°,  triciminotri- 
hydroxyindanthrene,  C28H1^07N5,  is  ob¬ 
tained,  and  crystallises  from  nitro¬ 
benzene  in  violet-black  needles  ;  the 
hydrochloride  is  yellow,  and  the  base  is 
sparingly  soluble  in  hot  dilute  sodium 
hydroxide. 

Tetranitrotetrahydroxyanthraquinon- 
azine,  C28H8016Nfi,  is  obtained  by  boiling  indanthrene  in  a  mixture  of 
fuming  nitric  acid,  D  1*5,  and  sulphuric  acid,  and  yields,  on  reduction 
with  sodium  hydrogen  sulphide,  telra-aminotetrahydroxyindanthrene, 
^28^-18^8^6* 

Nitrodinitrosotrihydroxyanthraquinonazine  dyes  cotton  sub¬ 
stantively  a  wine  red,  but  the  two  amino-compounds  are  of  no 
technical  value  as  dyes  for  vegetable  fibres.  W.  R. 


OH  CO  NO 


NO  CO 


Indanthrene  and  Flavantbrene.  V.  Reduction  Products 
of  Indanthrene.  Roland  Scholl,  Wilhelm  Steinkopf,  and  A. 
Kabacznik  ( Ber .,  1907,  40,  390 — 394.  Compare  Abstr.,  1904,  i,  109, 
110,  and  preceding  abstracts). — The  blue  substance  formed  by  reduc¬ 
tion  of  indanthrene  by  means  of  sodium  hydrogen  sulphite  in  aqueous 
sodium  hydroxide  solution,  and  termed  commercially  “  indanthrene 
S,”  is  the  disodium  derivative  of  W-dihydro-l  :  2  :  T  :  2'-anthraquinone- 
anthrahydroquinonazine  (dihydroindanthrene), 

C  H  <^^>>0  H  ^NISc  H  ^V^°Na)^C  H 

C6H4<C0>C6  2<NH>C6  2<(^ONa)>C6H4* 

When  treated  with  benzoyl  chloride  and  sodium  hydroxide  it  yields  a 

dibenzoyl  derivative,  C6H4<^>C6H2<|^>C6H2<^^J>C6H4, 

which  is  obtained  as  an  insoluble,  blue,  crystalline  powder. 

The  yellowish-brown  substance  formed  by  reduction  of  indanthrene 
by  means  of  sodium  hydrogen  sulphite  and  zinc  dust  is  the  tetra- 
sodium  derivative  of  tetrahydroindanthrene  ;  it  cannot  be  isolated  in 
consequence  of  the  ease  with  which  it  is  oxidised,  yielding  finally 
indanthrene.  The  tetrabenzoyl  derivative, 

C  H  /(f(°Bz)\n  H  ^NH^C  H  /9(°Bzkc  H 
C6ti4<^(OBz)>C6H2<NH^G6H2<"C(OBz)->C6H4’ 
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formed  by  the  action  of  benzoyl  chloride  and  sodium  hydroxide  on  the 
reduction  product,  is  obtained  as  a  brownish-yellow,  microcrystalline 
powder,  m.  p.  above  300°,  which  .  dissolves  in  chloroform,  benzene, 
li-cumene,  or  ethyl  benzoate,  forming  a  solution  with  green  fluorescence. 

G.  Y. 

Indanthrene  and  Flavanthrene.  VI.  Action  of  Quinoline 
and  Acyl  Chlorides  on  Indanthrene.  Roland  Scholl  and  Hans 
Berblinger  (Ber.,  1907,  40,  395 — 400.  Compare  preceding  abstracts). 
— The  action  of  benzoyl  chloride  on  indanthrene  in  boiling  quinoline 
solution  leads  to  the  formation  of  the  tetrabenzoyl  derivative  of  tetra- 
hydroindanthrene,  which,  when  heated,  yields  a  sublimate  of  benzoic 
acid  and  dissolves  in  alcoholic  potassium  hydroxide,  forming  a  blue 
solution  depositing  indanthrene  on  dilution  and  exposure  to  air.  It  is 
oxidised  by  concentrated  nitric  acid,  yielding  the  nitrate  o(  tetrabenzoyl- 
anthrahydroquinonazine,  which  forms  an  indigo-blue  solution  and  is 
hydrolysed  on  heating  with  the  acid,  forming  a  soluble,  brown  anthra- 
quinonazine.  When  boiled  with  quinoline,  the  tetrabenzoyltetrahydro- 
indanthrene  is  converted  slowly  into  anthranonazine. 

Tetrci-acetyl-N-dihydroanthrahydroquinonazine  is  formed  slowly  by 
boiling  indanthrene  with  acetyl  chloride  and  quinoline  in  glacial  acetic 
acid  solution ;  it  crystallises  in  microscopic,  brownish-yellow  needles, 
dissolves  in  organic  solvents,  forming  reddish-yellow  solutions  with 
green  fluorescence,  and  is  converted  into  dihydroindanthrene  by  the 
action  of  alcoholic  potassium  hydroxide.  On  prolonged  boiling  with 
quinoline,  it  yields  anthranonazine,  which  is  formed  more  rapidly  by 
the  action  of  acetyl  chloride  on  indanthrene  in  boiling  quinoline  solu¬ 
tion  in  the  absence  of  acetic  acid. 

The  formation  of  O-acyl  derivatives  of  a  reduced  indanthrene  instead 
of  substitution  of  the  imine  hydrogen  atoms  must  result  from  increased 
stability  of  these  when  in  proximity  to  carbonyl  groups  (compare 
Abstr.,  1904,  i,  109),  as  is  the  case  with  the  hydroxyl-hydrogen  of  the 
aldol  of  diacetyl  (von  Pechmann,  Abstr.,  1895,  i,  647).  The  reducing 
action  of  acid  anhydrides  or  acyl  chlorides  on  quinones  and  similar 
substances  has  been  observed  in  other  cases ;  thus,  methylene-blue  is 
converted  into  the  acetyl  derivative  of  the  leuco-compound  when 
heated  with  acetic  anhydride  and  sodium  acetate,  a  reaction  which 
takes  place  also  with  thiazine  and  oxazine  dyes  (compare  Japp  and 
Graham,  Trans.,  1881,  39,  174).  G.  Y. 

Action  of  Hydrogen  Sulphide  on  Rosaniline  and  Phenylated 
Rosanilines.  Rudolf  Lambrecht  (Ber.,  1907,  40,  247 — 255. 

Compare  Abstr.,  1905,  i,  243). — The  action  of  hydrogen  sulphide  on 
rosanilines  is  explicable  on  the  assumption  of  the  intermediate  forma¬ 
tion  of  a  hydrosulphide,  lCICf)H4!NH2*SH  ;  attempts  to  isolate  such 
a  compound,  however,  lead  to  the  formation  of  a  quinonoid  oxidation 
product  of  unknown  constitution. 

In  acid  or  neutral  alcoholic  solution,  hydrogen  sulphide  reduces 
p-rosaniline  to  the  leucaniline ;  excess  of  ammonium  hydrosulphide 
produces  triaminotriphenylcarbothiol,  C19H19N3S.  The  carbothiol  forms 
colourless  solutions  in  mineral  acids,  but  loses  hydrogen  sulphide  in 
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alcohol -acetic  acid  solution.  It  dissolves  in  alcohol  to  an  intensely 
magenta  coloured  solution,  by  the  evaporation  of  which  a  quinonoid 
substance  is  obtained ;  a  similar  greenish-red  glistening  substance  is 
formed  when  the  carbothiol  is  heated  at  140°. 

Triaminotritolylcarbothiol,  C22H.2f)N3»S,  obtained  from  new  magenta 
in  a  similar  manner  to  the  preceding  compound,  yields  the  carbinol 
base  by  treatment  with  alkalis,  and  in  alcoholic  solution  is  converted 
into  quinonoid  products. 

£>-Rosaniline-blue  (Kalle  k  Co.),  treated  with  hydrogen  sulphide  in 
alcoholic  solution,  yields  triphenyl -£>-leucaniline,  m.  p.  182°,  whereas 
excess  of  ammonium  hydrosulphide  produces  the  carbinol  base, 
C(C6H4*NHPh)3*OH. 

Diphenylamine-blue  is  an  impure  triphenyl-j9-rosaniline,  since  by 
treatment  with  alcoholic  hydrogen  sulphide  it  yields  impure  triphenyl- 
p-leucaniline,  m.  p.  178°. 

Rosaniline-blue  is  reduced  to  the  ^ewco-compound 

CH(C6H4-NHPh)2-C7H6-NH2,  m.  p.  116°, 
by  alcoholic  hydrogen  sulphide,  and  yields  the  carbinol  base  by  treat¬ 
ment  with  excess  of  ammonium  hydrosulphide.  C.  S. 


Urazoles.  VIII.  Sale  of  Tautomeric  Compounds.  Salomon 
F.  Agree  (Amer.  Chem.  J.,  1907,  37,  71 — 85). — This  paper  deals  with 
the  behaviour  of  the  metallic  salts  of  tautomeric  acids.  The  relations 


between  the  concentration  of  solutions  of  such  salts  and  the  equilibrium 
constants  are  discussed.  It  is  considered  that  all  syntheses  analogous 
to  the  ethyl  acetoacetate  synthesis  depend  on  the  reactions  of  tauto¬ 
meric  salts.  Thus,  in  the  formation  of  ethyl  acetoacetate  from  ethyl 
acetate  and  sodium  ethoxide,  a  sodium  salt  of  ethyl  acetate  is  formed, 
which  exists  in  two  tautomeric  forms.  The  sodium  salt  (2)  reacts 
vigorously  with  the  ethyl  acetate  present,  and  ethyl  acetoacetate  is 
formed  in  accordance  with  the  following  scheme  : 


CH3-C02Et  +  C2H&-0Na 


,  (l)CH2:C(ONa)-OEt 

>  ] 

■«--  )  IT 

'  (2)  CH2Na-C02Et 


+  C2H5*OH. 


CH8*C02Et  +  CH2Na*C03Et  CH3-C(0Na)(0Et)-CH2-C02Et 


CH8-C(0Na):CH*C02Et  +  C2H5-OH. 


It  is  well  known  that  when  the  silver  salts  of  certain  amides  are 


treated  with  alkyl  halides  at  the  ordinary  temperature,  oxygen  ethers 
are  formed  principally,  whilst  the  potassium  salts  at  higher  tempera¬ 
tures  yield  chiefly  the  nitrogen  compounds.  The  theories  which  have 
been  advanced  by  Comstock,  Wheeler,  Nef,  and  Michael  to  account 
for  such  reactions  are  discussed  and  shown  to  be  inadequate.  In  place 
of  these  the  following  hypothesis  is  brought  forward.  “  A  salt  of  a 
tautomeric  compound  reacts  with  an  alkyl  halide  or  other  reagent  and 
forms  two  compounds,  because  the  tautomeric  salt  is  really  a  mixture 
of  two  tautomeric  salts  in  equilibrium,  each  of  which  reacts  with  the 
alkyl  halide  in  independent  side  reactions.  This  reaction  may,  in 
certain  cases,  be  complicated  by  the  simultaneous  rearrangement  of 
one  of  the  reaction  products  into  the  other  or  into  some  other 
product.” 
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This  theory  is  supported  by  the  results  of  experiments  which  have 
been  carried  out  with  a  view  of  ascertaining  the  conditions  of  equi¬ 
librium  which  exist  in  solutions  of  salts  of  l-phenyl-4-methylurazole. 
When  a  salt  of  this  urazole  is  heated  with  ethyl  iodide  in  solution  in 
dilute  alcohol,  ether,  or  benzene,  a  mixture  of  3-ethoxy-l-phenyl- 

4-methylurazole,  NPh<^Q_^^  ,  and  l-phenyl-4-methyl-2-ethyl- 


,  JSTEt-CO 

m-azole, 


is  produced.  The  proportions  in  which 


these  two  compounds  are  formed  varies  with  the  salt  employed.  Thus, 
in  dilute  alcohol  (40%),  90%  of  the  JV-ethyl  and  10%  of  the  0-ethyl 
derivatives  are  produced.  In  the  same  solvent,  the  barium  salt  gives 
93*5%  of  the  former  and  6-5%  of  the  latter,  whilst  the  sodium  salt 
yields  58’7%  of  the  0-compound  and  41*3%  of  the  A-compound.  The 
silver  salt  in  ether  gives  35%  of  the  A-ethyl  and  65%  of  the  0-ethyl 
derivatives.  The  determination  of  these  ratios  at  22°,  60°,  and  90° 
shows  that  each  is  nearly  constant,  or  the  two  side  reactions  have 
approximately  the  same  temperature  coefficient.  Neither  of  the  two 
derivatives  undergoes  rearrangement  into  the  other  under  any  of  the 
conditions  studied.  The  proportions  in  which  the  two  compounds  are 
produced  vary  not  only  with  the  salt  and  the  solvent  employed,  but 
also  with  the  particular  alkyl  halide  used  ;  thus,  whilst  in  dilute 
alcohol  (40%)  at  60°,  the  potassium  salt  reacts  with  ethyl  iodide  in  one 
hour  to  the  extent  of  30-35%,  and  90%  of  the  product  consists  of  the 
A-ethyl  derivative  ;  the  same  salt  reacts  with  ethyl  bromide  under  the 
same  conditions  to  the  extent  of  22-5%,  and  the  A-ethyl  derivative 
forms  87’7%  of  the  product.  E.  G. 


Triazoles.  Max  Busch  (J.  pr.  Chem.,  1906,  [ii],  74,  533 — 549. 
Compare  Abstr.,  1906,  i,  115). — An  attempt  to  prepare  acylewloimino- 
triazoles  by  the  action  of  formic  acid  on  benzoylaminodiarylguanidines 
failed,  as  the  action  leads  to  the  formation  of  the  colourless,  feebly 
basic  5-aminotriazoles  formed  previously  by  heating  the  acylamino- 
guanidines  (Busch  and  Bauer,  Abstr.,  1900,  i,  414). 

Triazoles  from  benzoylaminodiarylguanidines. — [With  Herm. 
Brandt.] — The  action  of  carbodiphenylimide  on  benzhydrazide  in 
benzene  solution  at  50°  leads  to  the  formation  of  benzoylaminodi- 
phenylguanidine  and  5-anilino-l  :  2-diphenyl- 1  :2  :  3-triazole,  which  are 
separated  by  conversion  of  the  slightly  acid  guanidine  into  its  soluble 
sodium  salt.  When  oxidised  with  alcoholic  ferric  chloride,  benzoyl- 
aminodiphenylguanidine  yields  a  blue  product  which  is  probably  the 
azo-compound,  NHPh*C(NPh),NINBz. 

The  anilinotriazole,  which  is  the  chief  product  of  the  action  of 
carbodiphenylimide  on  benzhydrazide  in  boiling  benzene  solution,  is 
formed  also  by  heating  benzoylaminodiphenylguanidine  with  formic 
acid  in  a  sealed  tube  at  170°;  it  yields  only  traces  of  aniline  and 
benzoic  acid  when  heated  with  concentrated  hydrochloric  acid  under 
pressure  at  200°. 

The  following  tolyl  compounds  are  prepared  in  the  same  manner. 

Benzoylaminodi-o-tolylguanidine,  C7H7  •  N  H  •  C(N  •  C-.  H-)  •  N  H  •  NHBz, 
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crystallises  from  alcohol  in  nodular  aggregates,  m.  p.  151°,  intumescing, 
and,  when  heated  above  its  melting  point,  forms  water  and 
7  .  7  N  C(NHCLH7V 

o-o-toluidmo-2-phenyl-l-o-tolyltmazole,  ^ _ _ _ which 

is  obtained  as  a  white,  crystalline  powder,  m.  p.  142°. 

flenzoylaminodi-'p-tolylguanidine,  C22H02ON4,  forms  yellow,  trans¬ 
parent  prisms,  m,  p.  190°,  intumescing. 

5-\}-Toluidino-<2,-phenyl-\-^-tolyltria,zole,  C22H20N4,  crystallises  in 
glistening  spears,  m.  p.  196°. 

The  action  of  carbodiphenylimide  on  semicarbazide  leads  to  the 
formation  of  ammonia,  carbon  dioxide,  hydrazodicarboxylamide,  tri- 
phenylguanazole,  and  triphenylguanidine. 

endo  Iminotriazoles. — [With  Herm.  Brandt.] — p -Bromoanilinodi- 
phenylguanidine,  NHPh*C(NPh)*NH*NH’C6H4Br,  prepared  from 
jo-bromophenylhydrazine  and  carbodiphenylimide,  is  obtained  as  a  white, 
crystalline  powder,  m.  p.  141°.  When  boiled  with  formaldehyde  in 
alcoholic  solution,  it  forms  S-anilinoA-phenyl-l-p-bromophenyl-A :  5- 

dihydro-1  :  2  :  4  triazole,  J /’hTPh,  which  crystallises  in 
JN 

sheaves  of  needles,  m.  p.  119°,  and  on  successive  treatment  with 
sodium  nitrite  and  nitric  acid  in  glacial  acetic  acid  solution  yields  the 
sparingly  soluble  nitrate  of  4-phenyl-l-j0-bromophenyl-3  :  5-erado- 
anilo-4  :  5-dihydro-l  :  2  :  4-triazole,  C20H15N4Br,HNO3,  crystallising  in 

N— -I-—"  C—\ 

slender  needles  ;  the  free  base  (bromonitron),  |  NPh  /NPh, 

N  (C6H4Br)*  C  H-/ 

crystallises  in  stout,  glistening  needles,  m.  p.  223°  (decomp.) ;  the 
nitrate  is  slightly  more,  the  hydrochloride  and  sulphate  less,  soluble 
than  the  corresponding  nitron  salts. 

a-Naphthylaminodiphenylguanidine,  C23H20N4,  prepared  from 
a-naphthylhydrazine  and  carbodiphenylimide,  crystallises  from 
benzene  in  colourless  leaflets  containing  benzene  of  crystallisation, 
m.  p.  143°,  and  is  oxidi>ed  by  mercuric  oxide  in  alcoholic  solution, 
yielding  the  azo-compound,  NHPh*C(NPh)*NIN,C10Hlr,  which  forms 
deep  bluish-violet,  glistening  needles,  m.  p.  148°.  When  heated  with 
formic  acid  at  180°,  the  aminoguanidine  yields  k-phenyl-l-a-naphthyl- 
3  : 5-endo«m7o-4  :  5-dihydro-l  :  2  :  4,-triazole,  which  crystallises  in  yellow 
leaflets,  m.  p.  212°;  the  nitrate,  C24H1903N5,  forms  a  microcrystalline 
powder,  m.  p.  219°,  and  is  much  more  easily  soluble  than  nitron 
nitrate. 


fi-Naphthylaminodiphenylguanidine  crystallises  in  needles,  m.  p. 
152° ;  the  azo-derivative  forms  dark  violet,  glistening  prisms,  m.  p. 
172°,  and  dissolves  in  alcohol,  forming  a  red  solutioii  which  gradually 
becomes  colourless  in  consequence  of  the  formation  of  chloronaphthyl- 
diphenylaminoguanidine  (compare  Abstr.,  1906,  i,  465).  Phenyl-fi- 
naphthylQnAoanilodihydrotriazole  crystallises  in  light  yellow  leaflets, 
m.  p.  205°  (decomp.) ;  the  nitrate  crystallises  in  slender  needles,  m.  p. 
238°,  and  is  only  slightly  less  insoluble  than  nitron  nitrate ;  the 
hydrochloride  and  sulphate  are  also  only  sparingly  soluble. 

4  :  5 -Diphenyl-\-benzyl-3  :  5-endoam£o-4  :  5-dihydro-l  :  2  :  4 -triazole, 
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y===c — x 

J  ISTPh  /■NPh,  formed  by  the  action  of  benzoyl  chloride  on 

N(CH2Ph)-6ph/ 

benzylaminodiphenylguanidine,  crystallises  from  alcohol  in  slender, 
yellow  needles,  m.  p.  186°;  the  nitrate,  C27H22N4,HN03,  crystallises 
in  needles,  m,  p.  239°,  and  is  comparatively  soluble  in  water. 

i-Phenyl-l-benzyl-3  :  5-endoam7o-4  :  5-dihydro-l  :  2  :  i-triazole, 
N===C— \ 

|  NPh  >NPh, 

N(CH2Ph)-CH  7 

is  obtained  by  heating  benzylaminodiphenylguanidine  with  form¬ 
aldehyde  in  alcoholic  solution,  and  oxidising  the  resulting  dihydro- 
triazole  with  sodium  nitrite  in  glacial  acetic  acid ;  it  forms  yellow 
crystals,  m.  p.  129°;  the  nitrate  is  only  sparingly  soluble  in  water. 

Action  of  G arbodi-imides  on  4- Pkenylsemicarbazide . — [With  Gustav 
Blume.] — The  action  of  carbodiphenylimide  on  4-phenylsemicarbazide 
in  benzene  solution  leads  to  the  formation  of  l-diphenylguanyl-i- 
phenylsemicarbazide  \j)henylcarbamyldiphenylguanidine\, 
NRPh-C(NPh)-NH*NH-CONHPh, 
which  crystallises  in  slender,  white  needles,  m.  p.  171°  (decomp.),  and 
is  soluble  in  dilute  mineral  acids  or  acetic  acid  ;  the  product  of  its 
decomposition  when  heated  is  3-anilino-4-phenyl-5-triazolone  (Abstr., 
1902,  i,  574). 

Di-o-tolylguanyl-4-phenylsemicarbazide,  C22H23ON5,  formed  from  di-o- 
tolylcarbimide  and  4-phenylsemicarbazide,  crystallises  in  white  needles, 
m.  p.  164°,  decomposing  with  formation  of  aniline  and  Z-o-toluidinoA- 


o-tolyl-5-triazolone 


n:c(nhc7h7) 

’  NH - CO 


^>N’C7H7,  which  crystallises  from 


alcohol  in  colourless  prisms,  m.  p.  183°,  and  has  feeble,  basic,  and 
acid  properties.  G.  Y. 


Behaviour  of  the  Group  N-ON  towards  Acylating  Agents. 
II.  Gustav  Heller  ( Ber .,  1907,  40,  114 — 119.  Compare  Abstr., 
1904,  i,  942). — The  author  has  studied  the  behaviour  on  benzoylation 
of  tetrazole  as  a  type  of  a  cyclic  compound  containing  the  group 
N’C’N  and  containing  more  than  two  nitrogen  atoms. 

When  a  mixture  of  equal  amounts  of  ethyl  alcohol  and  concentrated 
sulphuric  acid  is  slowly  added  to  a  mixture  of  ethyl  formazylcarboxy- 
late,  ethyl  alcohol,  and  amyl  nitrite,  ethyl  diphenyltetrazoliumcarboxylate 
ethosulphate,  C18H.20O6N4S,  separates  as  glistening  needles,  m.  p. 
214 — 215°  (decomp.).  When  a  mixture  of  dilute  nitric  acid  and 
potassium  permanganate  is  added  to  its  aqueous  solution  heated  to  75°, 
it  is  oxidised  to  tetrazole. 

When  tetrazole  in  pyridine  solution  is  acted  on  by  benzoyl  chloride, 
it  forms,  in  addition  to  a  dark  yellow,  non-crystalline  substance,  diben- 
zoylcarbamide,  m.  p.  210°.  Tetrazole  alone,  however,  is  acted  on  by 
benzoyl  chloride,  when  heated  at  100°,  with  evolution  of  nitrogen  and 
formation  of  dibenzoylhydrazine,  which  separates  from  alcohol  in  fine 
needles,  m.  p.  237°.  Dibenzoylhydrazine  is  also  formed  by  the  inter¬ 
action  of  benzoyl  chloride  and  1:2:  4-triazole.  A.  McK. 
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1 :2: 4 :5-Tetrazine.  Theodor  Curtius,  August  Darapsky,  and 
Ernst  MUller  ( Her .,  1907,  40,  84 — 88.  Compare  Curtius,  Abstr., 
1889,  369;  Hantzsch  and  Lehmann,  Abstr.,  1901,  i,  132;  Curtius, 
Darapsky,  and  Muller,  Abstr.,  1906,  i,  939  ;  this  vol.,  i,  21). — The 
authors  had  previously  shown  that  the  acid  formerly  described  by 
Curtius,  and  by  Hantzsch  and  Lehmann,  as  bisazoxy acetic  acid  is 
in  reality  1:2:4:  5-tetrazine-3  :  6-carboxylic  acid, 

co2h-c<£:£>c-co2h. 

It  is  now  shown  that  when  this  acid  is  heated,  the  product  obtained  is 
not  bisazoxymethane  as  described  by  Hantzsch  and  Lehmann,  but  is 
rfee  from  oxygen  and  is  1  :  2  :  4  :  5-tetrazine. 

When  1:2:4: 5-tetrazine-3  :  6-carboxylic  acid  is  heated  with  dry 
sand  at  about  160°,  a  purple  vapour  is  evolved  which  condenses  as  red 
crystals.  By  heating  the  latter  with  barium  oxide,  1  :  2  : 4  :  b- tetrazine, 

CH<^.^>CH,  is  obtained  as  glistening,  purple  pyramids,  m.  p.  99°. 

(The  bisazoxymethane  of  Hantzsch  and  Lehmann  is  described  as  having 
m.  p.  75°. )  The  absorption  spectra  of  its  vapour  and  of  its  solutions 
were  examined.  Its  solutions  in  water,  alcohol,  and  in  other  solvents 
are  bright  red,  and  may  be  boiled  for  some  time  without  undergoing 
decomposition. 

When  1  :  2  :  4  :  5-tetrazine  is  dissolved  in  concentrated  hydrochloric 
acid,  the  solution  is  at  first  deep  red,  but  nitrogen  is  soon  evolved  and 
the  solution  becomes  colourless. 

When  hydrogen  sulphide  is  passed  into  a  solution  of  1  :  2  :  4  :  5-tetr¬ 
azine  in  water  or  in  benzene,  the  dark  red  colour  gradually  disappears 
and  sulphur  is  deposited ;  the  red  colour  is  restored  when  dilute  acetic 
acid  and  sodium  nitrite  are  added.  When  the  tetrazine  is  reduced  it 
forms  a  dihydro-derivative,  which  is  readily  reoxidised  to  the  tetrazine. 

A.  McK. 

Emeraldine.  W.  Nover  (Ber.,  1907,  40,  288 — 297). — A  new  green 
electrolytic  reduction  product  of  nitrobenzene  is  formed  in  small 
quantities  at  a  nickel  gauze  cathode  when  the  cathode  electrolyte  is 
either  a  50%  solution  of  sodium  hydrogen  sulphate  or  a  hydro fluosilicic 
acid  solution  of  D  1*3.  Its  constitution  was  determined  by  preparing 
it  either  by  oxidising  y;-aminodiphenylamine  with  ferric  chloride  or 
nitr-osobenzene,  or  by  shaking  /3-plienylhydroxylamine  with  sodium 
hydrogen  sulphate.  It  is  also  prepared  by  the  polymerisation  of  phenyl- 
quininedi-imide  with  acids  (compare  Caro,  Ghem.  Zeit.,  1896,21,  840). 
By  treatment  of  the  green  salt  so  obtained  with  sodium  hydroxide  and 
crystallisation  from  a  mixture  of  light  petroleum  and  xylene, 
emeraldine,  (C0H5N2)a;,  is  obtained  as  a  blue,  amorphous  substance 
giving  a  carmine-red  coloration  with  concentrated  sulphuric  acid. 

The  formation  of  emeraldine  in  the  cell  is  supposed  to  be  due  to  the 
following  changes  : 

Ph-NO,  — >  Pli-NO  PlrNH-OH  Ph-NH, 

i  !  I 

(C6h5n2%^- pii-n:c6h4:kh  - pii-.nh-c(Jh4-:nth„ 

w.'r. 
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Preparation  of  o-Hydroxyazo-derivatives.  Farbwerke  vorm. 
Meister,  Lucius,  &  BrOning  (D.R.-P.  175827). — Diazotised  o-amino- 
phenol  and  its  derivatives,  containing  neither  nitro,nor  sulphonic  groups, 
do  not  readily  couple  with  1  :  8-dihydroxynaphthalene-3  :  6-disulphonic 
acid  in  the  presence  of  aqueous  alkali  hydroxides.  When,  however,  the 
coupling  is  effected  in  the  presence  of  milk  of  lime  the  reaction  pro¬ 
ceeds  smoothly,  and  a  good  yield  of  the  pure  product  is  obtained.  The 
disulphonic  acid  is  employed  in  the  form  of  its  disodium  salt,  and  the 
calcium  hydroxide  emulsion  and  the  diazo-solution  are  added  success¬ 
ively.  The  mixture  is  left  for  some  hours  in  order  that  the  condensa¬ 
tion  may  be  completed,  and  the  azo-derivative  is  freed  from  the  calcium 
hydroxide  by  means  of  acid  and  then  salted  out  in  the  usual  way. 
The  patent  contains  a  table  giving  the  properties  of  the  azo-dyes 
prepared  by  this  method  from  seventeen  derivatives  of  o-aminophenol. 

G.  T.  M. 

Hyposulphites.  IV.  Action  of  Sodium  Hyposulphite  on 
Diazo-Salts.  Eugene  Grandmougin  ( Ber .,  1907,  40,  422 — 423. 
Compare  Abstr.,  1906,  i,  716,  967  ;  this  vol.,  i,  166). — When  a  solu¬ 
tion  of  diazobenzene  sulphate  or  chloride  is  added  to  a  cold  well- 
stirred  suspension  of  sodium  hyposulphite  in  water,  a  mixture  of  diazo- 
benzeneimide  and  benzenesulphonphenylhydrazide  (m.  p.  164*5°,  not 
148 — 150°;  compare  W.  Konigs,  Abstr.,  1877,  219)  is  precipitated; 
sodium  phenylhydrazine-/?-sulphonate,  the  chief  product  of  the  reaction, 
is  obtained  from  the  mother  liquor.  Phenol  and  a  small  quantity  of 
phenyl  disulphide  are  formed  when  warm  hyposulphite  solution  is  used. 

W.  R. 

[The  Orientation  of  Sulphonated  Chlorotoluene-azo-/?- 
naphthols  and  their  Lake-forming  Properties.]  Badische  Anilin- 
&  Soda-Fabrik  (D.R.-P,  175378  and  175396). — 6-Chloroqo  toluidine- 
3-sulphonic  acid  furnishes  a  sparingly  soluble  diazo-derivative  which, 
when  coupled  with  /3-naphthol,  yields  an  azo-dye  forming  very  sparingly 
soluble  calcium,  barium,  aluminium,  and  lead  salts.  These  salts  have  a 
brilliant  scarlet  hue,  which  is  affected  neither  by  acids  nor  alkalis,  and 
is  very  fast  to  light.  The  following  isomerides  :  5-chloroqo-toluidine-3- 
sulphonic,  4-chloro-o-toluidine-5-sulphonic,  and  5-chloro-o-toluidine-3- 
sulphonic  acids  give  coloured  salts,  which,  on  account  of  their  great 
solubility  in  water  and  their  sensitiveness  to  scouring  agents,  cannot 
be  employed  as  lakes. 

The  following  bases  :  4-chloro-m-nitroaniline,  6-nitro-4-??i-xylidine  and 

2  :  5-dichloroqo-toluidine,  when  diazotised  and  combined  with  /3-naphthol- 

3  :  6-disulphonic  acid,  yield  azo-dyes  giving  insoluble  dark  red  barium 
salts  suitable  for  lakes.  This  property  is  found  to  be  generally  true  of 
all  derivatives  of  aniline  which  contain  two  substituent  groups  or 
atoms  in  positions  adjacent  to  one  another.  The  patent  contains  a 
table  of  bases  which  have  been  examined  from  this  standpoint. 

G.  T.  M. 

Coloured  Hydrazinesulphonic  Acids.  Julius  Troger  and 
Georg  Puttkammer  (Ber.,  1907,  40,  206 — 212.  Compare  Abstr., 
1904,  i,  118;  1906,  i,  120,  993,  994  ;  Farbenfabiiken  vorm.  F.  Bayer 
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«fc  Co.,  D.R.-P.  163447). — The  red  azobenzeneqo-hydrazinesulphonic 
acid,  N2Ph,C6H4,NH,NH'S03H,  prepared  previously  by  passing  a 
current  of  sulphur  dioxide  through  a  cooled  solution  of  diazobenzene 
sulphate,  has  now  been  synthesised  (a)  by  the  action  of  diazotised 
£>-aminoazobenzene  on  potassium  sulphite  in  cooled  aqueous  potassium 
carbonate  solution  and  reduction  of  the  resulting  stable  potassium 
azobenzenediazosulphonate,  NjPh'CflH^Ng’SOgK,  by  means  of  am¬ 
monium  sulphide,  and  ( b )  by  passing  a  current  of  sulphur  dioxide  into 
an  aqueous  solution  of  diazotised  jo-aminoazobenzene. 

2  : 3'-Dimethylazobenzene-4-hydrazinesnlphonic  acid  has  been  pre¬ 
pared  in  the  same  manner  from  4-aruino-2  :  3'-dimethylazobenzene  by 
diazotisatiou,  conversion  into  potassium  2 : 3'-dimethylazobenzene- 
4-diazosulphonate,  and  reduction  of  this  with  ammonium  sulphide. 
The  resulting  hydrazinesulphonic  acid  forms  a  p -toluidine  salt,  in.  p. 
154°,  which  is  identical  with  that  obtained  from  the  product  of  the 
action  of  sulphur  dioxide  on  diazotised  m-toluidine. 

Potassium  2  :  3' -dimethylazobenzene-M -diazosulphonate, 
C6H4Me-N2*CaH3Me*Ng*S03K, 

prepared  by  the  action  of  potassium  sulphite  on  diazotised  4'-amino- 
2  :  3-dimethylazobenzene,  is  obtained  as  an  orange-red  precipitate,  and 
when  reduced  with  aqueous  ammonium  sulphide  yields  the  reddish- 
brown  2  :  3' -dimethylazobenzene-4:' -hydrazinesulphonic  acid, 
C6H4Me-N2-C6H3Me-NH*NH*S03H. 

This  forms  yellow  alkali  and  ammonium  salts,  reduces  ammoniacal  silver 
solution,  and  when  heated  with  aromatic  aldehydes  in  sulphuric  acid 
and  alcohol  gives  a  bluish-violet  coloration. 

The  coloured  hydrazinesulphonic  acids  condense  with  ketones  in 
alcoholic-sulphuric  or  glacial  acetic  acid  solution,  forming  coloured 
sulphates  from  which  ammonia  liberates  the  crystalline  hydrazones. 

G.  Y. 

[An  Azopyrazolone  Derivative.]  Farbwerke  vorm.  Meister, 
Lucius,  &  BrOning  (D.R.-P.  175290). — wi-Xyiidine-o-sulphonic  acid, 
when  diazotised  and  coupled  with  phenylpyrazolonesulphocarboxylic 
acid,  yields  an  azosulphocarboxylic  acid  which  surpasses  tartrazine  in 
its  tinctorial  properties  and  in  fastness  to  light.  The  new  acid  is 
precipitated  from  alkaline  solutions  by  mineral  acids  and  sodium 
chloride.  G.  T.  M. 

Extractives  of  Muscle.  VI.  Identity  of  Ignotine  and 
Carnosine.  Wladimir  Gulewitsch  ( Zeitsch .  physiol.  Chem.,  1906,  50, 
204 — 208). — Kutscher’s  ignotine  ( Zeitsch .  Nahr.  Genussm.,  1905,  10, 
528)  is  identical  with  carnosine  (Abstr.,  1900,  i,  516) ;  both  melt  and 
decompose  at  241 — 245°.  J.  J.  S. 

Extractives  of  Muscle.  VII.  Compounds  of  Carnitine. 

R.  Krimberg  (Zeitsch.  physiol.  Chem.,  1907,  50,  361 — 373.  Compare 
Abstr.,  1905,  i,  726). — Carnitine  yields  two  double  salts  with  mercuric 
chloride.  The  one,  C7H1503N,2HgCl2,  m.  p.  196 — 197°,  is  formed 
when  alcoholic  solutions  of  the  base  or  its  carbonate  and  of  mercuric 
chloride  are  mixed ;  it  crystallises  well  and  is  sparingly  soluble  in  water. 
The  other,  C7H1503N,HCl,6HgCl2,  is  obtained  from  solutions  con- 
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taining  an  excess  of  hydrochloric  acid,  usually  as  an  oil  which  slowly 
crystallises ;  it  is  more  readily  soluble  than  the  other  mereurichloride, 
from  which  it  can  be  separated  by  fractional  crystallisation.  The 
compound  with  2  mols.  of  mercuric  chloride  can  be  made  use  of  for 
the  isolation  of  carnitine. 

Carnitine  phosphotungstate  crystallises  in  fan-shaped  aggregates  of 
needles.  The  hydrochloride  is  very  hygroscopic  and  is  kevorotatory. 
The  aurichloride,  C7H1(303N,AuCl4,  crystallises  in  pale-yellow  needles 
and  orange-coloured  needles  and  prisms,  m.  p.  150.  The  nitrate  is  also 
very  hygroscopic.  The  formula. 

NMe<° - C0>CH 

iVle3s'CH2-CH(OH)/L'M2’ 

is  suggested  for  the  base.  J.  J.  S. 

Caseinokyrine.  III.  Max  Siegfried  ( Zeitsch .  physiol.  Chem .,  1906, 
50,  163 — 173.  Compare  Abstr.,  1905,  i,  104). — Further  examination 
has  shown  that  the  specimens  of  caseinokyrine  previously  obtained  were 
pure.  The  fact  that  Skraup  and  Witt’s  preparations  (Abstr.,  1906,  i, 
916)  were  not  pure  is  due  to  the  fact  that  they  did  not  follow  the 
details  of  the  author’s  method  of  purification. 

The  carbamino-reaction  (Abstr.,  1905,  ii,  332  ;  1906,  i,  144)  has 
been  employed  in  the  case  of  caseinokyrine  and  the  ratio  C02/N  found 
to  be  1/2-25.  For  the  products  of  hydrolysis  the  ratio  is  1/15. 

J.  J.  S. 

Light  Absorption  of  Haemoglobin.  Hans  Aron  and  Franz 
Muller  ( Zeitsch .  physiol.  Chem.,  1907,  50,  443 — 444). — Polemical 
against  R.  von  Zeynek  (this  vol.,  i,  167).  W.  D.  H. 

The  Gradual  Hydrolysis  of  the  Oxyhaemoglobin  of  the 
Horse.  Hugo  Kirbacii  {Zeitsch.  physiol.  Chem.,  1906,  50,  129 — 162. 
Compare  Siegfried,  Abstr.,  1905,  i,  104). — A  basic  complex  globino- 
Jcyrine,  analogous  to  Siegfried’s  caseinokyrine,  has  been  isolated  from 
the  products  obtained  by  the  hydrolysis  of  pure  recrystallised  horse’s 
oxyluemoglobin  with  12%  sulphuric  acid  at  37 — 40°.  It  may  be  pre¬ 
cipitated  by  means  of  phosphotungstic  acid  and  purified  by  conversion 
into  the  sulphate ;  the  yield  of  crude  sulphate  varying  from  50  to  60 
grams  per  10  litres  of  blood.  Neither  phosphotungstate  nor  sulphate 
could  be  obtained  in  a  crystalline  form.  The  base  and  its  sulphate 
dissolve  readily  in  water  and  the  base  is  insoluble  in  ether  and  prac¬ 
tically  insoluble  in  alcohol ;  it  gives  the  biuret,  but  not  Millon’s, 
reaction.  The  sulphate  is  optically  inactive  and  gives  the  Congo- 
reaction.  The  mean  analytical  data  obtained  from  several  pure 
specimens  are  C,  34-26  ;  H,  5-89;  N,  15"08;  S,  10-95,  and  0,33*73%. 
When  hydrolysed  with  33"3%  sulphuric  acid  the  sulphate  yields 
histidine,  arginine,  lysine,  and  glutamic  acid.  Of  the  total  nitrogen 
in  the  hydrolytic  products,  the  proportions  due  to  the  bases  and  to  the 
amino-acids  have  been  determined  and  also  the  proportions  due  to 
each  product  of  hydrolysis.  The  results  agree  with  the  view  that  the 
nitrogen  in  the  kyrine  is  distributed  between  2  mols,  of  histidine, 
1  of  arginine,  2  of  lysine,  and  4  of  glutamic  acid.  J.  J.  S. 
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Preparation  and  Analysis  of  Nucleic  Acids.  XII.  Nucleic 
Acid  from  the  Spermatozoa  of  the  Shad.  (Alosa).  Phcebus  A. 
Levene  and  John  A.  Mandel  {Zeitsch.  physiol.  Chern.,  1906,  50,  1  —  10. 
Compare  Abstr,,  1906,  i,  125,  468  ;  this  vol.,  i,  168). — The  nucleic  acid 
from  the  spermatozoa  of  the  shad  contains  C,  36 ‘27  ;  H,  5 ‘00  ; 
N,  15*96,  and  P,  8*11  %.  In  the  estimation  of  purine  bases,  much 
smaller  yields  of  guanine  are  obtained  when  the  copper  nucleate 
is  hydrolysed  instead  of  the  free  acid.  The  purine  bases  isolated  were 
adenine,  guanine,  thymine  ;  and,  in  addition,  cytosine  and  lsevulic  acid 
were  obtained.  J.  J.  S. 

Nucleic  Acids  from  the  Thymus.  Ivar  Bang  {Zeitsch.  physiol. 
Chem.,  1907,  50,  442). — Polemical  against  Steudel  (Abstr.,  1904,  i, 
837  ;  1905,  i,  398  ;  1906,  i,  125  ;  this  vol.,  i,  168).  W.  D.  H. 

Peptones  from  Albumins.  II.  Peptones  Derived  from 
Blood  Albumin  and  Precipitated  by  Potassium  Mercury 
Iodide.  Henry  S.  Raper  ( Beitr .  Chem.  Physiol.  Path .,  1907,  9, 
168  — 182.  Compare  Stookey,  Abstr.,  1906,  i,  327). — The  potassium 
mercury  iodide  peptone  precipitate,  obtained  after  blood  albumin  had 
been  fermented  with  pepsin  and  sulphuric  acid  for  six  weeks,  was 
extracted  with  water  in  which  some  two-thirds  dissolved  B,  the  residue 
A  dissolved  completely  in  5%  ammonium  carbonate  solution.  A 
portion  of  B  dissolved  in  alcohol,  Ba,  but  a  considerable  amount  was 
insoluble,  Bj3.  The  phenylcarbimide  derivative  from  fraction  A  was 
prepared  and  resolved  into  three  separate  fractions  by  conversion  of 
the  carbamide  into  its  sodium  salt  and  precipitating  this  with  carbon 
dioxide  and  extracting  with  hot  alcohol.  The  fraction  Aa  was 
insoluble  in  alcohol,  Ab  separated  out  at  0°,  and  Ac  was  obtained  on 
removal  of  the  alcohol.  The  m.p.’s  are  respectively  203 — 205°, 
178 — 180°,  and  169 — 170°.  From  p-bromophenylcarbimide  a  bromo- 
derivative  corresponding  with  fraction  Ab  was  prepared.  The  per¬ 
centage  composition  agrees  with  the  formula  C61H890J8N16Br3,  m.  p. 
184 — 185°.  The  bromo -derivative  corresponding  with  the  fraction  Ac 
has  the  composition  C34H4(,OgN8Br2,  m.  p,  173 — 175°. 

The  phenylcarbimide  derivative  Ac,  when  hydrolysed  with  con¬ 
centrated  sulphuric  acid,  yields  lysine,  proline,  leucine,  tyrosine, 
aniline,  ammonia,  glutamic  acid,  a  base,  m.  p.  231 — 233°,  and  a 
product,  m.  p.  110 — 112°,  and  soluble  in  ether. 

From  fraction  B  two  phenylcarbimide  derivatives  were  obtained. 
The  one  Ba  is  soluble  in  10%  alcohol  and  has  m.  p.  167 — 169°. 
None  of  the  compounds  could  be  obtained  in  a  crystalline  form. 

J.  J.  S. 

Protamines  and  Histones.  Albrecht  Kossel  and  H.  Pringle 
{Zeitsch.  physiol.  Chem.,  1906,  49,  301 — 321.  Compare  Abstr.,  1905, 
ii,  467). — The  simplest  protamines  are  those  of  the  salmine  group 
(salmine,  clupeine,  scombrine) ;  8/9ths  of  the  nitrogen  present  is  in 
the  form  of  arginine,  the  remaining  1  /9th  as  monoamino-acids; 
alanine,  serine,  aminovaleric  acid,  and  proline.  Two  or  more  of  these 
mono-acids  may  be  present.  As  arginine  contains  4  atoms  of 
nitrogen,  it  follows  that  1  molecule  of  monoamino-acid  is  present  to 
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every  2  molecules  of  arginine,  and  such  protamines  are  therefore 
diarginyl  compounds.  Reasons  are  given  for  believing  that  the  link- 
age  is  symmetrical,  thus  :  aab',  aab" ,  aab'",  where  a  is  arginyl  and 
b',  b",  V"  monoamino-groups.  The  protones  obtained  as  the  first 
cleavage  products  from  these  protamines  also  contain  8/9ths  of  their 
nitrogen  in  the  form  of  arginine.  Diarginylalanine  will  have  the 
molecular  weight,  401,  diarginylserine,  417,  diarginylproline,  427,  and 
diarginylamino valeric  acid,  429.  The  boiling  point  and  freezing  point 
methods  of  determination  gave  the  molecular  weight  of  the  protones 
as  from  419  to  423.  It  therefore  appears  that  the  protones  are  mix¬ 
tures  of  the  diarginyl  compounds  just  enumerated.  By  the  action  of 
nitrous  acids  on  this  mixture,  ornithine  is  split  off,  from  which  it  is 
argued  that  the  symmetric  arrangement  is  probably  baa  rather  than 
a  ab  or  a  b  a.  It  is  only  by  considering  such  simple  cases  that  the 
study  of  more  complex  proteids  becomes  possible.  In  histones, 
arginine  is  again  the  most  abundant  cleavage  product  (24%  to  26% 
of  the  total  nitrogen),  and  lysine  comes  next  (7%  to  8%).  From  various 
histones  the  substance  called  histopeptone  was  prepared  by  peptic 
digestion  ;  this  yields  the  same  proportion  of  arginine,  but  it  appears 
to  be  a  chemical  unit,  not  a  mixture  as  the  protones  are.  The  method 
of  obtaining  this  substance  by  the  silver-baryta  method  is  given. 
Globin  is  not  regarded  as  a  histone.  W.  D.  H. 

Histopeptone.  T.  Krasnosselsky  {Zeitsch.  'physiol.  Chem,  1 906, 49, 
322 — 323). — Attempts  to  obtain  histopeptone  (see  preceding  abstract) 
from  various  vegetable  proteids  failed.  It  was,  however,  obtained  by 
Kossel’s  method  from  various  animal  organs,  namely,  from  the  testes  of 
the  cod  and  the  spleen.  The  percentage  of  nitrogen  in  the  former 
preparation  was  19  5,  in  the  latter  19'7.  Kossel  found  it  to  be  19'9 
in  the  histopeptone  prepared  from  thymus.  Histopeptone  was  also 
obtained  from  liver,  lymph  glands,  intestinal  mucous  membrane,  and 
red  marrow.  The  most  abundant  yield  was  from  the  spleen,  the  least 
from  the  liver.  W.  D.  H. 

Action  of  Ultra-violet  Light  on  Invertase.  A.  Jodlbauer 
and  Hermann  von  Tappeiner  {Chem.  Cenlr .,  1906,  ii,  1512;  from 
Arch.  Min.  Med.,  87,  373 — 388.  Compare  Abstr.,  1906,  ii,  917). — 
Comparative  experiments  are  recorded  on  the  amount  of  destruction 
of  invertase  by  ultra-violet  light  in  atmospheres  containing  oxygen, 
and  in  the  presence  of  gases  free  from  oxygen,  in  the  presence  and 
absence  of  materials  such  as  sulphites  which  absorb  oxygen  ;  in  the 
presence  and  absence  of  fluorescent  materials,  &c.  The  destruction 
which  occurs  in  the  absence  of  oxygen,  as,  for  instance,  in  atmospheres 
of  hydrogen  or  nitrogen,  is  less  than  when  oxygen  is  present,  but  is  not 
due  to  the  presence  of  traces  of  oxygen.  The  presence  of  oxygen  is 
not  a  condition  for  the  biological  action  of  light.  W.  D.  H. 

Lactic  Acid  Fermentation.  Reginald  O.  Herzog  ( Zeitsch .  physiol. 
Chem.,  1906,  49,  482 — 483). — Polemical  against  Buchner  and  Meisen- 
heimer  (Abstr.,  1906,  i,  919).  W.  D.  H. 

A  Case  of  Specific  Adsorption  of  Enzymes.  Sven  G.  Hedin 
( Bio-chem .  J.,  1907,  2,  112 — 116). — The  a-  and  /6-proteases  in  ox-spleen 
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are  adsorbed  in  the  same  proportions  by  charcoal ;  kieselguhr 
adsorbs  the  former,  but  probably  not  the  latter  at  all.  W.  D.  H. 

Influence  of  Temperature  on  the  Work  of  the  Proteolytic 
Enzyme  and  the  Zymase  in  Killed  Yeast  Cells.  Anna 

Petruschewsky  ( Zeitsch .  physiol.  Chem.,  1907,  50,  251 — 262). — The 
experiments  recorded  confirm  the  statement  that  the  proteolytic 
ferment  (endotryptase)  separated  from  yeast  cells  destroys  zymase,  and 
the  destruction  of  the  latter  is  the  more  complete,  the  more  energetic 
the  action  of  the  former  is.  Zymase  is  not  yet  obtainable  in  a  pure 
condition,  and  therefore  observations  on  the  physicochemical  laws  that 
regulate  its  action  are  not  possible.  The  harmful  action  of  it  on 
endotryptase  can  be  lessened  by  working  at  low  temperatures  or  by  the 
addition  of  strong  solutions  of  sugar.  W.  D.  H. 

Extraction  by  Caseinogen  of  Trypsin  Adsorbed  by  Charcoal. 

Sven  G.  Hedin  ( Bio-chemJ .,  1907,2,  81  —  88). — A  solution  of  caseinogen 
in  02%  sodium  carbonate  solution  extracts  trypsin  which  has  been 
adsorbed  by  charcoal.  Usually  in  less  than  thirty  minutes  at  20°  the 
extraction  comes  to  an  end ;  the  final  amount  extracted  rises  with  the 
temperature,  and  with  the  amount  of  caseinogen  used  up  to  a  certain 
limit,  beyond  which  the  amount  extracted  is  independent  of  the 
amount  of  caseinogen.  The  amount  of  water  present  makes  no 
difference.  The  results  support  the  view  that  proteids  combine  v^ith 
trypsin  before  they  are  broken  up  by  it.  W.  D.  H. 

Behaviour  of  Peroxydase  towards  Iodine.  Alexis  Bach  (Ber., 
1907,  40,  230 — 235.  Compare  Abstr.,  1904,  ii,  310). — As  the  oxidis¬ 
ing  action  of  hydrogen  peroxide  on  hydriodic  acid,  aromatic  amines,  and 
phenols  is  increased  by  the  presence  of  peroxydase  from  horse-raddish 
roots  or  other  vegetable  sources,  according  to  the  theory  of  specific 
ferment  action,  the  peroxydase  should  consist  of  at  least  three  enzymes. 
All  attempts,  however,  either  by  fractional  precipitation,  by  means  of 
alcohol  or  acetone,  or  by  destroying  part  of  the  peroxydase  by  means  of 
iodine,  to  obtain  a  peroxydase  incapable  of  increasing  the  activity  of 
hydrogen  peroxide  towards  all  three  classes  of  substances,  have  been 
unsuccessful. 

The  effect  of  iodine  on  the  influence  of  peroxydase  on  the  oxidation 
of  phenols  by  hydrogen  peroxide  has  been  studied  quantitatively  in  the 
case  of  pyrogallol.  With  peroxydase  extract  the  maximum  formation 
of  purpurogallin  increases  to  a  certain  extent  with  the  amount  of  iodine 
present,  diminishing  on  addition  of  larger  quantities  of  iodine ;  this 
points  to  the  presence  of  the  zymogen  the  conversion  of  which  into  the 
active  peroxydase  is  accelerated  by  addition  of  iodine.  Precipitated 
peroxydase,  on  the  other  hand,  does  not  contain  zymogen,  since  its 
influence  on  the  oxidation  of  pyrogallol  by  hydrogen  peroxide  is  not 
increased  by  addition  of  iodine.  G.  Y. 
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Melting  Points  and  Boiling  Points  of  Aliphatic  and 
Aromatic  Hydrocarbons.  Gustave  Hineichs  ( Compt .  rend.,  190T, 
144,  431). — The  author  states  that  the  anomalies  in  the  melting 
points  of  fatty  and  aromatic  hydrocarbons  to  which  Tsakalotos  has 
drawn  attention  (this  vol.,  i,  105)  have  already  been  studied  by  him 
(Abstr.,  1891,  1330,  1441  ;  1892,  260;  1906,  i,  723).  E.  H. 

Artificial  Naphtha.  K.  W.  Charitschkoff  (J.  Russ.  Phys.  Chem. 
Soc.,  1906,38,  878 — 880,  880 — 881). — Artificial  naphtha  was  obtained 
by  Sabatier  and  Senderens’  method,  by  passing  a  mixture  of  hydrogen 
and  acetylene  over  nickel  shavings  at  300° ;  the  yield  is  very  poor,  a 
large  quantity  of  resin  being  formed.  The  naphtha  itself  is  a  mixture 
resembling  the  decomposition  products  of  natural  naphtha,  and  con¬ 
tains  a  large  proportion  of  unsaturated  substances  as  well  as  some 
products  of  oxidation.  The  iodine  numbers  (A)  and  the  coefficients  of 
acidity  ( B )  of  various  fractions  are  as  follows  : 

(1)  For  decomposition  products.  (2)  Artificial  naphtha. 


A. 

B. 

A. 

B. 

Up  to 

150° . 

...  129 

0-5 

237 

14  05 

150- 

-200  . 

...  112 

1-8 

189 

2-81 

200- 

270  . 

...  66 

T5 

124 

6T 

Thus  the  higher  the  boiling  point  of  a  fraction  of  artificial  naphtha, 
the  less  oxygen  does  it  contain ;  this  fact  is  also  in  accordance  with  the 
results  of  analysis,  which  shows  that  the  residue,  boiling  above  270°, 
consists  mainly  of  hydrocarbons  and  is  very  similar  to  the  heavy 
naphtha  residues  and  resins.  All  this  leads  to  the  conclusion  that 
during  the  experiment  various  complex  processes  of  condensation  and 
polymerisation  occur  and  it  is  probable  that  the  complex  nature  of 
natural  naphtha  is  also  due  to  such  reactions.  Z.  K. 

Octanes  from  Rock-oil.  Felix  B.  Ahrens  (Per.,  1 907,  40, 
848 — 852). — A  number  of  derivatives  have  been  prepared  from  an  oil, 
C10H18,  b.  p.  121 — 122°,  D23  0-7245,  obtained  from  rock-oil  after 
removal  of  the  toluene  by  nitration  ;  it  solidifies  to  a  paraffin  wax-like 
mass  in  liquid  air.  The  action  of  chlorine  on  the  oil  leads  to  the 
formation  of  mono-,  di-,  and  tri-chloro-derivatives.  The  monochloro- 
product,  C10Hl7Cl,  is  a  colourless  oil,  b.  p.  164 — 166°.  The  dickloro- 
product,  C8H16C12,  is  a  yellow  oil,  b.  p.  122 — 124°/49  mm.  The 
product  obtained  by  the  action  of  bromine  on  the  oil  decomposes  on 
distillation. 

The  action  of  nitric  acid,  D  TO 75,  on  the  oil  leads  to  the  formation 
of  (a)  hydroxy-/3-methylglutaric  acid  ;  ( b )  a  white,  crystalline  acid , 
C7H1207,  m.  p.  184°,  and  (c)  two  nitro-octanes. 

The  tert. -nitro-octane,  C8Hl7.*N02,  is  a  colourless  liquid,  b.  p. 
113— 114°/36  mm.,  D196  0‘9671,  and  on  reduction  with  tin  and  hydro- 
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chloric  acid  yields  the  tert ,-octylamine,  C8H17*NH2.  This  is  a  colour¬ 
less  liquid,  b.  p.  155 — 156°,  D225  0  8051,  which  has  a  sharp  odour.  The 
platinichloride,  (C8H19N)2,H2PtCl6,  decomposes  above  200° ;  the  auri- 
chloride ,  C8H1GY,HAuCl4,  long  needles,  m.  p.  77 — 79°;  the  picrate, 
C8H19N,C6H307N8,  m.  p.  138°.  A  small  amount  of  a  picrate ,  m.  p. 
200°,  was  obtained  also. 

The  s  ec.-nitro-octane  is  an  almost  colourless  liquid,  b.  p. 
114 — 115°/30  mm.,  D19"5  0*9342.  The  sec. -base  obtained  on  reduction 
of  this  forms  two  picrates.  The  picrate  crystallising  from  benzene  in 
slender  needles,  m.  p.  108°,  yields  colourless  s oc.-octylamine,  b.  p. 
164 — 166,  D12'5  0*801,  which  forms  a  platinichloride  decomposing  above 
200°,  and  an  aurichloride,  m.  p.  41 — 42°.  The  picrate  crystallising  in 
yellow  needles,  m.  p.  82 — 83°,  yields  sec  ,-octylamine,  b.  p.  163 — 164°, 
D22'®  0*788 ;  this  forms  a  platinichloride  crystallising  in  leaflets  or 
needles  and  decomposing  above  200°,  and  an  aurichloride,  yellow 
leaflets,  m.  p.  42 — 43°.  G.  Y. 

Action  of  Nitrous  Acid  on  tsoButylene.  K.  W.  Sidorenko 
(«/.  Russ.  Phys.  Ghem.  Soc.,  1906,  38,  955 — 958). — The  author  has 
shown  previously  [Bull.  Moscow  Inst.  Rural  Economy,  1899,  5,  248) 
that  the  action  of  nitrogen  peroxide  on  isobutylene  yields  a  liquid 
giving  isobutylenediamine  on  reduction,  and  a  colourless,"  crystalline 
compound,  C4H804N2,  m.  p.  104°,  which  could  not  be  reduced. 

The  action  of  an  ethereal  solution  of  nitrous  acid  (rather  less  than 
1  mol.  N203)  on  a  cooled  ethereal  solution  of  isobutylene  yields  :  (1)  a 
small  quantity  of  a  nitrosite,  C4H803N2,  m.  p.  80 — 80*2°,  which 
crystallises  in  colourless,  shining  plates  and  dissolves  sparingly  in 
most  of  the  ordinary  solvents,  forming  blue  solutions  ;  (2)  a  large 
proportion  of  a  blue  liquid ,  of  which  the  crystalline  compound  is 
probably  a  polymeride.  Both  compounds  yield  isobutylenediamine  on 
reduction  with  tin  and  hydrochloric  acid. 

The  reducibility  of  the  nitrosite  depends  on  the  presence  of  the 
grouping  CH2!C  (compare  Demjanoff,  Abstr.,  1899,  i,  845  ;  Schmidt, 
Abstr.,  1903,  i,  597).  T.  H.  P. 

Electrolytic  Preparation  of  Chloroform.  P.  Tbechzinsky 
(J.  Russ.  Phys.  Ghem.  Soc.,  1906,  38,  734 — 741). — Chloroform  has 
been  prepared  by  the  electrolysis  of  calcium  chloride  in  the  presence 
of  ethyl  alcohol.  Judging  by  the  yield  of  chloroform,  the  reaction 
most  probably  proceeds  in  the  following  stages  :  CHg'CHg’OH  +  Cl2  — > 
CHg-CHO  ;  CH3-CHO  +  3C12  Cdg-CHO  ;  2CCl3-CHO  +  Ca(OH)2  = 
2CHC13  +  Ca(HC02)2.  This  is  further  confirmed  by  the  fact  that 
when  the  yield  of  chloroform  is  small,  the  escaping  gas  has  an  odour  of 
acetaldehyde,  acetic  acid,  and  ethyl  acetate.  The  concentration  of  the 
calcium  chloride  must  lie  between  40  and  70  grams  per  100  c.c.  of  water, 
the  alcohol  must  be  in  the  proportion  of  5 — 10  c.c.  per  450  c.c.  of 
calcium  chloride  solution,  and  the  temperature  must  lie  between 
49°  and  73°.  The  voltage  employed  has  no  effect  providing  it  is  above 
2*2  and  the  best  strength  of  current  is  8  amperes.  With  slight  modi¬ 
fications  potassium  or  sodium  chloride  can  replace  calcium  chloride. 

Z.  K. 
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Action  of  Dilute  Nitric  Acid  on  Haloid  Compounds.  III. 
Michael  I.  Konowaloff  (J.  Russ.  Phys.  Chem.  Soc.,  1906,  38,  607 — 612. 
Compare  Abstr.,  1904,  i,  495,  657). — The  action  of  dilute  nitric 
acid  on  isobutyl  chloride  yields:  (1)  a-chloro- (3-nitro- (3-methylpropane 
(tertiary  chloronitroisobutane),  CH2Cl*CMe2*N02,  b.  p.  181 — 183Q, 
Dq  1*1960,  DJ9  1*1822,  1*44461  ;  reduction  with  tin  and  hydro¬ 

chloric  acid  gives  a  mixture  of  bases  including  a-chloro- (3-amino-(3- 
■methylpropane ,  CH2Cl-CMe2*NH2,  b.  p.  120—130°,  D>8  09464, 

ft],8  1*42705  ;  (2)  a  mixture  of  primary  and  secondary  chloronitro- 
isobutanes. 

With  isobutyl  bromide,  dilute  nitric  acid  gives  a -hr  omo- (3-nitro- 
(3-methylpropane,  CH2Br-CMe2*N02,  b.  p.  110— 115°/60  mm.,  DJ8  1*5545, 
/in  1*47838,  and  other  products  not  yet  identified. 

On  heating  isoamyl  chloride  with  nitric  acid  (D  1*075)  in  a  sealed 
tube  at  125°,  it  yields  a -chloro-y-nitro-y-methylbutane, 
CH2Cl-CH2-CMe2-N02, 

b.  p.  203—204°/735  mm.,  D9  1*1739,  D’°  1*1576,  1*45412,  which 

gives  a  mixture  of  bases  when  reduced  with  tin  and  hydrochloric  acid. 

T.  H.  P. 

Transformation  of  the  Primary  Saturated  Alcohols  into  the 
Corresponding  Monobasic  Acids.  H.  Fournier  ( Compt .  rend. , 
1907,  144,  331 — 333). —  Under  conditions  employed  by  previous 
authors,  the  oxidation  of  primary  saturated  alcohols  by  means  of 
alkaline  potassium  permanganate  gives  very  little  of  the  corresponding 
monobasic  acid.  The  author  shows  that  if  the  alcohol  is  dissolved  in 
a  10%  solution  of  potash  and  treated  gradually  with  a  3%  solution  of 
potassium  permanganate  in  quantity  sufficient  to  give  2  atoms  of 
oxygen  for  each  molecule  of  alcohol,  the  mixture  being  kept  cold,  the 
potassium  salt  of  the  corresponding  monobasic  acid  is  formed,  and 
the  latter  may  be  liberated,  after  removal  of  manganese  dioxide  by 
filtration,  by  adding  sulphuric  acid  very  slowly.  In  this  way 
fsoamyl  alcohol,  8-methylamyl  alcohol,  e-methylhexyl  alcohol,  w-butyl 
alcohol,  isobutyl  alcohol,  and  propyl  alcohol,  on  oxidation,  give  yields 
of  the  corresponding  monobasic  acids  varying  from  70 — 75%  of  the 
theory.  Ethyl  alcohol  gives  only  a  50%  yield  of  acetic  acid. 

E.  H. 

Certain  Molecular  Compounds  of  Calcium  Chloride.  Boris 
N.  Menschutkin  (J.  Russ.  Phys.  Chem.  Soc.,  1906,  38,  1010 — 1036. 
Compare  Abstr.,  1906,  i,  131,  132). — The  alcoholates  of  calcium 
chloride  are  readily  obtained  by  dissolving  anhydrous  calcium  chloride 
in  dehydrated  alcohols.  Heat  is  developed  and,  when  the  solution  cools, 
the  alcoholate  is  deposited  in  crystals. 

The  melting  point  diagram  of  the  system  CaCl2,MeOH  consists  of 
three  intersecting  curves  :  (1)  the  solubility  curve  of  the  compound 
CaCl2,4MeOH  reaching  to  55°;  (2)  the  solubility  curve  of  the  com¬ 
pound  CaCl2,3MeOH  extending  from  55°  to  178°,  the  m.  p.  of  the 
compound,  and  (3)  the  solubility  curve  of  another  alcoholate  containing 
less  alcohol.  The  diagram  greatly  resembles  that  obtained  for  the 
system  CaCl2,H20  (Roozeboom,  Abstr.,  1889,  752). 

u  2 
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The  solubility  curves  of  CaCI2,4TSf«OH  and  CaCl2,4H20  are  similar 
and  so  also  are  those  of  CaCl2,3MeOfi  and  CaCl2,2H20  ;  the  curve 
for  CaCI2,3MeOH  is  also  analogous  to  that  for  MgBr2,6MeOH. 
Tables  are  given  showing  the  solubility  of  CaCl2,4MeOH  in  methyl 
alcohol  between  0°  and  56°  and  of  CaCl2,3MeOH  between  55°  and 
177°. 

With  ethyl  alcohol,  calcium  chloride  forms  only  one  compound, 
CaCl2,3EtOH,  m.  p.  97°,  which  separates  in  large  crystals;  its  solu¬ 
bility  in  ethyl  alcohol  has  been  determined  between  0°  and  97°.  Com¬ 
pounds  of  analogous  composition  are  also  obtained  with  propyl,  isobutyl, 
and  isoamyl  alcohols,  but  their  solubilities  in  the  corresponding 
alcohols  could  not  be  accurately  determined,  as  they  form  very  viscous 
solutions. 

Thus  the  alcoholates  of  calcium  chloride  are  of  the  general  type 
CaCl2,3ROH,  and  crystallise  more  readily  than  those  of  magnesium 
bromide,  which  have  the  formula  Mg Br2,6ROH  (compare  Abstr.,  1906, 
i,  131,  132).  The  m.  p.’s,  of  the  two  series  of  compounds  are  as  follow  : 

CaCl2,3MeOH  .  177°  MgBr2,6MeOH .  190° 

CaCl2,3EtOH  .  97°  i  MgBr2,6EtOH  .  108-5° 

CaCl2,3PrOH  .  87—88°  MgBr2,6PrOII  .  52° 

CaCl2,3CHMe2-CH2-OH  105°  MgBr2,6CHMe2-CH2-OH  80° 

With  isopropyl  alcohol,  calcium  chloride  forms  an  alcoholate, 
CaCl2,3Pr^OH,  crystallising  in  small  needles,  whilst  with  tertiary 
alcohols  it  gives  alcoholates,  which  apparently  contain  only  1ROH  and 
do  not  melt,  but  decompose,  on  heating. 

On  dissolving  dehydrated  calcium  chloride  in  a  dehydrated  mono¬ 
basic  fatty  acid,  a  crystalline  compound  is  obtained,  which  can  be  crystal¬ 
lised  from  the  corresponding  acid  (compare  Ben  rath,  Abstr.,  1905,  i, 
734).  In  the  system  CaCl2,C2H402,  the  m.  p.  first  falls  from  16'2°, 
that  of  acetic  acid,  to  11-1°,  which  corresponds  with  a  content  of  42% 
of  the  compound  CaCl2,4C2H402  ;  it  then  rises  to  73°,  the  m.  p.  of 
CaCl.2,4C2H402,  which  crystallises  in  rhombohedra.  The  solubility 
curve  of  this  compound  in  acetic  acid  is  very  similar  to  that  of 
MgBr2,6C2H402.  Eormic  acid  dissolves  calcium  chloride,  but  deposits 
no  compound  on  cooling.  Propionic  acid  gives  the  compound, 

CaCl2,4C3H602, 

and  butyric  acid,  CaCl2,C4H802  (1),  both  crystallising  in  leaflets. 

The  compound  of  calcium  chloride  with  ethyl  acetate,  obtained  by 
Liebig  ( Annalen ,  1833,  5,  36 — 37),  has  the  composition 
CaCl2,2CH3-C02Et, 

and  is  almost  insoluble  in  ethyl  acetate.  Compounds  of  similar 
constitution  are  CaCl2,2CH3’C02Me,  CaCl2,2H>C02Et,  and 
CaCl2,2CH3-C02Pr  (1). 

With  methylal,  calcium  chloride  forms  CaCl2,CH2(OMe)2,  which 
crystallises  in  small  needles,  insoluble  in  methylal,  and  with  acetal, 
CaCl2,CH2(OEt)2,  which  forms  long  leaflets.  T.  H.  P. 

Preparation  of  Optically  Active  Butyl  Alcohol.  Hicham 
Meth  ( Ber .,  1907,  40,  695 — 697). — The  author  describes  a  novel 
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method  of  resolving  an  inactive  alcohol  into  its  optically  active  com¬ 
ponents,  the  principle  of  which  depends  on  the  formation  of  a  hydrogen 
ester  from  the  alcohol  and  a  dibasic  acid,  the  resolution  of  this  acid- 
ester  by  the  ordinary  alkaloidal  method  and  the  subsequent  hydrolysis 
of  the  optically  active  acid-ester  obtained  in  this  manner. 

sec.- Butyl  alcohol  was  converted  into  butyl  hydrogen  sulphate  (com¬ 
pare  Marckwald,  Abstr.,  1902,  i,  418).  Barium  sec. -butyl  sulphate, 
(C4H9S04)2Ba,2H20,  is  readily  soluble  in  water  ;  the  calculated  amount 
of  brucine  sulphate  was  added  to  its  aqueous  solution,  and  the  pre¬ 
cipitated  barium  sulphate  filtered  off.  The  brucine  salt  of  the  d- acid 
was  readily  obtained  pure  from  the  filtrate;  it  has  m.  p.  210°,  decom¬ 
posing  ;  this  brucine  salt  was  then  converted  into  barium  d-sec .-butyl 
sulphate,  (C4H9S04)2Ba,H20,  which,  in  aqueous  solution,  has  [a]D  +  0*57° 
(C  =  41-85).  The  barium' salt  was  hydrolysed  by  boiling  with  dilute 
sulphuric  acid  for  three  hours  ;  the  resulting  alcohol  had  [a]D  -f0,32°. 
Partial  racemisation  probably  occurred  during  the  hydrolysis  of  the 
barium  salt.  A.  McK. 

Various  Syntheses  of  DimethyKsopropylcarbinol,  CMe2Pi^’OH. 
Louis  Henry  ( Compt .  rend.,  1907,  144,  308 — 313). — The  author 
having  obtained  Butleroff’s  pentamethylethanol  (Abstr.,  1875,  1248) 
by  the  action  of  magnesium  methyl  bromide  on  ethyl-a-chloro-a  methyl- 
propionate,  expected  that  under  the  same  conditions  a-chloro-/3-methyl- 
propaldehyde  would  give  Friedel’s  pinacolyl  alcohol,  CMe8"CHMe-OH, 
but  obtained  instead  dimethylisopropylcarbinol.  The  reaction  is  ex¬ 
plained  by  the  scheme  CMe2Cl-CHO  — >-  CMe2Cl’CHMe,OMgBr  — >- 

°<CHMe  MgBr-0-CMe2-CHMe2  — OH-CMe2-CHMe2. 

In  support  of  this  the  author  adduces  the  facts  that  (1)  by  the  action 
of  magnesium  methyl  bromide  onBrochet’s  aj3-dichlorodiisobutyl  ether, 
CMe2Cl,CHCl*0*C4H9  (Ann.  Chim.  Phys.,  1897,  [vii],  10,  289  and  347), 
(3  chloro-a-methyld  iiso  butyl  ether,  CMe2Cl’  OH  Me  •  O*  C4H9,  b.  p.  1 78 — 179° 
is  obtained.  (If  the  a/S-dichlorodiisobutyl  ether  is  added  to  excess  of 
magnesium  methyl  bromide  in  ethereal  solution,  hydrogen  chlorideis  elim¬ 
inated  giving  the  unsaturated  ether,  CMe2ICMe*OC4H9,b.  p.  162 — 164°.) 

(2)  /?-Methylbutylene-/?y-oxide,  (b  p.  75°),  very  readily 

gives  /?y-dimethyl-/?-butanol  by  reaction  with  magnesium  methyl 
bromide  in  the  usual  way. 

isoAmylene  monocblorohydrin,  CMe2Cl*CHMe*OH,  formed  by  the 
action  of  hydrogen  chloride  on  /3-methylbutylene  oxide,  also  reacts  with 
magnesium  methyl  bromide,  giving  almost  entirely  dimethylisopropyl- 
carbinol  instead  of  the  secondary  pinacolyl  alcohol  expected,  which, 
however,  seems  to  be  found  in  small  amount.  The  course  of  the 
reaction  must  be  similar  to  that  in  the  case  of  a-chloro-/2-methylprop- 
aldehyde,  since  the  first  action  of  magnesium  methyl  bromide  is  to 
cause  the  evolution  of  methane  and  formation  of  the  compound 
CMe2Cl  •  CHMe  *OMgBr. 

The  fact  that  the  group  CMe2Cl',  which  in  a-chloro-/?-methylprop- 
aldehyde  is  not  attacked  by  the  magnesium  methyl  bromide,  is  also 


274 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


present  in  ethyl  a-chloro-a-methylpropionate  from  which  pentamethyl- 
ethanol  is  formed,  leads  to  the  following  scheme : 

CMe2Cl’C02Et  — >  CMe2Cl*  CMe2*  OMgBr  ->  0<^®2  — >■ 

CMe8*CMe2,OMgBr  — >-  CMea*CMe2‘OH,  for  the  formation  of  the 
latter.  E.  H. 


Conversion  of  Ethylene  Glycol  into  Acetaldehyde.  Alexei  E. 
Faworsky  (P.  Russ.  Phys.  Chem.  Soc.,  1906,38,  741 — 755). — Although 
the  end  products  resulting  from  the  action  of  dehydrating  agents  or  of 
aqueous  mineral  acids  on  the  a-glycols  are  well  known,  the  actual 
mechanism  of  the  reaction  is  purely  hypothetical,  owing  largely  to  the 
fact  that  in  no  case  have  the  intermediate  substances  been  isolated. 
Wurtz’s  experiments  on  ethylene  glycol  have  been  repeated  with  slight 
modifications,  and  acetaldehyde  and  ethylidene  ethylene  ether  have 
been  obtained,  but  the  main  product  was  diethylene  ether,  a  substance 
identical  with  Wurtz’s  dioxy ethylene  and  LaurenQo’s  glycolic  ether. 
It  has  all  the  properties  of  an  ether,  and  its  refractive  index  corre- 


sponds  with  the  formula  0\qjj2.qjjC>0,  but  it  very  readily  forms 
oxonium  salts  with  iodine,  sulphuric,  and  picric  acids  of  the  type 


0<^Qg2.Qg2^0<^^.  When  carefully  distilled  with  sulphuric  acid 

or  zinc  chloride,  the  distillate  consists  mainly  of  acetaldehyde,  hence 
diethylene  ether  must  be  taken  as  a  true  intermediate  product  formed 
by  the  action  of  these  reagents  on  ethylene  glycol,  its  mode  of  forma¬ 
tion  being  exactly  analogous  with  that  of  any  other  ether,  whilst  the 
formation  of  acetaldehyde  and  ethylidene  ethylene  ether  is  assumed  to 
be  due  to  the  successive  formation  and  decomposition  of  its  oxonium  salt. 
Contrary  to  Krassuski’s  supposition  (Abstr.,  1903,  i,  8),  it  is  considered 
very  unlikely  that  ethylene  oxide  should  be  an  intermediate  compound 
in  these  reactions.  The  oxonium  iodide  of  ethylene  ether,  m.  p.  84°,  is 
immediately  decomposed  by  water  and  air,  is  soluble  in  benzene  and 
chloroform  which  also  decompose  it.  The  sulphate,  m.  p.  100°,  is  dis¬ 
solved  and  decomposed  by  water.  The  picrate,  m.  p.  66°,  forms  pale 
yellow  crystals.  Z.  K. 


Constitution  of  Dioxyethylene.  Emanuale  Paterno  and 
Rosario  Spallino  (Atti  R.  Accad.  Lincei,  1907,  [v],  16,  i,  87 — 92. 
Compare  preceding  abstract). — Dioxyethylene  bromide,  m.  p.  65°, 
prepared  by  the  method  given  by  Wurtz  (Ann.  Chim.  Phys.,  1863, 
[ili],  69,  321),  has  the  formula  (C2H40)2Br2  in  freezing  benzene. 

Dioxyethylene,  b.  p.  101°,  in.  p.  9°,  also  combines  readily  (1)  with 
iodine,  giving  the  iodide,  (C2H40)2I2,  m.  p.  85° ;  (2)  with  concentrated 
sulphuric  acid,  giving  the  sulphate,  (C2H40)2H2S04,  m.  p.  101°,  and 
(3)  with  mercuric  chloride,  giving  the  compound,  (C2H40)2HgCl2,  which 
dissolves  in  water,  alcohol,  or  ether  and  can  be  crystallised. 

When  heated  with  concentrated  hydriodic  acid  in  a  sealed  tube  at 
140°,  dioxyethylene  yields  ethyl  iodide  (1)  and  acetic  acid.  Oxidation 
with  permanganate  yields  carbon  dioxide  and  oxalic  acid. 

These  results  show  that  dioxyethylene  exhibits  both  the  behaviour 
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of  compounds  containing  a  double  linking  and  that  characteristic  of 
substances  in  which  basic  oxygen  is  present.  Its  constitution  is  most 
. . CH0.  _  ^CH„ 


probably  represented  by  the  formula  i  2^OIO<\i  2 


T.  H.  P. 


Preparation  of  Alkyloxy-glycols.  Auguste  Behal  and  Marcel 
Sommelet  (D.R.-P.  177615). — The  alkyloxy-glycols,  OH‘CRR/,CH2*OX, 
are  of  importance  in  the  synthesis  of  aldehydes,  but  hitherto  they  have 
been  obtained  only  with  great  difficulty.  A  general  method  of  pre¬ 
paration  has  now  been  devised  based  on  the  action  of  organomagnesium 
compounds  either  on  the  alkyloxy-ketones,  R’COCH^OX,  or  on  the 
esters,  C02R*CH2,0X,  of  the  alkyloxy-acetic  acids. 

The  alkyloxy-groups  do  not  interact  providing  that  excess  of  the 
organomagnesium  compound  is  avoided.  One  molecule  of  this  reagent 
is  required  for  the  alkyloxy-ketone,  RCOCH2’OX  +  R'*MgBr  = 
CRR'(OMgBr)*OH2*OX,  and  two  for  the  alkyloxy-acid,  0X'CH2‘C02R' 
+  2MgRBr  =  OX*CH2*CRR*OMgBr  +  MgBr*OR\  On  treatment  with 
water  the  additive  compounds  yield  respectively  OH,CRR',CH2,OX 
and  OH-CR2-CH2-OX. 

The  patent  contains  a  table  of  new  alkyloxy-glycols  which  have  been 
thus  obtained.  G.  T.  M. 


Fixation  of  Methyl  Alcohol  on  Camphene  and  Trimethyl- 
ethylene.  Albert  Reychler  {Bull.  Soc.  chim.  Belg .,  1907,  21, 
71 — 74). — When  a  mixture  of  methyl  alcohol  and  methyl  iodide  is 
heated  in  a  closed  tube  at  120 — 140°  during  two  hours,  the  reactions 
represented  by  the  following  equations  occur  :  MeOH  +  Mel  =  Me20  + 
HI,  MeOH  +  HI  =  H20  +  Mel.  Similarly,  when  a  mixture  of  camphene, 
methyl  iodide,  and  methyl  alcohol  is  heated  in  a  closed  tube  for  five 
hours  at  130 — 140°,  methyl  isobornyl  ether  is  produced.  This  pro¬ 
perty  of  acting  as  a  catalytic  agent  under  these  conditions  is  not 
confined  to  hydrogen  iodide,  since  Bertram  and  Walbaum  have  shown 
that  acetic  acid  and  camphene  react  in  presence  of  sulphuric  acid  to 
form  isobornyl  acetate,  and  similar  cases  are  recorded  by  Semmler 
(Abstr.,  1901,  i,  90)  and  Hesse  (Abstr.,  1906,  i,  375).  When 
/?-methyl-AP-butylene,  methyl  alcohol  and  sulphuric  acid  are  heated 
together  at  95°  in  a  closed  vessel,  a  yield  equivalent  to  50%  of  the 
theoretical  of  the  corresponding  methyl  amyl  ether,  b.  p.  86°,  is 
obtained.  T.  A.  H. 


Structure  ot  Phosphorous  Acid  and  its  Derivatives.  IV. 
The  Conversion  of  Tervalent  into  Quinquevalent  Derivatives 
of  Phosphorus.  Alexander  E.  Arbusoff  {J.  Russ.  Rhys.  Chem. 
Soc.,  1906,  38,  687 — 718.  Compare  this  vol.,  i,  8,  174). — When 
the  tervalent  derivatives  of  phosphorus  are  acted  on  by  water  or 
alcohol,  quinquevalent  derivatives  are  mostly  obtained.  The  reason 
for  this  seems  to  be  the  unsaturated  character  of  the  tervalent  com¬ 
pounds  which  under  certain  physico-chemical  conditions  tend  to 
utilise  their  reserve  of  energy  and  pass  into  a  more  stable  form. 
Thus,  when  compounds  of  the  type  P(OR)3  react  with  R'X  (where 
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R'  stands  for  hydrogen,  or  a  fatty  radicle  either  identical  with  or 
different  from  it,  and  X  a  halogen  or  hydroxyl),  they  are  converted 
into  compounds  of  the  type  OIPR'(OR)2.  R'X  acting  as  a  catalyst, 
the  course  of  the  reaction  being  R'X  +  P(OB)3  =  PR'(OR)3X  = 
OIPR'(OR)2  +  XR.  Various  ethyl,  propyl,  and  methyl  compounds  of 
this  character  have  been  prepared  in  this  way.  The  intermediate 
compounds  being  very  unstable  can  seldom  be  isolated,  but  the  com¬ 
pound  PMe(OPh)3I,  prepared  by  the  action  of  methyl  iodide  on 
triphenyl  phosphite,  has  been  obtained,  and  on  distillation  yields  iodo- 
benzene  and  diphenyl  methyl  phosphite,  b.  p.  201 — 202°/ll  mm.  (com¬ 
pare  Abstr.,  1898,  i,  417).  Thus,  water  or  alcohol  acts  on  phosphorus 
trichloride  thus:  PC13  +  3ROH  =  P(OR)s  +  3HC1  ;  P(OR)3  +  HC1  = 
P(OR)3HCl  — >■  OIP(OR)2H,  and  to  obtain  a  good  yield  of  such 
a  compound  it  is  necessary  (1)  to  remove  too  great  an  excess 
of  hydrochloric  acid  which  might  react  further  and  ultimately  pro¬ 
duce  phosphorous  acid  itself,  and  (2)  to  work  at  low  temperatures 
(Levitsky,  Abstr.,  1903,  i,  733).  All  the  reactions  adduced  by 
Levitsky  in  proof  of  the  tervalency  of  the  phosphorus  in  the  ethyl 
compound  of  this  type  and  in  its  acid  are  shown  to  be  equally 
well  explained  by  assuming  the  quinquevalency  of  the  phosphorus 
which  is  more  in  accordance  with  its  behaviour  towards  the 
copper  halides.  Again,  when  trimethyl  phosphite  is  mixed  with 
water,  its  characteristic  odour  vanishes  immediately,  great  heat  is 
developed,  and  the  compound  OIP(OMe)2H  is  formed  ;  if  this  reaction 
takes  place  as  explained  above,  then  the  fact  that  it  is  immediate 
and  seemingly  independent  of  the  mass  of  the  reacting  substance  is 
explained  by  its  irreversibility,  whilst  the  development  of  heat  might 
be  due  to  the  oxygen  changing  from  a  single  to  a  double  linking  with 
the  phosphorus.  Finally,  the  hydroxyl  derivatives  of  tervalent  phos¬ 
phorus  cannot  exist,  and  when  formed  are  at  once  converted  into 
derivatives  of  quinquevalent  phosphorus  in  exact  analogy  with 
>C:CH-OH  >CH-CHO.  Z.  K. 

Crystalline  Compound  of  Acetic  Acid  with  Hydrogen 
Bromide.  Alexei  E.  Tschitschibabin  ( J .  Jiuss.  Phys.  Chem.  Soc., 
1906,38,1.104 — 1105). — McIntosh  (Abstr.,  1906,  i,  481)  has  stated 
that  acetic  acid  does  not  unite  with  hydrogen  bromide  at  low- 
temperatures,  but  the  author  finds  that,  when  glacial  acetic  acid  is 
saturated  with  dry  hydrogen  bromide,  heat  is  developed,  and  the 
viscous  liquid  obtained,  when  kept  in  a  cold  place,  solidifies  to  a  mass 
of  crystals  of  the  compound  2C2H402,HBr,  m.  p.  7 — 8°. 

A  similar  viscous  liquid  is  obtained  on  mixing  glacial  acetic  acid 
with  concentrated  sulphuric  acid,  but  no  crystalline  compound  could 
be  separated.  T.  H.  P. 

[Preparation  of  Bromides  of  Dialkylacetic  Acids.]  Kalle 
&  Co.  (D.R.-P.  175585). — Instead  of  transforming  the  dialkylmalonic 
acids  into  the  dialkylacetic  acids  and  then  converting  the  latter  into 
the  dialkylacetamides,  the  dialkylmalonic  acid  may  be  treated  directly 
with  bromine  and  the  bromoalkylacetic  acid  produced  then  converted 
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into  the  amide.  a-Bromo-a-ethylbutyric  acid,  0Et2Br4C02H,  b.  p. 
200 — 201°,  is  obtained  by  heating  diethylmalonic  acid  with  an 
equal  weight  of  bromine  at  160 — 180°,  liberating  hydrogen  bromide. 
a-Bromo-a-methylvaleric  acid  has  b.  p.  204 — 205°.  a-Bromo-a-ethyl- 
valeric  and  a-bromo-a-propylvaleric  acids  have  b.  p.  212 — 213°  and 
228 — 230°  respectively.  These  acids  are  readily  converted  into  the 
corresponding  amides.  G.  T.  M. 

Theory  of  Saponification.  II.  Bichard  Fanto  and  Milan  J. 
Stritar  (. Annalen ,  1907,  351,  332 — 343.  Compare  Abstr.,  1904,  i, 
843). — In  Geitel’s  method  of  “cold  saponification”  (Abstr.,  1897,  ii, 
547)  three  reactions  may  take  place:  (1)  formation  of  a  soap  and 
glycerol  by  saponification  of  the  triglyceride ;  (2)  ester  formation  by 
displacement  of  glycerol  by  the  solvent  alcohol,  and  (3)  formation  of 
a  soap  by  hydrolysis  of  the  ester  formed  intermediately.  The  course 
of  these  reactions  must  be  studied  before  the  results  obtained  by 
Geitel’s  method  of  saponification  can  be  interpreted. 

Two  series  of  saponification  experiments  with  rape-seed  oil  are 
described,  and  the  results  tabulated  and  expressed  in  curves.  The  oil 
is  shaken  with  a  known  volume  of  alcoholic  potassium  hydroxide,  the 
reaction  stopped  after  a  given  time  by  addition  of  a  measured  amount 
of  acetic  acid,  and,  after  addition  of  alcohol  and  ether,  the  excess  of 
acetic  acid  titrated  ;  from  this  is  calculated  the  ions,  OH',  taking  part 
in  the  hydrolysis.  An  excess  of  acid  is  then  added,  the  alcohol  and 
ether  distilled  off,  and  the  total  liberated  glycerol  determined  in  the 
residue.  The  difference  of  the  total  glycerol  and  that  corresponding 
with  the  ion«,  OH',  required  for  the  hydrolysis  is  the  amount  of 
glycerol  displaced  in  the  ester  formation.  It  is  noticeable  that  the 
curves  do  not  show  any  irregularities  in  the  neighbourhood  of  the 
point  of  clearance  of  the  hydrolysis  mixture.  An  apparent  decrease 
in  the  amount  of  the  “  ester- glycerol  ”  must  be  caused  by  partial 
hydrolysis  of  the  ester  in  presence  of  still  unchanged  triglyceride. 

The  unchanged  triglyceride  is  isolated  by  distillation  in  a  current  of 
steam  (Henriques,  Abstr.,  1899,  ii,  258)  and  successive  extraction  of 
the  residue  with  light  petroleum  and  alcohol ;  when  hydrolysed  with 
alcoholic  potassium  hydroxide,  the  residual  triglyceride  of  rape-seed  oil 
yields  erucic  and  arachidic  acids.  From  the  quantitative  results 
obtained,  the  conclusion  is  drawn  that  the  saturated  triarachin  is  more 
stable  towards  alkalis  than  the  unsaturated  trierucin  and  trirapin. 

G.  Y. 

Catalytic  Hydrogenation  of  Unsaturated  Esters.  Georges 
Darzens  ( Compt .  rend.,  1907,  144,  328 — 331). — The  author  has 
applied  to  unsaturated  esters  the  method  of  hydrogenation  in  the 
presence  of  nickel  obtained  by  reducing  the  oxide  at  280°k(Abstr., 
1905,  i,  172).  Ethyl  acrylate  and  dimethylacrylate  give  ethyl 
propionate  and  tsovalerate  respectively.  Ethyl  pelargonate  is  obtained 
from  ethyl  A^-nonenoate,  while  the  series  of  /3/J-methylalkylacrylic 
esters  of  the  typo  CMeRlCH4C02Et  give  the  homologous  fatty  acid 
esters  of  the  general  formula  CHMeR*CH24C02Et.  The  disubstituted 
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acrylic  esters  were  obtained  by  condensing  the  ketones,  R’COCHg,  with 
ethyl  chloroacetate,  and  dehydrating  the  /3- hydroxy-acid  formed,  by 
means  of  phosphoric  oxide.  Ethyl  undecenoate, 
CH2:CH-[CH2]8-C02Et, 

prepared  by  distilling  castor  oil  in  a  vacuum,  gives  ethyl  undecoate. 
Ethyl  cinnamate  and  ethyl  phenylcrotonate  give  ethyl  phenylpropionate 
and  ethyl  phenylbutyrate.  A1 :  2  cycZtfHexenecarboxylic  acid  is  obtained 
from  cycZohexanone.  The  bisulphite  compound  of  this  ketone  is  treated 
with  potassium  cyanide,  and  the  nitrile  obtained  is  hydrolysed  by  cold 
hydrochloric  acid,  forming  hydroxycycfohexanecarboxylic  acid  of  which 
the  ethyl  ester  after  dehydration  by  phosphoric  oxide  gives  ethyl 
A1 : 2-cycfohexenecarboxylate  by  hydrogenation.  The  o-,  m-,  and  jo-methyl 
homologues  of  this  acid  are  similarly  prepared.  In  the  same  manner 
hexahydrophenylacetic  acid  is  obtained  from  cyclohexanone  after  con¬ 
densing  the  latter  with  ethyl  chloroacetate. 

The  method  of  catalytic  hydrogenation  differs  from  Bouveault  and 
Blanc’s  method,  using  sodium  and  boiling  alcohol  (Abstr.,  1903,  i,  597, 
673  ;  1904,  i,  642  ;  1905,  i,  11,  12,  13),  in  that  the  latter  transforms 
the  group -C02K  into  _CH2*OH,  and  often  hydrogenates  tbe  aromatic 
nucleus  and  the  ethylenic  grouping  in  the  apposition,  while  catalytic 
hydrogenation  does  not  affect  the  C02H  group  or  the  aromatic  nucleus 
unless  it  is  partially  hydrogenated  already,  and  reduces  the  ethylenic 
grouping  in  all  positions. 

The  reactions  give  a  practical  method  for  the  synthesis  of  an  acid, 
Cn+i,  from  an  aldehyde  or  ketone  C n.  E.  H. 


Preparation  of  Acylcampholic  Esters  and  a  New  Method  of 
Formation  of  Hydroxyphenylhomocampholic  Acid.  Albin 
Haller  and  Charles  Weimann  (Compt.  rend.,  1907,  144,  297 — 301. 
Compare  Haller,  Abstr.,  1889,  1205  ;  Blaise,  Abscr.,  1901,  i,  133). — 
When  organomagnesium  compounds  act  on  the  cyanocampholic  esters, 
imino-compouDds  are  formed,  and  these  are  hydrolysed  by  dilute 


CH  'CN 

sulphuric  acid  into  keto-derivatives,  C8H14\qq  — 


-> 


r,  /CH2-CR':NMgI  n  Tr  ^CH2-COR' 

C8H,4<;C022R  °8H14<C02R  • 

Under  the  conditions  employed,  the  organomagnesium  compound 
does  not  attack  the  group  *C02It.  The  esters  so  obtained  are  very 
difficult  to  saponify,  and  as  they  resemble  in  this  respect  the  /?-cam- 
phoric  esters  they  probably  contain  the  'C02R.  group  in  a  similar 
position  in  the  molecule.  Their  ketonic  nature  is  proved  by  the  for¬ 
mation  of  semicarbazones.  Methyl  acetylcampholate, 

C02Me-  CpH14-  CH2-  COMe, 

is  an  oil  with  an  agreeable  odour,  almost  colourless  when  freshly 
distilled,  b.  p.  190°/50  mm,,  [a]D  +73*29°;  the  semicarbazone, 
C14H2503N3,  forms  white  needles,  m.  p.  251°.  Ethyl propionylcampholate, 
C02Et*C8H14*CH2*C0Et,  is  an  oil,  b.  p.  198°/25  mm.,  slightly  yellow 
when  freshly  distilled,  and  becoming  distinctly  yellow  on  contact  with 
light  and  air ;  the  semicarbazone,  C16H2903N3,  forms  silky  needles, 
m.  p.  180*5o.  Methyl  benzoylcampholale,  C02Me*C8H14,CH2,C0Ph, 
crystallises  from  light  petroleum  in  spangles,  m.  p.  71°;  its  semi- 
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carbazone  has  m.  p.  222°.  The  ethyl  ester  has  m.  p.  48 — 49°,  b.  p. 
225°/15  mm.  ;  its  semicarbazone  has  m.  p.  180°.  Benzoylcampholic 
acid ,  C02H*CgHu*CH2*C0Ph,  which  is  the  keto-derivative  corre¬ 
sponding  with  hydroxyphenylhomocampholic  acid, 
C02H-C8Hu-CH2-CHPh-0H 

(Haller  and  Minguin,  Abstr.,  1900,  i,  452),  is  obtained  by  heating  the 
ester  with  hydrochloric  acid  in  a  sealed  tube  to  120 — 225°  for  five 
days.  The  product  is  insoluble  in  concentrated,  but  soluble  in  dilute, 
potassium  hydroxide,  from  solution  in  which  it  is  thrown  down  by 
acids  as  a  white,  flocculent  precipitate,  which  crystallises  from  alcohol 
or  ether  in  needles,  m.  p.  163°,  [a]D  +69°28'  (in  methyl  alcohol).  The 
semicarbazone,  C18H2503N3,  has  m.  p.  210°  (partial  decomp.).  On 
reduction  with  sodium  amalgam  the  acid  gives  hydroxyphenylhomo¬ 
campholic  acid,  which  crystallises  from  methyl  alcohol  in  white, 
transparent  lamellae  containing  methyl  alcohol  of  crystallisation  ;  it  loses 
the  alcohol  at*130°  and  then  melts  at  200 — 202°.  The  acid  obtained 
by  the  hydrolysis  of  benzylideDecamphor  (Haller  and  Minguin,  loc. 
cit.)  behaves  in  exactly  the  same  manner,  and  a  mixture  of  the  two 
products  has  m.  p.  200 — 202°.  It  follows  that  the  representation  of 
hydroxyphenylhomocampholic  acid  as  an  e-hydroxy-acid  is  correct. 

E.  H. 

Some  Derivatives  of  Dehydrocampholenic  Acid.  Michael 
N.  Konowaloff  (J.  Russ.  Phys.  Chem.  Soc.,  1906,  38,  718 — 721). — 
In  order  to  explain  the  structure  of  some  nitro-derivatives  of  cam- 
phene,  it  was  found  necessary  to  investigate  some  derivatives  of 
dehydrocampholenic  acid,  C10H14O2.  The  sodium  and  silver  salts 
were  analy.-ed.  The  chloroanhydride ,  C10H13OC1,  is  prepared  by 
dissolving  the  perfectly  dry  acid  in  an  excess  of  phosphorus  tri¬ 
chloride  ;  b.  p.  116 — 1 1 7°/ 1 5  mm.,  229 — 230°/745  (slight  decomp.), 
m.  p.  37 '5 — 38 ‘5°.  Cold  alcohol  converts  it  into  the  ethyl  ester, 
C10H]3O2Et,  which  distils  with  slight  decomposition  under  the  ordinary 
pressure,  DJ8  5  D0215,  ?i},65  1 '47446.  By  saturating  the  chlorine  com¬ 
pound  with  ammonia,  the  amide,  C10H13O*NH2,  is  obtained,  and 
crystallises  from  alcohol  in  thin,  long  prisms,  m.  p.  1 14*5 — 115'5°. 
The  chemical  and  physical  properties  of  the  derivatives  both  point 
to  the  saturated  character  of  campholenic  acid.  Z.  K. 

The  van’t  Hoff-Wislicenus  Configuration  Theory.  Arthur 
Michael  (J.  pr.  Chem.,  1907,  [ii],  75,  105 — 120). — A  reply  to 
Lossen  (Abstr.,  1906,  i,  796)  and  a  general  criticism  of  Wislicenus’s 
views  on  stereochemical  structure.  G.  Y. 

Ethyl  Lactyl-lactate.  Emile  Jungfleisch  and  Marcel  Godchot 
(Compt.rend.,  1907, 144,425 — 427). — From  the  product  of  heating  pure 
ethyl  lactate  in  a  sealed  tube  at  250°  for  seven  to  eight  hours,  there 
were  isolated  ethyl  alcohol,  ethyl  lactate,  and  ethyl  lactyl-lactate, 
OH'CHMe'COOCHMe’CC^Et,  a  colourless  liquid  with  an  ethereal 
odour,  b.  p.  215 — 220°,  l>o  1'096.  A  cryoscopic  determination  in  benzene 
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solution  gives  the  molecular  weight  199  (theory  192);  it  seems  to  be 
identical  with  the  monoethyl  dilactate  of  Wurtz  and  Friedel  {Ann. 
Chim.  Phys .,  1861,  [iii],  63,  112).  Alkalis  resolve  it  into  lactic  acid. 
The  formation  of  ethyl  alcohol  and  ethyl  lactyl-lactate  is  explained  by 
the  reaction  OH*CHMe*C02Et  4-  OH'CHMe*C02Et  =  EtOH  + 
OH’CHMe'COg'CHMe’COoEt,  which  being  reversible,  attains  an 
equilibrium.  The  reverse  reaction  is  rapid,  mere  dissolution  of  ethyl 
laetyl-lactate  in  ethyl  alcohol  giving  a  mixture  not  precipitable  by 
water.  Ethyl  lactyl-lactate  is  much  more  stable  than  the  correspond¬ 
ing  acid,  which  cannot  be  transformed  directly  into  either  salt  or 
ester. 

A  fourth  product  of  the  reaction  is  (f^-dilactide.  Its  formation  is 
due  to  the  elimination  of  a  molecule  of  ethyl  alcohol  from  the  ethyl 
lactyl-lactate  ;  this  reaction  also  is  reversible  and  when  the  alcohol  is 
lost  during  rectification  the  proportion  of  dilactide  increases. 

The  explanation  given  of  thej  formation  of  ethyl  lactyl-lactate  and 
dilactide  is  confirmed  by  the  results  of  the  following  experiments. 
(1)  When,  after  heating  the  ethyl  lactate  in  a  sealed  tube  at  260°  the 
ethyl  alcohol  formed  is  distilled  off  and  the  residue  again  heated  under 
the  same  conditions,  the  yield  of  ethyl  lactyl-lactate  is  increased  to  an 
amount  equivalent  to  half  the  ethyl  lactate  used.  (2)  When  ethyl 
lactate  is  heated  under  the  same  conditions  with  an  equal  volume  of 
ethyl  alcohol,  no  trace  of  ethyl  lactyl-lactate  can  be  isolated  from  the 
product. 

Thus  the  products  of  the  action  of  heat  on  ethyl  lactate  are 
in  character  analogous  to  those  obtained  from  lactic  acid  itself 
(Abstr.,  1906,  i,  333),  but  the  mechanism  of  the  changes  is  different. 

E.  H. 


The  Pyran  Series.  V.  ac-Diketopimelic  Acids.  Edmond 
E.  Blaise  and  Henri  Gault  {Bull.  Soc.  Chim .,  1907,  [iv],  1,  75 — 95. 
Compare  this  vol.,  i,  147,  148). — A.  resume  of  the  properties  of  these 
acids  has  already  been  given  (Abstr.,  1906,  i,  300)  and  their  method 
of  formation  is  also  dealt  with  in  this  vol,,  i,  181. 

a e-Diketopimelic  acid,  CH2[CH2’C0'C02H]2,  m.  p.  127°,  crystallises 
from  hot  acetic  acid  or  from  a  mixture  of  this  with  ether  or  from  ethyl 
acetate  on  addition  of  benzene.  The  sodium  salt  crystallises  from  a 
mixture  of  water  and  alcohol.  The  methyl  ester  separates  from  a 
mixture  of  ether  and  light  petroleum  in  crystals,  m.  p.  62°,  and 
furnishes  a  diseviicarbazone,  m.  p.  250 — 251°  (decomp.),  which  crystal¬ 
lises  from  a  mixture  of  formic  acid  and  alcohol.  The  ethyl  ester 
furnishes  a  crystalline  disemicarbazone,  m.  p.  250°,  a  diphenylhydrazone, 
m.  p.  147°,  which  crystallises  from  dilute  alcohol  in  yellow  needles,  and 
a  crystalline  dioxime,  m.  p.  144°.  a e-Diketopimelic  anhydride,  obtained 
by  heating  the  acid  with  acetyl  chloride,  could  not  be  isolated  in  a 
pure  state ;  with  aniline  it  forms  the  dianilide  of  the  acid,  m.  p. 
192 — 193°,  which  crystallises  from  boiling  benzene.  ac-Diketopimelic 
acid  yields  a  disemicarbazone,  m.  p.  about  210°  (decomp.),  which 
crystallises  with  2H20  from  boiling  water.  The  diphenylhydrazone, 
m.  p.  130°  (decomp.),  separates  from  dilute  alcohol  in  yellow  needles. 
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With  hydrazine  acetate  the  acid  furnishes  the  corresponding  azine, 

m.  p.  210°  (decomp.),  CH2<^j^2  JU  which  forms  small  needles 

H  2  *C(  C02-tL)  •  JN 

from  dilute  alcohol.  The  three  foregoing  substances  are  soluble  in  an 
aqueous  solution  of  potassium  hydrogen  carbonate.  The  dioxime,, 
obtained  by  treating  the  acid  Avith  hydroxylamine  hydrochloride,  is 
crystalline,  m.  p.  175°  (decomp.),  and  when  boiled  with  water  furnishes 
glutaronitrile,  b.  p.  162°/25  mm.  (compare  terkin,  Trans.,  1889,  55, 
702).  On  reduction  with  sodium  amalgam,  ac-diketopimelic  acid 
furnishes  the  corresponding  a e-dihydroxypimelic  acid,  which  was  not 
obtained  pure.  This  on  further  treatment  with  phosphorus  and 
hydriodio  acid  is  converted  into  pimelic  acid. 

ac-Diketo-fd-methylpimelic  acid,  m.  p.  140°  (decomp.),  obtained  by  the 
hydrolysis  of  ethyl  ethylidenebisoxalacetate,  crystallises  from  ethyl 
acetate.  The  methyl  ester  has  b.  p.  172 — 176°/15  mm.  The  dianilide, 
m.  p.  135°,  crystallises  from  boiling  alcohol.  The  disemicarhazone, 
m.  p.  210°  (decomp.),  crystallises  from  boiling  water.  The  dioxime, 
obtained  by  the  action  of  hydroxylamine  hydrochloride  on  the  acid,  is 
crystalline  and,  on  solution  in  boiling  water,  furnishes  fi-methylglutaro- 
nitrile,  b.  p.  140°/10  mm.,  the  latter  on  hydrolysis  with  potassium 
hydroxide  in  alcohol  yields  /3-methylglutaric  acid  the  anilide  of  which, 
m.  p.  117°,  crystallises  from  benzene. 

a e-Diketo-fi-ethylpimelic  acid  is  obtained  only  in  small  quantities  by 
the  acid  hydrolysis  of  ethyl  propylidenebisoxalacetate  and  is  better 
prepared  by  boiling  the  corresponding  dianhydride  with  water.  It 
crystallises  from  ethyl  acetate  and  has  in.  p.  140°  (decomp.).  The 
methyl  ester,  m.  p.  86°,  obtained  by  heating  propylidenebisoxalacetic 
dianhydride  with  methyl  alcohol,  crystallises  from  a  mixture  of  ether 
and  light  petroleum.  The  dianilide ,  m.  p.  114°,  crystallises  from 
dilute  alcohol  and  is  insoluble  in  potassium  hydrogen  carbonate 
solution.  The  disemicarhazone ,  m.  p.  about  210°  (decomp.),  crystallises 
from  a  mixture  of  chloroform  and  alcohol.  The  dioxime  is  crystalline 
and  like  its  homologues  is  unstable,  beiug  converted  by  heating  at  170°, 
or  by  boiling  its  aqueous  solution,  into  /5-ethylglutaronitrile,  b.  p. 
144°/12  mm.  This  on  treatment  with  potassium  hydroxide  in  alcohol 
furnishes  /3-ethylglutaric  acid,  which  is  converted  by  boiling  with 
acetic  anhydride  into  (3-ethylglutaric  anhydride,  b.  p.  158°/13  mm.,  and 
this  furnishes  the  corresponding  crystalline  anilide,  m.  p.  110°. 

ae-Diketo-(3-n-hexylpimelic  acid,  obtained  by  the  hydration  of  heptyl- 
idenebisoxalacetic  dianhydride,  crystallises  with  2H20,  which  it  retains 
after  recrystallisation  from  benzene.  The  methyl  ester,  b.  p.  206°/10 
mm.,  is  obtained  by  the  action  of  methyl  alcohol  on  heptylidenebis- 
oxalacetic  dianhydride.  The  dianilide,  m.  p.  104°,  crystallises  from 
dilute  alcohol.  The  disemicarhazone  crystallises  with  2H20  from  a 
mixture  of  alcohol  and  chloroform.  The  dioxime,  m.  p.  180°  (decomp.), 
forms  small  Deedles  from  benzene  and,  when  its  aqueous  solution  is 
boiled,  passes  into  /3-hexylglutaronitrile,  b.  p.  180°/14  mm.  This,  on 
treatment  with  potassium  hydroxide  in  alcohol,  yields  the  correspond¬ 
ing  acid,  m.  p.  37 — 38°,  which  crystallises  fiom  a  mixture  of  benzene 
and  light  petroleum,  cooled  in  ice  and  salt. 

(3-n-Hexylglutaric  anhydride,  b.  p.  194°/12  mm.,  obtained  by  boiling 
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the  acid  with  acetic  anhydride,  is  a  viscous  liquid  at  the  atmospheric 
temperature,  but  separates  from  methyl  chloride  in  crystals.  The 
anilide ,  m.  p.  73°,  crystallises  from  benzene.  T.  A.  H. 

Preparation,  of  Fatty,  Aromatic,  and  Hydroaromatic 
Aldehydes.  Auguste  B^hal  and  Marcel  Sommelet  (D.R.-P. 
177614.  Compare  this  vol.,  i,  275). — On  heating  the  alkyloxy-glycols, 
OH’CRR  ’CH^OX,  with  acids  the  alcohol,  X*OH,  is  eliminated  and 
the  aldehyde,  CHRR'’CHO,  is  obtained.  The  method  seems  to  be  quite 
general,  the  alkyloxy-glycols  being  heated  either  with  20%  sulphuric 
acid  or  dehydrated  oxalic  acid.  The  patent  contains  a  table  of 
certain  aldehydes  obtained  by  this  process.  G.  T.  M. 

Compounds  of  Thiosulphuric  Acid  with  Aldehydes.  II. 

Otto  Schmidt  ( Ber .,  1907,  40,  865 — 873.  Compare  Abstr.,  1906,  i, 
711). — The  existence  of  formaldehydethiosulpuric  acid  in  a  solution 
containing  the  two  constituents  is  indicated  by  the  following 
experiments. 

If  the  reaction  can  be  represented  by  OH'CH^SgOgH  ^  CH20  + 
H2S203,  then  c/c'c"  =  k  (where  c,  c',  and  c"  are  the  concentrations  of  the 
three  substances  in  the  order  given) ;  for  a  given  initial  value  of  c", 
c  must  increase  with  c,  and  consequently  c"  must  diminish.  This  is 
the  case ;  as  the  concentration  of  the  formaldehyde  increases,  that  of 
the  thiosulphuric  acid,  as  measured  by  the  time  required  for  the 
separation  of  sulphur  in  the  presence  of  hydrochloric  acid,  diminishes. 

Regarded  as  CH2(OH)2  +  H2S203  ^  0H-CH2*S203H  +  H20,  the 
reaction  is  one  of  ester-formation,  and  should  be  favoured  by  mineral 
acids ;  hydrochloric  acid  does  indeed  increase  very  markedly  the 
stability  of  the  formaldehydethiosulphuric  acid.  Thus  a  solution 
containing  47  c.c.  of  Nf  1  sodium  thiosulphate,  3  c.c.  of  water,  10  c.c. 
of  39 ‘95%  formaldehyde,  and  5  c.c.  of  25%  hydrochloric  acid 
remains  clear  until  after  prolonged  boiling,  trithioformaldehyde  is 
deposited  in  accordance  with  the  equations:  (i)  0H*CH2*S203H  = 
CH2S  +  H2S04 ;  (ii)  3CH2S  =  (CH2S)?. 

In  dilute  solution  the  reaction  (ii)  does  not  take  place,  and  (i) 
becomes  reversible,  the  k  value,  calculated  for  a  unimolecular  reaction, 
exhibiting  a  fairly  constant  value. 

The  presence  of  formaldehyde  does  not  influence  appreciably  the 
oxidation  of  sodium  thiosulphate  by  iodine,  but  the  velocity  of 
oxidation  of  the  free  acid  is  retarded  enormously  in  the  presence 
of  the  aldehyde  ;  in  fact,  the  velocity  is  retarded  under  any  of  the 
conditions  which  favour  the  formation  of  formaldehydethiosulphuric 
acid,  such  as  an  increase  of  the  concentration  of  the  formaldehyde 
or  of  the  hydrochloric  acid,  or  of  the  total  concentration. 

C.  S. 

Action  of  Aluminium  Alkyloxides  on  Aldehydes.  Ester- 
condensation  as  a  New  Form  of  Aldehyde-condensation. 

VetcheslAv  E.  Tistshenko  (J.  Russ.  Phys .  Chem.  Soc.,  1906,  38, 
482 — 540). — The  reaction  between  aluminium  propoxide  and  prop- 
aldehyde  is  similar  to  that  between  aluminium  ethoxide  and  acet¬ 
aldehyde,  the  principal  product  being  propyl  propionate,  b.  p. 
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122 — 124°/769  mm.  The  following  compounds  are  also  formed  : 

(i)  parapropaldehyde,  b.  p.  172— 173°/773  mm.,  Dg  0-9643,  D°  0-9641, 
Do0  0-9443,  D'f  0*9441  (compare  Reformatsky,  J.  Russ.  Phys .  Chem. 
Soc.y  1890,22,  197);  (2)  hexylene  glycol  propionate, 
OH-CHEt*CHMe-CO-OPr  ; 

(3)  propyl  /3-hydroxy-a-methyl valerate,  resulting  from  the  condensa¬ 
tion  of  the  aldehyde  according  to  the  equations:  2Et,CHO  = 
OH-CHEt-CHMe-CHO  ;  OH-CHEt-CHMe-GHO  +  Et-CHO  = 
OH-CHEt*CHMe-CH2-0-COEt  =  OH-CHEt-CHMe-CO-OPr.  Part 
of  the  propaldol  formed  decomposes  into  an  unsaturated  aldehyde, 
which  was  only  yielded  in  small  quantity  and  was  not  separated,  and 
water,  which  acts  on  the  aluminium  propoxide,  giving  propyl  alcohol, 
Al(OPr)3  +  3H20  =  Al(OH)3  +  3PrOH. 

Under  the  action  either  of  potassium  carbonate,  as  solid  or  saturated 
aqueous  solution,  or  of  dilute  aqueous  or  alcoholic  sodium  hydroxide 
in  the  cold,  isobutaldehyde  gives  isobutaldol,  2CHMe2*CHO  = 
CHMe2,CH(OH)*CMe2*CHO.  When,  however,  potassium  hydroxide 
at  ordinary  or  high  temperatures,  or  sodium  acetate  at  180°,  is  used,  the 
aldol  is  accompanied  by  octylene  glycol  isobutyrate  or  its  products  of 
hydrolysis.  With  aluminium  isobutoxide  and  isobutaldehyde,  the 
principal  product  of  condensation  is  isobutyl  isobutyrate,  b.  p. 
147—149°,  2CHMe„,CHO  =  CHMe2-C0-0*CH2-CHMe2.  Products 
yielded  in  smaller  proportion  are:  (1)  iso  butyl  alcohol,  and  (2) 
octylene  glycol  isobutyrate,  which  is  formed  from  the  aldehyde 
by  way  of  isobutaldol :  2CHMe2-CHO  =  CHMe2-CH(OH)-CMe2*CHO  ; 

CHMe2*CH(OH)-CMe2*CHO  +  CHMe2-CHO  = 
CHMe2*CH(0H)'CMe2'GH2*0’C0-CHMe2.  The  formation  of  isobutyl 
alcohol  may  be  due  to  the  decomposition  of  the  aluminium  isobut- 
oxide,  thus,  Al(OC4H9)3==  Al(OH)3  +  CMe2ICH2,  the  aluminium 
hydroxide  then  reacting  as  follows  :  Al(OC4H9)3  +  Al(OH)3  =  A1208  + 
3C4H9*OH  or  3CHMe2-CH2-0-C0-CHMe2  +  Al(0H)3  =  3G4H9-0H  + 
A1(C4H702)3. 

The  action  of  potassium  hydroxide  or  carbonate  on  ordinary 
iso valeraldehyde  gives  :  (1)  the  aldol  and  the  unsaturated  aldehyde 
corresponding  with  ^-methyl butaldehyde  ;  (2)  the  aldol  and  decylene 
glycol  isovalerate,  derived  from  the  a-methylbutaldehyde  ;  there  may 
also  be  formed  decylene  glycol  from  the  hydrolysis  of  the  isovalerate, 
and  a  substance,  C20H3gO3,  resulting  from  the  dehydration  of  the 
aldol.  The  condensation  of  isovaleraldehyde  and  aluminium  isoamyl- 
oxide  gives  mainly  isoamyl  iso  valerate,  small  quantities  of  amyl 
alcohol,  isoamyl  hydroxydecoate,  the  two  decylene  glycol  isovalerates 
and  other  compounds  being  obtained. 

[With  A.  Alexandroff.] — The  only  compound  separated  from  the 
condensation  products  of  aluminium  ethoxide  and  heptaldehyde  was 
heptyl  heptylaie,  C6H13^ -COg-CyH^,  b.  p.  276-5 — 278-5°  or 
157*5 — 158-5°/24  mm.,  which  gives  the  normal  molecular  weight  in 
freezing  benzene. 

[With  A.  A.  Grigorieff.] — Aluminium  ethoxide  reacts  with  chloral 
or  bromal  in  benzene  solution,  giving  as  principal  product  trichloro- 
ethyl  trichloroacetate,  CG13-C02-CH2*C013,  or  tribromoethyl  tribromo- 
acetate. 
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[With  M.  N.  Wischniakoff.] — The  principal  product  of  the  reaction 
between  aluminium  ethoxider'£tld‘  a-bromoisobutaldehyde  is  a-bromoi&o- 
butyl- a-bromoisobutyr  ate,  CMe2Br‘C02*CH2*CMe2Br,  b.  p.  114 — -117°/8-5 
mm.,  which  yields  a/3-dibromo-aa-dimethylethane  and  a-bromoiso- 
butyric  acid  when  heated  with  hydrobromic  acid  in  a  sealed  tube  at 
140°.  Ethyl  a-bromoisobutyrate  is  probably  also  formed. 

[With  N.  N.  Sum.] — m -Nitrobenzyl  m-nitrobenzaate, 

no2-c6h4-co2*ch2-c6h4-no2, 

obtained  by  the  interaction  of  aluminium  ethoxide  and  m-nitrobenz- 
aldehyde,  separates  from  benzene  in  small,  yellow  crystals,  m.  p. 
143 — 144°,  dissolves  readily  in  chloroform  and  sparingly  in  other  sol¬ 
vents  and  has  the  normal  molecular  weight  in  boiling  benzene. 
Hydrogen  bromide  decomposes  the  ester  into  wi-nitrobenzyl  bromide 
and  w-nitrobenzoic  acid. 

[With  M.  Gushoff.] — o -Nitrobenzyl  o-nitrobenzoate  (1),  prepared  by 
the  action  of  aluminium  ethoxide  on  o-nitrobenzaldehyde,  separates 
from  benzene  in  nodular  masses  of  small  crystals,  m.  p.  104 — 106°. 
p -Nitrobenzyl  p-nitrobenzoate ,  N0.)*C6H4‘C02*CH2‘C6H4,N02,  obtained 
by  the  interaction  of  aluminium  ethoxide  and  jo-nitrobenzaldehyde  in 
benzene  solution,  separates  from  benzene  in  pale  yellow  crystals,  m.  p. 
171 — 172°,  dissolves  sparingly  in  water,  alcohol,  ether,  light  petroleum, 
and  other  ordinary  solvents,  and  is  resolved  into  p-nitro benzoic  acid 
and  jo-nitrobenzyl  bromide  by  hydrogen  bromide;  this  ester  is  appa¬ 
rently  accompanied  by  ethyl  jo-nitrobenzoate. 

Attempts  to  investigate  the  reaction  between  aluminium  alkyloxides 
and  unsaturated  aldehydes,  such  as  acraldehyde,  crotonaldehyde,  and 
cinnamaldehyde,  gave  no  definite  results,  owing  to  the  readiness  with 
which  these  aldehydes  are  resinified  or  oxidised  by  the  aluminium 
alkoxide. 

The  reactions  of  the  saturated  aliphatic  and  aromatic  aldehydes 
with  aluminium  alkyloxides  are  hence  similar  to  those  occurring  with 
alkalis,  except  that  in  the  latter  case  the  esters  formed  undergo 
hydrolysis  to  the  corresponding  acids  and  alcohols.  In  the  conversion 
of  aldehydes  into  esters  by  this  means,  the  aldehyde  groups,  but  not 
the  radicles,  combined  with  them,  take  part.  This  reaction  does  not, 
however,  take  place  with  esters  of  formic  acid  which  contain  the 
CHO  group,  nor  with  ketones,  nor  with  acetal  or  paraldehyde.  The 
reaction  occurs  with  aluminium  alkyloxides  derived  from  secondary  and 
tertiary,  as  well  as  primary,  acids.  The  alkyloxides  of  sodium,  mag 
nesium,  or  zinc  also  bring  about  this  reaction,  but  those  of  acid-form¬ 
ing  elements,  such  as  boron,  do  not  do  so. 

The  author  is  of  opinion  that  none  of  the  various  hypotheses  put 
forward  to  explain  the  action  of  alkalis  or  alkyloxides  on  aldehydes  is 
sufficient  to  account  for  the  facts.  No  conversion  of  ester  into  alde¬ 
hyde  has  yet  been  observed.  T.  H.  P. 


Action  of  Magnesium  Amalgam  on  isoButaldehyde. 

Vetcheslav  E.  Tistkhenko  and  G.  N.  Grigokeeff  (J.  Buss.  Phys . 
Chem.  Soc.,  1906,  38,  540 — 547).— The  fact  that  the  action  of  sodium 
on  isobutaldehyde  yields  octylene  glycol  isobutyrate  and  a  small  pro- 
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portion  of  isobutyl  alcohol  was  explained  by  Lederer  (Abstr.,  1901, 
i,  669)  as  due  to  the  action  of  the  moisture  of  the  air  on  the  sodium 
giving  sodium  hydroxide  and  hydrogen,  the  latter  then  reducing  the 
aldehyde  to  the  alcohol.  To  test  the  accuracy  of  this  explanation, 
the  authors  replace  the  sodium  by  magnesium  amalgam,  which,  with 
the  moisture  of  the  air,  forms  magnesium  hydroxide,  a  compound 
incapable  of  forming  either  aldol  or  ester  at  the  ordinary  temperature  ; 
isobutyl  alcohol  should  thus  form  the  sole  product  of  the  reaction. 

The  action  of  4  grams  of  magnesium  in  the  form  of  amalgam 
on  100  grams  of  isobutaldehyde  yields  isobutyl  alcohol,  isobutyl 
isobutyrate,  octylene  glycol  mono-  and  di-isobutyrates,  the  isobutyl  ester 
of  the  acid,  C8H1603  (compare  Brauchbar,  Abstr.,  1897,  i,  137),  the 
isobutyrin  of  isobutyl  hydroxyoctoate  (?)  and  octylene  glycol.  The  same 
products  are  obtained  by  the  action  of  aluminium  ethoxide  on  acet¬ 
aldehyde. 

The  conclusion  is  drawn  that  the  first  change  occurring  in  the 
action  of  magnesium  amalgam  on  isobutaldehyde  is  represented  by  : 
2CHMe2*CHO  +  Mg  -  CHMe2-CO-Mg-0*CH2*CHMe2or  4CHMe2-CHO 
+  2Mg  =  (CHMe2-CO)2Mg  +  (CHMe2-CH2-0)2Mg.  The  subsequent 
actions  taking  place  are  given  by  the  equations  :  2CHMe2*CHO 
=  CHMe9-CO-0-CH2-CHMeo;  2CHMe2*CHO 

=  CHMe0*CH(OH)*CMe24CHO  ; 
CHMe2-CH(OH)-CMe2*CHO  +  CHO-CHMe“  =  either 

CHMe./CH(0H)*CMe2*CH2*0-C0*C3H7  or 
CHMe2-CH(0H)-CMe2-C0-0-C4H9.  T.  H.  P. 

Action  of  Magnesium  Amalgam  on  Acetaldehyde.  M.  P. 
Voronkoff  ( J.Russ . Phys. Chem.Soc.,  1906,  38,  547 — 550). — The  results 
described  in  the  preceding  abstracts  are  not  in  accord  with  those  of 
Meunier  (Abstr.,  1902,  i,  335),  who  obtained  /3y-dihydroxybutane  by 
the  action  of  magnesium  amalgam  on  acetaldehyde,  the  latter  being 
reduced  in  the  same  way  as  acetone  is  reduced  to  pinacone  or  benz- 
aldehyde  to  hydrobenzoin  by  means  of  sodium  amalgam. 

The  author  was  unable  to  obtain  /?y-dihydroxybutane  by  the  gradual 
addition  of  magnesium  amalgam  to  cooled  acetaldehyde,  the  products 
formed  being  aldol,  crotonaldehyde,  and  /3-butylene  glycol  acetate. 
The  last-named  compound  is  formed  by  the  condensation  of  the  aldol 
with  the  aldehyde  :  OH'CHMe’CH^CHO  +  CH3*CHO 
=  0H-CHMe-CH2-CH2*0-C0-CH3. 

The  condensing  agent  causing  this  reaction  is  probably  a  magnesium 
alkyloxide  formed  by  the  action  of  the  magnesium  amalgam  on  the 
aldehyde  :  4CH3*C  HO  +  2Mg  =  (CH3-CO)9Mg  +  Mg(OEt)3  or 
2CH3-CHO  +  Mg  -  CH3-CO*Mg-OEt. 

T.  H.  P. 

Halogen  Derivatives  of  Acetaldehyde.  Paul  Freundler 
{Bull.  Soc.  Chim.,  1907,  [iv],  1,  66 — 71.  Compare  Abstr.,  1905,  i, 
326). — When  paraldehyde  is  treated  with  bromine  at  —  10°  to  — 5°,  it 
is  transformed  almost  completely  into  bromoacetaldehyde.  If  the 
temperature  is  then  allowed  to  rise  above  0°  the  liquid  becomes  milky, 
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develops  heat,  and  finally  separates  into  two  layers,  the  upper  con¬ 
sisting  of  dilute  hydrobromic  acid  and  the  lower  of  ay-dibromo- 
crotonaldehyde.  The  latter  is  unstable  and  cannot  be  readily  isolated, 
but  on  treatment  with  excess  of  bromine  is  converted  into  the  stable 
aa/?y-tetrabromobutaldehyde.  The  initial  reaction  depends  on  the 
presence  of  some  acetaldehyde  in  the  paraldehyde  used,  and  the 
further  depolymerisation  of  the  latter  is  brought  about  by  the  hydro¬ 
gen  bromide  liberated. 

The  chlorination  of  paraldehyde  is  not  strictly  analogous  with  the 
bromination.  Chlorine  is  absorbed  below  0°,  but  no  reaction  appears 
to  occur  below  20°.  At  this  point  chloroacetaldehyde  is  formed  and 
reacts  with  some  acetaldehyde,  yielding  a-chlorocrotonaldehyde  which 
then  absorbs  chlorine,  forming  aa/i-trichlorobutaldehyde  (compare 
Pinner,  Abstr.,  1876,  i,  552,  553;  Lieben  and  Zeisel,  Abstr.,  1883, 
963,  and  Natterer,  ibid.,  964).  In  the  course  of  the  chlorination 
some  oxidation  also  occurs  with  the  formation  of  acid  products,  and 
in  addition  a  small  quantity  of  chloral  is  produced. 

Chloroacetal  may  be  prepared  from  paraldehyde  by  a  method 
similar  to  that  adopted  for  bromoacetal  (compare  Freundler  and 
Ledru,  Abstr.,  1905,  i,  326).  T.  A.  H. 

Trimethylacetaldehyde  [aa-Dimethylpropaldehyde].  Maxi¬ 
milian  Samec  (Annalen,  1907,  351,  255 — 262). — The  reactions  of 
aa-dimethylpropaldehyde  have  not  been  studied  in  consequence  of  the 
difficulty  of  its  preparation.  It  is  proposed  to  work  out  a  convenient 
method  of  preparation.  In  the  meantime  the  author  has  succeeded  in 
obtaining  the  aldehyde  in  a  45%  yield  by  oxidation  of  tert-butyl-  , 
carbinol,  which  is  prepared  in  a  4%  yield,  together  with  isobutylene  and 
other  hydrocarbons  by  Griguard’s  reaction  from  ier^butyl  bromide, 
magnesium,  and  paraformaldehyde  below  15°. 

Oxidation  of  the  alcohol  with  sodium  dichromate  and  sulphuric  acid 
leads  to  the  formation  of  aa-dimethylpropaldehyde,  b.  p.  174°,  methyl 
isopropyl  ketone,  b.  p.  93°  (Schindler,  Abstr.,  1893,  i,  71),  and  /3/2-di- 
methylpropyl  aa-dimethylpropionate,  b.  p,  165°  (Tisner,  Abstr.,  1891, 
998).  G.  Y. 

Action  of  Bromine  on  Polymeric  Aldehydes.  Adolf  Franke 
( Annalen ,  1907,  351,  421 — 425.  Compare  Abstr.,  1900,  i,  427). — The 
reaction  studied  previously  with  paraisobutaldehyde  has  been  extended 
now  to  parapropaldehyde. 

The  action  of  1  mol.  of  bromine  on  1  mol.  of  parapropaldehyde  in 
carbon  disulphide  solution,  cooled  with  ice  and  salt,  leads  to  the  forma¬ 
tion  of  two  parabromopropaldehydes,  Of  these,  one  separates 

from  alcohol  as  a  white,  crystalline  powder,  m.  p.  112’50,  resembles 
parabromoisobutaldehyde,  does  not  react  with  boiling  water  or 
reduce  ammoniacal  silver  or  Fehling’s  solution,  and  at  1 60°  decomposes 
into  the  monomole cular  a-bromopropaldehyde  (Nef,  Abstr.,  1905,  i,  6). 
The  second  isomeride,  which  is  obtained  from  the  alcoholic  mother 
liquors,  crystallises  in  prisms,  m.  p.  65°,  and  yields  a-bromoprop¬ 
aldehyde  when  heated.  These  substances  are  considered  to  be  probably 
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cis-  and  <rans-isomerides,  ^^(^S^e^r)<\o,CH(CIIAleBrj'^>^  ant^ 

CHMeBr.CH<0;OH(CHMeBr)>0 

The  action  of  bromide  on  paraldehyde  leads  to  the  formation  of  a 
product,  m.  p.  about  85°.  G.  Y. 


Preparation  of  Aldol  and  Crotonaldehyde.  Victor  Grignard 
and  Jean  Reif  {Bull.  Soc.Chim.,' 1907,  [iv],  1,  114 — 117). — Toa  mixture 
of  equal  weights  of  ether  and  acetaldehyde,  cooled  to  0°,  a  solution  of 
sodium  sulphite  is  added  in  small  quantities  at  a  time  and  the  mixture 
is  vigorously  and  continuously  agitated,  the  temperature  being  main¬ 
tained  between  5°  and  10°  until  all  the  sulphite  solution  has  been 
added.  The  temperature  is  then  allowed  to  rise  gradually  to  32°.  The 
ethereal  layer  is  separated,  washed  with  sodium  hydrogen  carbon¬ 
ate  solution,  dried  over  calcium  chloride,  and  the  ether  removed  by  dis¬ 
tillation  below  60° ;  the  residue  is  nearly  pure  aldol,  and  on  distilla¬ 
tion  at  84 — 85°  furnishes  crotonaldehyde,  which  may  be  purified 
by  treatment  with  calcium  chloride  and  redistillation.  The  yield  is 
about  48 — 50%  of  the  theoretical,  the  loss  being  due  mainly  to  the 
volatility  of  the  acetaldehyde,  a  defect  which  is  not  remedied  by  the 
use  of  a  reflux  condenser.  T.  A.  H. 


Some  Molecular  Combinations  of  Metallic  Halides  with 
Organic  Compounds.  Victor  Thomas  ( Compt .  rend.,  1907,  144, 
376 — 378.  Compare  Bodroux,  Abstr.,  1902,  ii,  391).' — The  catalytic 
effect  of  certain  liquids  on  the  reaction  between  iodine  and  the  metals 
magnesium  and  aluminium  is  not  due  to  the  solvent  action  of  the  liquid 
for  iodine,  since  some  liquids,  such  as  benzene,  carbon  disulphide, 
chloroform,  and  carbon  tetrachloride,  which  readily  dissolve  iodine,  are 
inactive.  The  aliphatic  ketones,  such  as  acetone,  methyl  ethyl  ketone, 
diethyl  ketone,  butyrone,  and  ethyl  amyl  ketone,  the  diketones,  such 
as  acetylacetone  and  acetonylacetone,  and  the  aliphatic  nitriles,  such  as 
acetonitrile,  propionitrile,  and  butyronitrile,  react  as  readily  as  do  ether 
or  anhydrous  alcohol.  But  the  aromatic  ketones,  the  aldehydes,  except 
benzaldehyde,  and  the  aromatic  nitriles  are  inactive. 

In  some  cases  the  reaction  with  magnesium  is  so  violent  that  the 
heat  developed  renders  the  mixture  red  hot  and  probably  causes  the 
formation  of  magnesium  carbide,  as  on  treatment  with  water  the  mass 
gives  acetylene.  With  aluminium,  the  mixture  rapidly  becomes  incan¬ 
descent  with  formation  of  alumina,  owing  to  the  combustion  of  the 
iodide  formed.  The  heat  developed  is  so  great  that  the  mixture  can  be 
used  to  start  the  combustion  of  aluminium  in  alumino-thermic 
reactions. 

In  all  these  reactions  the  catalyst  appears  to  be  of  a  chemical  order, 
and  the  combination  is  due  to  formation  of  an  additive  compound  of  the 
iodide  and  the  solvent.  A  compound  of  magnesium  iodide  and  alcohol 
very  probably  exists  (compare  Simon,  Abstr.,  1880,  310).  Ketones 
and  nitriles  are  known  to  combine  easily  with  iodides. 

The  experiments  with  magnesium  were  effected  by  the  gradual 
addition  of  the  theoretical  quantity  of  iodine  necessary  to  form  mag* 
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nesium  iodide  to  powdered  magnesium  contained  in  a  flask  and  covered 
with  excess  of  the  different  ketones  and  nitriles.  The  reaction  is  very 
violent  at  first,  but  slackens  rapidly  and  is  completed  on  a  water-bath. 
From  acetone  a  yellow,  crystalline  substance,  COMe2,MgI2,  is  obtained  ; 
it  is  stable  in  air,  but  very  easily  loses  iodine  on  warming,  and  is 
decomposed  by  water,  half  the  magnesium  beiDg  precipitated  as  mag¬ 
nesia  and  the  remainder  going  into  solution.  Other  ketones  under  the 
same  conditions  give  viscous  solutions,  which,  in  the  case  of  methyl 
ethyl  ketone  after  some  time,  deposits  small  crystals.  Acetonitrile 
gives  a  colourless  or  very  slightly  coloured  mass,  probably 

4MeCN,MgI2, 

which  is  decomposed  by  water  without  precipitation  of  magnesia. 
Butyronitrile  gives  a  syrupy  liquid  which  does  not  crystallise. 
Aluminium  gives  similar  results,  from  acetone  a  brownish-yellow  mass 
decomposed  by  water,  and  from  acetonitrile  several  products,  including 
a  well  crystallised,  yellow  substance,  are  obtained.  E.  H. 


Action  of  a  Solution  of  Zinc  Hydroxide  in  Ammonia  on 
Sugars.  Adolf  Windaus  ( Ber .,  1907, 40,  799 — 802). — In  continuation 
of  previous  work  on  the  formation  of  methylglyoxaline  on  dextrose 
(Abstr.,  1905, i,  381 ;  thisvol.,i,90),the  author  has  studied  the  behaviour 
of  other  sugars  towards  a  solution  of  zinc  hydroxide  in  ammonia. 
The  various  solutions  examined  were  allowed  to  remain  in  a  closed 
vessel  at  the  ordinary  temperature  and  in  diffused  daylight  for  four 
months.  Working  with  d-mannose,  d-fructose,  cf-sorbose,  ^-arabinose, 
and  ^-xylose,  the  author  found  methylglyoxaline  in  every  case.  With 
lactose,  the  yield  of  4-methylglyoxaline  was  much  less  than  with 
maltose  or  with  dextrose.  Methylglyoxaline  was  not  obtained  when 
sucrose  was  used. 

Whilst  in  the  cases  quoted  no  other  base,  soluble  in  ether,  was 
obtained  in  addition  to  methylglyoxaline,  rhamnose  formed  a  mixture 
of  glyoxaline,  4-methylglyoxaline  and  2  : 4-dimethylglyoxaliue 
having  been  isolated,  whilst  acetaldehyde  was  also  formed. 

A  peculiar  intermediate  product  was  obtained  from  <i  g:i lactose. 
When  the  latter  remained  in  contact  with  an  ammoniacal  solution  of 
zinc  hydroxide  for  four  days,  crystals  separated,  which,  when  washed 
with  10%  ammonia,  were  recrystallised  from  a  mixture  of  alcohol  and 
ammonia.  The  compound ,  C12H3g016N3Zn,  obtained  in  this  manner, 
softens  at  70°  and  has  m.  p.  about  77°  (decomp.).  When  water  is 
added  to  it,  zinc  hydroxide  separates  and  the  aqueous  solution  contains 
free  ammonia.  It  reduces  Fehling’s  solution.  When  boiled  with 
nitric  acid,  it  forms  mucic  acid ;  with  phenylhydrazine  acetate 
it  yields  galactosazone.  The  formula  of  a  zinc  galactosimine, 

C6HlANAH1805N2>4H2°>Zn(0H)2> 
is  suggested.  Methylglyoxaline  may  be  obtained  by  heating  the 
compound  with  ammonia  for  two  hours  at  100°  under  pressure. 

Inosite  does  not  form  methylglyoxaline  when  acted  on  by  an 
ammoniacal  solution  of  zinc  hydroxide.  A  complex  compound ,  for 
which  the  formula  C12H3r018N3Zn4  is  suggested,  is  formed,  separating 
in  needles.  A.  McK. 
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Cellulose  Esters.  Ernst  Berl  and  Watson  Smith,  jun.  (Ber., 
1907,  40,  903 — 908). — Cellulose,  according  to  Cross  and  Bevan,  forms 
a  tetra-acetate  (calculated  on  C6H10O5)  and  a  trinitrate.  The  authors 
are  in  agreement  with  Ost,  who  states  (Abstr.,  1906,  i,  560)  that,  at 
the  most,  only  trisubstituted  esters  are  formed. 

Nitrated  cellulose,  saturated  with  glacial  acetic  acid,  is  treated  with 
acet-ic  anhydride  and  concentrated  sulphuric  acid  ;  the  white,  powdery 
product  contains  more  acetic  acid  and  less  nitrogen  the  greater  the 
time  occupied  in  its  preparation,  but  a  product  free  from  nitrogen  is 
obtained  only  under  conditions  in  which  the  cellulose  undergoes 
extensive  degradation. 

Reaction  does  not  take  place  when  the  acetic  anhydride  in  the 
preceding  preparation  is  replaced  by  anhydrous  formic  acid  ;  the 
latter,  however,  reacts  with  hydrocellulose  to  form  a  white  powder 
which  is  hydrolysed  by  sodium  hydroxide.  Behai’s  formic  acetic 
anhydride  oonverts  hydrocellulose,  in  the  presence  of  concentrated 
sulphuric  acid,  into  yellowish-brown  formyl  compounds  of  degraded 
cellulose.  C.  S. 

Ruthenium  Halogen  Salts.  Alexander  Gutbier  and  H. 
Zwicker  ( Ber .,  1907,  40,  690 — 694). — The  ruthenium  halogen  salts 
described  were  obtained  either  (1)  by  saturating  the  ruthenium  halide 
solution  with  halogen  and  then  mixing  with  a  solution  of  the  hydro¬ 
chloride  or  hydriodide  of  the  desired  base,  or  (2)  by  mixing  the 
ruthenium  halide  solution  with  the  solution  of  haloid  acid,  dissolving 
any  residue  formed  in  dilute  halogen  acid  and  then  passing  chlorine 
or  bromine  into  the  cooled  solution.  The  halogen  salts  which  separate 
all  crystallise  well  and  are  very  stable  and  sparingly  soluble.  They 
undergo  decomposition  with  water,  but  may,  as  a  rule,  be  crystallised 
from  aqueous  solutions  of  the  corresponding  halogen  acid.  The 
chloro-salts  are  green,  forming  reddish-brown  solutions  with  hydro¬ 
chloric  acid ;  the  bromo-salts  are  bluish-black,  forming  dark  blue 
solutions  with  hydrobromic  acid. 

Methyl  ammonium  ruthenichloride,  Rud6(NH3Me)2,  forms  dark 
greenish-brown,  hexagonal  leaflets.  Methylammonium  rutheni¬ 
bromide,  RuBr6(NH3Me)2,  forms  black,  glistening  leaflets.  Dimethyl- 
ammonium  ruthenichloride,  RuCl6(NH2Me2)2,  forms  glistening, 
dark  green  needles.  Dimethylammonium  ruthenibromide, 

Ru  Br6(NH2Me2)2, 

forms  bluish-black,  felted  needles.  Trimethylammonium  rutheni¬ 
chloride,  RuCl6(NHMes),2,  forms  dark  green  needles.  Trxrm.thyl- 
ammonium  ruthenibromide,  RuBr6(NHMe3)2,  forms  bluish-black 
needles.  Ethylammonium  ruthenichloride,  RuCJ6(NH3Et)2,  forms 
glistening,  green  needles.  Ethylammonium  ruthenibromide, 

RuBr6(NH3Et)2, 

forms  bluish-black  needles.  Diethylammonium  ruthenichloride, 
RuCl6(NH2Et2)2,  forms  glistening,  brownish-green  leaflets.  Diethyl¬ 
ammonium  ruthenibromide,  RuBr6(NH2Et2)2,  was  prepared.  Propyl- 
ammonium  ruthenichloride,  RuCl6(NH3Pr)2,  forms  glistening,  dark 
green  needles.  Propylammonium  ruthenibromide,  RuBr6(NH3Pr)2, 
forms  bluish-black,  felted  needles.  Dipropyl  ammonium  rutheni- 
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chloride ,  RuCl6(NH2Pr2)2,  forms  dark  green  needles,  iso Butylam 
monium  ruthenichloride,  RuCl6(C4H9*NH3)2,  forme  glistening,  dark 
green  leaflets,  iso Butylammonium  ruthenibromide, 
RuBr6(C4H9-NH8)2, 

forms  glistening,  bluish-black,  felted  needles.  Ethylenediammonium 
ruthenichloride ,  RuC16(C2H4N2H6),  forms  glistening,  green  needles. 
Ethylenediammonium,  ruthenibromide ,  RuBr6(C2H4N2H6),  forms  glisten¬ 
ing,  black  needles.  Propylenediammonium  ruthenichloride, 
RuClt(C,H„-N2H6), 

forms  greenish-black  needles.  Propylenediammonium  ruthenibromide, 
RuBr^CjjHgNgHJ,  forms  bluish-black  needles.  A.  McK. 

Stereoisomeric  Hexammine  Salts.  Alfred  Werner, 
F.  Braunlich,  E.  Rogowina,  and  Chr.  Kreutzer  ( Annalen ,  1907,  351, 
65 — 86.  Compare  Abstr.,  1900,  i,  86). — Stereoisomerism  has  been 
observed  with  inorganic  salts  of  the  type  [M"A2B2]X,  when  A2  or  B2 
is  displaced  by  an  acid  group.  In  the  present  paper  the  preparation 
of  stereoisomeric  salts,  in  which  this  is  not  the  case,  is  decribed. 
These  compounds,  [Co  en2(NH3)2]X3  (En  =  ethylenediamine),  are 
represented  by  space  formulae.  The  members  of  the  cis-series,  which 
are  characterised  by  comparatively  sparing  solubility  in  water,  are 
formed  by  the  oxidation  of  dithioeyanodiethylenediamiDecobalt  salts 
with  chlorine,  whilst  the  tfraws-salts,  which  are  readily  soluble  in 
water,  are  prepared  by  the  action  of  concentrated  ammonia  on 
dinitratodiethylenediaminecobalt  nitrate.  The  configuration  of  the  salts 
is  derived  from  the  genetic  relationship  of  the  cis-series  through  the 
dithiocyanodiethylenediaminecobalt  to  the  1  : 2-dichlorodiethylene- 
diaminecobalt  salts  of  the  “  violeo  ”  series. 

Diethyl enediamine-cis-diamminecobalt  Salts. — The  chloride, 

[Co  en2(NH3)2]Cl,H20, 

prepared  by  the  action  of  chlorine  on  dithiocyanodiethylenediamine- 
cobalt  chloride  in  cold  aqueous  solution,  crystallises  in  long,  yellow, 
asymmetric  prisms  or  thin  needles,  effloresces,  and  with  nitric  acid, 
hydrobromic  acid,  and  potassium  iodide  in  aqueous  solution  yields  the 
corresponding  salts  as  glistening,  yellow,  crystalline  powders.  Its 
aqueous  solution  forms  crystalline  precipitates  also  with  potassium 
platinichloride,  hydrogen  platinichloride,  auric  chloride,  mercuric 
chloride,  and  stannous  chloride ;  the  bromide,  [Co  en2(NH8)2]Br3, 
crystallises  in  long,  flat  prisms ;  the  iodide,  nitrate,  thiocyanate, 
dichromate,  and  mercurichloride,  [Co  en2(NH3)2]Cl3,5HgCl2,  are 
described. 

Diethylenediamine-tvuns-diamminecobalt  Salts. — When  heated  on  the 
water-bath  with  nitric  acid,  D  T4,  1  : 2-dinitritodiethylenediamine- 
cobalt  nitrate  is  converted  into  dinitratodiethylenediaminecobalt  nitrate, 
[Co  en2(N03)2]N03,  which  is  obtained  in  dark  red,  triclinic  crystals, 
and  reacts  with  liquid  ammonia  or  ammonia  in  concentrated  aqueous 
solution,  forming  diethylenediamine-tY&ns-diamminecobalt  nitrate  to¬ 
gether  with  a  small  amount,  of  the  cis- salt,  The  tfroms-nitrate  is 
obtained  as  a  red,  viscid  syrup,  which  is  soluble  in  water,  and  on 
addition  of  potassium  iodide  yields  the  iodide,  [Co  en2(NH3)2]T3 ;  this 
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separates  from  hot  water  in  small,  orange-yellow  crystals  or  strongly 
refracting,  rhombic  plates. 

The  bromide,  [Co  en2(NH3)2]Br3  ;  cobaltochloride, 

[Co  en2(NH3)2]Cl3,CoCl2 ; 

platinichloride,  [Co  en2(NH3)2]23PtCl0,12H2O,  and  aurichloride,  which 
is  a  mixture  of  [Co  en2(NH3)2]Cl,2AuCl4  and  [Co  en2(NIT3)2]Cl2,AuCl4, 
are  prepared  from  the  iodide  by  the  successive  action  of  silver  oxide 
or  nitrate  and  hydrobromic  acid  or  metallic  chloride.  G.  Y. 


Structurally  Isomeric  Thiocyanates  and  Nitrites.  Alfred 
Werner  (Her.,  1907,  40,  765 — 788). — This  research  is  a  contribution 
to  the  isomerism  of  inorganic  compounds  (“  Salzisomerie  ”).  Basing 
his  experiments  on  the  fact  that  thiocyanic  acid  forms  two  series  of 
isomeric  compounds  of  the  types  N:OS,CnH2/l+1  and  SICIN'CJELfn+u 
the  author  had  previously  shown,  conjointly  with  Braunlich  (Abstr., 
1900,  i,  86),  that  two  isomeric  dithiocyanodiethylenediamineeolbalti- 
salts  of  the  types  [(SCN)2Co  en2]X  and  [(NCS)2Co  en2]X  exist ;  the 
structural  difference  between  them  is  shown  by  their  behaviour  on 
oxidation.  In  continuation  of  the  work  of  Werner  and  Klien  ( loc . 
cit.)  on  thioeyanonitrotetramminecobalt  salts  of  the  type 

02lf  Co(NHb)4JsCN  , 

the  corresponding  isothiocyano-  [thiocarbimide]-compounds 


now  described,  so  that 
known  in  the  cobalt  series 


the  following  7sothiocyano-types 

C  1  rsCN, 


are 


are  now 


SCN~  /VTTT  \ 

02N  Co(NH3)4 


X, 


|^NCSCo(NH3)5 


X,  and 


(SCN)2Co  en2J’ 
whilst  the  following  thiocyano-types  are  known 

[0£sco(NHt)l 


X,  and  f(NCS)2Coen2 


,]x2,  [h2oCo(nh3)4]x2, 

T  (SCN)2Co  pn2 

r  ' 


"NCS 

Cl 


Co  en0 


X, 

X, 


X. 


Since  nitrous  acid  forms  isomeric  nitrites  and  nitro-compounds, 
isomeric  compounds  of  the  types  [N02Co(NH3)5](N02)2  and 
[NO;0-Co(NH,)5](N02)2 

had  previously  been  described  by  Jorgensen;  the  latter  Tsoxantho- 
compound,  however,  had  been  somewhat  imperfectly  examined  on 
account  of  its  instability  and  its  slight  solubility.  The  author  now 
places  beyond  doubt  the  fact  that  isomeric  compounds  of  the  types  in 
question  exist. 

Ammonium  thiocyanate  was  fused  and  cobalt  oxide  gradually  added. 
After  the  addition,  first  of  ammonia  and  then  of  water,  the  resulting 
red  solution  was  decomposed  with  concentrated  hydrochloric  acid  and 
the  crude  chloride  acted  on  by  dilute  sulphuric  acid,  when  iso thiocyano- 
pentamminecobaltisulphate,  [NCSCo(NH3)5]S04,2H20,  separates ;  it 
crystallises  from  dilute  acetic  acid  in  glistening,  yellowish-red  leaflets, 
which,  when  dehydrated,  are  transformed  into  a  yellow  powder.  The 

’’  "  . . U  nnlnVnta  is  nv^rligftrl  Kv  r-Vdnrinfl- 


ORGANIC  CHEMISTRY. 


293 


chocolate-coloured  Dowder  and  on  remaining  at  the  ordinarv  temnara- 
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mixture  of  ammonium  thiocyanate  and  diaquotetramminecobalt 
sulphate,  [(H20)2Co(NH3)4]2(S04)3)3H20,  is  heated  with  dilute  acetic 
acid  and  potassium  bromide  added  to  the  filtrate.  Since  the  bromide 
could  not  be  obtained  pure,  the  crude  product  was  acted  on  by  con¬ 
centrated  hydrochloric  acid,  when  iso thiocyanoaquotetramminecobalt 
chloride ,  [S0NCo(H20)(NH3)4]C12,  separates  as  a  brick-red  precipi¬ 
tate  ;  its  aqueous  solution  is  red,  and,  when  acted  on  by  chlorine,  forms 
chloropentamminecobalt  chloride  according  to  the  equation 
rSCNCo(H„0)(NHs)/|CL  +  4CL  +  5H20  - 

[HsNCoC1(NH3)4]C]2  +  H2S04  +  C02  +  7HC1. 
The  nitrate  forms  dark  red,  glistening  crystals.  The  nitrite  is  a  dark 
brownish-red,  crystalline  powder,  and,  for  the  preparation  of  salts  of 
the  type  [02NCo(SCN)(NU3)4]X,  is  converted  by  heating  at  70 — 80° 
into  isothiocyanonitrotetrammin-cobalt  nitrite,  thus, 

[SCNCo^OXNiyjNO^  =  H,0  +  [O^CofSONXNH^JNO,. 

By  the  addition  of  potassium  bromide  to  the  latter  compound,  iso- 
thiocyanonitrotetramminecobaltibromide,  [O2N0o(SCN)(NH3)4]Br,H2O, 
is  formed  ;  it  crystallises  in  yellowish-brown  needles.  When  oxidised 
by  chlorine,  it  forms  nitropentamminecobaltichloride,  thus  : 
[02NCo(SCN)(NH3)4]C1  +  4C12  +  6H20  = 

[02NCo(NH3)5]C12  +  H2S04  -i-  C02  +  7HC1. 
The  nitrate ,  [02NCo(SCN)(NH3)4]N03,H20,  is  a  flesh-coloured,  micro¬ 
crystalline  powder.  The  iodide  forms  a  dark  flesh-coloured  micro¬ 
crystalline  aggregate. 

Chlorothiocyanodiethylenediaminecobalt  thiocyanate, 

[NCSCoCl  en2]SCN, 

obtained  from  potassium  thiocyanate  and  dichlorodiethylenediamine- 
cobalt  chloride,  forms  reddish-violet  crystals.  The  iodide  forms 
glistening,  reddish-violet  leaflets.  The  dichromate  forms  chocolate- 
coloured  leaflets. 

1  :  2 -Dinitritodiethylenediaminecobaltibromide, 

Rl)  ON-On  “1^ 

|_(2)  ON-0Co  en2_|Br> 

prepared  by  the  addition  of  sodium  nitrite  to  an  aqueous  solution  of 
1  : 2-diaquodiethylenediaminecobaltibromide  containing  a  little  acetic 
acid,  is  sparingly  soluble  in  water,  forming  a  brownish-orange  solu¬ 
tion,  which,  when  heated,  becomes  yellow.  After  several  hours  at 
the  ordinary  temperature,  the  brownish-red  tint  of  the  dry  salt  becomes 
a  yellowish-brown,  owing  to  the  formation  of  1  :  2-dinitrodiethylene- 

diaminecobalt  bromide,  q2^Co  ^  ^rans^orma^on  i® 

complete  when  the  nitrito-com pound  is  heated  at  80°  for  two  hours. 
The  two  isomerides  differ  in  their  behaviour  towards  ammonium 


sulphate.  Whilst  the  addition  of  ammonium  sulphate  to  a  solution  of 
the  nitro-bromide  causes  an  immediate  precipitation  of  the  sparingly 
soluble  flavo-sulphate,  no  precipitate  is  obtained  with  the  nitrito- 
bromide.  The  nitrito-compound  evolves  nitrous  fumes  when  acidified 
by  hydrochloric  acid. 

The  corresponding  nitrate  forms  reddish-brown  crystals  and  is 
readily  converted  into  the  isomeric  nitro-compound  on  remaining  at 
the  ordinary  temperature.  The  iodide  forms  a  microcrystalline, 
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chocolate-coloured  powder  and,  on  remaining  at  the  ordinary  tempera¬ 
ture,  is  converted  into  the  chamois-brown  isomeride.  The  dithionate 
forms  glistening,  silky,  brown  needles  and  on  remaining  at  the  ordinary 
temperature  is  converted  into  the  brownish-yellow  isomeride. 

1  :  G-Dinitritodiethylenediaminecobaltichloride , 

Rl)  ON-On 
L(6)  ON-0Coen2 

obtained  by  the  action  of  sodium  nitrite 


Cl, 


1  :  6-diaquodiethylene- 
diaminecobalticbloride,  forms  yellowish-red  crystals,  which  evolve 
nitrous  fumes  when  acidified  by  mineral  acids.  With  hydrochloric 
acid,  it  forms  1  :  6-diaquodiethylenediaminecobalt  chloride.  After 
forty-eight  hours  at  the  ordinary  temperature,  the  salt  is  transformed 


into  the  isomeric  croceo-chloride, 


(1)  0 2Nn 
|_(6)  ^  'tCo' 


o2n' 


Cl,  which  is  only 


slowly  attacked  by  cold  hydrochloric  acid  and  with  warm  hydrochloric 
acid  is  converted  into  1  :  6-chloronitrodiethylenediaminecobalt 
chloride. 

The  corresponding  bromide  contains  1H20  and  forms  yellowish-red 
needles,  which,  after  some  hours  at  the  ordinary  temperature  or  more 
quickly  at  60°,  are  converted  into  the  yellow  nitro-compound.  The 
isomerides  differ  in  their  behaviour  towards  hydrochloric  acid,  the 
former  yielding  1  : 6-diaquodiethylenediaminecobalt  chloride  and 
nitrous  acid,  whilst  the  latter,  when  warmed  with  concentrated  hydro¬ 
chloric  acid,  gives  the  red  coloration  characteristic  of  croceo-salts, 
and  forms  1  :  6-chloronitrodiethylenediaminecobalt  chloride,  thus : 
[(02N)2Co  en2]Br  +  2IIC1  =  [02NCoCl  en2]Cl  +  HN02  +  HBr. 

The  iodide  forms  brownish-red  needles  which  are  readily  transformed 
into  the  yellow  isomeride.  The  nitrate  forms  dark  brownish-red 
crystals,  and  at  110°  is  readily  converted  into  the  croeeo-salt.  The 
dithionate  forms  brick-red  needles.  The  thiocyanate  forms  glistening, 
reddish-yellow  crystals,  which  are  very  readily  transformed  into  a 
yellow  powder. 

1  :  6-Dimtritodipyridinediamminecobaltibromide, 

Rl)  ON-O, 

.m  . 

obtained  by  the  action  of  sodium  nitrite  on  an  aqueous  solution  of  hydr- 
oxoaquodipyridinediamminecobalt  chloride  containing  the  requisite 
amount  of  acetic  acid,  forms  glistening,  copper-coloured  leaflets. 
Nitrous  acid  is  evolved  by  the  action  of  hydrochloric  acid.  The  iodide 
forms  glistening,  copper-coloured  leaflets  and,  after  some  weeks  at  the 
ordinary  temperature,  is  transformed  into  the  yellow  isomeride.  The 
nitrate  forms  bronze-coloured  leaflets  and  may  be  kept  for  weeks  at  the 
ordinary  temperature  without  undergoing  change.  After  six  weeks, 
however,  the  transformation  into  the  yellowish-orange  isomeride  is 
complete.  The  dithionate  contains  4H20  and  forms  glistening, 
yellowish-red  crystals  and,  after  some  weeks  at  the  ordinary  tempera¬ 
ture,  is  converted  into  the  yellow  isomeride.  The  thiocyanate  forms 
silvery,  reddish  leaflets  and  appears  to  be  the  most  stable  of  the 
dinitrito-compounds  studied,  since  no  alteration  of  its  tint  was 
detected. 


'00^2 

ON*ir  °(NH3)2 


Br,H20, 
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1  :  §-Dinitrodipyridinediamminecobaltibromide, 

1  Br, 


fO) 

L(6) 


^2^Co^2 
Oor°(NH3)2 


.  '2V  V  _  3/2-J 

prepared  by  heating  the  preceding  dinitrito -compound  at  60°,  separates 
from  dilute  acetic  acid  in  yellow  needles  and  is  more  sparingly  soluble 
in  water  than  the  dinitrito-compound.  The  nitrate  crystallises  from 
water  in  brownish-yellow  prisms.  The  dithionate  contains 
is  a  yellow  powder. 

Chloronitrodipyridinediamminecobalt  nitrate , 


2H20  and 


Cl  b0(NH3)2_ 


NO, 


obtained  by  the  action  of  hydrochloric  acid  on  dinitrodipyridine- 
diamminecobalt  bromide,  forms  a  bluish-red,  crystalline  powder. 

A.  McK. 


Diwothiocyanodipropylened iamine -  and  Dipropylenediamine- 
diammine-cobalti-salts.  Alfred  Werner  and  K.  Dawe  (Her.,  1907, 
40,  789 — 799.  Compare  preceding  abstract). — The  isothiocyano- 
compounds  described  were  obtained  by  heating  potassium  thiocyanate 
with  1  : 6-dichlorodipropylenediaminecobalt  chloride,  thus  : 

[Cl2Co  pD2]Cl  +  3KSCN  =  -[(SCN)2Co  pn2]SCN  +  3KCl[pn  = 

c3H6(NH2)2]. 

The  product  of  this  action  is  homogeneous  and,  from  its  behaviour  on 
oxidation  with  chlorine,  is  difsothiocyanodipropylenediaminecobalt 
thiocyanate.  This  result  is  contrasted  Avith  the  formation,  of  two 
isomerides,  thiocyano-  and  isothiocyano-compounds,  as  products  of  the 
action  of  potassium  thiocyanate  on  dichlorodiethylenediaminecobalt 
chloride. 

If  a  current  of  chlorine  be  passed  into  solutions  of  the  isothiocyano- 
salts  described,  oxidation  occurs  with  the  formation  of  dipropylene 
diaminediamminecobalti-salts  of  the  type  [(H3N)2Co  pn2]X3,  a  proof 
that  the  compounds  in  question  are  fsothiocyano-salts. 

Dii&othiocyanodipropylenediaminecoballithiocyanate, 

[(SCN)Co  pn2]SCN,H20, 

forms  tetragonal  prisms.  The  chloride  forms  red,  hexagonal  prisms 
and  contains  1H20.  The  bromide  has  1 JH20  and  separates  from 
water  in  rhombic  prisms  \  it  effloresces  on  exposure  to  air.  The  iodide 
has  1^H20  and  forms  brownish-red  crystals.  The  antimony  tetra¬ 
chloride  compound,  [(SCN)2Co  pn2]SbCl4,  separates  in  blood-red, 
glistening,  spear-shaped  crystals. 

Dipropylenediaminediamminecobaltichloride,  [(H3N)2Co  pn2]Cl8,H20, 
separates  from  water  in  golden-yellow,  hexagonal  prisms.  The 
bromide,  prepared  by  the  addition  of  hydrobromic  acid  to  the  chloride, 
has  1H20  and  separates  in  golden-yellow  needles.  When  potassium 
iodide  is  added  to  an  aqueous  solution  of  the  chloride,  two  isomeric 
iodides,  [(H3N)2Co  pn2]I3,H20,  are  formed  ;  the  more  sparingly  soluble 
of  the  two  forms  dark  orange-red,  brittle  crystals,  whilst  the  crop, 
which  separates  from  the  mother  liquor,  crystallises  in  needles  of  a 
yellower  tint  than  that  of  the  isomeride.  No  other  isomerides  in  this 
series  have  been  observed.  The  nitrate  forms  straw-yellow  leaflets. 
The  dichromate  forms  reddish-yellow  needles.  The  dithionate  crystal- 
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lises  in  orange-coloured  leaflets.  The  cobalt  chloride  compound, 
[(H3N)2Co  pn2]Cl3,CoCl2,2H20,  forms  bright  green  leaflets  or  scales, 
sometimes  stellate  crystals  and  prismatic  needles.  The  stannous 
chloride  compound,  [(H3N)2Co  pn2]Cl3,2SnCl2,  forms  glistening,  yellow¬ 
ish-red  crystals.  The  mercurous  chloride  compound, 

[(H3N)2Co  pn2]Cl3,2HgCl2,  _ 
forms  iridescent  needles  or  prisms.  The  aurichloride, 

[(H3N)2Oo  pn2]Cl3,AuCl3, 

forms  golden -yellow  needles.  A.  McK. 

Two  New  Methods  of  Formation  of  isoSerine.  Caul 
Neuberg  and  Paul  Mayer  ( Biochem .  Zeitsch.,  1907,  3,  116 — 120. 
Compare  Abstr.,  1904,  i,  220,  230  ;  1906,  i,  937). — ?soSerine  is  formed 
by  the  action  of  a  50%  solution  of  hydrogen  cyanide  on  a  solution  of 
aminoacetaldehyde  hydrochloride  (Fischer,  Abstr,  1893,  i,  187,300) 
made  alkaline  with  ammonium  hydroxide. 

The  same  product  may  be  obtained  by  the  action  of  ammonia  and 
ammonium  carbonate  on  a-bromo-/?-hydroxypropionic  acid  (Beckurts 
and  Otto,  Abstr.,  1885,  506)  at  100°  under  pressure.  The  formation 
of  isoserine  (/3-amino-a-hydroxypropionic  acid)  and  not  serine  (a-amino- 
/3-hydroxypropionic  acid)  is  probably  due  to  the  intermediate  formation 

CH 

of  a  cyclic  compound,  for  example,  ^  2^>QH>  C02H  or 
C1  TT 

iH!>CH-0O2H, 

and  the  subsequent  addition  of  ammonia  or  water.  J.  J.  S. 

Synthesis  of  Polypeptides.  XVI.  Derivatives  of  d- Alanine. 
Emil  Fischer  and  Arnold  Schulze  ( Ber .,  1907,  40,  943 — 954). — 
Glycyl-d-alanine  has  been  synthesised  in  order  to  determine  whether 
it  is  identical  with  one  of  the  hydrolytic  products  of  silk  fibroin 
(Fischer  and  Abderhalden,  Abstr.,  1906,  i,  326).  The  synthetical 
product  yields  an  anhydride  which  is  identical  with  the  anhydro- 
compound  from  silk. 

Chloroacetyl-d- alanine,  C5H803NC1,  obtained  by  the  action  of  chloro- 
acetyl  chloride  on  d-alanine  in  the  presence  of  A-sodium  hydroxide 
solution  at  low  temperatures,  separates  from  ethyl  acetate  in  large 
colourless  plates,  m.  p.  93’5 — 94'5°  (corr.).  With  ammonia  it  yields 
glycyl-d-alanine,  NH2,CH2*C0,NH‘CHMe*C02H,  which  crystallises 
from  a  mixture  of  alcohol  and  water  in  long  needles,  m.  p.  about  233° 
(decomp.)  after  changing  colour  at  2 18°  3  [a]o  -50°.  It  is  com¬ 
pletely  hydrolysed  when  heated  in  a  sealed  tube  in  a  boiling  water-bath 
for  seven  hours  with  10%  hydrochloric  acid.  When  converted  into  the 
hydrochloride  of  its  ester  and  then  poured  into  strongly  cooled  alcoholic 
ammonia,  which  was  saturated  at  0°,  it  yields  the  anhydride  (Fischer 
and  Abderhalden,  loc.  cit.).  This  has  [a]™  —  5-0°,  and  is  more 
readily  prepared  by  the  action  of  ammonia  on  the  ethyl  ester  of 
chloroacetyl-d-alanine. 

ci-a-Bromopropionic  acid,  obtained  by  the  action  of  bromine  and 
nitric  oxide  on  d-alanine,  has  [a]D  +  40  28°.  The  chloride  of  the  acid 
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condenses  with  d-alanine  in  the  presence  of  sodium  hydroxide,  yielding 
d-bromopropionyl-d-alanine,  C6H10O3NBr,  which  crystallises  from  water 
or  alcohol  in  well-developed  octahedral  crystals,  m.  p.  175°  (corr.) 
(decomp.),  [a]^1  —  16'5°.  The  corresponding  compound  obtained  from 
inactive  a-bromopropionic  acid,  d\-a  bromopropionyl-d-alanine,  is  some¬ 
what  sparingly  soluble  in  water,  but  readily  in  methyl  alcohol.  It  has 
no  definite  m.  p.  ■  when  heated  quickly,  it  begins  to  sinter  at  170° 
(corr.)  and  melts  and  decomposes  at  173 — 174°.  The  methyl -alcoholic 
solution  has  [a]o  —  26‘5  and  the  aqueous  solution  [a]!?  -42-4. 
It  is  impossible  to  separate  the  two  components,  namely,  e£-bromo- 
propionyl-e£-alanine  and  7-bromopropionyl-d-alanine,  which  appear  to  be 
present  in  equal  amounts.  The  product,  however,  is  not  necessarily  a 
definite  compound  of  the  two.  c?-Alanyl-<i-alanine  can  be  readily 
isolated  from  the  product  obtained  by  the  action  of  ammonia  on  the 
mixed  bromo-derivatives. 

A  discussion  on  the  meaning  of  the  expression  “  partially  racemic  ” 
is  contained  in  the  paper.  J.  J.  S. 

Influence  of  Temperature  and  Concentration  on  the  Rotatory 
Power  of  Aqueous  Solutions  of  Certain  Alkyl  Hydrogen 
Aspartates.  Aknaldo  Piutti  and  Gennaro  Magli  ( Gazzetta ,  1906, 
30,  ii,  738 — 781). — The  alkyl  hydrogen  aspartates  examined  by  the 
authors  were  the  methyl,  ethyl,  allyl,  propyl,  isopropyl,  butyl,  isobutyl, 
and  amyl  esters,  which  have  been  prepared  by  F.  Mastrangioli  and 
E.  Stanzani,  who  also  carried  out  some  of  the  polarimetric  measure¬ 
ments  described  below.  A  description  of  the  above  esters  is  followed 
by  curves  and  tables  giving  the  rotatory  powers  at  different  tempera¬ 
tures  of  aqueous  solutions  of  0*4,  0'2,  and  OT-molar  concentrations. 
The  rotatory  powers  of  the  sodium  salts  of  these  esters  were  also 
determined  in  solutions  of  0'2-molar  concentration  at  temperatures 
lying  between  10°  and  90°. 

Methyl  hydrogen  aspartate,  C02H'CH(NH2),CH2*C02Me,  separates 
in  shining,  white  plates,  m.  p.  180 — 181°  (decomp.),  and  dissolves  in 
water  or  alcohol.  Its  copper  salt,  (C5H804N)2Cu,  crystallises  from 
water  in  nacreous,  blue  plates. 

Ethyl  hydrogen  aspartate,  C02H*CH(NH2)’CH2*C02Et,  crystallises 
from  alcohol  in  thin,  shining  plates  and  from  water  in  thick  plates, 
m.  p.  189 — 190°,  decomposing  at  192°.  The  copper  salt, 

(C6Hi0O4N)2Cu, 

crystallises  in  laminae. 

Allyl  hydrogen  aspartate,  C02H*CH(NH2),CH2*C02*CgH5,  forms 
yellow,  acicular  crystals,  m.  p.  194 — 195°,  and  dissolves  in  water. 
Its  copper  derivative,  (C7H10O4N).2Cu,  crystallises  in  blue  plates. 

Propyl  hydrogen  aspartate,  C02H’CH(NH2)'CHg'C02Pra,  forms 
nacreous,  white  scales,  m.  p.  200°,  and  dissolves  readily  in  water  and 
sparingly  in  alcohol.  The  copper  salt,  (G7H1204N)2Cu,  was  prepared 
and  analysed. 

isoPropyl  hydrogen  aspartate,  C02ITCH(N H2)'CH2*C02Pi£,  crystal¬ 
lises  from  water  in  long,  white  needles,  m.  p.  209 — 210°,  and  is 
slightly  soluble  in  water.  The  copper  derivative,  (C7H1204N)2Cu,  was 
prepared  and  analysed. 
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Butyl  hydrogen  aspartate,  C02H*CH(.NH2)*CH2*C02*C4Hg,  forms 
pearly,  white  scales,  m.  p.  197 — 198°,  and  dissolves  readily  in  water 
and  sparingly  in  alcohol.  The  copper  salt,  (C8H1404N)2Cu,  crystallises 
in  blue  plates. 

iso  Butyl  hydrogen  aspartate,  C02H,CH(NH2)*CH2‘C02*C4H9,  forms 
white  scales,  m.  p.  197 — 198°,  and  is  readily  soluble  in  water  and 
slightly  so  in  alcohol.  The  copper  derivative,  (C8H1404N)2Cu,  was 
prepared  and  analysed. 

iso  Amyl  hydrogen  aspartate,  C02H,CH(NH2)*CH2*C02*C6H11, 
crystallises  in  nacreous,  white  plates,  m.  p.  195 — 196°,  and  dissolves 
readily  in  water  and  sparingly  in  alcohol.  The  copper  salt, 

(C9H1604N)2Cu, 

was  prepared  and  analysed. 

All  these  alkyl  hydrogen  aspartates  are  dextrorotatory  at  the  ordin¬ 
ary  temperature,  but  laevorotatory  at  high  temperatures.  The  following 
table  gives  the  temperatures  at  which  the  aqueous  solutions  of  the 
three  concentrations  examined  become  inactive  : 

Temperature  of  inactivity. 


Mol.  Wt.  0‘4  Molar.  0'2  Molar.  0  1  Molar. 


Methyl  hydrogen  aspartate 

147 

45-2° 

35-5° 

43-7° 

Ethyl 

>> 

yy 

161 

63-3° 

49-5° 

63° 

Allyl 

yy 

173 

67-8° 

46° 

405° 

Propyl 

M 

yy 

175 

75-1° 

73° 

64° 

isoPropyl 

yy 

>  ? 

175 

87-3° 

83° 

59° 

Butyl 

yy 

yy 

189 

74° 

76° 

78-7° 

iso  Butyl 

yy 

yy 

189 

81-7° 

79-5° 

73° 

iso  Amyl 

yy 

yy 

303 

[77°] 

91° 

80-3° 

The  results  show  that  the  rotatory  powers  of  the  alkyl  hydrogen 
aspartates  in  aqueous  solutions  are  directly  proportional  to  the  mole¬ 
cular  weight  and  to  the  concentration  of  the  solution.  The  authors 
regard  the  change  of  sign  of  the  optical  activity  of  solutions  of  these 
esters  to  be  due  to  their  gradual  electrolytic  dissociation  as  the  tem¬ 
perature  is  raised,  the  free  anions  being  laevorotatory. 

The  rotatory  powers  of  the  sodium  salts  of  these  esters  are  negative 
between  10°  and  90°,  except  in  the  case  of  sodium  isopropyl  aspartate, 
which  is  dextrorotatory  below  about  22°  aod  laevorotatory  above  that 
temperature.  As  these  sodium  compounds  are  undoubtedly  more 
highly  dissociated  in  aqueous  solution  than  the  alkyl  hydrogen  esters 
themselves,  support  is  lent  to  the  view  that  the  change  in  sign  of  the 
rotation  is  due  to  dissociation.  T.  H.  P. 

New  Method  of  Preparing  Amides  of  Substituted  Malonic 
and  Acetoacetic  Acids.  Hans  Meyer  (Monatsh.,  1907,  28,  1 — 5. 
Compare  Abstr.,  1906,  i,  137,  358  ;  this  vol.,  i,  179). — Hitherto, 
ethyl malonamides  have  been  prepared  by  way  of  the  acid  chlorides, 
whilst  of  disubstituted  acetoacetamides  only  the  dimethyl  and  methyl- 
ethyl  derivatives  are  formed  by  the  action  of  aqueous  ammonia  on  the 
esters.  The  author  has  found  that  monosubstituted  acetoacetamides, 
which  are  formed  readily  by  the  action  of  ammonia  on  the  esters,  can 
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be  alkylated  by  boiling  with  the  sodium  alkyloxide  and  alkyl  iodide. 
Ethylmalonamide  also  can  be  prepared  in  this  manner  in  good  yields 
from  malonamide. 

Diethylacetoacetamide,  C8H1502N,  prepared  in  an  80%  yield  from 
ethylacetoacetamide,  crystallises  in  long  needles,  m.  p.  122 — 123°. 

Methylpropylacetoacetamide ,  C8H1502N,  m.  p.  125°,  obtained  in  a 
70%  yield  from  methylacetoacetamide,  crystallises  from  water. 

Ammonia  reacts  more  easily  with  methyl-  than  with  ethyl-aceto- 
acetate ;  with  sodium  methoxide  and  methyl  iodide,  the  resulting 
acetoacetamide  forms  methyl-  or,  with  an  excess  of  the  reagents, 
dimethyl-acetoacetamide.  G.  Y. 


Derivatives  of  Pulminic  Acid.  F.  Carlo  Palazzo  and 
A.  Tamburello  ( Chem .  Zentr.,  1907,  i,  26 — 27  ;  from  Estr.  Giorn.  Sci. 
Nat.  Econ.,  26). — Determination  of  the  molecular  weight  of  metaful- 
minic  or  isocyanuric  acid,  prepared  by  Scholvien’s  method  (Abstr., 
1885,  39  ;  1886,  137)  and  dehydrated  in  a  vacuum  over  sulphuric 
acid,  by  Raoult’s  freezing:point  method  using  glacial  acetic  acid,  gave 
129  *5,  and  correspond  therefore  with  the  formula  (CNOH)3. 
0'5-r-l  Gram  of  the  acid  is  completely  dehydrated  in  a  day,  and  the 
acid  also  loses  water  on  exposure  to  the  air.  The  anhydrous  acid 
explodes  at  106°.  The  anhydrous  and  the  hydrated  acids  have  the  same 
formula,  since  both  yield  the  same  ester,  C3N3(GMe)3,  when  treated 
with  a  solution  of  diazomethane  in  ether  at  -  10°.  The  ester,  b.  p. 
126°/18  mm.,  is  an  almost  colourless  liquid  and  is  insoluble  in  w^ter 
or  alkalis ;  the  molecular  weight  determined  by  the  freezing-point 
method,  using  glacial  acetic  acid,  was  found  to  be  160'7.  When  the 
hydrate  of  metafulminic  acid  is  boiled  with  dilute  sulphuric  acid  in 
a  reflux  apparatus  for  an  hour,  hydrocyanic  and  oxalic  acids  can  be 
detected  in  the  distillate,  whilst  the  residue  contains  ammonia  and 
hydroxy lamine ;  carbon  dioxide  is  also  liberated.  Hydrochloric  acid 
acts  in  the  same  way,  but  less  hydrocyanic  acid  is  formed  ;  when 
metafulminic  acid  is  heated,  however,  with  either  acid  at  130 — 140°, 
hydrocyanic  acid  is  not  formed,  but  carbon  dioxide  is  evolved.  The 
behaviour  of  metafulminic  acid  shows,  therefore,  that  it  contains  three 
unchanged  oximide  groups,  and  an  aqueous  solution  of  sodium  fulminate 
gives  the  characteristic  coloration  of  hydroxamic  acids  with  ferric 
chloride. 


By  the  action  of  methyl  sulphate  on  sodium  fulminate  the  ester, 
CiN’OMe 

OMe'NiC-^^,.^.  ,  m.  p.  149°,  is  obtained  ;  it  forms  slender,  white 


needles.  By  the  action  of  benzoyl  chloride  on  the  fulminate  a  com¬ 
pound,  m.  p.  138°,  is  formed.  The  formula  of  the  hydrate  of  meta¬ 


fulminic  acid  is  probably 


E.  W.  W. 


Cyanuric  Derivatives.  Hermann  Finger  ( J .  pr.  Chem.,  1907, 
[ii],  75,  103 — 104). — A  preliminary  communication. 

Cyanuric  trihydrazide,  C3N3(N  H*NH2)3,  is  obtained  by  acting  on 
cyanuric  chloride  dissolved  in  cyanomethane  with  hydrazine  hydrate  ; 
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it  reacts  with  aldehydes,  isatin  and  ethyl  acetoacetate,  forming  con 
densation  products ;  its  hydrochloride  is  converted  by  sodium  nitrite 
into  a  substance  which  explodes  on  heating  and  is  converted  by 
sodium  hydroxide  into  what  is  probably  cyanuric  triazide,  C3N12. 
Cyanuric  chloride  dissolved  in  acetone  reacts  with  silver  nitrate  with 
the  probable  formation  of  trinitrocyanidine,  C3N3(N02)3.  W,  H.  G. 

Cyanogen,  Hydrogen  Cyanide,  and  Acetylene  Equilibria. 

H.  von  Wartenberg  (Zeit.  anorg.  Chem.,  1907,  52,  299 — 315.  Com¬ 
pare  Wallis,  Abstr.,  1906,  i,  730). — The  experiments  have  been  made 
chiefly  with  the  object  of  testing  Nernst’s  equations  connecting 
chemical  equilibrium  and  temperature. 

It  has  been  calculated  that  nitrogen  at  atmospheric  pressure  and 
carbon  should  be  in  equilibrium  with  44%  of  cyanogen  at  3500°,  but, 
although  the  spectrum  of  the  latter  gas  is  very  prominent  in  the 
electric  arc,  the  author  finds,  in  agreement  with  Wallis  ( loc .  cit.), 
that  no  cyanogen,  but  only  hydrogen  cyanide,  can  be  detected  in  the 
gases  drawn  from  the  arc  chamber.  This  result  may  be  due  partly 
to  the  carbon  particles  in  the  flame  exerting  a  catalytic  action  on  the 
decomposition  of  cyanogen  and  partly  to  combination  of  the  latter 
with  hydrogen,  which  cannot  readily  be  removed  from  graphite. 

The  equilibrium  in  the  reaction  2C  +  H2  +  N2  =  2HCN, — 59,700  cal., 
has  been  investigated  by  passing  a  dry  mixture  of  equal  volumes  of 
the  gases  over  a  glowing  carbon  rod  in  a  special  apparatus  and 
analysing  the  resulting  gases.  At  1875°,  1752°,  and  1635°,  the 
equilibrium  concentration  of  hydrogen  cyanide  amounts  to  4*7,  3T,  and 
1'95%  respectively,  in  satisfactory  agreement  with  Nernst’s  formula. 

Corresponding  experiments  on  the  formation  of  acetylene  from 
hydrogen  and  carbon  were  carried  out  in  the  same  apparatus,  but  as 
very  high  temperatures  could  not  J>e  used  owing  to  destruction  of 
the  carbon  rods,  and  the  reaction  is  very  slow  at  lower  temperatures, 
the  results  are  only  of  a  preliminary  nature.  At  1824°  the  corrected 
value  gives  013%  of  acetylene,  whilst  Nernst’s  equation,  allowing  for 
the  difference  of  the  specific  heats  of  acetylene  and  hydrogen,  gives  a 
considerably  higher  value  ;  the  discrepancy  may  be  due  to  decomposi¬ 
tion  of  the  acetylene  as  the  temperature  falls. 

The  work  of  Pring  and  Hutton  (Trans.,  1906,  89,  1591)  on  this 
subject  is  criticised.  G.  S. 

Preparation  of  Alkali  Cyanides.  O.  Schmidt  (D.R.-P.  176080). 
— The  nitrides  of  calcium  and  magnesium  and  other  allied  metals,  when 
heated  to  redness  with  carbon  and  an  alkali  carbonate,  are  readily 
transformed  into  alkali  cyanides.  The  access  of  air  must  be  avoided ; 
the  reaction  when  started  is  exothermic  and  the  best  results  are 
obtained  when  the  proportions  correspond  with  the  following 
equation  :  Mg3N2  +  Na2C03  +  0  =  2NaCN  -|-  3MgO, 

It  is,  however,  unnecessary  to  isolate  the  nitride  ;  the  formation  of 
cyanide  takes  place  in  one  operation  when  nitrogen  is  passed  over  a 
mixture  of  magnesium,  sodium  carbonate,  and  carbon  heated  to  redness, 
and  the  absorption  of  the  nitrogen  is  very  rapid  : 

3  Mg  +  N2  +  Na./J03  +  C  =  2NaCN  +  3MgO. 


G.  T.  M. 
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Alkylation  of  the  Metallic  Cyanides.  H.  Guillemard  ( Compt . 
rend.,  1907,  144,  326 — 328). — The  author  has  studied  the  effect  of 
temperature  and  duration  of  reaction  on  the  proportions  of  nitrile  and 
carbylamine  obtained  by  the  action  of  alkylating  agents  on  various 
metallic  cyanides.  The  quantities  of  the  two  isomerides  in  the  reaction 
product  were  estimated  by  the  method  previously  described  (this  vol., 
ii,  141).  The  general  conclusion  drawn  is  that  the  cyanides  on  alkyla¬ 
tion  at  a  low  temperature  give  carbylamines,  at  a  higher  temperature 
a  mixture  of  carbylamine  and  nitrile,  and  above  a  certain  temperature 
nitrile  only.  This  supports  Nef’s  hypothesis  that  the  cyanides  corre¬ 
spond  with  the  formula  MNC,  at  least  at  low  temperatures.  The  forma¬ 
tion  of  nitriles  at  higher  temperatures  can  be  explained  by  various 
hypotheses.  (1)  By  an  alteration  in  the  constitution  of  the  cyanides 
at  high  temperatures ;  (2)  by  a  variation  in  the  method  of  reaction 
of  the  cyanide  (of  fixed  constitution)  at  high  temperatures  ;  (3)  by 
isomeric  change  at  high  temperature  of  the  carbylamine  formed  at  low 
temperature  into  nitrile.  The  evidence  is  mostly  in  support  of  the  last 
theory,  the  author  having  shown  previously  (this  vol.,  i,  197)  that  the 
carbylamines,  on  dissociating  from  their  compounds  with  the  cyanides, 
easily  change  into  nitriles.  E.  H. 

Allyl  Cyanide  and  Allylthiocarbimide.  Caesar  Pomeranz 
(Annalen,  1907,  351,  354 — 362). — This  work  was  undertaken  to 
throw  light  on  the  mechanism  of  the  reaction  by  which  allyl  cyanide, 
the  constitution  of  which  as  crotononitrile  has  been  established  by 
Lippmann  (Abstr.,  1892,  27)  and  Schindler  {ibid.,  32)  is  formed  from 
allyl  haloids. 

In  the  absence  of  water,  allyl  bromide  does  not  react  with  potassium 
cyanide  in  a  sealed  tribe  at  120°,  but  a  good  yield  of  the  nitrile  is 
obtained  if  a  small  amount  of  water  is  present.  This  together  with 
the  observation  that  propylene  cfieyanide,  which  is  formed  from  allyl 
chloride  and  potassium  cyanide  in  dilute  alcoholic  solution  (Pinner, 
Abstr.,  1880,  99),  yields  potassium  cyanide  when  shaken  with  aqueous 
potassium  hydroxide,  points  to  the  formation  of  crotononitrile  taking 
place  in  three  stages  :  KCN  +  H20  =  KOH  +  HCN  ; 

CH2:CH-CH2Br  +  KCN  +  HCN  =  CN-CHMe-CH2*CN  +  KBr  ; 
CN-CHMe-CH2-CN  +  KOH  =  CHMelCH-CN  +  KCN  +  H20.  The 
water  being  reformed  acts  as  a  catalyst.  The  lij^drolysis  of  crotono¬ 
nitrile  with  25%  sulphuric  acid  leads  to  the  formation  of  rsocrotonic 
acid. 

As  natural  mustard  oil  contains  allyl  cyanide,  and  according  to  Will 
and  Korner  this  substance  is  formed  by  the  action  of  water  on  the  oil 
( Annalen ,  1863,  125,  273),  it  seemed  probable  that  the  synthetical 
thiocarbimide  might  be  a  mixture  of  the  allyl  and  propenyl  compounds. 
On  oxidation  with  sodium  dichromate  and  sulphuric  acid,  it  yields 
formic  acid  and  small  amounts  of  acetic  acid  which  can  be  formed  only 
from  the  propenylthiocarbimide.  As  propenyl  compounds  boil  at  higher 
temperatures  than  the  corresponding  allyl  derivatives,  it  is  probable 
that  most  of  the  propenyl  thiocarbimide  formed  in  the  preparation  of 
allylthiocarbimide,  is  removed  in  the  fractions  of  higher  boiling  point. 

G.  Y. 
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Ethyl  Oxalylbishydrazoneacetoacetate.  Decomposition 
Products  of  Esters  of  /?-Ketonic  Acid  Acylhydrazones.  Gael 
B(jlow  and  Martin  Lobeck  ( Ber .,  1907,  40,  708 — 719). — Ethyl 

oxalylbishydrazoneacetoacetate ,  0202(NH*N10Me*CH2,C02Et)2,  m.  p. 

ISS'S0,  obtained  from  oxalylhydrazide  and  ethyl  acetoacetate  in  89% 
yield,  forms  colourless  needles,  and  reduces  silver,  gold,  and  copper 
salts.  When  heated  at  187°,  it  decomposes  into  alcohol,  ethyl  aceto¬ 
acetate,  a  substance,  C8H802N2,  m.  p.  247°,  and  a  substance ,  m.  p. 
>290°,  which  is  insoluble  in  alcohol.  The  former  is  identical  with 
the  compound  obtained  by  Rosengarten  (Abstr.,  1894,  i,  546)  from 
hydrazine  and  ethyl  acetylacetoacetate,  and  is  also  obtained  from 
3-methylpyrazolone  and  ethyl  acetoacetate  at  150°.  The  substance, 

nQ*N~H 

m.  p.  >290°,  is  probably  cycfooxalylhydrazide,  i  •  ,  since  the  only 

vU'-IN  JuL 

products  of  hydrolysis  are  hydrazine  and  oxalic  acid.  The  following 
reagents  decompose  ethyl  oxalylbishydrazoneacetoacetate :  boiling 
water  yields  ethyl  acetoacetate  and  oxalylhydrazide  ;  boiling  6%  sodium 
acetate  yields  ethyl  acetoacetate,  oxalic  acid,  hydrazine,  and  3-methyl¬ 
pyrazolone,  thus  disproving  Curtius’s  statement  that  ethyl  acetoacetate- 
acylhydrazones  cannot  be  transformed  into  pyrazolone  derivatives 
(Abstr.,  1895,  i,  32) ;  phenylhydrazine  yields  oxalylhydrazide  and 
phenylmethylpyrazolone ;  potassium  hydroxide  yields  methyl  pyrazolone; 
boiling  acetic  anhydride  yields  diacetyloxalylhy  dr  azide,  C6H10O4N4,2H2O, 
m.  p.  273°  (decomp.) ;  boiling  dilute  sulphuric  acid  causes  profound  de- 
compositionandhydrazinesulphate  is  isolated;  benzaldehyde  and  boiling 
water  yield  dibenzaldehydeoxalyldihydrazone  ;  concentrated  sulphuric 
acid  and  resorcinol  produce  /3-methylumbelliferone  and  oxalylhydrazide. 

c.  s. 

Abnormal  Metallic  Salts  of  Hydroxy  ami  dines  and  Allied 
Compounds.  Theory  of  Internally  Complex  Metallic  Salts. 
Heinrich  Ley  and  P.  Krafft  (Ber.,  1907,  40,  697 — 707.  Compare 
Abstr.,  1901,  i,  759  ;  1902,  i,  445;  1903,  i,  282). — In  attempting  to 
account  for  the  abnormal  colour  of  the  copper,  nickel  and  cobalt  salts 
of  substituted  hydroxyformamidines  of  the  type  R1,N,OR,NR'*OH, 
attention  must  be  given  to  the  following  points:  (1)  the  salts  are 
normal  and  have  the  metal  attached  to  oxygen  (compare  Abstr.,  1905, 
i,  175) ;  (2)  they  have  the  same  colour  in  solution  as  in  the  solid 
state  ;  (3)  they  retain  the  basic  character  of  the  parent  hydroxy- 
formamidine  ;  (4)  they  have  normal  molecular  weights  in  chloroform ; 

(5)  potassium  hydroxide  does  not  precipitate  the  metallic  hydroxide ; 

(6)  azohydroxyamides,  hydroxyamidoximes,  and  hydroxyguauidines, 
which  form  similar  abnormally  coloured  salts,  all  contain  the  group 

n:x-n-oh. 

The  behaviour  of  these  salts  recalls  that  of  internally  complex 
metallic  salts  (compare  Schiff,  Abstr.,  1898,  i,  243  ;  Bruni  and 
Fornara,  Abstr.,  1904,  i,  855).  If  the  assumption  is  made  that,  in  the 
salts  of  amino-acids,  the  metal,  attached  to  oxygen,  is  also  bound  by 
residual  affinity  to  the  aminic  nitrogen  atom,  a  parallelism  can  be 
drawn  between  the  abnormally  coloured  metallic  salts  of  amino-acids 
and  the  metal-ammonia  compounds.  The  salts  of  hydroxyformamidines 
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would  thus  be  formulated,  (For  change  of  colour 

in  complex  salt  formation,  compare  Tschugaeff,  Abstr.,  1905,  i,  865.) 
Abnormal  light  absorption  seems  to  be  connected  with  the  presence  of 
the  metal  in  the  group  *NH*OM  containing  a  singly-linked  nitrogen 
atom,  for  benzenylamidoxime,  OH*NICPh*NH2,  and  benzenyl- 
piperidyloxime,  C5NH10*CPhIN-OH,  do  not  yield  abnormal  copper 
salts. 

Z-Hydroxy-l-phenyl-S-benzylformamidine,  NPhICH*N(OH)*CH2Ph, 
in.  p.  165°  (decomp.),  is  obtained  from  /Lbenzylhydroxylamine  and 
ethylisoformanilide  in  absolute  alcohol.  It  forms  large,  colourless, 
rhombic  plates  and  exhibits  feeble  acid  properties ;  the  stable 
hydrochloride  has  m.  p.  185 — 187°  (decomp.).  The  copper  salt, 
(C14H13ON2)2Cu,  precipitated  from  an  alcoholic  solution  of  the 
hydroxyamidine  by  copper  acetate,  separates  from  toluene  in  reddish- 
brown  scales ;  hydrogen  chloride  precipitates  from  its  chloroform 
solution  the  hydrochloride,  (C14HJ3ON2)2Cu,2HC1,  as  a  microcrystalline, 
yellow  mass  which  turns  brown  in  the  air  and  is  decomposed  by 
water  or  dilute  alcohol,  regenerating  the  brown  copper  salt.  The 
nickel  salt,  (C14H13ON2)2Ni,  forms  yellow  leaflets,  and  the  cobalt  salt 
dark  amethyst  crystals.  When  warmed  with  acetic  anhydride,  the 
hydroxyamidine  is  transformed  into  the  isomeric  s-phenylbenzyl- 
carbamide  (compare  Bamberger  and  Destraz,  Abstr.,  1902,  i,  538). 
Benzenylpiperidyloxime,  m.  p.  136 — 137°,  forms  long,  glistening 
needles.  C.  S. 

Abnormally  Coloured  Complex  Metallic  Salts  of  Acid 
Imides.  Heinrich  Ley  and  F.  Werner  ( Ber .,  1907,  40,  705 — 707. 
Compare  Abstr.,  1906,  i,  561  ;  preceding  abstract.). — In  support  of  the 
theory  that  abnormal  light  absorption  is  exhibited  by  complex  metallic 
salts  in -which  the  metal  and  nitrogen  are  united  by  residual  affinities, 
the  authors  show  that  the  copper  salts  of  succinimide,  camphorimide, 
phthalimide,  and  dibenzamide  are  blue,  whilst  under  definite  conditions 
complex  salts  of  the  type  [(RN)2Cu(NR)2]K2  (where  NR  =  acid 
imide)  are  obtained  which  exhibit  abnormal  colour. 

Potassium  copper  camphorimide  has  been  described  ( loc .  cit.). 

Potassium  copper  phthalimide,  (CgH402N)4CuK2,4H20,  is  obtained 
as  a  reddish-violet  precipitate  by  adding  aqueous  copper  acetate  slowly 
to  aqueous  potassium  phthalimide.  Copper  dimethylmaleimide  forms 
sky-blue  crystals,  whilst  the  complex  sodium  copper  compound  is  violet- 
red.  C.  S. 

Tetramethylarsonium  Iodide  and  its  Pharmacological 
Action.  Emil  Burgi  {Chem.  Zentr.,  1907,  i,  152;  from  Arch.  exp. 
Path .  Pharm.,  56,  101 — 114). — Tetramethylarsonium  iodide,  AsMe4I, 
prepared  by  heating  arsenic  with  methyl  iodide  at  220°  for  twenty  - 
four  hours,  is  a  white  substance  which  slowly  becomes  reddish-brown 
when  exposed  to  light  and  crystallises  from  methyl  alcohol  in 
tetrahedra ;  it  gives  coloured  precipitates  with  many  metallic 
salts. 

The  paralytic  action  of  tetramethylarsonium  iodide  on  the  nerve- 
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centres  resembles  that  of  curare;  it  does  not  affect  the  heart  of  a  frog 
or  rabbit.  Since  in  the  case  of  a  rabbit  only  a  small  portion  is 
decomposed,  the  rest  passing  unchanged  into  the  urine,  the  specific 
action  of  arsenic  is  not  apparent.  E.  W.  W. 


The  cycZoOctane  Series.  II.  Richard  Willstatter  and 
Hans  Veraguth  (fier.,  1907,  40,  957 — 970.  Compare  Abstr.,  1905, 
i,  515). — The  cf/cZooctadiene  previously  described  readily  yields  a 
dihydrobromide,  and  the  readiness  with  which  the  hydrocarbon 
polymerises  is  in  harmony  with  the  presence  of  conjugated  double 

linkings,  CH2<^Qg  *QH  •  023^^®’  When  the  hydrobromide  is 

heated  with  quinoline,  or  solid  potassium  hydroxide,  it  yields  a  much 
more  stable  unsaturated  hydrocarbon,  termed  j3-cyc\ooctadiene ,  which 
is  readily  reduced  by  Sabatier  and  Seirderens’s  method  (Abstr.,  1901, 
i,  195,  459)  to  the  saturated  cyclic  compound  cyclo octane,  C8H16.  The 
presence  of  an  eight-member  ring  in  these  compounds  is  confirmed  by 
the  fact  that,  when  oxidised  with  nitric  acid,  the  saturated  hydrocarbon 
gives  a  good  yield  of  suberic  acid. 

In  the  preparation  of  the  dihydrobromide  a  certain  amount  of  a 
monohydrobromide ,  CsH13Br,  is  formed ;  this  can  be  separated  by 
fractional  distillation,  and  when  heated  with  quinoline  yields  a 
dicyclo octene,  C8H12.  The  position  of  the  bridge  in  this  compound  has 
not  been  established.  It  is  highly  probable  that  a  bridged  compound 
is  present  in  the  original  a-cyclooctaidiene,  as  the  proportions  of  mono- 
and  dihydrobromide  are  always  as  1  :  6.  dicycloOctene,  when  oxidised 
with  permanganate,  yields  a  crystalline  a-hydroxyketone, 


c6h10 


<c° 

'  CH-OH’ 


which,  on  further  oxidation  with  chromic  acid,  yields  an  acid. 

a-cycloO ctadiene  dihydrobromide ,  C8H14Br2,  obtained  by  means  of  an 
acetic  acid  solution  of  hydrogen  bromide,  is  a  colourless,  viscid  oil  with 
a  sweet  odour  and  b.  p.  150 — 151°/12,5  mm.  (corr.),  D4  1-662.  On  ex¬ 
posure  to  the  air  it  turns  to  a  pink  colour,  and  finally  to  a  dark  steel- 
blue  with  a  reddish-violet  fluorescence. 

A  small  amount  of  a  tetrabromocyclooctane,  C8H12Br4,  has  been 
prepared  by  the  action  of  excess  of  bromine  on  the  dihydrobromide 
in  presence  of  iodine  or  iron.  It  crystallises  in  pointed  prisms,  m.  p. 
132-5°. 

/3-cyclo Octadiene  is  a  colourless,  mobile  liquid,  b.  p.  143 — 144°,  and 
D4  0-887.  It  has  an  odour  of  tropilidine  and  gives  an  intense  orange 
coloration  with  concentrated  sulphuric  acid. 

Small  amounts  of  naphthalene  are  formed  when  the  dihydrobromide 
is  heated  with  quinoline  at  a  high  temperature,  and  the  same 
hydrocarbon  is  produced  when  o-xylylene  bromide  is  heated  at 
260 — 270°  with  quinoline,  whereas  when  o-xylylene  bromide  is 
heated  with  potassium  hydroxide  o-xylylene  oxide, 

°«h*<oh’>o- 

is  formed.  This  is  a  colourless,  highly  refractive  oil,  b.  p.  192°  (corr.), 
D4  1  -098,  and  has  an  odour  of  bitter  almonds. 

y  2 
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The  hydrobromide  of  dicyclooctvne,  C8H18Br,  is  a  clear,  viscid  liquid, 
b.  p.  92'5 — 93°/15  mm.,  D4  1-330,  and  has  a  sweet  odour.  It  is  stable 
towards  permanganate,  but  in  contact  with  the  air  yields  black 
products,  dicyclo Octene,  C8H12,  is  a  colourless,  mobile  liquid  of  high 
refractive  power,  b.  p.  137'3 — 139°  (corr.),  D2  0'9097,  and  has  an 
odour  of  tropilidene. 

The  hydroxy-ketone,  C8H1202,  crystallises  in  needles,  m.  p.  65 — 65-5°, 
and  yields  a  semicarbcizone  which  decomposes  at  251°. 

cyclo Octane  is  a  colourless  liquid  with  an  odour  resembling  camphor, 
b.  p.  146  3 — 148°,  D4  0-849,  and  D20  0-833,  and  when  cooled  solidifies. 
A  slightly  impure  fraction,  b.  p.  145-3 — 146-3°,  D4  0‘850,  Df  0-835, 
was  also  obtained,  but  would  not  solidify.  J.  J.  S. 


Benzene  Hydrocarbons  containing  a  i^-Allyl  Side  Chain ; 
Methoethenylbenzene  [/3-Allylbenzene]  and  its  Homologues. 
Study  of  some  Molecular  Migrations,  Part  I.  Benzene 
Hydrocarbons  containing  a  i^-Allyl  Side  Chain.  Max  Tiffeneau 
{Ann.  Chim.  Phys.,  1907,  [viii],  10, 145 — 198). — A  detailed  account  of 
the  preparation,  properties,  and  derivatives  of  hydrocarbons  of  the 
type  R-CMeICH2,  where  R  denotes  the  phenyl  or  0-,  m-,  or  jt?-tolyl 
group.  The  hydrocarbons,  prepared  by  dehydrating  the  corresponding 
dimethylcarbinol,  R*CMe2*OH,  are  reduced  by  the  action  of  sodium  and 
alcohol  to  the  hydrocarbon  R*CHMe2,  or  directly  by  hydrogen  in  the 
presence  of  nickel  to  form  the  completely  saturated  hydrocarbon ;  they 
are  oxidised  directly  by  oxygen  to  form  trioxymethylene  and  the 
corresponding  ketone,  R-COMe,  which  is  also  the  chief  product  when 
permanganate  is  the  oxidising  agent  employed ;  they  react  with 
chlorine  or  bromine  to  form  the  saturated  derivatives,  R-CMeX’CHgX 
(where  X  denotes  Cl  or  Br),  which,  on  treatment  with  alcoholic  potash, 
yield  the  monohalogen  derivatives,  R*CMeICHX.  These  hydrocarbons 
furnish  halohydrins  of  the  type  R*CMe(OH)*CH2X,  either  by  direct 
union  with  hypochlorous,  hypobromous,  or  hypoiodous  acid,  or  more 
conveniently  by  the  action  of  magnesium  methyl  bromide  or  iodide  on 
the  monohalogen  derivative  of  acetone  ;  the  chloro-  or  iodo-hydrins 
condense  with  dimethyl- or  diethyl-amine  to  form  substituted  carbinols 
of  the  type  R*CMe(OH)-CH2*NAr2  (where  Ar  denotes  Me  or  Et), 
which  yield  characteristic  methiodides,  benzoyl  or  cinnamyl  deriv¬ 
atives  ;  the  iodohydrins  react  with  potassium  hydroxide  to  form  the 


A.CRMe 

corresponding  methylene  oxide,  0<^  1 

CH2 


and  when  treated  with 


silver  nitrate  lose  hydrogen  iodide  and  undergo  a  molecular  migration 
with  the  formation  of  a  substituted  acetone  according  to  the  equation  ; 
R-CMe(OH)-CH2I  — >  HI  +  R-CH2*COMe. 

/?-AIlylbenzene. — The  preparation,  properties,  and  most  of  the  deriv¬ 
atives  of  this  hydrocarbon  have  already  been  described  (Abstr.,  1902. 
i,  433,  449;  1903,  i,  81;  1904,  i,63 ;  1905, i,  523;  1906,  i,  965);  the  follow 
in g  facts  are  new:  /3-allyl benzene,  b.  p.  161  — 162°,  60 — 61°/17  mm. 
or  68 — 69°/27  mm.,  D°  0-9278  or  D21  0-9085,  yields  the  dimeride 
C1SH20  (compare  Grignard,  Abstr.,  1901,  i,  681),  m.  p.  51 — 52° 
b.  p.  163 — 164°/ 14 — 15  mm.  or  299 — 300°,  when  treated  with  sulphuric 
acid,  or  when  a  slight  excess  of  methyl  iodide  is  used  in  the  prepara- 
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tion  of  the  hydrocarbon  in  which  case  the  polymeride,  C1RH20, 
b.  p.  175°/16  mm.,  D°  1-012,  is  also  formed  (compare  Klages,  Abstr., 
1902,  i,  666) ;  the  dichloride,  CPhMeCl*CR2Cl,  b.  p.  115 — 125°/8  mm., 
yields  fi-chloro-a-methylstyrene,  CPhMe'CHCl,  b.  p.  210 — 215°  or 
102 — 106°/14  mm.;  the  chlorohydrin,-  b.  p.  124 — 125°/17  mm., 
D°  1  •  1 68  yields  with  dimethylamine,  phenylmethyldimethylamino- 
methylcarbinol  (compare  Fourneau,  Abstr.,  1904,  i,  377),  and  with 
diethylamine,  phenylmethyldiethylaminomethylcarbinol, 
OH-CPhMe-CH2*NEt2, 

b.  p.  244 — 247°  or  138 — 140°/22  mm.,  the  cinnamyl  derivative  has 
m.  p.  190 — 192°.  The  bromohydrin  OH-CPhMe-CHgBr,  b.  p. 
141°/19  mm.,  D°  P413;  the  iodohydrin,  b.  p.  144 — 145°/12  mm., 

CPhMe 

D°  1541,  yields  the  oxide,  0<O,  ,  which  has  D26  1'024, 

n™  1-5161. 

o -Methoethenylioluene  [o-fi-allyltoluene\,  C7H7*CMeICH2.  The  starting 
point  of  this  hydrocarbon  is  o -tolyldimethylcarbinol,  m.  p.  41°,  b.  p. 
217 — 218°  or  1 1 6°/22  mm.,  which  is  obtained  by  the  action  of 
magnesium  o-tolyl  bromide  on  acetone,  or  magnesium  methyl  iodide  on 
methyl  o-toluate.  When  distilled  with  oxalic  acid,  it  yields  o -/3-allyl- 
toluene,  b.  p.  168 — 169°,  D°  0‘9076,  which  on  oxidation  with 
permanganate  forms  o-tolyl  methyl  ketone,  b.  p.  216°,  and  the  iodohydrin 
yields  o -tolylacetone,  b.  p.  227°,  the  oxime,  m.  p.  75°,  and  the  semi- 
carbazone,  m.  p.  181°. 

m- Methoethenylioluene  [m-(3-cdlyl  toluene],  C7H7*CMeICH2,  b.  p. 
183 — 185°,  D°  0-9115,  yields  m-tolyl  methyl  ketone  on  oxidation, 
b.  p.  218 — 220°,  D20  0-989,  (oxime,  m.  p.  94°),  and  m-cymene  on 
reduction,  b.  p.  174—176°,  D20  0-862;  the  iodohydrin  reacts  with 
silver  nitrate  to  form  m -tolylacetone,  ^HyCH^-COMe,  b.  p.  228 — 229°, 
D°  1-019  ;  the  semicarbazide  has  m.  p.  139°. 

£>-Methoethenyltoluene  [p-/?-allyltoluene],  C7H7*CMeICH2,  is  a 
colourless,  mobile  liquid  with  an  odour  of  thyme,  b.  p.  184 — 185° 
(Errera,  Abstr.,  1891,  1021,  gives  198 — 200°),  D°  0-9122;  it  yields 
^f-cymene,  b.  p.  174 — 176,  D13  0  860  on  reduction,  and  p-tolyl  methyl 
ketone  (oxime,  m.  p.  88°)  on  oxidation  ;  the  dibromide  is  liquid  even 
at  -  15°,  and  yields  the  glycol ,  C7H7*CMe(OH)*CH2*OH,  m.  p.  32°,  when 
treated  with  barium  carbonate.  The  dimeride,  C20H24,  has  m.  p.  40° ; 
the  iodohydrin  reacts  with  yellow  mercuric  oxide  to  form  p- tolylacetone , 
C7H7-CH2-COMe,  b.  p.  232—233°,  D°  1-007  (the  oxime  has  m.  p.  90° 
and  the  semicarbazone,  m.  p.  158°),  and  with  dimethylamine  to  form 
jo-tolylmethyldimethylaminomethylcarbinol, 

C7H7’CMe(OH)-CH2-NMe2, 

b.  p.  253—255°  or  135— 136°/18  mm.,  D°  0-982.  M.  A.  W. 

Reductions  with  Amorphous  Phosphorus.  II.  Theodor 
Weyl  ( Ber .,  1907,  40,  970 — 974.  Compare  this  vol.,  i,  118). — When 
nitrobenzene  is  dropped  into  a  boiling  mixture  of  sodium  hydroxide 
solution  and  red  phosphorus,  the  only  reduction  product  which  can  be 
isolated  is  aniline.  The  yield  is  not  good,  as  a  large  amount  of  un¬ 
altered  nitrobenzene  is  always  found.  The  products  formed  when  the 
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mixture  of  nitrobenzene,  sodium  hydroxide  solution,  and  red  phos¬ 
phorus  is  heated  in  a  reflux  apparatus  at  140 — 170°,  consist  of 
aniline,  azoxybenzene,  and  azobenzene,  in  certain  experiments  as 
much  as  50%  of  the  nitrobenzene  being  converted  into  azobenzene. 
Calcium  hydroxide  and  ammonium  hydroxide  are  not  so  efficient  as 
sodium  and  potassium  hydroxides,  and  the  substitution  of  95%  alcohol 
for  water  retards  the  reduction. 

When  the  reacting  substances  are  heated  in  sealed  tubes  at  100 — 150° 
the  amount  of  reduction  is  small,  but  at  170°,  with  soda  lime  and 
water,  some  21%  of  aniline  and  6%  of  azoxybenzene  are  formed. 

It  has  been  found  that  phosphine  is  evolved  by  the  action  of 
ammonium  hydroxide  solution  on  amorphous  phosphorus.  J.  J.  S. 


Dichlorodiphenylsulphone.  Fritz  Ullmann  and  Johannes 
Korselt  (Ber.,  1907,  40,  641  —  648). — Beckurt  and  Otto’s  4 : 4'-di- 
chlorodiphenylsulphone  (Abstr.,  1879,  243)  is  converted  quantitatively 
into  4  :  i'-dichloro-3  :  S'-dinitrodiphenylsulphone,  (N02*C6H3C1)0S02,  by 
a  mixture  of  equal  volumes  of  nitric  acid  (D  1’5)  and  sulphuric  acid  at 
100°.  It  crystallises  from  glacial  acetic  acid  in  long,  glistening 
needles,  m.  p.  202°.  4  :  4' -Dichloro-3  :  5  :  3' -trinitrodiphenylsulphone, 

C12H508N3C12S,  obtained  when  fuming  sulphuric  acid  (40%  SOs)  is 
used  at  150°  for  a  short  time,  forms  almost  colourless  needles,  m.  p. 
220°,  whilst  the  3:5:3:  5' telranilro-derivative,  C12H4O10N4Cl2S,  pale 
yellow  needles,  m.  p.  290°,  is  the  product  obtained  when  the  heating  is 
continued  for  two  hours  at  150°  and  60%  S03  sulphuric  acid  is 
employed. 

Alcoholic  solutions  of  all  these  nitro-compounds,  on  being  boiled 
with  aniline,  lose  the  two  chlorine  atoms  and  give  dianilino-deriv- 
atives.  3  :  d'-DinitroA  :  4' -dianilinodiphenylsulphone,  C24Hlg06N4S, 
forms  orange-red  crystals  from  benzene,  m.  p.  260°  ;  the  correspond¬ 
ing  trinitro-  and  fe£?-cmi£ro-compounds  are  also  orange-red,  and  have 
m.  p.  210°  and  250°. 

3  :  3'-Dinitro-4  :  4'-dihydroxydiphenylsulphone  and  its  methoxy-  and 
ethoxy-derivatives  are  obtained  by  the  interaction  of  alcoholic 
sodium  hydroxide,  methoxide,  or  ethoxide,  and  the  dinitrodichloro- 
sulphone  (Annaheim,  this  Journ.,  1874,  795).  The  3:5:3':  5'-tetra- 
nitro-4  : 4'-dihydroxy -derivative  is  obtained  in  a  similar  manner 
(Annaheim,  Abstr.,  1879,  294). 

3  :  3' -Diamino -4  :  A -dianilinodiphenylsulphone,  C24H2202N4S,  crystal¬ 
lising  from  alcohol  in  colourless  plates,  m.  p.  1 86°,  gives  a  phenazonium 
derivative  with  2  mols.  of  phenanthraquinone  in  the  presence  of 
hydrogen  chloride. 

When  dichlorodinitrodiphenylsulphone  is  heated  with  alcoholic 
ammonia  for  four  hours  at  150°,  yellow  octahedrfc.  of  3  :  3 '-dinitro- 
4  : 4 '-diaminodiphenylsulphone,  C12H10O6N4S,  m.  p.  309°,  are  formed. 
The  tetra-amino-deviv&bivQ  obtained  on  reduction  forms  colourless 
leaflets,  m.  p.  174°. 

Annaheim’s  dinitrohydroxyanilinodiphenylsulphone  (this  Journ., 
1874,  697)  is  shown  to  be  an  additive  compound  of  the  dinitro- 
dihydroxydiphenylsulphone  (1  mol.)  with  aniline  (2  mols.).  W-  R. 


ORGANIC  CHEMISTRY 


307 


Nature  of  the  Carbon  Double  Linking  II.  Addition  of 
Bromine.  Hugo  Bauer  and  H.  Moser  ( Ber .,  1907,  40,  918 — 924. 
Compare  Abstr.,  1905,  i,  729  ;  1904,  i,  841). — The  interaction  of 
ethenoid  compounds  and  bromine  in  solution  is  of  the  second  order 
(compare  Herz  and  Mylius,  this  vol.,  i,  55  ;  Plotnikoff,  Ab8tr.,  1906, 
ii,  12),  but  the  constants  obtained  vary,  especially  the  first  values; 
this  is  perhaps  explained  by  the  formation  of  perbromides.  The 
experiments  were  carried  out  in  the  dark  in  blackened  vessels,  and 
it  was  found  that  the  solvent  exercised  an  important  influence  in 
promoting  the  change.  With  stilbene  in  chloroform,  17  =  200  t  29°, 
the  reaction  was  complete  in  seven  days,  whereas  in  carbon  tetrachloride 
fifty-five  days  were  required.  If,  however,  a  methyl  group  is  intro¬ 
duced  instead  of  hydrogen,  the  reaction  velocity  is  greatly  accelerated, 
a-methylstilbene  in  chloroform  taking  thirty  minutes,  and  in  carbon 
tetrachloride  requiring  two  days  ( v  —  200  t  29°)  for  complete  interaction 
with  bromine. 

a-Phenylcinnamonitrile  dibromide  (m.  p.  138°,  V.  Meyer  and 
Frost,  Abstr.,  1889,  598,  give  128°)  dissociates  slowly  in  carbon  tetra¬ 
chloride  solution  at  30°  into  nitrile  and  bromine  ;  at  100°  the  velocity 
is  much  increased,  so  that  the  equilibrium  established  between  bromine 
and  nitrile  was  determined  by  using  the  dibromide  to  start  with,  and 
in  the  alternative  the  two  interacting  substances  ;  the  results  obtained 
were  the  same  by  the  two  methods.  In  accordance  with  a  reaction  of 
the  second  order,  dilution  has  a  marked  effect  on  the  point  of  equili¬ 
brium  ;  with  u  =  200  t  30°,  165%  of  dibromide  is  obtained;  with 
■y  =  400  only  9%. 

Light  favours  the  production  of  dibromide,  particularly  red  rays  ; 
only  4%  of  the  bromine  is  taken  up  by  a-phenyl-o-nitrocinnamonitrile 
in  the  dark,  whilst  in  ordinary  daylight  34%  is  absorbed. 

The  reaction  in  the  case  of  the  stilbenes  is  practically  complete  ; 
the  introduction,  however,  of  a  nitrile  group  diminishes  the  re¬ 
activity  of  the  ethenoid  linking,  as  is  also  the  case  if  a  hydrogen 
atom  in  the  phenyl  nucleus  is  replaced  by  a  nitro-group ;  K  for 
a-phenylcinnamonitrile  being  0*02112,  r=200,  wbereas  for  a-phenyl-o- 
nitrocinnamonitrile  it  is  0*01152.  W.  It. 

Stereochemical  Conceptions  of  Polycyclic  Compounds. 
Felix  Kaufler  ( Annalen ,  1907,  351,  151 — 160). — The  usual  formulae 
for  polycyclic  compounds,  either  of  the  type  of  diphenyl  or  of  that  of 
conjugated  ring  systems,  such  as  naphthalene,  which  represent  the  nuclei 
in  one  plane,  may  be  displaced  with  advantage  by  stereochemical 
formulae  representing  the  manner  in  which  the  rings  of  the  nuclei  are 
inclined  towards  one  another. 

Materials  on  which  may  be  based  a  stereochemical  formula  for 
diphenyl  consist  of  the  benzidine  derivatives  having  the  two  amino- 
groups  united  by  one  or  two  carbon  atoms,  as  in  carbonylbenzidine 
(Michler  and  Zimmermann,  Abstr.,  1882,  182)  or  oxalylbenzidine 
(Strakosch,  this  Journ.,  1872,  25,  503).  In  consequence,  however, 
of  the  difficulty  of  determining  the  molecular  weights  of  sucn  sub¬ 
stances,  the  himolecular  formulae  could  not  be  looked  on  previously  as 
excluded.  A.  determination  of  the  molecular  weight  of  Kolber’s 
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phthalylbenzidine  (Abstr.,  1904,  i,  778)  by  the  boiling  point  method 

OONH>C  H 

now  shows  it  to  have  the  formula  C6H4<"  '  „  > 6  4,  an<*  ^  appears 

L  O  *  xs  xl  *  U6  fcL4 

probable  that  all  such  substances  have  unimolecular  formulae.  The 
two  amino-groups  of  benzidine  must  be  much  closer  together  than  is 
represented  by  the  usual  formula  NH2,C6H4*C6H4*NH2,  their  relative 


positions  being  represented 

/  \nh„ 


better  by  the  stereochemical  formula 


This  space  formula  explains  the  difficulty  of  diazo- 


•NEL 


tising  the  second  amino-group  and  the  slowness  with  which  the  second 
diazo-group  couples  as  cases  of  steric  hindrance.  It  also  simplifies 
the  conception  of  the  “benzidine  change”  of  hydrazobenzenes, 


nh/ 

NH,< 

V 

_/ 

-> 

nh/ 

nh2< 

\- 

_/ 

._/! 


,  or  similarly  of  the  conversion  of 


2V 


barjan,  Abstr.,  1906,  i,  453). 

It  is  found  that  2  :  7-diaminonaphthalene  forms  only  monosubstitu¬ 
tion  products  when  boiled  with  chlorotrinitrobenzene  or  chlorodinitro- 
benzene  and  potassium  acetate  in  alcoholic  solution.  1-Trinitro- 
anilino-2-naphthylamine,  C16Hn06N5,  crystallises  in  yellow  needles, 
m.  p.  212°.  7 -Dinitroanilino-2 -naphthyl amine,  G16H1204N4,  crystal¬ 

lises  in  small,  dark  yellow  needles,  m.  p.  227°.  This  is  explained  by 
mutual  steric  interference  of  the  groups  in  positions  2  : 7,  and  is 


expressed  in  the  spacial  formula 


this  formula  explains  also 


the  difference  in  the  stability  of  naphthalene-2  : 6-  and  naphthalene- 
2  :  7-disulphonic  acids. 

Similar  differences  are  observed  between  2  :  6-  and  2  :  7-disubstituted 
anthraquinones.  Whilst  sodium  anthraquinone-2  : 6-disulplionate  is 
converted  into  2  :  6-diaminoanthraquinone  by  ammonia  at  190°,  sodium 
anthraquinone-2  :  7-disulphonate  yields  only  2-aminoanthraquinone-7- 
sulphonic  acid,  C14H90gNS,H?0,  which  forms  light  yellow  crystals  ; 
the  barium  salt,  (CuHg05NS)2Ba,2H20,  crystallises  in  dark  red 
leaflets  ]  sodium  2-acetylaminoanthraquinone-l-sulphonate, 

C10H10O6NSNa,2iH2O, 

crystallises  in  orange-red  leaflets.  G.  Y. 


Constitution  of  Octahydroanthracene.  Makcel  Godchot 
{Bull.  Soc.  Chim.,  1907,  [iv],  1,  121 — 129.  Compare  Abstr.,  1904,  i, 
987  ;  1905,  i,  201  ;  1906,  i,  76,  494). — On  oxidation  with  potassium 
permanganate  in  presence  of  water  or  acetone,  octahydroanthracene 
yields  phthalic  acid.  The  liexahydroanthrone  produced  by  oxidising 
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the  octahydride  with  chromic  acid  readily  condenses  in  the  presence  of 
alkalis  with  aromatic  aldehydes,  forming  compounds  of  the  type 


4* 


Benzylidenehexahydrocmthrone,  m.  p.  about  137 — 138°,  forms  faintly 
yellow,  prismatic  needles,  and  with  bromine  in  presence  of  carbon 
disulphide  furnishes  a  dibromide ,  m.  p.  160°  (decomp.),  which  crystal¬ 
lises  in  small,  colourless  prisms.  On  reduction  with  sodium  and  alcohol, 
benzylidenehexahydroanthrone  furnishes  9 -benzyloctahydroanthranol, 
m.  p.  169°,  which  crystallises  in  large,  colourless  needles,  and  on  distil¬ 
lation,  even  under  reduced  pressure,  furnishes  9 -benzylhexahydro- 

anthracene ,  b.  p.  255— 258°/20  mm., 


D°  1  '253,  which  does  not  crystallise  at  -  20°,  and  unlike  the  fore¬ 
going  substances  yields  solutions  exhibiting  a  fine  blue  fluorescence. 
Th  e  pi  crate,  m.  p.  120°,  forms  yellow  needles  and  is  resolved  into  its 
generators  by  water.  Benzylhexahydroanthracene  is  also  formed  when 
hexahydroan throne  is  treated  with  magnesium  benzyl  chloride  in 
presence  of  ether.  Anisylidenehexahydroanthrone ,  m.  p.  about  152°, 
forms  small,  yellow  tablets,  and  like  its  benzylidene  analogue  does  not 
react  with  hydroxylamine  or  semicarbazide.  Cu  my  lid  eneh  exah  ydro- 
anthrone,  m.  p.  148°,  forms  small,  yellow  leaflets. 

From  these  results  the  author  concludes  that  this  octahydro- 
anthracene  may  be  represented  by  the  formula : 

ch2-ch2*ch-ch2-c-ch:ch  (jih2-ch2-c-ch2-ch-ch:ch 
ch2-ch2-ch-ch2-c-ch:ch  or  ch2-ch2-c*ch2*ch-ch:ch’ 

and  of  these  the  first  is  preferred,  since  it  explains  more  easily  the 
production  of  .phthalic  acid  when  the  hydrocarbon  is  oxidised  with 
potassium  permanganate,  and  establishes  an  analogy  between  the 
formation  of  octahydroanthracene  from  anthracene  and  that  of 
tetrahydronaphthalene  from  naphthalene  (Leroux,  Abstr.,  1904,  i, 
986),  both  these  reactions  being  brought  about  by  Sabatier  and 
Senderens’s  method  of  hydrogenation  (Abstr.,  1901,  i,  459). 

T.  A.  II. 


Anthracene  Series.  Eduakd  Lippmann  and  Rodolfo  Fkitsch 
( Annalen ,  1907,  351,  52 — 64.  Compare  Abstr.,  1904,  i,  865). — 
II.  Dibromodibenzylanthracene  and  its  Derivatives. — Dibromodibenzyl- 
anthracene  and  a  number  of  its  derivatives  have  been  prepared  and 
compared  with  the  corresponding  monosubstituted  dibenzylanthracenes. 

/'(J  £[  \ 

The  chromo-compound,  CHPhBr*Cv  y^tj4  vC’CHPhBr,  prepared  by 

passing  a  current  of  carbon  dioxide  and  bromine  vapour  through 
dibenzylanthraeene  in  carbon  disulphide  solution,  forms  yellow  crystals, 
m.  p.  212°,  is  only  partially  hydrolysed  by  boiling  potassium  hydroxide 
or  carbonate,  and  does  not  react  with  moist  silver  oxide.  Th e  diacetate, 
C32H2604,  m.  p.  252°,  prepared  by  the  action  of  the  dibromide  on  silver 
acetate  in  benzene,  or  on  an  alkali  acetate  in  glacial  acetic  acid,  solu¬ 
tion,  forms  solutions  with  blue  fluorescence,  and  when  boiled  with 
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alcoholic  potassium  hydroxide  yields  the  monoacetate,  OH*C28W20*OAc, 
which  crystallises  in  red  needles,  m.  p.  216°,  and  forms  solutions  with 
bluish-red  fluorescence.  The  dibenzoate,  C2gH20(OBz)2,  forms  white 
crystals,  m.  p.  285°,  and  is  only  partially  hydrolysed  by  boiling 
potassium  hydroxide.  The  dinitrate  forms  light  yellow  crystals,  m.  p. 
177°  (decomp.),  and  when  heated  at  140 — 180°  yields  nitrogen  dioxide, 
benzaldehyde,  and  anthraquinone.  When  boiled  with  alcohol  in 
benzene  solution,  the  dibromo-compound  yields  diethoxy  dibenzyl  - 
anthracene,  C2gH20(OEt)2,  which  forms  white  crystals,  m.  p.  220°, 
dissolves  in  benzene  or  chloroform  with  blue  fluorescence  and  is  not 
hydrolysed  by  sulphuric  acid.  The  diamfo’wo-derivative, 
C14H8(CHPh*NHPh)2, 
forms  yellow  crystals,  m.  p.  263°  (decomp.). 

III.  Degradation  of  Dibromodibenzylanthracene. — The  dibromo- 
differs  from  the  monobromo-compound  in  that  it  does  not  yield 
hydrogen  bromide  when  heated  with  quinoline  in  benzene  solution,  but 
resinifies  at  higher  temperature «.  An  oxygen-free  product  could  not 
be  obtained  by  the  decomposition  of  the  carbonate  formed  by  the 
action  of  the  dibromo-compound  on  silver  carbonate.  On  prolonged 
heating  at  212°,  the  dibromo-compound  yields  hydrogen  bromide  and 

- CPhBr 

bromodibenzylideneanthracene ,  C6H4p  |  \C6H4  |  ,  m.  p.  99°,  which 

XJ/ - OHPh 


is  reduced  to  dibenzylanthracene  by  zinc  dust  and  glacial  acetic  acid. 
The  dibromo-compound  is  oxidised  by  phenylhydrazine  in  boiling 
benzene  solution  with  formation  of  bisdibenzoanthracene, 

- CPhiCPh - 7CV 


C„H 


61a4\ 


\C 


c6h4 


-CPhICPh- 


CrH4 


c6h4, 


which  separates  from  acetone  in  yellow  crystals,  m.  p.  197°, 
decolorises  potassium  permanganate  solution,  and  yields  a  tetrabromide, 
C56H36Br4,  forming  yellow  crystals,  m.  p.  215°,  and  reduced  to 
bisdibenzylideneanthracene  by  means  of  zinc  dust  and  acetic  acid. 

Bisdiethoxydibenzylideneanthracene, 

- CPh(OEt)-CPh(OEt) - >-(X 


c6h4^ 


>C6H4 


CUP 


-CPh(OEt)-CPh(OEt)- 


YC 


prepared  by  boiling  the  tetrabromide  with  alcohol  in  benzene  solution, 
forms  a  white,  crystalline  mass,  m.  p.  218°.  G.  Y. 


Structure  of  Pyrene.  Guido  Goldschmiedt  ( Annalen ,  1907, 
351,  218 — 232). — Although  the  investigation  of  the  constitution  of 
pyrene  by  Bamberger  and  Philip  (Abstr.,  1887,  271)  established 
that  the  nucleus  of  this  hydrocarbon  has  the  structure, 


no  satisfactory  conclusion  has  been  reached  as  to  the  distribution  of 
the  double  linkings. 

The  author  now  shows  by  a  series  of  experiments  that  the  yellow 
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colour  of  pyrene  is  that  of  the  substance  itself  and  not  of  some 
impurity,  the  colour  disappearing  only  on  change  of  the  pyrene  as  in 
its  reduction  with  sodium  and  amyl  alcohol.  Contrary  to  Graebe’s 
statement  (this  Journ.,  1871,  117,  690)  pyrene  does  not  become 
colourless  when  exposed  to  sunlight  in  benzene  solution  ;  the  apparently 
colourless  leaflets  obtained  on  sublimation  of  pyrene  (Hintz,  Inaug. 
Biss.)  are  yellow  when  heaped  together.  The  author  quotes  also  the 
properties  of  a  number  of  derivatives  of  pyrene  in  support  of  his  view 
that  the  hydrocarbon  is  yellow.  It  follows  that  pyrene  is  represented 

best  by  the  formula  ^ 


in  which  only  one  of  the  four 


rings  is  a  benzene  nucleus,  the  others  having  quinonoid  structures.  To 
the  deep-red  pyrenequinone  is  ascribed  the  structure 

O  0 

which  on  oxidation  yields  yellow  pyrenic  acid, 

^  TT 

C°2  , 

\ _ /  \.r<0  H 

and  on  further  oxidation  is  converted  into  colourless  naphthalenetetra- 
carboxylic  acid. 

The  conversion  of  pyrene  into  pyrenequinone  is  explained  also  with 
the  aid  of  Thiele’s  partial  valencies.  G.  Y. 


A  New  Exception  to  Carnelley  and  Thomson’s  Rule. 
Solution  Equilibrium  between  Aniline  and  o-Chloronitro- 
benzene.  Robert  Kremann  ( Monatsh 1907,28,  7 — 11). — -Kremann 
and  Rodinis  (Abstr.,  1906,  ii,  268)  found  that  aniline  does  not  form 
additive  compounds  with  m-  or  p-chloronitrobenzene.  It  is  shown  now 
that  this  is  the  case  also  with  aniline  and  o-chloronitrobenzene,  the 
melting  point  curve  for  mixtures  of  these  two  substances  having  one 
eutectic  point  at  —  18°,  representing  a  mixture  containing  about  23% 
of  o-chloronitrobenzene. 

A  comparison  of  the  solubilities  of  the  three  chloronitrobenzenes 
discovers  an  exception  to  Carnelley  and  Thomson’s  rule  (Trans.,  1888, 
53,  782)  that  in  a  group  of  isomeric  organic  substances  the  order  of 
fusibility  is  the  same  as  that  of  solubility,  the  most  easily  fusible  sub¬ 
stance  being  also  the  most  soluble.  The  solubility  curves  of  o-  and  m- 
chloronitrobenz.enes  follow  this  rule  to  the  eutectic  points,  but  that  of 
the  ^-compound  only  to  —  2’5°,  at  which  temperature  it  cuts  the  curve 
for  the  m-isomeride ;  at  temperatures  below  —  2-5°,  the  solubility  of 
£>-chloronitrobenzene  is  greater  than  that  of  the  m-chloronitro-com- 
pound,  although  the  latter  melts  at  the  lower  temperature. 

An  analogous  case  is  found  in  the  solubilities  of  p-  and  o-dinitro- 
benzenes  in  aniline  (Kremann  and  Rodinis,  loc.  cit.)  which  are  identical 
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at  10° ;  above  this  temperature,  Carnelley  and  Thomson’s  rule  holds 
good,  but  below  10°  the  ortho-isomeride,  which  has  the  lower  melting 
point,  is  the  less  soluble.  As  m-dinitrobenzene  forms  with  aniline  a 
1  : 1 -molecular  additive  compound,  it  does  not  belong  to  the  class  of 
indifferent  substances  to  which  alone  Carnelley  and  Thomson’s  rule  is 
applicable.  G.  Y. 

Preparation  of  w-Chloroacetanilide  and  its  Homologues. 
Alfred  von  Janson  (D.R.-P.  175586). — a-Chloroacetanilide  may  be 
readily  obtained  by  adding  phosphorus  trichloride  or  thionyl  chloride  to 
a  warm  mixture  of  aniline  hydrochloride  and  chloroacetic  acid  ;  the 
product  is  poured  into  water  and  the  substance  crystallised  from 
alcohol.  Other  salts  of  aniline  and  its  homologues  may  be  substituted 
for  the  foregoing  hydrochloride  and  the  condensation  may  also  be 
effected  with  phosphorus  pentachloride  or  oxychloride.  G.  T.  M. 

Preparation  of  Phenylglycine  and  its  Homologues.  Farb 
werke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P.  175797). — Phenyl- 
glycine  has  now  been  prepared  from  chloroacetic  acid  and  nitrobenzene 
in  the  following  manner.  Nitrobenzene  containing  about  10%  of  aniline 
is  warmed  at  70°  with  iron  filings,  and  dilute  chloroacetic  acid  is 
slowly  introduced.  The  temperature  of  this  acid  should  be  gradually 
increased  from  50°  to  90°.  The  addition  of  the  acid  should  suffice  to 
keep  the  mixture  boiling  vigorously,  and  after  two  hours’  heating 
at  98 — -100°  the  solution  is  neutralised  with  sodium  carbonate.  The 
aniline  is  distilled  off  and  the  phenylglycine  isolated  in  the  usual  way. 

G.  T.  M. 

Preparation  of  Phenylglycine  and  its  Homologues.  Farb- 
werke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P.  177491). — The 
ordinary  processes  for  obtaining  phenylglycine  by  condensing  chloro¬ 
acetic  acid  with  aniline  either  in  excess  or  with  reagents  for  fixing 
hydrogen  chloride  are  unsatisfactory,  owing  to  the  formation  of 
by-products.  This  difficulty  has  now  been  overcome  by  operating  in 
the  presence  of  an  oxide  or  a  carbonate  of  a  heavy  metal  by  means  of 
which  the  phenylglycine  forms  an  insoluble  salt  and  is  thus  removed 
from  the  sphere  of  action.  Ferrous  chloride  is  dissolved  in  water, 
decomposed  with  the  requisite  amount  of  an  alkali,  and  the  mixture 
heated  to  90 — 100°;  chloroacetic  acid  and  aniline  are  quickly  added 
successively  and  the  heating;  continued  for  one  and  a  half  hours  ; 
after  cooling,  the  precipitated  iron  salt  of  phenylglycine  is  collected 
and  converted  into  phenylglycine  in  the  usual  way.  .Tolylglycine  may 
be  obtained  similarly.  G.  T.  M. 

Action  of  Alkali  Alkyloxides  on  Unsaturated  Imides.  II. 

Arnaldo  Piutti  ( Gazzetta ,  1906,  36,  ii,  723 — 734.  Compare  Abstr., 
1906,  i,  657). — The  hydroxides  of  the  alkali  and  alkaline-earth  metals, 
with  the  exception  of  calcium,  as  well  as  all  their  derivatives  with 
alcohol  or  acetone  react  with  substituted  imides  of  maleic,  citraconic, 
and  itaconic  acids,  giving  intensely  violet  compounds  which  are 
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insoluble  in  ether  and  are  decolorised  even  in  solution  by  the  addition 
of  water.  In  the  present  paper,  the  author  describes  the  method  used 
for  obtaining  certain  of  these  compounds  yielded  by  j»-ethoxyphenyl- 
citraconimide,  the  chief  difficulty  in  their  preparation  being  that 
of  rendering  and  maintaining  the  reagents  and  solvents  employed 
absolutely  anhydrous. 

With  sodium  ethoxidein  alcoholic  solution,  p-ethoxyphenylcitracon- 
iniide  gives  the  compound  C13H1303N,Et0Na,  which  is  obtained  as 
a  reddish-violet  powder,  becoming  soft  at  about  200°  and  remain¬ 
ing  so  up  to  300° ;  water  dissolves  it,  giving  a  reddish- violet  solution 
which  gradually  becomes  colourless  ;  it  is  soluble  also  in  alcohol  with 
formation  of  an  intense  violet  coloration  which  is  weakened  by  addition 
of  water  ;  it  is  also  soluble  in  amyl  alcohol,  ethyl  acetate,  and  acetone. 

The  compound  C13H1303N,C5H11*0Na,  formed  with  sodium  amyl- 
oxide,  is  a  reddish-violet  powder,  which  softens  at  95°  and  decomposes 
at  140 — 150°;  its  behaviour  towards  solvents  resembles  that  of  the 
preceding  compound,  and  it  is  also  soluble  in  toluene  or  benzene  and 
sparingly  so  in  xylene  or  carbon  disulphide. 

The  compound  C23H30O4NNa,  formed  with  sodium  bornyloxide,  is  a 
reddish-violet  powder,  which  softens  at  180°,  melts  at  195 — 210°,  and 
behaves  towards  solvents  like  the  preceding  compound. 

With  the  sodium  derivative  of  dimethylacetone,  jo-ethoxyphenylcitra- 
conimide  gives  a  compound  C-fiHls04NNa,  which  forms  a  dark 
reddish-violet  powder  softening  at  135°  and  melting  at  170—  160°  (1) ; 
it  is  insoluble  in  benzene,  toluene,  or  carbon  disulphide,  but  towards 
other  solvents  it  behaves  like  the  borneol  derivative.  T.  H.  P. 

Preparation  of  /?-Naphthylamine  3  : 6  : 8  trisulphonic  Acid. 
Kallk  &  Co.  (D.R.-P.  176621). — l-Nitronaphtbalene-3  :  6  :  8-tri- 

sulphonic  acid  when  heated  at  150 — 170°  for  eight  hours  with  con¬ 
centrated  ammonia  yields  /2-naphthylamine-3  :  6  :  8-trisulphonic  acid. 

a.  t.  m. 

Miscibility  of  Solutions  of  Phenols  in  Aqueous  Alkalis  with 
Organic  Substances  Insoluble  in  Water.  Rudolf  Scheuble 
( Annalen ,  1907,  351,  473 — 480).- — In  the  course  of  an  investigation  of 
the  behaviour  of  salicylic  esters  towards  potassium  hydroxide,  the  author 
observed  that  on  boiling  thymyl  salicylate  with  the  aqueous  alkali  an  in¬ 
crease  in  the  volume  of  the  upper  or  ester  layer  took  place  at  the  expense 
of  the  aqueous  solution  until  after  a  few  minutes  a  point  was  reached 
when  the  two  previously  non-miscible  layers  became  completely 
miscible.  This  phenomenon  is  explained  by  the  further  observations 
that  a  solution  of  much  thymol  in  concentrated  aqueous  potassium 
hydroxide  is  a  solvent  for  various  organic  substances  otherwise  in¬ 
soluble  in  water,  and  that  on  addition  of  a  certain  amount  of  aqueous 
potassium  hydroxide  to  the  ternary  mixture  of  potassium  thymoxido, 
potassium  hydroxide,  and  the  potassium  derivative  of  thymol  salicylate, 
which  is  formed  in  the  first  case,  two  non-miscible  layers  are  formed. 
The  moment  of  mixing  of  the  two  layers  on  boiling  is  not  that  when 
the  ester  has  been  completely  hydrolysed,  but  when  its  volume  has 
been  diminished  in  a  certain  proportion. 
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This  property  of  thymol  is  common  to  all  phenols  and  is  known 
technically  in  the  extraction  of  phenols  from  tar  distillates,  and  in  the 
preparation  of  disinfectants  by  solution  of  phenols  in  alkaline  phenol 
or  soap  solutions.  Contrary  to  the  generally  accepted  view  all  phenols 
can  be  extracted  from  their  alkaline  solutions  with  more  or  less  ease 
by  ether. 

Quantitative  experiments  show  that  the  amount  of  phenol,  m-cresol, 
m-4-xylenol,  or  carvacrol  which  must  be  added  to  a  given  amount  of 
aqueous  potassium  hydroxide  and  octyl  alcohol,  toluene,  or  heptane  to 
produce  a  clear  solution  increases  for  these  three  substances  in  the 
order  named,  and  that  the  addition  of  water  to  21 '2%  potassium 
hydroxide  solution  is  at  first  without  effect,  but  after  a  certain  dilution 
is  reached  necessitates  a  rapid  increase  in  the  amount  of  phenol 
added. 

On  adding  phenol  to  aqueous  potassium  hydroxide  and  octyl  alcohol, 
the  liquid  becomes  apparently  homogeneous  before  the  layers  are 
miscible ;  this  occurs  in  consequence  of  the  two  layers  having  the  same 
refractive  index.  As  this  is  strictly  so  only  for  light  rays  of  a  certain 
wave-length,  the  liquid  exhibits  a  marked  opalesence.  G.  Y. 

Hydrolysis  of  Sodium  Phenoxide.  Alexander  Naumann, 
Wilhelm  Muller,  and  Eduard  Lantelme  (J.  pr.  Chem.,  1907,  [ii],  75, 
65 — 87). — The  method  employed  has  been  described  (Abstr.,  Iy06,  ii, 
732,  851).  Similar  results  are  obtained  either  by  distilling  500  c.c.  of 
the  aqueous  sodium  phenoxide  solution  and  collecting  the  distillate  in 
100  c.c.  fractions  or  by  distilling  one  litre  of  the  solution  and  collecting 
the  distillate  in  25  c.c.  fractions  ;  from  this  the  conclusion  is  drawn  that 
the  error  due  to  the  hydrolysis  of  further  quantities  of  sodium  phenoxide 
as  phenol  distils  over,  and  the  accumulation  of  an  excess  of  sodium 
hydroxide  in  the  distilled  solution,  is  smaller  than  the  experimental 
error. 

To  indicate  the  degree  of  hydrolysis  of  sodium  phenoxide,  the 
following  numbers  may  be  quoted.  Aqueous  solutions  of  concentration 
1‘0,  0'2,  0T,  O05,  0‘01,  and  0'002  mol.  per  litre  are  hydrolysed  to 
the  extent  of  approximately  4'4,  8'7,  11*6,  16  0,  29’7,  and  56‘4% 
respectively.  The  presence  of  a  small  excess  of  sodium  hydroxide 
prevents  to  a  great  degree  the  hydrolysis  of  sodium  phenoxide, 
especially  in  concentrated  solutions.  W.  H.  G. 

Optical  Resolution  by  Means  of  Dextrose.  Mario  Betti 
( Gazzetta ,  1906,  36,  ii,  666 — 669.  Compare  Abstr.,  1906,  i,  950). — ■ 
Racemic  a-aminobenzyl-/3-naphthol  can  be  resolved .  into  its  optical 
isomerides  by  means  of  dextrose,  which  forms,  with  the  d-  and 
^-compounds,  derivatives  exhibiting  different  solubilities  in  alcohol. 

The  dextrose  derivative  of  d-a -aminobenzyl-/3-naphtkol, 
C6Hl2O5:N-CHPh-C10H6-OH, 

which  is  the  less  readily  soluble  in  alcohol,  crystallises  from  this 
solvent  in  tufts  of  white,  silky  needles,  m.  p.  192°  (decomp.).  The 
\-a  aminobenzyl-fi-naphthol  dextrose  compound  crystallises  from  alcohol 
in  minute,  shining  needles,  m.  p.  163 — 165°  (decomp.).  These  dextrose 
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derivatives  may  be  converted  into  the  corresponding  a-aminobenzyl-/?- 
naphthols  ( loc .  cit.)  by  hydrolysis  with  hydrochloric  acid.  T.  H.  P. 

Preparation  of  Aromatic  Alcohols  by  the  Electrolytic 
Reduction  of  Aromatic  Acids.  Carl  Mettler  (D.R.-P.  177490. 
Compare  Abstr.,  1906,  i,  497). — The  aromatic  acids  may  be  readily 
reduced  to  the  corresponding  alcohols  when  they  are  electrolysed  in 
an  alcoholic  sulphuric  acid  solution  with  cathodes  having  a  high  super¬ 
tension.  Benzoic  acid  (200  parts)  dissolved  in  700  parts  of  alcohol 
and  300  parts  of  concentrated  sulphuric  acid  was  electrolysed  at 
20 — 30°  with  a  current  having  a  density  of  6 — 12  amperes  per  100 
square  centimetres  of  cathode  surface.  The  electrodes  were  of  lead, 
and  the  anode  compartment  contained  dilute  sulphuric  acid.  During 
the  operation,  a  further  amount  (200  parts)  of  benzoic  acid  was 
added  and  a  quantitative  yield  of  benzyl  alcohol  was  obtained.  When 
reduced  in  a  similar  manner,  m-  and /j-hydroxy benzoic  acids  furnished 
the  corresponding  hydroxybenzyl  alcohols  :  3  :  5-dichlorosalicylic  acid 
gave  rise  to  3  : 5-dichlorosaligenin,  and  anthranilic  and  m-nitrobenzoic 
acids  yielded  respectively  o-aminobenzyl  alcohol  and  m-aminobenzyl 
alcohol.  G.  T.  M. 

Oxidation  of  Cholesterol.  Oxycholesterol ;  Chollanic  Acid. 

Isaac  Lifschutz  (Zeitsch.  physiol.  Chem.,  1907,  50,  436 — 439.  Com¬ 
pare  Darmstadter  anchLifschiitz,  Abstr.,  1898,  i,  470). — The  oxidation 
of  cholesterol  by  dilute  permanganate  in  concentrated  acetic  acid  occurs 
in  three  stages.  The  products  of  the  first  two  stages  are  yellow, 
amorphous,  neutral  resins ;  they  have  no  definite  melting  points  and 
dissolve  readily  in  all  solvents  with  the  exception  of  water.  The  first 
product  dissolves  in  a  mixture  of  acetic  and  sulphuric  acids,  yielding  a 
red  to  reddish-violet  coloured  solution  with  a  characteristic  absorption 
spectrum.  The  second  product,  oxycholesterol ,  yields  under  similar 
conditions  a  green  solution.  The  final  product,  chollanic  acid,  C26H40O4, 
is  a  dibasic  acid,  obtained  as  a  colourless,  curdy  precipitate  on  the 
addition  of  a  large  excess  of  mineral  acid  to  solutions  of  its  salts. 
Although  insoluble  in  water,  it  readily  forms  an  emulsion  with  acid- 
free  water  and  then  cannot  be  filtered.  The  calcium  salt,  C2GH3804Ca, 
has  been  prepared.  All  three  oxidation  products  occur  in  wool  fat. 

J.  J.  S. 

Preparation  of  A4-cyc/oGeranic  Acid  (1:3: 3-Trimethylcycfo- 
A4-hexene-2-carboxylic  Acid).  Georg  Merling  (D.R.-P.  175587). 
— Ethyl  ddorodehydro-E1 : 4-cyclo geranate, 

coi<S>ce'co'b' 

is  prepared  by  treating  ethyl  isophoronecarboxylate  with  phosphorus 
pentachloride  and  distilling  the  oily  product  under  diminished  pressure, 
when  the  ester  is  obtained  as  a  colourless,  inodorous  oil,  b.  p.  108°/6 
mm.  It  reduces  ammoniacal  silver  nitrate,  and  on  treatment  with 
alcoholic  potash  yields  cblorodehydro-A2 :4-c?/c7ogeranic  acid,  which 
separates  from  benzene  or  ethyl  aceoate  in  lustrous,  colourless  prisms. 
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A4-cyclo Geranic  acid ,  q^^^|^>CH*C02H,  results  from 

the  reduction  of  chlorodehydro-A2  4-cyc£ogeranic  acid  with  sodium  and 
ethyl  alcohol  ;  it  is  readily  soluble  in  the  ordinary  organic  solvents,  and 
separates  from  ethyl  acetate  or  light  petroleum  in  well-defined  lustrous 
prisms,  m.  p.  102 — 102,5°,  b.  p.  123*5°/6  mm. 

Ethyl  A4-C2/c/ogeranate  is  obtained  either  by  ethylating  potassium 
A4-c?/cfogeranate  or  by  reducing  ethyl  chlorodehydro-A2 : 4-cy clogeranate, 
b.  p.  94Q/6  mm.  A4-cyclo Gerananilide,  C9H15CONHPh,  forms  colourless 
needles,  in.  p.  157—158°.  G.  T.  M. 

Behaviour  of  Aromatic  Esters  towards  Phosphorus  Penta- 
bromide  and  Pentachloride.  Wilhelm  Autenbieth  and  Paul 
Muhlinghaus  (JSer.,  1907,  40,  744 — 751.  Compare  Abstr.,  1895,  i, 
511  ;  this  vol.,  i,  31). — The  methods  of  the  earlier  research  have  been 
extended  to  a  number  of  aromatic  and  fatty  aromatic  esters  which  have 
been  allowed  to  react  directly  with  the  phosphorus  haloids  at  ordinary 
pressures  without  the  medium  of  a  solvent,  moisture  being  carefully 
excluded.  In  most  of  the  cases  investigated  the  esters  were  easily 
chlorinated  or  brominated  in  the  phenyl  or  naphthalene  nucleus,  more 
so  in  fact  than  the  corresponding  phenyl  alkyl  ethers. 

Phenyl  acetate  and  phosphorus  pentabromide  form  a  monobromo- 
phenyl  acetate,  a  colourless  liquid,  b.  p.  235 — 240°  or  129 — 130°/15  mm., 
which,  when  hydrolysed,  yields  y>-bromophenol.  Small  quantities  of 
tri-p-bromophenyl  phosphate  are  also  obtained. 

Phenyl  benzoate  (1  mol.)  and  phosphorus  pentabromide  (2  mols.) 
yield  dibromophenyl  benzoate ,  crystallising  in  long  needles,  m.  p. 
96 — 98°,  which,  on  hydrolysis,  forms  2  :  4-dibromophenol. 

a-Naphthyl  benzoate,  glistening  plates,  m.  p.  56°,  prepared  by  shaking 
a-naphthol  dissolved  in  sodium  hydroxide  with  benzoyl  chloride,  only 
reacts  with  phosphorus  pentachloride  when  heated  for  some  hours  in 
an  oil-bath  at  130 — 160°.  The  product,  monochloro-a-naphthyl  benzoate , 
forms  glistening  needles,  m.  p.  100 — 101°,  and  on  hydrolysis  gives  a 
compound,  m.  p.  118°,  crystallising  from  hot  water  in  long,  glistening 
needles,  and  probably  identical  with  4-chloro-l-naphthol  (Reverdin  and 
Kaufmann,  Abstr.,  1896,  i,  175).  With  phosphorus  pentabromide, 
a-naphthyl  benzoate  reacts  more  readily,  and  on  warming  a  molecular 
mixture  of  the  two,  A-bromo-\-napJithyl  benzoate,  plates,  m.  p.  105 — 106°, 
is  obtained,  since  on  hydrolysis  it  yields  4-bromo-l -naphthol  (Reverdin 
and  Kaufmann,  loc.  cit.).  It  forms  an  ethyl  ether,  crystallising  in 
needles,  m.  p.  48°,  identical  with  that  obtained  from  the  action  of 
phosphorus  pentabromide  on  a-naphthyl  ethyl  ether  (this  vol.,  i,  31). 

/3-Naphthyl  benzoate  and  phosphorus  pentachloride  interact  when 
heated  at  130°  to  form  the  l-chloro-2-naphthyl  benzoate  already 
obtained  by  Autenrieth. 

/3-Naphthyl  benzoate  and  phosphorus  pentabromide  interact  very 
readily  and  with  considerable  violence  to  form  1-bromo- 2-naphthyl  benz¬ 
oate,  which  on  hydrolysis  forms  a  product  crystallising  in  needles, 
m.  p.  74°,  whereas  Armstrong  ( Ber .,  1882,  206)  gives  84°  for 
l-bromo-2-naphthol. 

Methyl  benzoate  and  phosphorus  pentachloride  react  first  at 
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160 — 180°  on  distillation  of  the  reaction  mixture  ;  11  grams  of  benzoyl 
chloride  were  obtained  from  20  grams  of  ester.  E.  F.  A. 

Formation  of  Chains  from  Aromatic  Amino-Acids.  Hans 
Meyer  ( Annalen ,  1907,  351,  267 — 282). — o-Aminobenzoylanthranilic 
acid  (Anschutz,  Schmidt,  and  Greiffenberg,  Abstr.,  1903,  i,  57)  being 
now  readily  obtainable  (Mohr  and  Kohler,  Abstr.,  1906,  i,  359  ; 
Meyer,  ibid.,  i,  432),  the  author  has  investigated  its  use  in  the  forma¬ 
tion  of  chains.  The  method  of  synthesis  adopted  is  the  formation  of 
the  nitrobenzoyl  derivative  of  the  amino-acid  by  the  action  of  o-nitro- 
benzoyl  chloride  on  the  alkali,  usually  the  lithium,  salt  of  the  amino- 
acid,  and  reduction  of  the  resulting  nitrobenzoyl  compound  with 
litauium  trichloride  (Knecht  and  Hibbert,  Abstr.,  1903,  ii,  509).  The 
solubility  of  the  acid  and  basic  salts  of  the  amino-acids  synthesised  in 
this  manner  decreases  with  increasing  molecular  weight ;  m-  and 
p-nitrobenzoylauthranilic  acids  are  less  soluble  than  the  o-compounds. 

o-Nitrobenzoylanthranilic  acid,  N0./C6H4,C0*NH'CgH4'C02H, 
forms  a  colourless,  crystalline  mass,  m.  p.  239°,  becoming  yellow  on 
exposure  to  air.  Methyl  o-ciminobenzoylanthranilate, 
NH2-C6H4-C0-NH-C6H4-C02Me, 

crystallises  in  colourless  needles,  m.  p.  118 — 119°.  o-Nitrobenzoyl- 
aiithranilylanthranilic  acid, 

N02‘C6H4*C0*NH‘C6H4*C0*NH'CeH4*C02H, 
forms  almost  colourless  crystals,  m.  p.  224°,  evolving  gas.  Dian- 
thranilylanthranilic  acid, 

nh2-c(.h4-co-nh*c6h4*co-nh-cgh4-co2h, 

forms  slightly  yellow  needles,  m.  p.  228°,  evolving  gas.  o-Nitrobenzoyl- 
dianthranilylanthranilic  acid,  N02'C6H4,[C0,NH’C(.H4]<*G,02H,  is 
obtained  as  a  white,  microcrystalline  powder,  decomposing  at 
170 — 200°.  Trianthranilylanthranilic  acid, 

JSH2-06H4-C0-[NH-06H4-C0]2'NH-CeH4*C02H, 
forms  a  dirty-white,  gelatinous  mass,  which  decomposes  when  heated. 

When  treated  with  sodium  nitrite  in  acid  solution,  anthranilyl- 
anthranilic  acid  gives  an  intense  yellow  coloration  ;  this  is  probably  due 
to  the  miroso-derivative,  NH2’C6H4*C0’N(N0)’CrtH4'C02H,  which  loses 
water,  forming  the  colourless  3-o -carboxyphemylphenotriazone, 

c  „ 

6  4^C0-K-C6H4-C02H  ’ 

this  separates  from  methyl  alcohol  in  stout  crystals,  m.  p.  192° 
(decomp.),  explodes  when  heated,  and  if  boiled  with  dilute  hydrochloric 
or  sulphuric  acid,  evolves  nitrogen  and  forms  o-hydroxybenzoylanthr- 
anilic  acid ,  0H'C6H4*C0,KH*C6H4*C02H,  which  crystallises  in  colour¬ 
less  needles,  m.  p.  2 12°  (compare  Mehner,  Abstr.,  1901,  i,  470).  The 

acetoxy anhydride,  OAc,C6H4*C‘^Q  ^Qj>C(iH4,  formed  by  boiling  the 

hydroxy-acid  with  acetic  anhydride  and  a  small  amount  of  sulphuric 
acid  (compare  Angel i  and  Angelico,  Abstr.,  1901,  i,  45),  crystallises  in 
long  needles,  m.  p.  154°.  The  phenotriazone  is  reduced  by  titanium 
chloride  in  alcoholic  hydrochloric  acid  solution,  forming  benzoyl- 
anthranilic  acid. 
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In  concentrated  hydrochloric  acid  solution,  the  phenotriazone  must 
have  the  structure  NCKN*C0H4*CO‘NH,C(3H4,CO2H,  in  which  state  it 
couples  with  phenols,  forming  for  instance  with  /3-naphthol  a  scarlet 
dye;  this  is  remarkable  as  hydroxyazo-dyes  have  been  prepared  exclu¬ 
sively  in  alkaline  or  neutral  solution. 

&-o*Garboxyphenyl-o-carbamylphenylphenolriazone, 

N=N 

formed  from  dianthranilylanthranilic  acid,  separates  from  methyl 
alcohol  in  colourless  crystals,  m.  p.  201°  (decomp.),  and  yields  a  dye  on 
prolonged  boiling  with  /3-naphthol  and  dilute  hydrochloric  acid. 

G.  Y. 

Copper  Salts  of  a-Aminophenylacetic  Acid.  George  L. 
Stadnikofp  (J.  Russ.  Phys.  Ghem.  Soc.,  1906,  38,  943 — 949.  Compare 
Tiemann  and  Friedlander,  Abstr.,  1880,  473  ;  1882,  56). — For  the 
purpose  of  characterising  the  amino-acids,  the  author  has  commenced 
a  study  of  the  copper  salts  of  these  acids. 

The  method  given  by  Tiemann  ( hoc .  cit.)  for  preparing  copper  salts 
of  a-aminophenylacetic  acid  yields  compounds  containing  amounts  of 
copper  varying  with  the  proportions  of  ammonia,  copper  sulphate,  and 
amino-acid  employed.  The  author  dissolved  a  weighed  quantity  of 
a-aminophenylacetic  acid  in  excess  of  ammonia  solution  and  added  to 
the  liquid  the  corresponding  amount  of  standard  copper  sulphate 
solution,  the  excess  of  ammonia  being  afterwards  removed  in  a  vacuum 
at  50 — 60°.  In  this  way  the  following  three  compounds'-  were  ob¬ 
tained. 

The  normal  salt,  (NH2’CHPh*C02)2Cu,H20,  separates  in  small, 
pale-blue  crystals  insoluble  in  water,  but  soluble  in  ammonia  solution. 

The  basic  salt,  NH2'CHPh*C02*Civ0H,H20,  forms  small,  sky-blue 
crystals,  is  insoluble  in  water,  but  readily  soluble  in  ammonia  solution, 
and  deposits  cupric  oxide  when  suspended  in  water  and  boiled. 

The  complex  salt,  (CuIN,CHPh,C02)2Cu,CuS04,3H20,  is  deposited 
as  a  pale-blue  powder,  dissolves  in  dilute  hydrochloric  acid  or  excess  of 
ammonia  solution,  and  is  decomposed  by  boiling  water  with  formation 
of  cupric  oxide.  T.  H.  P. 

Isomeric  Cinnamic  Acids.  Emil  Erlenmeyer,  jun.,  C.  Barkow, 
and  O.  Herz  ( Ber .,  1907,  40,  653 — 663.  Compare  Erlenmeyer,  jun., 
and  Barkow,  Abstr.,  1906,  i,  429). — The  authors  have  endeavoured  to 
ascertain  what  part  the  brucine  plays  during  the  union  of  the  base 
with  aWocinnamic  acid.  This  acid  does  not  form  a  stable  brucine  salt 
from  which  the  a^ocinnamic  acid  can  be  regenerated;  Liebermann's 
zsocinnamic  acid  and  Erlenmeyer,  jun’s.,  isocinnamic  acid  are  those 
obtained  (Abstr.,  1905,  i,  646,  892).  Although  these  two  acids  melt 
at  the  same  temperature,  59°,  and  have  the  same  crystalline  form, 
they  are  not  enantiomorphously  related.  The  hypothesis  that  allo- 
cinnamic  acid  is  a  racemic  mixture  of  these  two  acids  has  been 
abandoned,  as,  under  the  conditions  employed,  isodynamic  change  is 
likely  to  occur. 

The  brucine  salt,  in.  p.  151°,  is  the  normal  salt,  and  crystallises  in 
the  tetragonal  system  \a  :  c—  1  :  1*7627].  This  salt  undergoes  isomeric 


ORGANIC  CHEMISTRY. 


319 


claange  when  recrystallised  from  absolute  alcohol,  the  crystals  obtained 
ft.rom  the  syrup  have  m.  p.  70—75°,  and  yield  Erlenmeyer’s,  sen’s., 
f^ocinnamic  acid,  m.  p.  37 — 38°.  The  brucine  salt,  m.  p.  135°,  obtained 
from  storax  cinnamic  acid  is  the  hydrogen  salt  (compare  Marckwald 
and  Meth,  Abstr.,  1906,  i,  880). 

A  new  cinnamic  acid  has  been  isolated  from  synthetical  cinnamic 
acid  by  crystallisation  from  75%  alcohol,  evaporating  the  mother 
liquor  and  repeating  this  six  times,  the  final  mother  liquor  yields  an 
acid  which  crystallises  from  light  petroleum  in  triclinic  needles,  m.  p. 
127 — 128°.  This  is  the  eighth  cinnamic  acid  obtained.  W.  It. 


Chemical  Process  of  Synthesis  by  Absorption  of  Carbon 
Dioxide.  Karl  Brunner  ( Annalen ,  1907,  351,  313 — 331). — In  such 
reactions  as  Wanklyn’s  synthesis  of  sodium  propionate  ( Annalen ,  1858, 
107,  126),  Kolbe  and  Lautermann’s  synthesis  of  salicylic  acid 
(Annalen,  1860,  113,  126),  Kolbe’s  reduction  of  carbon  dioxide  to 
formic  acid  (Annalen,  1861,  119,  251 ;  Lieben,  Abstr.,  1895,  ii,  348), 
Kekule’s  synthesis  of  benzoic  acid  from  bromobenzene,  sodium,  and 
carbon  dioxide  (Annalen,  1866,  137,  181),  and  Grignard’s  and  Zelinsky’s 
syntheses  (Abstr.,  1902,  i,  675),  which  mostly  consist  of  the  union 
of  carbon  dioxide  with  a  carbon  atom  of  another  molecule  and  take 
place  only  in  presence  of  metals  such  as  potassium  or  sodium,  or  of 
the  interaction  of  carbon  dioxide  and  organo-metallic  compounds  or 
similar  reducing  alkali  compounds,  the  carbon  dioxide  must  be 
considered  as  undergoing  reduction,  one  of  the  double  carbon  oxygen 

linkings  being  opened,  — >»  The  formation  of 


hydroxy-carboxylic  acids  from  phenols  is  discussed  from  this  point  of 
view.  The  most  convenient  method  of  accomplishing  this  synthesis  is 
to  heat  the  phenol  with  glycerol,  D  1*26,  and  potassium  hydrogen 
carbonate  in  a  current  of  carbon  dioxide.  Details  are  given  of  experi¬ 
ments  with  a  number  of  phenols  at  different  temperatures  ;  under  the 
most  favourable  conditions,  the  carboxylic  or  dicarboxylic  acids  are 
obtained  in  40 — 50%  yields,  The  following  explanation  is  given  of 
the  synthesis  of  salicylic  acid ;  the  action  of  carbon  dioxide  on  sodium 
phenoxide  at  the  ordinary  temperature  results  in  the  formation  of  the 
complexes  C6H5*0*  and  *COOKa,  which  combine  to  form  sodium 
phenyl  carbonate  ;  this  decomposes  at  85°  (Tijmstra,  Abstr.,  1905,  i, 
439),  again  forming  sodium  phenoxide  and  carbon  dioxide.  If  the  tem¬ 
perature  is  raised  and  the  escape  of  carbon  dioxide  prevented’,  or  if 
carbon  dioxide  is  supplied  in  a  continuous  current,  the  group  *C02Na 
combines  with  C6HftO,  which  acts  in  this  case  in  the  quinonoid  form, 

O  '  O 

H  „  /H  v  /H 


o: 


or  OI< 


the  resulting  salt, 


or 


C02Na 


'C02Na 


being  probably  Tijmstra’s  supposed  sodium  o-carb- 


- 2 

oxyphenoxide,  0Na,C3H4*G02H ;  the  final  stage 
change  into  the  o-  or  p-hydroxy  benzoate. 


the  isomeric 
G.  Y. 

*  2 
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Preparation  of  Acetylsalicylamide  Kalle  &  Co.  (D.R  -  P. 
177054). — Acetylsalicylamide  may  ba  conveniently  prepared  and  in 
good  yield  by  mixing  salicylamide  (50  parts)  with  30  parts  of  glacial 
acetic  acid  and  45  parts  of  acetic  anhydride,  and  warming  for  five  to 
six  hours  at  80 — 90°  ;  on  cooling,  the  product  separates  and  is  crystal¬ 
lised  from  chloroform.  G.  T.  M. 


Derivatives  of  5-Aminosalicyclic  Acid  [5-Amino-2-hydroxy- 
benzoic  Acid].  Arnaldo  Piutti  ( Gazzetta ,  1906,  36,  ii,  734 — 738). 
[With  Fabriz[o  Cobellis  and  Diego  Gandolfo,] — This  preliminary 
communication  merely  gives  the  constitutions  and  m.  p.'s  of  compounds 
obtained  by  the  action  of  oxalic,  malonic,  succinic,  citraconic,  or 
phthalic  acid  on  5-amino-2-hydroxybenzoic  acid  or  the  corresponding 
aminomethoxybenzoic  acid.  These  compounds  are  to  be  fully  described 
later.  T.  H.  P. 


New  Case  of  Wandering  of  an  Alkyl  Group.  Jacques  Pollak 
and  J. Goldstein 1907,351,161 — 171.  Compare  Goldschmiedt 
and  Herzig,  Abstr.,  1882,  616  ;  Heinisch,  Abstr.,  1894,  i,  34,  527  ; 
Arnstein,  ibid.,  527 ;  Hiibner,  Abstr.,  1895,  i,  366  ;  Malaguti,  Ann. 
Chim.  Phys.,  [ii],  64,  152). — With  the  object  of  determining  the 
position  assumed  by  the  nitro-group  introduced  into  methyl  trimethyl- 
pyrogallolcarboxylate  on  nitration,  the  nitro-acid  was  heated  in 
expectation  that  on  loss  of  carbon  dioxide  one  of  the  two  possible 
nitrotrimethylpyrogallols  would  be  formed  (Will,  Abstr.,  1888,  1089  ; 
Einhorn,  Cobliner,  and  Pfeiffer,  Abstr.,  1904,  i,  238).  The  product, 
however,  obtained  on  heating  the  acid  under  either  the  ordinary  or 
reduced  pressure,  and  distillation  of  the  residue  in  a  vacuum,  contains 
neither  of  the  nitrotrimethylpyrogallols,  but  consists  of  methyl  nitro- 
trimethylpyrogallolcarboxylate  and  a  small  amount  of  nitropyrogallol 
dimethyl  ether  (Graebe,  Abstr.,  1887,  447  ;  Heintz,  Jahresber .,  1861, 
448). 

This  wandering  of  a  methyl  group  from  a  phenolic  to  a  carboxylic 
hydroxyl  is  compared  with  a  number  of  other  similar  cases.  The 
lability  of  the  alkyl  group  is  considered  to  be  determined  by  the  presence 
of  the  electro-negative  nitro-group  (compare  Salkowski  and  Rudolph, 
Abstr.,  1878,  72). 

The  position  of  the  nitro-group  in  nitrotrimethylpyrogallolcarboxylic 
acid  is  determined  by  reduction  to  the  corresponding  amine,  which 
when  fused  with  carbamide  at  160 — 180°  yields  2  : 4:-dioxy-5  :  6  :  1-tri- 

qq — N  jf 

methoxy-l  :  2  :  3  ;  i-tetrahydroquinazoline,  C0H(OMe)3<^  ,  show¬ 


ing  the  nitro-group  to  be  in  the  o-position  to  the  carboxyl. 

Methyl  2-nitrotrimethylpyrogallolcarboxylate,  N02,C6H(0Me)3*C02Me, 
crystallises  in  colourless  needles,  m.  p.  74°,  and  is  insoluble  in  aqueous 
alkalis.  The  acid,  N02*C6H(0Me)3'C02H,  forms  a  colourless, 
crystalline  mass,  m.  p.  154 — 155°. 

Nitropyrogallol  dimethyl  ether,  NO2*C0H2(OMe)2’OH,  separates  from 
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alcohol  in  light  yellow  crystals,  m.  p.  112—114°,  and  dissolves  in 
aqueous  potassium  hydroxide,  forming  an  intense  orange  solution. 

Methyl  2-aminotrimethylpyrogallolcarboxylate, 
NH2-C6H(0Me)3-C02Me, 

m.  p.  93 — 98°. 

2 :  i-Dioxy-b :  6 :  7 -trimethoxy-\  :  2 : 3 :  i-tetrahydroquinazoline  separates 
from  alcohol  in  colourless  crystals,  m.  p.  261 — 264°  (decomp.),  dissolves 
in  aqueous  alkalis,  forming  alkali  derivatives,  and  when  boiled  with 
fuming  hydriodic  acid,  yields  a  product,  probably  the  trihydroxydioxy- 
tetrahydroquinazoline,  crystallising  in  white  needles,  not  melted  at 
300°.  G.  Y. 

Santonic  Acid.  Angelo  Angeli  and  Luigi  Marino  ( Atti  R. 
Accad.  Lincei,  1907,  [v],  16,  i,  159 — 161). — As  a  means  of  ascertain¬ 
ing  the  constitution  of  santonin,  the  authors  have  attempted  to  study 
the  products  obtained  on  gradually  breaking  down  the  molecule  in  the 
manner  successfully  applied  to  the  terpenes,  more  especially  by  Baeyer, 
Wagner,  and  Tiemann. 

In  the  present  preliminary  communication,  oxidation  by  per¬ 
manganate  is  considered,  and,  as  santonin  is  insoluble  in  water, 
santonic  acid  is  employed.  The  oxidation  products  obtained,  in 
addition  to  formic  and  oxalic  acids,  are  :  (1)  an  unstable,  yellow, 
oily,  dibasic  acid,  C15H20O7,  which  reacts  readily  with  hydroxylamine 
and  hydrazines,  reduces  ammoniacal  silver  nitrate  and  Fehling’s 
solutions,  and  yields  iodoform  on  treatment  with  iodine  and  potassium 
hydroxide.  From  these  reactions  it  may  be  regarded  as  possessing  the 
formula  CO2H,CJ,0Hu(CO*CO2H)(COMe)*OH,  and  its  formation  is 

•COCH 

probably  due  to  the  oxidation  of  a  group  of  the  form  .Q.Qj\pe 

*COC02H  and  *OCOMe.  (2)  A  tetracarboxylic  acid,  CnH1608,  m.  p. 
about  165°,  at  which  temperature  it  loses  carbon  dioxide  and  yields 
a  product  to  be  described  later ;  its  constitution  may  probably  be 
represented  by  the  scheme  :  C6H12(C02H)2IC(C02H)2. 

The  authors  regard  it  as  highly  probable  that  santonic  acid 
contains  a  bridge  consisting  of  a  methylene  group  situated  in  the  ring 
containing  the  ketonic  group.  T.  H.  P. 

Benzaldehyde-o-aminophenylhydrazone.  Hartwig  Franzen 
( Ber .,  1907,40,  909 — 912). — This  is  the  first  examination  of  amino- 
phenylhydrazones. 

Benzaldehyde-o-aminophenylhydrazone,  CHPh!N*NH‘C6H4*NH2, 
obtained  by  the  reduction  of  the  corresponding  o-nitrohydrazone  in 
ammoniacal  alcohol  by  sodium  hyposulphite,  crystallises  in  slender, 
yellow  needles,  m.  p.  142°.  The  unstable  hydrochloride , 

C13H1SN3,HC1, 

is  colourless.  When  a  suspension  of  the  hydrazone  in  2%  hydrochloric 
acid  is  treated  with  a  current  of  steam  for  five  minutes,  it  is  converted 
into  the  hydrochloride  of  2-phenylbenziminazole  (Pawlewski,  Abstr., 
1903,  i,  661).  An  attempt  to  prepare  an  acetyl  derivative  also 
yielded  phenyl  benziminazole,  W.  B. 
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/3-Hydroxynaphthaldehyde.  II.'  Mario  Betti  and  Curio  M. 
Mundici  ( Gazzetta ,  1906,  36,  ii,  655 — 660.  Compare  Abstr.,  1905,  i, 
213). — The  results  already  described  ( loc .  cit.)  show  that  although  in 
many  reactions  /8-hydroxynaphthaldehyde  exhibits  the  normal 
behaviour  of  aromatic  o-hydroxyaldehydes,  yet  some  of  the  changes 
which  it  undergoes  are  characterised  by  the  ease  with  which  the 
aldehyde  group  tends  to  become  detached  from  the  naphthol  nucleus. 
In  the  present  paper  are  described  the  results  obtained  by  reducing  the 
hydroxyaldehyde  in  various  ways.  A  series  of  compounds  is  obtained 
terminated  by  l-methyl-/3-naphthol  (compare  Fries  and  Hiibner, 
Abstr.,  1906,  i,  190),  which  is  the  most  completely  reduced 
product. 

Reduction  of  /3-hydroxynaphthaldehyde  by  zinc  and  acetic  acid 

,  C10Hb*CH*O 

yields :  (1)  bisoxy naphthene-ethane,  i  I  i  ,  which  crystal- 

U  UH'UjQHg 

lises  from  benzene  in  colourless  needles,  m.  p.  261 — 262°,  gives  a 
yellowish-red  ooloration  with  concentrated  sulphuric  acid  and  dissolves 
sparingly  in  acetic  acid  or  alcohol.  (2)  A  small  quantity  of 
dinaphtholcarbinol,  OH*Cl0H6*OH(OH),C10H6,OH,  which  crystallises 
from  alcohol  in  lemon-yellow,  thick  needles  or  flattened  prisms,  m.  p. 
232°,  dissolves  in  concentrated  sulphuric  acid  giving  a  yellow 
coloration,  gives  a  brown  colour  with  ferric  chloride  in  alcoholic 
solution,  and  is  readily  soluble  in  alkalis.  (3)  1  -Methyl-/3-naphthol, 
which  has  the  normal  molecular  weight  in  freezing  acetic  acid  and 
dissolves  in  sulphuric  acid  giving  a  yellowish-red  solution  ;  it  yields  a 
picrate,  m.  p.  162 — 163°,  and  a  benzoyl  derivative,  C18H1402,  m.  p. 
115—116°. 


A  better  yield  of  dinaphtholcarbinol  is  obtained  if  the  reduction  of 
the  /3-hydroxynaphthaldehyde  is  affected  by  means  of  aluminium  in 
alkaline  solution. 

Reduction  with  aluminium  amalgam  gives  rise  to  :  (1)  dinaphthol- 
methane,  CH2(C10H6*OH)2 ;  (2)  1  -  hydroxymethyl  -  (3  -  naphthol , 

( hydroxynaphlhoic  alcohol),  OH*C10H6*CH2*OH,  which  crystallises 
from  chloroform  in  shining,  white  needles,  m.  p.  188 — 189°  (decomp.), 
dissolves  in  concentrated  sulphuric  acid  giving  a  reddish-yellow 
coloration,  is  soluble  in  alcohol  or  benzene,  and  in  alcoholic 
solution  yields  a  bluish-green  coloration  with  ferric  chloride. 


T.  H.  P. 


Action  of  Nitric  Acid  on  Halogen  Derivatives  of  o- Alkyl- 
phenols.  Theodor  Zincke  and  W.  Klostermann  {Ber.,  1907,  40 
679 — 685.  Compare  Abstr.,  1905,  i,  879,  882). — Tribromo-p-tolu- 
quinone  is  formed  by  the  vigorous  action  of  concentrated  nitric  acid 
P  1*48 — 1'5)  on  tetrabromo-o-cresol.  If  the  action  of  the  nitric 
acid  is  conducted  in  the  cold  or  in  the  presence  of  glacial  acetic 

acid,  tetrdbromo-o-methylquinnitrole,  N02*  CMe^QQ^Qg^^CBr,  is 

formed  as  a  sulphur-yellow,  crystalline  powder,  which  softens  at  71° 
and  decomposes  at  higher  temperatures.  When  acted  on  by  moist 
ether  or  by  methyl  alcohol,  it  forms  tetrabromo-o-methylenequinone 
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(, tetrabromo-o-quinonemethide ),  CH2IC<^Q^^g£^CBr  ;  this  separates 

from  ether  in  yellow,  glistening  leaflets  and  from  methyl  alcohol  as  a 
sulphur-yellow,  granular  powder,  m.  p.  about  130°. 

Tetrabromo-o-methylquinnitrole  is  converted  on  reduction  into  tetra¬ 
bromo-o-cresol. 

CBr'CBr 

Tetrabromo-o-methylquinol,  OH'CMe^QQ^Qp^^CBr,  prepared  by 

boiling  tetrabromo-o-methylquinnitrole  with  light  petroleum  or  with 
benzene,  separates  from  a  mixture  of  light  petroleum  and  benzene  in 
glistening,  yellow  needles,  m.  p.  135 — 136°.  When  warmed  with 
glacial  acetic  acid  and  a  little  sulphuric  acid,  it  evolves  hydrogen 
bromide  and  is  converted  into  tribromo-jo-toluquinone ;  when  reduced 
by  stannous  chloride,  it  forms  tetrabromo-o-cresol.  Its  acetyl  deriv¬ 
ative  separates  from  benzene  or  glacial  acetic  acid  in  yellow  leaflets, 

m.  p.  110°.  Its  anilide,  OH*CMe<^^^^>CBr,  separates 

from  a  mixture  of  light  petroleum  and  benzene  in  glistening  leaflets, 
m.  p.  160—161°. 

3:4:  6- Tribromo-5-nitro-o-cresol,  CMe<^^^^^^^>CBr,  obtained 

by  the  action  of  alcoholic  sodium  hydroxide  on  tetrabromo-o-methyl¬ 
quinnitrole,  forms  colourless  needles,  m.  p.  177°  (decomp.).  When 
reduced  by  tin  and  hydrochloric  acid,  it  forms  3:4: 6-tribromo-5- 
amino-o-cresol.  When  oxidised  by  ferric  chloride,  it  forms  3:4:  6-tri- 
bromo-jp-toluquinone. 

Tetrabromo-o-methylquinnitrole  nitrate, 

N02'CMe<c(OH)(0-N02)*  CBr^CBr, 

obtained  by  the  prolonged  action  of  nitric  acid  on  tetrabromo-o-cresol, 
separates  from  a  mixture  of  light  petroleum  and  benzene  in  colourless 
needles,  m.  p.  99°,  decomposing  with  evolution  of  a  red  gas. 

The  compound,  C7H406N2Br4  (possibly 

N02-CHMe-CBr:CBr-aBr:CBr-C02*N02), 
obtained  either  by  the  action  of  sodium  carbonate  on  the  preceding 
compound  or  by  the  prolonged  action  of  nitric  acid  on  a  solution  of 
tetrabromo-o-cresol  in  glacial  acetic  acid,  forms  colourless  needles, 
m.  p.  139°  (decomp.).  It  reacts  vigorously  with  alkalis  and  with 
aniline.  A.  McK. 

Preparation  of  Ketones  from  Aldehydes  by  Means  of 
Diazomethane.  Hans  Meyer  {Ber.,  1907,  40,  847 — 848.  Com¬ 
pare  Abstr.,  1905,  i,  87). — The  products  formed  by  the  action  of 
diazomethane  on  m -  and  jo-nitrobenzaldehydes  and  thought  to  be 
possibly  enolic  compounds,  are  now  found  to  be  identical  with  the 
nitroacetophenones,  which  when  pure  are  colourless,  give  red  colora¬ 
tions  with  alcoholic  alkalis,  and  are  soluble  in  boiling  aqueous  alkalis. 
Contrary  to  Schlotterbeck’s  statement  (this  vol.,  i,  185)  that  the 
reactivity  of  diazomethane  with  aldehydes  decreases  with  increasing 
molecular  weight  of  the  latter,  the  nitrobenzaldebydes  enter  into  the 
reaction  more  energetically  than  does  benzaldehyde.  G.  Y. 
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Stereoisomeric  Oximes  of  Dypnone  and  Benzylideneaceto- 
phenone.  Ferdinand  Henrich  [and,  in  part,  Raab  and  Ruppenthal] 
( Annalen ,  1907,  351,  172 — 185.  Compare  Abstr,,  1904,  i,  431,  751). 
— The  chemical  properties  of  the  subtance,  m.  p.  78°,  formed  by 
the  action  of  concentrated  sulphuric  acid  on  sj/n-dypnone-oxime 


and  previously  assumed  to  be  the  anti- oxime, 


CMePhiCH-CPh 
1 1 

OH-N 


ap¬ 


peared  to  agree  better  with  the  isomeric  isooxazoline  structure, 
CMePh’O 

CHo<T  „  •  .  The  present  work  was  undertaken  with  the  obhct 

J  ^CPh=— N 


of  deciding  between  these  constitutions.  As  reduction  of  both 
dypnone-oximes,  with  sodium  amalgam  in  acetic  acid  solution  or  with 
sodium  and  alcohol,  leads  to  the  formation  of  ay-diphenylbutylamine, 
whilst  the  reduction  product  of  the  isooxazoline  would  be  the  hydroxy- 
amine,  OH*CMePh*CH2*CHPlrNH2,  the  author  decides  in  favour  of 
the  anti- oxime  formula.  The  oximes  of  benzylideneacetophenone  also 
have  been  examined  and  compared  with  those  of  dypnone. 

a.y-Diphenylbutylamine  hydrochloride ,  C16Hl9lsr,HCl,  crystallises  in 
needles,  m.  p.  226 — 228° ;  the  platinichloride  forms  yellow  needles, 
m.  p.  195°]  th e  aurichloride  and  picrale,  m.  p.  187°,  are  obtained  as 
yellow  precipitates ;  the  mercurichloride  forms  white  needles ;  the 
a -tartrate,  C16H19N,C4H606,  crystallises  in  white  needles,  m.  p.  234°, 
and  yields  the  inactive  base. 

cw^i-Benzylideneacetophenoneoxime,  formed  from  the  ketone  and 
hydroxylamine  in  alkaline  alcoholic  solution,  crystallises  in  white 
needles,  m.  p.  75°  (compare  Goldschmidt,  Abstr.,  1895,  i,  422 ; 
Claus,  Abstr.,  1897,  i,  189),  does  not  undergo  the  Beckmann  trans¬ 
formation,  and  on  reduction  with  sodium  and  alcohol  yields  ay-di- 
phenylpropylamine.  The  hydrochloride ,  CH2Ph'CH2,OHPh*NH2,HCl, 
crystallises  in  colourless  needles,  m.  p.  195°;  the  picrate, 
C15H1i?]Sr,C6H2(N02)3*0H,  long  needles  or  leaflets,  m.  p.  155°;  the 
platinichloride,  (C15Hl7N)2,H2PtCl6,  was  analysed  ;  the  d -tartrate, 
C15HjyN,C4H606,  forms  white  needles,  m.  p.  168°,  and  yields  the 
inactive  base. 

syw-Benzylideneacetophenoneoxime,  formed  in  alcoholic  hydrochloric 
acid  solution,  separates  as  a  crystalline ’mass,  m.  p.  115  — 116°,  is 
reduced  by  sodium  and  alcohol,  forming  ay-diphenylpropylamine,  and 
is  converted  by  hot  concentrated  sulphuric  acid  into  the  anti- oxime, 
from  which  it  differs  in  forming  a  crystalline  hydrochloride.  The 
phenylur ethane,  C22H1802N’2,  crystallises  in  white  needles,  m.  p.  165°. 
The  acetyl  derivative  of  the  sy«-oxime,  C1yH1502N,  forms  white 
crystals,  m.  p.  135°.  When  treated  with  phosphorus  pentachloride 
in  ethereal  solution,  the  sy%-oxime  undergoes  Beckmann’s  transforma¬ 
tion,  forming  cinnamoylanilide,  m.  p.  153°,  which  is  formed  also  by 
Werner  and  Piquet’s  method  (Abstr.,  1905,  i,  66).  G.  Y. 


Preparation  of  Benzanthrone  and  its  Derivatives.  Badische 
Anilin-  &  Soda-Fabrik  (D.R.-P.  176018  and  176019.  Compare  Abstr., 
1906,  i,  888). — It  was  formerly  shown  that  certain  aminoanthra- 
quinones  condense  with  glycerol  so  as  to  form  compounds  containing 
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two  new  rings,  and  it  has  now  been  discovered  that  anthraquinone  and 
its  sulphonic  acids  and  anthranol  and  hydroxyanthranol  also  condense 
with  this  reagent  to  form  a  new  series  of  ketones,  the  benzanthrones, 
the  compounds  from  the  aminoanthraquinones  being  called  benz- 
anthronequinolines .  Benzanthrone  is  obtained  by 

heating  a  mixture  of  anthranol,  glycerol,  and  con¬ 
centrated  sulphuric  acid  at  120°,  a  vigorous  action 
sets  in  and  sulphur  dioxide  is  evolved  ;  the  product 
crystallises  from  alcohol  in  pale  yellow  needles,  m.  p. 
170°.  This  compound  may  also  be  prepared  from 
anthraquinone  and  other  condensing  agents  such  as 
zinc  chloride,  concentrated  hydrochloric  acid  and ‘aniline  sulphate 
may  be  employed.  Benzanthrone-^8-sulphonic  acid  can  be  produced 
similarly  from  the  corresponding  sulphonic  acid  of  anthraquinone 
or  anthranol.  Benzanthrone  may  even  be  obtained  by  condensing 
anthracene  itself  with  glycerol  and  concentrated  sulphuric  acid. 

G.  T.  M. 

Hydrazonea  of  Aromatic  Hydroxy-ketones.  Alkali-insoluble 
Phenols.  Henry  A.  Torrey  and  H.  B.  Kipper  (J.  Amer.  Chem.  Soc ., 
1907,  29,  77 — 81). — A  study  has  been  made  of  the  action  of  phenyl- 
hydrazine  on  hydroxyacetophenones  and  hydroxybenzophenones.  It 
was  thought  that,  under  certain  conditions,  not  only  would  the  keto- 
group  be  attacked,  but  that  possibly  the  hydroxyl  group  might  react 
with  the  hydrogen  of  the  imino-group  with  the  formation  of  a  five- 
membered  ring  by  a  condensation  similar  to  that  occurring  between 
phenylhydrazine  and  ethyl  acetoacetate.  Although  a  condensation  of 
this  kind  did  not  take  place,  the  character  of  the  hydroxyl  group 
was  affected,  the  hydrazones  formed  being  insoluble  in  alkali 
hydroxides.  Phenolic  compounds  which  are  insoluble  in  alkali 
hydroxides  have  been  described  previously  by  Anselmino  (Abstr.,  1903, 
i,  121)  and  by  Rogoff  (Abstr.,  1905,  i,  883). 

The  phenylhydrazone  of  resacetophenone  is  soluble  in  alkali 
hydroxides,  but  that  of  its  methyl  ether,  paeonol, 

OMe-C6H3(OH)-CMe:N-NHPh, 

in  which  the  only  free  hydroxyl  group  is  in  the  o-position  to  the  keto- 
side-chain,  is  insoluble.  The  insolubility  of  the  latter  hydrazone 
suggests  either  that  the  hydroxyl  group  has  formed  with  the  imino- 

,  .  CH - CHlC-CMelN  ^  x  , 

group  a  six-membered  ring,  {4(OMe).CH:i.o_]ta!Ph>  OT  that  the 

hydrogen  is  so  feebly  acid  that  the  alkali  salt,  if  formed,  suffers 
immediate  hydrolysis.  Resodiacetophenone  (2  :  4-dihydroxy-l  :  5 -di- 
acetophenone)  yields  a  bisphenylhydrazone,  m.  p.  291°,  which,  as 
would  be  expected,  is  insoluble  in  alkali  hydroxides.  These  compounds, 
however,  which  do  not  dissolve  in  aqueous  alkali  hydroxides  are 
soluble  in  potassium  ethoxide,  but,  on  adding  water,  the  original  com¬ 
pound  is  precipitated.  Another  possible  explanation  of  the  insolubility 
of  these  hydrazones  is  that  they  have  a  quinonoid  structure  and  thus 
do  not  contain  a  hydroxyl  group ;  in  this  case  paeonolphenylhydrazone 
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and  resodiacetophenonebisphenylhydrazone  would  be  represented 

,  CH:CH*C:CMe*NH*NHPh 

respectively  by  the  formulae  0Me. c=:CH-C:0  and 

NHPh-NH-CMelC-CH-CrCMe-NH-NHPh 

o:c-ch-c:o 

Dibenzoylresacetophenonephenylhydrazone, 

C0H3(OBz)2‘CMe:N*NHPh, 

m.  p.  183°,  can  be  obtained  either  by  the  action  of  phenylhydrazine 
on  dibenzoylresacetophenone  or  by  that  of  benzoyl  chloride  on  a 
solution  of  resacetophenonephenylhydrazone  in  alkali  hydroxide. 
Dibenzoylresacetophenone  crystallises  from  alcohol  and  is  insoluble  in 
water.  1  :  4-Dihydroxyphenylene  diphenyl  diketone  bisphenylhydrazone, 
m.  p.  172 — 174°,  forms  yellow  crystals  and  is  insoluble  in  alkali 
hydroxides.  1  : 3-Dihydroxyphenylene  diphenyldiketone  bisphenyl¬ 
hydrazone,  m.  p.  292—293°,  is  a  white,  crystalline  substance  insoluble 
in  alkali  hydroxides.  E.  G. 


a-Diketones  from  a-Ketoaldoximes ;  a  New  Synthesis  with 
Diazo-compounds.  Wilhelm  Borsche  (Ber.,  1907,  40,  737 — 744). 
— Although  aldehyde-arylhydrazones  are  easily  coupled  with  aromatic 
diazo-compounds  to  form  formazyl  compounds,  this  reaction  does  not 
succeed  with  aldoximes.  In  oximes,  such  as  methylglyoxalmonoxime, 
in  which  the  ‘CHIN'OH  group  is  situated  immediately  next  to  a 
carbonyl  group  the  hydrogen  atom  is  more  reactive  and  can  be 
replaced  by  the  diazo-group.  Such  compounds  lose  nitrogen  and 
yield  monoximes  of  aliphatic  aromatic  diketones, 

CHg-COCHIN-OH  — >  CH3-C(>C(:N-OH)-N2Ar 
— CH3-CO-C(:N*OH)-Ar, 

from  which  the  diketones  themselves  are  obtained  on  heating  with 
dilute  sulphuric  acid.  This  at  present  forms  the  easiest  method  of 
preparing  such  diketones. 

Attempts  to  carry  through  the  same  reaction  with  isonitroso- 
acetophenoue  and  so  to  obtain  benzil  and  its  homologues  were  less 
successful. 

/?-Keto-a-oximino-a-phenylpropane,  OH*NICPh*COMe,  is  obtained 
from  isonitroso-acetone  and  diazobenzene  chloride  in  faintly  yellow 
plates,  m.  p.  166 — 167°,  identical  with  the  compound  prepared  by 
Kolb  (Abstr.,  1896,  i,  576).  Heated  with  excess  of  hydroxylamine 
hydrochloride,  it  forms  the  acetylbenzoyldioxime,  m.  p.  231 — 233°, 
OH'NICPh’OMelN’OH,  described  by  von  Pechmann  and  Miiller 
(Abstr.,  1888,  1087).  On  oxidation  with  potassium  ferricyanide  in 


alkaline  solution,  phenylmethylglyoxime  peroxide, 


CPhIN-O  . 
CMe:N-0’lsf0r,"ed’ 


crystallising  in  colourless  needles,  m.  p.  95°. 

Acetylbenzoyl,  obtained  by  warming  the  oxime  with  dilute  sul¬ 
phuric  acid,  is  a  dark  yellow  oil,  volatile  in  steam,  and  possessing  a 
characteristic  sweet  and  quinone-like  odour  (compare  Kolb,  loc.  cit.). 

fi-Keto  -a-oximino-a-p-tolylpropane,  CH3,C6H4*C(IN*OH)'CO*CH3, 
forms  large,  colourless,  rhombic  plates,  m.p.  161 — 162°;  the  correspond¬ 
ing  dioxime  crystallises  in  colourless  needles,  m.p.  above  230°  (decomp.). 
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fi-Keto-a-oximino-2  : 4- dimethylphenylpropane , 

C6H3Me2’C(:N-OH)*CO-CH3, 

is  obtained  as  colourless,  microscopic  needles,  m.  p.  141 — 142°. 
fi-Keto-cL-oximino-a-o-methoxyphenylpropane, 

OMe-0flH4*C(:N-OH)-0O-CH3, 
crystallises  in  long  needles,  m.  p.  131 — 132°. 

/3- Keto-a-  oximino -a-p-methoxyphenylpropane, 

OMe-C6H4-C(:N-OH)-CO-CH3, 

crystallises  in  short,  thick  needles,  m.  p.  152 — 153°.  It  forms  acetyl- 
p-anisoyl-«mjoAidioxime,  m.  p.  215°,  whilst  when  heated  with  dilute 
sulphuric  acid,  acetyl-p-anhoyl ,  OMe,C6H4*CO*CO*CH3,  is  formed,  crys¬ 
tallising  in  long,  citron-yellow  needles,  m.  p.  48°.  About  half  of  the 
oxime  is  converted  in  this  manner,  the  rest  undergoing  a  Beckmann 
rearrangement  and  yielding  pyruvic  p-anisidide, 
OMe*OflH4*NH*CO*COCH3, 

crystallising  in  colourless,  minute  needles,  m.  p.  129 — 130°.  The 
magnitude  of  the  rearrangement  is  to  be  attributed  to  the  influence  of 
the  jD-methyl  group  (compare  Werner,  Abstr.,  1906,  i,  180). 

By  the  interaction  of  isonitrosoacetophenone  and  diazobenzene 
salts,  a-benzilmonoxime  was  obtained.  E.  E.  A. 

Preparation  of  Halogen  Derivatives  of  /JHydroxyanthra- 
quinone.  R.  Wedekind  &  Co.  (D.R.-P.  175663). — The  /J-hydroxy- 
anthraqui nones  readily  undergo  bromination  when  suspended  in 
water,  giving  rise  to  di-  and  tri-bromo-derivatives.  Dibromo- 2- 
hydroxyanthraquinone,  C14Hfl03Br2,  is  produced  by  adding  bromine  to 
a  suspension  of  2-hydroxyanthraquinone  in  water  acidified  with 
sulphuric  acid.  Anthraflavic  acid  yields  either  di-  or  tri-bromo- 
anthraflavic  acid,  depending  on  the  amount  of  bromine  employed. 
Flavopurpurin  behaves  in  a  similar  manner.  G.  T.  M. 


[Preparation  of  Dianthraquinonylamine  Derivatives.]  Badische 
Aniltn-  &  Soda-Fabrik  (D.R.-P.  176956). — 4-Chloro-l-amino-2- 
methylanthraquinone  when  dissolved  in  concentrated  sulphuric  acid 
and  treated  with  nitrating  acid  containing  20 — 21%  HN03  becomes 
converted  into  a  substance  having  the  composition  C30H19O4N2Cl,  which 
is  probably  a  dianthraquinonylamine  having  the  annexed  constitution  : 

other  substituted  1  -amino- 


anthra quin  ones  containing  a 
halogen  in  position  4  and  some 
other  substituent  in  position  3 
undergo  this  condensation  and 
give  rise  to  analogous  di- 
anthraquinonylamines.  When 


these  compounds  are  condensed  with  phenols  or  aromatic  amines,  blue 


colouring  matters  are  produced,  which  dye  unmordanted  wool  in  various 
shades  of  blue  which  are  characterised  by  their  fastness  to  light  and 


scouring  agents. 


G.  T.  M. 


Gamphoformyl- acetic  and  -a-Propionic  Esters.  Charles 
Weimann  (Ann.  Chim.  Phys.,  1907,  [viii],  10,  378 — 394). — Haller 
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and  Couremdnos  (Abstr.,  1905,  i,  523)  have  shown  that  two  optical 
isomerides  are  formed  by  the  introduction  of  the  cyanocamphor  group 
into  propionic  acid  in  the  a-position.  In  the  present  paper,  derivatives 
.  .  ,  ,  „  .C:CH-0-CHR-C03'  ,  ,  ^ 

of  formylcamphor,  CgH14<^  1  ,  prepared  by  the 

action  of  sodioformylcamphor  (Bishop,  Claisen,  and  Sinclair,  Abstr., 
1895,  i,  62)  on  bromoacetic  and  a-bromopropionic  esters  in  boiling 
toluene  solution,  are  described,  the  chief  object  of  the  work  being 
to  produce  evidence  as  to  how  far  it  may  be  considered  to  be  a  general 
rule  that  the  union  of  an  active  molecule  with  the  asymmetric  carbon 
atom  of  a  racemic  compound  results  in  the  formation  of  two  optical 
isomerides. 

Ethyl  camphoformylacetate,  R  =  H,  R'  =  Et,  separates  from  light 
petroleum  in  white  crystals,  m.  p.  56°,  b.  p.  190 — 210°/20  mm., 
[a]D  +  148°15-65',  and  is  hydrolysed  readily  at  the  ordinary  temperature 
by  aqueous  alkali  carbonates,  forming  sodioformylcamphor  and  sodium 
glycollate,  by  water  under  pressure  at  150°,  yielding  formylcamphor, 
glycollic  acid,  and  ethyl  alcohol,  or  by  cold  hydrochloric  acid,  in  con¬ 
sequence  of  which  it  gives  gradually  with  ferric  chloride  the  violet 
coloration  characteristic  of  formyl  camphor. 

Methyl  camphoformylacetate ,  R  =  H,  R'  =  Me,  separates  from  light 
petroleum  in  white  crystals,  m.  p.  91°,  b.  p.  215/23  mm., 
[a]D  +  156°32-72',  and  gives  reactions  similar  to  those  of  the  ethyl  ester. 

Methyl  camphoformyha-propionate,  R  =  Me,  ft'  =  Me,  separates  from 
methyl  alcohol  in  large,  white  crystals,  m.  p.  71*5°,  b.  p.  195 — -2O5°/20 
mm.,  [a]D  4- 148°10-92',  and  undergoes  hydrolysis  in  the  same  manner 
as  the  camphoformylacetates,  yielding  formylcamphor,  lactic  acid,  and 
methyl  alcohol ;  no  trace  of  an  optical  isomeride  could  be  found  on 
fractional  crystallisation  from  light  petroleum. 

Ethyl  camphoformyl-a-propionate,  R  =  Me,  R'  =  Et,  is  obtained  as 
a  yellow  oil,  b.  p.  205 — 215°/20  mm.,  D°  R078,  [a]D  +122°34'. 

From  the  identity  of  the  molecular  rotations  of  methyl  campho¬ 
formylacetate  and  methyl  camphoformyl-a-propionate  and  of  the 
specific  rotations  of  methyl  camphoformyl-a-propionate  and  ethyl 
camphoformylacetate,  it  is  concluded  that  the  camphoformylpropionates 
are  racemic  compounds.  G.  Y. 

Preparation  of  Pinene  Hydrochloride.  Chemische  Fabbik 
Uebdingen  Lienau  &  Co.  (D.R.-P.  175662). — Pinene  hydrochloride 
as  usually  prepared  does  not  keep  unless  it  has  been  repeatedly 
crystallised  from  alcohol  or  purified  in  some  other  costly  manner.  It 
is  now  found  that  a  stable  form  of  the  substance  can  be  cheaply  and 
readily  prepared  by  treating  the  crude  material  with  hydrolytic  agents 
until  the  “  saponification  number”  of  the  product  is  equal  to  that  of 
the  highly  purified  compound.  This  is  best  carried  out  by  heating 
the  hydrochloride  with  the  calculated  amount  of  an  alkali  hydroxide 
in  dilute  aqueous  solution.  A  further  purification  is  effected  by  warm¬ 
ing  the  hydrochloride  with  sulphuric  acid,  D  1‘5,  at  80°  to  100°;  this 
operation  removes  an  oily  impurity  which  lowers  the  melting  point  of 
the  hydrochloride.  Phosphoric  acid  may  be  substituted  for  sulphuric 
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acid,  and  the  pineue  hydrochloride  is  distilled  off  in  steam  and  farther 
purified  by  distillation  or  sublimation.  G.  T.  M. 

Synthetical  and  Natural  Phellandrenes.  Iwan  L.  Kondakoff 
and  Iwan  Schindelmeiser  (J.  pr.  Chern.,  1907,  [ii],  75,  141 — 145. 
Compare  Abstr.,  1903,  i,  845  ;  1905,  i,  801). — Synthetical  phellandrene 
from  carvomenthene  dibromide  resembles  the  natural  hydrocarbon 
except  in  its  b.  p.  and  molecular  rotation.  It  forms  two  nitroso- 
derivatives  crystallising  in  stellate  clusters,  m.  p.  102 — 103-5°, 
sparingly  soluble  in  benzene,  and  in  thin  needles,  m.  p.  94 — 95°,  which 
are  more  readily  soluble  j  these  resemble  the  a-  and  /3-nitroso-deriv- 
atives  of  ^-phellandrene.  The  synthetical  phellandrene  is  represented 

by  the  formula  CHPr^<^L?(^j>C:CH2. 

The  action  of  hydrogen  chloride  on  /3-phellandrene  in  glacial  acetic 
acid  solution  leads  to  the  formation  of  a  monohydrochloride,  m.  p. 
126°,  and  an  'i-imnsdipentene  dihydrochloride,  in.  p.  50°,  b.  p. 
122-5 — 125°/16  mm.  On  treatment  with  alcoholic  potassium  hydroxide, 
the  mixture  of  hydrochlorides  obtained  from  i^-phellandrene  yields 
dipentene  and  a  monochloro-ccmpound.  The  bearing  of  these 
changes  on  the  constitution  of  natural  phellandrene  and  of  thujene  is 
discussed  (compare  Semmler,  this  vol.,  i,  145).  G.  Y. 

Constitution  of  Terpinene,  Origanol,  Sabinene,  Dipentene, 
and  their  Derivatives.  Friedrich  W.  Semmler  (Ber.,  1907,  40, 
751 — 757  ;  this  vol.,  i,  145). — Polemical.  A  reply  to  Wallach  (this  vol., 
i,  229).  E.  F.  A. 

Presence  of  /3-Phenylethyl  Alcohol  in  the  Essence  of  Pine- 
needles  of  Aleppo,  Algeria.  Emilien  Grimal  {Gompt.  rend.,  1907, 
144,  434 — 435). — From  the  essential  oil  of  pine-needles  from  Aleppo, 
Algeria,  the  author  has  isolated  phenylethyl  alcohol,  hitherto  detected 
only  in  the  essential  oils  of  neroli  and  of  roses,  E.  H. 

Autoxidation  of  Colophony.  "Wilhelm  Fahrion  ( Zeitsch .  angew. 
Chem.,  1907,  20,  356 — 361.  Compare  Abstr.,  1902,  i,  165  ;  1904,  i, 
332)  — Doubt  having  been  cast  on  the  author’s  earlier  statements  by 
Tschirch  and  Studer  (Abstr.,  1904,  i,  79),  the  work  has  been  repeated 
and  verified.  The  compound,  O20H30O2,  previously  called  sylvic  acid  is 
identical  with  abietic  acid  the  formula,  C19H2802,  assigned  to  the  latter 
by  Mach  being  incorrect ;  the  compound  first  formed  by  autoxidation 
is  dioxyabietic  acid,  C20H30O4,  which  finally  passes  into  tetraoxy- 
abietic  acid,  C20H30O6.  Dioxyabietic  acid  loses  water  when  heated 
at  120°,  also  when  treated  with  alcohol,  alcoholic  sulphuric  acid,  or 
an  aqueous  solution  of  sodium  chloride.  The  anhydro-acids  formed 
have  not  been  isolated  in  a  pure  state,  the  portion  soluble  in  light 
petroleum  being  called  a-anhydrodioxyabietic  acid ,  the  insoluble  por¬ 
tion,  fi-anhydrodioxyabietic  acid.  These  substances  are  also  present 
in  colophony  which  has  been  exposed  in  the  powdered  state  for  some 
time  to  the  air.  W.  H.  G. 
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Glucoeide  Hydrolysed  by  Emulein :  Bakankosin  from  the 
Seeds  of  a  Madagascar  Strychnos.  Emil^  Bourquelot  and  Henri 
Herissey  ( Gompt .  rend.,  1907,  144,  575 — 577). — Laurent  (./.  Pharm. 
Chirn.,  1907,  [vi],  25,  225)  by  the  application  of  Bourquelot’s  method 
(Abstr.,  1902,  ii,  55)  has  ascertained  that  glucosides  occur  in  the  seeds 
of  Strychnos  nux  vomica,  S.  Ignatii ,  and  S.  bakanko  (1  S.  vacacoua ). 
From  the  last-mentioned  the  authors  by  extracting  the  oil-free  seeds 
with  alcohol  have  obtained  bakankosin ,  which  forms  large,  colourless 
crystals,  m.  p.  157°,  and  remelts  at  about  200°,  has  [a]D  —  205'2°. 
The  glucoside  contains  nitrogen  and  is  hydrolysed  by  boiling  dilute 
mineral  acids  and  slowly  by  emulsin,  furnishing  dextrose.  Neither 
bakankosin  nor  its  hydrolytic  products  are  toxic.  T.  A.  H. 

New  Rhamnoside  from  Ipomoea  Turpethum.  Emil  Votocek 
and  J..Kastner  ( Zeilsch .  Zuckerind.  Bohm.,  1907, 31,  307 — 316). — Roots 
of  Ipomcea  Turpethum  (the  drug  radix  turpethi)  contains,  in  addition  to 
turpethin  (Spirgatis,  Annalen,  139,  41  ;  and  Kromer,  Abstr.,  1893,  i, 
482),  two  other  glucosides,  a-turpethein  and  in  smaller  quantity, 
/3-turpethein. 

a -Turpethein  is  readily  soluble  in  light  petroleum.  When  heated 
with  barium  hydroxide,  the  barium  salt  of  a -turpetheic  acid  is  obtained 
as  a  light  yellowish-brown,  amorphous  mass  readily  soluble  in  water, 
m.  p.  185°.  The  free  acid  when  hydrolysed  with  10%  sulphuric  acid 
yields  a  non-volatile  hydroxy-acid,  C16H3203,  isomeric  or  identical  with 
jalapic,  ipomeolic  and  tampicolic  acids  ;  a  volatile  fatty  acids,  probably 
one  of  the  valeric  acids,  and  rhamnose. 

/3- Turpethein  is  obtained  as  a  yellow  powder  insoluble  in  light 
petroleum.  When  /8-turpetheic  acid  is  hydrolysed,  rhodeose,  dextrose, 
a  non-volatile  higher  fatty  acid,  and  volatile  fatty  acids  are  obtained. 

N.  H.  J.  M. 

Grasshopper-Green  not  Chlorophyll.  Hans  Przibram  {Annalen, 
1907,  351,  44 — 51). — Spectroscopic  examination  having  failed  to 
decide  the  question  of  the  identity  of  the  colouring  matter  obtained 
from  grasshoppers  ( Locusta ,  Orphania,  Mantis,  Bacillus,  &c.)  with 
chlorophyll,  the  author  has  investigated  these  substances  chemically 
and  now  describes  experiments  which  show  that  they  are  different. 

The  ethereal  extract  of  grasshopper-green  remains  unchanged  in  the 
dark,  but  is  bleached  on  exposure  to  light ;  when  boiled  with  alcoholic 
potassium  hydroxide,  it  becomes  turbid  and  wine  yellow,  and  on 
repeated  boiling  with  fresh  quantities  of  the  alkali,  deposits  a  yellow 
precipitate.  A  chlorophyll  solution*  treated  in  the  same  manner 
becomes  a  deep  green  and  yields  a  substance  separating  in  black  drops. 

On  addition  of  concentrated  sulphuric  acid,  the  grasshopper-green 
solution  becomes  a  turbid  yellow  and  after  some  time  reddish-brown, 
whilst  chlorophyll  forms  a  clear,  deep  bluish-green  solution  gradually 
resuming  its  original  yellowish-green  colour. 

The  action  of  fuming  nitric  acid  on  grasshopper-green  leads  to  the 
formation  of  a  colourless,  opalescent  liquid,  and  of  a  whitish-green  pre¬ 
cipitate ,  but  on  chlorophyll  to  the  formation  of  a  turbid,  yellow  solution, 
gradually  becoming  transparent.  G.  Y. 
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Constitution  of  Tannin.  II.  Maximilian  Nieeenstein  ( Ber ., 
1907,  40,  916 — 918.  Compare  Abstr.,  1905,  i,  914). — The  acetyl 
product,  m.  p.  129°,  obtained  from  tannin  is  a  mixture  of  two  penta- 
acetyltannins  and  not  a  hexa-acetyl  derivative ;  Dekker’s  phtSalic 
anhydride  formula  for  tannin  contains  seven  hydroxyl  groups  and 
would  be  expected  to  yield  a  hepta-derivative  (Abstr.,  1906,  i,  686, 
974).  One  of  the  penta-acetyltannins ,  C14H609Ac6,  m.  p.  203 — 206°, 
gives,  on  oxidation  with  potassium  persulphate  in  acetic  acid,  ellagic 
acid,  and  on  hydrolysis  with  dilute  sulphuric  acid,  gallic  acid  ;  the 
other  has  m.  p.  166°.  W.  R. 

Cannabinol,  the  Active  Constituent  of  Hashish.  Max 
Czerkis  ( Annalen ,  1907,  351,  467 — 472). — On  fractional  distillation 
of  the  light  petroleum  extract  of  hashish,  Frankel  (Arch.  exp.  Path. 
Pharm.,  1903,  49,  266)  obtained  a  substance,  cannabinol,  C21H30O2, 
b.  p.  2 1 5°/0*5  mm.,  and  found  it  to  contain  a  phenolic  hydroxyl  and 
to  form  a  trinitro-derivative.  He  considered,  but  could  not  prove,  the 
second  oxygen  atom  to  be  aldehydic.  The  author  has  undertaken  the 
study  of  the  constitution  of  cannabinol  and  gives  an  account  of  the 
few  results  so  far  obtained. 

Cannabinol,  b.  p.  230°/0-l  mm.  (corr.),  on  treatment  with  con¬ 
centrated  nitric  acid  in  boiling  glacial  acetic  acid  solution,  yields  a 
trinitroacetoxydicarboxylic  acid,  0Ac*C19H24(N02)3(C02H)2,  which  is 
obtained  as  an  amorphous,  orange-yellow  powder.  The  formation  of 
the  two  carboxyl  groups  are  ascribed  to  the  oxidation  of  an  aldehyde 
group  and  of  a  nucleus  methyl,  hence  cannabinol  may  be  represented 
by  the  formula,  OH*C19H25Me*CHO.  Oxidation  by  means  of  con¬ 
centrated  nitric  acid  in  absence  of  a  solvent  leads  to  the  formation  of 
butyric  and  oxalic  acids.  On  distillation  with  zinc  dust,  cannabinol 
yields  a  fluorescent  oil,  boiling  at  high  temperatures.  The  results 
obtained  suggest  that  the  cannabinol  is  split  into  two  complexes, 
C13H180  and  C8H120 )  this  requires  further  investigation.  G.  Y. 

Preparation  of  a  Soluble,  Crystalline,  Nitrogenous  Con¬ 
stituent  of  Ergot  (Secale  cornutum).  Ernst  Vahlen  (D.R.-P. 
175590  and  175591).— See  Abstr.,  1906,  i,  876.  G.  T.  M. 

Columbin.  I.  Th.  Ulrich  ( Annalen ,  1907,  351,  363 — 371. 
Compare  Hilger,  Abstr.,  1896,  i,  623). — Tbe  investigation  of  columbin 
was  undertaken  as  neither  the  formula  nor  the  molecular  weight  of 
this  substance  had  been  determined  with  certainty  by  previous 
authors. 

Columba  root  contains  berberine  and  columbin,  but  contrary  to  the 
statements  of  previous  authors,  not  columbic  acid,  which  is  formed 
when  the  only  partially  extracted  root  is  treated  with  an  aqueous 
alkali.  The  analytical  results  and  molecular  weight  determination  by 
the  boiling  point  method  show  columbin  to  have  the  formula 
C28H3f)09,  and  to  contain  neither  methoxy  nor  acetyl  groups.  It 
crystallises  in  rhombic  needles,  which  are  biaxial  and  show  negative 
double  refraction.  G.  Y. 

Columbin.  II.  Otto  Frey  (Annalen,  1907  351,  372 — 378. 
Compare  preceding  abstract). — The  partially  siructural  formula, 
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^27^-26^5(^-^')2<CXa  »  is  ascribed  to  columbin,  since,  contrary  to 

vU 

Hiller’s  statement  (Abstr.,  1896,  i,  623),  when  boiled  with  acetic 
anhydride  and  sodium  acetate,  it  yields  a  diacetyl  derivative, 
C28H2809Ac2,  crystallising  in  white  needles,  m.  p.  218°,  and,  when 
boiled  with  potassium  hydroxide  and  a  small  amount  of  water  in  a 
current  of  hydrogen,  forms  columbic  acid,  OH*C27H30O7*CO2H,  crystal¬ 
lising  in  rosettes,  m.  p.  220°.  Columbin  contains  four  ethylene 
linkings,  as  it  forms  an  additive  compound  with  4  mols.  of  bromine  in 
chloroform  solution.  The  product  obtained  on  heating  columbin  with 
dilute  hydrochloric  acid  in  a  sealed  tube  at  160°,  probably  contains 
acetone,  as  it  gives  the  iodoform  reaction  and  is  coloured  a  weak  red  by 
sodium  nitroprusside  and  sodium  hydroxide.  G.  Y. 

Picrotoxin.  Francesco  Angelico  ( Gazzetta ,  1906, 36, ii, 645 — 654). 
— The  author’s  researches  deal  with  the  isolation  of  picrotoxinin  and 
picrotin  from  picrotoxin  by  treatment  with  either  barium  hydroxide  or 
bromine  (compare  Meyer  and  Bruger,  Abstr.,  1899,  i,  226)  and  with 
various  derivatives  obtained  on  oxidation. 

Bromopicrotoxinin,  which  separates  from  solution  when  picrotoxin  is 
suspended  in  boiling  water  and  treated  with  bromine  water,  is  readily 
oxidised  by  potassium  permanganate  in  faintly  alkaline  solutions, 
yielding:  (1)  a  small  proportion  of  a  white  compound;  (2)  mainly  a 
bromo-acid,  which  crystallises  from  water  in  white  needles,  m.  p. 
248 — 250°  (decomp.),  and  may  be  identical  with  the  acid  obtained  by 
Meyer  and  Bruger  (loc.  cit.)  by  decomposing  bromopicrotoxinin 
dissolved  in  sodium  hydroxide  solution  by  means  of  acid.  Its  ethyl 
ester  has  m.  p.  170°  (decomp.).  The  acid  is  not  attacked  by  potassium 
permanganate  or  dilute  acids  and  does  not  reduce  Fehling’s  solution. 
Oxidation  with  chromic  acid  in  presence  of  dilute  sulphuric  acid 
oxidises  it  to  another  bromo-acid  which  crystallises  from  water  in 
large,  shining  needles,  decomposing  at  170  — 180°  and  is  sparingly 
soluble  in  water  ;  this  acid,  when  reduced  by  means  of  zinc  and  acetic 
acid,  or  boiled  with  alkali,  or  heated  at  its  decomposition  temperature, 
gives  rise  to  products  which  react  with  phenylhydrazine. 

Oxidation  of  picrotin  by  permanganate  in  a  faintly  acid  solution 
yields  :  (1)  a  compound,  C15H18Og  or  C13H1807,  crystallising  from 
acetic  acid  in  nacreous  leaflets,  m.  p.  254 — 255°  ;  (2)  a  compound 
separating  from  acetic  acid  in  small,  mammillary  crystals,  m.  p.  about 
245°.  T.  H.  P. 


The  Pyran  Series.  VI.  4-Pyran-2 : 6-dioarboxylic  Acids. 

Edmond  E.  Blaise  and  Henri  Gault  {Bull.  Soc.  Chim.,  1907,  [iv], 
1,  129 — 146.  Compare  Abstr.,  1904,  i,  762  ;  1906,  i,  300;  this  vol., 
i,  147,  148,  181). — The  ae-diketopimelic  acids  already  described  are  con¬ 
verted  by  treatment  with  excess  of  sulphuric  acid  at  the  atmospheric  tem¬ 


perature  into  4-pyran-2  :  6-dicarboxylie  acid,  CH2<^Qg*Q|QQ^j^>0, 

which  yields  characteristic  copper  salts,  usually  containing  water  of 
crystallisation,  which  are  stable  at  100°,  furnish  unstable  acid 
dichlorides,  and  cannot  be  transformed  into  the  corresponding  pyrans 
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or  the  related  pyridine  or  pyrone  derivatives.  Similarly,  they  do  not 
form  additive  compounds  of  the  types  described  by  Fosse  (Abstr.,  1903, 
i,  357  ;  1905,  i,  607),  but  yield  unstable  dibromides,  the  two  atoms  of 
bromine  being  attached  to  the  cyclic  oxygen. 

4- Pyran-2  :  6 -dicarboxylic  acid,  obtained  by  the  general  method,  cry¬ 
stallises  from  boiling  water  in  long,  colourless  needles,  and  is  infusible 
without  decomposition.  The  methyl  ester,  m.  p.  121°,  crystallises  from 
dilute  alcohol ;  the  ethyl  ester,  m.  p.  37°,  separates  in  crystals  from  a 
mixture  of  ether  and  light  petroleum.  On  treatment  with  phosphorus 
pentachloride,  the  acid  yields  the  dichloride,  m.  p.  112°,  which  crystallises 
from  benzene  and,  when  dissolved  in  ammonia  solution,  yields  the 
corresponding  diamide,  m.  p.  about  250°,  which  is  crystalline  and 
insoluble  in  most  organic  solvents.  The  dianilide,  similarly  obtained, 
in.  p.  255°,  crystallises  from  hot  formic  acid.  Pyran-2  :  6-dicarboxylic 
acid  is  not  hydrolysed  by  boiling  water,  but  is  readily  attacked  by 
alkalis.  When  boiled  with  an  aqueous  solution  of  mercuric  chloride  it 
is  completely  hydrolysed  to  the  corresponding  ae-diketopimelic  acid. 
It  is  assumed  that  in  this  reaction  a  molecule  of  mercuric  chloride 
becomes  attached  to  the  cyclic  oxygen,  and  that  the  derivative  so 
formed  is  hydrolysed,  forming  diketopimelic  acid,  hydrochloric  acid, 
and  mercuric  oxychloride,  the  two  latter  then  regenerating  mercuric 
chloride. 

Pyran-2 : 6-dicarboxylic  acid  suspended  in  carbon  disulphide  or 
acetic  acid,  absorbs  bromine,  forming  a  dibromide  which  separates 
from  ethyl  acetate  in  colourless  crystals  containing  1  mol.  of  the  ester. 
From  the  latter,  the  dibromide  may  be  obtained  as  a  colourless,  crystal¬ 
line  powder,  m.  p.  205°  (decomp.),  by  heating  at  100°.  It  is  readily 
soluble  in  water,  which  hydrolyses  it,  even  in  the  cold,  probably  with 
the  fission  of  the  pyran  ring.  It  displaces  iodine  from  iodides  in 
presence  of  alcohol  or  water,  and  in  the  former  case  regenerates  the 
acid,  which  is  also  formed  in  presence  of  water  under  certain  condi¬ 
tions.  The  reaction  in  alcohol  may  be  employed  as  an  iodometric 
method  of  estimating  the  dibromide.  Attempts  were  made  to  form 
the  corresponding  pyryl  salt  by  elimination  of  a  mol.  of  hydrogen 
bromide,  but  these  were  unsuccessful,  the  elimination  of  the  hydrogen 
bromide  leading  to  complete  decomposition.  These  results  when  com¬ 
pared  with  those  of  Fosse  ( loc .  cit.),  Biilow  and  Wagner  (Abstr.,  1901, 
i,  400),  indicate  that  when  the  pyran  nucleus  is  associated  with  the 
naphthalene  nucleus  the  atoms  of  hydrogen  in  the  4-position  with 
respect  to  the  cyclic  oxygen  are  more  mobile  than  they  are  in  simple 
pyran  derivatives  such  as  those  now  studied. 

4-Methylpyran-2  :  Q- dicarboxylic  acid,  m.  p.  about  260°  (decomp.), 
obtained  from  /?-methyl-ae-diketopimelic  acid,  separates  from  warm 
water  in  small,  colourless  crystals.  The  methyl  ester,  m.  p.  79 — 80°, 
crystallises  from  dilute  alcohol ;  the  dibromide,  obtained  by  the  addition 
of  bromine  to  the  acid  suspended  in  acetic  acid,  decomposes  about  190°, 
and  separates  from  a  mixture  of  ethyl  acetate  and  light  petroleum  as  a 
colourless  powder.  Its  properties  are  similar  to  those  of  the  dibromide 
of  the  lower  homologue. 

4-Pthylpyran-2  :Q-dicarboxylic  acid,  m.  p.  about  225°  (decomp.), 
crystallises  from  warm  acetic  acid  ;  the  methyl  ester,  m.  p.  64°,  forms 
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faintly  yellow,  long  needles  from  dilute  alcohol.  4-n -Hexylpyran- 
2  : 6-dicarboxylic  acid ,  m.  p.  220°  (decomp.),  crystallises  from  dilute 
alcohol  in  long  needles  containing  1H20,  The  methyl  ester,  m.  p. 
72°,  crystallises  from  dilute  alcohol  in  long,  slender  needles. 

T.  A.  H. 

Rupture  of  the  Puran  Ring  in  Catechin.  Stanislaus  von 
Rostanecki  and  Victor  Lampe  ( Ber .,  1907,  40,  720 — 722.  Compare 
this  vol.,  i,  73). — Catechin  tetramethyl  ether  is  reduced  by  sodium  and 
alcohol  to  an  oil  which  by  treatment  with  methyl  sulphate  yields 
deoxyhydrocatechin  pentamethyl  ether  (2  r  4  :  6  :  3'  :  4' -pentamethoxy-%- 
ethyldipkenylmethane),  CgH^OMe^’CHyCgH^OMe^Et,  m.  p.  83 — 84°, 
which  crystallises  in  colourless,  prismatic  needles.  The  same  reducing 
agent  converts  benzhydrol  into  diphenylmethane  ;  leucobenzophloro- 
glucinol  trimethyl  ether  into  2:4:  Q-trimethoxydiphenylmethane ,  m.  p. 
91 — 93°,  and  leucomaclurin  pentamethyl  ether  into  2:4:6  :  3' :  4'- 
pentamethoxy diphenylmethane,  m.  p.  107 — 108°. 

For  a  similar  rupture  of  the  coumaran  ring,  compare  Alexander, 
(Abstr.,  1892,  1318).  C.  S. 

Thiophen-2  and-3-carboxylic  Acids.  Arnold  F.  Holleman 
and  Gerardus  L.  Voerman  ( Proc .  K.Ahad.  Wetensch.  Amsterdam,  1907, 
9,  514 — 524). — The  authors  have  worked  out  a  very  satisfactory 
method  of  preparing  the  2 -acid.  Acetothienone  is  first  oxidised  by 
alkaline  permanganate  to  thienylglyoxylic  acid,  which  is  subsequently 
oxidised  to  thiophen-2-carboxylic  acid  by  hydrogen  peroxide.  For  the 
preparation  of  the  3-acid,  3-methylthiophen  is  chlorinated  in  the 
presence  of  phosphorus  pentachloride  ;  from  the  chlorinated  product 
there  is  prepared  an  aldehyde,  which  is  then  oxidised  to  the  thiophen- 
3-carboxylic  acid.  The  yield  of  3-acid  obtained  in  this  way  is  very 
poor,  but  is  slightly  better  than  that  given  by  the  older  method, 
of  preparation. 

A  study  of  the  freezing  and  melting  point  curves  for  mixtures 
of  the  two  acids  shows  that  they  form  isomorphous  mixtures,  but  that 
there  is  a  gap  in  the  mixture  series  from  25%  to  61%  of  the  3-acid. 
The  freezing  point  curve  exhibits  a  eutectic  at  42*5%  of  3-acid  and  111°. 
From  the  conductivity  of  aqueous  solutions  of  the  mixed  acids,  it 
appears  unlikely  that  there  is  any  condensation  of  the  molecules 
of  the  two  acids  in  such  solutions. 

The  paper  contains  also  crystallographic  details  of  the  two  acids. 

J.  C.  P. 

Derivatives  of  Thionaphthen  and  Thioindigotin.  Paul 
Friedlander  {Annalen,  1907,  351,  390 — 420). — The  resemblance  of 

ketocoumaran,  C6  to  indoxyl,  C6H4<^^>CH, 

was  studied  by  Friedlander  and  Neudorfer  (Abstr.,  1897,  i,  424  > 
Abstr.,  1899,  i,  675).  The  author  has  extended  the  investigation  to 

the  corresponding  sulphur  compound,  CgHd<C^g^^0H,  which  is 

found  to  resemble,  on  the  one  hand,  indoxyl,  and  on  the  other, 
a-naphthol. 
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[With  G.  MtiLLEfe.] — A  detailed  account  of  the  work  published 
previously  (Abstr.,  1906,  i,  378).  The  following  are  new. 

o-Thiocyanobenzoic  acid,  CNS‘G6H4*COgH,  formed  by  the  action  of 
cuprous  thiocyanate  on  diazotised  anthraniiic  acid,  crystallises  in  stout, 
yellow  needles,  m.  p.  154 — 155°  (decomp.)  3  the  methyl  ester  crystal¬ 
lises  in  small,  colourless  needles,  m.  p.  76^77°,  and  is  moderately 
volatile  with  steam.  The  acid  is  converted  by  evaporation  with 
aqueous  sodium  sulphide  into  thiosalicylic  acid,  which  with  methyl 
sulphate  and  aqueous  sodium  hydroxide  forms  o-methylthiolbenzoic  acid, 
SMe'C^H^COgH ;  this  crystallises  in  slender,  colourless  needles, 
m.  p.  164°,  and  forms  a  methyl  ester  crystallising  in  colourless  needles, 
m.  p.  71°. 

o-Carboxyphenylthiolacetic  acid  crystallises  in  small,  white  needles, 
m.  p.  216 — 217Q  (decomp.) 3  the  monoethyl  ester, 

C02Et*  C6H4S*  CH2*  C02H, 

m.  p.  137°.  Whilst  2 -hydroxy thionaphthen-1  -carboxylic  acid  readily 

decomposes,  its  methyl  ester,  G6H4<^^g^^>C*C02Me,  formed  by  the 

action  of  sodium  ethoxide  on  methyl  o-carbmethoxyphenylthiolacetate, 
is  stable  3  it  crystallises  in  leaflets,  m.  p.  104°. 

2-Methoxythionaphthen,  prepared  by  the  action 


of  methyl  sulphate  on  2-hydroxy thionaph then  in  alkaline  solution,  is 
obtained  as  a  volatile  oil,  b.  p.  260 — 261°  (almost  undecomp.),  and  has 
the  characteristic  odour  of  a-methoxynaphthalene  ;  the  picrate  forms 
brownish-red  needles,  m.  p.  112°. 

2-Hydroxythionaphthen  resembles  a-naphthol  in  its  behaviour 
towards  diazo-salts,  the  resulting  azo-dyes  being  slightly  more  yellow, 
but  differs  in  forming  red,  crystalline  condensation  products  with 
aromatic  aldehydes,  ketones,  and  diketones  at  high  temperatures  or  in 
presence  of  condensing  agents  in  glacial  acetic  acid  solution.  Thio- 

indigotin,  C6H4<C^^^C!C<C5g^^C6H4,  prepared  by  oxidation  of 

2-hydroxy thionaphthen  by  means  of  potassium  ferricyanide,  ferric 
chloride,  chromates,  or  organic  nitro-compounds,  melts  above  280°,  and 
on  reduction  yields  a  yellow  Zewco-compound  which  is  soluble  in 
aqueous  alkalis,  forming  a  solution  which  dyes  textile  fibres  a  fast  red. 
On  oxidation,  2-hydroxy  thionaphthen-1 -carboxylic  acid  yields  a  bluish- 
violet  dye,  which  can  be  converted  into  thioindigotin. 

Derivatives  of  Aminothionaphthens. — [With  A.  Laske.] — The  con¬ 
stitution  of  2-keto-3  : 4-dihydro- 1  :  4-benzothiazine  (Unger  and  Graff, 
Abstr.,  1898,  i,  96)  is  confirmed  by  formation  of  the  substance  on 
reduction  of  o-nitrophenylthiolacetic  acid.  The  ketodihydrobenzo- 
thiazine  is  prepared  best  by  reduction  of  o-aniline  disulphide  with  zinc 
dust  and  acid,  and  treatment  of  the  filtered  product  with  chloroacetic 
acid  3  when  boiled  with  aqueous  sodium  hydroxides  and  neutralised 
with  ice  and  hydrochloric  acid,  it  yields  o -aminophenylthiolacetic  acid, 
which  separates  in  colourless  needles,  but  redissolves,  forming  the 
hydrochloride,  C02H,CH2*S,C6H4*NH2,H01,  and  gradually  loses  water 
being  converted  into  the  benzothiazine. 

o -Cyanophenylthiolacetic  add,  CN*CeH4‘S,CH2,C02H,  prepared  by 

a  a  2 
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the  action  of  copper  sulphate  and  potassium  cyanide  on  diazotised 
o-aminopheoylthiolacetic  acid,  crystallises  from  water  in  yellow  needles, 
m.  p.  140°,  and  forms  easily  soluble  alkali  salts  ;  the  methyl  ester, 
CN,CflH4,S'0H2,002Me,  crystallises  in  white,  glistening  needles, 
m.  p.  87 — 88°.  When  heated  with  2|%  aqueous  alkalis,  the  cyano- 
acid  is  converted  into  2-aminothionaphthen-l -carboxylic  acid, 

C6H4<^^>C'C02H, 

which  crystallises  in  brown  needles,  m.  p.  140 — 146°,  evolving  carbon 
dioxide,  and  has  an  intense  bluish-violet  fluorescence  in  dilute  solution  • 
the  barium  salt,  (CgH602NS)2Ba,  crystallises  in  silvery  leaflets.  When 
boiled  with  dilute  acids,  the  acid  evolves  carbon  dioxide  and  ammonia, 
forming  thioindoxyl,  and  on  treatment  with  nitrous  acids  yields  a  diazo - 
derivative  which  couples  with  /3-naphthol,  forming  a  red  azo-dye. 

When  boiled  with  water,  made  alkaline,  and  distilled  with  steam, 

the  amino-acid  yields  2-aminothionaphthen,  C6H4<C^^^!i>CH,  which 

is  obtained  as  a  colourless  oil,  gradually  resinifies  when  exposed  to 
air,  and  is  soluble  in  dilute  acids ;  the  sulphate,  hydrochloride,  and 
platinichloride  are  described.  The  acetyl  derivative, 

C6H1<C^N^Ac^>CH. 

formed  from  the  amine  or  from  the  amino-carboxylic  acid,  crystallises 
in  colourless  leaflets  or  needles,  m.  p.  169°.  The  base  resembles 
a-naphthylamine  in  giving  a  characteristic  violet  coloration  with  traces 
of  nitrous  acid  in  acetic  acid  solution,  but  differs  in  being  readily  con¬ 
verted  by  boiling  water  into  thioindoxyl.  G.  Y. 

Preparation  of  Quinine  Magnesium  Oxyhalides.  Vereinigte 
Chininfabriken,  Zimmer  &  Co.  (D.R.-P.  178172). — Quinine  mag¬ 
nesium  oxyhalides  are  obtained  on  adding  the  alkaloid  to  a  solution  or 
suspension  of  a  Grignard  compound  in  ether,  either  at  the  ordinary  or 
at  higher  temperatures.  In  this  way  the  following  derivatives  were 
prepared  :  quinine  magnesium  oxychloride,  C20H23N2O*O"MgCl,  and 
oxy  bromide.  These  compounds  are  very  reactive  and  serve  for  the 
preparation  of  other  quinine  derivatives.  G.  T.  M. 

Preparation  of  Quinine  Esters.  Vekeinigte  Chininfabriken, 
Zimmer  &  Co.  (D.R.-P.  178173.  Compare  preceding  abstract). — By 
treating  the  quinine  magnesium  oxyhalides  with  acyl  chlorides  or  acid 
anhydrides,  the  hydroxyl  group  of  quinine  becomes  esterified  and 
esters  are  produced. 

Acetylquinine  was  obtained  by  heating  these  magnesium  oxy¬ 
halides  with  acetyl  chloride  or  acetic  anhydride ;  quinine  ethyl 
carbonate  was  prepared  in  a  similar  manner  by  means  of  ethyl 
chlorocarbonate,  and  benzoylquinine  was  produced  from  the  organo- 
magnesium  compounds  and  benzoyl  chloride.  G.  T.  M. 

Constitution  of  Hordenine.  Eugene  Leger  ( Compt .  rend., 
1907,  144,  488 — 491). — -The  presence  of  the  groups  OH>C6H4-  and 
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~NMe2  in  the  formula  OH'CflH^CH^CHg’NMeg  ascribed  to  hordenine 
has  already  been  proved  (Abstr,,  1906,  i,  761  ;  this  vol.,  i,  151). 
Experimental  proof  is  now  given  of  the  presence  of  the  chain 
•CH2*CH2*  in  a  para-position  to  the  hydroxyl.  When  hordenine 
methiodide  in  sodium  hydroxide  solution  is  treated  with  methyl 
sulphate,  methyl  iodide  distils,  showing  that  the  attack  proceeds 
further  than  mere  methylation  of  the  phenolic  hydroxyl,  and  in  fact 
the  product  is  a  mixture  of  methyl  hordenine  methiodide  (this  vol.,  i, 
234)  and  hordenine  methyl  sulphate.  Methyl  hordenine  methiodide 
is  converted  by  moist  silver  oxide  into  methyl  hordenine  methoxide, 
which  decomposes  when  heated  in  a  vacuum  at  120 — 130°,  yielding 
trimethylamine  and  /)-vinylanisole  described  by  Perkin  (Trans.,  1877, 
668;  1878,  211).  The  formation  of  the  latter  demonstrates  the 
presence  in  hordenine  of  the  *CH2,CH2*  group  para  to  the  hydroxyl, 
and  leads  to  the  supposition  that  the  phenol  obtained  in  the  decom¬ 
position  of  hordenine  methoxide  is  /)- vinyl phenol  or  its  polymeride. 
A  solution  of  the  normal  tartrate  of  hordenine  is  apparently  not 
attacked  by  either  neutral  hydrogen  peroxide  or  by  the  oxidising 
enzyme  tyrosinase,  but  in  the  presence  of  both  peroxide  and  enzyme, 
a  stable,  cherry-red  coloration  begins  to  appear  in  ten  to  fifteen 
minutes.  The  reaction  is  accelerated  by  addition  of  a  few  drops  of 
1%  sodium  carbonate  solution.  E.  H. 

[Carnosine  and  Ignotine.]  Friedrich  Kutscher  ( Zeitsch . 
physiol.  Chem.,  1907,  50,  445 — 448.  Compare  Amiradzibi  and 
Gulewitscb,  Abstr.,  1900,  i,  516  ;  Gulewitsch,  this  vol.,  i,  264). — The 
identity  of  carnosine  and  ignotine  is  not  regarded  by  the  author  as 
being  established.  The  two  appear  to  react  differently  with  silver 
nitrate,  fixed  alkalis,  and  ammonia.  J.  J.  S. 

Muscle  Extract.  VIII.  Formation  of  Histidine  by  the 
Decomposition  of  Carnosine.  Wladimir  von  Gulewitsch 
[Zeitsch.  physiol.  Chem.,  1907,  50,  535 — 537). — Carnosine  is  a 
histidine  derivative,  since  when  hydrolysed  with  barium  hydroxide 
solution  it  yields  this  base.  The  other  product  of  hydrolysis  is 
probably  alanine,  and  the  hydrolysis  may  then  be  represented  by  the 
equation :  C9H1403FT4  +  H20  =  C6H902N3  +  C3H702N. 

J.  J.  S. 

Preparation  of  the  Alkyl  Bromides  of  the  Alkyl  Ethers 
of  Morphine.  J.  D.  Riedel  (D.R.-P.  175796.  Compare  Abstr., 
1906,  i,  692). — It  is  now  found  that  the  alkyl  bromides  of  the  alkyl 
ethers  of  morphine  can  be  obtained  by  adding  a  metallic  bromide  to 
the  aqueous  solution  of  the  dialkyl  sulphate  of  the  morphine  ether, 
concentrating  or  evaporating  to  dryness  and  extracting  the  residue 
with  acetone,  or  methyl  or  ethyl  alcohol. 

Codeine  dissolved  in  chloroform  was  treated  with  ethyl  sulphate, 
the  solution  evaporated,  the  residue  treated  with  ether,  and  the 
resulting  oil  dissolved  in  water  containing  potassium  bromide ;  the 
aqueous  solution  was  then  evaporated  to  dryness  and  the  final  residue 
extracted  with  methyl  or  ethyl  alcohol.  The  codeine  ethobromide  was 
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isolated  by  concentrating  the  alcoholic  solution.  Ethylmorphine, 
ethobromide,  and  codeine  methobromide  were  prepared  similarly. 

G.  T.  M. 


Derivatives  of  Diacetonalkamines.  V.  Moritz  Kohn 
Annalen,  1907,  351,  134 — 150.  Compare  Absfcr.,  1904,  i,  378,  932, 
933;  1905,  i,  928). — Kahan  (Abstr.,  1897,  i,  494)  having  shown  that 
diacetonalkamine  combines  with  hydrogen  bromide  forming  S-bromo- 
/?-aminoq3-methylpentane  hydrobromide,  it  was  to  be  expected  that 
methyldiacetonalkamine,  OH'CHMe‘CH2*OMe2*NHMe,  would  be  con¬ 
verted  similarly  into  b-bromo-fi-methylamino-fi-melhylpentane  hydro¬ 
bromide,  CHMeBr*CH2*CMe2,NHMe,HBr.  That  this  substance  is 
contained  in  the  resinous  product  of  the  reaction  is  shown  by  its 
conversion  on  treatment  with  concentrated  aqueous  potassium 
hydroxide  into  a  volatile  mono-acid  base,  C7H15N,  the  analogue  of 
which,  C6H13N,  is  formed  by  the  action  of  cooled  33%  potassium 
hydroxide  on  S-bromo-/?-amino-/3-methylpentane  hydrobromide. 
This  base  is  2:4: 4 -trimethyltrimethylenimine, 

CH5<cmL>NH' 


as  it  forms  a  nifroso-derivative,  a  dithiocarbamate,  and  a  quaternary 
iodide,  which  is  identical  with  the  additive  compound  of  methyl  iodide 
and  the  base,  C7H15N ;  this  must  be  1  :2  ■A-A-tetramethyltrimethylenimine, 

CH2<^Q^^|^>NMe.  These  bases  are  the  first  known  alkyl  derivatives 

of  trimethylenimine  (Howard  and  Marckwald,  Abstr.,  1899,  i,  749). 
They  differ  from  ethylenimine  (Gabriel  and  Stelzner,  Abstr.,  1896,  i, 
121)  and  iF-methylethylenimine  (Marckwald  and  Frobenius,  Abstr., 
1902,  i,  22)  in  that  the  ring  remains  intact  on  alkylation. 

2:4: 4 -Trimethyltrimethylenimine  forms  a  colourless  oil,  b.  p. 
86  —  88°,  which  is  miscible  with  water,  developing  heat,  and  has  an 
intense  amine-like  odour;  the  aurichloride,  C6H13N,HAuC14,  forms 
glistening  needles,  m.  p.  124 — 126°;  the  picrate,  C12H1607N4,  forms 
needles  and  plates,  m.  p.  140 — 143°.  The  m’iroso-derivative, 

C6H12ON2, 

is  obtained  as  an  aromatic,  yellow  oil,  b.  p.  94 — 95°/20 — 21  mm.  or 
198 — 201°/751  mm.  2:4:  4 -Trimethyltrimethylenimine,  2:4:  4-in- 
methyltrimethyleniminedithiocarbamate,  C13H26N2S2,  prepared  by  the 
action  of  carbon  disulphide  on  the  base  in  cooled  ethereal  solution, 
forms  white  crystals,  m.  p.  130 — 133°. 

1  :  2  :  4  -A-Tetramethyltrimethylenimine,  b.  p.  93 — 97°,  closely  re¬ 
sembles  the  2:4:  4-trimethyl  base ;  the  aurichloride,  C7H15N,HAuC14, 
m.  p.  148 — 152°;  the  picrate ,  C13H1807N4,  crystallises  in  slender 
needles,  m.  p.  196°  (decomp.);  th  e  platinichloride,  (Cl7H1517)2,H2Pt016, 
was  analysed. 

The  methiodide,  OH2<^Qg^|^>NMe2I,  formed  by  the  action  of 


methyl  iodide  on  the  2:4:  4-trimethyl-  or  1:2:4:  4-tetramethyl-base 
in  ethereal  solution,  on  successive  treatment  with  silver  chloride 
and  auric  chloride  forms  the  aurichloride,  C8H17N,HAuC14,  which  is 
obtained  as  a  yellow,  crystalline  powder,  m,  p.  176°  (decomp.); 
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the  platinichloride,  (C8Hl7N)2,H2PtCl6,  forms  a  yellowish-red  pre¬ 
cipitate. 

On  successive  treatment  with  ethyl  iodide  and  silver  and  auric 
chlorides,  the  1:2:4:  4-tetramethyl-base  forms  the  aurichloride , 

C9H19N,HAuC14, 

m.  p.  161 — 163°  (decomp.);  the  platinichloride,  (C9H19N)2,H2PtCl0, 
forms  glistening,  granular  crystals. 

The  ammonium  base ,  formed  by  the  action  of  moist  silver  oxide  on 
the  methiodide,  loses  H20  when  distilled,  yielding  an  unsaturated 
base,  C8Hl7N,  which  is  obtained  as  a  colourless,  mobile  liquid,  b.  p. 
136 — 139°/750  mm.  ;  the  aurichloride ,  C8Hl7N,HAuCl4,  is  decomposed 
by  hot  water;  the  platinichloride,  (C8Hl7N)2,H2PtCl6,  light  yellow 
crystals,  intumescing  when  heated  ;  the  picrate,  C14H20O7N4,  thin 
needles,  m.  p.  121 — 124°.  With  methyl  iodide  the  unsaturated  base 
forms  an  additive  compound,  from  with  are  obtained  an  aurichloride , 
09H19N,HAuC14,  as  a  yellow  precipitate,  and  a  platinichloride, 
(C9H19N)2,H2PtCl6, 

crystallising  in  prisms  or  needles.  Jn  the  same  manner,  by  way  of 
the  additive  compound  of  ethyl  iodide  and  the  unsaturated  base,  are 
formed  the  aurichloride,  C10H21N,HAuC14,  obtained  as  a  yellow 
precipitate,  and  the  platinichloride,  (C10H21N)2,H2PtClQ,  crystallising 
in  needles. 

When  treated  with  silver  oxide  and  water,  the  methyl  iodide 
additive  product  of  the  unsaturated  base  yields  an  ammonium  base, 
C6HnNMe3'OH,  which  on  distillation  with  water  decomposes,  forming 
trimethylamine,  water,  and  a  hydrocarbon,  C6H10 ;  this  is  a  colourless, 
mobile  liquid,  b.  p.  74—75°.  G.  Y. 

Formation  of  l-Phenyl-5-Meth.ylpyrrolidone  by  the  Simul¬ 
taneous  Electrolytic  Reduction  of  Laevulic  Acid  and  Nitro¬ 
benzene.  Bruno  Emmert  ( Ber .,  1907,  40,  912—916).— The  author 
expected  that  y-anilinovaleric  acid  would  be  one  of  the  products 
obtained  on  reducing  nitrobenzene  and  laevulic  acid  in  an  electrolytic 
cell  using  a  mercury  cathode.  This  is  not  formed,  but  a  40%  yield  of 
\-phenyl-5-methylpyrrolidone,  C4NH6MePhO,  its  internal  anhydride  is 
obtained  as  a  colourless  oil,b.  p.  320'5°  (corr,)/752  mm.,  178‘5°/15  mm. 
By  cooling  with  solid  carbon  dioxide,  it  solidifies,  m.  p.  52 — 54°,  but 
the  liquid  exhibits  the  phenomena  of  supercooling  to  a  marked  extent. 
It  behaves  like  pyrrolidone  (compare  Tafel,  Abstr.,  1900,  i,  557),  and 
its  constitution  was  established  by  preparing  it  from  y-bromo  valeric 
acid  and  aniline.  W.  B. 

Steric  Hindrance  of  Ring- formation  by  o-Substituting 
Groups.  Max  Scholtz  and  E.  Wassermann  (Ber.,  1907,  40, 
852 — 858.  Compare  Abstr.,  1898,  i,  305,  383,  471,  565  ;  1899, 
i,  881  ;  Scholtz  and  Friemehlt,  Abstr.,  1899,  i,  541  ;  v.  Braun,  Abstr., 
1904,  i,  841). — It  has  been  shown  previously  that  o-xylylene  dibromide 
and  trimethylene  dibromide  react  with  o-substituted  primary  aromatic 
amines,  forming  substituted  diamines,  but  with  other  primary  aromatic 
amines  forming  cylic  compounds.  It  is  now  found  that  ae-dibromo- 
pentaDe  behaves  towards  primary  aromatic  amines  in  the  same 
manner  ;  the  products  formed  with  m-  and  ^-substituted  amines  being 
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derivatives  of  piperidine,  CH2<\qjj2iqjj2^>NR',  whilst  those  with 

o-substituted  amines  are  pentamethylenediamines,  NHR*[CH2]5*NHR. 
o-Naphthylamine  behaves  as  an  o-,  /?-naphthylamine  as  a  m-  or  p-sub- 
stituted  amine.  The  reaction  takes  place,  but  only  slowly,  with  oo-di- 
substituted  amines  such  as  o-amino-m-xylidine.  The  following  new 
substances  have  been  prepared. 

Pentamethylenedi-o-toluidine,  R  =  C7H7(o),  colourless  prisms,  m.  p. 
76 — 77°,  b.  p.  290 — 291°/20  mm.,  forms  a  sparingly  soluble  sulphate', 
\-m-tolylpiperidine,  R/  =  C7H7(m),  colourless  prisms,  m.  p.  126°; 
1-p -tolylpiperidine,  needles,  m.  p.  122°;  pentamethylenedi-o-nitroaniline, 
R  =  N02,C6H4(o),  red  needles,  m.  p.  55 — 57°;  l-’p-nitrophenyl piper¬ 
idine,  R^NOg’CgH^o),  yellow  needles,  m.  p.  114°;  pentamethylenedi- 
cumidine,  R  =  C6H2Me8[Me3  =  2  :  4  :  5],  colourless  leaflets,  m.  p. 
115 — 116° ;  pentamethylenedi-a-naphthylamine,  R  =  C10H7,  yellow 
needles,  m.  p.  61°;  1-fi-naphthylpiperidine,  R'  =  C10H7,  leaflets,  m.  p. 
54°  ;  pentamethylenedi-o-chloroaniline,  R  =  C6ti4Cl(o),  colourless  crys¬ 
tals,  m.  p.  above  300°;  l-p-chlorophenylpiperidine,  R'  =  C6H4Cl(/>), 
scales,  m.  p.  208° ;  pentamethylenedi-o-methoxyaniline, 

R  =  C6H4-OM  e(o), 

colourless  prisms,  m.  p.  131°;  1-p -methoxyphenylpiperidine, 

R'  =  C6H4-OMe(^), 

glistening  crystals,  m.  p.  37°  ;  pentamethylenedi-o  carboxy  aniline, 

R=*C6H4*C02H(o), 

slender  needles,  m.  p.  171°;  xa-piperidylbenzoic  acid , 
R'=-CcH4-C02H(m), 

colourless  needles,  m.  p.  227°,  forms  yellow  solutions  in  aqueous 
alkalis  ;  the  barium  and  lead  salts  are  yellow  and  dissolve  to  a  colour¬ 
less  solution  in  acetic  acid  ;  p -piperidylbenzoic  acid,  colourless  needles, 
m.  p.  188°;  pentamethylenedi-2  m-xylidine,  R  =  Ct3H3Me2[Me2  =  2  :  6], 
colourless  leaflets,  m.  p.  228°.  G.  Y. 

Stereoisomerism  of  Compounds  containing  a  Quinquevalent 
Asymmetric  Nitrogen  Atom  and  an  Asymmetric  Carbon 
Atom.  Max  Scholtz  and  E.  Wassermann  (Ber.,  1907,  40,  685 — 690). 
— It  had  been  shown  previously  (Abstr.,  1904,  i,  1044;  1905,  i, 
296,  473)  that,  when  an  asymmetric  nitrogen  atom  is  generated  in  an 
optically  active  compound  which  owes  its  optical  activity  to  the 
presence  of  an  asymmetric  carbon  atom,  the  case  is  exactly  the  same 
as  when  an  additional  asymmetric  carbon  atom  is  generated  in  a  com¬ 
pound,  already  optically  active  in  virtue  of  asymmetric  carbon ;  two 
compounds  are  formed,  differing  from  one  another  in  solubility,  melt¬ 
ing  point,  and  specific  rotation. 

2-Phenyl-6-methyl-l-ethylpiperidine  has  two  asymmetric  carbon 
atoms.  The  addition  of  benzyl  iodide  to  the  active  forms  of  this  com¬ 
pound  has  been  studied — a  change  in  which  the  nitrogen  atom  becomes 
asymmetric 

Since  there  are  two  asymmetric  carbon  atoms  in  (f£-2-phenyl-6-methyl- 
piperidine,  two  (^-compounds  are  known.  The  one,  which  forms  the 
more  sparingly  soluble  hydrochloride  (m.  p.  215 — 216°),  was  resolved 
into  its  optically  active  components  as  described  previously  (Abstr., 
1901,  i,  41). 
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1-2- Phenyl-Q -methyl  A -ethylpiperidine,  NEt<\Qgp^-^^2^>CH2,  ob¬ 
tained  by  the  ethylation  of  the  sec.-7-base  in  question  with  ethyl 
iodide  and  potassium  hydroxide,  has  b.  p.  258°/760  mm.  and  131°/ 
12  mm.  It  has  Df  0'9519and  [a]D  —  64‘5°.  When  the  mixture  with 
benzoyl  iodide  remains  at  the  ordinary  temperature  for  two  days, 
a  mixture  of  two  compounds  is  formed,  which  may  be  separated  by 
treatment  with  a  mixture  of  chloroform  and  ether. 

a-1  -  2  -  Phenyl- 1  - benzyl -6  -  methyl- 1  -ethylpiperidinium  iodid  e, 

C,H,-NEtI<™“e;ggj>CH2, 

has  m.  p.  184°,  and  in  methyl-alcoholic  solution  has  [a]b6  -  7'35° 
(c  =  6-8). 

/3-\-2-Phenyl-l-benzyl-Q-methyl- 1 -ethylpiperidinium  iodide  has  m.  p. 
205°,  and  is  formed  in  larger  amount  than  the  a-compound ;  in 
methyl  alcoholic  solution  has  [a]Jf  —  1 EOS0  (c  —  6*8). 

d-2-Phenyl-6-methyl-l-ethylpiperidine  has  b.  p.  257°,  D20  0‘9517, 
[a]n  +  64*1°.  The  mixture  of  piperidinium  iodides  obtained  from  it  by 
the  action  of  benzyl  iodide  was  separated  by  means  of  chloroform,  the 
more  sparingly  soluble  of  the  two  being  a-d-2-phenyl-\-benzyl-d-methyl- 
1  -ethylpiperidinium  iodide,  m.  p.  184°.  In  methyl-alcoholic  solution 
it  has  [a]},5 +7-35°  (c  =  6-8). 

/ 3-d-2-Phenyl-\-benzyl-§-methyl-\-ethylpiperidinium  iodide  has  m.  p. 
205°  and  [o]if  +  11’03°  (c  =  6'8)  in  methyl-alcoholic  solution. 

When  equal  amounts  of  the  d-  and  Z-a-compounds  are  mixed  in 
methyl-alcoholic  solution  and  the  product  crystallised  from  water, 
a  product  with  m.  p.  202°  was  obtained.  When  a  similar  experiment 
was  carried  out  with  the  d-  and  ^-/3-compounds,  the  product  had  the 
same  m.  p.  as  that  of  its  components,  namely,  205°.  A.  McK. 

Diphenyl-4-pyridylcarbinol.  Alexei  E.  Tschitschibabin 
(J.  Russ,  Rhys.  Chem.  Soc.,  1906,  38,  1105 — 1108). — Diphenyl- 4- 
pyridylcarbinol,  C5NH4*CPh2*OH,  prepared  by  the  action  of  4-benzoyl- 
pyridine  on  magnesium  phenyl  bromide  in  ethereal  solution,  crystal¬ 
lises  from  ethyl  or  amyl  acetate  as  a  granular  powder,  m.  p.  203°, 
and  is  sparingly  soluble  in  the  ordinary  solvents ;  it  acts  as  a  base 
and  dissolves  readily  in  dilute  mineral  acids.  The  platinickloride, 
(C18H15ON)2,H2PtCIG,  m.  p.  188 — 190°  (decomp.),  and  the  picrate, 
separating  from  benzene  with  benzene  of  crystallisation,  have  been 
prepared. 

Attempts  to  prepare  salts  of  diphenyl-4-pyridylcarbinol,  correspond¬ 
ing  with  the  basic  dyes,  were  unsuccessful.  The  carbinol  dissolves, 
however,  in  concentrated  sulphuric  acid,  giving  an  intense  red  colora¬ 
tion  which  slowly  changes  to  a  ditty  brown.  With  a  concentrated 
solution  of  zinc  chloride  containing  hydrochloric  acid,  the  carbinol 
also  gives  an  intensely  red  solution,  which  deposits  the  carbinol 
unchanged  on  addition  of  ammonia,  or  becomes  brown  if  kept. 

T.  H.  P. 

Action  of  Chloroform  on  2-Metbylindole  and  on  Certain 
Pyrroles.  Giuseppe  Planchek  and  U.  Ponti  (Atti  R.  Accad.  Lincei, 
1907,  [v],  16,  i,  130 — 135). — When  2-methylindole  is  acted  on  by 
sodium  ethoxide  and  chloroform  under  the  conditions  given  by  Mag- 
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nanini  (Abstr.,  1887,  1113),  it  yields:  (1)  the  chloromethylquinoline, 
described  by  Magnanini  (loc.  cit.),  and  (2)  2 - methylind ole-3 -aldehyde 

(2-methyl -3 -methylalindole),  NIK^q^^^C'CHO,  which  crystallises 

from  ethyl  acetate  in  rosettes  of  slender,  colourless  needles,  m.  p.  198°. 
These  crystals  gradually  change  into  approximately  cubical  crystals 
having  the  same  melting  point,  but  whether  the  two  forms  are 
dimorphically  or  tautomerically  related  is  undecided.  2-Methyl- 
indole-3-aldehyde  dissolves  in  water,  alcohol,  ether,  or  concentrated 
potassium  hydroxide  solution,  and  gives  a  faint  red  coloration  with  a 
pine  splinter  and  hydrochloric  acid,  whilst  when  it  is  boiled  with  dilute 
sulphuric  acid  the  latter  first  turns  yellow,  then  red,  and  ultimately 
deposits  orange-red,  acicular  crystals  (compare  Ellinger,  Abstr.,  1906, 
i,  696).  The  aldehyde  does  not  reduce  Fehling’s  solution,  but  gives 
a  semicarbazone,  CnH12ON4,  m.  p.  224°  (decomp.),  and  a  p- nitrophenyl - 
hydrazone,  m.  p.  273°,  or  250°  if  placed  in  a  bath  at  that  temperature  ; 
it  forms  a  picrate ,  m.  p.  181°  (decomp.).  Oxidation  of  the  aldehyde 
with  faintly  alkaline  permanganate  solution  at  about  60°  yields 
acetylanthranilic  acid  (o-acetylaminobenzoie  acid),  whilst  in  the  cold, 
traces  of  2-methylindole-3-carboxylic  acid  are  also  obtained. 

The  yield  of  2-methylindole-3-aldehyde  obtained  in  the  above  reaction 
may  be  increased  by  gradually  adding  an  aqueous  alcoholic  solution  of 
potassium  hydroxide  to  a  boiling  solution  of  2-methylindole  in  95% 
alcohol  containing  excess  of  chloroform.  T.  H.  P. 

Steric  Hindrance  of  Alkyl  Substituted  Cinchonic  Acids. 
Hans  Meyer  ( Monatsh .,  1907,  28,  33 — 46.  Compare  Abstr.,  1906, 
i,  107,  137,  358). — It  has  been  shown  previously  that  the  stability  of 
methyl  esters  or  ethers  may  differ  considerably  from  that  of  the  corre¬ 
sponding  ethyl  compounds.  It  is  now  found  that  the  differences  in 
stability  may  outweigh  the  effect  of  steric  hindrance,  the  hydrolysis 
of  certain  methyl  esters  in  which  steric  hindrance  must  be  assumed 
taking  place  more  easily  than  that  of  analogously  constituted  ethyl 
esters  not  sterically  hindered. 

The  work  of  Ornstein  ( Diss .,  Berlin ,  1904)  and  of  Mulert  (Abstr., 
1906,  i,  534)  is  criticised  and  attention  drawn  to  the  author’s  papers 
(loc,  cit.).  The  action  of  methyl  alcohol  on  methyl  2-cbloro-3-methyl- 
cinchonate  at  100°  leads  to  the  formation  of  the  2-hydroxy-  and  not  of 
the  2-methoxy-ester.  Butyrylisatin  crystallises  in  long,  yellow 
needles,  m.  p.  136°. 

The  following  esters  are  prepared  from  the  acids  by  the  thionyl 
chloride  method  :  methyl  2-phenylcinchonate,  C9NH5Ph*C02Me,  forms 
colourless  leaflets,  m.  p.  58°,  becomes  electrified  when  rubbed,  and  is 
converted  by  aqueous  ammonia  into  the  sparingly  soluble  amide, 
m.  p.  155°;  ethyl  2-hydroxy-3-methylcmchonate,  0H'C9NH4Me,C02Et, 
crystallises  in  long  needles,  m.  p.  167° ;  ethyl  2-hydroxy -3 -ethyl- 
cinchonate  crystallises  in  long  needles,  m.  p.  133 — 134°;  the  chloride 
of  this  acid,  m.  p.  100°,  can  be  recrystallised  from  boiling  alcohol 
almost  without  change. 

Hydrolysis  experiments  with  these  and  similar  substituted  ein- 
chonates  on  the  water-bath  gave  the  following  results  ;  the  figures  are 
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the  percentages  hydrolysed  by  iV-sodium  carbonate  and  by  5%  aqueous 
potassium  hydroxide  respectively  :  methyl  cinchonate,  12,  100 ;  methyl 

3- methylcinchonate,  0,  0;  methyl  2-hydroxycinchonate,  90,  100; 
ethyl  2-hydroxycinchonate,  60,  100;  methyl  2-hydroxy-3-methyl- 
cinchonate,  45,  100 ;  ethyl  2-hydroxy-3-methylcinchonate,  7,  100 ; 
methyl  2-hydroxy-3-ethylcinchonate,  18,  100 ;  ethyl  2-hydroxy-3- 
ethylcinchonate,  0,  100. 

Contrary  to  Fischer’s  rule  that  the  presence  of  a  group,  which  forms 
a  salt  with  the  hydrolysing  agent,  retards  the  hydrolysis  (Abstr., 
1899,  i,  262),  the  hydrolysis  of  the  cinchonates  is  favoured  by  the 
introduction  of  a  hydroxyl  in  position  2.  The  influence  of  ©-substitu¬ 
tion  also  is  noticeable ;  the  stability  of  methyl  2-phenylcinchonate  is 
remarkable  in  view  of  Findlay  and  Turner’s  observations  on  the 
acceleration  of  the  rate  of  hydrolysis  by  the  introduction  of  phenyl 
groups  (Trans.,  1905,  87,  747).  Stress  is  laid  on  the  obvious  increase 
in  the  stability  of  the  carboxyalkyl  consequent  on  the  substitution  of 
ethyl  for  methyl.  G.  Y. 

Wandering  of  Alkyl  Groups  in  the  Pyridine  Series. 
Hans  Meyer  (Monatsh.,  1907,  28,  47 — 62.  Compare  Abstr.,  1906,  i, 
604). — The  2-  and  4-0-ethers  and  the  4-carboxyalkyl  derivatives  of 
pyridine  and  quinoline  are  capable  of  undergoing  isomeric  change 
into  the  corresponding  W-alkyl  compounds.  In  the  present  work  the 
behaviour  of  derivatives  of  2-hydroxyquinoline-3-,  2-hydroxyquinoline- 

4- ,  and  2-hydroxypyridine-5-carboxylic  acids  has  been  studied  and 
the  following  general  conclusions  are  drawn  from  the  results. 

When  heated,  2-methoxy-  or  2-ethoxy-3  carboxylic  acids  of  the 
pyridine  series  lose  the  methyl  or  ethyl  group  and  form  anhydrides 
together  with  small  amounts  of  the  alkylated  pyridones.  2-Alkyl- 
oxy-4-carboxylic  acids  of  the  pyridine  series  are  converted  by  the 
action  of  beat  into  the  corresponding  hydroxy- esters,  together  with 
small  amounts  of  the  free  acids.  2-Alkyloxypyridine-5-carboxylic 
acids,  when  heated,  yield  the  free  hydroxy-acids,  together  with  small 
amounts  of  the  alkylated  pyridones.  In  no  case  does  the  isomeric 
change  of  the  0-  into  the  iY-ether,  typical  of  other  2-alkyloxy- 
pyridines,  take  place  if  a  carbonyl  or,  as  in  methyl  2-methoxy- 
nicotinate,  a  carboxyalkyl  group  is  present  in  the  molecule.  This  be¬ 
haviour  is  directly  contrary  to  that  of  the  ester-acids  (compare 
Kirpal,  Abstr.,  1902,  i,  564  ;  1903,  i,  117,  852). 

Methyl  2-methyl  cinchonate,  »  m*  P-  61 — 62°, 

prepared  by  the  action  of  diazomethane  on  the  acid,  decomposes 
partially  when  distilled.  The  amide  crystallises  in  colourless  needles, 
m.  p.  238°,  and  is  converted  by  the  action  of  bromine  and  dilute 
sodium  hydroxide  into  4-amino-2-methylquinoline. 

2-Hydroxyquinoline-3-carboxylic  acid  is  prepared  best  from  o-nitro- 
benzylidenemalonic  acid  (Stuart,  Trans.,  1888,  53,  143),  which  is 
formed  almost  quantitatively  by  heating  o-nitrobenzaldehyde  with 
malonic  and  glacial  acetic  acids  at  135°.  The  methyl  ester, 

OH  •  C9N  H5  •  C02Me, 

crystallises  in  long  needles,  m,  p.  186°,  Chlorination  of  the  acid  leads 
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to  the  formation  of  2-chloroquinoline-3-carboxylic  acid  '(Friedlander 
and  Gohring,  Abstr.,  1884,  1019)  and  a  substance  insoluble  in  aqueous 
alkalis.  2-Methoxyquinoline-S-carboxylic  acid ,  0Me*CgNH5*C02H, 
formed  by  heating  the  2-chloro-acid  with  sodium  methoxide  and  methyl 
alcohol  at  100°,  crystallises  in  colourless  needles,  m.  p.  182°,  and 
when  heated  above  its  melting  point  yields  the  anhydride  obtained  by 
Friedlander  and  Gohring  ( loc .  cit.)r from  2-ethoxyquinoline-3-carboxylic 
acid. 

It  is  shown  that  Konigs  and  Korner’s  methyl  derivative  of  hydroxy- 
cinchonic  acid  is  methyl  2-hydroxycinchonate  (Abstr.,  1884,  84  ; 
Claus,  Abstr.,  1892,  1488  ;  Roser,  Abstr.,  1893,  i,  177 ;  1895,  i,  155  ; 
Decker,  Abstr.,  1893,  i,  365).  When  treated  with  thionyl  chloride, 
Roser’s  l-methyl-2-quinolone-4-carboxylic  acid  yields  a  crystalline 
chloride  which  is  converted  by  methyl  alcohol  into  the  methyl  ester, 

0flH*<NMe- _ yellow  needles,  m.  p.  122°. 


2- Methoxy pyridine-5 -carboxylic  acid,  CH<^q  formed 

by  heating  the  2-chloro-acid  with  sodium  methoxide  and  methyl  alcohol 
at  110°,  crystallises  in  colourless  needles,  m.  p.  173°,  and  at  tem¬ 
peratures  above  260°  decomposes,  forming  2-hydroxypyridine-5-carb- 
oxylic  acid  and  traces  of  2-methoxypyridine.  The  methyl  ester, 
0Me-C5NH3-C02Me  (Abstr.,  1906,  i,  108),  m.  p.  42°,  b.  p.  256°, 
prepared  by  the  action  of  diazomethane  on  the  methoxy-acid,  remains 
unchanged  when  heated  at  330°.  G.  Y. 


Action  of  Thionyl  Chloride  on  Quinaldinic  (Quinoline-2- 
carboxylic)  Acid.  Hans  Meyer  and  Richard  Turnau  ( Monatsh ., 
1907,  28,  153 — 162.  Compare  Meyer,  Abstr.,  1905,  i,  155,  666  ; 
Besthorn  and  Ibele,  Abstr.,  1905,  i,  612  ;  1906,  i,  605). — Contrary  to 
the  repeated  statements  of  Besthorn  and  Ibele,  the  action  of  thionyl 
chloride,  whether  freshly  prepared  or  distilled  from  a  previous  reaction 
mixture,  on  quinoline-2-carboxylic  acid  leads  to  the  formation  of  only 
one  product,  quinoline-2-carboxylic  chloride,  m.  p.  175°  (decomp.). 
The  excess  of  thionyl  chloride  may  be  removed  by  treatment  with 
formic  acid  with  which  it  reacts  energetically,  whilst  the  quinoline-2- 
carboxylic  chloride  reacts  with  formic  acid  only  slowly.  The  carb¬ 
oxylic  chloride  forms  the  ester  in  an  80%,  and  the  amide  in  a  75%, 
yield,  whereas  if  it  were  an  anhydride  hydrochloride  as  suggested  by 
Besthorn  and  Ibele,  it  could  not  form  more  than  50%  of  the  ester  or 
amide. 

Pyridine-  and  quinoline-carboxylic  acids  are  isolated  from  their 
salts  most  readily  by  conversion  into  the  hydrochloride  or  nitrate,  and 
addition  of  .1  mol.  of  sodium  hydroxide.  G.  Y. 

Behaviour  of  Arylated  Naphthylamines  with  Formaldehyde 
and  with  Nitrous  Acid.  Hans  T.  Bucherer  and  Franz  Seyde 
(Ber.,  1907,  40,  859 — 865.  Compare  Abstr.,  1905,  i,  585). — I  he 
product,  obtained  by  treating  a  hot  alcoholic  solution  of  an  aryl- 
naphthylamine  with  formaldehyde  and  a  small  quantity  of  hydrochloric 
acid,  depends  on  the  nature  of  the  aryl  group.  If  this  is  a  para- 
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substituted  benzene  nucleus,  the  product  is  a  dihydronaphthacri  dine 
derivative,  whereas,  arylnaphthylamines  containing  a  nucleus  with  a 
free  para-position,  or  those  of  the  a-series,  yield  dinaphthylmethane 
derivatives.  Thus,  jo-anisyl-^-naphthylamine  yields  10-methoxy-l  :  2- 
dihydronaphthacridine,  C18H15ON,  m.  p.  260°,  and  p-tolyl-/3-naphthyl- 
amine  yields  Ullmann’s  10-methyl-l  :  2-dihydronaphthacridine  in  a 
pure  state,  m.  p.  212°  (compare  Abstr.,  1900,  i,  360),  which  does  not 
possess  basic  properties,  and  is  oxidised  readily  to  the  coi'responding 
acridine.  On  the  other  hand,  phenyl-/?-naphthylamine  yields  an 
amorphous  substance ,  CS3H2gN2,  m.  p.  80°,  which  has  basic  properties, 
couples  with  diazo  salts,  and  appears  to  be  diphenyldiaminodinaphthyl- 
methane.  p-Tolyl-a-naphthylamine  yields  a  substance,  C35H30N2,  of  a 
similar  character  to  the  preceeding  dinaphthylmethane  derivative. 

By  the  action  of  nitrous  acid* on  a  hot  alcoholic  solution  of  p-tolyl- 
/?-naphthylamine,  a  substance,  Cl7H13N,  m.  p.  223 — 224°,  is  obtained, 
which  separates  from  benzene  in  red  needles,  forms  a  white,  crystalline 
hydrochloride,  and  an  acetyl  derivative,  m.  p.  231 — 232°;  the  examina¬ 
tion  of  the  substance  is  in  progress.  C.  S. 

The  Oxime  of  1-Methylcinchotoxine  and  its  Transformation 
by  the  Beckmann  Reaction.  Wilhelm  Koenigs  ( Ber .,  1907,  40, 
648 — 652) — [with  Karl  Beknhart  and  Josef  Ibele.] — Rabe’s  formula 
for  cinchotoxine,  CflNH6‘CO‘CH2*CH2*C7H12N  (this  vol.,  i,  78;  com¬ 
pare  also  Abstr.,  1905,  i,  811),  where  C9NH6  is  the  quinoline  and 
C7H12N  the  3-vinylpiperidine  nucleus,  differs  from  Koenigs,  in 
that  it  has  the  carbonyl  adjacent  to  the  quinoline  group,  whereas  the 
author  supposed  it  to  be  between  the  two  methylene  groups.  In  order 
to  decide  this,  the  oxime  of  1-methylcinchotoxine,  m.  p.  70 — 110°,  was 
prepared,  and  on  hydrolysing  the  product  from  the  Beckmann  change 
a  6%  yield  of  cinchoninic  acid  and  a  43%  yield  of  4-aminoquinoline 
(Hoogewerff  and  van  Dorp,  Abstr.,  1892,  i,  725)  was  obtained  which 
supports  Rabe’s  formula  for  cinchotoxine.  W.  R. 

Azoxonium  Compounds.  IV.  Phenanthraquinone  Azoxine 
Derivatives.  Friedrich  Kehrmann  and  Abert  Winkelmann 
{Ber.,  1907,  40,  613—623.  Compare  Abstr.,  1901,  i,  484,  1905, 
i,  930,  949). — This  is  a  continuation  of  the  inquiry  into  the  action 
of  aminophenols  on  phenanthraquinone  including  the  aminocresols 
and  nitro-o-aminophenols ;  all  show  similar  changes,  the  colourless 
i/f-bases  giving  rise  to  intensely  coloured  azoxonium  salts  and  yellow 
i/r-salts. 

Phenanthraquinone  and  o-amino-m-cresol  in  boiling  benzene  condense 
to  form  the  if/-base,  crystallising  in  white  needles 
decomposing  at  200°  without  melting.  When 
N-OH  this  is  dissolved  in  a  mixture  of  2  parts 

alcohol  and  1  part  benzene  and  the  bulk  of  the 
yj  benzene  removed  by  boiling,  almost  colourless 
1  ’  aggregates  of  needles,  m.  p.  95°,  separate. 

Sulphuric  acid  dissolves  the  compound  with  a 
blue  coloration,  the  solution  on  carefully  adding 
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ice  deposits  yellow  crystals  ;  these  give  the  \J/- base  on  further  washing 
with  water.  The  yellow  sulphate  could  not  be  analysed,  bub  the 
corresponding  yellow  nitrate  was.  The  unstable  azoxonium  nitrate  is 
almost  black. 

C  H  *C— N 

\p - 3 -Methylphenanthraphenazoxine  i 1 6  4  •  ^>C6H3Me,  obtained 

by  the  reduction  of  the  (//-base  with  stannous  chloride,  forms  greenish- 
yellow  needles,  m.  p.  163 — 164°. 

Hydroxydihydro-3-methylphenanthraphenazoxine, 

is  formed  when  the  (//-base  dissolved  in  benzene  is  heated  with  phenyl- 
hydrazine.  It  is  oxidised  at  100°,  losing  two  hydrogen  atoms,  and  is 
a  white,  glistening,  felt-like  substance. 

The  i p-base  from  o-amino-p-cresol,  C21H1502N,  forms  white  leaflets, 
m.  p.  195°  (decomp.).  \\r-2-Methylphenanthraphenazoxine,  C21H15ON, 
forms  greenish-vellow  needles,  and  gives  a  green  fluorescence  in 
alcoholic  solution. 

The  i p-base  derived  from  5-nitro-3-amino-j0-cresol,  C21H1404N2,  forms 
slender,  greenish-grey  needles,  m.  p.  202 — 204°  (decomp.).  The  \ p-base 
from  4-nitro-2-aminophenol,  C20H12O4N2,  white  needles,  m.  p. 
224 — 225°,  gives  a  <ii%<in>-derivative,  C20H14O4hT2,  which  forms 
orange  needles.  The  acetylamino- derivative, 

^;:§^>c0Hs-NHAc, 

obtained  by  reduction  of  the  nitro-i//-base  and  acetylation,  is  a  yellowish- 
white  powder,  m.  p.  220°  (decomp.). 

The  (//-base  from  3-nitro-2-aminophenol,  C20H12O4N2,  m.  p.  220° 
(decomp.),  gives  the  corresponding  azoxine,  which  forms  bluish- violet 
needles  from  pyridine,  and  decomposes  at  220°  without  melting. 

3-Aminophenanthraphenazoxonium  chloride  is  dark  violet,  and  in 
aqueous  solution  is  partially  hydrolysed.  An  aqueous  solution 
colours  ether  yellow  when  shaken  with  it.  This  is  due  to  a  yellow 
\f/-base  which  is  obtained  as  a  brownish-yellow  mass  on  decomposing 
the  chloride  with  sodium  acetate  and  a  few  drops  of  sodium  hydroxide. 
3-Dimethylaminophenanthraphenazoxonium  salts  were  obtained  from 
Frie’s  zinc  chloride  double  salt  (D.R.-P.  130743).  The  nitrate  is 
sparingly  soluble  in  water  and  gives  on  long  keeping  the  yellow 
C  H  *C  — y 

\j/-base,  < 6  4  purified  in  the  same  way  as 

the  parent  substance,  it  forms  lemon- yellow  crystals,  m.  p.  180° 
(decomp.).  W.  R. 


Preparation  of  AA'-Dialkylmethylenediaryldiamines  and 
Homologues.  Emil  Frohlich  ( Ber .,  1907,  40,  762 — 765). — The 
author  describes  the  preparation  of  a  homologous  series  of  asym¬ 
metrical  diammonium  bases,  the  first  member  being  methylenedi-methyl- 
aniline,  CH2(NMePh)2,  obtained  from  methylaniline  and  formaldehyde 
as  a  yellow,  viscid  oil,  b.  p.  227°/33  mm. 
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Methylenedi-ethylaniline,  CH2(NEtPh)2,  obtained  from  ethylaniline 
and  formaldehyde,  separates  from  light  petroleum  in  prisms,  m.  p. 
76—77°. 

JEthylenedi-methylaniline,  C2H4(NMePh)2,  obtained  from  methyl- 
aniline  and  ethylene  dibromide,  is  first  obtained  as  a  yellow,  viscid  oil, 
b.  p.  245°/45  mm.,  which  soon  solidifies  and  may  be  crystallised  from 
light  petroleum  as  prisms,  m.  p.  47 — 48°.  Its  picrate  has  m.  p.  180° 
(decomp.). 

Uthylenedi-etkylaniline,  C2H4(NEtPh)2,  obtained  from  ethylaniline 
and  ethylene  dibromide,  has  b.  p.  245°/45  mm.,  and  separates  from 
light  petroleum  in  prism,  m.  p.  75°.  Its  picrate  has  m.  p.  189 — 190° 
(decomp.). 

Trimethylenedi-methylaniline,  CH2(CH2#NMePh)2,  obtained  from 
methylaniline  and  trimethylene  bromide,  has  b.  p.  270 — 272°/70  mm., 
and  separates  from  light  petroleum  in  prisms,  in.  p.  46 — 47°.  Its 
picrate  has  m.  p.  183 — 184°  (decomp.). 

Trimethylenedi-ethylaniline ,  CH2(CH2*NEtPh)2,  obtained  from 
ethylaniline  and  trimethylene  bromide,  is  a  yellow,  viscid  oil,  b.  p. 
245 — 247°/30  mm.  Its  picrate  has  m.  p.  177°  (decomp.). 

A.  McK. 


Preparation  of  4'-Nitroso-4-acetylaminodiphenylamine  and 
its  o-Sulphonic  Acid.  Leopold  Cassella  &  Co.  (D.B..-P.  176046). 
* — i'-Nitroso-i-acetylaminodiphenylamine,  NO"C6H4,NH,CfiH4-NHAc, 
prepared  by  adding  concentrated  aqueous  sodium  nitrite  to  an 
alcoholic  hydrochloric  acid  solution  of  4-acetylaminodiphenylamine 
is  precipitated  with  brine  as  a  brown  deposit  soluble  in  alkalis 
and  reprecipitated  by  acids,  and  dissolving  in  alcohol  to  a  reddish- 
brown  solution.  4/-Nitro8oA-acetylaminodiphenylamine-2-sulphonic  acid 
is  produced  similarly,  and  consists  of  a  brown,  crystalline  powder 
which  dissolves  only  sparingly  in  water  and  dilute  acids,  but  is  some¬ 
what  soluble  in  alcohol.  Its  alkali  salts  are  readily  soluble  and 
separate  from  their  concentrated  solutions  in  brown  crystals.  These 
nitroso-compounds  are  of  great  technical  importance  in  the  production 
of  safranines.  G.  T.  M. 


Action  of  Mono-  and  Di-chloroacetic  Acids  on  Primary 
Hydrazines.  Hindrance  of  Chemical  Reactions.  Max  Busch 
and  Eduard  Meussdorffer  (J.  pr .  Chem.,  1907,  [ii],  75,  121 — 141. 
Compare  Abstr.,  1904,  i,  97  ;  Fries,  Abstr.,  1906,  i,  644). — The  action 
of  chloroacetic  acid  on  arylhydrazines,  under  the  conditions  which 
with  phenylhydrazine  lead  to  the  formation  of  as-phenylhydrazino- 
acetic  acid,  was  investigated  with  the  object  of  determining  if  the 
product  is  always  an  as-hydrazinoacetic  acid,  NH2,NIt’CH2*C02H.  It 
has  been  found  that  o-tolyl-,  o-anisyl-,  o-chlorophenyl-,  and  a-naphthyl- 
hydrazines,  which  might  have  been  expected  to  yield  s-hydrazinoacetic 
acids,  NHR*NH*CH2,C02H,  do  not  react  with  chloroacetic  acid.  This 
failure  of  the  reaction  might  be  ascribed  to  steric  hindrance,  but  it  is 
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found  further  that  /3-naphthylhydrazine  does  not  enter  into  the 
reaction,  whilst  4-m-xylylhydrazine,  despite  the  presence  of  an 
o-methyl,  yields  a  mixture  of  the  two  isomeric  xylylhydrazinoacetic 
acids. 

All  o-  and  p-substituted  phenylhydrazines  which  have  been  studied 
react  with  dichloroacetic  acid,  forming  hydrazones  of  glyoxylic  acid, 
NHB'N.'CH'OOgH  ;  the  rate  of  this  reaction  is  retarded  and  the 
yields  diminished  by  the  presence  of  an  o-bromine,  still  more  by  that 
of  an  o-iodine,  atom.  The  influence  of  an  o-substituting  group  may 
extend  apparently  even  to  the  /3-nitrogen  atom  ;  the  formation  of 
arylazoformaldoximes,  NRiN*CHIN*OH,  by  the  action  of  nitrous  acid 
on  arylhydrazones  of  glyoxylic  acid  (Busch  and  Wolbring,  Abstr.,  1905, 
i,  493)  takes  place  equally  well  with  o-  and  y?-chlorophenyl-,  or  with 
o-anisyl-  and  jt>-nitrophenyl-hydrazones  of  glyoxylic  acid,  but  fails  with 
the  o-bromo-,  o-iodo-,  and  o-nitro-phenylhydrazones.  This  could  be 
explained  by  assuming  the  reaction  to  take  place  in  two  stages,  the 
intermediate  product  being  the  nitroso-derivative, 

no-nr-n:ch-co2h, 

the  formation  of  which  would  be  sterically  hindered  by  the  presence 
of  o-groups.  The  difference  in  the  behaviour  of  the  o-chloro-,  and  the 
o-bromo-,  and  o-iodo-compounds  must  be  the  result  of  the  differences 
in  the  atomic  volumes. 

Whilst  in  the  presence  of  potassium  carbonate,  chloroacetic  acid  and 
phenylhydrazine  yield  only  the  as-hydrazino-acid,  in  presence  of  an 
alkali  hydroxide  the  acid  acts  in  the  same  manner  as  the  ester,  a 
mixture  of  the  s-  and  as-hydrazinoacetic  acids  being  formed. 

In  one  experiment  with  o-tolylhydrazine,  a  very  small  amount  of  a 
tolylhydrazinoacetic  acid,  C9H1202N2,  forming  yellowish-  white  crystals, 
m.  p.  140°  (decomp.),  was  obtained.  o-Tolylhydrazine  does  not  react, 
or  reacts  to  only  a  small  extent  with  ethyl  chloroacetate. 

s-4-m -Xylylhydrazinoacetic  acid  crystallises  from  dilute  alcohol  in 
glistening  leaflets,  m.  p.  162 — 163°.  The  as -isomerule  crystallises  in 
glistening  leaflets,  m.  p.  178°,  evolves  nitrogen  with  Fehling’s  solution, 
and  forms  a  m -nitrobenzylidene  derivative,  crystallising  in  yellow 
needles,  m.  p.  151°. 

as-p -Tolylhydrazinoacetic  acid  crystallises  in  white  needles,  m.  p. 
158°.  The  benzyiidene  derivative  crystallises  in  yellow  needles,  m.  p. 
166°;  the  m-nitrobenzylidene  derivative,  yellow  needles,  m.  p.  191°. 
The  ethyl  ester  crystallises  from  ether  in  slender,  white  needles,  m.  p. 
123 — 125°,  and  forms  a  m -nitrobenzylidene  derivative,  yellow  needles, 
m.  p.  123—124°. 

a,s-m-Tolylhydrazinoacetic  acid  crystallises  in  white  leaflets,  m.  p. 
160°  (decomp.);  the  m-nitrobenzylidene  derivative  crystallises  from 
alcohol  in  yellow  prisms,  m.  p.  189°  (decomp.) ;  the  benzyiidene 
derivative  forms  greenish-yellow  needles,  m.  p.  158°  (decomp.). 

&s-Tp-Anisylhydrazinoacetic  acid  crystallises  in  white  leaflets,  in.  p. 
137°  (decomp.),  evolves  nitrogen  with  Fehling’s  solution,  and  forms 
a  m-nitrobenzylidene  derivative,  crystallising  in  yellow  needles,  m.  p. 
159°. 

em-ip-lironiophenylhydrazinoacetic  acid-  crystallises  in  white  needles, 
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m,  p.  138°  (decomp.);  the  m.-nitrobenzylidene  derivative  forms  yellow 
needles,  m.  p.  189°  (decomp.). 

The  action  of  2  mols.  of  jo-bromophenylhydrazine  on  1  mol.  of 
■potassium  chloroacetate  leads  to  the  formation  of  a  mixture  of  the  two 
hydrazinoacetic  acids,  s-p -Bromohydrazinoacetic  acid,  m.  p.  150°,  is 
insoluble  in  aqueous  oxalic  acid,  and  reduces  Fehling’s  solution  without 
evolution  of  nitrogen. 

Glyoxylic  acid-o-anisylhydrazone  crystallises  in  yellow,  microscopic 
plates,  m.  p.  about  115°,  decomposing  at  a  slightly  higher  temperature. 
o-Anisylazoformaldoxime,  m.  p.  153 — 154°  (decomp.). 

o-Cldorophenyl-m-nitrobenzylidenehydrazine  forms  yellow  needles, 
m.  p.  150°.  Glyoxylic  acid-o-chlorophenylhydrazone  crystallises  in 
lemon-yellow  needles,  m.  p.  145°  (decomp.). 

Glyoxylic  acid-p-chlorophenylhydrazone  forms  flat  spears,  m.  p.  142° 
(decomp.). 

o-B)’omophenylhydrazine,  prepared  from  o-bromoaniline,  is  obtained 
as  a  viscid  oil  solidifying  to  white  needles,  m.  p.  48°.  Glyoxylic  acid- 
o-bromophenylhydrazone  is  formed  in  two  stereoisomeric  modifications 
of  which  the  one,  m.  p.  160°,  is  identical  with  Busch  and  Wolbring’s 
product  from  diazo-o-bromophenyl  acetate  ( loc .  cit.) ;  the  second  stereo- 
isomeride,  which  is  soluble  in  benzene,  crystallises  in  orange-yellow 
needles,  m.  p.  154°.  Both  modifications  yield  at  most  only  traces  of 
the  corresponding  azoformaldoxime. 

o-Iodophenyl-m-nitrobenzylidenehydrazine  crystallises  in  yellow 
needles,  m.  p.  170°. 

ip~Nitrophenylazoformaldoxime,  formed  from  the  jo-nitrophenyl- 
hydrazone  of  ammonium  glyoxylate  (Busch  and  Wolbring,  loc.  cit.), 
crystallises  from  a  mixture  of  ether  and  light  petroleum  in  red  needles, 
m.  p.  118°  (decomp.).  G.  Y. 


Action  of  Bromoacetophenone  on  Thiocarbamides.  Reinhold 
von  Walther  ( J .  pr.  Chem.,  1907,  [ii],  75,  187 — 199.  Compare 
Traumann,  Abstr.,  1889,  414). — It  is  considered  that  in  the  formation 
of  iminothiazolines,  the  first  stage  of  the  reaction  consists  of  the 
addition  of  the  a-halogenoketone  to  the  sulphur  atom  of  the  thiocarb- 
amide,  the  loss  of  the  hydrogen  haloid  forming  the  second  stage. 

[With  H.  Greifenhagen.] — The  action  of  bromoacetophenone  on 
s-diarylthiocarbamides  in  alcoholic  solution  on  the  water-bath  leads  to 
the  formation  of  2-arylimino-4-phenyl-3-aryl-  2  :  3-thiazolines, 


nr:c< 


NR-CPh 

I 1  . 

S — CH  ’ 


which  are  strong,  monoacid  bases,  are  stable  towards  hydrochloric  acid, 
and,  when  heated  with  carbon  disulphide  in  a  sealed  tube  at  200°,  yield 
the  corresponding  feebly  basic  2-thio-4-phenyl-3  aryl-2  : 3-thiazolines, 


CS< 


NR-CPh 
1 1 

S — CH 


The  following  iminothiazolines  have  been  prepared  ; 


the  temperatures  are  melting  points. 

From  s-diphenyltbiocarbamide,  R  =  Ph:  long,  white  needles; 
hydrobromide,  C21ff16N2S,HBr,  prisms,  276°;  the  platinichloride, 
(C21H16N2S)2,H2PtCl6, 

b  b 


the 
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a  brown,  crystalline  precipitate  •  the  picrate,  C21H16N2S,C6H307N3, 
orange-yellow  prisms,  173°.  From  s-di-p-tolylthiocarbamide, 

R  =  C7H»: 

long,  white  needles,  188°;  the  hydrochloride,  prisms,  235°;  the  hydro- 
bromide  remains  unchanged  at  242°;  the  platinichloride,  a  brown, 
crystalline  precipitate.  From  s-di-o-tolylthioearbamide,  It  =  C6H4Me(o)  : 
colourless  leaflets,  120°;  the  platinichloride  and  the  picrate,  208°,  were 
analysed.  From  s-di-m-tolylthiocarbamide,  R  =  C6H4Me(m) :  slender 
needles,  103°;  the  platinichloHde  was  analysed. 

The  following  thiothiazolines  are  described  •,  the  temperatures  are 
melting  points. 

R  =  Ph:  white  needles,  148°;  R  =  C6H4Me(jo)  :  white  needles, 
146° ;  R  =  C6H4Me(o):  silvery  leaflets,  146°;  R  =  C6H4Me(?n) :  white 
needles,  195°. 

Of  the  isomeric  iminothiazolines  which  might  be  formed  by  the 
action  of  bromoacetophenone  on  s-phenyl-jo-tolylthiocarbamide,  only 


2--p-tolylimino-3  :  i- diphenyl -2  :  3 -thiazoline, 


c7h7-n:c< 


NPh-CPh 

i 1  , 

S - CH’ 


could  be  isolated.  It  crystallises  in  white  needles,  m.  p.  209°,  and, 
when  heated  with  carbon  disulphide,  yields  2-thio-3  :  4-diphenyl-2  :  3- 
thiazoline,  m.  p.  148°,  together  with  s-di-^-tolylthiocarbamide,  m.  p. 
176°.  G.  Y. 


Preparation  of  5 : 5-Dialkylbarbituric  Acids.  Emanuel 
Merck  (D.R.-P.  177694). — Diethylbarbituric  acids  were  formerly 

obtained  by  heating  diethylmalonyl  chloride  with  biuret  when  the 
group  CO-NH2  was  eliminated.  It  has  now  been  found  that  in  a  similar 
manner  the  dialkylmalonyl  chlorides  react  with  the  alkyl  allophan- 
ates  so  that  the  group  C02R  is  removed. 

On  heating  a  mixture  of  ethyl  allophanate  and  diethylmalonyl  chloride 
at  115 — 120°,  hydrogen  and  ethyl  chlorides  and  carbon  dioxide  are 
evolved  and  the  residue  contains  diethylbarbituric  acid.  G.  T.  M. 

Preparation  of  5  : 5-Dialkylbarbituric  Acids.  Otto  Wolfes 
(D.R.-P.  175592). — The  iminopyrimidines  having  the  general  formula 


XIC^^^.Ql-’yl^CRR',  where  X,  Y,  and  Z  may  be  imino-groups  or 

where  X  is  a  substituted  imino-group,  such  as  IN’CN  or  INMe,  are  all 
converted  byalkyl  nitrites  into  the  corresponding  dialkylbarbituricacids. 

2-Imino-4  :  6-dioxy-5  :  5-diethylpyrimidine  when  heated  in  absolute 
alcohol  with  amyl  nitrite  yields  diethylbarbituric  acid. 

The  following  compounds  also  give  rise  to  the  same  dialkylbarbituric 
acid  when  similarly  treated  :  4-imino-2  :  6-dioxy-5  :  5-diethylprimidine, 
2  :  4-di-imino-6-oxy-5  :  5-diethylpyrimidine  and  2-methylimino-4  :  6-di- 
oxy-5  : 5-diethylpyrimidine.  G.  T.  M. 

[Anhydro-Bases  from  4'-Nitro-2'-amino-4-hydroxydiphenyl- 
amine.]  D.  Maron  (D.R.-P.  175829). — The  methenyl  derivative  (I.) 

CH— X  CMe=N 


HO 


\ 


N- 


(I-) 


;_>No2 


HO<^  N-< 

(II.) 


>NO„ 


ORGANIC  CHEMISTRY. 


351 


of  4'-nitro-2/-amino-4-hydroxydipheny]amine  is  prepared  by  heating 
this  substituted  diamine  with  25%  formic  acid  and  crystallising  the 
product  from  alcohol,  m.  p.  267 — -268°. 

The  ethenyl  derivative  (II.)  is  obtained  in  a  similar  manner  by  the 
action  of  acetic  anhydride,  m.  p.  187 — 188°.  The  benzenyl  derivative 
produced  by  heating  the  nitroamino-compound  with  benzoyl  chloride 
in  xylene  is  crystallised  from  alcohol  and  melts  at  259 — 260°.  These 
compounds  when  heated  with  benzidine  and  sulphur  at  220  — 240°  yield 
sulphur  dyes  which  give  green  and  yellow  shades  on  unmordanted 
cotton.  G.  T.  M. 


Quinazolines.  XVII.  Synthesis  of  Quinazolinecarboxylic 
Acids  from  4-Amino?sophthalic  Acid  and  from  Aminotere- 
phthalic  Acid.  Marston  T.  Bogert,  John  David  Wiggin,  and 
J.  Edwin  Sinclair  (J.  Airier.  Chem.  Soc.,  1907,  29,  82 — 87.  Compare 
Abstr.,  1906,  i,  988,  and  earlier  abstracts). — The  only  quinazoline¬ 
carboxylic  acid  described  previously  is  the  carbamidobenzoylcarboxylic 
acid  (diketotetrahydroquinazoline-2-carboxylic  acid), 

C°>H-C-H.<cX 

obtained  by  Niementowski  (Abstr.,  1896,  i,  578).  In  the  present 
paper,  a  number  of  quinazolinecarboxylic  acids  are  described  which 
were  prepared  from  m-  and  ^-xylidines.  The  xylidines  were  acetyl- 
ated,  the  methyl  groups  oxidised  to  carboxyl  groups,  the  resulting 
acetylaminophthalic  acids  converted  into  acetylanthranilcarboxylic 
acids  by  the  action  of  acetic  anhydride,  and  from  these  the  quinazo¬ 
lines  were  obtained  by  the  action  of  primary  amines.  The  non- 
alkylated  quinazolines  were  prepared  by  the  action  of  formamide  on 
the  ammonium  aminophthalates.  The  quinazolinecarboxylic  acids  are 
colourless,  crystalline  substances  which  usually  melt  and  decompose 
above  300°,  are  sparingly  soluble  in  water,  insoluble  or  nearly  so  in 
ether,  benzene,  chloroform,  carbon  tetrachloride,  or  acetone,  and 
soluble  in  alcohol  or  aqueous  alkali  hydroxides  ;  they  form  salts  with 
the  heavy  metals.  The  following  substances  are  described. 

*  .  IT  Ac 

Acetylanthranil-5-carboxylic  acid,  C02H*C(.H3<^  •  ,  m.  p.  264°, 

v  U 

minute,  colourless  crystals.  i-Ketodihydroquinazoline-Q-carboxylic  acid 

N— CH 

hydroxyquinazotine-Q-carboxylic  acid),  C02H*C6H3<^  _  I  or 

vU  JN  Jti 


—  .  — q  jj 

C02H*CcH3<^^qjj^  .  ,  small,  pale-yellow  crystals.  A-Keto-1-methyl- 

dihydroquinazoline-Q-carboxylic  acid  {4c-hydroxy-2-methylquinazoline~ 
carboxylic  add),  CO2H-C0H3<*=£“6  or  C02H-C4H3<^“?Me, 


i-keto-2  :  3-dirnethyldihydroquinazoline-Q-carboxylic  acid,  and  4:-keto-3- 
phenyl-2-methyldihydroquinazoline-6-carboxylic  acid  form  minute, 
colourless  needles. 

2-Acetylaminoterephthalic  acid,  NHAc*C6H3(C02H)2,  crystallises  in 
colourless,  feathery  needles  and,  on  hydrolysis  with  sulphuric  acid, 
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yields  2-aminoterephthalic  acid  together  with  another  substance , 
m.  p.  59°,  which  forms  colourless,  pearly  scales,  and  on  successive 
treatment  with  acetic  anhydride  and  ammonia  is  converted  into  a 
compound,  m.  p.  92°,  which  crystallises  in  colourless,  silky  needles. 

NAc 

Acetylanthranil-i-carboxylic  acid,  C02H*C6H3<^  >  ,  m.  p.  above  300°, 

minute,  colourless  crystals.  4- Ketodihydroquinazoline-7 -carboxylic  acid 
(k-hydroxyquinazoline-7  -carboxylic  acid )  colourless,  microscopic  crys¬ 
tals.  i-Keto-2-7nethyldihydroquinazoline-7-carboxylic  acid  (i-hydroxy- 
2-methylquinazoline-l-carboxylic  acid),  resembles  the  isomeric  6-car- 
boxylic  acid.  A-Keto-2  : 3 -dime thyldihydroquinazoline-7 -carboxylic  acid, 
m.  p.  298°,  small,  colourless  prisms.  k-Keto-3-phenyl-2-methyldihydro- 
quinazoline-7 -carboxylic  acid  forms  small,  colourless  crystals  and  de¬ 
composes  above  300°  without  melting.  E.  G. 


Seven-Membered  Rings  from  /3-Diketones  and  Ortho¬ 
diamines.  Johannes  Thiele  and  Gerhard  Steimmiq  ( Ber .,  1907, 
40,  955 — 957). — Acetylacetone  readily  condenses  with  o-diamines  in 
acid  solution,  yielding  bases  free  from  oxygen  )  the  hydrochlorides  of 
these  form  dark  violet  crystals,  whereas  the  bases  themselves  are 
colourless.  Benzoylacetone  reacts  less  readily  than  acetylacetone. 
The  bases  appear  to  be  formed  by  the  elimination  of  2  molecules  of 
water  from  molecular  proportions  of  the  ketone  and  amine. 

Acetylacetone  and  o-phenylenediamine  dissolved  in  a  mixture 
of  alcohol  and  acetic  acid  yield  a  base,  CnII12N2,  which  can  be 
isolated  in  the  form  of  its  hydrochloride ,  CjjHjgN^HCl^HjO,  when 
diluted  with  water  and  mixed  with  concentrated  hydrochloric  acid. 
The  salt  crystallises  in  practically  black  needles,  loses  its  water  of 
crystallisation  when  kept  in  a  desiccator,  dissolves  fairly  readily  in 
water,  but  when  boiled  with  this  solvent  yields  acetone  and  methyl- 
benziminazole.  With  phenylhydrazine  it  yields  the  o-diamine  and 
phenyldimethylpyrazole.  The  salt  dissolves  in  fuming  hydrochloric  or 
concentrated  sulphuric  acid,  yielding  a  colourless  solution,  which  turns 
purple  on  the  addition  of  water.  When  hydrogen  chloride  is  led  into 
a  suspension  of  the  violet  salt  in  hydrochloric  acid,  a  colourless, 
crystalline  salt  ( +  2HC1  1)  is  formed,  but  this  immediately  turns 
violet  when  filtered.  The  base  crystallises  from  ether  in  colourless 
plates,  m.  p.  131 — 132°,  and  is  more  stable  than  the  salts. 

The  formula  C6H4<N=CMe>CH  or  C-Bi<N:CMe>CH*  is 
suggested,  and  the  compound  is  undoubtedly  a  pseudo-base. 

The  hydrochloride  of  the  product  from  benzoylacetone  and  o-phenyl¬ 
enediamine  has  the  composition  Cl6H14N2,HCl,3H20,  and  when  boiled 
with  water  yields  methylbenziminazole  and  acetophenone  together 
with  phenylbenziminazole  and  acetone.  The  base  melts  at  87 — 88°. 

J.  J.  S. 


Tautomerism  of  Benziminazoles.  Otto  Fischer  {J.  pr.  Chem., 
3907,  [ii],  75,  88 — 95.  Compare  Abstr.,  1906,  i,  895). — The 
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N-hydrogen  atom  in  2-methylbenziminazole  is  assumed  by  the  author 
vibrate  between  the  two  nitrogen  atoms ;  the  same  view  should 
also  apply  to  the  corresponding  naphthalene  compound,  but  a  second 
isomeric  2-methylnaphthiminazole,  always,  however,  with  a  mol.  of 
water  of  crystallisation,  has  been  described  by  Meldola,  Eyre,  and  Lane 
(Trans.,  1903,  1185),  the  isomerism  being  represented  thus: 


CH<^§^>CMe  and  CH<^4i  ^>CMe. 


The  anhydrous  isomeride  known  as  Prager’s  base  (Abstr.,  1885,  1239) 
is  shown  to  be  2-methyl-a'naphthiminazole  (Fischer,  Abstr.,  1901, 
i,  414),  and  the  isomeride  containing  the  mol.  of  water  of  crystal¬ 
lisation  is  really  2-methyl-a-naphthiminazole  oxide, 

ch^ch— c-n/c)  ; 


this  statement  is  supported  by  analysis  and  also  by  the  fact  that  on 
reduction,  such  as  distilling  a  mixture  of  it  with  iron  powder,  2-methyl- 
a-naphthiminazole  is  obtained. 

The  action  of  methyl  iodide  on  the  isomeric  1:2:5-  and  1  :  2  :  6-tri- 
methylbenziminazoles  has  again  been  studied  with  the  object  of  pre¬ 
paring  two  isomeric  1:2:3: 6-tetramethylbenziminazolium  iodides, 
but  only  one,  m.  p.  167 — 168°  (Fischer  and  Pi,igand,  Abstr.,  1902, 
i,  399),  was  obtained.  The  author  therefore  concludes  that  in  both 

cases  the  labile  iodide,  C6H3Me<^j^p>C<C^e,  is  first  formed, 


which  then  passes  into  the  stable  form,  m.  p.  167 — 168°. 

W.  H.  G. 


Mono-  and  Di-acetyldibydrophenazines.  Nadezdy  Stschkr- 
bina  (J.  Buss.  Phys.  Chem.  Soc.,  1906,  38,  613 — 615). — The  action 
of  acetic  anhydride  on  dihydrophenazine  in  the  cold  yields  the  same 
monoacetyldihydrophenazine  as  was  obtained  by  Tichwinsky  and 
Wolochowitsch  (Abstr.,  1905,  i,  383)  at  a  high  temperature  (compare 
Schaposchnikoff,  Abstr.,  1905,  i,  840).  The  asymmetrica  formula 
for  dihydrophenazine  is  hence  confirmed.  On  boiling  the  monoacetyl 
derivative  with  excess  of  acetic  anhydride,  it  is  converted  into  the 
diacetyl  compound,  m.  p.  180°;  it  is  concluded  that  the  monoacetvl 
derivative  undergoes  molecular  rearrangement  before  further  acetylation 
occurs  : 


HNAc  NAc  NAc 


T.  H.  P. 

Hydroazines.  Michael  M.  Tichwinsky  (J.  Buss.  Phys.  Chem. 
Soc.,  1906,38,615 — 620.  Compare  preceding  abstract). — Tbeauthor 
discusses  the  relation  between  the  hydroazines  and  azines  with 
especial  reference  to  the  work  of  Schaposchnikoff  (Abstr.,  1905,  i, 
840)  and  of  Hinsberg  (Abstr,  1902,  i,  238).  He  disagrees  with  the 
former  author’s  quinone  formula  for  the  azines.  T.  H.  P. 
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Indanthrene  and  Flavanthrene.  VII.  Products  of  Re¬ 
duction  of  Indanthrene.  Roland  Scholl  and  Ph.  Stegmuller 
( Ber 1907,  40,  924 — 933.  Compare  Abstr.,  1904,  i,  109,  110  ;  this 
vol.,  255,  256,  257). — Ar-Dihydroanthraquinoneanthraquinolazine 

(this  vol.,  i,  256)  is  very  easily  oxidised 
to  indanthrene ;  if  heated  with  28% 
sodium  hydroxide  for  ten  hours  at 
220 — 230°,  or  in  an  atmosphere  of  carbon 
dioxide  at  250°,  for  1  molecule  converted 
into  indanthrene  there  is  another  con¬ 
verted  into  a  compound  C28H1603N2. 
Its  constitution  was  established  thus  : 
it  is  converted  into  an  azine  by  oxidation 
and  is  therefore  a  JV'-dihydroazine,  it 
can  be  reduced  with  hyposulphite  showing  it  to  contain  an  unaltered 
anthraquinone  complex,  and  as  it  gives  a  sodium  salt  it  is  1:2:1':  2'- 
1&-dihydroanthraquinone-anthranolazine.  It  is  a  brownish-red  powder 
which  does  not  melt  at  360°,  its  hydrochloride  is  blue,  the  mono-acetate, 
C30Hi8O4N2,  is  reddish-brown.  1:2:1':  2 '-Anthraquinone-anthranol- 

azine,  C28H1403N2,  is  obtained  as  a  violet-brown  powder  by  the 
oxidation  of  the  corresponding  dihydroazine  with  air  or  sodium 
hypochlorite.  Reduction  of  the  dihydroazine  with  sodium 
hyposulphite  at  70°  yields  1  :  2  : 1' :  2'-'N-dihydroanthraquinolanthr- 
anolazine , 


This  may  also  be  obtained  directly  from  indanthrene  by  reduction 
with  hyposulphite  and  serves  as  the  most  convenient  source  for 
A-dibydroanthraquinone-anthraiiolazine ;  the  method  of  preparation 
and  separation  from  anthranoneazine  (Abstr.,  1904,  i,  111)  is  described 
in  detail.  The  triacetate  (1)  is  a  brown  powder,  m.  p.  240 — 243°. 


W.  R. 


Indanthrene  and  Flavanthrene.  VIII.  Products  of  Re¬ 
duction  of  Indanthrene.  Roland  Scholl  [with  Hans  Berblinger 
and  A.  Kunzel]  (Ber.,  1907,  40,  933 — 939.  Compare  preceding 
abstract). — Distillation  of  indanthrene  with  zinc  dust  yields  anthrazine, 
but  digestion  with  zinc  dust  and  sodium  hydroxide  gives  a  compound, 
C28H18N2,  containing  two  hydrogen  atoms  more  in  the  molecule  than 
anthrazine.  It  crystallises  in  red  aggregates  having  a  metallic 
lustre  and  is  converted  into  the  yellow  anthrazine  on  heating  at  360°. 
It  is,  therefore,  N-dihydro-1  :  2  : 1'  :  2'-anthrazine, 

The  author  discusses  the  relationship  of  colour  and  constitution  of 
the  darker  coloured  dihydroazines  and  azines,  and  supports  his  con¬ 
clusion  that  when  chromogens  containing  more  than  one  chromophore 
are  reduced  or  altered  in  such  a  way  that  one  chromophore  remains 
whilst  the  other  is  converted  into  an  auxochrome,  a  deepening  in 
colour  results.  It  is  proposed  to  call  such  compounds  chromohydro- 
compounds  in  distinction  to  the  fowcoAydro-compounds. 
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Anthrazine  sulphate,  C28HiaN2,H2S04,  crystallises  in  brownish-red, 
microscopic  needles ;  th epicrate,  C?8H16N2(C6H307N3)2,  in  slender,  red 
needles. 

Octabromoanthrazine,  C2gH8N2Br8,  obtained  by  heating  the  azine 
with  bromine  at  100°  for  six  hours,  is  yellow.  Boiling  nitric  acid  prob¬ 
ably  gives  a  pentanitro-tetrahydroxyanthrazine.  W.  R. 


Preparation  of  Green  Triphenylmethane  Derivatives. 
Farbwerke  vorm.  Meister,  Lucius,  and  BrOning  (D.R.-P.  175825  and 
175826). — The  substituted  triphenylmethanedisulphonic  acids  (where 
RR'  and  R"  are  alkyl  groups), 

NIL  X  NnRR' 

-\  /  \  / 

VCHv 


so3h 


>NR"-CH2-0aH-S03H 


when  diazotised  and  combined  with  salicylic  acid  give  azo¬ 
derivatives  which,  on  subsequent  oxidation  with  lead  peroxide  furnish 
green  colouring  matters. 

When  the  nitro-compounds  having  the  general  formula 
N02_  ^>NR"*CH2Ph 

\  V 0H\ 

\nrr' 

SOgH  _ 

are  further  sulphonated  they  yield  disulpbonic  derivatives  of  the  fol- 

N02_  ^  \NR"-CH2*06H4-S03Na 

lowing  type  \ 

/  X  >NHRR' 

\  \ — /  | 

S03 - J 

G.  T.  M. 


Synthesis  of  Tertiary  Amidines  [isoDiphenylcarbamido- 
acetanilide].  M.  Emmanuel  Pozzi-Escot  ( Compt .  rend.,  1907,  144, 
487 — 488). — By  the  action  of  amines,  such  as  aniline,  on  a  mono- 
substituted  thiohydantoic  acid,  polysubstituted  derivatives  can  be 
obtained.  The  iminic  hydrogen  is  first  replaced  with  loss  of  ammonia 
and  then  the  acid  is  converted  into  the  acid  amide,  the  water  liberated 
then  reacting  on  the  product  with  evolution  of  hydrogen  sulphide  and 
replacement  of  the  sulphur  atom  by  oxygen.  It  is  possible  to  isolate 
the  intermediate  products. 

By  the  action  of  aniline  on  phenyl- ^-thiohydantoic  acid, 
NHPh-C(:NH)-S*CH2-C02H, 

modiphenylcarbamidoacetanilide,  NHPh*C(INPh),0*OH2*CO*NIIPh,  is 
formed  in  small,  white  crystals,  m.  p.  289°.  E.  H. 

Condensation  of  Gallocyanin  Dyes  with  Amino-compounds. 

Eugene  Grandmougin  and  Ernst  Bodmer  ( J .  pr.  Chem.,  1907,  [ii],  75, 
199 — 200.  Compare  Abstr.,  1906,  i,  596  ;  Nietzki  and  Bossi,  Abstr., 
1893,  i,  44). — The  condensation  product  of  prune  and  m-aminobenzoic 


356 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


acid,  formed  in  presence  of  sodium  acetate  in  glacial  acetic  solution, 
separates  in  glistening,  green  crystals,  is  soluble  in  aqueous  alkalis, 
and  forms  a  greenish-blue  chromium  lake.  It  is  considered  to  have 

.  .  NMe2-C=CH*C-0-C:C(OH) - CO 

the  constitution  CH:CH-C-N:C*C(C02Me):C-NH*C6H4-C02H 

The  condensation  product  of  prune  and  w-nitroaniline,  ^22^X8®7-^4» 
forms  large,  golden  crystals,  and  is  insoluble  in  aqueous  alkalis.  Con¬ 
densation  products  have  been  formed  also  from  prune  with  p-amino- 
benzoic  acid,  anthranilic  acid,  and  jo-nitroaniline,  and  from  coreine  with 
aniline,  m-nitroaniline,  and  m-aminobenzoic  acid.  G.  Y. 


Preparation  of  Cyano-derivatives  of  Pyrimidine.  Emanuel 
Merck  (D.R.-P.  175795). — It  is  now  found  that  the  condensation  of 
dicyanodiamide  and  the  dialkylmalonic  esters  in  presence  of  alkaline 
condensing  agents  takes  place  readily  at  120°  under  pressure.  Thus 
2-cyanoimino-4  :  6-dioxy-5  :  5-diethylpyrimidine  is  obtained  in  good  yield 
by  heating  at  this  temperature  dicyanodiamide  and  ethyl  diethyl- 
malonate  with  alcoholic  sodium  ethoxide.  G.  T.  M. 


Condensations  of  Nitroso-compounds  of  the  Pyrazole  Series. 
Franz  Sachs  and  Paul  Alsleben  ( Ber .,  1907,40,  664 — 678). — It  had 
previously  been  shown  by  Sachs  and  his  pupils  (Abstr.,  1899,  i,  883  ; 
1900,  i,  362  ;  1901,  i,  229)  that  nitrosodimethylaniline,  nitrosophenol, 
nitrosobenzene,  and  other  nitroso-benzenoid  derivatives  react  with 
methylene  derivatives.  A  series  of  analogous  condensations  with 
tertiary  nitroso-compounds  of  the  pyrazole  series  is  now  described. 

NZmCMe 

4-Nitroso-3  :  5-dimethylpyrazole,  ]^o’  °btained  by  con¬ 

densing  hydrazine  with  isonitrosoacetylacetone  according  to  WolfE 
(Abstr.,  1903,  i,  203),  was  condensed  with  p- nitrobenzyl  cyanide  in  the 
presence  of  ammonia  or  of  piperidine  ;  the  resulting  i-p-nitro-a-cyano - 
benzylideneamino-3  :  5-dimethylpyrazole, 

N=CMe 

. '  C  M  e  t  C  •  N :  O  ( C  N  U  .•  N  o  2  ’ 

separates  from  alcohol  in  yellow  needles  containing  1H20  ;  the 
anhydrous  compound  has  m.  p.  229°.  When  dehydrated,  the  colour 
changes  to  an  orange-red.  Its  solution  in  concentrated  sulphuric  acid 
is  colourless. 

\.-op-Dinitrobenzylideneamino-Z  :  5-dimethylpyrazole, 

N  -TMe 

^CMe:C-N:CH-C6H3(N02)2’ 

obtained  by  the  condensation  of  4-nitroso-3  :  5-dimethylpyrazole  with 
2  : 4-dinitrotoluene,  separates  from  methyl  alcohol  in  yellowish-brown 
needles,  which  are  transformed  at  195°  into  a  red  modification, 
m.  p.  212°.  Its  solution  in  concentrated  sulphuric  acid  is  yellowish- 
brown. 

4-m- Nitro-a-cyanobenzylideneamino-1- phenyl-^  :  5  dimethylpyr azole, 
_TT1,  A=:CMe 

NPh<CMe:C-N:C(CN)-06H1-N02’  obtained  b7  the  condensation  of 
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nifcrobenzyl  cyanide  with  4-nitroso-l -phenyl-3  :  5-dimethylpyrazole 
(Wolff,  loc.  cit.),  separates  from  alcohol  in  glistening  pyramids,  m.  p. 
160°.  It  forms  a  very  yellow  solution  with  concentrated  sulphuric 
acid. 

4-Nitroso-l-ip-bromophenyl-3  : 5-dimethylpyrazole, 

TSJ  ~ — HMo 

CflH4Br'N<cMe  -C-NO’ 

obtained  from  jo-bromophenylhydrazine  and  fsonitrosoacetylacetone, 
separates  from  dilute  alcohol  in  green  needles,  m.  p.  122°  ;  its  solution 
in  concentrated  sulphuric  acid  is  ruby-red. 

4  -  p  -  Nitro  -  a  -  cyanobenzylideneamino-\- p- bromophenyl  -3:5  -dimethyl- 
y  ~ — QMe 

pymzole,  obtained  by  con- 

densing  the  preceding  compound  with  jo-nitrobenzyl  cyanide,  separates 
from  a  mixture  of  chloroform  and  methyl  alcohol  in  fan-shaped 
needles,  m.  p.  218,5°.  Its  solution  in  concentrated  sulphuric  acid  is 
yellow. 

y - QMe 

4- Nitroso-l-p-tolyl-3  :  5-dimethylpyrazole,  C7H7*N<^^_  .q  ob¬ 
tained  from  tolylhydrazine  and  isonitrosoacetylacetone,  separates 
from  acetic  acid  in  glistening,  emerald-green  needles,  m.  p.  109’5°.  Its 
solution  in  concentrated  sulphuric  acid  is  cherry-red. 

A-oo'p- Trinitrobenzylideneaviino-l-tolyl-3  :  5-dimethylpyrazole, 

C  H 

7  7  ^CMe:C-N:CH-C6H2(N02)3, 

obtained  from  the  preceding  compound  and  2:4: 6-trinitrotoluene, 
separates  from  toluene  in  silky,  orange-coloured  needles,  m.  p.  235°, 
its  solution  in  sulphuric  acid  is  yellow.  It  is  very  stable  towards 
dilute  acid. 

N — CMc 

4- Niiroso- 1  -carbamyl-3 :  5-dimethylpyrazole ,  NH2*CO*N<^^.  ^  ’ 

obtained  by  the  action  of  a  mixture  of  semicarbazide  hydrochloride 
and  sodium  acetate  on  fsonitrosoacetylacetone,  crystallises  from  benzene 
in  glistening,  green  needles,  m.  p.  130°  (decomp.).  When  boiled  with 
much  water  it  forms  a  blue  solution.  Its  solution  in  concentrated 
sulphuric  acid  is  yellowish-brown  ;  with  alkalis  it  forms  red  salts. 
When  condensed  with  jo-nitrobenzyl  cyanide,  it  forms  4 -p-nitro- 
a-cyanobenzylideneamino-l-carbamyl-S  :  5-dimethylpyrazole, 

>3 - QMe 

NH2‘CO,N<cMe:6-N:C(CN)-C6H4-N02, 

which  crystallises  from  acetic  acid  in  glistening,  orange-coloured 
needles,  m.  p.  227°.  Its  solution  in  concentrated  sulphuric  acid  is 
slightly  yellow. 

3-iso  Nitrosoacetylacetonesemicarbazone, 

NH2-CO-NH*N:CMe-CAc:N*OH, 

obtained  together  with  4-nitroso-l-carbamyl-3  :  5-dimethylpyrazole  by 
the  action  of  semicarbazide  on  fsonitrosoacetylacetone,  crystallises  from 
glacial  acetic  acid  in  yellow  needles,  ra.  p.  192*5°.  Its  solution  in  con- 
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centrated  sulphuric  acid  is  faintly  yellow,  and  it  forms  yellow  salts 
with  alkalis. 

y —  CMe 

i-Nitroso-o-phenyl-3-methylpyrazole,  obtained  by 

the  action  of  hydrazine  on  isonitrosobenzoylacetone,  crystallises  from 
dilute  alcohol  in  dark  green,  serrated  needles,  m.  p.  153°  (decomp.).  It 
forms  red  salts  with  alkalis.  Its  solution  in  concentrated  sulphuric 
acid  is  dark  red.  When  condensed  with  jo-nitrobenzyl  cyanide,  it 
forms  £-m-nilro-a-cyctnobenzylideneamino-5-phenyl-3-methylpyrazole} 

N  =  CMe 

JNH<-CPh:C-N:C(CN)*C6H4*N02  ’ 

which  crystallises  from  glacial  acetic  acid  in  bright  red,  rhombic 
plates,  m.  p.  136°.  Its  alkali  salts  are  purple.  It  forms  a  red 
solution  with  concentrated  sulphuric  acid. 

4:-o'p-Dinitrobenzylideneamino-5-phenyl-3-melhylp>yrazole, 

y=CMe 

WH<^CPh:C-N:CH-C6H3(N02)2’ 

prepared  by  the  condensation  of  4-nitroso-5-phenyl-3-methylpyrazole 
with  op-dinitrotoluene,  crystallises  from  glacial  acetic  acid  in  yellowish- 
red  pyramids,  m.  p.  240°.  Its  solution  in  concentrated  sulphuric  acid 
is  yellowish-brown.  Its  alkali  salts  are  dark  red. 

N— CMe 

i-Nitroso-\  :  5-diphenyl-Z-methylpyrazole ,  NPh<^  ,  obtained 

from  phenylhydrazine  and  isonitrosobenzoylacetone,  separates  from 
dilute  acetic  acid  in  bright  green,  rhombic  plates,  m.  p.  13 7  5°.  Its 
solution  in  concentrated  sulphuric  acid  is  dark  red.  When  condensed 
with  p-nitrobenzyl  cyanide,  it  forms  i-p~nitro a-cyanobenzylidene- 
amino- 1  : 5-diphenyl-3-methylpyrazole, 

NPh<N“(?M'e  ’ 

N3Ph:c-sr:c(CN)-c6H4-N02 

which  separates  from  alcohol  in  brick-red  needles  or  in  hexagonal  prisms, 
m.  p.  156°.  Its  solution  in  concentrated  sulphuric  acid  is  bright  yellow. 

The  azoxy-derivative  of  k-nitroso-\  :  b-diphenyl-3-methylpyrazole, 
C32H26ON6,  obtained  by  the  addition  of  a  few  drops  of  sodium 
hydroxide  to  a  boiling  alcoholic  solution  of  the  nitrosopyrazole, 
separates  from  a  mixture  of  chloroform  and  alcohol  in  glistening, 
serrated,  bright  brown  leaflets,  m.  p.  211°. 

4:-Nitroso-5-phenyl-l-])-bromophenyl-3-niethylpyrazole, 

C  H  Br*N<^^  CMe 
C6H4  ^CPhlC-NO’ 

crystallises  from  alcohol  in  glistening,  bright  green,  tetragonal  plates, 
m.  p.  130°.  Its  solution  in  concentrated  sulphuric  acid  is  dark  brown. 
When  condensed  with  p-nitrobenzyl  cyanide,  it  forms  4-p-4 -nitro- 
a-cyanobenzylideneamino-5-phenyl- 1  -p -bromophenyl-3-methylpyrazole, 

.N—  CMe 

c°  4Br’  <'CPh:C-N:C(CN)-C6H4-N02’ 

which  separates  from  glacial  acetic  acid  in  cinnabar-red,  rhombic 
crystals,  in.  p.  194°.  It  forms  a  yellow  solution  with  concentrated 
sulphuric  acid. 
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k-Nitroso-5 -phenyl- 1  -p-nitrophenyl-3-methylpyrazole, 

.Trt  _  T_  „T  .N  —  CMe 

N02-C6H4*N<Cph:(!..No’ 

obtained  by  the  condensation  of  jp-nitrophenylhydrazine  with  isonitroso- 
benzoylacetone,  separates  from  glaciai  acetic  acid  in  olive-green, 
rhombic  crystals,  m.  p.  135°.  Its  solution  in  concentrated  sulphuric 
acid  has  a  claret  tint.  In  addition  to  the  pyrazole,  the  condensation 
in  question  leads  to  the  formation  of  3-\&onitrosobenzoylacetone-p-nitro- 
phenylhydrazone,  N02,C(5H4*NH*N!CMe,CBzlN*0H,  which  separ¬ 
ates  from  methyl  alcohol  in  hexagonal,  glistening,  dark  yellow 
pyramids,  m.  p.  211°  (decomp.).  Its  solution  in  concentrated  sulphuric 
acid  is  red. 

i-lfitroso-l-carbamyl-5 -phenyl -3-methylpyr  azole, 

nh./Co-n<^=V^0, 

obtained  by  the  action  of  semicarbazide  on  fsonitrosobenzoylacetone, 
separates  from  acetic  acid  in  green  needles,  m.  p.  128°  (decomp.). 
Its  solution  in  concentrated  sulphuric  acid  is  ruby-red. 

4:-])-Nitro-cL-cyanobenzylideneamino-l-carbamyl-5  -phenyl-3  -  methylpyr- 
N  —  CMe 

azole,  NH>-CO-N<oph.^N;c(c?jf).Ci>H<.NOi),  obtained  in  the  usual 

manner,  separates  from  alcohol  in  cinnabar-red  needles,  m.  p.  235°. 
Its  solution  in  concentrated  sulphuric  acid  is  wine-red. 

4 -p- Nitro-a-cyanobenzylideneamino -1  - phenyl -2  :  3 -dimethyl- 5 -pyr- 

CMe*NMe 

azolone,  N02,C6H4,C(CN).‘N*C<^^^ _ ]STPh’  °^ta^ne<^  by  the  conden¬ 

sation  of  ,nitrosoantipyrine  with  jp-nitrobenzyl  cyanide,  separates  from 
alcohol  in  glistening,  yellowish-red  leaflets,  m.  p.  270°.  Its  solution 
in  concentrated  sulphuric  acid  is  colourless.  A.  McK. 


Conversion  of  Hydrazine  Derivatives  into  Heterocyclic 
Compounds.  XXIII.  Constitution  of  s-Dihydrotetrazines. 
Robert  Stolle  (J.  pr.  Ghem.,  1907,  [ii],  75,  94 — 98.  Compare  Abstr., 
1906,  i,  709). — Polemical.  The  author  contends  that  the  arguments 
employed  by  Billow  (Abstr.,  1906,  i,  905)  in  support  of  his  pro¬ 
position  that  s-dihydrotetrazine  is  really  l-amino-3  :  4-triazole  are  not 
conclusive  and  that  the  constitution  of  this  compound  is  still  unsettled. 

W.  H.  G. 


So-called  Trisbisdiazomethanetetracarboxylic  Acid  and  tbe 
Related  Bisdiazomethane.  Theodor  Curtius,  August  Darapsky, 
and  Ernst  Muller  ( Ber .,  1907,  40,  815 — 837.  Compare  Abstr., 
1906,  i,  939;  this  vol.,  i,  21  ;  Curtius  and  Lang,  Abstr.,  1889,  369; 
Curtius  and  Thompson,  Abstr.,  1906,  i,  404,  940 ;  Hantzsch  and 
Silberrad,  Abstr.,  1900,  i,  261  ;  Silberrad,  Trans.,  1900,  77,  1185). — 
The  authors  have  repeated  Hantzsch  and  Silberrad’s  investigation  of 
Curtius  and  Lang’s  tridiazoacetic  acid  (bisdiazoacetic  acid)  and  its 
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decomposition  products.  The  conversion  of  trisbisdiazomethane 
tetracarboxylic  acid  into  bisdiazomethace  has  been  studied  quanti¬ 
tatively  and  the  results  obtained  found  to  agree  with  the  empirical 
formula,  C2H3N4‘C02H,|H20,  for  the  supposed  tetracarboxylic  acid, 
which  is  shown  now  to  be  identical  with  (7-aminotriazolecarboxylic 
acid  (Thiele  and  Manchot,  Abstr.,  1899,  i,  167);  bisdiazomethane 
formulated  by  Hantzsch  and  Silberrad  as  3  :  6-dihydro-l  :  2  :  4  : 5- 
tetrazine  being  identical  with  (7-aminotriazole. 

The  substance  termed  trimethinetriazoimide  by  Curtius  and  Lang, 

or  A-dihydrotetrazine,  CHS.-^  by  Hantzsch  and  Silberrad, 


is  considered  by  Biilow  (Abstr.,  1906,  i,  905;  this  vol.,  i,  99)  to  be 

CH!N 

A-aminotriazole,  NH0*N<''  ’  JT  ;  from  this  it  follows  that  the  action 

2  ^CH.N 


of  potassium  hydroxide  on  bisdiazoacetic  acid  leads  to  the  simultaneous 
formation  of  (7-aminotriazolecarboxylic  acid  and  A-aminotriazole- 

,c(co2h):n 


dicarboxylic  acid,  NH^ 


•N<(  ;  2  .1,  previously  considered  to 


be 


1  :  4-dihvdrotetrazine-3  :  6  dicarboxylic  acid, 

C02H-C<"“g>C-002H. 


It  is  found  now  that  Hantzsch  and  Silberrad’s  supposed  dicarboxylic 
acid,  m.  p.  287°,  is  the  potassium  hydrogen  dicarboxylate ;  when  boiled 
with  water,  it  decomposes  forming  A-aminotriazole.  N -Aminotriazole- 
dicarboxylic  acid ,  m.  p.  77°,  is  formed  by  the  action  of  an  excess  of 
very  dilute  sulphuric  acid  on  the  potassium  salt. 

Contrary  to  Hantzsch  and  Silberrad’s  statement,  (7-aminotri- 
azole  (bisdiazomethane)  is  not  converted  into  A-aminotriazole  hydro¬ 
chloride  (dihydrotetrazine  hydrochloride)  by  the  action  of  boiling 
dilute  hydrochloric  acid.  It  is  found  that  C -aminotriazole  hydrochloride 
and  A-aminotriazole  hydrochloride  melt  at  exactly  the  same  tempera¬ 
ture,  153°.  The  bases  are  distinguished  by  their  behaviour  with 
nitrous  acid,  (7- aminotriazole  being  diazotised,  whilst  A-aminotriazole 
is  converted  into  triazole. 


Dihydrotetrazine, 


^>CH,  formed  by  reduction  of 


tetrazine  with  hydrogen  sulphide  (this  vol.,  i,  262),  crystallises  in 
yellow  prisms,  m.  p.  125 — 126°,  and  is  readily  oxidised  by  air,  more 
completely  by  nitrous  acid,  forming  tetrazine  ;  the  dihydrotetrazine  is 
hydrolysed  rapidly  by  sulphuric  acid,  forming  hydrazine  sulphate  and 
formic  acid,  which  is  analogous  to  the  formation  of  hydrazine  and 
oxalic  acid  by  the  hydrolysis  of  bisdiazoacetic  acid.  As  A-amino- 
triazoledicarboxylic  acid  is  converted  by  the  action  of  hot  acids  into 
A-aminotriazole,  which  is  stable  towards  dilute  acids,  it  cannot  be 
formed  as  an  intermediate  product  in  the  hydrolysis  of  bisdiazoacetic 
acid  as  supposed  by  Biilow  ( loc .  cit.).  When  fused,  dihydrotetrazine 
undergoes  isomeric  change  into  A-aminotriazole,  which  explains 
the  formation  of  this  substance  by  the  action  of  heat  on  bisdiazo¬ 
acetic  acid. 

Of  the  four  possible  dihydro tetrazines,  that  described  above  is  the 
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only  one  which  has  been  prepared.  Of  derivatives  of  dihydrotetraziDes, 
i^-diazoacetamide  is  held  to  have  the  constitution, 

nh2-oo-c<^'™>oh-co-nh2, 

whilst  the  formation  of  bisdiazoacetic  acid  from  ethyl  isodiazo- 
acetate  points  to  its  having  the  structure, 

co2h-c<^^>o-co2h  ; 

it  is  possible  that  this  is  tautomeric  with  the  structure, 

co2h-c<£~*>c-co2h. 

The  condensation  product  of  salicylaldehyde  and  bisdiazomethane, 
considered  by  Ruhemann  (Trans.,  1906,  89,  1268)  to  be  a  derivative 
of  (7-dihydrotetrazine,  must  be  derived  from  C-aminotriazole.  Benzyl - 

idene-C-aminotriazole ,  CHPhlN'CK!^ _ ^>CH, prepared  by theaction 

of  benzaldehyde  and  pyridine  on  (7-aminotriazole  in  absolute  alcoholic 
solutions,  forms  a  sparingly  soluble,  white,  crystalline  precipitate, 
m.  p.  210°.  G.  Y. 

Preparation  of  4  :  6-Di-imino-5  :  5-dialky  1-2-cyanoimino- 
pyrimidines.  Farbenfabrtken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
175588  'and  175589). — By  the  interaction  of  dialkylmalononitriles 
and  dicyanodiamide  in  the  presence  of  alkaline  condensing  agents, 
pyrimidine  derivatives  are  produced  which  probably  have  the  general 

formula  CN-NIC^g^g^CR.,,  where  R  is  an  alkyl  group. 

These  substances  have  the  valuable  property  of  being  easily  converted 
by  hydrolytic  agents  into  the  technically  important  dialkylbarbituric 
acids.  The  condensation  product  from  dicyanodiamide  and  diethyl- 
malononitrile  crystallises  from  boiling  water  in  needles,  m.  p. 
270°. 

These  condensations  may  be  effected  by  prolonged  warming  on  the 
water-bath,  but  the  action  is  accelerated  and  the  yield  increased  by 
heating  at  higher  temperatures  under  pressure. 

The  foregoing  condensation  is  thus  carried  out  in  alcoholic  potash 
at  120°.  G.  T.  M. 

Reaction  between  Hydrogen  Peroxide  and  Diphenylamine 
in  Sulplmric  Acid  Solution.  A.  Uschakoff  (J.  Buss.  Phys. 
Chem.  Soc .,  1906,  38,  959 — 962.  Compare  Abstr.,  1906,  i,  159). — • 
Further  study  of  the  compound,  m.  p.  240°,  obtained  by  the  action 
of  zinc  dust  on  the  compound  C60H49O2N5  ( loc .  cit.),  shows  it  to  be 
diphenylbenzidine,  NHPh*C6H4‘C6H4*NfIPh,  m.  p.  242°;  the  best 
yield  of  the  latter  is  obtained  by  gradually  raising  the  temperature  of 
the  mixture  of  zinc  dust  and  the  compound  in  a  combustion  tube. 
When  diphenylamine  itself  is  heated  with  zinc  dust  in  this  way,  no 
diphenylbenzidine  is  formed. 

The  two  compounds  obtained  by  the  interaction  of  hydrogen 
peroxide  and  diphenylamine  in  presence  of  sulphuric  acid  must  be 
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regarded  as  condensation  products  of  the  compound, 

OH«C6H4-NHPh, 

the  sulphuric  acid  acting  as  condensing  agent.  The  action  of  benzoyl 
chloride  on  these  condensation  products  indicates  that  they  contain 
hydroxyl  groups. 

The  same  compounds  are  obtained  by  the  action  of  an  electric 
current  on  a  sulphuric  acid  solution  of  diphenylamine  as  by  the  action 
of  hydrogen  peroxide.  T.  H.  P. 

Action  of  Sodium  Hyposulphite  on  Diazo-Salts. 

Eugene  Grandmougin  (Her.,  1907,  40,  858 — 859.  Compare  this 
vol.,  i,  263). — An  alkaline  solution  of.  sodium  hyposulphite  reacts 
with  the  solution  of  a  diazo-salt  to  displace  the  diazo-group  by 
hydrogen.  C.  S. 

[Azo-derivative  of  Anthranilic  Acid.]  Farbwerke  vorm. 
Meister,  Lucius,  &  Bruning  (D.R.-P.  175828). — Anthranilic  acid 
diazotised  and  introduced  into  a  solution  of  sodium  /J-naphthol-6- 
sulphonate  in  sodium  carbonate  yields  a  reddish-bronze  azo-compound 
which  is  soluble  in  water  or  concentrated  sulphuric  acid  to  a  yellowish- 
red  solution.  Its  lake  has  a  vivid  red  colour  and  is  extremely  fast  to 
light.  G.  T.  M. 

Constitution  of  Azo-derivatives  of  Ethyl  Benzoylacetate. 
Andrei  Wahl  ( Compt .  rend.,  1907,  144,  569 — 571). — Ethyl  benzoyl- 
glyoxalate  (this  vol.,  i,  217)  combines  with  phenylhydrazine  in  presence 
of  alcohol  or  dilute  acetic  acid  to  furnish  an  additive  product, 
Cl7Hlg04N2,  m.  p.  89 — 90°,  which  crystallises  from  alcohol  in  colour¬ 
less  or  faintly  yellow  needles,  and  rapidly  decomposes  even  in  the 
absence  of  air,  producing  a  mixture  of  4-phenylhydrazo-l  :  3-diphenyl- 
OPh— C’N'NHPh 

5-pyrazolone,  (Stierlin,  Abstr.,  1888,  1089),  and 

ethyl  benzoylglyoxalate-phenylhydrazone.  The  latter  may  also  be 
obtained  by  the  action  of  phenylhydrazine  (1  mol.)  on  the  ester  dis¬ 
solved  in  cold  acetic  acid.  It  is  identical  with  Stierlin’s  (loc.  cit.) 
ethyl  benzeneazobenzoylacetate  and  must  be  represented  by  the 
formula  NIIPh*NICBz',C02Et,  since  on  treatment  with  acetic  anhy¬ 
dride  in  presence  of  a  drop  of  sulphuric  acid,  it  yields  an  acetyl  deriv¬ 
ative,  which  on  reduction  with  zinc  and  sulphuric  acid  furnishes 
acetanilide  (compare  Biilow  and  Hailer,  Abstr,,  1902,  i,  325).  These 
results  indicate  that  the  azo-derivatives  of  the  benzoyla<?etic  series 
have  the  phenylhydrazone  structure.  Bouveault  and  Wahl  have 
shown  (Abstr.,  1904,  i,  789)  that  when  phenylhydrazine  reacts  with 
the  acetylglyoxalates  condensation  takes  place  with  the  /3-  in  place  of 
the  a-carbonyl  group  as  in  the  present  instance.  T.  A.  H. 

Preparation  of  the  Sulphonic  Acids  of  l-Diazo-2-oxy- 
naphthalene.  Kalle  &  Co.  (D.R.-P.  175593). — The  orthoamino- 
naphtholsulphonic  acids  are  not  readily  diazotised  by  the  ordinary 
process,  but  when  the  normal  salt  of  the  sulphonic  acid  of  1-amino- 
)3-naphthol  is  treated  with  zinc  nitrite  the  diazo-oxy naphthalene- 
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sulphonic  acid  is  obtained  in  the  form  of  its  zinc  salt.  The  same 
result  is  produced  when  a  mixture  of  a  soluble  zinc  salt  and  an  alkali 
nitrite  is  used,  and  when  the  free  aminonaphtholsulphonic  acids  or 
the  acid  salts  of  the  aminonaptholpolysulphonic  acids  are  employed. 
When  treated  in  this  way,  l-amino-/?-naphthol-4-sulphonic  acid  gives 

rise  to  zinc  l-diazo-2-oxynaphthalene-i-sulphonate,  Zr/sO3*C\0tI5<^2^  , 

which  crystallises  from  hot  water  in  well-defined  needles  having  a 
bronze  lustre.  G.  T.  M. 

Sulphonation  of  Diazo-oxynaphthalene-4-sulphonic  Acids. 
Kalle  &  Co.  (D.R.-P.  176618  and  176620). — The  diazo-oxy- 
naphthalenesulphonic  acids,  prepared  from  the  ortho-aminonaphthol- 
sulphonic  acids  by  the  action  of  the  nitrites  of  zinc,  nickel,  mercury, 
and  other  heavy  metals,  are  remarkably  stable  diazo-derivatives  which 
may  be  recrystallised  and  dried  without  undergoing  any  change.  It 
has  now  been  found  that  these  diazo-compounds  can  actually  be  sul- 
phonated. 

l-Diazo-2-oxynaphthalene-4-sulphonic  acid,  when  treated  at  30 — 50° 
with  fuming  sulphuric  acid  containing  about  6%  of  sulphuric  trioxide, 
yields  a  soluble  sulphonated  product  which  can  be  salted  out  from 
aqueous  solution  as  a  pale  yellow,  crystalline  precipitate.  Similar 
sulphonated  products  are  obtained  from  l-diazo-2-oxynaphthalene-6- 
sulphonic  acid  and  2-diazo-l-oxynaphthalene-5 -sulphonic  acid. 

G.  T.  M. 

Nitration  of  Diazo-oxynaphthaleneeulphonic  Acids.  Kalle 
&  Co.  (D.R.-P.  176619). — The  diazo-oxynaphthalenesulphonic  acids 
when  dissolved  or  suspended  in  concentrated  sulphuric  acid  are  readily 
nitrated  on  the  addition  of  either  a  nitrate  or  a  mixture  of  nitric  and 
sulphuric  acids. 

1 -Diazo-2-oxy naphthalene  6-sul phonic  acid  when  nitrated  in  this 
way  furnishes  a  soluble,  yellow,  crystalline  m'iro-derivative  which  may 
be  salted  out  from  its  aqueous  solution.  2-Diazo-l-oxynaphthalene-5- 
sulphonic  acid  furnishes  a  similar  m’^ro-derivative  which  may  be 
recrystallised  from  dilute  hydrochloric  acid.  G.  T.  M. 

Preparation  of  Azo-derivatives  of  the  Pyrazolone  Group. 

Farbwerke  vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  176954). — 
m-Xylidine-o- sulphonic  acid  when  diazotised  and  coupled  with  1-p-sulpho- 
phenyl-3-methyl-5-pyrazolone  furnishes  a  yellow  dye,  and  similar  com¬ 
pounds  are  obtained  from  l-/>-sulpho-o-tolyl-3-methyl  5-pyrazolone, 
l-p-sulpho-o-tolyl-5-pyrazolone-3-carboxylic  acid,  and  1  -phenyl-3-methyl- 
5-pyrazolone.  These  compounds  are  distinguished  by  their  beautiful 
yellow  colour  and  their  fastness  to  light.  G.  T.  M. 

Formation  of  New  Polyazo-dyes  According  to  Hitherto 
Unknown  Law.  Lubwig  Paul  ( Zeitsch .  angew.  Chem.,  1907,  20, 
268 — 272). — It  has  hitherto  been  supposed  that  only  when  a  benzene 
or  naphthalene  derivative  contains  so-called  primary  groups,  such  as  the 
hydroxyl  groups  in  resorcinol  or  1-8-dihydroxynaphthalene,  or  a 
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hydroxyl  and  an  amino-group  as  in  aminonaphthol,  is  it  possible  for 
1  molecule  of  this  compound  to  combine  directly  with  more  than 
1  molecule  of  a  diazo-compound  to  form  polyazo-dyes.  The  author  finds, 
however,  that  all  monoazo-dyes  derived  from  diazonaphthalene,  diazo- 
naphthols,  or  the  sulphonic  acids  of  these  compounds  are  capable  of  com¬ 
bining  directly  with  a  further  molecule  of  a  diazo-  or  bisdiazo-com- 
pound;  for  example,  1-naphthionic  acid-azonaphthalene-4-sulphonic 
acid  combines  with  1  molecule  of  £>-nitrodiazobenzene  to  form  a  red¬ 
dish-brown  dye  to  which  is  assigned  the  formula 

hso?-c10h5(nh2)-n:n-c10h5(so3h)-n:n*c6h4-no2. 

By  addiog  diazotised  benzidine  to  1-naphthionic  acid-azonaphthalene- 
4-sulphonic  acid,  an  intermediate  condensation  product  is  obtained, 
which  condenses  further  with  phenols,  aromatic  amines,  and  derivatives 
of  these  compounds  to  form  dyes  of  various  shades  of  red.  In  the 
same  way,  a  considerable  number  of  dyes  of  various  colours  have  been 
obtained  by  coupling  phenols,  aromatic  amines,  and  derivatives  of  these 
substances  with  the  intermediate  condensation  products  obtained  by 
condensing  diazotised  benzidine  with  several  monoazo-dyes  derived 
from  the  sulphonic  acids  of  diazonaphthalene  and  diazonaphthols.  No 
analyses  of  the  compounds  obtained  are  given.  W.  H.  G. 


Preparation  of  Polyazo-derivatives.  Leopold  Cassella  &  Co. 
(D.R.-P.  175666). — 1  :  2-Diamino-5-hydroxynaphthalene-7-sulphonic 
acid  condenses  with  two  molecular  proportions  of  a  monoazo-compound 
containing  an  aldehydic  group  to  furnish  bisazo-colouring  matters 

having  the  general  formula 


HSO 


OH 


c-r*n:n-x 


ch2-r-n:n-x 


where  R  is  a  bivalent  aro¬ 
matic  group  and  X  an  aminic 
or  phenolic  residue.  These 
compounds  when  further  con¬ 
densed  with  a  diazo-compound 
are  substantive  dyes  for  cotton  which  are  extremely  fast  to  light,  acid, 
and  scouring  agents.  The  most  useful  substances  from  this  point  of 
view  are  those  derived  from  ??i-diazobenzaldehyde  and  the  naphthol- 
sulphonic  acids. 

The  azo-compound  from  diazotised  ra-aminobenzaldehyde  and  /Lnaph- 
thol-6-sulphonic  acid  is  condensed  with  1  :  2-diamino-5-hydroxynaph- 
thalene-7-sulphonic  acid  in  hot  dilute  acetic  acid  solution,  the  ring 
formation  being  completed  by  further  boiling  with  hydrochloric 
acid.  The  product  is  then  collected,  redissolved  in  aqueous 
sodium  carbonate,  and  coupled  with  diazobenzene  chloride ;  the  re- 

suiting 
t  r  i  s  a  z  o- 


NaSO 


OH 


V-C,H4-N2-C10Hll(OH)-SOkNa 


CH2-CsH4-N2-CI0H5(OH)-SO3]Sra 


compound 
is  a  red 
powder 
which 

dyes  unmordanted  cotton  in  yellowish-scarlet  shades.  In  these 
condensations  the  /3-naphthol-6-sulphonic  acid  may  be  replaced 
by  other  naphtholsulphonic  acids  and  the  aniline  by  other 
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aromatic  amines.  A.  table  of  the  dyes  produced  by  these  various  com¬ 
binations  is  given  in  the  patent.  G.  T.  M. 

Isomeric  Diazoaminobenzene.  E.  I.  Orloff  (J.  Russ.  Phys. 
Ohem.  Soc.,  1906,  38,  587 — 595). — If  a  primary  aromatic  base,  such 
as  aniline,  is  diazotised  by  means  of  sodium  nitrite  in  presence  of 
acetic  acid  instead  of  a  mineral  acid,  orange-coloured  spangles  separate 
and  the  yellow  solution  obtained,  which  contains  a  nitrosoamine, 
exhibits  the  reactions  of  diazo-solutions,  that  is,  it  yields  an  azo-colour- 
ing  matter  with  alkaline  phenol  or  naphthol  solution,  whilst,  when  it 
is  treated  with  cuprous  chloride,  molecular  copper,  or  potassium  iodide, 
decomposition  and  evolution  of  nitrogen  occur.  The  formation  of  the 
nitrosoamine  takes  place  according  to  the  equation  :  NH2Ph  +  HN02  = 
NHPlrNO  +  H20,  its  reaction  with,  phenols  being  expressed  by 
NHPh-NO  +  C6H5*OH^NPh!N‘C6H4*OH  +  H„0,  and  its  decomposi¬ 
tion  by  NHPh-NO=Ph-OH+N2. 

When  a  solution  of  7  grams  of  sodium  nitrite  in  30  c.c.  of  water  is 
added  to  a  mixture  of  12  grams  of  glacial  acetic  acid,  18  grams  of  aniline, 
and  500  grams  of  water  at  the  ordinary  temperature,  an  isomeride  of 
diazoaminobenzene  separates  as  an  orange-coloured  precipitate,  which 
gradually  becomes  crystalline  and  sometimes  assumes  a  dark  brown 
colour.  In  the  latter  form  it  has  m.  p.  91-5 — 93°,  whilst  when 
crystallised  from  alcohol  it  is  deposited  in  leaflets,  m.  p.  81 — 94°.  It 
is  probably  a  mixture  of  substances  or  of  different  crystalline  forms  of 
the  same  substance,  or  possibly  isomeric  change  occurs  during  the 
melting.  It  dissolves  in  glacial  or  80%  acetic  acid,  concentrated 
sulphuric  acid,  ether,  benzene,  chloroform,  or  alcohol,  and  partially  in 
dilute  hydrochloric  (or  sulphuric)  acid  giving  a  red  solution,  which,  on 
heating,  deposits  aminoazobenzene  hydrochloride  :  C^H^Ng  +  HC1  = 
NPhIN-C6H4*NH2,HCL  With  alkaline  /3-naphthol  solutions,  its 
acetic  acid  solution  yields  a  red  azo-colouring  matter  at  the  ordinary 
temperature,  whilst  ordinary  diazoaminobenzene  gives  a  yellow  azo¬ 
compound  only  on  boiling.  When  treated  in  acetic  acid  solution  with 
cuprous  chloride,  molecular  copper,  or  potassium  iodide,  it  decomposes 
completely  at  a  moderate  temperature,  according  to  the  equation : 

C12HnN3  +  H20  =  PhOH  +  N2  +  NH2Ph. 

Cryoscopic  measurements  in  acetic  acid  or  nitrobenzene  and  ebullio- 
scopic  measurements  in  ether  or  carbon  disulphide  indicate  the  formula 
C12HnN3.  When  reduced  by  means  of  zinc  and  hydrochloric  acid,  the 
compound  is  converted  into  phenylhydrazine  and  aniline. 

The  properties  of  the  isomeric  diazoaminobenzene  are  best  repre- 

NPh 

sented  by  the  formula  NHPh<^  On  dissolving  in  acetic  acid, 
NPh 

a  compound,  NH2Ph<^^.^^  ,  is  formed.  The  decomposition  in  pre 

sence  of  cuprous  chloride,  molecular  copper,  or  potassium  iodide  is  repre¬ 
sented  by  the  equation  : 

NPh 

NH2Ph<V^Ac  +  H20  =  Ph-OH  +  NH2Ph  +  OAcR  +  Na. 

When  the  isomeric  diazoaminobenzene  is  treated  with  excess  of  sodium 
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nitrite  in  acid  solution  and  subsequently  with  alkaline  /3-naphthol 

NPh 

solution,  a  red  colouring  matter  is  obtained:  NH2Ph<^ ,q^c  + 

NPh  NPh 

HN02  =  NO-NHPh<  i  „  +  Ho0  ;  NO-NHPh<  i  .  + 

2  '"N-OAc  *  NtST'OAc 

NPh 

2C10H7’ONa  =  ONa-C10H0*N:NPh<  i  +0AcNa+H20. 

JN  'LiotL,.  DLL 

In  the  preparation  of  the  isomeric  diazoaminobenzene  and  in  the 
reactions  described  above,  the  acetic  acid  may  be  replaced  b}  formic, 
lactic,  tartaric,  and  other  organic  acids  ;  but  the  stronger  the  acid  used, 
the  less  the  yield  of  the  compound  and  the  greater  the  instability  of 
its  solution  in  the  acid.  T.  H.  P. 

Albumins  of  the  White  of  Turkeys’  Eggs.  I.  Crystalline 
Albumin.  Wladimir  W.  Worms  ( J .  Russ.  Rhys.  Chem.  Soc.,  1906, 
38,  597 — 607). — The  white  of  turkeys’ eggs  contains,  besides  globulin, 
several  albumins,  one  of  which  is  crystalline,  and  may  be  isolated  as 
follows.  The  egg-white  is  cut  up,  neutralised  with  4%  sulphuric  acid 
solution  and  filtered  through  muslin,  the  solution  being  mixed  with 
one-half  its  volume  of  saturated  ammonium  sulphate  solution  and 
filtered  through  a  paper  filter  which  is  renewed  from  time  to  time. 
To  the  filtrate,  sufficient  saturated  ammonium  sulphate  is  added  to 
render  the  liquid  half  saturated  with  the  salt,  and  the  globulin  thus 
precipitated  is  removed  by  filtration  after  twenty-four  hours.  The 
filtrate  is  evaporated  at  the  ordinary  temperature  and  treated  with 
saturated  ammonium  sulphate  solution  until  a  faint  turbidity  appears. 
The  precipitate  which  gradually  forms  is  filtered  off  when  the  deposition 
begins  to  slacken,  and  to  the  filtrate  ammonium  sulphate  is  again 
added  until  a  slight  turbidity  appears.  A  sticky  mass  separates, 
which,  when  dissolved  in  one-fifth  saturated  ammonium  sulphate  solu¬ 
tion  and  precipitated  by  a  saturated  solution  of  the  salt,  is  deposited 
in  almost  colourless,  slender  needles  and  leaflets,  readily  soluble  in 
water,  but  nearly  insoluble  in  semi-saturated  ammonium  sulphate 
solution.  Aqueous  solutions  of  the  albumin  are  slightly  acid  and  give 
all  the  albumin  reactions.  It  is  completely  coagulated  by  heating  or  by 
the  addition  of  95%  alcohol.  Its  composition  is  represented  by 
C258H422083N63S3  (compare  Panormoff,  Abstr.,  1899,  i,  655),  and  it  has 
[a]®  -  34-9°.  With  hydrochloric  acid,  it  gives  a  salt  Alb,,4HCl. 
Although  the  albumin  has  the  same  composition  and  reactions  as  that 
obtained  from  hens’  eggs  (Panormoff,  loc.  cit.),  it  differs  from  the 
latter  in  specific  rotation  and  in  its  property  of  being  converted  into 
a  non-crystalline  modification  by  treatment  with  water.  T.  H.  P. 

Presence  of  Phosphorus  in  Crystalline  Egg- albumin. 
Miss  Edith  G.  Willcook  and  William  B.  Hardy  ( Proc .  Carnb.  Phil. 
Soc.,  1907,  14,  119 — 120). — The  presence  of  phosphorus  in  egg-albumin 
has  only  been  mentioned  by  Osborne  and  Campbell  (Abstr.,  1900,  i, 
574),  who  consider  it  to  be  present  as  associated  phosphate  and  not  as 
a  constituent  of  the  protein  molecule.  The  authors  find  that  phos- 
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phorus  is  present  as  “  organic”  phosphorus,  and  that  it  is  undoubtedly 
a  constituent  of  crystalline  egg-albumin,  which,  since  it  contains 
0-13%  of  phosphorus,  contains  in  1  molecule  12  atoms  of  sulphur 
to  each  atom  of  phosphorus,  thus  giving  the  value  23,800  as  the  mol. 
weight  of  this  protein.  W.  H.  G. 

Action  of  Nitrous  Acid  on  Egg-albumin.  Zdenko  H,  Skraup 
and  Karl  Kaas  ( Annalen ,  1907,  351,  379 — 389.  Compare  Paal, 
Abstr.,  1896,  i,  455  ;  Schrotter,  Abstr.,  1898,  i,  610). — In  view  of  the 
interesting  results  obtained  by  treating  casein  with  nitrous  acid  (Skraup 
and  Hoernes,  Abstr.,  1906,  i,  913),  the  authors  have  extended  the 
reaction  to  other  proteins.  The  present  paper  deals  with  the  products 
obtained  in  this  manner  from  crystalline  egg-albumin  (Kaas,  Abstr., 
1906,  i,  777). 

Deaminoalbumin,  C100H160O;!3N25S1  .^Pj. 6  (Schiff,  Abstr., .  1896,  i, 
632),  is  formed  by  the  action  of  sodium  nitrite  and  acetic  acid  on 
crystalline  egg-albumin,  C100H166O3N25SP0.G  ;  from  analytical  figures,  it 
is  concluded  that  the  molecule  of  egg-albumin  decomposes  into  two 
parts,  the  deaminoalbumin  being  formed  from  that  which  contains  the 
more  sulphur  and  phosphorus.  Deaminoalbumin  has  a  feeble  acid 
reaction,  gives  with  aqueous  alkalis  a  yellow  to  brown,  with  a-naphthol 
and  concentrated  sulphuric  acid  a  dark  violet,  or  with  thymol  and 
sulphuric  acid  a  yellowish-red  solution,  and  behaves  towards  acids  in 
the  same  manner  as  albumin.  Whilst  hydrolysis  of  egg-albumin  leads 
to  the  formation  of  arginine  and  lysine,  that  of  deaminoalbumin  leads 
to  the  formation  of  arginine  only.  Histidine  is  not  found  in  either  of 
the  products  of  hydrolysis.  The  lysine  of  egg-albumin  is  probably  in 
that  part  of  the  molecule  from  which  deaminoalbumin  is  not  derived. 

G.  Y. 

A  New  Decomposition  Product  of  G-liadin.  Thomas  B. 
Osborne  and  Samuel  H.  Clapp  ( Amer.J .  Physiol.,  1907, 18,  123 — 126) 
— A  crystalline  substance  was  isolated  from  the  products  of  acid  hydro¬ 
lysis  of  gliadin  ;  a  crystallographic  study  of  its  copper  salt  is  given. 
It  is  probably  a  dipeptide,  and  yields  proline  and  phenylalanine  on 
further  hydrolysis.  W.  D.  H. 

Ion-protein  Compounds.  IV.  Properties  of  Caseinogen. 

T.  Brailsford  Robertson  (J.  Biol.  Chem.,  1907,  2,  317 — 384). — 
Caseinogen  (called  casein  in  the  paper)  reddens  litmus.  A  volumetric 
method  of  estimation  is  described,  and  the  solubilities  of  the  material 
in  various  salts  estimated.  The  bulk  of  the  paper  deals  with  the 
physical  chemistry  (velocity  of  hydrolysis  of  caseinogen  compounds,  &c.) 
of  the  subject  on  the  lines  of  the  author’s  previous  work.  Proteins 
are  regarded  as  amphoteric  electrolytes.  W.  D.  H. 

Some  Phenomena  observed  in  the  Peptic  Digestion  of 
Caseins.  John  H.  Long  (J.  Amer.  Chem.  Soc.,  1907,  29,  223 — 230). 
— In  a  previous  paper  (Abstr.,  1906,  i,  391)  it  has  been  shown  that 
the  caseins  of  goat's  milk  and  cow’s  milk  are  very  similar,  that  the 
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equivalent  weight  of  the  former  is  slightly  lower  than  that  of  the 
latter,  and  that  solutions  of  their  salts  have  nearly  the  same  electrical 
conductivity. 

Experiments  have  now  been  made  on  the  behaviour  of  the  two 
caseins  with  pepsin  and  dilute  hydrochloric  acid  at  38°.  During  the 
digestion,  the  casein  does  not  dissolve  completely,  but  leaves  a  light, 
flocculent  residue  of  “pseudonuclein”  which  in  appearance  and  quantity 
is  characteristic  of  each  casein.  The  casein  of  the  goat’s  milk 
undergoes  change  more  slowly  -  than  that  of  the  cow’s  milk  and 
the  former  leaves  about  4'4 %  of  “  pseudonuclein,”  whilst  the  latter 
yields  12 '8%.  In  the  course  of  the  digestion,  the  electrical  con¬ 
ductivity  and  the  total  and  free  acidity  vary  regularly.  Both  acidity 
values  are  lower  for  the  goat  casein  that  for  the  cow  casein. 

After  separating  the  “  pseudonuclein,”  the  filtrates  were  slowly 
evaporated  and  the  residue  dried  at  100 — 105°.  On  weighing  these 
residues,  it  was  found  that  a  considerable  increase  in  weight  had  taken 
place  owing  to  hydrolysis  and  combination  with  hydrochloric  acid  to 
form  complex  salts.  The  increase  amounted  to  31  '5%  in  the  case 
of  the  cow  casein  and  to  36‘4%  in  that  of  the'  goat  casein.  On 
redissolving  these  residues,  the  conductivities  and  total  acidities  of 
the  solutions,  when  calculated  on  unit  weight  of  solid  present,  were 
nearly  the  same  for  each  casein.  The  chief  difference  in  the  two 
caseins  therefore  appears  to  be  the  amount  of  “  pseudonuclein  ” 
obtainable.  E.  G. 

Relationship  between  Chlorophyll  and  Haemoglobin.  Leon 
Maechlewski  ( Biochem .  Zeitsch.,  1907,  3,  320 — 322.  Compare 
Abstr.,  1905,  i,  399,  500;  1906,  i,  779). — Zaleski’s  hydrogenised 
hsemin  is  very  like  ordinary  haamin ;  on  decomposition  with  hydro- 
bromic  acid  in  an  acetic  acid  solution,  it  yields  mesoporphyrin,  a 
substance  exactly  like  phylloporphyrin  obtained  from  chlorophyll. 
The  present  research  shows  that  by  dissolving  phylloporphyrin  with 
warm  glacial  acetic  acid  saturated  with  sodium  chloride,  and  warming 
it  with  some  Mohr’s  salt  dissolved  in  50%  acetic  acid,  on  the  water- 
bath,  a  brown  pigment  is  obtained  called  phyllohsemin  which  spectro¬ 
scopically  is  identical  with  haemin.  W.  D.  H. 

New  Reactions  of  Hsematin.  Otto  von  FOrth  ( Annalen ,  1907, 
351,  1 — 11.  Compare  Kiister,  Abstr.,  1904,  i,  357,  358). — I.  Action 
of  Phenylhydrazine  on  Hcemin. — Haemin  reacts  with  an  excess  of 
phenylhydrazine  at  the  laboratory  temperature  with  development  of 
heat,  evolution  of  ammonia,  and  formation  of  a  product  of  the  inter¬ 
action  of  haemin  and  aniline.  This  is  obtained  as  a  loose,  brown 
powder  containing  nitrogen  and  iron  in  the  proportion  N:  Fe  =  7'9  : 1  ; 
after  reduction  with  phosphonium  iodide  and  hydriodic  acid,  D  2’0,  in 
glacial  acetic  acid  solution  on  the  water-bath,  it  gives  the  character¬ 
istic  reactions  for  hgemopyrrole.  Hsematoporphyrin  does  not  react  with 
phenylhydrazine. 

II.  Action  of  Bromophenylhydrcizine  on  Hcemin. — jo-Bromophenyl- 
hydrazine  acts  on  hseinin  at  50 — 60°  with  development  of  heat,  evolu¬ 
tion  of  gas,  and  formation  of  a  brown,  granular  product,  which  is 
soluble  in  chloroform,  and  gives  analytical  results  agreeing  with  the 
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formula  C52H4506N6Br3Fe.  A  similar  product  is  formed  by  the  action 
of  js-bromophenylhydrazine  on  hsematin.  When  reduced  with  phos- 
phonium  iodide  and  hydriodic  acid  in  glacial  acetic  acid  solution  and 
distilled  in  acurrent  of  steam,  it  yields  a  product  which  gives  the  reactions 
characteristic  of  hsemopyrrole.  The  action  of  hydrogen  bromide  on  the 
additive  product  of  jp-bromophenylhydrazine  and  hsematin  leads  to 
the  formation  of  hsematoporphyrin  and  of  a  brown  product  which  con¬ 
tains  bromine  and  nitrogen  in  the  proportion  N  :Br=l  :  0’52,  and  is 
almost  free  from  iron.  G.  Y. 


Oxidation  of  Nucleic  Acid.  II.  Hermann  Steudel  ( Zeitsch . 
physiol.  Chem.,  1907,  50,  538 — 539.  Compare  Abstr.,  1906.  i,  915). — 
In  order  to  obtain  some  knowledge  of  the  nature  of  the  carbohydrate 
obtainable  from  the  nucleic  acid  of  fish  sperm,  oxidation  was  carried 
out  by  means  of  nitric  acid.  The  barium  salt  of  an  acid  was  obtained 
which  in  composition  agrees  with  that  of  saccharic  and  mucic  acids, 
but  differs  in  its  properties  from  both.  It  is  suggested  it  may  be 
Habermann’s  parasaccharic  acid.  W.  D.  H. 


Chondroi tin-sulphuric  Acid.  Sigmund  Frankel  ( Annalen ,  1907, 
351,  344 — 353.  Compare  Morner,  Abstr.,  1895,  i,  254). — The  results 
of  an  investigation  of  the  products  of  the  hydrolysis  of  chondroitin- 
sulphuric  acid,  with  different  strengths  of  sulphuric  acid,  support 
Schmiedeberg’s  formulae  for  this  substance, 

and  for  its  hydrolysis  products,  chondroitin, 

CH2Ac-CO-CH2-CO-CO-CH<^H1CH-OH],^02H! 


and  chondroisin, 


cho-ch(n:ch-[ch-ohj4-co2h)-[ch-oh]3'Ch2-oh 

(Arch.  Exp.  Pathol.,  1891,28,  355),  against  the  criticisms  of  Orgler  and 
Neuberg  (Abstr.,  1903,  i,  589),  who  failed  to  obtain  any  of  the  re¬ 
actions  for  glycuronic  acid. 

Hydrolysis  of  copper  chondroitin-sulphate  by  means  of  70%  sulphuric 
acid  at  the  ordinary  temperature  leads  in  forty-eight  hours  to  removal 
of  the  sulphuric  acid  and  one  acetyl  group  with  formation  of  a 
substance,  C1GH2a013N,3H20,  which  has  an  acid  reaction,  and  has 
reducing  properties  after,  but  not  before,  being  boiled  with  dilute 
sulphuric  acid  ;  the  barium  salt,  C10H21O18NBa,5H2O,  was  analysed. 

The  two  basic  copper  salts  obtained  on  hydrolysis  of  copper 
chondroitin-sulphate  with  10%  sulphuric  acid  for  ten  hours,  contain 
carbon  and  nitrogen  in  the  proportion,  C12:N,  and  are  derivatives  of 
chondroisin. 

The  action  of  70%  sulphuric  acid  on  copper  chondroitin-sulphate  at 
the  laboratory  temperature  for  four  days,  leads  to  the  formation  of  a 
substance,  C10H19O9N,  which  reduces  Fehling’s  solution,  but  does  not 
form  an  insoluble  phenylhydrazone. 

When  hydrolysed  with  20%  sulphuric  acid  in  a  current  of  hydrogen 
for  twelve  hours,  copper  chondroitin-sulphate  yields  an  aminoglycuronic 
acid,  C6Hn06N,  which  is  obtained  as  a  white  powder,  and  gives  with 
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orcinol  and  concentrated  hydrochloric  acid  a  violet  coloratiori,  becoming 
green  on  addition  of  ferric  chloride  ;  the  green  substance  is  extracted 
by  amyl  alcohol.  G.  Y. 

Iodogorgonic  Acid.  Martin  Henze  ( Zeitsch .  physiol .  Chem., 
1907,  51,  64 — 70). — Iodogorgonic  acid,  C9H903NI2,  is  an  iodine 
compound  prepared  from  Drechsel’s  gorgonin  ;  it  is  identical  with 
inactive  di-iodotyrosine.  Its  method  of  preparation  is  described. 

W.  D.  H. 

Colloidal  Nature  of  Albumose  Solutions.  Peter  Rona  and 
Leonor  Michaelis  ( Biochem .  Zeitsch.,  1907,  3,  109 — 115). — The 
albumoses  contained  in  Riedel’s  peptone  yield  a  floccnlent  precipitate 
with  a  mastic  emulsion  even  in  the  absence  of  an  electrolyte,  but  the 
precipitate  is  not  obtained  if  the  peptone  solution  is  previously  made 
slightly  alkaline.  The  amount  of  mastic  required  in  the  case  of 
peptone  is  much  less  than  with  albumins. 

The  method  recommended  for  removing  proteins  is  to  make  faintly 
alkaline,  then  add  the  mastic  emulsion  and  finally  acidify  with  acetic 
acid  and  add  the  electrolyte  (magnesium  sulphate).  All  the  albumoses 
are  not/precipitated  by  this  process,  some  70%  of  the  total  peptone 
nitrogen  is  found  in  the  filtrate,  and  the  addition  of  phosphotungstic 
acid  to  the  filtrate  produces  a  heavy  precipitate.  To  obtain  the 
albumose  from  the  mastic  precipitate,  the  latter  is  dried  and  the 
mastic  removed  by  extraction  in  a  Soxhlet  extractor  with  chloroform 
and  the  mixture  of  albumose  and  proteins  carefully  extracted  with 
hot  water.  A  series  of  experiments  has  shown  that  of  0-296  gram  of 
peptone  nitrogen  originally  present  0-062  gram  is  precipitated  by 
mastic  and  0-211  gram  is  not.  The  peptone  not  precipitated  the  first 
time  cannot  be  precipitated  by  the  addition  of  more  protein  and 
mastic  to  the  filtrate.  The  concentration  of  the  solution  does  not 
appear  to  affect  the  amount  of  albumose  precipitated.  The  albumoses 
precipitated  by  the  mastic  are  the  “  higher”  albumoses  which  can  be 
precipitated  by  ammonium  sulphate  ;  but  the  solution  from  the  mastic 
precipitate  also  contains  albumoses  which  can  be  salted  out  by  means 
of  ammonium  sulphate.  J.  J.  S. 

Preparation  of  Solid  Soluble  Silver  Salts  in  Combination 
with  Colloids.  -  Kalle  &  Co.  (D.R.-P.  175794). — Colloidal  silver 
carbonate  is  produced  by  precipitating  silver  protoalbinate  or 
lysalbinate  by  mixing  solutions  of  the  sodium  salt  of  one  of  these 
organic  acids  with  silver  nitrate,  dissolving  the  precipitate  in  aqueous 
sodium  carbonate,  and  dialysing  the  solution.  On  evaporating  the 
dialysed  solutions  under  reduced  pressure  at  moderate  temperatures 
a  residue  is  obtained  consisting  of  normal  silver  carbonate  mixed  with 
the  colloidal  alkali  salt  of  the  organic  acid. 

Colloidal  silver  phosphate  is  made  by  adding  silver  nitrite  to  a 
solution  of  sodium  phosphate  and  sodium  protoalbinate ;  the  pre¬ 
cipitate  is  dissolved  by  the  addition  of  sodium  phosphate  and  the  clear 
solution  dialysed. 

Colloidal  preparations  containing  a  high  percentage  of  silver 
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chloride,  bromide,  and  iodide  are  prepared  similarly,  the  most  stable  of 
the  series  being  the  iodide.  The  preparation  of  this  compound  with 
sodium  lysalbinate  forms  yellowish-brown  granules  containing  95%  of 
silver  iodide.  G.  T.  M. 

Plasteins.  I.  J.  Lukomnik  ( Beitr .  chem.  Physiol.  Path.,  1907, 
9,  205 — 214). — Plastein  is  the  name  given  to  the  precipitate  which 
is  the  result  of  the  action  of  rennet  on  “peptone”  solutions.  During 
dialysis  against  distilled  water,  the  plastein-yielding  material  passes 
partly  into  the  dialysate.  Urea  has  no  important  action  on  the  course 
of  plastein  formation,  but  it  hinders  their  being  “  salted  out  ”  from 
solutions.  The  view  taken  of  the  precipitation  of  plastein  is  thdt  it  is 
due  to  a  process  of  “  salting  out  ”  which  occurs  during  rennet  action. 

YV.  D.  H. 


Hydrolytic  Decomposition  Products  of  Caseoplastein. 

L.  Rosenfeld  (Beitr.  chem.  Physiol .  Path.,  1907,  9,  215 — 231). — 
Five  preparations  of  plastein  from  casein-peptone  were  made,  and 
were  found  to  be  very  similar  in  elementary  composition.  In  com¬ 
parison  with  caseinogen  they  have  a  high  carbon  and  a  low  nitrogen 
percentage.  Among  their  hydrolytic  products,  arginine,  histidine, 
lysine,  tyrosine,  leucine,  pyrrolidine-2-carboxylic  acid,  phenylalanine, 
and  glutamic  acid  were  identified.  The  following  table  contrasts  the 
distribution  of  nitrogen  in  caseinogen  and  caseo-plastein. 


Caseinogen. 


Amino -nitrogen  .  9 ‘48 

Diamino-nitrogen  .  20'53 

Nitrogen  in  unknown  combination  ...  69  99 


Caseoplastein. 

312 

20-09 

76-79 


W.  D.  H. 


The  Lecithin-like  Substances  from  the  Myocardium  and  from 
Striped  Muscle.  A.  Erlandsen  (Zeitsch.  physiol.  Chem.,  1907,  51, 
71  —  155). — The  wide  distribution  of  phosphatides  in  the  organism  is 
confirmed.  These,  however,  do  not  merely  differ  in  the  kind  of  fatty 
acid  they  contain,  and  may  be  classified  into  mono-  and  diamino- 
monophosphatides  and  diphosphatides.  The  monoaminomono- 
phosphatides  (the  lecithiu-kephalin  group  N  :P=1:1)  are  the  most 
abundant.  The  lecithin  prepared  from  ox-flesh  has  the  same  formula 
as  that  prepared  from  egg-yolk  (C43Hg0O9NP) ;  the  two  fatty  acid 
radicles  appear  to  belong  to  the  linoleic  acid  series.  The  mono-amino- 
diphosphatides  (N  :  P  =  1  :  2)  are  represented  by  cuorin,  which  was 
separated  from  the  ox-heart.  It  contains  two  phosphoric  acid  radicles 
which  are  in  part  united  to  glycerol,  three  fatty  acid  radicles,  and  a 
basic  substance  which  is  not  choline.  Its  empirical  formula  is 
C7iHi2502iNP2.  It  is  characterised  by  its  insolubility  in  alcohol,  its 
auto-oxidisability,  and  the  insolubility  ©f  its  metallic  compounds. 
Diamino-monophosphatides  (N  :  P  =  2  : 1)  are  not  regarded  as  existing 
free  in  the  organism,  but  probably  united  to  protein.  After  the 
proteins  are  coagulated  by  alcohol,  the  phosphatides  can  be  extracted 
with  ether.  The  cadmium  compound  of  one  from  the  heart  had  the 
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formula  C40Hf6O2N2P,2CdCI2 ;  this  contains  only  one  fatty  acid 
radicle  and  two  basic  ones ; .  the  bases  are,  in  part,  different  from 
choline,  Thudichem’s  aminomyelin  and  sphengomyelin  belong  to 
this  group.  Diaminodiphosphatides  (N  :  P  =  2  :  2)  were  isolated  by 
Thudichetn,  but  not  found  in  the  present  research.  No  definite  con¬ 
clusions  are  reached  respecting  jecorin  and  protagon.  The  methods 
hitherto  in  use  for  estimating  phospbatides,  including  the  recent  one 
of  W.  Koch  and  Woods,  are  regarded  as  inaccurate.  Precipitation  by 
cadmium  chloride  also  is  not  quantitative.  W.  D.  H. 

Inorganic  Ferments  and  Organic  Enzymes.  Georg  Bredig 
(Chem.  Zeit.,  1907,  31,  184 — 185). — A  reply  to  Bokorny’s  criticisms 
(this  vol.,  ii,  184) ;  the  latter’s  statement  that  organic  enzymes  once 
poisoned  cannot  be  restored  is  disproved  by  the  fact  that  both  catalase 
and  zymase  which  have  been  poisoned  by  hydrocyanic  acid  recover 
their  activity  on  removal  of  the  acid.  P.  H. 

The  Use  of  Antiseptics  in  Investigations  on  Enzymes. 
Alb.  J.  J.  Vandevelde  ( Biochem .  Zeitschr.,  1907,  3,  315 — 319). — 
The  difficulties  of  investigating  enzyme  action  in  the  presence  of  most 
antiseptics  are  described.  The  experiments  recorded  with  milk  show 
that  an  admixture  of  iodoform  and  dimethyl  ketone  does  not  interfere 
with  proteolytic  and  other  enzyme  activity,  but  yet  ensures  complete 
sterility.  W.  D.  H. 

Oxidation  of  Philothionic  Hydrogen  by  Oxydases.  Joseph 
de  Rey-Pailhade  {Bull.  Soc.chim.,  1907,  [iv],  1,  165 — 167.  Compare 
Abstr.,  1906,  i,  999). — When  a  solution  of  manganese  chloride  is 
mixed  with  white  of  egg  diffused  in  water  and  sodium  hydroxide  is 
added,  a  solution  is  formed  which  becomes  brown  on  exposure  to  air. 
The  protein  matter  obtained  by  acidifying  and  then  boiling  the 
solution  evolves  hydrogen  sulphide  on  the  addition  of  sulphur.  This 
property  is  still  retained  after  heating  the  brown  solution  for  two 
hours  at  40 — 45°,  but  disappears  after  heating  for  four  hours  at  the 
same  temperature,  this  being  due  to  the  oxidation  of  the  philothionic 
hydrogen.  This  oxidation  does  not  occur  in  the  absence  of  either 
manganese  chloride  or  sodium  hydroxide  and  probably  indicates  that 
philothionic  hydrogen  may  be  oxidised  by  the  oxydase,  which  occurs 
in  muscular  tissue. 

Philothion  may  be  either  an  isomeride  of  non-philothionic  protein  or 
a  hydrogenised  product  of  ordinary  protein,  the  hydrogen  being 
obtained  by  the  decomposition  of  water.  T.  A.  H. 


373 


Organic  Chemistry. 


Abnormal  Reactions,  Especially  in  the  Action  of  Alkyl 
Haloids  on  Salts.  Rudolf  Wegscheider  and  Erich  Frankl 
( Moncitsh .,  1907,  28,  79 — 114). — The  formation  of  esters  by  the  action 
of  metallic  salts  on  alkyl  haloids  takes  place  according  to  the  equation: 
MA  +  AlkX  =  MX  +  Aik  A  (A  =  anion  of  organic  acid,  M  =  metal, 
X  =  halogen,  Aik  =  alkyl)  ;  on  the  other  hand,  it  is  found  frequently 
that  the  product  obtained  is  not  that  of  this  normal  reaction,  but  is  a 
substance  known  to  be  formed  by  the  action  of  an  alcohol  on  the  free 
organic  acid.  The  normal  reaction  product  is  then  to  be  obtained  by 
the  exclusion  of  water  and  alcohol,  or  sometimes  by  carrying  out  the 
reaction  at  low  temperatures.  Such  cases  occur  in  the  action  of 
methyl  iodide  on  o-aldehydo-carboxylates,  when  f  esters  may  be  formed 
(Abstr.,  1892,  1208),  and  in  the  formation  of  /3-alkyl  hydrogen  or 
dialkyl  esters  instead  of  a-alkyl  hydrogen  esters  in  the  esterification  of 
dibasic  acids  (Abstr.,  1895,  i,  520).  Alongside  of  these  must  be  placed 
the  formation  of  free  acids  by  the  action  of  alkyl  iodides  on  silver  salts. 

Whilst  the  formation  of  the  free  acid  may  be  ascribed  in  a  few  cases 
to  the  hydrolysis  of  the  normal  reaction  product  by  water  or,  in  the 
esterification  of  sulphonic  acids,  by  alcohol,  it  appears  to  result  more 
generally  from  the  action  of  the  water  or  alcohol  on  the  alkyl  iodide, 
since  not  infrequently  the  normal  product,  which  can  be  obtained  only 
on  exclusion  of  alcohol  and  water,  is  not  hydrolysed  by  these  to  any 
marked  extent,  and  the  formation  of  the  free  acid  is  accompanied  by 
that  of  alkyl  ethers.  This  explanation,  although  satisfactory  when 
the  reacting  substances  are  heated  with  water  or  alcohol  for  a  long 
time  at  high  temperatures,  is  insufficient  when  the  reaction  takes  place 
at  the  ordinary  temperature,  as  under  these  conditions  alkyl  haloids 
are  hydrolysed  by  alcohol  (Burke  and  Donnan,  Trans.,  1904,  85,  587) 
or  by  water  (Cain,  Abstr.,  1894,  ii,  133)  only  very  slowly. 
Certain  results  (Abstr.,  1904,  i,  249)  have  suggested  that  the 
amount  of  free  acid  formed  is  dependent  on  the  nature  of  the  organic 
acid  ;  the  action  of  methyl  iodide  on  a  number  of  organic  silver  salts 
has  now  been  investigated  and  it  is  found  that  with  silver  acetate, 
phthalonate,  camphorate,  or  benzoate  the  amount  of  free  acid  obtained 
is  greater  in  presence  of  water  and  methyl  alcohol  than  in  that  of  the 
alcohol  alone.  Acetic  acid  is  formed  at  the  ordinary  temperature  or  at 
55°  only  in  presence  of  water.  On  the  other  hand,  3-nitrophthalic 
acid  is  formed  from  the  silver  salt  in  approximately  the  same  amount 
in  methyl-alcoholic  as  in  aqueous  methyl-alcoholic  solution.  The 
conclusion  is  drawn  that  the  action  of  methyl  alcohol  or  water  on 
methyl  iodide  is  catalytically  accelerated  by  the  silver  salt,  the  extent 
of  the  acceleration  being  dependent  on  the  nature  of  the  organic  acid. 

The  formation  of  the  free  acid  and  the  abnormal  reactions  to  which  it 
gives  rise  are  discussed  from  a  theoretical  point  of  view.  G.  Y. 

yol.  xcii.  i.  d  d 
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Identity  of  the  Four  Valencies  of  the  Carbon  Atom. 

Louis  Henry  (Bull.  Acad  roy.  Belg.,  1906,  722 — 731). — The  author 
has  compared  the  physical  properties  of  the  four  nitromethanes  and 
acetonitriles  obtained  by  the  successive  replacement  of  the  four  atoms 
of  hydrogen,  one  at  a  time,  in  methane  by  ND2  and  by  CN  respectively 
(compare  Abstr.,  1887,  711),  and  confirms  his  statement  that  each  set 
of  compounds  consists  of  the  same  substance.  The  following  physical 
constants  are  given  :  nitromethane,  b.  p.  101 — 102°/750 — 760  mm., 
D?  M3723— T13782,  ng  1-39345— 1 -39358  (compare .Bruhl,  Abstr., 
1895,  ii,  194), ^m.  p.  -28-4°  to  —28*5°.  Acetonitrile,  b.  p.  82-2 — 83°/ 
747 — 764  mm.,  m.  p.  —44°  to  -46°  (compare  Schneider,  Abstr.,  1897, 
ii,  304),  Df  0-78614—0-78670,  ng  1  -34420— 1*34426  (compare  Briihl, 
loc.  cit.). 

The  coefficients  of  dilatation  of  the  two  compounds  have  been  deter¬ 
mined  by  De  Heen,  who  finds  for  the  following  relation,  Vt  =  F10(l  + 
at  +  6t2),  where  t  —  t  —  10,  that  in  the  case  of  nitromethane  between  10° 
and  100°,  a  —  0  001 147  and  b  =  0  000002356, and  for  acetonitrile  between 
10°  and  80°,  a  =  0  0013  and  6  =  0-000003.  T.  A.  H. 

Direct  Dehydration  of  DimethyKsopropylcarbinol.  Louis 
Henry  ( Compt .  rend.,  1907,  144,  552 — 554). — DimethyKsopropyl¬ 
carbinol  was  prepared  by  treating  ethyl  isobutyrate  with  magnesium 
methyl  bromide.  When  heated  with  slight  excess  of  acetic  anhydride 
in  presence  of  a  little  sulphuric  acid,  it  is  dehydrated,  yielding  a  mix¬ 
ture  of  /ly-dimethyl-Aa-butylene,  CH2ICMe*CHMe2,  b.  p.  56 — 58°/ 
767  mm.,  and  /ly-dimethyl-A^-butylene,  CMe2ICMe2,  b.  p.  72 — 73°/ 
767  mm.  The  same  mixture  of  hydrocarbons  is  produced  when  dimethyl- 
iaopropyl  bromide  is  heated  with  potassium  acetate  in  presence  of  acetic 
acid,  or  when  the  haloid  esters  of  sec.-pinacolyl  alcohol  are‘treated  with 
alkalis  (compare  Delacre,  Abstr.,  1906,  i,  476 ;  1907,  i,  7).  T.  A.  H. 

Secondary  C7  and  C8  Alcohols.  Joseph  Muset  (Bull.  Acad.  roy. 
Belg.,  1906,  775 — 789.  Compare  Abstr.,  1906,  i,  723). — Propylisopropyl- 
carbinol,  b.  p.  141 — 142°/765  mm.,  D17  0'821,  nDl*41493,  obtained  by 
the  action  of  isobutaldehyde  on  magnesium  n-propyl  bromide,  is  a  colour¬ 
less  liquid  of  agreeable  odour  and  bitter  burning  taste  and  decolorises 
bromine  in  the  cold.  The  corresponding  acetate,  b.  p.  162 — 163°/765mm., 
D20  0-877,  obtained  by  the  action  of  acetyl  chloride  on  the  alcohol,  is  a 
colourless  liquid  of  agreeable  odour.  The  isomeric  tert. -alcohol, 
dimethylbutylcarbinol,  b.  p.  141 — 142°/755  mm.,  prepared  by  de  Wael, 
on  treatment  with  acetyl  chloride  yields  the  corresponding  chloride, 
b.  p.  130 — 135°  (decomp.),  and  only  decolorises  bromine  on  warming ; 
thus  confirming  Henry’s  suggestion  ( Abstr., 1907,  i,  4)  that  bromine  may 
be  used  as  a  differential  reagent  for  isomeric  sec.-  and  tert.- alcohols. 

isoPropylbutylcarbinol,  C4H9,CHPr0-OH,  b.  p.  153 — 154°,  D20  0-825, 
wD  1*42041,  is  a  colourless  liquid,  less  mobile  than  water,  and  has  a 
pleasant  odour  and  a  burning  taste,  and  is  obtained,  together  with 
isobutyl  alcohol,  by  the  interaction  of  isobutaldehyde  with  magnesium 
butyl  bromide;  the  corresponding  acetate,  b.  p.  172°/760  mm., 
D20  0*875,  1-41664,  is  a  colourless,  mobile  liquid  with  a  pleasant  odour 

and  bitter  taste.  y-Iodo-f}-methylheptane,  b.  p.  160 — 175°,  obtained  by 
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the  action  of  red  phosphorus  and  iodine  on  the  alcohol,  when  distilled 
over  lead  hydroxide  furnishes  dimethylamylcarbinol,  C6Hu*CMe2*OH 
(Masson,  Abstr.,  1901,  i,  250),  b.  p.  162°,  D20  0-819,  nD  1-43031,  which 
has  also  been  prepared  by  the  action  of  ethyl  n-hexoate  on  magnesium 
methyl  iodide.  On  treatment  with  acetyl  chloride,  this  tert.- alcohol 
furnishes  the  corresponding  chloride  (compare  Henry,  1906,  i,  781),  a 
colourless,  mobile,  strongly-smelling  liquid,  which  on  heating  alone,  or 
better,  with  potassium  hydroxide,  furnishes  the  octylene,  CMe2.‘CH*C4H8, 
b.  p.  123 — 125°/755  mm.,  D20  0"816,  a  colourless,  mobile,  feebly- 
smelling  liquid,  which  burns  with  a  brilliant  flame  and  furnishes  a 
liquid  dibromide. 

Propylisobutylcarbinol,  OH2Pr^*OHPra,OH,  b.  p.  160°,  D20  0-8207, 
nD  1*42031,  obtained  together  with  amyl  alcohol  by  the  action  of  iso - 
valeraldehyde  on  magnesium  propyl  bromide,  is  a  colourless,  rather 
viscid  liquid  with  a  pleasant  odour  and  burning  taste.  The  corre¬ 
sponding  acetate,  b.p.l78°/768  mm.,  D18  0-880, nD  1-41554,  is  a  colourless 
liquid  of  pleasant  odour.  T.  A .  H. 


Methyl -n-beptylcarbinol.  Joseph  Van  Gysegem  (Bull.  Acad. 
roy.Belg.,  1906,692 — 706). — Methyl-n-heptylcarbinol,  CyHjg'CHMe’OH, 
b.  p.  197— 198°/747  mm.,  m.  p.  -35°  to  -  36°,  D20  0  84708  ,nD  1-43533, 
prepared  by  the  action  of  acetaldehyde  on  magnesium  n-heptyl  bromide, 
is  a  colourless,  rather  viscid  liquid  with  a  rancid  odour  and  a  bitter, 
nauseous  taste.  The  corresponding  acetate,  b.  p.  214 — 215°/752  mm., 
D20  0-8804,  nD  1-42251,  obtained  by  the  action  of  the  bromide  on  silver 
acetate  in  presence  of  ether,  is  a  colourless  liquid  with  a  slight,  fruity 
odour.  The  chloride ,  b.  p.  190°/764  mm.,  D20  0-8563,  is  a  colourless, 
feebly-smelling  liquid  which  does  not  solidify  at  —75°.  The  bromide, 
b.  p.  140°/100  mm.,  and  208 — 209°/767  mm.  (decomp.),  D20  1-081, 
nD  1-45357,  resembles  the  chloride,  and,  on  treatment  with  potassium 
hvdroxide  or  sodium  methoxide  or  ethoxide,  yields  the  corresponding 
nonylene ,  CHMe:CH*C6H13,  b.  p.  153— 154°/768  mm.,  D2°  0-8371, 
nD  1-42031,  which  is  a  colourless,  mobile  liquid  of  penetrating  odour 
and  furnishes  a  liquid  dibromide.  The  methyl  ether ,  C7H15*CHMe*OMe, 
cannot  be  obtained  by  the  action  of  the  bromide  on  sodium  methoxide, 
and  was  prepared  by  the  action  of  the  compound,  CHMeCl'OMe,  on 
magnesium  n-heptyl  bromide.  It  is  a  mobile,  pleasant-smelling  liquid, 
b.p.  188 — 189°/760mm.,  D20  0"8228.  The  ethyl  ether,  b.  p.  200°/757  mm., 
D  0  8193,  nD  1-423,  similarly  prepared,  resembles  its  lower  homo- 
logue. 

When  methyl-n-heptylcarbinol  is  oxidised  with  potassium  di¬ 
chromate  and  sulphuric  acid,  it  furnishes  methyl  n-heptyl  ketone,  b.  p. 
191— 192°/760  mm.,  D20  0-8281,  nD  1-42791,  a  colourless,  mobile  liquid 
with  a  pleasant,  fruity  odour  and  a  disagreeable  taste  ;  it  furnishes  a 
crystalline  compound  with  sodium  hydrogen  sulphite.  On  oxidation 
with  warm  chromic  acid  mixture  the  ketone  yields  acetic  and  n-heptoic 
acids.  Methyl  n-heptyl  ketone  was  prepared  synthetically  by  the 
interaction  of  acetonitrile  and  magnesium  n-heptyl  bromide,  but,  as 
Blaise  has  observed  in  other  cases  (Abstr.,  1902,  i,  164),  this  method 
gives  a  poor  yield,  T.  A.  H, 
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E thy  1-n-h exy Icarbin ol .  Adiiemar  Gerard  (Bull.  Acad.  roy.  Belg., 
1906,  790 — 795.  Compare  Wagner,  Abstr.,  1885,  370). — This  alcohol 
may  be  obtained  by  the  action  of  magnesium  ethyl  bromide  on 
heptaldehyde,  or  by  the  action  of  propaldehyde  on  magnesium  hexyl 
bromide.  As  Konowaloff  has  shown,  the  former  reaction  gives  rise  to 
a  mixture  of  the  required  alcohol  with  heptyl  alcohol,  from  which 
it  cannot  be  separated  readily.  By  employing  the  second  reaction, 
a  yield  equivalent  to  50%  of  the  theoretical  of  ethyl-w-hexylcarbinol, 
m.  p.  -20°  to  —23°,  D20  0*8150,  wD  1*42791,  is  obtained.  This  is  a 
colourless,  rather  viscous  liquid  with  a  disagreeable  odour  and  a  burning 
taste;  with  acetyl  chloride  it  furnishes  the  corresponding  acetate, 
b.  p.  203 — 204°/761  mm.,  D20  0*8321,  a  colourless,  pleasant-smelling 
liquid.  T.  A.  H. 

Propyl-w-amylcarbinol.  Marcel  Pexsters  (Bull.  Acad.  roy. 
Belg.,  1906,  796 — 802). — Bropyl-n-amylcarbinol,  C5Hn*CHPra*OH, 
b.  p.  192— 193°/760  mm.,  D20  0*8282,  nD  1*41971,  prepared  by  the 
action  of  n-butaldehyde  on  magnesium  w-amyl  bromide,  is  a  colourless, 
somewhat  viscid  liquid  with  a  faintly  ethereal  odour  and  a  piquant, 
slightly  bitter  taste  ;  it  does  not  yield  a  phenylurethane.  The  corre¬ 
sponding  acetate ,  b.  p.  199 — 200°/767  mm.,  D20  0*8531,  obtained  by 
the  action  of  acetyl  chloride,  is  a  colourless  liquid  with  a  pleasant 
ethereal  odour. 

Primary  n -amyl  nitrile,  b.  p.  104°/761  mm.,  D20  0*8528,  1*38506, 

obtained  by  the  addition  of  dilute  sulphuric  acid  to  w-amyl  alcohol 
dissolved  in  an  aqueous  solution  of  sodium  nitrite,  is  a  mobile,  slightly 
yellow  liquid  with  the  characteristic  odour  of  nitrous  esters  ;  it  is 
unstable  and  develops  an  acid  reaction  when  kept. 

Primary  n -amyl  mercaptan,  b.  p.  126°/767  mm.,D20  0*8572, nu  1*44366, 
prepared  by  the  action  of  potassium  hydrogen  sulphide  in  alcohol  on 
amjl  bromide,  is  a  colourless,  mobile  liquid  with  a  penetrating  and 
particularly  disagreeable  odour.  T.  A.  H. 

n-Dibutylcarbinol.  Fernand  Malengreau  (Bull.  Acad.  roy.  Belg., 
1906,  802 — 810). — /i-Dibutylcarbinol,  CH(C4ff9)2*OH,  may  be  obtained 
by  the  interaction  of  magnesium  w-butyl  bromide  and  either  ethyl 
formate  or  n-valeraldehyde  (compare  Grignard,  Abstr.,  1901,  i,  250). 
The  first  of  these  reactions  furnishes  dibulylcarbinyl  formate,  b.  p. 
194°/766  mm.,  D20  0*870,  which  is  a  colourless,  mobile,  pleasant¬ 
smelling  liquid.  The  second  reaction  furnishes  free  n -dibutylcarbinol , 
b.  p.  193°/766  mm.,  D20  0*823,  and  mol.  refraction  44*8  (calc.  45*05). 
The  corresponding  acetate,  b.  p.  205°/770  mm.,  D20  0*850,  obtained 
by  the  action  of  acetyl  chloride,  is  a  mobile,  pleasant-smelling  liquid. 

Butyli&obutylcarbinol  may  be  prepared  by  the  action  of  tsovaler- 
aldehyde  on  magnesium  rt-butyl  bromide,  or  by  the  action  of  n-valer- 
aldehyde  on  magnesium  isobutyl  bromide ;  the  first  of  these  reactions, 
which  also  give  rise  to  some  tsoamyl  alcohol,  was  employed  in  the 
present  instance.  This  alcohol,  CH2Pr^*CH(OH)*C4H9,  b.  p.  184°/766 
mm.,  D20  0*815,  mol.  refraction  44*83  (calc.  45*05),  is  a  colourless,  not 
very  mobile  liquid  of  pleasant  odour.  The  acetate,  b.  p.  195°/768  mm., 
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D20  0*859,  mol.  refraction  55*2  (calc.  55*14),  is  a  pleasant-smelling 
liquid. 

The  ?i-butyl  alcohol,  used  as  a  starting  point  in  the  foregoing  reac¬ 
tions,  was  prepared  either  by  Grignard’s  method,  the  action  of  form¬ 
aldehyde  on  magnesium  propyl  bromide,  or  by  the  reduction  of  ethyl 
butyrate  as  described  by  Bouveault ;  the  former  method  gave  a  yield 
of  70%  and  the  latter  of  60%  of  the  theoretical.  The  w-valeraldehyde 
was  prepared  by  distilling  a-hydroxycaproic  acid,  as  suggested  by 
Blaise,  and  only  a  20%  yield  was  obtained.  T.  A.  H. 

The  Wax  from  the  Palm  Raphia  Ruffia  of  Madagascar 
and  Arachyl  Alcohol.  Albin  Haller  ( Compt .  rend.,  1907,  144, 
594 — 598). — The  wax  from  Raphia  Ruffia,  described  by  Jumelle 
{Compt.  rend.,  1905,  141,  1251),  has  m.  p.  80°,  b.  p.  280 — 300°/10 
mm.  (decomp.),  is  completely  soluble  in  boiling  benzene,  but  when 
treated  with  boiling  alcohol  leaves  10%  (m.  p.  77°)  undissolved. 
Analysis  of  the  crude  wax,  the  product  of  distillation  and  the  portion 
soluble  in  alcohol,  agree  most  nearly  with  the  formula  C20H42O.  It  is 
not  identical  with  Etard’s  medicagol  (Abstr.,  1892,  746),  but  appears 
to  be  a  saturated  alcohol  or  mixture  of  alcohols.  It  is  not  attacked  by 
boiling  aqueous  or  alcoholic  potash,  and  does  not  combine  with 
bromine.  It  forms  an  acetate,  C20H41OAc,  with  a  grey  colour,  soft 
consistency,  and  m.  p.  65°  ;  and  a  benzoate,  C20H41OCOC6H5,  a  dark 
brown,  oily  mass,  m.  p.  55°. 

The  wax  when  heated  with  zinc  chloride  gives  a  white,  greasy 
substance  which  crystallises  in  ill-defined  nacreous  lamellae,  m.  p.  55°. 
When  this  is  distilled  with  phosphoric  oxide,  the  melting  point  is 
reduced  to  40°,  and  a  repetition  of  the  process  reduces  it  to  36°  with¬ 
out  change  in  composition.  The  hydrocarbons  so  obtained  combine 
with  bromine. 

The  wax  resists  oxidation  by  potassium  dichromate  in  glacial  acetic 
acid,  or  by  heating  with  potash-lime.  Arachyl  alcohol ,  C20H42O,  a 
white,  waxy  substance,  m.  p.  71°,  prepared  by  reduction  of  methyl 
arachidate,  is  not  identical  with  the  preceding  substance.  E.  H. 

Preparation  of  Ethylene  Glycol  and  Other  Alcohols.  Louis 
Henry  {Bull.  Acad.  roy.  Bely.,  1906,  732 — 740.  Compare  Abstr., 
1897,  i,  1 ;  1899,  i,  660;  1901,  i,  577  ;  1902,  i,  736).— The  author  has 
applied  the  method  of  hydrolysis  described  by  Haller  (Abstr.,  1907,  i,  9), 
which  consists  in  heating  the  requisite  alkyl  ester  with  methyl  alcohol 
containing  hydrogen  chloride,  to  the  diacetyl  derivatives  of  ethylene  and 
trimethylene  glycols,  and  to  pyruvyl  acetate,  and  finds  that  in  each  of 
these  three  cases  better  yields  of  the  corresponding  alcohols  are  obtained 
than  can  be  secured  by  the  processes  previously  in  use  for  their  pre¬ 
paration.  Similarly, 'trimethylene  chlorohydrin,  CH.jCl’CH^CH.j'OH, 
may  be  prepared  readily  from  the  corresponding  chloroacetate, 
CH^l’CHg’CHg'OAe,  by  this  means.  T.  A.  H. 

Sodium  Ethoxide.  William  Oechsner  de  Coninck  and  Edouard 
Chauvenet  {Bull.  Acad.  roy.  Belg.,  1907,  33 — 34). — At  a  red  heat, 
sodium  ethoxide  furnishes  ethylene,  acetylene,  and  hydrogen.  Nitric 
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acid  yields  at  first  ethyl  nitrite  and  finally  carbon  dioxide.  Other 
oxidising  agents  furnish  acetaldehyde  and  acetic  acid,  but  with  chlorine 
a  small  quantity  of  monochloroacetic  acid  is  also  formed.  Formic,  acetic, 
oxalic,  benzoic,  and  hydrochloric  a*  ‘  ;  furnish  the  corresponding  ethyl 
esters,  but  with  sulphuric  acid  a  fixture  of  ethyl  ether  and  ethyl 
hydrogen  sulphate  is  formed,  and  after  prolonged  action  some  ethylene 
is  produced.  Ethyl  benzoate  reacts  with  the  ethoxide  to  form  a  number 
of  products,  among  which  ethyl  ether  and  sodium  benzoate  were 
recognised.  T.  A.  H. 

The  Substitution  of  Ethoxy-Groups  by  Radicles.  Alexei  E. 
Tschitschibabin  {J.  Russ.  Phys.  Chem.  Soc.,  1907,  39,  8 — 13). — A 
reply  to  Reformatsky’s  criticism  of  the  author’s  paper  on  this  subject 
(J.  Puss.  Phys.  Chem .  Soc,,  1906,  38,  327,  677).  Z.  K. 

Nitrogen  Bases  Formed  in  the  Decomposition  of  Cephalin. 
H.  Cousin  (J.  Pharm.  Chim.,  1907,  [vi],  25,  177 — 180.  Compare 
Abstr.,  1906,  i,  725). — Thudichum  has  stated  that,  on  hydrolysis  with 
baryta,  cephalin  furnishes  choline  and  two  other  bases  yielding 
platinichlorides  having  respectively  the  formulae  (C2H7ON)2,H2PtCl6 
and  C5H14ON2,HCl,PtCl4.  The  author  finds  that  on  hydrolysis  with 
hydrochloric  acid  the  only  base  obtained  from  cephalin  is  choline  and 
he  suggests  that  the  others  obtained  by  Thudichum  are  probably  formed 
by  prolonged  ebullition  of  the  choline  with  baryta.  T.  A.  H. 

Preparation  of  Formates  from  Alkali  Hydroxides  and 
Carbon  Monoxide  at  a  High  Temperature  under  Pressure. 
Elektkochemiscbe  Werke  (D.R.-P.  179515). — Alkali  formates  are 
readily  produced  in  theoretical  yield  when  the  alkali  hydroxide  is 
employed  in  the  form  of  lumps  as  large  as  peas.  The  reaction  is 
carried  out  in  a  closed  vessel  fitted  with  a  mechanical  stirrer,  so  that 
the  solid  materials  can  be  continually  agitated.  The  carbon  monoxide, 
either  pure  or  in  the  form  of  producer  gas,  is  introduced  under  pressure, 
and  the  initial  temperature  is  100 — 120°.  A  small  amount  of 
moisture,  about  4%,  may  be  present,  and  when  two-thirds  of  the 
alkali  hydroxide  is  converted  into  formate,  a  further  2%  of  water  is 
introduced.  G.  T.  M. 

Hydrogenation  of  Compounds  Containing  the  Carboxyl 
Group  by  the  Method  of  Sabatier  and  Senderens.  Johan  F. 
Eykman  {Chem.  Weekblad,  1907,  4,  191 — 193.  Compare  Darzens,  this 
vol.,  i,  277). — The  application  of  the  method  of  Sabatier  and  Senderens 
to  the  hydrogenation  of  various  acids,  such  as  undecenoic,  erucic, 
isolauronic,  and  others,  yielded  good  results,  indicating  that  the 
presence  of  the  free  carboxyl  group  does  not  retard  the  action.  At 
about  210°,  camphoric  anhydride  is  reduced  almost  quantitatively  to 
campholide,  m.  p.  215°  (Haller  gives  211°).  With  benzene  and 
aluminium  chloride,  campholide  yields  phenylcampholic  acid,  m.  p.  132°. 
Reduction  of  succinic  anhydride  yields  y-butyrolactone,  but  part  of  the 
anhydride  is  converted  into  succinic  acid  by  the  water  formed. 
Citraconic  acid  undergoes  partial  hydrogenatipn  into  pyrotartaric  acid, 
m.  p.  112°.  A.  J,  W. 
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Esterification  of  Castor  Oil.  Albin  Haller  ( Compt .  rend., 
1907,  144,  462 — 466). — When  castor  oil  is  dissolved  in  methyl 
alcohol  containing  1%  hydrochloric  acid  and  heated  in  a  reflux 
apparatus  for  several  hours,  there  are  obtained  a  small  quantity  of 
oenanthaldehyde,  proceeding  either  from  decomposition  of  the  oil 
itself  or  of  the  methyl  ricinoleate,  methyl  stearate,  methyl  ricinoleate, b,  p. 
225— 227°/10  mm.;  D1B  0  927  ;  [a]D  +5°2';  n™  1-4645,  and  methyl 
dihydroxystearate,  m.  p.  107 — 108°  (Juillard,  Abstr.,  1895,  i,  500). 

Esterification  of  the  oil  with  ethyl  alcohol,  under  the  same  conditions, 
gives  ethyl  ricinoleate ,  b.  p.  227 — 230710  mm.;  D15  0-918;  [a]D 
+  4-48°;  9i},6  1-4630  ;  whilst  with  w-propyl  and  isobutyl  alcohols, 
n •propyl  ricinoleate ,  b.  p.  233 — 236710  mm.  ;  D15  0"912  ;  [aJD  +  4-.35°; 
m]d5  1-4624,  and  iso  butyl  ricinoleate,  b.  p.  239 — 241710  mm.;  D15 
0-908;  [a]D  +4  22°;  n ■],  1-4621,  are  obtained. 

The  results  confirm  the  conclusions  of  previous  authors  of  the 
presence  in  castor  oil  of  the  glycerides  of  stearic,  ricinoleic,  and 
dihydroxystearic  acids,  but  do  not  confirm  Hazura  and  Griissner’s 
discovery  (Abstr.,  1888,  1270)  of  two  isomeric  ricinoleins.  As  yet, 
the  oxidation  of  methyl  ricinoleate  by  means  of  potassium  perman¬ 
ganate  in  acetone  solution  has  only  given  a  methyl  trihydroxystearate, 
C]9H3805,  m.  p.  87°,  whilst  the  authors  cited  obtained  two  isomeric 
trihydroxy  stearic  acids  by  oxidation  of  liquid  ricinoleic  acid. 

When  methyl  or  ethyl  ricinoleate  is  distilled  under  the  ordinary 
pressure,  oenanthaldehyde  and  an  ester  of  undecenoic  acid  are  formed, 
^'18^88^8®'  ”  07HuO  +  CjjHjgOgR. 

With  methyl  ricinoleate  the  yield  of  aldehyde  is  62%  and  of  methyl 
undecenoate  40%  of  the  theoretical,  whilst  with  the  ethyl  ester 
the  corresponding  quantities  are  50%  and  32%  respectively. 

E.  H. 

Action  of  Mercuric  Acetate  Dissolved  in  Acetic  Acid  on 
Unsaturated  Fatty  Acids.  Alexandre  Leys  {Bull.  Soc.  Chim., 
1907,  [iv],  1,  262 — 268.  Compare  Abstr.,  1905,  i,  433  ;  ii,  655). — 
When  oleic  acid  or  olein  is  added  to  a  solution  of  mercuric  acetate  in 
acetic  acid  and  the  mixture  is  warmed,  it  becomes  brown  and  a 
precipitate  of  mercurous  acetate  is  formed,  which,  unless  excess  of 
mercuric  acetate  is  present,  is  further  reduced  to  mercury.  Crotonic, 
elaidic,  and  linoleic  acids  behave  similarly,  but  their  glyceryl  and  other 
esters  do  not  react  in  this  manner.  The  reaction  appears  to  be 
confined  to  the  monobasic  unsaturated  acids,  but  in  the  case  of  maleic 
acid,  although  no  precipitate  is  formed,  a  soluble  mercurous  salt  appears 
to  be  produced,  and  with  succinic  acid  there  is  a  formation  of 
mercurous  acetate.  The  other  product  (mercurialised  olein),  formed 
when  olein  is  treated  in  this  manner,  can  be  isolated  as  a  brown  syrup, 
which,  after  a  time,  solidifies  to  a  confused  mass  of  transparent  crystals 
and  gives  a  yellowish-red  colour  with  nitric  acid.  The  mercury  may 
be  estimated  in  this  material  by  dissolving  it  in  chloroform,  adding 
excess  of  iodine  in  alcohol,  decolorising  after  an  hour  with  sodium 
thiosulphate,  separating  and  evaporating  to  dryness  the  aqueous  layer, 
treating  the  residue  with  aqua  regia,  and  applying  Deniges’s  process 
(Abstr.,  1896,  ii,  385).  T.  A.  H, 
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Hydrogen  Iodide  Additive  Compounds  of  Oleic,  Elaidic, 
and  Braesidic  Acids.  Farbenfabriken  vorm.  Friedr.  Bayer  & 
Co.  (D.R.-P.  180087). — The  unsaturated  acids  of  high  molecular 
weight  on  treatment  with  phosphorus,  iodine,  and  water  give  rise  to 
a  mixture  of  the  hydrogen  iodide  additive  compounds  and  certain 
products  containing  phosphorus ;  the  latter  are  removed  only  with 
great  loss  of  the  iodo-derivative.  The  iodation  leads  to  pure  products 
when  it  is  effected  with  a  concentrated  glacial  acetic  acid  solution  of 
hydrogen  iodide ;  the  latter  being  prepared  from  i  iodine  and 
copaiva  oil. 

lodobehenic  acid  is  obtained  as  a  colourless  solid  on  shaking  erucic 
acid  with  rather  more  than  the  calculated  amount  of  the  hydrogen 
iodide  solution  ;  the  operation  takes  several  days  and  is  effected  at 
60—70°. 

Iodostearic  acid,  a  pale  yellow  oil  at  the  ordinary  temperature,  is 
prepared  in  a  precisely  similar  manner  from  oleic  acid,  and  brassidic 
and  elaidic  acids  are  also  amenable  to  this  process.  G.  T.  M. 

Condensation  of  Ethyl  Acetoacetate  and  Formaldehyde  in 

the  Presence  of  Sodium  Hydroxide.  E.  I.  Orloff  (J.  Russ. 

Fhys.  Chem.  Soc.,  1906,  38,  1200 — 1204). — From  the  mass  obtained 

by  the  action  of  formaldehyde  on  a  cold  solution  of  ethyl  acetoacetate 

CMe-CH-C-OH 

I]  II 

|  CH  j  j  > 

OH-C - CH-OMe 

has  been  isolated.  It  is  amorphous  and  does  not  melt  at  118°,  is 
readily  soluble  in  sodium  hydroxide  and  alcohol,  sparingly  so  in  many 
organic  solvents.  It  is  of  an  acidic  or  phenolic  character,  has  many 
of  the  properties  of  shellac,  and  with  methyl  iodide  yields  the 
me^oanz-derivative,  C9H10(OMe)2.  Z.  K. 

[Esters  of  Citrylidenealkoxyacrylic  Acids.]  A.  Maschmeyer 
(D.R.-P.  178298). — The  compound  obtained  by  condensing  citral  and 
ethyl  acetoacetate  has  no  distinctive  odour  of  violets  when  warmed 
with  strong  acids,  and  yields  a  product  which  furnishes  ionone  on  hydro¬ 
lysis.  It  is  now  found  that  the  condensation  products,  obtained  from 
citral  and  the  alkyl  chloroacetates  in  the  presence  of  the  alkali 
ethoxides,  readily  yield  yellow,  oily  substances  which,  although 
possessing  an  intense  odour  of  violets,  are  nevertheless  quite  distinct 
from  ionone. 

Methyl  citrylidenemethoxyacrylate,  C9H15*CHIC(0Me)*C02Me,  b.  p. 
170 — 200°/20  mm.,  is  prepared  by  adding  a  cooled  mixture  of  citral 
and  ethyl  chloroacetate  to  ether  containing  suspended  sodium 
methoxide. 

Methyl  cyclocitrylidinemelhoxyacrylate,  b.  p.  165 — 185°/21  mm., 
D23  0  950,  is  produced  by  dissolving  the  foregoing  ester  in  cold  con¬ 
centrated  sulphuric  acid  and  pouring  the  product  on  to  ice ;  it  may 
also  be  obtained  by  boiling  with  stxong  aqueous  solutions  of  oxalic 
or  phosphoric  acid.  G.  T.  M. 


ORGANIC  CHEMISTRY. 


381 


New  Synthesis  of  Tetronic  Acid.  Erich  Benary  ( Ber .,  1907, 
40,  1079 — 1083). — When  ethyl  sodiomalonate  (2  mols.)  and  acetyl 
chloride  (1  mol.)  in  ether  are  gently  warmed,  instead  of  a  cyclo- 
propanonedicarboxylate  being  produced,  there  is  formed  ethyl  tetrone- 
4-carboxylate  (Anschutz  and  Bertram,  Abstr.,  1903,  i,  271),  from 
which  tetronic  acid  can  be  obtained  by  digestion  with  baryta  and 
conversion  of  the  barium  tetronecarboxylate  into  tetronic  acid  by 
acidification,  carbon  dioxide  being  liberated. 

After  the  removal  of  the  ethyl  tetronecarboxylate  from  the  ethereal 
solution,  there  remains  behind  in  small  quantity  a  compound ,  C9H1205, 
crystallising  in  needles,  m.  p.  91 — 92°,  the  constitution  of  which  has 
not  yet  been  determined.  Its  aqueous  solution  is  neutral,  but  it 
quickly  changes  to  ethyl  tetronecarboxylate,  and  this  compound  is 
likewise  obtained  on  treatment  with  bromine.  With  phenylhydrazine 
it  yields  a  phenylhy  dr  azide,  C13H1404N2,  a  white  powder,  m.  p.  188 — 189° 
(decomp.),  giving  Billow’s  reaction.  Dry  ammonia  gas  gives  a  com¬ 
pound ,  C7H904N,  a  white  powder,  m.  p.  243°  (decomp.).  Hydroxyl- 
amine  gives  a  monobasic  hydroxamic  acid,  07H905N,  m.  p.  180° 
(decomp.),  which  gives  an  intense  bluish-violet  coloration  with  ferric 
chloride. 

The  interaction  of  bromoi*obutyl  bromide  and  ethyl  malonate  results 

in  the  formation  of  3  :  3-dimethyltetronic  acid,  CH2<CQQ.Q^>CMe2, 

crystallising  from  benzene  in  colourless  leaflets,  m.  p.  142 — 143°. 
The  aqueous  solution  with  ferric  chloride  and  sodium  nitrite  gives 
the  same  characteristic  colorations  as  tetronic  acid.  W.  R. 

Mutual  Interconversion  of  Optically  Active  Bromosuccinic 
and  Aspartic  Acids.  Emil  Fischer  and  Karl  Raske  (Ber.,  1907, 
40,  1051 — 1057.  Compare  this  vol.,  i,  192). — Although  Tilden  and 
Marshall  (Trans.,  1895,  67,  494)  converted  aspartic  into  optically 
active  chlorosuccinic  acid  by  means  of  nitrosyl  chloride,  the  opposite 
change  has  not  yet  been  effected ;  the  product  described  by  Walden 
and  Lutz  (Abstr.,  1898,  i,  127),  produced  by  the  interaction  of  methyl- 
alcoholic  ammonia  and  ^-bromosuccinic  acid,  being  possibly  a  mono¬ 
amide  of  malic  acid. 

Z-Bromosuceinic  acid  when  treated  with  aqueous  ammonia  cooled 
at  first  to  —  40°  and  subsequently  maintained  for  a  day  at  +  3°  was 
converted  into  an  amorphous  mass  from  which  d-aspartic  acid, 
[a]o  -  25'470,  was  isolated.  A  Walden  re-arrangement  takes  place 
(compare  Walden,  Abstr.,  1896,  i,  205;  1898,  i,  127,  178;  1899,  ii, 
538  ;  Fischer,  this  vol.,  i,  192),  and,  similaily,  from  ethyl  ^-aspartate 
and  nitrosyl  bromide,  ethyl  eLbromosuccinate  was  obtained.  The 
replacement  of  the  amino-group  by  halogen  takes  place  in  two  stages, 
pCrbromides  being  first  formed. 

The  dibromide  of  ethyl  \- aspartate  hydrobromide  is  obtained  as  an  oil 
solidifying  in  the  cold  to  a  mass  of  reddish-yellow  crystals  which 
decompose  when  warmed,  but  can  be  kept  at  0°  in  a  vacuum  for  some 
little  time.  The  dibromide  of  l- aspartic  acid  hydrobromide  forms 
glistening,  brown  needles  or  prisms  which  decompose  slowly  even 
below  0°?  E.  F.  A. 
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ay-Dihydroxyglutaric  Acids.  Heinrich  Kiliani  and  0. 
Matthes  ( Ber.t  1907,  40,  1238 — 1242.  Compare  Kiliani  and  Herold, 
Abstr.,  1905,  i,  739). — It  has  been  overlooked  previously  that  loss  of 
carbon  dioxide  from  isosaccharic  acid  must  lead  to  the  formation  of  a 
mixture  of  two  ay-dihydroxyglutarie  acids,  consisting  of  the  optically 
H  H 

inactive  acid,  C02H*C*CH2*C*C02H  and  one  of  the  two  active  acids, 
OH  OH 

H  OH  OH  H 

C02H*C‘CH2*C*C02H,  and  C02H*C,CH2*C,C02H.  This  is  now  shown 

OH  H  H  OH 

experimentally  to  be  the  case ;  the  configuration  of  the  active  acid 
remains  to  be  established.  The  acids  are  separated  by  means  of  the 
calcium  salts,  that  of  the  active  acid  being  much  the  more  soluble. 

The  lactone  of  the  i-acid,  C5IIc04,  m.  p.  167 — 168°,  is  anhydrous; 
the  calcium,  zinc,  and  copper  salts  have  the  properties  described 
previously  ( loc .  cit.) ;  the  silver ,  brucine  hydrogen, 

(C23H2CO4N2,C6H8O0)2,H2O, 

m.  p.  238°  (decomp.),  [a]D  — 29‘3°,  and  brucine,  (C23H2604N2)2,C5H806, 
m.  p.  222 — 223°,  salts  are  described. 

d-ay-Dihydroxyglutaric  acid,  C6H806,  crystallises  in  prisms,  m.  p. 
125°,  [a]D  +  3‘90,  and  does  not  form  a  lactone.  The  calcium,  zinc 
(  +  2/7H„0),  copper,  silver,  quinine ,  m.  p.  156°,  brucine  hydrogen ,  m.  p. 
151°,  [a]r,  —24-4°,  and  brucine  (-p7H20),  m.  p.  128 — 129°,  or  when 
anhydrous,  203°,  salts  are  described.  G.  Y. 

Condensation  of  Some  Hydroxy-Acids  and  Formaldehyde 
in  the  Presence  of  Picric  Acid.  E.  I.  Orloff  (J.  Russ.  Rhys. 
Chem.  Roc.,  1906,  38,  1211 — 1216). — By  the  action  of  formaldehyde 
on  citric  acid  in  the  presence  of  picric  acid,  a  substance,  C7H807  +  2HsO, 
m.  p.  98 — 118°,  was  isolated  ;  when  melted,  it  loses  water,  forming  first 
C7H807,H20,  and  finally,  on  drying  at  118°,  C7H807.  Its  probable 

structure  is  CH2<q^q‘.^2>C(0H)*C02H  or 

0<oh7o?oo>c(oh)'ch^co2h- 

When  tartaric  acid  is  substituted  for  citric  acid,  a  substance,  prob¬ 
ably  2CgH2(K02)3*0H,C6H606,  m.  p.  115 — 117°,  is  formed.  It  is 
soluble  in  water  and  most  organic  solvents,  but  in  water  and  in 
alcohol  it  decomposes  with  liberation  of  picric  acid.  The  form  and 
colour  of  the  crystals  obtained  depend  on  the  relative  proportions  of 
the  reacting  substances.  As  might  be  expected  from  the  formula,  the 
substance  is  explosive.  Z.  K. 

Carbithionic  Acids.  II.  Dithioacetic  Acid.  Josef  Houben  and 
Heinrich  Pohl  ( Ber .,  1907,  40,  1303—1307.  Compare  Abstr.,  1906, 
i,  847). — Whilst  the  thioacyl  disulphides  are  stable  compounds,  the 
carbithionic  acids  Lave  bten  characterised  only  in  the  form  of  salts  or 
derivatives,  It  has  been  found  possible  now  to  isolate  carbithionic 
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acids  of  the  aliphatic  series  in  a  state  of  purity  and,  of  these,  metbyl- 
carbithionic  acid  \s  described  in  the  present  paper. 

Methyl carbithionic  acid  \dithioacetic  acid],  CHg'CS’SH,  prepared  by 
the  action  of  carbon  disulphide  on  magnesium  methyl  iodide  in  cooled 
absolute  ethereal  solution  and  decomposition  of  the  product  with  ice 
and  cooled  hydrochloric  acid,  is  obtained  as  a  reddish-yellow  oil,  b.  p. 
37°/15  mm.,  D20  1'24,  is  readily  soluble  in  organic  solvents,  and  dis¬ 
places  acetic  and  formic  acids  from  their  salts.  It  is  readily  oxidised, 
forms  thioacetyl  disulphide  when  shaken  with  water,  but  inflames  only 
when  heated,  colours  paper  reddish-yellow,  and  produces  black  spots  on 
the  skin.  The  alkali ,  alkaline  earth ,  aluminium ,  and  magnesium  salts 
are  soluble  in  water  ;  the  neutral  solutions  give  coloured  precipitates 
with  salts  of  the  heavy  metals.  The  dithio-acid  yields  a  viscid,  yellow 
mass  when  saturated  with  hydrogen  chloride,  forms  thioacetyl  disul¬ 
phide  when  treated  with  iodine  in  potassium  iodide  solution,  and  is 
reduced  in  alkaline  solution  to  a  yellow,  odourless  oil.  G.  Y. 

Ester- Acids  of  Sulphur-substituted  Carbonic  Acids  with 
Aliphatic  Hydroxy- Acids.  II.  B.  Holmberg  (J.  pr.  Chem.,  1907, 
[ii],  76,  169 — 187.  Compare  Abstr.,  1905,  i,  323). — One  trithio-, 
three  dithio-,  and  three  monothio-carboglycollic  acids  may  be  derived 
from  carboglycollic  acid,  0H*C0,0,CH2*C02H,  by  substitution  of 
sulphur  for  oxygen  atoms.  These  acids  are  unstable  in  the  free  state. 
In  the  present  paper,  derivatives  of  the  trithio-  and  of  one  of  the 
dithio-acids  are  described.  Such  ester-acids  may  be  formed  by  addition 
of  carbon  disulphide  to  glycollic  or  thioglycollic  acid  in  alkaline  solu¬ 
tion  ;  by  double  decomposition  of  the  resulting  monoglycollic  acids 
with  alkyl  haloids  or  salts  or  esters  of  halogen-substituted  acids ;  by 
oxidation  of  the  higher  sulphur  acids,  the  sulphur  atoms  being  substi¬ 
tuted  partially  by  oxygen  ;  by  the  action  of  carbonyl  or  thiocarbonyl 
chloride  on  hydroxy-  or  mercapto-acids,  and  by  decomposition  of  other 
related  compounds. 

In  the  nomenclature  of  the  sulphur  derivatives  of  carboglycollic  acid, 
the  author  now  uses  the  term  “  A-thio-  ”  in  place  of  “sulpho-  ”  pre¬ 
viously  employed  to  denote  a  sulphur  atom  doubly  linked  to  carbon, 
and  distinguishes  the  other  two  sulphur  atoms  of  the  trithiocarbonic 
group,  when  necessary,  as  a-  and  /3-thio-,  thus 
SEt-CS-OCH2-C02H 

becomes  ethyl  aA-dithiocarboglycollic  acid,  0Et*CS*S'CH2'C02H 
is  ethyl  /3A-dithiocarboglycollic  acid,  whilst  SEt'C0*S’CH2'C02H  is 
ethyl  dithiocarboglycollic  acid. 

Dithiocarbodiglycollic  acid  has  the  conductivity  constant  ^=0*156 
with  oo  =378  j  trithiocarbodiglycollic  acid,  with  oo  =378,  has 
AT=026. 

Potassium  ak-dithiocarboglycollate,  SK,CS*0*CH2*C02K,  formed  by 
the  action  of  carbon  disulphide  on  glycollic  acid  in  aqueous  potassium 
hydroxide  solution,  separates  on  addition  of  alcohol  as  a  yellow,  crystal¬ 
line  crust.  The  lead  salt  was  analysed.  With  potassium  chloroacetate, 
the  potassium  salt  yields  aA-dithiocarbodiglycollic  acid  ( loc .  cit.).  On 
liberation,  the  monoglycollic  acid  forms  a  yellow  oil  which  decomposes 
immediately  into  glycollic  acid  and  carbon  disulphide.  Ethyl  a&-ditTiio- 
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carbogly collie  acid ,  formed  by  the  action  of  ethyl  bromide  on  the  potass¬ 
ium  salt  in  aqueous  solution,  crystallises  in  slightly  yellow  needles, 
m.  p.  77 — 78°,  and,  with  oo  =378,  has  the  conductivity  constant 
K=  0'212  ;  tbe  potassium  ( +  H20),  sodium  (  +  3H20),  and  barium 
(  +  2H20)  salts  are  described.  The  ethyl-acid  is  decomposed  by  alcoholic 
potassium  hydroxide  at  the  ordinary  temperature,  yielding  ethyl 
mercaptan,  potassium  glycollate,  and  potassium  ethyl  thiocarbonate. 
When  heated  in  neutral  solution,  the  potassium  salt  of  the  ethyl-acid 
decomposes,  forming  carbon  dioxide,  hydrogen  sulphide,  ethyl  mercap¬ 
tan,  and  potassium  glycollate.  Tbe  action  of  aqueous  ammonia  on  the 
ethyl-acid  leads  to  the  formation  of  ethyl  mercaptan  and  ammonium 
thiocarbamylglycollate,  NH2*CS*0*CH2,C02NH4,  which  separates,  on 
evaporation  of  the  aqueous  solution,  as  a  white,  crystalline  mass. 
The  acid  crystallises  from  alcohol  in  colourless  plates,  m.  p.  Ill — 112°, 
and  can  be  titrated  with  iV-sodium  hydroxide  and  pbenolphthalein. 

Potassium  trithiocarboglycollate,  SK'CS'S’OHg’OOgK,  formed  by  the 
action  of  carbon  disulphide  and  potassium  hydroxide  on  thioglycollic 
acid  in  aqueous  solution,  crystallises  in  yellowish-red  needles  or  leaflets, 
gives  coloured  precipitates  with  salts  of  the  heavy  metals,  and  with 
potassium  chloroacetate  forms  potassium  trithiocarbodiglycollate. 

The  action  of  a  chloroacetate  on  potassium  ethyl  trithiocarbonate,  in 
aqueous  solution  cooled  by  ice,  leads  to  the  formation  of  ethyl  trithio¬ 
carbonate,  trithiocarbodiglycollic  acid,  and  ethyl  trithiocarboglycollic 
acid,  SEt'CS’S'CHg'COgH,  which  is  formed  also  in  small  amount  by 
the  action  of  ethyl  bromide  on  potassium  trithiocarboglycollate.  It 
crystallises  in  yellow  needles  or  thin  prisms,  m.  p.  755 — 76°,  is  soluble 
in  chloroform,  with  oo  =378  in  aqueous  solution,  has  the  conductivity 
constant  K—  0‘082,  and  decomposes  slowly  at  tbe  ordinary  temperature. 
The  calcium  salt  crystallises  in  two  forms,  differing  in  their  water  of 
crystallisation;  the  more  stable  (  +  3H20)  was  analysed.  The  amide, 
formed  from  chloroacetamide  and  potassium  ethyl  trithiocarbonate, 
crystallises  in  thin,  golden  leaflets,  m.  p.  123‘5 — 124°.  Ethyl  trithio¬ 
carboglycollic  acid  is  decomposed  only  slightly  by  water ;  in  neutral 
solution  it  yields  ethyl  trithiocarbonate  and  potassium  trithiocarbodi¬ 
glycollate  slowly  at  the  ordinary  temperature,  quickly  at  50 — 60°, 
whilst  at  higher  temperatures  decomposition  of  the  trithiocarbodi¬ 
glycollic  acid  takes  place.  The  partial  decomposition  takes  place 
rapidly  in  aqueous  alkaline  solution  at  the  ordinary  temperature, 
whilst  the  products  of  complete  decomposition  are  obtained  by  the  action 
of  alcoholic  potassium  hydroxide  or  ammonia.  Aqueous  ammonia  acts 
partly  as  an  alkali,  but  forms  also  a  product  which  is  probably  thiocarb- 
amylthioglycollic  acid.  The  oxidation  of  ethyl  trithiocarboglycollic 
acid  by  dilute  potassium  permanganate  does  not  stop  at  ethyl  dithio- 
carbogly collie  acid,  but  proceeds  to  the  formation  of  products  such  as 
ethylsulphonic  and  thioacetic  acids.  G.  Y. 


Preparation  of  Acyclic  Aldehydes.  I.  P.  Bagard  (Bull.  Soc. 
chim.,  1907,  [iv],  1,  307 — 320.  Compare  Blaise,  Abstr.,  1904,  i,  369  ; 
Le  Sueur,  Trans.,  1904,  85,  827, 1708). — When  an  a-hydroxycarboxylic 
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acid  is  heated,  it  loses  water  and  gives  rise  to  the  production  of  a 

small  quantity  of  the  corresponding  dilactide,  CHR^q^q^CHR, 

and  a  considerable  amount  of  non-volatile  acid  product,  probably  con¬ 
stituted  of  hemipolylactides  of  the  type 

C02H-CHR-0-C0-CHR _ OCOCHR-OH. 

Both  these  products  on  further  heating  furnish  an  aldehyde  containing 
one  carbon  atom  less  than  the  acid  initially  employed,  and  in  addition 
small  quantities  of  unsaturated  acids  and  olefinic  hydrocarbons,  these 
two  by-products  being  formed  by  loss  of  water  and  carbon  dioxide 
from  the  hydroxy-acid  or  the  dilactide.  The  esters  of  the  a-hydroxy- 
acids  distil  unchanged,  but  the  corresponding  alkyloxy-acids  and 
acyloxy-acids  when  heated  decompose,  furnishing  the  corresponding 
lower  aldehydes  without  any  intermediate  change,  and  give  a  better 
yield  of  the  aldehydes  than  is  obtained  from  the  parent  hydroxy-acids. 
The  a-hydroxy-acids  employed  in  this  investigation  have  been  prepared 
by  the  series  of  reactions  already  described  by  Blaise  ( loc .  cit.). 

Ethyl-a-hydroxyheptoaie  has  b.  p.  106°/14'5  mm.  The  anilide  of  the 
acid,  m.  p.  70°,  crystallises 'from  a  mixture  of  ethyl  acetate  and  light 
petroleum.  The  toluidide,  m.  p.  103°,  crystallises  from  ethyl  acetate. 
When  a-hydroxyheptoic  acid  is  heated,  it  furnishes,  in  addition  to 
hexaldehyde  (Lieben  and  Janecek,  Abstr.,  1877,  879)  and  butylethylene 
(Schorlemmer,  Abstr.,  1880,  158),  (a)  y-heptolactone,  b.  p.  118 — 120°/ 
15  mm.,  which  by  Blaise  and  Luttringer's  method  (Abstr.,  1905,  i, 
329)  yields  liydrazino-y-heptolactone,  m.  p.  88 — 89°,  crystallising  from 
ethyl  acetate  in  flattened  needles ;  (b)  an  unsaturated  acid,  b.  p. 
123 — 124°/20  mm.,  which  was  not  obtained  pure,  and  did  not  give 
concordant  combustion  results  for  heptenoic  acid,  and  (c)  a-hydroxy- 

.  ,  CH.-rCHJ .-CH-OCO  ,  .  , 

heptolacUde,  6o-0-CH.[CH2]1-CH3’  m’  P'  88  ’  wluCh 

crystallises  from  light  petroleum.  The  last-mentioned  substance,  which 
can  only  be  isolated  when  the  reaction  is  stopped  at  an  early  stage, 
when  heated  to  280 — 300°  yields  carbon  monoxide  and  hexaldehyde, 
and  leaves  an  amorphous,  viscous  residue  of  acid  reaction,  which  is 
probably  a  hemipolylactide. 

When  a -acetoxyheploic  acid,  obtained  as  an  oily  product  by  the  action 
of  acetyl  chloride  on  the  hydroxy-acid,  is  heated,  it  yields  carbon 
monoxide,  acetic  acid,  and  hexaldehyde,  the  yield  of  the  last  being 
68*7%,  that  is,  18%  higher  than  is  obtained  by  distilling  the  hydroxy- 
acid  itself. 


Hexaldehydesemicarbazone ,  m.  p.  106°,  crystallises  from  a  mixture  of 
benzene  and  light  petroleum.  The  oxime,  m.  p.  51°,  separates  in  long 
crystals  from  methyl  alcohol.  The  azine,  (OH3,[CH2]4,OHIN)2,  b.  p. 
132°/13  mm.,  is  a  colourless  liquid  which  is  very  unstable.  2-n-Amyl- 
naphthacinchonic  acid,  m.  p.  255 — 260°,  obtained  by  the  action  of 
pyruvic  acid  and  /3-naphthylamine  on  the  aldehyde,  is  a  crystalline 
powder,  and  separates  from  formic  acid  on  the  addition  of  methyl 
alcohol.  The  diethylacetal  of  the  aldehyde,  b.  p.  90°/30  mm.,  is  a 
colourless  liquid.  T.  A.  H. 
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Molecular  Compounds  of  Magnesium  Bromide  and  Iodide 
with  Aldehydes,  Ketones,  and  Acetals.  Boris  N.  Menschutkin 
(Zeitsch.  anorg.  Chem.,  1907,  53,  26 — 33.  Compare  Abstr.,  1904,  i, 
215  ;  1906,  i,  131,  132,  552). — The  molecular  compounds  described  in 
the  paper  were  obtained  by  direct  action  of  the  organic  compounds 
on  the  dietherates  of  the  magnesium  halides. 

The  compound,  MgBr2,3C6H5*CHO,  occurs  in  small,  hygroscopic  plates, 
m.  p.  159°;  Mgl^CgH^CHO  melts  at  139°.  The  solubility  curve  of 
these  compounds  in  benzaldehyde  has  been  determined  from  0°  to  their 
respective  melting  points.  The  compound  MgBr2,3CH3*CHO  has 
also  been  obtained  ;  it  undergoes  partial  decomposition  on  fusion. 

Compounds  of  the  respective  formulae  MgBr2,3COMe2  (m.  p.  92°) 
and  MgI2,6COMe2  (m.  p.  106 '5°)  have  also  been  prepared  and  the 
solubility  in  acetone  from  0°  to  the  respective  melting  points  deter¬ 
mined. 

At  low  temperatures,  magnesium  bromide  forms  a  compound  with 
chloral  hydrate,  probably  MgBr2,3CCI3-CH(OH)2,  but  at  higher 
temperatures,  owing  to  partial  dissociation  of  chloral  hydrate,  mag¬ 
nesium  bromide  hexahydrate  is  also  produced. 

With  methylal,  the  compound  MgBr2,2CH2(OMe)2,  m.  p.  112°,  was 
obtained.  Acetal  gives  with  the  iodide  a  compound, 
MgI2,2CH3-CH(OEt)2, 

m.  p.  86°.  The  mutual  solubility  of  these  compounds  and  methylal 
and  acetal  respectively  is  very  small.  G.  S. 

Methylation  of  Oximino-compounds.  Giacomo  Ponzio  and 
G.  Charrier  (Rend.  Accad.  Sci.  Torino,  1907,  42,  328 — 336). — The 
ordinary  method  of  preparing  methyl  derivatives  of  oximino-compounds 
by  the  action  of  methyl  iodide  in  presence  of  sodium  methoxide  is 
somewhat  tedious,  and  in  the  case  of  the  aliphatic  ketoximes  gives 
very  small  yields,  acetoxime,  for  example,  acting  in  the  two  tautofneric 

forms,  CMe2IN‘OH  and  CMe2<^jj,  and  giving  rise  to  both  the 

O-methyl  ether  and  the  A-methyl  ether  (compare  Dunstan  and  Gould- 
ing,  Trans.,  1901,  79,  628). 

The  following  method  for  preparing  the  0-methyl  ethers  of  oximino- 
compounds  is  simple,  and  can  be  applied  to  compounds  of  the  aromatic 
series.  The  oximino-derivative  (1  mol.),  dissolved  in  an  excess 
(4  mols.)  of  30%  sodium  hydroxide  solution,  is  agitated  with  com¬ 
mercial  methyl  sulphate  (T5  mols.).  This  reaction,  which  should  be 
moderated  by  cooling  the  mixture,  gives  a  yield  of  60 — 90%  of  the 
O-methyl  ether  ;  the  latter,  being  insoluble  in  the  alkaline  liquid,  can 
generally  be  isolated  directly. 

Methylethylketoxime  O-methyl  ether,  CMeEtIN*OMe,  is  a  pleasant¬ 
smelling  liquid,  b.  p.  95°/739'3  mm. ;  the  platinichloride, 
C5HnON,H2PtCl6, 

forms  yellow  prisms.  When  the  ether  is  boiled  with  10%  hydrochloric 
acid  solution  in  a  reflux  apparatus  it  undergoes  hydrolysis,  yielding 
methyl  ethyl  ketone.  The  semicarbazone  of  the  latter  separates  im¬ 
mediately  if  the  ketone  is  shaken  with  an  acetic  acid  bolution  of  semi- 
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carbazide  (compare  Scholtz,  Abstr.,  1896,  i,  343),  and  crystallises  from 
a  mixture  of  benzene  and  light  petroleum  in  white  prisms, 
m.  p.  143 — 144°;  Scholtz  {Joe.  cit.)  gave  m.  p.  135 — 136°.  On 
evaporating  on  a  water-bath  a  hydrochloric  acid  solution  of  the  ether, 
the  latter  partly  resinifies  and  is  partly  converted  into  ammonium 
chloride. 

Benzophenoneoxime  O-methyl  ether  crystallises  from  light  petroleum 
in  white  laminae,  m.  p.  102°;  Spiegler  (Abstr.,  1884,  1155)  gave 
m.  p.  92°. 

The  O-methyl  ethers  of  acetoxime,  benzaldoxime,  anisaldoxime, 
camphoroxime,  and  isonitrosocamphor  were  also  prepared.  T.  H.  P. 


Application  of  Metallic  Calcium  to  Reductions  in  the  Sugar 
Series.  Carl  Neuberg  and  Fritz  Marx  ( Zeitsch .  Ver.  deut.  Zucker- 
ind.,  1907,  615,  456 — 461). — The  use  of  sodium  amalgam  for  effecting 
the  reduction  of  the  sugars  or  their  derivatives,  such  as  that  of  lactones 
to  aldoses,  or  that  of  aldoses  or  ketoses  to  the  corresponding  alcohols, 
involves  the  subsequent  difficulty  of  separating  sodium  salts  from  the 
carbohydrate  derivative.  This  difficulty  is  avoided  by  replacing  the 
sodium  amalgam  by  calcium,  which  has  the  further  advantage  that  it 
can  be  used  either  directly,  best  in  the  form  of  coarse  turnings,  or  as 
calcium  amalgam.  The  authors  illustrate  the  mode  of  using  calcium 
or  its  amalgam  as  a  reducing  agent  by  examples,  and  describe  a 
crystalline  alcohol,  lactobiotitol,  obtained  by  the  reduction  of  lactose*; 
this  compound  is  the  first  alcoholic  derivative  of  a  disaccharide  to  be 
prepared  in  a  crystalline  coodition. 

The  preparation  of  calcium  amalgam  by  the  method  of  Moissan  and 
Chavanne  ( Compt.rend 1905,  140,  122 — 127  ;  Abstr.,  1905,  ii,  163)  is 
troublesome,  as  the  development  of  heat  during  the  shaking  of  the  mer- 
curyand  calcium  usuallyresultsin  the  breaking  of  the  flask.  Large  quan¬ 
tities  of  the  amalgam  can  be  prepared  in  a  single  operation  as  follows. 
A  spacious,  thick,  porcelain  mortar,  after  being  slowly  heated  to  100°  in 
an  oven,  is  charged  with  the  required  amount  of  mercury,  and  then  with 
a  little  of  the  calcium  in  the  form  of  grits  (Calciumgries),  the  two 
metals  being  then  rubbed  together  with  a  warm  pestle.  The  formation 
of  amalgam  soon’  begins  and,  after  the  remainder  of  the  calcium  has 
been  added,  is  continued  at  a  rapid  rate  by  the  heat  developed.  In  the 
authors’  experiments  a  3%  calcium  amalgam  was  employed. 

The  reductions  of  dextrose  to  d-sorbitol,  of  cLgalactose  to  dulcitol, 
and  of  dextroseoxime  to  c?-glucamine  are  readily  effected  by  gradually 
adding  calcium  turnings  to  a  2’5%  solution  of  the  compound,  which  is 
kept  cooled  and  well  shaken  whilst  a  current  of  carbon  dioxide  is 
passed  through  it. 

Lactobiotitol,  C12II2iOu,  obtained  in  small  yield  by  the  gradual 
addition  of  a  large  excess  of  calcium  amalgam  to  an  aqueous  lactose 
solution  through  which  a  current  of  carbon  dioxide  is  kept  passing, 
forms  colourless  crystals,  begins  to  turn  brown  at  about  200°  and  is 
not  melted  even  at  280°,  although  at  this  temperature  small  quantities 
of  a  white  sublimate  are  formed.  It  dissolves  readily  in  water  and 
sparingly  in  alcohol  and,  when  boiled  with  acid,  is  apparently 
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hydrolysed  to  galactose  and  sorbitol:  CJ2H240n  +  H20  =  C6H1206  + 

c6h14o6.  t.  h.  p. 

Viscosity  of  Solutions  of  Sucrose  and  Invert  Sugar.  Henry 
Pellet  and  Ch.  Fribourg  ( Chern .  Zentr .,  1907,  i,  631  ;  from  Bull. 
Assoc .  Chim.  Suer.  Dist.,  24,  666 — 668.  Compare  this  vol.,  i,  185). — - 
Experiments  have  been  made  with  solutions  of  sucrose  and  invert 
sugar  which  have  the  same  concentration,  65°  Brix.  The  solutions 
contain  the  following  proportions  of  sucrose  and  invert  sugar  respec¬ 
tively,  100  +  0,  88  +  12,  82  +  18,  77  +  23,  71  +  29,  64-5  +  35*5,  57  +  43, 
49  +  51,  41  +59,  and  0  +  100.  The  number  of  seconds  required  for 
the  flow  of  50  cm.  are  respectively  225,  — ,  195,  180,  172,  166,  155, 
— ,  146,  and  115,  and  the  relative  viscosities  1,  — ,  0-87,  0  80,  0‘76, 
0*74,  0-69,  — ,  and  0-65.  The  viscosity  of  solutions  of  sucrose  and 
invert  sugar  is  nearly  twice  as  great  at  27°  as  at  40°.  E.  W.  W. 

Kjeldahl’s  Method  :  Rapidity  of  Oxidation  of  Sucrose  by 
Means  of  Sulphuric  Acid.  Jaroslav  Milbauer  ( Zeitsch .  Zucker- 
ind.  Bohm.,  1907,  31,  350 — 353.  Compare  Bredig  and  Brown,  Abstr., 
1904,  ii,  247). — The  author  has  measured  the  velocity  of  oxidation  of 
sucrose  (0-05  gram)  by  94-9%  sulphuric  acid  (50  c.c.)  at  213°.  A 
constant  current  of  carbon  dioxide  was  passed  through  the  heated 
mixture  of  sugar  and  acid  to  expel  the  sulphur  dioxide,  which  was 
absorbed  and  determined  iodometrically.  During  twelve  hours  the 
rate  of  evolution  of  sulphur  dioxide  was  practically  constant,  namely, 
0-13  mg.  per  minute.  The  effects  of  a  number  of  catalysts  on  the 
reaction  were  determined,  the  only  ones  found  to  increase  the  velocity 
appreciably  being  copper  sulphate  (P9614  gram  of  the  crystallised 
salt)  and  mercuric  sulphate  (added  in  the  form  of  0-5399  gram  of 
mercuric  oxide),  the  evolution  of  sulphur  dioxide  being  at  the  rates 
of  0'19  and  0-37  nig.  per  minute  in  the  two  cases  ;  wilh  cobalt  sulphate 
(0  6406  gram  CoO),  the  rate  was  0T6  mg.  per  minute.  T.  H.  P. 

Formation  of  Formaldehyde  in  the  Combustion  of  Sugar. 
Auguste  Trillat  ( Chem .  Zentr.,  1907,  i,  630 ;  from  Bull.  Assoc.  Chim. 
Suer.  Dist.,  24,  611 — 612.  Compare  Abstr.,  1906,  i,  401,  476). — In 
reference  to  a  paper  by  Herzfeld  ( Jahresber .  Inst.  Zuckerind.)  in  which 
doubt  is  expressed  as  to  the  formation  of  formaldehyde  by  the  com¬ 
bustion  of  sugar,  the  author  points  out  that  the  blue  coloration  with 
magenta  paper  is  also  produced  by  acetaldehyde  and  propaldehyde.  In 
his  opinion  the  dimethylaniline  test  is  the  best ;  the  quantity  of 
tetramethyldiaminodiphenylmethane  may  be  determined  gravimetric- 
ally.  E.  W.  W. 

Resolution  of  Raffinose  into  Sucrose  and  Galactose.-  Carl 
Neuberg  ( Zeitsch .  Ver.  dent.  Zuckerind.,  1 907,  615,  440 — 453). — Up 
to  the  present  all  the  various  means  adopted  for  the  resolution  of 
raffinose  into  simpler  sugars  have  given  rise,  in  the  first  place,  to 
laevulose  and  melibiose,  and,  finally,  to  leevulose,  dextrose,  and  galactose. 
The  author  finds  that  emulsin  is  capable  of  hydrolysing  raffinose,  the 
resultant  sugars  being,  however,  galactose  and  sucrose. 
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This  result  affords  conclusive  proof  of  the  existence  of  a  sucrose 
complex  in  the  raffinose  molecule,  thus  confirming  the  suspicion  based 
on  the  observation  that  raffinose  is  hydrolysed  by  invertase.  Since 
emulsin,  according  to  Fischer,  only  attacks  compounds  having 
/?-glucoside  structures,  raffinose  must  be  looked  on  either  as  the 
/?-galactoside  of  sucrose  or  as  the  lsevuloside  of  melibiose.  The  formula 
of  raffinose  is  hence  : 


/ - CH— 

/  H-C-OH 
°\  OH-C-H 

^ - CH 

H-C-OH 


CH2-OH 

Galactose  residue. 


\_ 


ch2-oh 
-c- 


X 

OH-CH  \ 

/°’ 


H-C-OH 


/ 


H-C- 
CH2-OH 

Leevulose  residue. 


which  is  uncertain  only  as  regards  the  constitutions  of  the  sucrose  and 
melibiose,  that  is,  as  regards  the  mode  of  the  anhydride  formation 
between  the  hydroxyl  groups  of  the  separate  monosaccharides. 

By  the  conversion  of  raffinose  into  galactose  and  sucrose,  the  latter 
makes  its  first  appearance  as  a  product  of  the  resolution  of  a  more 
complex,  naturally  occurring  sugar.  This  change  may,  indeed,  be  of 
interest  to  vegetable  physiology.  The  principal  source  of  raffinose’, 
the  sugar-beet,  contains  this  sugar  in  amounts  varying  from  mere 
traces  to  quantities  such  that  the  molasses  contains  as  much  as  22% 
of  raffinose.  The  content  of  raffinose  is  often  increased  abnormally  by 
disturbance  of  the  growth,  such  as  is  caused,  for  example,  by  the 
sudden  occurrence  of  frost.  It  must  be  assumed  that,  under  these 
conditions,  greatly  increased  amounts  of  galactans  and  pectic  substances 
containing  galactose  residues  undergo  hydrolysis,  the  galactose  liberated 
combining,  as  the  result  of  abnormal  fermentative  processes,  with 
sucrose  to  form  raffinose.  The  action  of  emulsin  on  raffinose  may  find 
industrial  application  in  the  treatment  of  beet-sugar  products  con¬ 
taining  notable  proportions  of  raffinose.  The  action  also  affords  a 
means  of  detecting  small  quantities  of  raffinose  (compare  Neuberg  and 
Marx,  this  vol.,  ii,  408). 

The  rare  sugar  stachyose,  which  is  a  non-reducing  tetrasaccharide  of 
the  formula  C24H42021  and  yields,  on  complete  hydrolysis,  2  mols.  of 
galactose,  1  mol.  of  leevulose,  and  1  mol.  of  dextrose,  is  also  decom¬ 
posed  by  emulsin,  but,  owing  to  paucity  of  materials,  the  products  have 
not  yet  been  characterised.  T.  H.  P. 


Acetyl  Derivatives  of  Cellobiose.  Emil  B.  von  Hardt-Stremayr 
( Monatsh .,  1907,  28,  63 — 72). — It  is  found  that  Skraup  and  Gein- 
sperger’s  octa-acetylcellobiose  (Abstr.,  1906,  i,  67),  m.  p.  198°, 
[a]D  +  SO'Sl0,  is  identical  with  Maquenne  and  Goodwin’s  second 
octa-acetylcellobiose  (Abstr.,  1904,  i,  799),  the  transformation  of 
which  into  Skraup  and  Kbnig’s  compound,  m.  p.  228°  (Abstr.,  1902, 
i,  135),  is  confirmed.  Attempts  to  bring  about  the  reverse  trans¬ 
formation  were  unsuccessful.  G.  Y. 
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Reducing  Properties  of  Various  Celluloses.  Cabl  G.  Schwalbe 
(Ber.,  1907)  40,  1347 — 1351). — The  author  has  studied  the  reducing 
properties  of  various  celluloses.  The  percentage  of  water  in  the  sample 
is  first  determined.  In  a  second  air-dried  specimen  the  reducing 
property  is  then  estimated  and  the  result  calculated  for  dry  cellulose. 
The  cupric  reducing  power  of  cellulose  is  estimated  by  mixing  3  grams 
of  the  air-dried,  finely-divided  specimen  with  200  c.c.  of  water  and 
boiling  for  quarter  of  an  hour  with  100  c.c.  of  Fehling’s  solution. 
The  amount  of  copper  in  the  precipitated  cuprous  oxide  is  estimated 
electrolytically,  using  a  rotating  electrode. 

Pure  celluloses  exhibit  very  little  reducing  property  (from  IT  to  1’8). 
Hydrocellulose  and  oxycellulose,  on  the  other  hand,  had  the  numbers 
5 "2  and  7’9  respectively.  A  specimen  of  “over-bleached  cellulose” 
gave  a  value  so  high  as  19  ‘3.  A.  McK. 

Theory  of  the  Nitration  of  Cellulose.  A.  V.  Saposhnikoff 
(J.  Russ.  Rhys.  Chem.  Soc.,  1906,  38,  1192 — 1200.  Compare  Abstr., 

1905,  ii,  583). — When  sulphuric  acid  is  added  to  any  solution  of  nitric 
acid  in  water,  the  vapour  pressure  of  the  solution  increases  until  the 
system  HN03  +  m(H2S04,H20)  is  reached,  when  it  is  a  maximum  and 
is  equal  to  the  vapour  pressure  of  pure  nitric  acid  mixed  with  pure 
sulphuric  in  this  proportion.  Concurrently  with  this  change  in  the 
vapour  pressure,  not  only  does  nitric  acid  of  sp.  gr.  less  than  that  required 
for  the  nitration  of  cellulose  acquire  the  power  to  react,  but  the  nature  of 
the  nitration  products  formed  also  vary  considerably.  Tables  and  curves 
are  given  showing  this  relation.  Sulphuric  acid  thus  has  the  power 
of  abstracting  the  water  from  the  nitric  acid  without  itself  interfering 
with  the  process  of  nitration,  even  when  it  is  present  in  considerably 
larger  quantity  than  that  necessary  for  fixing  all  the  water,  providing 
only  that  it  does  not  decompose  the  nitric  acid  with  formation  of  higher 
oxides  of  nitrogen.  The  highest  nitration  product  obtained  contained 
13  '4%  of  nitrogen,  and  to  obtain  cellulose  nitrates  still  richer  in 
nitrogen  it  will*  be  necessary  most  probably  to  work  with  mixtures 
HNOa  +  w(H2S04,H20),  where  n  has  a  high  value.  The  lowest  nitra¬ 
tion  product  is  obtained  when  the  ratio  of  water  to  nitric  acid  is 
1IN03,H20  or  H3N04,  the  vapour  pressure  of  this  mixture,  or  possibly 
compound,  is  only  2  mm. 

What  must  be  the  nature  of  the  nitric  acid  which  gives  rise  to 
nitration  products  between  the  higher  and  lower  limit  has  not  yet  been 
elucidated.  Z.  K. 

Decomposition  of  Cellulose  Nitrate  at  Temperatures  Below 
that  of  Ignition.  A.  V.  Saposhnikoff  {J.  Russ.  Phys.  Chem.  Soc., 

1906,  38,  1186 — 1192.  Compare  Abstr.,  1906,  i,  68). — The  experi¬ 
ments  on  cellulose  nitrate  of  the  formula  C24H81(N03)90n  were  per¬ 
formed  in  a  similar  manner  to  those  described  previously.  The  tem¬ 
peratures  of  decomposition  can  be  divided  into  three  zones.  Between 
160°  and  150°  all  the  nitrogen  and  most  of  the  hydrogen  is  lost ;  between 
145°  and  130°  less  of  both  these  elements  are  lost ;  at  125°  and  below, 
very  little  nitrogen  is  liberated,  but  the  water  formed  is  still  high. 
Above  160°  the  substance  explodes  after  thirty  to  forty  minutes’  heat- 
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ing,  The  substances  liberated  are  carbon  dioxide,  nitric  oxide,  carbon 
monoxide,  nitrogen,  and  water.  The  appearance  of  the  residue  varies 
considerably  with  the  temperature  to  which  the  cellulose  nitrate  has 
been  subjected.  A  curve  is  drawn  showing  the  rate  of  decomposition 
at  various  temperatures,  from  which  it  is  deduced  that  the  rate  of 
decomposition  decreases  with  the  fall  in  temperature.  For  the  intervals 
125 — 1 40°,  (dv/dt)luAX  =  —  24-6  +  0-20l£,  and  for  145 — 155°,  ( dvfdt),UAX  — 
-  136-5  +  0-985*.  Z.  K. 

Acetylation  of  Some  Oxycelluloses.  Emil  R.  von  Hardt- 
Stuemayr  ( Monatsh .,  1907,  28,  73 — 78). — Skraup  and  Konig’s  octa- 
acetylcellobiose,  m.  p.  228°  (Abstr.,  1902,  i,  135),  is  obtained,  in  almost 
the  same  amount  as  from  cellulose,  on  acetylation  by  Maquenne  and 
Goodwin’s  method  (Abstr.,  1904,  i,  799)  of  hydralcellulose  (Bumcke 
and  Wolffenstein,  Abstr.,  1899,  i,  852),  or  of  oxycellulose  formed  by  the 
action  of  potassium  chlorate  and  hydrochloric  acid  on  cotton  wool 
(Tollens,  Abstr.,  1901,  i,  453),  or  of  nitric  acid  on  sawdust  (Faber  and 
Tollens,  Abstr.,  1899,  i,  854).  Only  about  one-third  of  the  same 
amount  of  the  octa-acetyl  compound  is  obtained  from  “  acid-cellulose  ” 
(Bumcke  and  Wolffenstein,  loc.  cit.).  G.  Y. 

Colloidal  Properties  of  Starch.  Eugene  Fouard  ( Compt .  rend., 
1907,  144,  501 — 503). — Fernbach  and  Wolff’s  soluble  starch  was 
treated  five  times  with  acid  and  washed  with  water  until  the  electric 
conductivity  of  the  water  remained  constant.  It  was  found  that  the 
total  ash  diminished  slightly  with  each  treatment,  falling  from  0‘331% 
to  0424%,  whilst  the  phosphoric  acid  was  reduced  from  01 915%  to 
0-1117%.  The  phosphorus  is  not  present  in  organic  combination  as 
might  be  supposed  from  its  persistence  in  remaining.  Whilst  the 
acidity  of  5%  solutions  of  the  five  successive  preparations  using 
phenolphthalein  was  found  to  diminish  from  0*212%  to  0-172%  the 
results  with  methyl-orange  were  0'162%to  0-010%.  The  pseudo-solutions 
which  are  not  absolutely  transparent  lose  a  considerable  proportion  of 
their  acidity  when  filtered,  although  coincidently  only  some  milligrams 
of  starch  are  held  back.  The  undissolved  starch  grains,  therefore,  fix 
the  acid  withdrawn  from  the  colloidal  medium,  and  the  coagulation  of 
the  colloidal  starch  is  correlative  to  fixation  of  acid.  Addition  of  acid 
accelerated  coagulation  especially  at  low  temperatures,  whilst  heat  or 
alkalis  reproduce  the  pseudo-soluble  state.  Colloidal  starch  is  the  first 
well-defined  organic  colloid  which  exhibits  the  phenomena  of  reversi¬ 
bility.  N.  H.  J.  M. 

Separation  of  Ammonia  and  Methylamine.  Maurice 
Francois  {Compt.  rend.,  1907,  144,  567 — 569). — When  a  current  of 
air  charged  with  a  mixture  of  ammonia  and  methylamine  and  dried  is 
passed  over  yellow  mercuric  oxide  the  ammonia  is  absorbed  to  form 
ammonio-mercuric  oxide,  and  the  methylamine  so  purified  may  be 
collected  in  water  or  hydrochloric  acid.  The  elimination  of  the 
ammonia  may  be  more  rapidly  accomplished  by  agitating  an  aqueous 
solution  containing  the  mixture  of  ammonia  and  methylamine  wioh 
yellow  mercuric  oxide  during  one  hour.  The  decanted  liquid  yields  on 
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distillation  a  solution  of  methylamine  free  from  ammonia.  The  latter 
may  also  be  separated  from  dimethylamine,  trimethylamine,  ethyl- 
amine,  diethylamine,  or  triethylamine  by  these  methods,  although  the 
dry  process  is  difficult  of  application  in  the  cases  of  di-  and  tri¬ 
ethylamine.  T.  A.  H. 

Tetramethylammonium  Platinocyanide.  Jaroslav  Milbauer 
( Zeitsch .  aiiorg.  Chem.,  1907,  63,  135  — 136).  —  This  compound, 
Pt(NMe4)2(CN)4,  prepared  by  neutralising  tetramethylammonium 
hydroxide  with  hydrogen  platinocyanide,  H2Pt(CN)4,  occurs  in 
colourless  crystals  which  are  readily  soluble  in  water  and  completely 
decomposed  on  heating ;  they  are  not  dichroic,  and  show  no  tribo- 
luminescence.  The  results  of  crystallographic  measurements  are 
also  quoted.  G.  S. 

Influence  of  Cyclic  Linkings  on  the  Degree  of  Stability  of 
Complex  Compounds.  Leo  Tschugaeff  ( J .  pr.  Chem.,  1907,  [ii], 
75,  153 — 168.  Compare  Abstr.,  1904,  i,  478;  1905,  i,  743,  865; 
1906,  i,  814,  984). — The  analogy  of  complex  compounds  (metal- 
alkylammines,  -imides,  -oximes,  -glyoximes,  Ac.)  with  carbon  com¬ 
pounds  is  apparent  from  the  expositions  of  Werner  and  of  Pfeiffer 
(Abstr.,  1905,  i,  33).  The  known  cyclic  complex  compounds  are  dis¬ 
cussed  with  the  object  of  investigating  the  influence  of  cyclic  linkings 
on  the  degree  of  stability  of  such  substances.  It  is  concluded  that  in 
general  and  especially  in  the  case  of  compounds  of  the  metals  of  group 
VIII  of  the  periodic  system,  cyclic  complex  compounds  are  more  stable 
than  the  corresponding  acyclic  compounds,  and  that,  ceteris  paribus , 
there  is  a  marked  tendency  to  the  formation  of  penta-atomic  rings. 
Stable  hexa-atomic  cyclic  complex  compounds  are  also  formed,  but 
there  appears  to  be  little  or  no  tendency  to  the  formation  of  tetra-, 
hepta-,  or  octa-atomic  ring  systems.  G.  Y. 

Hexamethylenetetramine  and  its  Salts  (Cystopurine).  Peter 
Bergell  (Chem.  Zentr.,  1907,  i,  487 — 488 ;  from  Deut.  med.  Woch.,  33, 
55 — 56). — A  method  of  preparing  hexamethylenetetramine  in  the  form 
of  the  hydrochloride  by  evaporating  urine  to  which  ammonia  has  been 
added,  mixing  the  residue  with  dry  sodium  sulphate,  drying,  treating 
with  chloroform,  extracting  the  residue  with  alcohol,  and  finally 
precipitating  by  means  of  hydrogen  chloride  is  described.  In  order  to 
estimate  the  quantity,  the  sample  of  urine  is  acidified  with  acetic  acid, 
mercuric  chloride  added,  the  solution  filtered  after  remaining  twenty- 
four  hours,  and  the  precipitate  after  washing  with  a  solution  of 
mercuric  chloride  containing  acetic  acid,  treated  by  Kjeldahl’s  method. 
When  50  c.c.  of  urine  are  used,  the  nitrogen  is  determined  in  a  fifth. 
It  was  found  that  after  administering  6  grams  of  hexamethylene¬ 
tetramine  to  a  dog,  the  urine  only  contained  2  grams. 

Hexamethylenetetramine  can  behave  as  a  mono-  or  di-basic  base, 
but  it  has  not  been  proved  that  it  can  form  a  tribasic  salt  with  an 
inorganic  acid,  and  a  triborate  cannot  be  prepared.  Bayer’s  reagent 
for  double  linkings  is  not  reduced  by  the  base,  and  it  probably  does  not 
contain  an  asymmetric  carbon  atom,  for  although  it  is  partially  burnt 
in  the  organism,  the  residue  which  is  formed  in  the  urine  is  optically 
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inactive.  Monobasicity  is  the  chief  objection  to  Duden  and  ScharfFs 
constitutional  formula. 

Besides  the  compound  C6H12N4,6HgCl2,  the  base  also  forms  other 
very  readily  soluble  compounds  with  salts.  Cystopurine ,  or  the  com¬ 
pound  with  2  mols.  of  sodium  acetate  and  six  of  water,  forms  long, 
white,  pointed  crystals,  and  is  a  homogeneous  substance  which  appears 
to  possess  certain  advantages  in  respect  to  medicinal  application  ; 
1  part  dissolves  in  0‘9  of  cold  water  and  1*5  parts  dissolve  in  1  of 
warm  water.  Cystopurine  may  also  be  prepared  directly  from  formalin, 
ammonia,  and  sodium  acetate.  E.  W.  W. 

Mechanism  of  the  Reaction  in  the  Formation  of  a-Amino- 
and  Imino- Acids.  George  Stadnikoff  {Ber.,  1907,40,  1014 — 1019. 
Compare  Zelinsky  and  Stadnikoff,  Abstr.,  1906,  i,  425). — If  the 
assumption  be  made  that  an  imino-nitrile  is  the  product  of  a  reaction 
between  a  hydroxy-nitrile  (as  a  weak  acid)  and  an  amino-nitrile  (as  a 
base),  the  mechanism  of  the  Strecker  synthesis  of  a-amino-acids  is 
understood ;  the  formation  of  an  imino-nitrile  presupposes  the  presence 
of  a  hydroxy-nitrile  as  an  intermediate  product,  and  the  whole  process 
may  be  represented  by  the  following  example  :  CH3’CHO,NH3  + 
HCN  =  CH3*CHO  +  NH4*GN  ;  NH4-CN  +  H20  =  NH4-OH  +  HCN; 
CH3-CHO  +  HCN  =  CH3-CH(OH)*CN ;  CH3-CH(OH)-CN  +  NH3  = 
CH„-CH(NH9)-CN  +  H90  ;  CHq*CH(OH)-CN  +  CH„-CH(NH9)-CN  = 
H2d  +  CH8-0k(CN)-N4-0H(cA)-0Hs. 

The  author  proves  that  an  imino-nitrile  can  be  formed  by  the  inter¬ 
action  of  hydroxy-nitrile  and  amino-nitrile.  Further,  esters  of  amino- 
acids  interact  with  hydroxy-nitriles  to  form  imino-compounds,  which, 
on  hydrolysis,  yield  iminodicarboxylic  acids. 

Iminodipropionic  acid  was  obtained  in  a  73 '5%  yield  from  a-amino- 
propionitrile,  acetaldehyde,  and  potassium  cyanide,  and  subsequent 
hydrolysis  of  the  imino-nitrile  thus  formed  ;  it  is  microcrystalline  and 
has  m.  p.  235 — 236°  (decomp.).  The  nickel  and  copper  salts  are  described. 

Iminodipropionic  acid  may  also  be  obtained  from  ethyl  (//-alanine 
hydrochloride,  acetaldehyde,  and  potassium  cyanide. 

Iminotricarboxylic  acid  may  be  obtained  from  glutamic  acid  in  an 
analogous  manner.  Its  copper  salt  is  described.  A.  McK. 

Optically  Active  Modifications  of  Serine,  /soSerine,  and 
Diaminopropionic  Acid.  Emil  Fischer  and  Walter  A.  Jacobs 
{Ber.,  1907,  40,  1057 — 1070.  Compare  Abstr.,  1906,  i,  807). — The 
benzoyl  compounds  of  the  amino-acids  have  been  resolved  by  means  of 
alkaloids,  the  brucine  and  quinine  salts  being  used  for  iaoserineand  the 
quinidine  and  quinine  salts  for  diaminopropionic  acid.  Since  Neuberg 
and  Silbermann  (Abstr.,  1905,  i,  408)  have  connected  (/-glyceric  acid 
with  tartaric  acid  and  hence  with  dextrose  and  so  established  its  con¬ 
figuration,  and  E.  Fischer  (this  vol.,i,  192)  has  shown  that  the  replace¬ 
ment  of  the  amino-group  by  hydroxyl  by  means  of  nitrous  acid  is  an 
optically  normal  reaction,  it  becomes  possible  to  establish  the  configura¬ 
tion  not  only  of  serine  but  also  of  alanine.  c/Serine  yields  /-glyceric 
acid  and  /-serine  (the  natural  product)  cZ-glyceric  acid.  Serine  is  con¬ 
verted  by  the  action  of  hydrogen  iodide  into  alanine  (Fischer  and 
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Leuchs,  Abstr.,  1902,  i,  12),  but  at  the  high  temperature  racemisation 
takes  place. 

The  hydrochloride  of  serine  methyl  ester  is  converted  on  shaking 
with  acetyl  chloride  and  phosphorus  pentachloride  into  a  well  charac¬ 
terised,  crystalline  product,  the  hydrochloride  of  ethyl  fi-chlorO-a-amino- 
propionate,  CH2Cl*CH(NH2,HCl)*C02Et,  which  renders  it  possible  to 
couple  serine  with  other  amino-acids. 

Benzoyl-d\-\soserine,  m.  p.  151°  (corr.),  crystallises  from  water  in 
pointed  prisms  aggregated  in  bunches,  or  from  alcohol  in  microscopic 
needles ;  the  barium  salt  forms  aggregates  of  prisms  and  the  sparingly 
soluble  copper  salt  bunches  of  almost  colourless  plates.  The  brucine 
salt  of  benzoyl-l-isoserine  separates  slowly  from  a  mixture  of  brucine 
and  the  above  compound  at  0°  ;  benzoyW-isoserme,  m.  p.  107 — 109° 
(corr.),  [a]!,0  +  10-5°,  crystallises  in  right-aDgled,  colourless  prisms  ;  the 
barium  salt  is  characteristic  and  in  acid  solution  has  [o]p  +11*2°. 
1-isoSerine,  m.  p.  199 — 201°  (decomp.),  [a]%  -32-58°,  forms  large, 
colourless  crystals. 

Benzoyl-d-isoserine,  [a]“  -10-12°,  and  d-iso serine,  [a],2,0  +  32*44°,  are 
similar  to  the  Z-isomerides. 

Dibenzoyl-dZ-diaminopropionie  acid  was  resolved  by  means  of  the 
quinidine  salts,  that  of  the  ^-compound  being  least  soluble  and  crystal¬ 
lising  in  colourless,  glistening  needles.  Dibenzoyl-d-diaminopropionic 
acid,  m.  p.  171 — 172°  (corr.),  [a]^0  -35-76°,  crystallises  from  water  in 
minute,  rhombic  plates  and  from  ethyl  acetate  in  stellate  aggregates  of 
prisms.  d-Diaminopropionic  acid  hydrochloride  becomes  brown  at  230°, 
m.  p.  245°  (corr.)  (decomp.),  [a]!°  +  25°,  and  forms  bunches  of  long 
crystals.  Dibenzoyl  \-diaminopropionic  acid,  [a]^  +  35-89°,  and  \-di- 
aminopyropionic  acid,  [a]u  -  24*98°,  have  similar  properties  to  the 
rf-isomerides. 

d-Serine  was  converted  by  the  action  of  nitrous  acid  into  the  calcium 
salt  of  ^-glyceric  acid,  [o]p  +12*94°,  crystallising  in  pointed  prisms, 
whereas  Frankland  and  Appleyard  (Trans.,  1893,  03,  296)  found 
[a]”  -  11*66°  for  c?-glyceric acid.  E.  F.  A. 


New  Compounds  of  Amino- Acids  and  Ammonia.  Peter 
Bergell  (Zeitsch.  physiol.  Chem.,  1907,  51,  207 — 212). — Several  types 
of  compounds  of  ammonia  and  amino-acids  are  known,  but  until  the 
present  research  no  compound  has  been  described  in  which  two  amino - 
acid  groups  are  united  in  an  anhydride-like  manner  with  their 
carboxyl  groups  linked  by  an  ammonia  group.  The  simplest  repre¬ 
sentation  of  this  would  be  diglycinimide,  NH(COCH2*NH2)2,  and 
it  was  prepared  as  follows.  Chloroacetamide  is  converted  by  heat¬ 
ing  with  phosphoric  oxide  into  the  corresponding  nitrile.  This  reacts 
with  chloroacetic  acid  to  form  dichlorodiacetimide  in  which  two 
chloroacetyl  groups  are  united  by  an  imino-group.  By  treatment 
with  ammonia,  using  certain  precautions,  a  hydrochloride , 

hci,nh2*ch2*co-nh-co*ch2*nh2, 

is  obtained  in  crystalline  form,  m.  p.  234 — 238°,  and  by  careful  treat¬ 
ment  of  this  with  silver  oxide,  the  free  base  is  obtained  as  a  crystalline 
mass,  m.  p.  138°.  W.  D.  H. 
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Action  of  Absolute  Nitric  Acid  on  Heterocyclic  Compounds. 

Antoine  P.  N.  Franchimont  ( Proc .  K.  Ahad.  Wetensch.  Amsterdam , 
1907,  9,  600 — 606). — Previous  work  by  the  author  on  this  subject  led 
to  the  formulation  of  the  following  rule.  The  hydrogen  atom  of  the 
NH  group  is  not  attacked  by  absolute  nitric  acid  when  this  group  is 
situated  between  either  two  carbonyl  groups  or  two  saturated  hydro¬ 
carbon  residues,  which,  however,  need  not  be  CH2  groups  as  stated 
wrongly  by  Harries  (Abstr.,  1903,  i,  738),  but  when  placed  between 
two  dissimilar  groups,  the  hydrogen  atom  of  the  NH  group  is  replaced 
by  a  nitro-group.  It  has  now  been  found  necessary  to  modify  this 
rule,  in  that  the  direct  nitration  of  heterocyclic  compounds  containing 
the  NH  group  between  a  CO  group  and  a  saturated  hydrocarbon 
residue  depends  on  the  configuration  of  the  ring ;  for  example,  glycine 
anhydride,  alanine  anhydride,  and  ethyleneoxamide,  all  of  which 
contain  NH  groups  in  the  para-position  in  regard  to  each  other,  when 
treated  with  nitric  acid  yield  not  nitro-derivatives  but  nitrates. 

W.  H.  G. 

Compounds  of  Magnesium  Bromide  and  Iodide  with  Deriv¬ 
atives  of  the  Acids.  Boris  N.  Menschutkin  (J.  Russ.  Phys.  Chem, 
Soc.,  1907,  39,  i,  102 — 118.  Compare  Abstr.,  1906,  i,  552  ;  this  vol.,  i, 
19,  386). — Walker  and  Johnson’s  compound,  KI,6COMe’NH2  (Trans., 
1905,  87,  1597),  is  probably  a  eutectic  mixture,  m.  p.  54°,  of  potassium 
iodide  and  acetamide ;  amongst  other  reasons  the  existence  of  such  a 
compound  is  very  unlikely,  owing  to  the  fact  that  potassium  iodide 
does  not  form  hydrates  or  compounds  with  methyl  alcohol. 

Magnesium  iodide  forms  with  acetamide  compounds  similar  to 
those  formed  by  magnesium  bromide,  but  they  are  less  stable. 
The  eutectic  point  of  the  system  lies  at  49°  at  the  composition 
MgI2,15TCOMe*NH2 ;  on  further  addition  of  magnesium  iodide,  the 
temperature  rises  until  the  compound,  MgI2,6COMe*NH2,  m.  p.  177°, 
separates.  With  acetonitrile,  magnesium  iodide  forms  the  compound 
MgI2,6MeCN,  which  crystallises  from  acetonitrile  in  long,  colourless 
plates  or  stars,  very  hygroscopic  and  easily  decomposed  by  water.  It 
does  not  melt,  but  decomposes  when  the  system  contains  87% 
MgI2,6MeON  at  88°,  after  which  the  curve  indicates  the  formation 
of  a  new  substance,  possibly  MgI2,2MeCN  or  MgI2,4MeCN.  Mag¬ 
nesium  bromide  does  not  combine  so  readily  with  acetonitrile,  but 
forms  opaque  solutions  from  which  crystals  of  the  compound 
MgBr2,3MeCN,  m.  p.  132°,  commence  to  separate  above  88°.  At 
the  ordinary  temperature  another  substance,  probably  MgBr2,4MeCN, 
separates.  With  acetic  anhydride,  magnesium  bromide  yields  the 
compound  MgBr2,60Ac2,  m.  p.  136 — 137°.  Acetyl  chloride  and 
magnesium  bromide  yield  a  compound,  probably  MgBr2,AcCl,  which 
decomposes  without  melting  at  low  temperatures  and  does  not 
dissolve  in  acetyl  chloride.  The  compound  MgBr2,BzCl,  with  benzoyl 
chloride,  crystallises  better,  but  does  not  melt  even  at  200°.  The 
solubility  curves  of  all  the  compounds  MgX2,6R,  in  R  (where  R 
stands  for  acetamide,  &c.),  very  much  resemble  the  curves  for 
MgX2,6H20  in  water,  but  the  substances  must  be  quite  dry,  as  the 
least  amount  of  moisture  greatly  increases  the  solubility.  Composition* 
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temperature  curves  for  the  substances  investigated  in  this  and  previous 
papers  are  given.  Z.  K. 

Reactions  at  Low  Temperatures.  II.  Sulphides  and 
Carbamates.  Walter  Peters  ( Ber .,  1907,  40,  1478 — 1482.  Com¬ 
pare  Abstr.,  1906,  i,  817). — The  reactions  between  various  bases  and 
hydrogen  sulphide  or  carbon  dioxide  in  absolute  ethereal  solution  at 

—  70°  have  been  studied.  The  results  are  similar  to  those  previously 
obtained  with  hydrogen  cyanide.  Hydrogen  sulphide  yields  com¬ 
pounds  with  propylamine,  diethylamine,  triethylamine,  tripropylamine, 
<Mt-dimethylhydrazine,  pentamethylenediamine,  piperidine,  and  coniine. 
These  compounds  contain  2  molecules  of  base  combined  with  1  of 
hydrogen  sulphide. 

Carbon  dioxide  yields  compounds  with  pyropylamine  and  a«-di- 
methylhydrazine  at  the  ordinary  temperature,  with  piperidine  at  about 

-  15°,  and  with  diethylamine,  propylenediamine,  and  pentamethylene¬ 
diamine  at  -  70°,  The  products  are  carbamates  formed  by  the  union 
of  the  dioxide  (1  mol.)  with  2  molecules  of  a  monoamine  or  1 
molecule  of  a  diamine,  2NH2R4  C02  =  NHR'CO01SrH3R.  Carbon 
dioxide  does  not  combine  with  tertiary  amines. 

Ethyl  glutaconate  does  not  combine  with  iodine  at  -  70°,  and  at  the 
same  temperature  trithioaldehyde  and  trithioacetone  do  not  appear  to 
combine  with  bromine.  Phosphorus  tri-iodide  combines  with  iodine 
in  carbon  disulphide  solution  at  -  70°,  yielding  the  pentaiodide  which  is, 
however,  excessively  hygroscopic.  J.  J.  S. 

Preparation  of  Diurethane  Derivatives  of  Dialkylmalonic 
Acids.  Wilhelm  Traube  (D.R.-P.  179946). — The  chlorides  of  the 
dialkylmalonic  acids  react  with  urethane  only  at  temperatures  above 
100°  to  furnish  diurethane  derivatives  in  accordance  with  the  following 
equation  :  CEta(COCl)a  4  2NH2*C02Et  =  2HC1  4  CEt2(C0-HH-C02Et)2. 

This  condensation  is  effected  by  heating  the  reagents  either  alone  or 
in  boiling  xylene  or  cumene.  G.  T.  M. 

Calcium  Cyanamide.  Georg  Bredig,  W.  Fraenkel,  and  E.  Wilke 
(Zeitsch.  Elektrochem.,  1907,  13,  69 — 75). — Powdered  calcium  carbide  is 
heated  with  or  without  an  admixture  of  10%  of  other  substances  in  an 
atmosphere  of  nitrogen,  and  the  rate  of  absorption  of  nitrogen  and 
also  the  quantity  taken  up  after  two  hours  are  observed.  At  800°  the 
carbide  alone  absorbs  about  3%  of  nitrogen  in  two  hours  ;  admixture  of 
10%  of  calcium  chloride  increases  the  absorption  to  22%;  10%  of 
barium  chloride  gives  12  5%.  Lithium,  sodium,  and  potassium  chlorides 
give  absorptions  of  about  17%,  12%,  and  Irrespectively,  so  that  it 
appears  that  the  acceleration  of  the  reaction  is  greater  the  lower  the 
atomic  weight  of  the  metal.  Calcium  fluoride,  sulphate,  oxide,  and 
hydroxide  cause  little  or  no  acceleration  of  the  reaction  ;  magnesia,  coke- 
powder  and  sand  do  not  accelerate,  but  sodium  carbonate  and  sugar 
charcoal  gave  absorptions  of  6%  to  8%  and  8%  to  9%  respectively. 

Absorption  begins  at  750°  with  calcium  carbide  alone,  whilst  the 
mixtures  with  sodium  or  calcium  chloride  begin  to  take  up  nitrogen  at 
650°. 
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A  set  of  experiments  at  700°  gave  similar  results  ;  lithium  chloride, 
however,  gave  a  greater  acceleration  than  calcium  chloride. 

The  results  show  that  the  acceleration  is  not  due  (1)  to  the  presence 
of  oxygen  salts  of  calcium,  (2)  to  an  initial  rise  of  temperature,  or  (3) 
to  an  increase  in  the  porosity  of  the  mass.  T.  E. 

Formation  of  Calcium  Cyanamide.  Fritz  Foerster  and  Hans 
Jacoby  ( Zeitsch .  Elektrochem.,  1907,  13,  101 — 107). — Curves  are  given 
showing  the  influence  of  time  and  temperature  on  the  quantity  of 
nitrogen  absorbed  by  calcium  carbide,  both  alone  and  mixed  with 
calcium  chloride  or  fluoride.  With  the  commercial  carbide  (containing 
when  powdered  about  10%  of  calcium  hydroxide)  the  absorption  is 
slow  and  incomplete  at  temperatures  below  1000°.  Calcium  fluoride 
accelerates  the  absorption,  so  that  fairly  complete  conversion  is 
attained  in  two  hours  at  900°.  The  effect  of  the  quantity  of  the 
catalyst  added  is  remarkable.  The  quantity  of  nitrogen  absorbed  in 
two  hours  at  800°  increases  with  the  quantity  of  calcium  chloride 
added,  the  conversion  being  almost  complete  with  30%  calcium  chloride. 
With  calcium  fluoride,  a  maximum  absorption  of  about  8%  in  two 
hours  is  reached  with  5%  of  added  fluoride  at  800°,  or  29%  with  3%  of 
fluoride  at  900° ;  the  addition  of  larger  quantities  of  the  fluoride 
diminishes  the  quantity  of  nitrogen  absorbed. 

The  authors  consider  that  the  acceleration  is  due  to  partial  fusion, 
owing  to  which  any  protective  skin  of  calcium  cyanamide  is  broken  up 
and  the  unchanged  carbide  so  exposed  to  the  action  of  the  nitrogen. 

T.  E. 

Violent  Explosions  of  Hydrocyanic  Acid  and  the  Nature  of 
the  Products  formed  thereby.  Egidio  Pollacci  (Boll.  Chim. 
Farm.,  1907,  46,  237 — 244). — The  author  describes  several  violent 
explosions  of  concentrated  hydrocyanic  acid  solutions  which  have  come 
under  his  notice.  The  explosions  are  accompanied  by  the  formation 
of  a  black  substance,  which,  when  heated  in  a  tube  closed  at  one  end, 
yields  ammonia  and  hydrogen  cyanide.  This  substance  is  apparently 
condensed  or  polymerised  hydrogen  cyanide,  the  ammonia  evolved  on 
heating  being  the  result  of  the  decomposition  of  part  of  the  acid. 
When  the  substance  is  heated  gradually  in  a  test-tube,  a  sublimate  of 
ammonium  carbonate  appears  on  the  sides  of  the  tube.  The  formation 
of  this  salt  during  the  explosion  is  easily  explained  by  assuming  that 
cyanuric  acid  (or  some  other  xanthic  compound)  is  first  formed.  This 
acid  would  then  decompose,  giving  cyanic  acid,  which,  in  presence  of 
aqueous  vapour,  is  rapidly  transformed  into  ammonia  and  carbon 
dioxide  :  HCNO  +  H20  =  NH3  +  C02.  T.  H.  P. 

Method  of  Synthesis  of  Non-substituted  /3-Ketonic  Nitriles. 
Charles  Moureu  and  I.  Lazennec  ( Compt .  rend.,  1907,  144, 
491 — 493). — When  hydrolysed  by  sulphuric  acid,  phenylpropiolonitrile 
gives  benzoylacetamide,  CHgBz’CO'NH^  whilst  amylpropiolonitrile 
and  hexylpropiolonitrile  give  amyl-  and  hexyl-propiolamides  respec¬ 
tively. 

In  the  former  case,  both  the  *CN  group  and  the  acetylenic  linking 
are  attacked,  whilst  in  the  latter  only  the  *CN  group  is  hydrolysed 
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(Bull.  Soc.  chim.,  1906,  [iii],  35,  526).  On  the  other  hand,  the 
hydrolysis  of  the  condensation  products  of  acetylenic  nitriles  with 
alcohols  or  phenols  cannot  easily  be  limited  to  the  formation  of 
/8-ketonic  nitriles  (loc.  cit.,  p.  531). 

The  condensation  products  of  acetylenic  nitriles  with  amines 
(Abstr.,  1906,  i,  956),  however,  are  easily  hydrolysed  by  oxalic  acid  in 
ethereal  solution  with  the  formation  of  the  corresponding  /?- ketonic 
nitrile  and  regeneration  of  the  original  amine.  Thus  /3-amyl- 
/3-piperidylacrylonitrile  gives  hexoylacetonitrile  and  piperidine  : 

C5Hu*C(C5NH10):CH*CN  +  H20  =  C5Hn-CO*CH2;CN  4-  C5NHn.  _ 

As  the  yields  in  this  reaction  and  in  the  formation  of  the  initial 
condensation  derivative  are  nearly  theoretical,  the  two  processes  form 
an  excellent  method  of  passing  from  acetylenic  to  /3-ketonic  nitriles. 
The  latter  are  completely  soluble  in  alkali  hydroxide  or  carbonate 
solutions,  from  which  they  are  reprecipitated  by  acids.  The  following 
are  described. 

Hexoylacetonitrile,  CgH^CO'CHg'CN,  b.  p.  126 — 128°/14  mm.,  Dls 
0‘9414  ;  heptoyl acetonitrile,  CgH^’CO'CH^CN,  b.p.  137 — 141°/15  mm., 
D1S  09375.  Benzoylacetonitrile,  C0Ph’CH2*CN,  first  prepared  by 
Haller,  was  obtained  similarly.  E.  H. 

Constitution  of  Organo-Magnesium  Compounds.  Victor 
Grignard  (Bull.  Soc.  chim.,  1907,  [iv],  1,  256 — 262). — In  reply  to 
Tschelinzeif  (this  vol.,  i,  199),  who  adopts  Baeyer  and  Villiger’s  formula 
for  organo-magnesium  compounds  (Abstr.,  1902,  i,  355),  mainly  on  the 
ground  that  it  permits  of  the  representation  of  the  two  isomeric  forms 
of  these  compounds  he  has  obtained,  namely,  OR2X*MgR'  and 
ORR'X'MgR,  the  author  points  out  that  the  formula  proposed  by 
himself  (Abstr.,  1903,  i,  552)  equally  well  accounts  for  the  existence 
of  isomerides,  since  it  may  be  assumed  that  the  two  additional  valencies 
of  oxygen  in  oxonium  compounds  and  of  nitrogen  in  quinquevalent 
nitrogen  derivatives  have  not  the  same  value  as  the  normal  valencies, 
so  that  R2OR'*MgX  is  not  necessarily  identical  with  RR'OR’MgX,  as 
has  been  supposed  by  Blaise  (Abstr.,  1906,  i,  153),  and  instances  are 
quoted  in  which  interchanges  of  alkyl  radicles  of  the  type  suggested 
have  occurred  (Blaise,  Abstr.,  1905,  i,  111  ;  Schmidlin,  Abstr.,  1906,  i, 
392  ;  this  vol.,  i,  26  ;  and  Grignard,  Abstr.,  1904,  i,  494). 

Blaise  has  asserted  that  in  the  case  of  amino-magnesium  compounds 
the  addition  of  water  should  lead  to  the  production  of  an  amine 
hydroxide  and  not  to  a  hydrocarbon  if  Grignard’s  formula  were 
correct.  This  view,  it  is  suggested,  is  based  on  a  misconception  of  the 
usual  method  of  hydrolysis  of  organo-magnesium  derivatives,  which  in 
this  particular  case  may  be  represented  as  follows  :  R2R'R"X,MgX  + 
HOH  =  MgX’OH  +  R2R'R"N,H,  the  unstable  substituted  ammonium 
hydride  thus  formed  decomposing  immediately,  forming  the  amine  and 
hydrocarbon.  The  further  objection  of  Blaise  that  the  substituted 
ammonium  iodides  do  not  react  with  magnesium,  has,  in  the  author’s 
opinion,  little  weight,  since  the  quaternary  ammonium  radicle  has 
little  in  common  with  an  alkyl  radicle.  Incidentally  it  is  pointed  out 
that  this  non -reactivity  of  the  substituted  ammonium  iodides  with 
magnesium  contradicts  TschelinzefPs  view  that  in  the  formation  of 
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organo-magnesium  compounds  the  ether  or  the  tertiary  amine  dis¬ 
sociates  the  alkyl  haloid,  forming  substances  of  the  type  R'OR2X  and 
RR'R"R"'N*X,  with  which  the  magnesium  then  reacts  (Abstr.,  1905, 
i,  40).  Tschelinzeff’s  suggestion  that  by  analogy  with  other  oxonium 
and  ammonium  compounds  organo-magnesium  derivatives  should  be 
regarded  as  having  the  haloid  atom  attached  directly  to  the  oxygen  or 
nitrogen  is  regarded  as  unlikely,  since  they  decompose  with  the  produc¬ 
tion  of  a  magnesium  haloid  salt,  whence  there  is  reason  to  believe,  with 
Abegg  (Abstr.,  1906,  i,  57),  that  the  radicle  MgX  behaves  as  the 
positive  portion  of  the  molecule  ;  the  organic  residue  being  the  negative 
portion.  With  regard  to  the  constitution  of  the  organo-magnesium 
compounds  containing  a  second  molecule  of  ether  the  author  thinks 
there  is  less  objection  to  the  formula  proposed  by  Tschelinzeff  (Abstr., 
1906,  i,  241)  than  to  that  used  by  Zelinsky  (Abstr.,  1903,  i,  802)  and 
by  Blaise  (Abstr.,  1905,  i,  111).  T.  A.  H. 

Alkylidenedih.ydrobenzenes.  Karl  Auwers  (Annalen,  1907,352, 
219—272.  Compare  Abstr.,  1903,  i,  100,  620;  1904,  i,  26;  1905,  i, 
434). — It  has  been  shown  previously  that  the  alcohols, 

CHCW/^/Me  CHCl^/^X^Et 

Me^\=/VOH  ana  Me^\=/VOII’ 
formed  from  4-keto-l  -methyl-  1-dichloromethylcyctohexadiene  by  Grig- 
nard’s  reaction,  readily  lose  water  and  yield  unstable  products 
which  undergo  transformation  into  the  benzene  derivatives, 
C6H4Me*CH2'CHCl2  and  C6H4Me*CHMe‘CHCl2  respectively.  The 
work  described  in  the  two  following  papers,  to  which  this  is  a  general 
introduction,  ;was  undertaken  to  determine  the  constitution  of  the 
intermediate  products,  and  by  applying  Grignard’s  reaction  to  the 
condensation  products  of  chloroform  and  as-m-xylenol,  as-o-xylenol, 
and  i^-cumenol  to  ascertain  if  the  loss  of  water  takes  place  with 
hydroaromatic  alcohols  derived  from  homologues  of  yj-cresol. 

The  configuration  of  the  condensation  product  of  chloroform  with 
jo-cresol,  as  4-keto-l  -methyl-  l-dichloromethylcycfohexadiene  is  confirmed 
by  the  formation  of  y3-chloromethylacrylic  acid,  a  decomposition  product 
of  methyldichloromethylmalonic  acid,  on  oxidation  of  the  ketone  with 
potassium  permanganate. 

The  constitutions  of  the  unstable  compounds  formed  by  loss  of 
water  from  the  hydroaromatic  alcohols,  CHCl2*C6H2R2R'Me*OH 
(R  =  H  or  Me ;  R'  =  Me  or  Et),  derived  from  the  above  three  homo¬ 
logues  of  p-cresol,  and  of  the  benzene  transformation  products  are 
discussed.  By  identification  of  the  aldehydes  and  ketones  formed  by 
elimination  of  hydrogen  chloride  and  oxidation  of  the  resulting  chloro- 
styrenes,  C6H2R2Me-CH:CHCl  and  C6H2R2Me-OMe:CHCl  (R  =  H  or 
Me),  the  transformation  products  are  shown  to  be  homologues  of 
y>-/?/?-dichloroethyltoluene,  C6H2R2Me,CH2,CHCl2,  and  *of  j9-dichloro- 
wo  propyl  toluene,  06H2R2Me*GHMe,CHCl2,  respectively. 

Of  the  hydroaromatic  alcohols  described,  those  derived  from 
jp-cresol,  as-o-xylenol,  and  if/- cumenol,  having  R'  =  Et,  lose  water  most 
easily,  whilst  the  alcohols  derived  from  as-m-xylenol,  having  R'  =  Et, 
and  from  as-o-xylenol,  with  R'  =  Me,  are  the  most  stable.  Most,  if  not 
all,  of  these  hydroaromatic  alcohols  occur  in  two  modifications  which 
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differ  in  melting  point  and  solubility,  and  are  probably  cis -  and  trans¬ 
forms. 

The  formation  of  the  unstable  intermediate  products  and  their 
transformation  into  the  stable  benzene  derivatives  can  be  followed  by 
observation  of  the  change  in  the  angle  of  refraction  which  is  least  for 
the  intermediate  compounds.  It  was  shown  previously  (Abstr.,  1905, 
i,  445)  that  successive  action  of  phosphorus  pentachloride  and  water 
on  4-keto-l -methyl-1  -dichloromethylcycfohexadiene  leads  to  the 
formation  of  p-chloro-o-tolualdehyde ;  it  is  found  now  that  the  unstable 
products  derived  from  jo-cresol  and  i/f-cumenol  are  converted  analogously 
by  the  action  of  sulphuric  acid  into  2  : 4-dimethyl-  and  2:3:4:  5-tetra- 
methyl-benzaldehydes  respectively.  From  this  it  is  argued  that  the 
intermediate  compounds  must  be  alkylidenec^cZohexadieues,  the  rela¬ 
tion  of  which  to  the  hydroaromatic  alcohols  is  expressed  by  the 

formula:  CH$!>C«H2R2<OH  ->  CHMe>CaHA:CH*  and 

CHMe>°«HA<OH  °HMl>0«H*:0HMe-  11  is  shown 

that  the  molecular  refractions  of  the  intermediate  compounds  are  in 
agreement  with  those  calculated  from  these  alkylidene  formulae. 

The  general  chemical  and  physical  properties  of  the  alkylidene- 
cycfohexadienes  are  discussed,  compared  with  those  of  other  analogous 
and  closely  related  compounds,  and  shown  to  support  the  above  con¬ 
clusions  as  to  the  constitution  of  the  compounds  in  question. 

In  the  following  two  papers  a  large  number  of  refractive  indices 
are  given,  of  which  only  the  limiting  values  of  wD  are  quoted. 

G.  Y. 

Derivatives  of  Alkylidenedihydrobenzenes  from  ^Cresol. 
Karl  Auwers  and  M.  Hessenland  ( Annalen ,  1907,  352,  273 — 287. 
Compare  Auwers  and  Keil,  Abstr.,  1903,  i,  100,  620;  1905,  i,  445  ; 
and  preceding  abstract). — On  extraction  with  light  petroleum,  the  resin 
insoluble  in  aqueous  alkalis,  formed  in  the  preparation  of  4-keto- 
1-methyl-l-dichloromethylcycJohexadiene,  yields  p -tolyl  orthoformate, 
CH(0‘C6H4Me)3,  crystallising  in  colourless  prisms,  m.  p.  112°. 

1-Hydroxy-l  :  4-dimelhyl-4-dichloromethylcyc£ohexadiene  is  found 
now  to  exist  in  two  stereoisomeric  modifications,  one  of  which  has 
been  described  (Abstr.,  1903,  i,  620);  the  second  form  separates  from 
light  petroleum  in  stout,  transparent  crystals,  m.  p‘.  65°.  No  difference 
could  be  observed  in  the  stabilities  of  the  two  modifications.  When 
heated  with  light  petroleum  at  45°  in  a  current  of  hydrogen,  this 
hydroaromatic  alcohol  yields  4- methyl-i-dichloromethyl-\-methylenecyc\o - 
hexadiene,  CHCl2*C6H4Me!CH2,  which  is  obtained  as  a  yellow  oil,  D}4'2 
1  *1800,  np-1  1*55844,  T56 109,  commences  to  polymerise  afteroneto 

two  days  at  the  ordinary  temperature,  and  at  70 — 80°  is  transformed 
into  jt>-/3/3-dichloroethyltoluene,  b.  p.  114 — 116°/14  mm.  or 
129—132°/23  mm.,  D44  1*1734,  Df4  1*1638,  <  153940,  1*53610. 

This  is  converted  by  boiling  alcoholic  potassium  hydroxide  into 
/3-chloro-jt>-methylstyrene  (Abstr.,  1904,  i,  27),  b.  p.  99 — 102714  mm. 
or  129—132739  mm.,  Df7  1*0565,  nf8  1*56635. 

The  action  of  chlorine  on  4-methyl-4-dichloromethyl-l -methylene- 
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cyc/ohexadiene  in  carbon  tetrachloride  solution  cooled  by  ice,  leads  to 
the  formation  of  a  mixture  of  tri-  and  di-chloro-compounds.  The 
$WcMoro-compound,  C6H4Me*CH2*CCl3  ?,  forms  a  colourless  oil,  b.  p. 
135 — 142°/8 — 9  mm.,  and  when  boiled  with  alcoholic  potassium 
hydroxide  yields  a  light  yellow  oil,  which  contains  chlorine,  and  is 
volatile  with  steam,  together  with  jo-tolylacetic  acid. 

2  :  4-Dimethylbenzaldehyde,  formed  by  heating  4-methyl-4-dichloro- 
methyl-l-methylenecycJohexadiene  with  80%  sulphuric  acid  at  80 — 90°, 
is  obtained  as  a  yellow  oil ;  it  yields  a  semicarbazone  crystallising  in 
small  prisms,  m.  p.  225 — 227°,  and  is  oxidised  by  permanganate  to 
2  :  4-dimethyl  benzoic  acid. 

i-MethylA-dichloromethyl-\-ethylidenecyc\ohexadiene, 

CHC12*  C6H4Me :  CHMe, 

formed  by  carefully  heating  l-hydroxy-4-methyl-4-dichloromethyl-l- 
ethylcycZohexadiene  (Abstr.,  1905,  i,  434),  or  by  shaking  it  with 
anhydrous  formic  acid,  is  obtained  as  a  yellow  oil,  D45‘3  1*1669 — 1*1696, 
«d3  1  '56343.  jo-Dichloroiflopropyltoluene,  b.  p.  123 — 125°/13  mm., 
DJ46  1*1534,  Df  1*1519,  nf6  1*53732,  nf7  1*53441.  £-Chloro-a-/>-di- 
methylstyrene,  b.  p.  106 — 108°/10  mm.,  D4°  1*0580,  wj,9  1*557 14, 
1*55494.  *  G.  Y. 

Alkylidenedihydrobenzenes  from  as-m-Xylenol,  aso-Xylenol, 
and  ^-Cumenol.  Karl  Auwers  and  A.  Kockritz  ( Annalen ,  1907, 
352,  288 — 321.  Compare  Abstr.,  1900,  i,  160;  1902,  i,  218;  1903,  i, 
100 ;  and  preceding  abstract). — Derivatives  of  &s-va-xylenol. — i- If ydroxy- 
1:3:  A-trimethyl-\-dichloromethylcyclohexadiene ,  C10H14OC12,  formed  by 
the  action  of  magnesium  methyl  iodide  on  4-keto-l  :  3-dimethyl-l-di- 
chloromethylcyc?ohexadiene,  crystallises  in  transparent,  monoclinic 
prisms,  m.  p.  82 — 83°,  and  decomposes  gradually  at  the  ordinary 
temperature,  forming  a  resinous  mass.  When  heated  with  ether  at 
45°,  or  shaken  with  formic  acid  at  the  laboratory  temperature,  it 
yields  l  :  3-dimethyl-\-dichloromethyl-i-meihylenecyc\ohexadiene,  which  is 
transformed  at  80 — 90°  into  \  :3-dimethyl-i-fifi-dichloroethylbenzene, 
CinH12C)2,  b.  p.  124— 126°/12  mm.  or  136— 138°/ 17  mm.,  D’42  1*1507, 
D49  1*1574,  rdf  1*54457,  w™'6  1*53927.  On  prolonged  boiling  with 
alcoholic  potassium  hydroxide,  this  is  converted  into  fi-chloro- 1  :  3- 
dimelhyl styrene,  C(,H3Me2*CH:CHCl,  which  is  obtained  a3  a  colourless 
oil,  b.  p.  117 — 120°/14  mm.,  D:f'9  1*0466,  w^'9  1*56351,  and  on  oxidation 
with  permanganate  in  aqueous  acetone  solution  yields  2  :  4-dimethyl- 
benzaldehyde,  formed  also  by  Gattermann’s  method  from  m-xylene.  It 
forms  a  semicarbazone,  crystallising  in  leaflets,  m.  p.  226°,  and  is 
oxidised  to  2  :  4-dimethylbenzoic  acid. 

i-Hydroxy  -1  :  3-  dimethyl  -  1  -  dicMoromethyl  -  4  -  ethylcyclohexadiene, 
CnH16OCl2,  formed  by  the  action  of  magnesium  ethyl  iodide  on  4-keto- 
1  :  3-dimethyl- 1-dichloromethylcycZohexadiene,  crystallises  in  slender 
needles  or  stout,  transparent  prisms,  m.  p.  85 — 85*5°  ;  a  urethane 
could  not  be  obtained  with  phenylcarbimide,  diphenylcarbamide  being 
formed.  1:3-  Dimethyl  - 1  -dichloromethyl  -  4  -  ethylidenecyclohexadiene, 
CuH14C12,  is  obtained  as  a  mobile,  colourless  oil,  D44  1*1393,  n^,  1*56605, 
<9  1*55917.  1  :  S-Dimethyl-i-dichloroisopropylbenzene,  formed  from 

the  preceding  substance  at  120°,  is  a  colourless  oil,  b.  p.  135 — 137°/ 
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11  mm.  or  143— 144°/ 16  mm.,  Df9  1*1396,  Df6  1*1345,  «7D  1*54212, 
«c’6  1*53619.  fi-Chloro-a- 2  :  4 -trimethylstyrene,  CgHgMe/CMelCHCl, 
is  a  colourless  oil,  b.  p.  112 — 114°/16  mm.  or  124 — 125°/24  mm. 
Reduction  of  the  dichloro-compound  with  sodium  and  alcohol  leads  to 
the  formation  of  1 :  3-dimethyl-4-isopropylbenzene,  which  on  bromina- 
tion  is  converted  into  tetrabromo-m-xylene,  m.  p.  248°  (241°  :  Fittig 
and  Bieber,  Annalen ,  1870,  156,  236). 

A  polymeric  modification  of  1  : 3-dimethyl-l-dichloromethyl-4-ethyl- 
idenec^/cifohexadiene,  crystallising  in  nacreous  leaflets,  m.  p.  183 — 184°, 
is  formed  from  the  corresponding  hydroaromatic  alcohol  in  four  months 
at  the  winter  temperature,  or  more  rapidly  from  the  unimolecular 
ethylidene  compound. 

Derivatives  of  as-o -xylenol. — i-Uydroxy-l  :  2  :  A-trimethyl - 1  -dich loro- 
methylcyclohexadiene,  C10HhOC12,  crystallises  in  transparent,  mono¬ 
clinic  prisms,  m.  p.  79*5°.  1  :  2-Dimethyl  A- fdfd-dicldoroethylbenzene  is 

a  colourless  oil,  b.  p.  126 — 128°/9  mm.  or  134 — 136°/11  mm.,  Df'2 
1*1513,  Df  1*1428,  wf'2  1*54144,  wf  1*53789.  The  intermediate 
methylene  compound  could  not  be  isolated.  /3-Chloro-3  :  4- dimethyl- 
styrene  is  an  aromatic,  colourless  oil,  b.  p.  126 — 128°/14  mm.,  and  on 
oxidation  with  permanganate  in  aqueous  acetone  solution  yields  3  :  4- 
dimethylbenzaldehyde,  which  is  formed  also  directly  from  o-xylene  ;  the 
semicarbazone ,  C10H13ON3,  crystallises  in  needles,  m.  p.  224°  or,  when 
quickly  heated,  227 — 228°.  On  further  oxidation,  the  aldehyde  yields 
3  :  4-dimethylbenzoic  acid.  The  polymeride  of  the  methylene  compound 
crystallises  from  alcohol  in  flat  prisms,  m.  p.  153 — 154°;  the  melting 
point  sinks  with  repeated  recrystallisations. 

k- Hydroxy -\  :  2-dimethyl-l-dichloromethyl-i-ethylcyc\ohexadiene  com¬ 
mences  to  decompose  immediately  at  the  laboratory  temperature. 
1  :  2- Dimethyl- 1  -dichloroA-ethylidenecyclohexadiene,  CUH14C12,  was  ob¬ 
tained  as  an  impure  oil,  Df  1*1761.  1  :  2-Dimethyl- Ajdfi-dichloroi'SQ- 

propylbenzene  is  a  transparent  oil,  b.  p.  135 — 140°/14mm.,  Df5  1*1352, 
ri$  1*53837.  /3-Chloro-a-3  : 4-trimethylstyrene  solidifies  in  a  freezing 
mixture  j  m.  p.  22°,  b.  p.  128°/14  mm.,  Df8  1*0490,  ?^D2'8  1*55745,  and 
on  oxidation  yields  3  : 4-dimethylacetophenone,  which  forms  a  semi¬ 
carbazone ,  C11H15ON3,  stout,  white  needles,  m.  p.  233 — 234°. 

Derivatives  of  \j/-cumenol. — i-Hydroxy-\  :  2  : 4  : 5-tetramethyl-l-di- 
chloromethylcyclohexadiene  crystallises  from  light  petroleum  in  long 
needles,  m.  p.  76 — 78°,  decomposes  gradually,  forming  a  yellow  oil,  and 
gives  with  fuming  nitric  acid  a  dark  blue  coloration  changing  to 
carmine.  1:2: 5-Trimethyl-l-dichloromethyl-Amethylenecyclohexadiene, 
Df  1*1484,  Df  1*1446,  1*56096,  nlf 8  1*55920.  1:2: 5-Trimethyl- 
Afift-chloroethylbenzene,  a  colourless  oil,  solidifying  at  low  temperatures, 
m.  p.  22°,  b.  p.  134— 136°/10  mm.  or  143— 145°/13  mm.,  Df  1*1357, 
wf  1*54252.  fi-Chloro-2  : 4  :  5-trimethylstyrene,  a  colourless  oil,  b.  p. 
133 — 134°,  Df  8  1*0429,  wf 8  1*56680;  on  oxidation,  this  yields 
2:4:  5-trimethylbenzaldehyde  and  2:4: 5-trimethylbenzoic  acid.  The 
semicarbazone  of  the  aldehyde,  CuH15ON3,  crystallises  in  flat  prisms, 
m.  p.  243—244°. 

4- Hydroxy  -1:2:  5  -  trimethyl  - 1  -dichloromethyl  -  4  -  ethylcyclohexadiene 
and  1  :  2  :  b-trimelhyl-\-dichloromelhylA-ethylidenecyc\ohexadiene  were 
not  isolated  in  a  state  of  purity.  1:2:  5-  1'rimethyl-  i-dichloroiao- 
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propylbenzene  crystallises  from  light  petroleum  or  methyl  alcohol  in 
slender  needles,  m.  p.  43—44°,  b.  p.  135— 137°/10  mm.  or  155—157°/ 
16  mm.,  T>\5  1-1321,  Df9  1-1263,  nfa  1-53812.  p-Ckloro-a-2 : 4  : 5- 
tetramethylstyrene  is  a  colourless  oil,  b.  p.  126 — 127°/16  mm.  or 

131 —  133°/24  mm.,  D®  1-0341,  w2D°  1-54182,  and  after  oxidation 

yields  a  semicar bazone,  C12Hl7ON3,  rectangular  plates,  m.  p.  204°, 
identical  with  that  formed  from  2:4: 5-trimethylacetophenone 
prepared  from  i^-cumene  and  acetyl  chloride.  1  :  2  :  S-Trimethyl-i-iso- 
propylbenzene ,  prepared  by  reduction  of  the  dichloro-compound  with 
sodium  and  alcohol,  b.  p.  221-5—223-5°,  0-8795,  n%  1-50648.  The 

polymeric  modification  of  the  methylene  compound,  (G11H14C12)2,  is 
formed  from  the  unimolecular  compound  in  the  course  of  some  days  at 
the  ordinary  temperature*;  it  crystallises  in  small  needles,  m.  p. 

132 —  138°,  or  after  partial  oxidation  with  permanganate,  151 — 157°. 

When  reduced  with  sodium  and  alcohol,  it  yields  durene.  The  action 
of  cooled,  concentrated  sulphuric  acid  on  the  uni-  or  bi-molecular 
methylene  compound  leads  to  the  formation  of  an  aldehyde  which  is 
oxidised  rapidly  by  air,  forming  durenecarboxylic  [prehnitenecarboxylic] 
acid  (Meyer  and  Molz,  Abstr.,  1897,  i,  476).  The  semicarbazide, 
C^H^ONg,  crystallises  in  long,  white  needles,  m.  p.  229 — 230°. 
Dinitroprehnitene,  m.  p.  176°,  is  formed  by  the  action  of  fuming  nitric 
acid  on  prehnitene  or  prehnitenecarboxylic  acid.  G.  Y. 

Derivatives  of  o-  and  jp-teri.-Butyltoluenes.  J.  Kozak  (Bull. 
Acad.  Sci.  Cracow,  1906,  407 — 417). — This  is  a  study  of  the  dyes 
obtained  by  the  action  of  dehydrating  agents  on  the  condensation  pro- 
ducts'of  maleic  anhydride  with  o-  and  y>-£er£.-butyltoluenes  (v.  Pechmann, 
Abstr.,  1882,  1074  ;  Marchlewski,  Abstr.,  1903,  i,  667). 

The  action  of  bromine  on  tferf.-butylbenzene  in  presence  of  iodine 
leads  to  the  formation  of  a  mixture  of  o-  and  y>-bromo-derivatives 
which  are  converted  by  Pittig's  reaction  into  o-  and  p-tert ,-butyltolumes  •, 
these  are  separated  by  fractional  distillation. 

o-tert .-Butyltoluene,  b.  p.  170 — 170’5°/743T  mm.,  ?i%  1-49423. 

p-tert  .-Butyl  toluene,  b.  p.  192 — 192'5°/742  mm.,  1*493565. 

4:-Methyl-3-tert.-butylbenzoyl-  or  3-methyl-i-berb.-butylbenzoyl-acrylic 
acid,  G‘4H9-C6H3Me-C0-CHlCH,C02H,  formed  by  the  action  of 
aluminium  chloride  and  maleic  anhydride  on  o-tert.  -butyltoluene,  cooled 
by  ice-water,  crystallises  in  yellow,  monoclinic  needles,  m.  p.  123 — 124°, 
and  when  heated  with  acetic  anhydride  yields  a  dye,  C15H1602,  which 
forms  dark  bronze  crystals,  m.  p.  320 — 326°,  sublimes  below  its  melt¬ 
ing  point,  has  a  yellowish-red  fluorescence  when  dissolved  in  organic 
solvents,  and  dissolves  in  concentrated  sulphuric  acid  to  a  blue  solution 
becoming  red  and  then  yellowish-brown  when  heated.  The  absorption 
spectrum  of  the  solution  in  toluene  shows  two  dark  bands  in  the 
yellow  and  green,  A  559 — 541  and  A  518 — 502  respectively. 

The  condensation  of  maleic  anhydride  with  p-tert. -butyltoluene  leads 
to  the  formation  of  two  methyl-tevt.-butylbenzoylacrylic  acids, 
C4H9-C6H3Me-C0-CH:0H-G02H, 

of  which  the  one  crystallising  first  from  water,  termed  the  a-acid , 
forms  yellow  needles  or  prisms,  m.  p.  133 — 134°.  The  more  soluble 
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fi  acid  crystallises  in  more  intensely  yellow  needles  or  prisms,  m.  p. 
115—117°. 

The  dye,  obtained  by  the  action  of  acetic  anhydride  on  the  a-acid, 
crystallises  in  almost  black  needles,  m.  p.  1 98 — 208°,  is  fluorescent  in 
dilute  solution,  and  dissolves  to  a  blue  solution  in  concentrated 
sulphuric  acid. 

The  dye ,  C15H1602,  formed  from  the  /3-acid,  crystallises  in  reddish- 
brown  needles,  m.  p.  202 — 206°,  is  fluorescent  in  dilute  solution,  and 
forms  a  violet  solution  in  concentrated  sulphurig  acid. 

The  absorption  spectra  of  the  two  dyes  derived  from  p-tert.- butyl- 
toluene  show  the  same  two  bands  as  observed  in  that  of  the  dye 
derived  from  o-terL-butyltoluene.  G.  Y. 

Benzene  Hydrocarbons  containing  a  i/'-Allyl  Side-Chains : 
Methoethenylbenzene  and  its  Homologues.  Studies  in  Mole¬ 
cular  Migration.  II.  Molecular  Transpositions  Accompanying 
the  Transformation  of  a-Glycols  and  their  Derivatives  into 
Aldehydes  and  Ketones.  Marc  Tiffeneau  {Ann.  Chim.  Pkys., 
1907,  [viii],  10,  322—378.  Compare  Abstr.,  1906,  i,  724,  965  ;  this 
vol.,  i,  130). — This  paper  opens  with  a  long  theoretical  introduction 
and  concludes  with  a  general  review  of  the  experimental  results 
described  in  Parts  I  (this  vol.,  i,  304)  and  II.  It  was  found  previously 
(loc.  cit.)  that  the  halohydrins,  formed  by  addition  of  hydrogen  oxy- 
haloids  to  ^-allylbenzenes,  lose  the  hydrogen  haloid  when  treated  with 
alkalis,  forming  ethylene  oxides  which  on  distillation  undergo  simple 

QTT 

change  into  aldehydes :  OH,CArMe*CH2X  — >-  CArMe^^  2 

— >-  CHArMe*CHO,  whereas  when  treated  with  certain  metallic 
oxides  or  salts,  such  as  mercuric  oxide  or  silver  nitrate,  the  substance 
obtained  is  a  product  of  intramolecular  change  :  OH*CArMe*CH2X 
— >•  CH2Ar*COMe.  As  such  intramolecular  wandering  of  groups 
has  been  described  only  in  isolated  cases,  the  phenomenon  has  been 
studied  now  systematically  in  that  of  the  a-glycols  and  their  deriv¬ 
atives,  the  halohydrins,  the  magnesium  derivatives  of  the  halohydrins, 
and  the  ethylene  oxides. 

With  regard  to  the  manner  in  which  they  are  transformed  into 
aldehydes  or  ketones,  a-glycols  and  their  derivatives  fall  into  two 
classes  :  (a)  these  in  which  the  transformation  is  accompanied  by  a 
change  in  the  position  of  a  hydrogen  atom,  and  ( b )  those  in  which  the 
transformation  is  accompanied  by  a  change  in  the  structure  of  the 
carbon  nucleus  resulting  from  a  wandering  of  a  carbon  radicle.  It  is 
considered  that  the  first  stage  in  the  transformation  of  an  a-glycol  or 
derivative  of  an  a-glycol  into  an  aldehyde  or  ketone  leads  always  to 
the  formation  of  an  unstable  intermediate  form  of  the  type 

•CRR'-CR"R"'-0, 

the  further  change  of  which  depends  on  the  nature  and  position  of  the 
substituting  groups. 

Class  (5)  includes  all  tetra-substituted  d-glycols,  halohydrins,  mag¬ 
nesium  derivatives  of  the  halohydrins  which  are  formed  by  addition  of 
organo-magnesium  compounds  to  a-chloroketones,  and  ethylene  oxides, 
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and  all  polysubstituted  aromatic  a-glycols,  halohydrins,  and  magnesium 
derivatives  of  halohydrins  which  have  an  aromatic  substituting  group 
attached  to  the  carbon  atom  carrying  the  oxygen  atom  of  the  hypo¬ 
thetical  unstable  intermediate  substance. 

All  other  a-glycols,  halohydrins,  and  magnesium  derivatives,  as  also 
all  mono-,  di-,  and  tri-substituted  ethylene  oxides,  are  included  in  class 
(«)• 

The  transformation  of  tetrasubstituted  a-glycols,  the  pinacolin  trans* 
formation,  differs  from  the  formation  of  aldehydes  or  ketones  from 
mono-,  di-  or  tri-substituted  a-glycols  in  that  it  can  take  place  only  if 
accompanied  by  intramolecular  change  in  the  position  of  one  of  the 
substituting  groups,  and  that  all  the  groups  present  are  capable  of 
undergoing  the  intramolecular  transposition,  which  takes  place,  how¬ 
ever,  more  readily  with  an  aromatic  group  than  with  an  aliphatic  group 
and  more  readily  with  methyl  than  with  ethyl. 

The  experimental  part  of  this  paper  is  chiefly  a  detailed  account  of 
work  published  previously. 

/3-Phenylpropylene  a/3-glycol,  OH'CPhMe’CITj'OH,  formed  by 
the  action  of  baryta  on  ^-allylbenzene  dibromide,  crystallises  in  needles, 
m.  p.  42 — 43°,  b.  p.  160 — 162°/26  mm.,  and  when  boiled  with  dilute 
sulphuric  acid  yields  hydratropaldehyde  together  with  small  amounts 
of  Stoermer’s  anhydride  (Abstr.,  1906,  i,  581). 

/6-p -Tolylpropylene  afi-ylycol,  C7H7*CMe(OH),CH2*OH,  prepared  by 
the  action  of  baryta  on  p-^-allyltoluene  dibromide,  or  on  jo-toluoyl- 
carbinol  or  its  acetate,  crystallises  in  needles,  m.  p.  36°,  b.  p. 
175 — 180°/15  mm.,  and  when  boiled  with  dilute  sulphuric  acid  yields 
jo-methylhydratropaldehyde,  which  forms  a  semicarbazone,  m.  p.  152° 
(159—160°  :  Darzens,  Abstr.,  1905,  i,  116). 

aa-Diphenylethylene  glycol,  OH*CPh2*CH2,OH,  m.  p.  122°,  formed  by 
the  action  of  magnesium  phenyl  bromide  on  ethyl  glycollate,  when 
boiled  with  sulphuric  acid  yields  diphenylacetaldehyde. 

a-Phenylpropylene  a/3-glycol,  formed  by  the  action  of  potassium 
carbonate  on  phenylene  dibromide,  is  converted  by  boiling  sulphuric 
acid  into  phenylacetone. 

Styrene  oxide  is  very  stable  towards  hydrolysing  agents.  i^-Allyl- 
phenyl  oxide,  when  boiled  with  sulphuric  acid,  yields  a-phenylprop- 
aldehyde,  but  is  stable  towards  silver  nitrate. 

The  structure  of  the  iodohydrin  derived  from  styrene, 
OH-CHPh-CH2I 

(Bougault,  Abstr.,  1900,  i,  641),  is  established  by  its  conversion  into 
sec.-phenylethyl  alcohol  by  successive  acetylation,  reduction,  and 
hydrolysis,  or  into  dimethylphenacylamine  by  the  action  of  dimethyl- 
amine.  The  isomeric  iodohydrin,  OH,CH2*CHPhI,  formed  by  the 
action  of  hydrogen  iodide  on  styrene  oxide,  crystallises  in  spangles, 
m.  p.  79°. 

^-Methoxystyrene,  OMe*C6H4*CH;CH2,  prepared  by  dehydration  by 
Klage’s  method  of  /?-methoxyphenylmetbylcarbinol  (Abstr.,  1904, 
i,  1001),  is  converted  by  the  action  of  mercuric  oxide  and  iodine  into 
p -methoxyphenylacetaldehyde,  OMe’CgH^CH^CHO,  b.  p.  255 — 256°, 
D°  1T40,  which  yields  an  oxime,  m.  p.  121°  (112°:  Bouveault,  loc.  cit.), 
and  a  semicarbazone,  m.  p.  181 — 182°.  Reduction  of  this  aldehyde 
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with  zinc  and  acetic  acid  leads  to  the  formation  of  p- methoxyphenylethyl 
acetate,  b.  p.  156—157711  mm.  or  277— 278°/760  mm.,  D°  1101. 

Hydratropaldehyde  is  formed  by  the  successive  action  of  mercuric 
oxide  and  iodine  and  potassium  iodide  and  sodium  hydrogen  sulphite 
on  phenyl  propylene ;  it  reacts  with  magnesium  phenyl  bromide  form¬ 
ing  the  alcohol,  CHPhMe*CHPh*OH.  The  constitution, 
OH-CHPh-CHMel, 

has  been  established  for  the  iodohydrin  obtained  from  phenylpropy- 
lene,  by  its  conversion  into  phenylethylearbinyl  acetate,  and  into 
/J-dimethylamino-a-phenylpropane-a-ol,  OH*CHPh*CHMe*NMe2. 
a-Phenylisovaleraldehyde  forms  a  semicarbazone,  m.  p.  140°. 
a(3-Diphenylpropylene  (Klages,  Abstr.,  1902,  i,  668)  is  formed  by  the 
action  of  magnesium  phenyl  bromide  on  phenylacetone. 

fB-n-Propylcinnamic  acid,  CPhPraIGH*C02H,  b.  p.  198 — 201°/18 
mm.,  obtained  on  hydrolysis  of  its  ethyl  ester,  prepared  by  condensa¬ 
tion  of  phenylbutanone  with  ethyl  iodoacetate,  and  distillation  under 
the  ordinary  pressure,  loses  carbon  dioxide  when  boiled,  yielding 
/8-phenyl-Att-amylene,  which  forms  a  liquid  dibromide. 

aa-Diphenylethyl  alcohol,  CPh2Me*OH,  m.  p.  80 — 81°,  b.  p. 
175 — 180°/20  mm.,  is  obtained  from  aa-diphenylethylene,  and,  by 
way  of  the  iodohydrin,  yields  deoxy benzoin. 

a-Phenyl-a-p-tolylethylene,  C7H7*CPh!CH2,  b.  p.  145 — 146°/ 6  mm. 
or  160 — 1 6 1  °/ 1 1  mm.,  formed  by  repeated  distillation  under  the 
ordinary  pressure  of  the  corresponding  carbinol,  yields  ^-tolylaceto- 
phenone.  y-Phenyl-A^-amylene,  CPhEtICHMe,  b.  p.  197 — 199°,  D° 
0*9321,  formed  by  the  action  of  oxalic  acid  on  phenyldiethylcarbinol 
prepared  by  treating  ethyl  benzoate  with  magnesium  ethyl  bromide, 
yields  methylbenzyl  ethyl  ketone,  CHPhMe*COEt,  b.  p.  222 — 225°,  D° 
0-982;  the  semicarbazone,  m.  p.  172°. 

Benzyl  ethyl  ketone,  formed  from  the  additive  compound  of 
magnesium  phenyl  bromide  and  chloroacetophenone,  yields  a  semi¬ 
carbazone,  CuH15ON3,  m.  p.  146°.  G.  Y. 


Iodation  of  Phenol  in  a  Borax  Solution,  and  the  Production 
of  i//-Iodosoiodobenzene.  E.  I.  Orloff  ( J, .  Puss.  Phys.  Chem.  Soc.y 
1906,  38,  1204 — 1210). — The  iodine  compounds  of  phenol,  (3-  and 
a-naphthol,  thymol,  pyrogallol,  and  sodium  salicylate  form  precipitates 
insoluble  in  borax.  The  iodation  product  of  phenol  crystallising  from 
chloroform  in  pink  needles,  m.  p.  144 — 145°,  has  none  of  the  pro¬ 
perties  of  iodosoiodobenzene,  and  is  most  probably  \p-iodosoiodo- 
1*0*0  HI 

benzene,  C6H4I*OI<^i  6  4  .  In  concentrated  sodium  hydroxide  it 
I*O#O0U41 

forms  a  turbid  solution,  probably  due  to  the  formation  of  the 
elementary  molecule  OI*C6H4I,  but  in  attempting  to  isolate  the 
latter,  the  original  substance  is  again  obtained.  With  nitrodiazo- 
benzene  chloride  in  alkaline  solution  it  forms  a  yellow  azo-compound , 
N02,06H4*HIN*C6H8I*0Na,  sodium  iodide  and  iodate  being  liberated, 
but  on  attempting  to  estimate  the  quantity  of  iodate  in  the  solution 
by  means  of  hydrazine  sulphate,  only  half  the  theoretical  volume  of 
nitrogen  is  liberated ;  the  reason  for  this  is  not  clear,  possibly  the 
iodate  reacts  further  with  the  azo-compound  in  solution.  Iodine  in  boras 
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Solution  behaves  with  sodium  thiosulphate  differently  from  ordinary  free 
iodine,  also  when  such  a  solution  is  acted  on  by  hydrazine  sulphate 
the  nitrogen  liberated  is  the  theoretical  quantity  which  would  be 

I'ONa 

necessary  if  all  the  iodine  formed  the  compound  ONa*I<^j.  . 

Z.  K. 

Oxidation  of  o-Nitrotoluene  in  the  Side-Chain  with 
Manganese  Dioxide  and  Sulphuric  Acid.  Badische  Anilin-  & 
Soda-Fabrik  (D.R.-P.  179589). — The  extent  to  which  manganese 
dioxide  and  sulphuric  acid  oxidise  o-nitrotoluene  depends  on  the  con* 
centration  of  the  acid.  o-Nitrotoluene,  when  heated  in  an  autoclave 
with  2  parts  of  finely-powdered  manganese  dioxide  and  10  parts  of 
sulphuric  acid  of  30 — 40°  Be',  at  140 — 165°  for  two  to  three  hours,  is 
converted  mainly  into  o-nitrobenzaldehyde,  only  a  small  proportion  of 
o-nitrobenzoic  acid  being  formed.  The  pressure  is  regulated  so  as  not 
to  exceed  10  atmospheres.  When  acid  of  50 — 60°  Be',  is  employed 
and  the  temperature  is  maintained  at  135 — 145°,  o-nitrobenzoic  acid 
becomes  the  chief  product.  These  oxidations  may  be  performed  under 
the  ordinary  pressure,  but  more  concentrated  acid  is  required. 

Gr.  T.  M. 

Oxidation  of  Naphthalene  to  Phthalonic  Acid  by  Alkaline 
Solutions  of  Permanganate.  R.  Arthur  Daly  (./.  Physical 
Chem.,  1907,  11,  93 — 106). — Experiments  have  been  made  to  ascertain 
which  of  the  numerous  possible  intermediate  compounds  may  be 
regarded  as  actual  stages  in  the  oxidation  of  naphthalene  to  phthalonic 
by  alkaline  permanganate  solutions.  For  this  purpose  the  rates  of 
oxidation  of  naphthalene,  homophthalic  acid,  o-carboxymandelic  acid, 
o-carboxybenzoylacetic  acid,  and  of  a-  and  /3-naphthaquinones  by 
decinormal  permanganate  solution  containing  sodium  hydrogen  car¬ 
bonate  have  been  measured  at  40°.  From  the  slow  rate  of  oxidation  of 
homophthalic  and  o-carboxymandelic  acids,  the  conclusion  is  drawn 
that  these  cannot  be  intermediate  products  in  the  formation  of 
phthalonic  acid  from  naphthalene,  o-carboxybenzoylacetic  acid,  or  the 
naphthaquinones. 

In  a  similar  manner  it  seems  probable  that  /3-naphthaquinone  does 
not  represent  a  stage  in  the  oxidation  of  naphthalene,  whereas  o-carb¬ 
oxybenzoylacetic  acid  and  a-naphthaquinone  are  possible  intermediate 
substances.  H.  M.  D. 

Course  of  the  Oxidation  of  /3-Naphthaquinone  to  Phthalio 
Acid.  Maitland  C.  Boswell  (J.  Physical  Chem.,  1907,  11,  119—131. 
Compare  Daly,  preceding  abstract). — -Information  in  regard  to  the 
intermediate  products  formed  in  the  oxidation  of  /3-naphthaquinone  to 
phthalic  acid  by  acid  dichromate  solutions  has  been  sought  by  a  com¬ 
parative  study  of  the  rates  of  oxidation  of  the  quinone  and  several 
possible  intermediate  substances.  The  experiments  were  carried  out 
at  100°.  The  results  indicate  that  neither  o-carboxycinnamic,  o-carb- 
oxy  phenyl  glyceric,  phthalylacetic,  homophthalic,  nor  phthalidecarbonic 
acid  can  be  formed  as  essential  intermediate  products  in  the  oxidation 
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of  /3-naphthaquinone,  for  the  last-mentioned  substance  is  more  rapidly 
attacked  than  any  of  the  preceding  acids.  Phthalonic  acid  is  formed 
in  the  oxidation  of  all  the  acids  mentioned,  as  well  as  by  the  oxidation 
of  naphthaquinone.  It  is  also  considered  that  homophthalic  acid 
cannot  be  an  intermediate  product  in  the  oxidation  of  either  o-carboxy- 
cinnamic,  o-carboxyphenylglyceric,  or  phthalylacetic  acid  to  phthalonic 
acid.  From  similar  comparative  experiments  with  a-naphthaquinone 
and  a-naphthol,  the  author  further  considers  that  neither  homo¬ 
phthalic,  o-carboxycinnamic,  nor  phthalylacetic  acid  is  an  intermediate 
stage  in  the  oxidation  of  a-naphthaquinone,  and  that  homophthalic  acid 
is  not  formed  when  a-naphthol  is  the  original  substance  acted  on. 

Experiments  made  to  ascertain  the  course  of  the  oxidation  of 
naphthalene  by  nitric  acid  permit  of  no  definite  conclusions  on  account 
of  the  formation  of  very  considerable  quantities  of  nitrated  products. 
The  yields  of  phthalic  acid  obtained  in  six  hours  at  100°  with  nitric 
acid  of  D  1T5  from  naphthalene,  a-  and  /Tnaphthaquinones,  homo¬ 
phthalic,  and  phthalidecarboxylic  acids  are  compared.  H.  M.  D. 

o-Nitroaniline.  Friedrich  Leuchs  (Ber.,  1907,  40,  1083 — 1087). 
— The  author  has  prepared  o-nitrosoaeetanilide  by  a  different  method 
from  that  of  Brand  and  Stohr  (this  vol.,  i,  100)  with  the  object  of 
studying  the  action  of  potassium  cyanide  and  metallic  salts  on  it 
(compare  Piloty  and  Schwerin,  Abstr.,  1901,  i,  516). 

A  50%  yield  of  the  monoacetylphenylenediamine  was  obtained  by 
the  reduction  of  o-nitroacetanilide  with  tin  foil  and  hydrochloric  acid 
between  5°  and  10°.  The  tin  is  best  removed  from  the  tin  double  salt 
by  electrolysis.  The  m.  p.  is  132°  (Manuelli  and  Galloni,  Abstr., 
1901,  i,  413,  give  145°).  By  oxidation  with  Caro’s  acid,  the  acetyl-o- 
phenylenediamine  is  converted  into  nitrosoacetanilide,  yield  75 — 80%; 
this  with  potassium  cyanide  yields  a  substance  crystallising  in  white, 
prismatic  needles,  m.  p.  224°.  W.  R. 

[Acetyl  Derivatives  of  the  Highly  Chlorinated  Alkylanilines.] 
Badische  Anilin-  &  Soda-Fadiuk  (D.Pt.-P.  176474). — The  following 
acyl  compounds  combine  with  nitrocellulose  to  furnish  products  of  the 
celluloid  type,  which  are,  however,  much  less  inflammable  than  the 
material  obtained  from  nitrocellulose  and  camphor.  2:4:  %-Trichloro- 
acetomethylanilide,  m.  p.  89 — 90° ;  2:3:4:  Q-tetrachloroacetomethyl- 
anilide,  m.  p.  94 — 97°;  pentachloroacetomelhylanilide,  m.  p.  136 — 137°; 
2:4:  Q-trichloroacetoethylanilide,  m,  p.  50 — 51°  ;  2:3:4:  6-tttrachloro- 
acetoethylanilide,  m.  p.  73 — 74°  ;  2:3:5:  6-tetrachloroacetoetkylanilide, 
m.  p.  84 — 85°;  pentachloroacetomethylanilide,  m.  p.  99 — 100°;  2:4:6- 
trichloroacetobenzylanilide,  m.  p,  61°;  2:3:4: 6-teirachloroacetobenzyl- 
anilide,  m.  p.  80 — 81° ;  2:3:5:  %-tetrachloroacetobenzylanilide,  m.  p.  97°. 

Owing  to  their  high  melting  points  and  sparing  solubility  the  two 
following  compounds  are  not  suitable  for  the  production  of  celluloid  : 

2:3:5:  6-2'etrachloroacetomethylanilide,  m.  p.  175°;  pentachloroaceto - 
benzylanilide,  m.  p.  140°. 

Pentachloroaniline ,  m.  p.  245 — 246°,  and  the  other  chlorinated 
primary  bases  also  yield  acetyl  derivatives  which  are  too  insoluble  to 
be  of  use  in  this  connexion.  G.  T.  M. 
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Anilide  of  tsoSuccinic  Acid.  Ezio  Comanducci  [Rend.  Accad.  Sci 
Fis.  Nat.  Napoli,  1906,  [iii],  12,  463 — 465.  Compare  Comanducci 
and  Lobello,  Abstr.,  1905,  i,  271). — The  ‘author  confirms  the  results 
previously  obtained  ( loc .  cit .)  concerning  the  formation  of  isosuccino- 
anilide  and  isosuccinodianilide  by  the  action  of  aniline  on  ethyl  iso¬ 
succinate.  The  statement  made  by  Meyer  and  Bock  (Abstr.,  1906,  i, 
726)  that  the  dianilide  is  the  only  product  of  this  reaction  is  hence 
inaccurate  ;  the  analytical  results  given  by  these  authors  are  also 
erroneous,  the  proportions  of  carbon  and  hydrogen  obtained  corre¬ 
sponding  with  those  for  the  monoanilide,  whilst  the  percentage  of 
nitrogen  is  equal  to  the  calculated  value  for  the  dianilide.  T.  H.  P. 

o-Tolylethy  lamine.  E.  Blumenfeld  (Bull.  Acad.  Sci,  Cracow, 
1906,  274 — 276). — fS-o-Tolylethylamine,iormed  together  with  o-xylene 
and  o-tolylacetic  acid  by  reduction  of  o-xylyl  cyanide  with  sodium  and 
alcohol,  is  obtained  as  a  colourless  oil,  b.  p.  215*5 — 217°,  D18  0  9615, 
nD  P527  ;  the  hydrochloride,  m.  p.  227 — 228°,  platinichloride,  and 
hydrogen  sulphate  were  analysed.  The  acetyl  derivative  crystallises  in 
white  needles,  m.  p.  53°  ;  the  s -thiocarhamide, 

CS(NH-CH2-CH2*C6H4Me)2, 

m.  p.  113*5°,  crystallises  from  alcohol.  G.  Y. 

Derivatives  of  y>-Xylyl  Cyanide.  K.  Ciesielski  (Bull.  Acad 
Sci,  Cracow,  1906,  270 — 274.  Compare  Radziszewski  and  Wispek, 
Abstr.,  1885,  889). — Two  by-products,  b.  p.  250 — 260°  and  260 — 270°, 
soluble  in  ether,  are  obtained  in  the  preparation  of  p-xylyl  cyanide 
from  p-xylyl  bromide  and  potassium  cyanide. 

p -Tolylthioacetamide,  C6H4Me,CH2,CS*NH2,  formed  by  the  action 
of  hydrogen  sulphide  on  the  cyanide  in  alcoholic-ammoniacal  solution, 
separates  in  colourless  crystals,  m.  p.  113 — 114°. 

(3-p-Tolylelhylamine,  C6H4Me*CH2,CH2*NH2,  prepared  by  reduction 
of  the  cyanide  with  sodium  and  alcohol,  is  obtained  as  an  oil,  b.  p. 
214*5°,  D14  0*9342,  1*5240  ;  the  hydrochloride,  C9H14NC1, 

glistening  leaflets,  m.  p.  216 — 217°;  the  platinichloride, 
(C9H13N)2,H2PtCl6, 

small,  yellow  leaflets  decomposing  at  230°  ;  the  hydrogen  sulphate, 

c9h13n,h2so4, 

needles  or  leaflets. 

The  action  of  nitrous  acid  on  the  amide  leads  to  the  formation 
of  two  alcohols,  of  which  one,  b.  p.  217 — 218°,  D22  0*9972, 
7iu'5  1*5253,  gives  the  reactions  of  a  secondary  alcohol,  whilst  the 
other,  b.  p.  220 — 221°,  D23  0*99928,  n®5  1*5232,  gives  with  potassium 
nitrite,  potassium  hydroxide,  water,  and  sulphuric  acid  the  red 
coloration  characteristic  of  a  primary  alcohol.  G.  Y. 

Asymmetric  Nitrogen.  XXVII.  Asymmetric  Ammonium 
Salts  of  the  £>-Phenetidine  Series  and  the  Resolution  of 
p-Ethoxyphenylbenzylmethylallylammonium  into  its  Optical 
Isomerides.  Edgar  Wedekind  and  Emanuel  Frohlich  ( Ber .,  1907, 
40,  1001  — 1009.  Compare  Abstr.,  1906,  i,  162). — Quaternary 
ammonium  bromides  and  iodides  of  the  j3-phenetidine  series  have  been 
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prepared  each  by  three  methods :  by  the  action  of  the  benzyl  haloid 
on  methylallyl-jo-phenetidine ;  of  the  allyl  haloid  on  benzylmethyl-p- 
phenetidine,  and  of  the  methyl  haloid  on  benzylallyl-/>-phenetidine. 
The  results  obtained  differ  from  those  in  the  o-anisidine  series 
(loc.  cit .)  in  that  the  three  reactions  yield  identical  products. 

Methylallyl-p-phenetidine,  prepared  from  methyl-y?-phenetidine,  b.  p. 
164°/40  mm.,  and  allyl  iodide,  is  a  yellow  oil,  b.  p.  191°/95  mm. 

Benzylmethyl-p-phenetidine,  prepared  from  methyl-^-phenetidine  and 
benzyl  bromide,  is  a  viscid  oil,  b.  p.  215 — 217°/25  mm. 

Benzylallyl-'p-phenelidine,  prepared  from  ben zyl-jo-pheneti dine,  m.  p. 
45- — 46°,  and  allyl  iodide,  is  a  viscid,  yellow  oil,  b.  p.  238 — 240°/35  mm. 
The  picrate,  C24H2408N4,  forms  yellow  leaflets,  m.  p.  141°. 

•p-Ethoxyphenylbenzyhnethylallylammonium  iodide  forms  microscopic 
prisms,  m.  p.  128°.  The  bromide  crystallises  in  microscopic,  tetragonal 
plates,  m.  p.  139 — 140°.  l-p-Fthoxyphenylbenzylmethylallylammonium 
d-camphorsulphonate,  formed  by  the  action  of  the  inactive  iodide  or 
bromide  on  silver  d-camphorsulphonate,  crystallises  in  small 
prisms,  m.  p.  164°,  [a]D  +  7-95°,  [M]D  +  40-66°,  equivalent  to 
[M]d  -  1T1°  for  the  ^-ethoxyphenylbenzylmethylallylammonium 
cation.  The  iodide  of  the  7-base  crystallises  from  a  mixture  of  alcohol 
and  ether,  [a]D  — 1,63°,  [M]D  -  6  65°,  in  chloroform  solution. 
The  d -bromocamphorsulphonate,  m.  p.  146°,  [ajj,  +  45-86°; 
[M]d  +  271°;  this  salt  could  not  be  resolved  by  fractional  crystal¬ 
lisation. 

a-Methoxyphenylbenzylmethylallylammonium  bromide,  prepared  from 
methylallyl-o-anisidine  and  benzyl  bromide  or  from  methylbenzyl-o- 
anisidine  and  allyl  bromide,  crystallises  in  hexagonal  prisms,  m.  p. 
106 — 107°.  This  base  could  not  be  resolved  by  fractional  crystal¬ 
lisation  of  its  d-camphorsulphonate,  m.  p.  108 — 109°,  [a]D  + 10-32, 
[M]d  +  51-50°.  G.  Y. 


Asymmetric  Nitrogen.  XXVIII.  Asymmetric  Ammonium 
Salts  of  jp-Anisidine.  Emil  Frohlich  and  Edgar  Wedekind  ( Ber ., 
1907,40,  1009 — 1013.  Compare  preceding  abstract). — The  resolution 
of  jp-anisylbenzylmethylallylammonium  bases  into  optically  active 
components  is  rendered  difficult  on  account  of  the  sparing  solubility 
of  the  d-bromocamphorsulphonates  and  the  d-camphorsulphonates. 
The  active  cation,  •NMe(C3H5)(C7H7),CaH4,OMe(p),  has  [M]D  + 
17-45°. 

Formyl -p-anisidine,  C8Hg0.2N,  obtained  by  boiling  a  mixture  of 
jp-anisidine  and  90%  formic  acid  for  two  hours,  separates  from  alcohol 
in  prisms,  m.  p.  80 — 81°.  Its  alcoholic  solution  was  acted  on  by 
sodium  ethoxide  and  methyl  iodide  and  the  product  then  boiled  with 
concentrated  hydrochloric  acid ;  the  base  obtained  after  the  addition 
of  sodium  hydroxide  was  dissolved  in  dilute  hydrochloric  acid,  con¬ 
verted  by  nitrous  acid  into  a  solid  nitroso-compound,  which  on  reduction 
and  subsequent  acidification  yielded  methyl-p-anisidine,  CgHnON, 
separating  from  light  petroleum  in  microscopic  crystals,  m.  p.  37°, 
b.  p.  135—136°/19  mm. 

BeJizyl-p-anisidine ,  C14H]6ON,  obtained  from  jt?-anisidine  (2  mol.) 
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and  benzyl  chloride  (1  mol.),  has  b.  p.  236 — 238°/32  mm.,  and  separates 
from  light  petroleum  in  leaflets,  m.  p.  52°. 

Methylallyl-\)-anisidme,  OnHI5ON,  obtained  from  methyl-jo-anisidine 
and  allyl  iodide,  is  an  oil,  b.  p.  172 — 173°/60  mm. 

Benzylmethyl-p-anisidine,  C15Hl7ON,  obtained  from  methyl-p- 
anisidine  and  benzyl  bromide,  is  a  yellow  oil,  b.  p.  220 — 222°/30  mm. 

p  -M ethoxy phenylbenzylmethylallyl  ammonium  iodide ,  CiaH22ONI, 
obtained  either  by  the  addition  of  benzyl  iodide  to  methylallyl-p- 
anisidine  or  by  the  addition  of  allyl  iodide  to  benzylmethyl-y>>anisidine, 
separates  from  alcohol  in  prisms,  m.  p.  132 — 133°.  The  corresponding 
bromide ,  obtained  by  analogous  methods,  separates  from  alcohol  in 
prisms,  m.  p.  147 — 148°. 

A  partial  resolution  of  the  base  into  its  optically  active  components 
was  accomplished  by  means  of  d-bromocamphorsulphonic  acid,  the 
fractionation  of  the  camphorsulphonates  having  been  conducted  from 
a  mixture  of  chloroform  and  ether.  The  most  sparingly  soluble 
fraction  obtained  gave  a  feebly  active  iodide  with  aD-  0*05°  (c  =  0*776, 
l  —  2 '5)  in  chloroform  solution.  A  better  result  was  obtained  by  the 
use  of  <Z-camphorsulphonic  acid,  the  iodide  obtained  in  this  case  from 
the  most  sparingly  soluble  fraction  having  [a]D  +6*39°  in  chloroform 
solution.  The  tendency  of  this  chloroform  solution  to  autoracemise 
was  slight.  A.  McK. 

Hydroanethole.  J.  Th.  Henrard  ( Chem .  Zentr .,  1907,  i,  343  ; 
from  Chem.  Weekblad,  3,  761 — 764). — When  anethole  and  chavicol 
methyl  ether  are  reduced  with  nickel  and  hydrogen,  p -propylanisole,  b.  p. 
213*5 — 214*5°/761  mm.,  is  readily  obtained  in  theoretical  quantity. 
By  the  action  of  nitric  acid  on  the  product,  a  m7?*o-compound  which 
crystallises  in  small  yellow  needles  is  formed.  The  sulphonic  acid, 
OMe’CgHgPr-SOgHjH^,  m,  p.  94°,  is  readily  soluble  in  water  or 
alcohol,  and  soluble  in  warm  benzene,  toluene,  or  chloroform,  but 
insoluble  in  cold  ether.  E.  W.  W. 

Dibromides  of  Aromatic  Propenyl  Compounds.  VI.  Tri- 
bromo -isosafrole  Dibromide.  Paul  Hoering  (Her.,  1907,  40, 
1096—1110.  Compare  Abstr.,  1905,  i,  902,  903,  592;  1904,  i,  577). 
— Anethole  and  isosafrole  are  similar  in  most  of  their  properties,  but 
anethole  with  bromine  gives  a  tetrabromide,  whereas  isosafrole  yields  a 
pentabromo-derivative,  the  constitution  and  properties  of  which  are 
now  described.  isoSafrole  and  bromine  interact,  giving  rise  to  a  tetra- 
or  penta-bromide  according  to  the  conditions ;  the  pentabromide  is 
formed  when  the  isosafrole  is  dropped  into  excess  of  bromine,  the  tem¬ 
perature  being  kept  at  32 — 35° ;  on  the  other  hand,  the  tetrabromide  is 
obtained  free  from  pentabromide  if  the  isosafrole  is  added  quickly. 
Tribromoisosafrole  ajd-dibromide,  CH202iC6Br3*CHBr*CHMeBr,  crystal¬ 
lises  from  a  mixture  of  alcohol  and  benzene  in  small  aggregates,  m.  p. 
196*5 — 197°.  It  is  stable  towards  aqueous  acetone,  hydrogen  bromide, 
and  alcoholic  or  molten  potassium  hydroxide.  By  oxidising  agents, 
such  as  chromic  acid  and  potassium  permanganate,  it  is  only  slightly 
attacked,  but  it  is  easily  reduced  by  zinc  dust  in  a  mixture  of  alcohol 
and  benzene  to  tribromoisosafrole,  CH^iCgBiyCHiCHMe,  m.  p. 
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110 — 1110.  Excess  of  zinc  has  little  action  on  the  latter,  but  if  the 
heating  is  continued  for  ten  hours  it  yields  a  dibromo- derivative, 
C10H8O2Br2,  m.  p.  98-5 — 100°,  and  a  small  amount  of  a  substance,  m.  p. 
147 — 150°.  Reduction  with  hydriodie  acid,  D  1*7,  however,  gives 
tribromodihydroisosafrole,  CH202!C6Br3*CH2*CH2Me,  crystallising  from 
light  petroleum  in  needles,  m.  p.  72 — 74°,  insoluble  in  alkali.  Tri¬ 
bromoisosafrole  is  thus  shown  to  contain  an  ethylenic  linking,  which  is 
also  proved  by  its  re-forming  the  original  pentabromide  when  placed 
with  bromine  in  sunlight ;  in  diffused  light,  however,  a  new  stereo- 
isomeric  isosafrole  pentabromide  is  formed. 

isoSafrole  tetrabromide  on  reduction  with  zinc  dust  yields  dibromo- 
iso safrole,  C10H8O2Br2,  crystallising  in  needles,  m.  p.  149 — 150°,  and, 
under  similar  conditions,  bromoisosafrole  dibromide  yields  bromo- 
iso safrole,  m.  p.  30 — 33°,  b.  p.  165 — 170°/16  mm. 

Tribromoisosafrole,  when  heated  under  pressure  for  five  to  six  hours 
at  145 — 150°  with  alcoholic  potassium  hydroxide,  yields  the  ethoxy- 
methyl  ether  of  tribromopropylenecatechol, 

0Et-0H2*0-C6Br3(0H)-CH:CHMe, 

m.  p.  96 — 99°,  which  is  easily  hydrolysed  by  acid  to  tribromopropylene¬ 
catechol,  C6Br3(OH)2*C3H5,  m.  p.  Ill — 113°.  The  dimethyl  ether, 
CnHn°2Br3-  has  m.  p.  98 — 99'5° ;  the  methyl  ethoxymethyl  ether, 
0Et*CH2*0*C6Br3(0Me)*C3H5,  m.  p.  78 — 80°  ;  the  methyl  ether, 

m.  p.  135 — 137°,  and  the  diacetate,  C13H1104Br3,  m.  p.  128 — 130°. 

Tribromo-isosafrole  dibromide,  when  heated  with  silver  acetate,  gives 
4:5:  6-(3-tetrabromo-a-acetoxydihydroisosafrole, 

CH202:C9Br3-CH(0Ac)-CHBr-CH3, 
m.  p.  178 — 180°;  the  reaction  is  not  complete  when  sodium  acetate  is 


used. 


Tribromoisosafrole  oxide, 


ch2o2:c6bv  CH<9HMe, 


obtained 


when  the  above  acetoxy-com pound  is  heated  with  alcoholic  potassium 
hydroxide,  has  m.  p.  201 — 202°,  forms  an  additive  compound  with  acetyl 
bromide,  2:4:  §-a-tetrabromo-(i-acetoxydihydroisosc<frole, 
CH202:C6Br3-CHBr-CHMe*0Ac, 

m.  p.  179 — 181°;  a  melting  point  determination  of  the  mixture  of  the 
a-bromo-  and  /3-bromo-derivatives  gives  150 — 155°.  Tribromo-a-hydroxy- 
ft-acetoxydihydroisosafrole,  C12H1105Br3,  m.  p.  174 — 175°,  is  obtained 
by  heating  the  a-bromo-/3-acetoxy-compound  in  toluene  with  excess  of 
silver  nitrate,  and  on  hydrolysis  with  alcoholic  potassium  hydroxide 
yields  tribromoisosafrole  glycol,  CH202IC6Br3*CH(0H)'CHMe'0H,  of 
m.  p.  159 — 161°,  sintering  at  110°.  The  diacetate,  C14H1306Br3,  has 
m.  p.  154 — 156°.  On  oxidising  this  glycol  with  potassium  perman¬ 
ganate  on  the  water-bath,  tribromopiperonal ,  CH202IC6Br3'CH0,  crys¬ 
tallising  in  needles,  m.  p.  197 — 201°,  is  obtained.  The  semicar bazone, 
C9TTfl03N3Br3,  does  not  melt  at  240°.  Tribromopiperonylic  acid, 
C8H304Br3,  from  the  corresponding  aldehyde,  is  a  crystalline  powder, 
in.  p.  233°. 

Tribromopropylenecatechol  dibromide,  Cf)Br3(OH)2-CHBr'CHMeBr,  is 
obtained  from  tribromopropylenecatechol  aud  bromine  in  sunlight, 
m.  p.  85—90°.  W.  R. 
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Action  of  Phenols  on  Trichloroacetic  Acid.  Otto  Anselmino 
( Chem .  Zentr .,  1907,  i,  339  ;  from  Ber.  deut.  Pharm.  Ges.,  16, 
390 — 393). — Lossen  and  Eichloff  have  found  that  when  trichloroacetic 
acid  is  heated  with  water  or  with  1  mol.  of  alkali  hydroxide, 
chloroform  and  carbon  dioxide  are  formed,  whilst  by  the  action  of 
6  mols.  of  hydroxide,  formic  acid  and  carbon  dioxide  are  obtained,  and 
with  less  than  6  mols.  of  hydroxide,  both  reactions  occur.  The  fact 
that  in  the  reaction  given  by  the  German  Pharmacopoeia  IV  the 
odour  of  chloroform  is  not  always  produced,  is  to  be  ascribed  therefore 
to  the  use  of  too  great  an  excess  of  alkali.  Chloroform  and  carbon 
dioxide  are  also  obtained  when  trichloroacetic  acid  is  heated  with 
resorcinol  or  cresol,  but  the  decomposition  is  much  slower  in  the  latter 
case.  By  the  action  of  phenol  or  thymol,  trichloroacetic  acid  forms 
hydrogen  chloride,  carbon  oxychloride,  and  carbon  monoxide  ;  hence  the 
alleged  formation  of  the  so-called  Thymylum  trichloraceticum  (Pharm. 
Centr.-h.,  40,  684)  by  beating  trichloroacetic  acid  with  thymol  is 
incorrect.  Thymol  trichloroacetate,  C12H1302C1S,  b.  p.  110 — 111°/12  mm., 
which  can  only  be  prepared  by  the  action  of  sodium-thymol  on 
trichloroacetyl  chloride,  forms  a  clear  liquid,  but  gradually  becomes 
bluish-green  on  exposure  to  air  ;  it  is  insoluble  in  alkalis,  and  is  readily 
hydrolysed,  but  cannot  be  distilled  under  the  ordinary  pressure  with¬ 
out  decomposition.  E.  W.  W. 

Condensation  of  Resorcinol.  Richard  Meyer  and  Karl  Marx 
(Ber.,  1907,  40,  1450 — 1453). — When  resorcinol  is  heated,  alone  at 
200 — 220°  or  with  zinc  chloride  at  160 — 180°,  a  brown,  fluorescent 
condensation  product  is  obtained,  from  which  a  small  quantity  of  a 
substance,  C14H1203,  m.  p.  263°,  can  be  isolated  ;  this  crystallises  in 
slender,  colourless  needles,  and  dissolves  in  alkalis  without  fluorescence ; 
the  acetate,  C14H10O(OAc)2,  has  m.  p.  150 — 151°,  and  the  benzoate, 
C14HinO(OBz)2,  m.  p.  180°  (compare  Grimaux,  Abstr.,  1895,  i,  655). 

C.  S. 

Condensation  of  Aromatic  Hydrocarbons  with  the  Carbo¬ 
hydrates,  Cellulose,  and  Dextrose.  Alexander  M.  Nastukoff 
(Zeitsch.  Farb.  Ind.,  1907,  6,  70 — 71.  Compare  Abstr.,  1902,  i,  362  and 
747). — The  method  of  treating  cellulose  with  benzene  in  presence  of 
sulphuric  acid,  formerly  described,  has  been  slightly  modified,  the  product 
obtained  under  the  new  conditions  containing  only  a  small  proportion 
(0-43%)  of  sulphur ;  the  substance  obtained,  termed  jd-phenyldesoxyn  to 
distinguish  it  from  the  former  material  to  which  the  name  of  a-phenyl- 
desoxyn  is  given,  appears  to  have  the  composition  C6H702Ph3,  derived 
from  cellulose  by  the  replacement  of  three  hydroxyl  by  three  phenyl 
groups.  The  homologues  of  benzene  (toluene,  xylene,  ^-cumene)  give 
desoxyns  with  cellulose  similar  to  that  obtained  with  benzene.  The 
oxidation  of  /3-phenyldesoxyn  by  permanganate  gives  45%  of  benzoic 
acid,  that  of  tolyldesoxyn  giving  20%  of  terephthalic  acid ;  xylyl- 
desozyn,  prepared  from  commercial  xylene,  gives  4%  of  terephthalic 
acid  and  25%  of  trimellitic  acid  :  \p- cumyldesoxyn  gives  pyromellitic  acid. 
In  all  these  cases  carbonic  acid  and  oxalic  acid  (about  15%)  are  also 
formed.  The  cellulose  residue  appears  in  all  cases  to  enter  the  benzene 
nucleus  in  the  para  position  relative  to  methyl. 
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Dextrose,  like  cellulose,  also  combines  with  benzene,  forming 
apparently  a  compound  in  which  three  hydroxyl  groups  have  been 
replaced  by  three  phenyl  radicles.  W.  A,  D. 

Action  of  jDjo-Tetramethyldiaminobenzhydrol  on  Certain 
Methylenic  Compounds.  Robert  Fosse  ( Compt .  rend.,  1907, 
144,  643 — 644). — ^j»-Tetramethyldiaminobenzhydrol  condenses  with 
/?-ketonic  esters  and  diketones,  with  elimination  of  H20,  and  formation  of 
a  new  class  of  compounds  of  which  the  constitution  is  at  present  undeter¬ 
mined.  Ethyl  pp-tetramethyldiaminobenzhydrylacetylacetate,  C23H30O3N2, 
m.  p.  128 — 129°,  dissolves  in  cold  acetic  acid  to  a  colourless  solution 
which  becomes  blue  on  heating,  and  the  coloration  persists  on  cooling. 
Its  dimethiodide,  C25H3603N2I2,  m,  p.  180 — 181°,  forms  small,  greyish- 
yellow  crystals  which  become  green  in  the  capillary  tube  at  175°  ;  the 
acetic  acid  solution  is  colourless  both  when  hot  and  cold,  The  acetate 
forms  a  dihydrochloride,  C23H30O3N2,2HCl  and  a  platinichloride, 

GgsH^oOa^jHgPtClg. 

Ethyl  'p'p-ietramef.hyldiaminobenzhydrylbenzoylacelate,  C28H3203N2,  m.  p. 
181 — 182°,  dissolves  in  cold  acetic  acid  to  a  colourless  solution  which 
becomes  blue  on  heating  ;  it  forms  a  platinichloride , 

^28^32^3^2, HgRtClg. 

\>p-Tetramethyldiaminobenzhydrylacetylacetone,  C22H2802N2,  m.  p. 
1 48 — 149°,  and  pp-tetramethyldiaminobenzhydrylbenzoylacetone, 

^27^-30^2^2> 

m.  p.  160°,  both  give  acetic  acid  solutions  behaving  as  with  the  above 
bases.  Ethyl  pp- letramethyldiaminobenzhydrylmalonate ,  ^24®82^4^2> 
forms  long,  silky  needles,  m,  p.  128 — 130°,  which  give  a  platinichloride , 
C24H3204N2,H2PtC]6  ;  the  acid,  CigH22N2(C02H)2,  is  obtained  by  saponi¬ 
fying  the  ester  with  potash  and  treating  the  solution  obtained  with 
sulphuric  acid  ;  when  boiled  with  30%  sulphuric  acid  it  is  converted 
into  pp-tetramethyldiaaiinodiphenyl-/J/I-propionic  acid, 
0H(C6H4-NMe2)2-CH2-C02H, 

already  described  (Abstr.,  1906,  i,  975).  pp-Tetramethyldiaminobenz- 
hydrylmalonic  acid  has  not  a  definite  melting  point,  but  when  thrown 
on  to  a  mercury-bath  at  200 — 205°  it  turns  a  light  green,  melts, 
intumesces,  and  solidifies  to  a  rust-coloured  substance,  m.  p.  225 — 230° ; 
if  kept  for  ten  minutes  at  188°  it  becomes  light  green,  then,  without 
melting,  rust-coloured  with  m.  p.  225°.  The  potassium  salt, 

C1SH22N2(C02K)5, 

forms  small,  brilliant  needles,  and  the  sodium  salt  forms  brilliant, 
silvery  scales,  both  containing  alcohol  of  crystallisation  ;  the  hydrated 
barium  salt  forms  colourless  spangles  ;  the  hydrated  calcium  salt  small, 
silvery  crystals,  and  the  lead  salt  a  white  precipitate.  The  acid  and 
its  alkali  salts  form  colourless  acetic  acid  solutions  which  become  blue 
on  heating,  and  in  the  case  of  the  potassium  salt  even  on  keeping  in 
the  dark.  E,  H. 

Acetylation  of  Anthranoylanthranilic  [o-Aminobenzoyl- 
anthranilic]  Acid.  Ernst  Mohr  and  Friedrich  Kohler  ( Ber .,  1907, 
40,  997 — 999.  Compare  Abstr.,  1906,  i,  359;  Anschutz,  Schmidt, 
and  Greiffenberg,  Abstr,,  1903  i,  57). — The  action  of  an  excess  of  acetic 
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anhydride  on  o-aminobenzoylanthranilic  acid  leads  to  the  formation  of 
the  lactimone ,  C6H4<^  9  NHAc^  ^  termed  because  contain¬ 


ing  the  lactime,  ‘OCIN*,  as  also  the  lactone  group  •OCO*0*C\  It 
separates  from  benzene  in  white  crystals,  m.  p.  211°,  is  insoluble  in 
cold  aqueous  ammonia,  and  is  an  analogue  of  the  anhydride  of 
o-acetoxybenzoylanthranilic  acid  (Meyer,  this  vol.,  i,  317)  and  of  the 
acylanthranils.  When  heated  with  alcoholic  ammonia,  the  lactimone 
yields  o-acetylaminobenzoylanthranilamide, 

NHAc-C6H4*CO-NH-C6H4*CO-NH2, 
which  crystallises  in  thin,  white  prisms,  m.  p.  226°,  evolving  gas. 

G.  Y. 


Spacial  Isomerism  in  the  Phenylnitrocinnamic  Acids  (An¬ 
hydrides,  Indones,  Chlorides,  Phenylhydrazides,  Hydrazones, 
and  Oximes). — Marussia  Bakunin  and  L.  Parlati  (lx 'end.  Accad. 
Sci.  Fis.  Mat.  Napoli,  1906,  [iii],  12,  503 — 515.  Compare  Abstr., 
1895,  i,  531;  1897,  i,  622,  and  1906,  i,  664). — The  authors  have 
investigated  various  derivatives  of  the  stereoisomeric  forms  of  phenyl- 
m-  and  p-nitroeinnamic  acids.  Of  each  of  the  two  pairs  of  stereo- 
isomerides,  one  (the  allo-isomeride)  forms  a  salt  with  phenylhydrazine 
more  readily  than  the  other,  which,  in  its  turn,  is  more  easily  converted 
into  an  acid-chloride  by  reaction  with  phosphorus  pentachloride  in 
a  neutral  solvent.  With  phenylhydrazine,  the  anhydrides  of  the  acids 
behave  like  anhydrides  of  other  monobasic  acids,  giving  rise  to  phenyl¬ 
hydrazides.  The  two  wi-acids  yield  the  same  indone,  as  also  do  the 
two  jo-acids ;  the  presence  of  the  carbonyl  group  in  the  indones  is 
shown  by  the  products  they  give  with  phenylhydrazine  and  hydroxyl- 
amine.  The  esters  of  these  acids  are  best  prepared  by  boiling  the 
acids  with  phosphoric  oxide  in  a  neutral  solvent  and  boiling  the  crude 
anhydrides  so  obtained  with  the  corresponding  alcohols. 

In  the  preparation  of  phenyl-ra-  and  jo-nitrocinnamic  acids  by 
Perkin’s  synthesis,  these  acids  are  accompanied  by  m-nitrobenzylidene 
diacetate,  m.  p.  72°,  and  jp-nitrobenzylidene  diacetate,  m.  p.  127°, 
both  of  which  are  insoluble  in  sodium  carbonate  solution. 

Phenyl-m-nitrocinnamic  acid  is  obtained  in  two  isomeric  forms : 

(1)  the  «?fo-isomeride,  m.  p.  195°;  the  phenylhydrazine  salt, 
C15H1104N,NHPh*NH2,  separates  in  yellowish-white,  silky  plates, 
m.  p.  142°;  the  corresponding  phenyl-m-nitrocinnamoyl  chloride, 
Ci5Hi0O8NC1,  is  deposited  from  benzene  in  granules  or  glassy  crystals, 
m.  p.  89 — 90°;  the  anhydride,  (C15H10O3N)2O,  has  m.  p.  139°. 

(2)  The  ordinary  form,  m.  p.  181°;  the  phenylhydrazine  salt, 
Ci5Hn04N,NHPh-NH2,  crystallises  from  benzene  or  alcohol  in  silky 
needles,  m.  p.  118 — 120°;  the  corresponding  phenyl-m-nitrocinnamoyl 
chloride,  C15H10O3NCl,  crystallises  from  benzene  in  shining,  glassy 
prisms,  m.  p.  90 — 92°  ;  the  anhydride  has  m.  p.  151°. 

Phenyl-p-nitrocinnamic  acid  also  occurs  in  two  forms  :  (1)  the  allo- 
isomeride,  m.  p.  147°  or,  in  the  hydrated  condition,  105°;  the  phenyl- 
hydrazine  salt,  CjgHj^N.NHPlrUH^  separates  in  canary-yellow 
peedles,  jn.  p.  172°;  the  corresponding  phenyl-^-nitrocimiamoyl  chloride, 
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C15H10OgNCl,  crystallises  in  slender,  straw-yellow  needles,  m.  p. 
90 — 91°;  the  anhydride  has  m.  p.  182°.  (2)  The  ordinary  form,  m.  p. 
214°;  the  corresponding  phenylhydrazine  salt  crystallises  from  alcohol 
in  tufts  of  slender,  golden-yellow  needles,  m.  p.  136 — 137°;  the 
corresponding  phenyl-p-nitrocinnamoyl  chloride  crystallises  from  light 
petroleum  in  straw-yellow  needles,  m.  p.  95 — 97°;  the  anhydride  has 
m.  p.  162°. 

Phenyl-p-nitroindone ,  C15H903N,  crystallises  in  monoclinic,  rhom- 
boidal  plates,  m.  p.  217°;  its  phenylhy  dr  azone,  C15H0O2N  N*NHPh, 
separates  from  alcohol  as  a  vermilion-red  powder,  m,  p.  196°;  the 
oxime,  C15H0O2NIN,OH,  crystallises  from  alcohol  or  benzene  in  orange- 
yellow  needles,  m.  p.  235°. 

Phenyl-m-nitroindone  has  m.  p.  218° ;  its  phenylhydrazone  crystallises 
from  alcohol  or  benzene  in  blood-red  clots,  m.  p.  182-5°;  the  oxime 
crystallises  from  alcohol  or  benzene  in  cadmium-yellow  needles,  m.  p. 
246°. 

Ordinary  phenyl-'p-niirocinnamoyl  phenylhy  dr  azide, 
C15H10O3N-NH-NHPh, 

prepared  by  the  action  of  phenylhydrazine  on  the  anhydride  or  chloride 
of  the  corresponding  acid,  crystallises  from  alcohol  or  benzene  in 
flocks  of  straw-yellow  needles,  m.  p.  141°. 

alloPhenyl-p-nitrocinnamoyl  phenylhy drazide,  prepared  similarly  to 
the  preceding  compound,  crystallises  from  alcohol  in  plates  composed 
of  straw-yellow  needles,  m.  p.  220 — 221°. 

Ordinary  phenyl-m.-nitrocinnamoyl  phenylhydrazide  separates  from 
alcohol  in  small,  rhombohedral  crystals,  m.  p.  143°,  or  from  benzene  in 
long,  silky  needles,  m.  p.  80°,  which,  after  losing  their  benzene  of 
crystallisation  and  resolidifying,  have  m.  p.  143°. 

aWoPhenyl-m-nitrocinnamoylphenylliydrazide  crystallises  from  alcohol 
or  benzene  in  flocks  of  white  needles,  m.  p.  186 — 187°. 

All  these  phenylhydrazides  are  moderately  stable  and  are  insoluble 
in  sodium  carbonate  solution. 

Methyl  phenyl-m-nitrocinnamate,  C15H10O4NMe,  crystallises  in  long, 
straw-yellow,  monoclinic  prisms,  m.  p.  83 — 84° ;  the  corresponding 
ethyl  ester  crystallises  from  alcohol  in  tufts  of  elongated  prisms,  or 
from  light  petroleum  in  elongated,  monoclinic  prisms  with  an  irregular, 
polygonal  section,  m.  p.  80°. 

Methyl  phenyl-p-nitrocinnamate  crystallises  from  alcohol  in  mono¬ 
clinic  needles,  m.  p.  141°,  and  the  corresponding  ethyl  ester  is  deposited 
from  alcohol  in  tufts  of  needles,  or  from  light  petroleum  in  short, 
apparently  monoclinic  prisms,  m.  p.  100 — 102°. 

Methyl  phenyl-o-nitrocinna, mate  has  m.  p.  75 — 76°.  T.  H.  P. 

Condensation  of  Benzylcyanide-o-carboxylic  Acid  with 
Aldehydes.  Joseph  Gyr  ( Ber .,  1907,  40,  1201 — 1214.  Compare 
Bistrzycki  and  Stelling,  Abstr.,  1901,  i,  718). — a-Cyanostilbene-2- 
carboxylic  acid,  CHPhiC(CN)*C0H4,CO2H,  m.  p.  163°  (decomp.), 
resulting  from  the  condensation  of  equal  molecular  quantities  of 
benzyl-cyanide-o-carboxylic  acid  and  benzaldehyde  in  the  presence  of 
30%  sodium  hydroxide,  forms  white  prisms  or  needles  ;  the  silver  salt, 
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C16HI0O2NAg,  is  fairly  stable  to  light;  the  ethyl  ester,  m.  p. 

crystallises  in  well-defined,  monoclinic  needles,  [a:6:c  = 
1-6066: 1:2-3310]. 

4:-Bromo-i-cyano-3-phenyldihydroisocoumarin, 

CrU4<co~0>CUPh. 

m.  p.  165°  (decomp.),  is  obtained  by  the  action  of  bromine  on  the  pre¬ 
ceding  ester  dissolved  in  chloroform  or  by  treating  the  acid  with 
bromine  in  50%  sodium  carbonate  solution  and  acidifying  the  mixture 
with  dilute  sulphuric  acid.  The  lactone  crystallises  in  white  needles, 
is  decomposed  by  warm  Nji  potassium  hydroxide,  yielding  benz- 
aldehyde,  and  is  converted  at  its  melting  point  into  Gabriel  and 
Neumann’s  4-cyano-3-phenyKsocoumarin  (Abstr.,  1893,  i,  228). 
a-CyanoA'-methylstilbene-2-carboxylic  acid, 

C6H4Me-CH:C(CN)*C6H4-C02H, 

m.  p.  151°,  derived  from  p-tolualdehyde,  forms  white  needles;  the 
silver  and  sodium  salts  are  mentioned.  Heated  at  20°  above  its  m.  p., 
the  acid  changes  into  the  isomeric  lactone ,  m.  p.  157°,  the  constitution 
of  which  is  not  settled. 

4:-BromoA-cyano-3-'p-tolyldihydroisocoumarin, 

CcHi<°®!^>0H-C6H4Me, 


m.  p.  173°  (decomp.),  obtained  from  the  preceding  acid  and  bromine  in 
chloroform  or  in  sodium  carbonate  solution,  crystallises  in  needles,  and 
at  its  m.  p.  changes  into  Harper’s  4-cyano-3-j>-tolyKsocoumarin 
(Abstr.,  1897,  i,  106). 

‘3'-IIydroxy-a-cyanostilbene-2-carboxylic  acid, 

oh-c6h4*ch:o(cn)-c6h4*co2h, 

m.  p.  159 — 161°,  derived  from  ?n-hydroxybenzaldehyde,  crystallises  in 
needles  and  is  soluble  in  sodium  carbonate  to  a  yellow  solution. 
2'-Nitro-a-cyanostilbene-2-carboxylic  acid, 

no2-c6h4-oh:c(cn)-o6h4-co2h, 

m.  p.  194°,  derived  from  o-nitrobenzaldehyde  in  the  presence  of  30% 
sodium  hydroxide,  crystallises  in  needles ;  the  sodium  salt, 
C16H904N2Na,3H20, 

and  the  barium  salt,  (C16H904N2)2Ba,5H20,  form  yellow  needles. 
Reduction  of  the  acid  by  alcoholic  ammonium  sulphide  yields  a  sub¬ 
stance,  in.  p.  245°  (decomp.),  which  appears  to  be  an  internal  salt  of 


2'-amino-a-cyanostilbene-2-ca 


The  following  condensation  products  have  been  also  obtained : 
2' -chloro-a-cyanoslilbene-2-carboxylic  acid,  m.  p.  182°;  3' -chloro-a-cyano- 
stilbene-2-carboxylic  acid,  m.  p.  148°;  M-chloro-a.-cyanostilbene-2-carb- 
oxylic  acid,  m.  p.  181  — 182° ;  a-cyano-3' :  i'-dimethoxystilbene-2  :  2'-di- 
carboxylic  acid,  m.  p.  194°  (decomp.),  derived  from  opianic  acid. 

\soNilrosobenzyl-cyanide-o-carboxylicacid,  CO2H*C0H4,C(CN)IN*OH, 
m.  p.  235°  (decomp.),  is  obtained  as  the  sodium  salt  from  benzyl- 
cyauide-o-carboxylic  acid,  amyl  nitrite,  and  sodium  ethoxide  in  alcoholic 
solution ;  it  separates  from  dilute  alcohol  in  greyish-white,  micro¬ 
crystalline  needles.  O.  S. 
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Occurrence  of  Abietio  Acid  in  Resin-Oil.  Alexander 
Tschiech  and  Max  Wolff  (Arch.  Pharm.,  1907,  245,  1 — 4). — From  a 
solution  of  resin-essence  in  ether,  5%  aqueous  sodium  carbonate 
extracted  about  30%  of  acids  which,  when  crystallised  first  from 
a  mixture  of  methyl  and  ethyl  alcohols  and  then  from  acetic  acid, 
yielded  an  abietic  acid  with  m.  p.  166 — 167°,  composition  C19H2802  or 
C20H30O2,  and  acid  number  194,  corresponding  with  monobasicity. 
One  %  aqueous  potassium  hydroxide  then  extracted  a  small  quantity 
of  phenolic  substances,  and  the  bulk  of  the  residue  distilled  between 
315  and  385°.  The  yield  of  acid  varies  ;  it  is  greatest  when  the  essence 
or  oil  has  been  obtained  by  distillation  under  diminished  pressure. 

C.  F.  B. 

Derivatives  of  Methylcycfohexane.  Wladimir  B.  Markownikoff 
and  Y.  Smirnoff  (J.  Russ.  Phys.  Chem.  Soc.,  1907,  39,  i,  1 — 6.  Com¬ 
pare  Abstr.,  1905,  i,  760). — Methyl-3-cyc^ohexanol  was  employed  as  a 
starting  point  for  the  preparation  of  methylcycWhexane-3-carboxylic 
acid.  When  treated  with  potassium  cyanide  the  former  yields  a 
crystalline  mass,  which,  when  acted  on  by  weak  acids,  forms  an  oily 
liquid  yielding  crystals,  m.  p.  63 — 64°,  aD  -  12°,  and  corresponding  with 
the  formula  C8H1301Sr.  With  hydrochloric  acid,  little  of  the  corre¬ 
sponding  hydroxy-acid  is  obtained,  most  of  it  being  converted  into 
crystalline  condensation  products  free  from  nitrogen.  With  sulphuric 
acid,  the  cyanohydrin  yields  the  corresponding  amide,  m.  p.  120 — 121°, 
which,  with  dilute  acid,  forms  3-hydroxymethylcyc\ohexane-3-carboxylic 
acid,  0H*C6HgMe’C02H,  b.  p.  260 — 270°/723  mm.  (slight  decomp.). 
This  acid  must  be  a  mixture  of  the  cis-  and  fr-cms-modifications,  for 
when  heated  with  aniline  it  yields  two  anilides,  C14H19ON2,  m.  p. 
90—91°,  «u- 17-93°,  and  m.  p.  118-5—119-5°,  aD-l3-87°.  Both 
anilides  yield  the  acid  when  treated  with  alkalis.  A  crystalline  sodium 
salt  of  the  acid  has  also  been  obtained,  but  it  was  found  impossible  to 
convert  it  to  methylcycZohexane-3-carboxylie  acid ;  with  hydriodic 
acid  and  red  phosphorus,  it  yields  condensation  products  containing 
iodine,  and  carbon  monoxide  and  dioxide.  Z.  K. 

/3-Chloroethyl  Ketones  and  Alkyl  Vinyl  Ketones.  Fixation 
of  Sodio-derivatives.  Edmond  E.  Blaise  and  M.  Maire  ( Gompt . 
rend.,  1907, 144,  572 — 574.  Compare  Abstr.,  1906,  i,  142). — It  has  been 
shown  (this  vol.,  i,  241)  that  the  alkyl  vinyl  ketones  readily  condense 
with  organic  sodium  compounds,  but,  since  these  ketones  readily  poly¬ 
merise  in  the  presence  of  alkalis,  the  yields  are  small  and  the  inves¬ 
tigation  has  been  extended  to  the  /3-chioroethyl  ketones. 

Ethyl  /3-chloroethyl  ketone  condenses  with  ethyl  sodioacetoacetate 
to  yield  the  diketone ,  C0Me,CH(C02Et),CH2,C0Et,  which  cannot 
be  distilled  without  decomposing,  even  under  a  pressure  of  4  mm.,  and 
gives  a  bluish-violet  coloration  with  ferric  chloride.  On  treatment 
with  hydrogen  chloride  in  presence  of  benzene  it  furnishes  3 -ethyl- 

bP-cyclohexenone-G-carboxylate,  CEt^Qj^ _ QQ^>CH-C02Et,  which  on 

hydrolysis  furnishes  3‘ethyl-k2-cyclohexenone.  In  an  analogous  manner, 
with  the  sodium  derivative  ef  acetylacetone,  ethyl-/3-chloroethyl  ketone 
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yields  the  IriJcetone,  CH(COMe)2*CH2*CH2*COEt,  which  in  the  manner 
already  indicated  may  be  converted  into  6-acefyl-3-eihyl- i\2-cj do¬ 
lt  exenone. 

From  the  sodium  derivative  of  ethyl  malonate  by  the  general 
reaction,  the  ketonic  ester,  C0Et,CH2,CH2*CH(C02Et)2,  is  produced, 
and  the  dibasic  acid  corresponding  with  this  decomposes  when  heated, 
yielding  y-propionylbutyric  acid,  which,  by  Vorliinder’s  method  (Abstr., 
1896,  i,  20  ;  1897,  i,  272),  yields  methyl  dihydroresorcinol, 

ch2<ch;cch>c;oh- 

The  last-mentioned  substance  differs  from  its  next  lower  homologue  in 
being  insoluble  in  ether,  almost  insoluble  in  water,  and  slightly  soluble 
in  cold  alcohol,  but  the  value  of  its  molecular  refraction  indicates 
that,  like  the  latter,  it  possesses  the  keto-enolic  structure.  T.  A.  H. 


Salts  of  c^/cfoGallipharic  Acid.  Hermann  Kunz-Krause  and 
Rudolf  Richter  (Arch.  Pharm.,  1907,  245,  28 — 42.  Compare 
Abstr.,  1904,  i,  587). — The  new  salts  prepared  are  enumerated  below 
with  their  melting  points  ;  often  the  salts  softened  several  degrees 
before  they  actually  melted,  and  at  the  high  temperature  at  which  two 
of  the  lead  salts  melted,  decomposition  occurred  (A  =  C21H3603  = 
OH*C20H34,CO,O*).  Like  the  higher  fatty  acids,  cycfogallipharic  acid 
dissolves  readily  when  warmed  with  a  concentrated  solution  of  an  alkali 
carbonate,  but  hardly  at  an  appreciable  rate  in  a  dilute  solution ; 
moreover,  the  alkali  cycfogallipharates  undergo  hydrolysis  when  their 
aqueous  solution  is  much  diluted,  the  acid  being  precipitated.  The 
salts,  other  than  those  of  the  alkali  metals,  were  prepared  by  pre¬ 
cipitation  by  means  of  a  solution  of  the  acid  in  the  equivalent  amount 
of  normal  potassium  hydroxide  solution.  In  the  preparation  of  the 
ferric  salt,  no  oxidation  of  the  acid  took  place. 

KA,  73,5°,  crystalline.  BaA2,2H20,  121°;  water  not  lost  even  at 
this  temperature.  CdA2,  135 ’5°.  CuA2,H20,  81°;  water  lost  at  100°, 

but  not  at  the  ordinary  temperature  under  diminished  pressure. 
HgA2,3H20,  139'5°;  water  not  lost  at  100°.  4PbA2,Pb(OH)2, 
185 — 187° ;  3PbA2,Pb(OH)2,  225 — 230°;  also  a  crystalline  salt, 
m.  p.  88°,  containing  2-5%  of  lead,  that  is,  one-tenth  of  the  amount 
required  by  PbA2.  The  basic  salt,  OH'FeA3,  was  the  only  ferric  salt 
obtainable.  C.  F.  B. 


Hydrophthalic  Acids.  IV.  A2:5-cycfoHexadiene-l  :2-dicarb- 
oxylic  Acid.  Constitution  of  the  A2:5~  and  A1 :3- Acids.  Gino 
Abati  (Rend.  Accad.  Sci.  Pis.  Mat.  Napoli,  1906,  [iii],  12,  466 — 473. 
Compare  Abstr.,  1906,  i,  959). — -The  author  describes  his  further 
investigations  on  the  anhydride  obtained  by  heating  A1 :3-cycfohexa- 
diene-1  :  2-dicarboxylic  anhydride  for  about  two  hours  at  210 — 230° 
(loc  cit.),  and  shows  it  to  be  the  A2 : 5-anhydride. 

A2  :*-cydoHexadiene-\  : 2-dicarboxylic  anhydride,  C8H603,  crystallises 
from  light  petroleum  in  white,  nacreous  scales,  m.  p.  73 — 74°,  and  from 
benzene  in  shining  prisms,  m.  p.  120°,  containing  £C6H6.  For  the 
corresponding  acid,  conductivity  measurements  give  the  values 
^05  =  377  and  A'=0’0544,  After  the  anhydride  has  been  boiled  with 
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10%  sodium  hydroxide  solution,  it  can  be  recovered  unchanged  by  the 
addition  of  hydrochloric  acid,  so  that  A2:5-cyc£ohexadiene-l  :  2-diearb- 
oxylic  acid  does  not  exhibit  the  lability  attributed  to  acids  unsaturated 
in  the  /?y-position  ( loc .  cit.,  and  Baeyer,  Abstr.,  1892,  1211).  On 
reduction  with  sodium  amalgam,  the  A2:6-acid  is  converted  into 
A^cyc/ohexene-l  :  2-dicarboxylic  acid.  Treatment  of  the  A2 : 5-anhydride 
with  bromine  vapour,  and  subsequently  with  aqueous  alcohol,  converts 
it  into  the  dibromo-cicid,  C6H(3Br2(C02H)2,  m.  p.  197 — 198°  (decomp.). 

Support  is  lent  to  the  A1;3-  and  A2 :5-coostitutions  attributed  to  the 
dihydrophthalic  acids  described  by  the  author  (loc.  cit.)  by  (1)  the 
values  of  their  affinity  constants,  and  (2)  the  fact  that  the  first, 
although  it  possesses  two  double  linkings,  does  not  form  an  additive 
compound  with  either  bromine  or  hydrogen  bromide,  whilst  the  second 
combines  with  two  atoms  of  bromine  (compare  Baeyer,  loc.  cit.). 

T.  H.  P. 

Hydrophthalic  Acids  ;  Reduction  of  Phthalic  Acid  by  Means 
of  Sodium  Amalgam.  V.  Gino  Abati  and  Salvatore  Minerva 
(Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1906,  [iii],  12,  473 — 498.  Compare 
von  Baeyer,  Abstr.,  1892,  1211  ;  Abati  and  de  Bernardinis,  Abstr., 
1905,  i,  599). — The  authors  have  reduced  a  large  quantity  of  phthalic 
acid  by  means  of  sodium  amalgam  and  have  subjected  the  resultant 
mixture  to  a  very  thorough  fractionation. 

Besides  the  acids  obtained  by  von  Baeyer  (loc.  cit.)  and  the  A1 :3- 
cyc?ohexadiene-l  :  2-dicarboxylic  and  cis-A3-c?/cfohexene-l  :  2-dicarb¬ 
oxylic  anhydrides  obtained  by  Abuti  and  de  Bernardinis  (loc.  cit.),  the 
authors  have  isolated  A1 : 4-c?/c?ohexadiene-l  :  2-dicarboxylic  anhydride 
and  have  confirmed  the  formation  of  cis-A3 :5-cyc?ohexadiene-l  :  2- 
dicarboxylic  acid.  The  A2 : 4-  and  A2 : 5-cyc/ohexadiene-l  :  2-dicarboxylic, 
the  A1-  and  c?s-A4-c?/cZohexene-l  :  2-dicarboxylic,  and  the  two  cyclo- 
hexane-1  :  2-dicarboxylic  acids  could  not  be  traced.  The  A2 : 4-dihydro- 
acid  is  reduced  by  sodium  amalgam  into  the  cis-A4-tetrahydro-acid 
and  this,  when  boiled  with  sodium  hydroxide  solution,  is  transformed 
into  a  mixture  of  the  trans- A4-  and  the  A2-tetrahydro-acids ;  the 
A2:5-dihydro-acid  is  converted  by  sodium  amalgam  into  the 
A'-tetrahydro-acid.  The  cis-and  imns-cycfohexane-1  : 2-dicarboxylic 
acids  are  formed  with  some  degree  of  readiness  only  from  the  A^tetra- 
hydro-acid.  But  the  latter  acid,  although  stable,  is  not  found  among 
the  products  of  the  reduction  of  phthalic  acid  by  sodium  amalgam,  and 
it  is  this  fact  alone  which  prevents  the  conclusion  that  this  reduction 
gives  rise  to  all  the  hydrophthalic  acids  compatible  with  the  conditions 
of  experiment. 

A1 :4-cyc\oHexadiene-l  :  2-dicarboxylic  acid  has  m.  p.  153°  and  the 
corresponding  anhydride,  m.  p.  134 — 135°. 

cis-A  3  :5-cyc\oIIexadiene-l  :  2-dicarboxylic  acid  has  m.  p.  174° 
(compare  Abati  and  de  Bernardinis,  loc.  cit.)  and  the  corresponding 
anhydride,  m.  p.  100°.  T.  H.  P. 

/3-Methylcj/cZohexanyl  Hydrogen  Phthalate.  V.  Tschecho- 
witsch  (J.  Russ.  Rhys.  Ghem.  Soc .,  1907,  39,  i,  6 — 8.  Compare 
Abstr.,  1904,  i,  383). — fi-Methylcyclohexanyl  hydrogen  phthalate, 
C02H,C6H4,C02'C7H11,  has  been  isolated  as  one  of  the  intermediate 


ORGANIC  CHEMISTRY. 


421 


products  in  the  conversion  of  methyl  cyclohexane  into  heptanaphthene 
by  means  of  phthalic  anhydride.  It  forms  prismatic  crystals  soluble 
in  alcohol,  ether,  or  benzene,  m.  p.  89*5 — 90*5°,  [a]D  +  8-68 — 8-41°. 

Z.  K. 

Bromination  of  Santonin.  Joseph  Klein  ( Ber .,  1907,  40, 
939 — 942.  Compare  Klein,  Abstr.,  1893,  i,  112;  Wedekind  and 
Koch,  ibid.,  1905,  i,  212). — Contrary  to  the  statements  of  Wedekind 
and  Koch,  and  in  agreement  with  the  author’s  earlier  experiments,  it 
is  shown  that  the  compound  termed  santonin  acetate  dibromide  is 
obtained  when  bromine  reacts  with  an  acetic  acid  solution  of  santonin. 
It  is  essential,  however,  that  the  acetic  acid  should  contain  water 
(some  5%),  as  otherwise  Wedekind  and  Koch’s  compound  is  formed. 
It  has  the  composition  C15H1803Br2.  When  a  small  amount  of 
santonin  is  dissolved  in  1  c.c.  of  concentrated  sulphuric  acid,  then 
mixed  with  an  equal  volume  of  water  and  a  drop  of  ferric  chloride 
solution,  a  characteristic  violet  coloration  is  obtained.  Bromosantonin 
does  not  give  this  coloration  unless  previously  boiled  with  sodium 
hydroxide  solution.  The  dibromide  gives  a  coloration  which  is  some¬ 
what  more  reddish-yellow  in  colour.  J.  J.  S. 


Constitution  of  Phthalein  Salts.  Richard  Meyer  and  Karl 
Marx  {Ber.,  1907,  40,  1437 — 1441.  Compare  Green  and  King, 
Abstr,,  1906,  i,  670). — The  action  of  ethyl  iodide  on  the  dry  silver 
salt  of  tetrabromophenolphthalein  suspended  in  benzene  gives 
Nietzki  and  Burckhardt’s  intensely  yellow  diethyl  quinonoid  derivative  ; 
m.  p.  160 — 163°  (Abstr.,  1897,  i,  225,  m.  p.  given  150 — 151°);  when 
recrystallised  from  carbon  tetrachloride  it  gives  sulphur-yellow 
needles,  m.  p.  63 — 65°,  containing  one  molecule  of  carbon  tetra¬ 
chloride  of  crystallisation.  This  is  the  first  time  a  quinonoid 
derivative  of  phenolphthalein  has  been  obtained  from  a  salt ;  the 
colourless  diethoxy-lactoid  derivative  is  obtained  from  the  quinonoid 
compound  either  by  solution  in  alcohol,  light  petroleum,  or  by 
fusion : 
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Resoflavin  and  Galloflavin.  Josef  Herzig  and  Rudolf  Tscherne 
( Annalen ,  1907,  351,  24 — 37.  Compare  Abstr.,  1904,  i,  814). — A 
study  of  the  derivatives  of  resoflavin  has  established  for  this  substance 
the  formula  C14H304(0H)3,  and  has  shown  that  it  must  contain  two 
anhydride  groupings,  and  is  a  derivative  of  diphenylmethylolid 
(compare  Graebe,  Abstr.,  1903,  i,  262  ;  Perkin  and  Nierenstein,  Trans., 
1904,  87,  1412). 

Methylresoflavin,  m.  p.  286 — 288°  (282 — 283°.  loc.  cit.),  dissolves  in 
potassium  hydroxide,  and  on  acidification  is  deposited  only  slowly  and 
on  heatiDg.  When  heated  with  methyl  iodide  and  potassium  hydroxide, 

vol.  xcii.  i.  g  g 
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it  forms  an  ether  ester ,  C14H302(OMe)7,  separating  in  white  crystals, 
m.  p.  132 — 134°;  on  hydrolysis  this  yields  the  crystalline  ether  acid, 
C14H403(0Me)6,  m.  p.  197 — 199°,  which  when  heated  with  hydriodic 
acid  is  converted  into  resoflavin. 

The  analytical  results  obtained  with  acetylresoflavin,  m.  p. 
275 — 279°,  and  methylresoflavin  agree  with  the  formulae 
C14H304(0Ac)3  and  C14H304(0Me)3 

respectively. 

The  dye  formed  by  the  action  of  ammonium  persulphate  on  ethyl 
3  :  5-dihydroxybenzoate  is  probably  impure  resoflavin.  The  product 
obtained  by  the  action  of  ammonium  persulphate  on  gallic  acid  yields 
with  methyl  iodide  and  potassium  hydroxide  a  white,  crystalline 
product,  C14H02(0Me)9,  m.  p.  84 — 87°.  The  interrelations  of  these 
substances  require  further  investigation.  G.  Y. 

Catecholphthalein.  Richard  Meyer  and  Hermann  Pfoten- 
hauer  ( Ber.,  1907,  40,  1442 — 1445). — On  condensing  catechol  with 
phthalic  anhydride  in  the  presence  of  zinc  chloride,  Baeyer  and 
Kochendorfer  (Abstr.,  1889,  1153)  obtained  catecholphthalein  as  a 
brown,  uncrystallisable  mass.  This  phthalein  has  been  obtained 
crystalline  by  digestion  with  water  and  animal  charcoal  twice  and 
afterwards  purifying  the  yellowish-white  needles  so  obtained  by  boiling 
with  benzene  which  dissolves  the  catechol.  It  has  no  definite  m.p.,  but 
sinters  at  80 — 90°,  dissolves  more  easily  in  water  than  other  phthaleins, 
and  is  volatile  in  steam.  The  fact  that  catechol  yields  a  phthalein, 
whereas  resorcinol  and  quinol  form  dihydroxy-fluorans  is  thus  con¬ 
firmed.  The  acetate,  C20H10O2(OAc)4,  crystallises  in  white  needles, 
m.  p.  155 — 156u,  W.  R. 

Mutual  Exchange  of  Aromatic  Complexes.  Richard  Meyer 
and  Hermann  Pfotenhauer  ( Ber 1907,  40,  1445 — 1450). — Eosin  is 
obtained  when  dibromoresorcinol  in  the  form  of  dibromo-/?-resorcylic 
acid  is  heated  with  catecholphthalein  and  zinc  chloride  at  170°  for  two 
t.o  three  hours  (compare  Abstr.,  1906,  i,  23);  the  exchange  of  com¬ 
plexes  therefore  takes  place  in  accordance  with  the  equation 

206H2Br2(OH)2  +  00<3g£>0<^[gg^  = 

CO<£«^i>C<°»™^(OH)'>0  +  2C„H((OH)2  +  HaO. 

When  heated  for  a  week  at  180°,  Michler’s  ketone  and  resorcinol 
yield  dimethylaniline,  and,  in  the  place  of  the  expected  3  :  6-dihydroxy- 
xanthone,  a  substance,  C16H20O3N,2,  m.  p.  238 — 239°,  which  is  a  by¬ 
product,  resulting  probably  by  the  action  of  the  dimethylaniline  on  the 
dihydroxyxanthone ;  the  latter,  however,  cannot  be  isolated.  O.  S. 

Reduction  Product  of  Phenolphthaleinoxime.  Richard 
Meyer  and  J.  Glikin  ( Ber .,  1907,  40,  1454 — 1458). — The  behaviour 
of  the  reduction  product  of  phenolphthaleinoxime  (compare  Fried- 
lander,  Abstr.,  1893,  i,  273)  is  in  agreement  with  the  formula 
NHg'CO'CgH^CH^gH^OH^ ;  the  oxime  itself  would  be 

°°<N(bH)>0(0«H*'0H)" 
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The  Unexpected  stability  of  phthaleinanilides  to  reducing  agents 
(following  abstract),  however,  speaks  against  analogous  formulae  for 
the  oxime  and  the  anilide ;  for  the  former  is  suggested  the  formula 

ho-n:c<£^>c(c6h4-oh)2. 

The  reduction  product  of  phenolphthaleinoxime  does  not  form  an 
ester  by  treatment  with  alcohol  and  hydrdgen  chloride  ;  it  does  yield; 
however,  the  following  ethers.  The  methyl  ether, 

NH2-CO-C6H4-CH(C6H4-OH)-C6H4*OMe, 
obtained  by  the  action  of  sodium  methoxide  and  excess  of  methyl 
iodide  in  methyl-alcoholic  solution,  has  m.  p.  236 — 237° ;  the  dimethyl 
ether,  NH2#CO‘C6H4,CH(Cf)H4*OMe)2,  m.  p.  130—131°,  is  obtained  by 
the  action  of  sodium  hydroxide  and  methyl  sulphate;  the  diethyl 
ether,  prepared  in  a  similar  manner  to  the  methyl  ether,  has  m,  p. 
125 — 126°;  the  dibenzyl  ether  has  m.  p.  158°.  The  diacetate  and  the 
dibenzoate  have  been  prepared  by  Herzig  and  Meyer  (Abstr.,  1897,  i, 
69). 

Attempts  to  prepare  the  reduced  oxime  by  replacing  OEt  by  NH3 
in  the  ester  of  phthalin,  C02Et*C6H4,CH(C6H4,0H)2,  were  unsuccessful, 

C.  S. 

Behaviour  of  Phthaleinanilides  to  Reducing  Agents.  Richard 
Meyer  and  Kurt  Lange  ( Ber .,  1907,  40,  1459 — 1462). — The  anilides 
of  diphenylphthalide,  fluoran,  phenolphthalein,  and  fluorescein  are 
practically  unattacked  by  potassium  hydroxide  and  zinc  dust  in  boiling 
alcoholic  solution,  C.  S, 

Quinic  Acid.  Gustav  KnopEer  (Arch.  Pharm.,  1907,  245, 
77 — 80). — Unlike  Echtermeier  (Abstr,,  1906,  i,  367,  368),  the  author 
succeeded  in  preparing  a  crystalline  ammonium  salt,  amide,  and 
anilide  (m.  p.  183°;  already  prepared  by  Hesse,  with  m.  p.  174°)  of 
quinic  acid.  Ammonium  quincite,  C7H1506U,  m.  p.  179°,  was  obtained 
by  triturating  quinic  acid  with  solid  ammonium  carbonate  and 
volatilising  the  excess  of  carbonate  on  the  water-bath.  Quinamide* 
C7H1305N,  m.  p.  132°,  was  obtained  by  heating  ethyl  quinate  with 
alcoholic  ammonia  at  125°  for  six  hours. 

Methyl  methylquinate  and  ethyl  ethylquinate,  CnH20Ofl,  were  obtained 
by  heating  lead  quinate  with  methyl  or  ethyl  iodide  respectively  at 
125°  for  six  hours;  both  are  viscid  liquids  which  decompose  when 
distilled  even  under  diminished  pressure.  C.  F,  B. 

Condensation  of  Aldehydes  with  Phenolcarboxylic  Acids. 

E.  Host  Madsen  (Arch.  Pharm.,  1907,  245,  42 — 48). — Formaldehyde 
and  benzaldehyde  condense  with  salicylic  acid  in  the  presence  of 
hydrogen  chloride  in  accordance  with  the  equation  CHRO  + 
2OH'C0H4,CO2H  =  CHR[C0H3(OH)*CO2H]2  +  H20  [R  =  H  and  Ph 
respectively] ;  the  condensation  appears  to  take  place  in  the  para 
position  to  the  OH  group.  In  the  first  case  the  reacting  substances 
were  boiled  in  aqueous  solution,  in  the  second  they  were  heated  at 
160°  in  a  sealed  tube  without  water  ;  in  both  cases  special  precautions 
had  to  be  taken  in  order  to  obtain  a  crystalline  product. 
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Methanedisalicylic  (methylenedisalicyclic)  acid,  C]5H12Of),  melts  at 
243 — 244°  and  loses  carbon  dioxide  at  180°.  Phenylmethanedisalicylic 
acid ,  C21Hlg06,  melts  at  242 — 245°  and  loses  carbon  dioxide  at 
130 — 150°;  its  diacetyl  derivative,  C25H20O8,H2O,  melts  at  124° 
and  begins  to  decompose  at  101°.  0.  F.  B. 

Ketens.  IV.  Reactions  of  Diphenylketen.  Hermann 
Staudinger  ( Ber .,  1907,  40,  1145 — 1148.  Compare  Abstr.,  1905,  i, 
444;  1906,  i,  234,  861). — A  solution  of  diphenylketen  in  ether  or 
light  petroleum  reacts  with  water,  alcohol,  or  amines,  yielding  diphenyl- 
acetic  acid,  its  esters,  or  amides.  The  keten  forms  additive  compounds 
with  tertiary  amines ;  the  only  one  isolated  was  the  quinoline  com¬ 
pound,  2C14H10O,C9H7N,  m.  p.  121 — 122°,  which  is  completely  dis¬ 
sociated  in  chloroform  solution.  It  also  combines  with  unsaturated 
compounds,  for  example,  with  cycfopentadiene,  yielding  a  product , 
Ci4Hi0,CsH6,  m.  p.  89 — 90°,  and  with  quinone,  forming  a  compound, 
CuHi0O,C6H4O2,  which  crystallises  from  acetone  in  colourless  prisms, 
m.  p.  143°.  With  benzylideneaniline  it  yields  the  / l-lactam , 


m.  p.  159 — 160°,  which  on  hydrolysis  with  aqueous  alcoholic  potassium 
hydroxide  yields  the  /3  anilino-acid,  NHPh-CHPh^CPh./CO^H,  m.  p. 
122—123°. 

The  keten  does  not  polymerise,  and  with  magnesium  phenyl 
bromide  yields  triphenylvinyl  alcohol. 

The  keten  may  be  prepared  by  the  action  of  tertiary  bases  on 
diphenylacetyl  chloride.  J.  J.  S. 

Ketens.  V.  Dimethylketen.  Hermann  Staudinger  and  H.  W. 
Klever  (Ber.,  1907,  40,  1149 — 1153.  Compare  Abstr.,  1906,  i,  234). 
— Among  the  products  formed  during  the  preparation  of  dimethyl¬ 
keten  is  a  liquid  bimolecular  polymeric  compound,  (C4H60)2,  b.  p. 
170 — 171°.  It  has  an  odour  of  peppermint,  and  with  sodium  hydroxide 
solution  yields  an  acid  readily  soluble  in  water.  The  phenylhydrazone, 
C14HlgON2,  melts  at  66- — 67°.  The  keten  forms  additive  compounds 
with  tertiary  bases ;  these  are  extremely  stable,  do  not  give  the 
characteristic  reaction  of  the  keten,  and  are  not  affected  by  oxygen. 
J Dimethylketen-quinoline,  C9H7N,2C4H60,  forms  colourless  crystals  from 
light  petroleum,  m.  p.  81 — 82°,  and  when  boiled  for  a  short  time  with 
mineral  acids  or  heated  with  water  at  120°  it  yields  an  acid, 
2C4H60,C9H7N,H20, 

m.  p.  152 — 153°,  which  is  completely  hydrolysed  to  quinoline  and 
iaobutyric  acid  with  hot  hydrochloric  acid.  The  ethyl  ester  has  m.  p. 
60-5 — 61'50;  methyl  ester,  58 — 59°,  and  the  anilide  109 — 110°. 
Bimethylketen-quinaldine,  2C4H6O,C10H9N,  has  m.  p.  119*5 — 120-5°, 
and  d\-methylketen-p-toluquinaldine,  129 — 130°.  Both  are  less  stable 
than  the  quinoline  derivative.  When  carefully  boiled  with  dilute  acetic 
acid  the  quinaldine  derivative  yields  an  acid,  2C4H6O,C10H9N,H2O, 
m.  p.  137 — 138°.  Dimethylketen-acridine,  2C4BG0,C13HgN,  melts  at 
127 — 128°  and  is  very  stable.  Dimethylketen-pyridine  is  an  unstable 
oil  and  readily  yields  the  corresponding  acid ,  m.  p.  84 — 96°. 
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The  formula  suggested  for  the  quinoline  derivative  is 

With  benzylideneaniline  the  keten  yields  an  additive  compound, 


namely,  a  fi-lactam,  CMe2<^upT^>NPh,  m.  p.  148 — 149°. 


CHPk' 


J.  J.  S. 


Condensation  of  Piperil  with  Benzaldehyde  and  Ammonia. 

T.  Nowosielski  (Bull.  Acad.  Sci.,  Cracow ,  1906,  276 — 278). — The 
formation  of  a  glyoxaline  derivative  by  condensation  of  piperil  with 
benzaldehyde  and  ammonia,  according  to  the  general  reaction  of  a-dike- 
tones,  offered  some  points  of  interest,  as  in  many  respects  piperil  differs 
from  its  analogue  benzil. 

An  attempt  to  prepare  piperil  by  oxidation  of  piperoin  with  nitric 
acid  resulted  in  the  formation  of  a  dinitropiperil, 

ch2:o2:c(1h2(no2)*co-co*c6h2(no2):o2ich2, 

which  separates  as  a  yellow  crust. 

The  glyoxaline  derivative  ( piperilbenzoline ),  C3N2HPh(CcH3I02ICH2)2, 
formed  by  the  action  of  ammonia  on  piperil  and  benzaldehyde  in 
alcoholic  solution  at  60 — 70°,  crystallises  in  microscopic  plates  or  long 
needles,  m.  p.  251 — 253°,  and,  on  exposure  to  air  in  alcoholic  potassium 
hydroxide  solution,  yields  benzoic  and  piperonylic  acids  and  ammonia. 
The  hydrochloride,  C23H1604N2,HC1,  forms  small,  white  needles  ;  the 
plalinichloride,  (C23H1604N2)2,H2PtCl6,  is  obtained  as  a  crystalline 
precipitate.  G.  Y. 


Quinonoid  Compounds.  XI.  2 : 6-Naphthaquinone.  "Richard 
Willstatter  and  Jakor  Parnas  ( Ber .,  1907,  40,  1406 — 1415). — 
amphi-  or  2  :  6- Naphthoquinone,  prepared  by  the  oxidation  of  the  cor- 
-,0  responding  quinol  in  dry  benzene  solution  with 
lead  peroxide  in  large  excess,  crystallises  from  a 
✓A  /K  X  mixture  of  benzene  and  petroleum  in  small, 
reddish-yellow  prisms  changing  colour  suddenly 
at  130 — 135°.  The  quinone  is  stable  in  air,  odourless,  and  non¬ 
volatile,  thus  resembling  o-quinones.  In  its  chemical  behaviour,  it 
resembles  jp-benzoquinone  rather  than  the  1:2-  or  1  :  4-naphtha- 
quinones  in  the  ease  with  which  it  passes  back  into  an  aromatic  sub¬ 
stance.  A  table  is  given  demonstrating  this,  comparing  these 
quinones  with  regard  to  their  oxidising  action  on  cold  very  dilute 
hydriodic  acid,  hydroccerulignone,  hsematoxylin,  sulphurous  acid, 
ferrous  ferrocyanide,  and  guaiacol  resin  solution.  That  the  substance 
is  2  : 6-naphthaquinone  and  not  a  dinaphthalene  derivative  is  shown  by 
its  reduction  to  2  : 6-dihydroxynaphthalene  by  cold  dilute  hydriodic 
acid  ;  and  the  conclusion  is  supported  by  a  molecular  weight  determina¬ 
tion  in  benzene  by  the  boiling  point  method.  The  small  reactivity 
of  the  a-  and  /?-naphthaquinones  as  compared  with  this  substance 
is,  perhaps,  due  to  the  amphi- derivative  being  a  true  naphthaquinone, 
the  other  two  affecting  only  one  ring  of  the  naphthalene  and  there¬ 
fore  being  “  incomplete.”  as-a-Tetrahydronaphthaquinone  (Bamberger 
and  Lengfeld,  Abstr.,  1890,  1305)  is  analogous  to  jo-benzoquinone  in 
its  behaviour  towards  hydriodic  acid  and  hydroccerulignone. 
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amphi- Naphthaquinonehydrone,  C20H14O4,  the  additive  product 
obtained  by  mixing  the  benzene  solution  of  quinone  and  correspond¬ 
ing  quinol  in  ether,  crystallises  in  dark  bluish-green,  microscopic 
needles  which  suddenly  decolorise  at  124 — 125°  without  melting.  It 
is  more  unstable  than  the  quinone. 

P08  Gram  of  2  : 6-dihydroxy  naphthalene,  m.  p.  218°(corr.)  (Emmert, 
Abstr.,  1888,  57  ;  m.  p.  215 — 216°),  dissolves  in  1  litre  of  water  at 
14°.  2  :  Q-Dimethoxynaphthalene,  C12H1202,  m.  p.  150°,  crystallises  in 

rhombic  plates  from  benzene.  W.  E. 


^OH 


CPh-CN 


Condensations  with  1 : 2-Naphthaquinone-4-sulphonic  Acid. 

II.  Eranz  Sachs,  Erich  Berthold,  and  Bruno  Zaar  ( Zeitsch .  Farb.- 
Ind.,  1907,  0,  62 — 68  and  81 — 84.  Compare  Abstr.,  1905,  i,  909). — 
1  :  2-Naphthaquinone-4-sulphonic  acid  is  an  extraordinarily  active 
substance,  condensing  not  only  with  amino-compounds  but  also  with 
n  compounds  containing  a' methyl  or  methylene  group 

(compare  Ehrlich  and  Herter,  Abstr.,  1904,  i,  598). 
In  all  cases  the  sulphonic  radicle  is  displaced  and 
a  derivative  of  2  hydroxy-a-naphthaquinone  ob¬ 
tained  ;  thus,  for  example,  benzyl  cyanide  gives  the 
annexed  compound.  The  condensation  of  1:2- 
naphthaquinone-4-sulphonic  acid  (in  the  form  of 
its  potassium  salt)  with  different  substances  gives  rise  to  the  com¬ 
pounds  described  below. 

2 -Hydroxy  - 1  :  i-naphthaquinone-i-carboxycyanomethide  carbamide, 

C0<C^p^:CH>C:C(CyVC0’NH»C0-NHo,  prepared  from  cyano- 

acetylcarbamide,  crystallises  from  acetic  acid  in  orange-red  needles, 
m.  p.  303°,  and  on  reduction  with  zinc  dust  and  acetic  acid  gives 
I  :  2-dihydroxynaphthyl-l-cyanoacetylcarbamide, 

OH-C<^°iI^(l^>C'CH(CN)-aO-NH*CO*NH2, 

'-'6LL4 

which  forms  colourless  crystals,  m.  p.  223°  (decomp.). 

2-Hydroxy-l  :  l-naphthaquinone-l-cyanomethide  carboxylamide, 

co<^^:^>c:c(cn)-co-nh2, 

prepared  from  cyanoacetamide,  crystallises  from  alcohol  or  acetic  acid 
in  yellow  needles,  m.  p.  227 — 228°. 

2-Hydroxy-l  :  l-naqihthaquinone-l-phenylbenzoylmethide, 

co<^^:^>o:cPhBz, 

prepared  from  deoxybenzoin,  crystallises  from  acetic  acid  in  orange- 
red  prisms,  m.  p.  179°. 

1- Ehodanylidene-2-hydroxy-l  :  4-  naphthaquinone, 

C(OH)*CH  .  CO.NH 
co<^— C6H4 — ^  ■/,C<^S— cs  * 

prepared  from  rhodanic  acid,  crystallises  from  glacial  acetic  acid  in 
dark  red  needles,  m.  p.  290°. 

2- Hydroxy-l :  l-naphthaquinoneA-p-acetophenylimide, 

ch>o:n»c6h1ac. 
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__>C:C(CN)*C02Me, 


prepared  from  p-aminoacetophenone,  crystallises  from  alcohol  in  rose- 
red,  rhombic  plates,  m.  p.  235 — 240°. 

2-Hydroxy-l  :  i-naphthaquinone-i-benzoylcyanomethide , 

co<c^9,]I|'ch>c:qbz»cn. 

C6xl4 

prepared  from  cyanoacetophenone,  crystallises  from  alcohol  or  acetic 
acid  in  long,  yellowish-red  needles,  m.  p.  257°. 

2-Hydroxy-\  :  i-naphthaquinone-i-{2' -hydroxy-7' -naphthyl)imide, 

CO<29,1^'  CH>C:  N*  C10H6-  OH, 


o6h4 

obtained  from  2  :  7-aminonaphthol,  crystallises  from  alcohol  on  adding 
water  ;  m.  p.  290°.  On  reduction  with  zinc  dust  in  hot  acetic  acid 
containing  acetic  anhydride  and  sodium  acetate,  1:2: 7 '-triacetoxy- 
dinaphthylamine,  OAc,C10H6*NH*C10H5(OAc)2,  is  obtained  in  colour¬ 
less  needles,  m.  p.  204 — 205°. 

2-Hydroxy-l  :  4 -naphthaquinone-i-{\ ' -hydroxy-b '-naphthyl)imide,  pre¬ 
pared  from  1  : 5-aminonaphthol,  crystallises  from  dilute  alcohol. 
2-Hydroxy- 1  :  A-naphthaquinone-^-cyanocarboxymetkylmethide , 
^-C(OH)-CH> 

c6h4- 

prepared  from  methyl  cyanoacetate,  crystallises  from  alcohol  in  silky, 
yellow  needles,  m.  p.  164°;  on  methylation  with  diazomethane  the 

methyl  ether ,  ^^^>CiC(CN)*C02Me,  is  obtained,  which 

forms  bright  yellow,  silky  needles,  m.  p.  155°,  and  on  reduction  with 
zinc  and  acetic  acid  gives  methyl  l-hydroxy-2-methoxy-i-naphthylcyano- 
acetate ,  OH’O10H5(OMe)-CH(CH)*CO2Me,  m.  p.  128°.  The  eurhodole, 

C02Me-C(CN):C<^^i^“^>C6H4,  prepared  from  the  foregoing 

methide  by  the  action  of  o-phenylenediamine,  crystallises  from  alcohol 
in  violet-browD,  lanceolate  needles,  m.  p.  179°.  The  semicarbazone, 
C1  TT  •r*N'NH»rn*NTT 

CQ2Me,C(CN)IC<^^,jj-  4  ^  qjj  2>  separates  from  alcohol  or 

acetic  acid  in  yellowish-brown,  hexagonal  crystals,  m.  p.  261°. 

Attempts  to  prepare  the  oxime  of  methyl  l-hydroxy-2-methoxy-4- 
naphthylcyanoacetate  by  the  action  of  hydroxylamine  caused  the 
elimination  of  the  cyanoacetyl  group,  the  monoxime , 

CO - C-OMe 

6  4^C(NOH)-CH  ’ 

of  2-methoxy-l  :  4-naphthaquinone  being  obtained ;  this  substance 
can  also  be  prepared  by  the  action  of  hydroxylamine  on  2-methoxy- 
1  :  4-naphthaquinone,  and  crystallises  from  alcohol  in  yellowish-white 
prisms  or  needles,  m.  p.  228°  with  decomposition.  2-Methoxy-l  :  4- 
naphthaquinone,  obtained  by  methylating  2-hydroxy-l  :  4-naphtha¬ 
quinone,  crystallises  from  alcohol  in  yellow  needles  and  melts  at 
146 — 147° ;  the  semicar bazone, 

C0<^^^H>C:N'SrH'0°'NH2’ 

crystallises  from  acetic  acid  in  golden  needles,  m.  p.  237 — 238°, 
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2- Hydroxy :  i-naphthaquinone-i-dicarboxymethylmethide, 
co<^q^°®>c:c(co2m  e)„ 

is  obtained  by  condensing  1  : 2-naphthaquinone-4-sulphonic  acid  with 
methyl  malonate,  and  has  m.  p.  130°;  the  oxime  forms  yellowish- brown 
prisms,  m.  p.  194°,  and  the  semicarbazone,  canary-yellow  needles, 
m.  p.  199°.  The  oxime  of  the  corresponding  diethyl  compound, 

CO<^S?jr  CH>0:C(CO2Ety  forms  greenish-yellow  crystals,  m.  p. 

171°,  and  the  semicarbazone,  bright  yellow  needles,  m.  p.  174°. 
2-Hydroxy-\  :  4- naphthaquinone-i-op-dinitrophenylmethide , 

C0<c(C)H)  •  ch>c:ch-c(5h3(no2)2, 

'-,6X14 

prepared  from  2  : 4-dinitrotoluene,  separates  from  glacial  acetic  acid  in 
orange-yellow  crystals,  melts  and  decomposes  at  238 — 240°,  and  gives 

a  phenylhydrazone,  N2HPh:C<^S^4r  ^^>C:CH*Ct5H3(N02)2,  m.  p. 

U6xl4 

286 — 288°;  the  acetyl  derivative, 

CO<C(°p  tt  CH>C •  CH •C6H3(N02)9, 

U6xl4 

187-5—188°,  the 

methyl  ether,  CO^^^prr  ^^>C!CH‘C6H3(N02)2,  crystallises  from 


forms  a  yellowish-white,  crystalline  powder,  m.  p. 

'C(OMe)*CH' 

— o6h4 — • 

acetone  in  lustrous,  orange  prisms,  sinters  at  207°,  and  melts  at  216°. 

»ri _ 

The  eurhodole,  C6H4<^  _  i  ^>CICH*C6H3(N02)2,  separates  from 

JS — L*U6t±4 

acetic  acid  as  a  yellowish-brown  powder,  m.  p.  180°. 

2-Hydroxy-\  : i-naphthaquinone- i-sym. -trinitrophenylmethide, prepared 
from  2:4:  6-trinitrotoluene,  crystallises  from  glacial  acetic  acid  in 
thick,  yellow  needles,  m.  p.  260°. 

2-Hydroxy -1 :  4- naphthaquinone-i-nitromethide , 

co<c(QH)‘CH>c:cH-m, 

6  4 

prepared  from  nitromethane,  crystallises  from  acetone  on  adding  light 
petroleum  in  small,  yellow  needles,  m.  p.  153 — 156°,  and  is  very 
sensitive  to  light;  methylation  with  diazomethane  gives  not  a  mono¬ 
methyl  derivative  but  2-methoxy-l  :  i-napkthaquinone-i-methylnitro- 

methide,  C0<^5^’^>C:CMe-N02,  m.  p.  160°. 

_°6n4 

All  the  foregoing  compounds,  containing  a  hydroxyl  group  in  the 
ortho-position  to  the  chromophore,  are  mordant  dyes,  thus  confirming 
Moblau  and  Steimmig’s  rule  ( Zeitsch .  Farb.-Ind.,  3,  35)  that  a  hydroxyl 
group  in  this  position  suffices  to  produce  a  mordant  dye.  The 
tinctorial  properties  of  the  compounds  enumerated  are  described  in 
detail.  W.  A.  D. 


1 : 6-Dihydroxyanthraquinone.  Otto  Frobenius  and  Ebuarb 
Hepp  (Ber.,  1907,  40,  1048 — 1051). — 1  : 6-Dihydroxyanthraquinones 
have  been  described  by  Farbwerke  vorm.  Meister,  Lucius,  and  Briining, 
and  by  Wedekind  and  Co. ;  the  former  product  is  shown  to  be  a  pure 
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substance  and  the  latter  to  be  a  mixture  containing  tsoanthraflavic  acid 
in  quantity. 

1 :6-Dihydroxyanthraquinone,  m.  p.  271 — 272°  (not  260°  as  previously 
stated),  crystallises  in  orange-yellow  needles,  and  gives  a  red  coloration 
in  concentrated  sulphuric  acid  solution  ;  the  barium  and  calcium  salts 
are  insoluble  even  in  hot  water.  The  diacetate,  m.  p.  205 — 206°, 
and  dibenzoate ,  m.  p.  209 — 211°,  crystallise  in  citron-yellow  needles. 
Flavopurpurin  alone  and  no  hydroxyanthrarufin  are  produced  on 
oxidation.  The  compound,  erythrohydroxyanthraquinonesulphonic 
anhydride,  obtained  by  Lifschiitz  (Abstr.,  1884,  1189)  from  a-nitro- 
anthraquinonesulphonic  acid  and  potassium  nitrite  is  in  reality  diazo- 
anthraquinonesulphonic  acid.  Wedekind  and  Co.’s  product  has  m.  p. 
405° ;  diacetate,  m.  p.  228°  j  dibenzoate,  m.  p.  232 — 233°. 

E.  F.  A. 

Preparation  of  the  Bornyl  Esters  of  the  Aromatic  Hydr- 
oxycarboxylic  Acids.  Chemische  Fabrik  von  Heyden  (D.R.-P. 
175097). — The  bornyl  esters  having  the  general  formula 
C10H7OCOR-OH, 

where  R  is  an  aromatic  group,  are  of  importance  in  therapeutics  and  in 
the  preparation  of  borneol.  They  may  be  prepared  by  warming  an 
aromatic  hydroxycarboxylic  acid  with  a  terpene  such  as  pinene  or 
camphene  or  a  mixture  of  these  hydrocarbons  with  or  without  a  con¬ 
densing  agent. 

“ Bornyl  ”  salicylate,  C10H7O*CO*C6H4*OH,  b.  p.  171 — 173°/£>  mm., 
which  is  employed  medicinally  under  the  name  of  “salit,”  is  obtained 
by  heating  a  mixture  of  salicylic  acid  and  French  oil  of  turpentine, 
first  at  110°  and  then  gradually  to  150°.  After  removing  the  un¬ 
changed  reagents,  the  ester  was  obtained  as  a  slightly  coloured  oil 
having  a  faint  taste  and  odour ;  it  is  soluble  inithe  ordinary  organic 
media  and  develops  a  violet  coloration  with  alcoholic  ferric  chloride. 
Its  alkali  salts  are  solid,  unstable  substances  readily  hydrolysing  to 
yield  sodium  salicylate  and  a  mixture  of  borneol  and  isoborneol.  The 
pure  bornyl  ester  is  obtained  when  pure  pinene  is  employed,  whilst 
pure  camphene  yields  the  corresponding  isobornyl  ester.  G,  T.  M. 

Myrtenol,  a  Primary  Alcohol,  C10H16O,  from  the  Ethereal 
Oil  of  Myrtua  Communis.  Friedrich  W.  Semmler  and  Konrad 
Bartelt  ( Ber 1907,  40,  1363 — 1378). — The  ethereal  oil  from  Myrtus 
communis  contains  in  the  fractions  of  high-boiling  point  an  alcohol, 
C10H16O,  which  is  designated  as  myrtenol  ;  this  is  a  dicyclic  primary 
alcohol,  containing  one  double  linking,  and  has  the  pinene  structure. 
A  dextrorotatory  pinene  can  be  prepared  from  it.  When  oxidised  by 
potassium  permanganate,  myrtenol  forms  an  optically  active  dibasic 
pinic  acid.  When  oxidised  by  chromic  acid,  it  forms  the  aldehyde, 
Ci0HuO,  from  which  the  oxime,  C10H141N*OH,  was  obtained ;  the 
latter  yields  the  nitrile,  C10H]3N,  an  acid,  C10H14O2,  and  a  reduced 
acid,  C10H16O.2.  The  latter  compounds  are  the  first  representatives  of 
the  dicyclic  unsaturated  or  saturated  series  of  the  pinene  system. 

In  addition  to  myrtenol,  the  following  are  present  in  the  ethereal 
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CH 


H0C 


CHo 


|/'CMc2j 

HC  CH 


c-ch2-oh 


oil  examined  :  cineol,  pinene,  dipentene,  and  camphor.  After  fractiona¬ 
tion,  the  myrtenol  was  separated  by  converting  it  into  myrtenyl 
hydrogen  phthalate,  COoH-C6H4*CO2C10H15,  with'm.  p.  114 — 115°  and 
[a]D  +21*36°  in  ethyl -alcoholic  solution  (c  =  50) 
(temperature  not  quoted).  When  an  excess  of 
alkali  is  added,  the  myrtenol  may  be  distilled  off 
in  a  current  of  steam. 

Myrtenol  has  b.  p.  102*5°/9  mm.,  222 — 224°/ 
760  mm.,  I)20  0*9763,  1*49668,  0l)  +  45°45' 

(Z  =  l),  and  is  the  first  example  of  a  primary  di- 
cyclic  alcohol. 

Myrtenyl  chloride ,  Cl0H15Cl,  obtained  by  the  action  of  phosphorus 
pentachloride  on  myrtenol  in  light  petroleum  solution,  has  b.  p.  90°/ 
12  mm.,  D20  1*015,  wD  1*49762.  When  reduced  by  sodium  and  ethyl 
alcohol,  it  forms  a  dextrorotatory  pinene,  with  aD  +  28°  (Z=l),  which 
was  identified  by  conversion  into  a  number  of  derivatives. 

Myrtenyl  ethyl  ether,  C10H15OEt,  obtained  along  with  pinene  by 
the  reduction  of  myrtenyl  chloride,  has  b.  p.  80 — 85°/10  mm., 
D20  0*899,  and  wD  1*4725. 

When  myrtenol  is  oxidised  in  glacial  acetic  acid  solution  it  is  con¬ 
verted  into  myrtenal,  C10Hl4O,  which  has  b.  p.  87 — 90°/10  mm., 
D20  0*9876,  wD  1*50420,  and  forms  an  oxime,  C10H15ON,  whichrcrys- 
tallises  from  ethyl  alcohol  and  has  m.  p.  71 — 72  ;  when  boiled  with 
an  excess  of  acetic  anhydride,  this  oxime  yields  a  nitrile,  Cl0H13N, 
b.  p.  100— 102o/10  mm.,  D2°  0-967,  1*49192, 

aD  +  44°30'  (l  ~  1).  When  this  nitrile  is  saponified 
by  alcoholic  potassium  hydroxide  it  is  converted 
into  myrtenic  acid,  C10H14O2,  with  b.  p.  148°/9  mm. 
and  m.  p.  54°.  Its  methyl  ester  has'b.  p.  99°/9  mm., 
D20  1*022,  and  wD  1*48616. 

Dihydromyrtenic  acid,  obtained  by  the  reduction 


CH 


H2C 


CH0 


|/CMe2] 

HC  CH„ 
CH-COoH 


of  myrtenic  acid  with  sodium  and  amyl  alcohol,  has 
b.  p.  142 — 144°/8  mm.,  D  1*049,  and  nD  1*48519.  Towards  potassium 
permanganate  it  behaves  like  a  saturated  acid. 

When  myrtenol  is  oxidised  by  potassium  permanganate  it  is 
converted  into  a  dextrorotatory  pinic  acid,  C9H1404,  b.  p.  212 — 216°/ 
10  mm.  Its  dimethyl  ester,  C11H1S04,  has  b.  p.  121 — 124°/10  mm.,  D20 
1*0582,  %,  1*44962,  and  aD  +  13°50'  ( l =  1).  Its  diethyl  ester,  C13H2204, 
has  b.  p.  142 — 146°/10  mm.,  D20  1*0104,  nD  1*44962,  and  aD  +8U 
(length  of  tube  and  temperature  not  quoted). 

Myrtenyl  formate,  C11H1802,  has  b.  p.  93 — 97°/10  mm.,  D20  1*009, 
and  nD  1-47936.  The  acetate,  C12Hlg02,  has  b.  p.  105 — 107°/9  mm., 
D20  0*9865,  and  nD  1*47838.  When  this  ester  is  saponified  by  alcoholic 
potassium  hydroxide  the  recovered  myrtenol  has  the  same  rotation  as 
before. 

When  myrtenol  is  heated  with  dilute  sulphuric  acid,  a  hydrocarbon, 
C10H14,  is  formed,  having  b.  p.  55°/9  mm.,  D20  0*858,  and  nD  1*49097 ; 
it  is  optically  inactive  and  is  probably  p-cymene,  The  4-ring  in 
myrtenol  is  not  so  easily  broken  as  that  in  pinene. 


A.  McK. 
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Santalol.  Friedrich  W.  Semmler  and  Kurt  Bode  ( Ber .,  1907,  40, 
1124 — 1145.  Compare  following  abstract;  Chapman  and  Burgess, 
Trans.,  1901,  79,  134;  Guerbet,  Abstr.,  1900,  i,  242,  401).— The 
primary  alcoholic  nature  of  santalol  has  been  proved  by  its  oxidation 
to  santalaldehyde ,  C15H220,  by  means  of  an  acetic  acid  solution  of 
chromic  acid.  The  pure  aldehyde,  prepared  from  the  semicarbazone 
by  decomposing  it  slowly  with  phthalic  anhydride,  has  b.  p. 
152 — 155°/10  mm.,  D20  0*995,  nD  1*51066,  and  is  dextrorotatory.  The 
semicarbazone,  C16H25ON3,  after  recrystallisation  from  methyl  alcohol, 
has  m.  p.  230°.  Other  products  are  also  formed  during  the  oxidation 
of  santalol,  these  are  Imvorotatory,  but  have  not  been  obtained  in  a 
pure  state,  d -Santaloloxime,  C15H2301Sr,  has  m.  p.  104 — 105°  and 
b.  p.  182 — 185°/10  mm.,  and  with  acetic  anhydride  yields  a  nitrile , 
C15H21N,  b.  p.  162— 166°/9  mm.,  Da0  0*990,  nD  1*5033,  and  oD+  14° 
(1O0  mm.  tube).  On  hydrolysis  the  nitrile  yields  santalic  acid, 
C15H2202,  in  the  form  of  a  viscid  oil,  b.  p.  192 — 195°/9  mm.  Its 
copper  and  silver  salts  are  soluble  and  its  methyl  ester  has  b.  p. 
160— 164°/10  mm.,  D20  1*002,  and  np  1*49097. 

Santalyl  chloride,  C15H23C1,  obtained  by  the  action  of  phosphorus 
pentachloride  on  a  light  petroleum  solution  of  santalol,  has  b.  p. 
147 — 155°/10  mm.  and  D20  1*0398;  when  reduced  with  sodium  and 
alcohol  it  yields  a  sesquiterpene,  y -santalene,  C15H24,  b.  p.  118 — 120°/ 
9— 10  mm.,  D20  0*9355,  nB  1*5042. 

Santalol  is  not  reduced  by  sodium  and  alcohol,  but  with  hydriodic 
acid  and  phosphorus  yields  a  hydrocarbon,  C15H26,  b.  p.  125 — 130°/ 
12  mm.,  D20  0  8999,  and  np  1*48712. 

Oxidation  of  santanol  with  permanganate  in  neutral  solution  yields 
a  small  amount  of  dihydroxydihydrosantalol  ( santalolglycerol ),  C15H20O3, 
b.  p.  215 — 220°/10  mm.,  together  with  tncycloeksantalic  acid,  CnH1602 
(compare  following  abstract).  The  acid  is  the  chief  product  when 
10  equivalents  of  oxygen  are  used.  It  has  m.p.  71 — 72°,  b.  p.  165 — 
16 7°/ 10  mm.,  D25  1*071.  The  copper  and  silver  salts  are  insoluble,  the 
amide  melts  at  106°,  the  methyl  ester  has  b.  p.  125 — 128°/10  mm.,  D20 
T0164,  nD  1*47838,  and  its  rotation  like  that  of  the  acid  varies  con¬ 
siderably.  tricyclo Eksantalol,  CnH180,  obtained  by  reducing  the 
methyl  ester  with  sodium  and  absolute  alcohol,  has  b.  p.  130 — 132°/ 
10  mm.,  D20  0*9859,  ?iD  1*49478,  and  the  corresponding  tricyclo 
eksantalaldehyde,  O11H10O,  b.  p.  125 — 130°/ 13  mm.,  D20  T012, 
nD  T498. 

When  oxidised  with  ozone  in  benzene  solution,  sanatol  yields  tricyclo- 
eksantalic  acid,  which  is  quite  stable  towards  permanganate  or  ozone. 
The  acid  is  also  unaffected  when  its  vapour  mixed  with  carbon  dioxide 
is  passed  over  reduced  copper  at  500°,  or  when  the  acid  is  fused  with 
potassium  hydroxide,  but  when  the  calcium  salt  is  distilled  a  hydro¬ 
carbon,  C10HU,  resembling  cymene  is  obtained  together  with  an 
aldehyde,  O11H10O,  the  semicarbazone  of  which  has  m.  p.  189 — 192°. 

A  considerable  amount  of  tfncycfoeksantalaldehyde  is  also  formed 
during  the  oxidation  of  santalol  with  ozone.  The  semicarbazone, 

cuh16:n*nh*co*n'h2, 

melts  at  about  156°  and  may  be  used  for  regenerating  the  pure 
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aldehyde.  The  oxime ,  CnH16lN*OH,  has  b.  p.  140 — 150°/10  mm.,  D20 
1-03,  nD  1*506,  and  aD  +  1°.  The  nitrile  of  £n‘ci/cJoeksantalic  acid  has 
b.  p.  114— 120o/10  mm.,  D20  1-002,  wD  1-4881,  aD  +6°  (100  mm.  tube). 
The  mother  substance  of  the  whole  series  of  compounds,  namely, 
norivicycloeksantalane ,  O10H16,  is  obtained  when  the  ozonideof  santalol 
is  distilled  under  reduced  pressure,  b.  p.  57 — 59°j9  mm.  or  ]83‘57 
767  mm.,  D20  0-885,  nD  1-46856,  aD  -  11°.  Acids  of  low  boiling  point 
are  also  formed  from  the  ozonide. 

Most  of  these  tricyclo-derivatives  can  be  converted  into  dicyclic, 
unsaturated  compounds.  When  a  solution  of  tricycloe ksantalic  acid 
in  methyl  alcohol  is  saturated  with  hydrogen  chloride  and  kept 
for  some  time  the  methyl  ester  of  hydrochlorodicycloekmntalic  acid , 
C12H1802,HC1,  is  formed,  b.  p.  154—15679—10  mm.,  D20  M01, 
nD  1-496,  aD  +17°.  When  boiled  with  alcoholic  potassium  hydroxide 
the  ester  yields  dicyclo eksantalic  acid ,  C11H1602,  m.  p.  64°,  b.  p. 
164 — 166°/9  mm.,  [a]D  -41-81  in  alcoholic  solution.  The  methyl  ester, 
Ci2H1s02,  has  b.  p.  125 — 128°/9  mm.,  D20  1-0191,  nD  1-48809,  and 
aD  -  27°  (100  mm.  tube).  The  dicyclic  unsaturated  nature  of  the  acid  fol¬ 
lows  (a)  from  its  behaviour  towards  permanganate  and  ozone,  both  of 
these  reagents  readily  react  with  the  acid  yielding  acids  of  different 
boiling  points,  and  (6)  from  its  molecular  refraction.  When  the  methyl 
ester  is  reduced  with  sodium  and  alcohol,  it  yields  dicyclo ekeantalol, 
CnH180,  b.  p.  130—13479  mm.,  D20  0-9791,  1-50051,  and 

aD  —  22°. 

dicyclo Eksantalane,  C10H15Me,  is  obtained  when  ^Wcyc/oeksantalol 
is  treated  with  phosphorus  pentachloride  in  light  petroleum  solution 
and  the  resulting  chloride  reduced  with  sodium  and  alcohol.  Eksantalyl 
chloride  has  b.  p.  110— 114710  mm.,  D20  1-0083,  and  nD  1-47348.  The 
hydrocarbon  has  b.  p.  72 — 74710  mm.,  D20  0-871,  and  nD  1-4774.  The 
value  of  the  molecular  refraction  agrees  with  that  required  for  a 
dicyclic  system. 

Chlorodihydronordicycioeksantalane,  C10H1>rCl,  is  formed  when  nor- 
£ri<n/cZoeksantalane  is  dissolved  in  methyl  alcohol,  the  solution  saturated 
with  hydrogen  chloride,  and  then  kept  for  six  hours.  It  has  b.  p. 
93 — 9678 — 9  mm.  and  m.  p.  63°.  With  alcoholic  potassium  hydroxide  it 
yields  nordicycloeksantalane,  b.p.  62 — 6479  mm.  or  186 — 1897760  mm., 
_D20  0-8827,  nD  1-4779,  and  aD  -  19°.  The  same  hydrocarbon  appears  to 
be  formed  when  2Wci/cfosantalic  acid  is  heated  with  concentrated  hydro¬ 
chloric  acid  at  180°.  fricycfoEksantalic  acid,  when  treated  with  50% 
sulphuric  acid,  yields  the  dicyclic  acid  together  with  a  lactone ,  C11H1602, 
b.  p.  153 — 154710  mm.,  and  m.  p.  102°. 

When  santalol  is  heated  with  alcoholic  potassium  hydroxide  at  160° 
for  two  hours  the  molecule  is  ruptured  at  the  double  bond  in  the  side- 
chain  and  the  tricyclic  system  is  converted  into  a  dicyclic,  the  resulting 
product  being  ofo'cycfoeksantalol.  When  Jricycfosantalol  is  treated  with 
a  methyl  alcoholic  solution  of  hydrogen  chloride  the  product  appears 
to  be  an  O -methyl  ether,  b.  p.  145 — I6O7IO  mm.,  D20  0-958,  nD  1-496, 
and  aD  -  30°.  A  dicyclo  santalol  is  formed  when  frr’c^/c/osantalol  is 
warmed  at  about  45°  with  acetic  acid  and  a  little  concentrated  sulphuric 
acid,  it  has  b.  p.  155 — 175710  mm.,  D20  0"981,  raD  1-5179,  and  aD  -  28°. 

When  the  methyl  ester  of  hydrochlorocfocycfoeksantalic  acid  is 
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reduced  with  sodium  and  alcohol,  dihydrodicycloeksantalic  acid , 
CnH1802,  b.  p.  166 — 169°/10  mm.  and  m.  p.  58°,  is  obtained.  The 
corresponding  methyl  ester  has  b.  p.  127 — 132°/9  mm.,  D20  1*009,  and 
nD  1*48131.  DihydrodicycloeJcsantalol,  C11H20O,  obtained  by  reducing 
the  ester,  has  b.  p.  128 — 133°/10  mm.,  D20  0*9724,  and  nD  1*492. 

J.  J.  S. 


Constituents  of  Essential  Oils.  Friedrich  W.  Semmler  (Ber., 
1907,  40, 1120 — 1124). — Attention  is  drawn  to  the  need  of  exercising 
great  care  in  applying  molecular  refraction  data  to  the  elucidation  of 
the  constitution  of  natural  products.  Dicyclic  derivatives  usually 
have  a  higher  value  than  the  theoretical.  Santalol  and  its  derivatives 
probably  contain  a  tricyclic  system.  Santalol  itself,  C13H240,  contains 
a  side-chain  of  5 -carbon  atoms,  including  a  double  valency  and  a 
primary  alcoholic  group.  When  oxidised  it  yields  tricyclic  eksantalic 
acid,  CuH1602,  from  which  a  hydrocarbon,  C10H16,  can  be  obtained  by 
the  elimination  of  carbon  dioxide.  The  molecular  increments  of  these 
compounds  are  somewhat  less  than  those  required  for  a  dicyclic  system 
with  a  double  valency.  When  heated  with  mineral  acids  they  are  con¬ 
verted  into  isomeric  compounds  the  increments  of  which  correspond 
exactly  with  those  required  for  a  dicyclic  system  with  a  double  valency. 
Hence  the  original  compounds  presumably  contained  a  tricyclic 
system. 

The  formulae  suggested  for  the  two  hydrocarbons,  C10U16,  are 


N  orZn'c^/cZoeksantalan .  Norduu/cfoeksantalan. 


and  similarly  for  the  santalols, 


•ch:ch*ch2*ch2-ch2-oh 


in'ei/cZoSaiitalol. 

•ch:ch*ch2-ch2*ch2-oh 

dicycZoSantalol. 


as  the  boiling  points  and  sp.  gr.  of  norcfo'cyc/oeksantalan  are  identical 
with  those  of  octahydronaphthalene,  although,  so  far,  it  has  not  been 
possible  to  obtain  naphthalene  or  any  of  its  derivatives  from  the 
hydrocarbon  C10H16.  J.  J.  S. 


Caoutchouc  Nitrosite  and  its  Use  for  the  Analysis  of  Crude 
Caoutchoucs  and  Caoutchouc  Products.  Paul  Alexander  (Ber., 
1907,  40,  1070 — 1078.  Compare  Abstr.,  1905,  i,  223). — The  product 
obtained  by  the  action  of  nitrous  fumes  (prepared  from  starch  and 
nitric  acid,  D  1*4)  on  caoutchouc  has  the  composition  C  44*92,  H  5*37, 
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N  11  *67,  independently  of  the  source,  agreeing  with  the  formula 
C9H1206N2)  and  not  identical  with  Harries’s  nitrosite,  C10H16O7Na 
(Abstr.,  1905,  i,  223).  The  same  compound  was  obtained  previously 
by  the  action  of  the  nitrous  decomposition  products  of  lead  nitrate 
( loc .  cit.).  This  is  the  first  C9  derivative  of  caoutchouc,  and,  on  the 
basis  of  Harries’s  dimethylc^/cZooctadiene  caoutchouc  formula,  a  carbon 
atom  must  have  been  eliminated  during  the  reaction.  This  was 
identified  as  carbon  dioxide ;  probably  the  methyl  groups  of  caoutchouc 
are  oxidised  to  carboxyl  which  is  eliminated  from  that  carbon  to  which 
both  nitro-and  carboxyl  groups  are  attached,  forming  5  :  6-diniiro  cj- 

c\ooctene-\ -carboxylic  acid, ,  NOa*CH<^a^)2^ ~ qCj^>CH-C02H. 

This  nitrosate  closely  resembles  Harries’s  nitrosite  (loc.  cit.),  but 
decomposes  at  90 — 110°. 

One  gram  of  caoutchouc,  purified  by  exhaustive  extraction  with 
acetone,  yields  about  2*1  grams  of  nitrosate,  whereas  1  gram  of  vulcanised 
caoutchouc  gives  rise  to  2 '4  grams  of  sulphur  free  nitrosate. 

The  observations  made  with  caoutchoucs  of  different  origin  show 
them  all  to  contain  a  hydrocarbon,  C10H1G,  but  that  the  extent  to  which 
this  is  polymerised  probably  varies  with  different  natural  products. 

An  additive  product  of  caoutchouc  with  picric  acid  could  not  be 
prepared.  E.  F.  A. 

Albans  from  Picus  Vogelii.  David  Spence  ( Ber .,  1907,  40, 
999 — 1000). — The  genetic  relationship  of  the  sugar-like  substances 
to  caoutchouc  and  the  gums  having  been  suggested  by  Tschircb, 
it  seemed  probable  that  intermediate  substances  might  be  found  in  the 
resins.  From  this  point  of  view  the  author  has  investigated  the  resin 
obtained  by  extraction  of  the  caoutchouc  of  Ficus  Vogelii  with  boiling 
acetone.  On  repeated  recrystallisation  of  the  resin  from  absolute 
alcohol,  two  isomeric  substances,  C16H260,  m.  p.  201 — 205°  and  154°, 
are  obtained.  These  are  neutral  to  acids  or  alkalis  and  are  not  attacked 
by  alcoholic  potassium  hydroxide.  In  agreement  with  Tschirch’s 
nomenclature  (Abstr.,  1905,  i,  452),  the  names  a-  and  /Jalban  are 
suggested.  G.  Y. 

Linamarin,  the  Oyanogenetic  Glucoside  of  Flax.  Armand 
Jorissen  (Dull.  Acad.  roy.  Belg.,  1907,  12 — 17.  Compare  Jorissen, 
Abstr.,  1885, 181,  with  Hairs,  Abstr.,  1892,  502  ;  Dunstan  and  Henry, 
Abstr.,  1904,  ii,  71,  and  with  Auld,  Abstr.,  1906,  ii,  794). — Dunstan, 
Henry,  and  Auld  (loc.  cit.)  have  shown  that  the  cyanogenetic  glucoside 
(phaseolunatin)  contained  in  the  beans  of  Phaseolus  lunatus  is  identical 
with  the  linamarin  which  Jorissen  and  Hairs  isolated  from  the  embryo 
flax  plants,  and  have  suggested  that  the  name  linamarin  should  be 
superseded  by  phaseolunatin.  The  author  claims  that  as  the  flax 
glucoside  was  isolated  and  described  by  him  sixteen  years  ago  the 
name  linamarin  should  be  adhered  to.  Attention  is  also  directed  to 
Kohn-Abrest’s  statement  (Abstr.,  1906,  ii,  625)  that  the  beans  of 
Phaseolus  lunatus  contain  more  than  one  cyanogenetic  glucoside  (see, 
however,  Dunstan  and  Henry,  Ann.  Chim.  Phys.,  1907,  [viii],  10,  118). 

T.  A.  H. 
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Natural  Colouring  Matters.  Leon  Marchlewski  ( Biochem . 
Zeitsch.,  1907,  3,  287 — 306). — 1.  Bixin  [with  Ladislaus  Matejko] 
(compare  Abstr.,  1906,  i,  760).  2.  Constituents  of  the  Boot  of  Datisca 

Cannabina  [with  A.  Korczynski]  (compare  Schunck  and  Marchlewski, 
Abstr.,  1904,  i,  142,  340). — Datiscetin  has  the  composition  ClvH10Otf, 
and  after  repeated  crystallisation  from  glacial  acetic  acid  has  m.  p. 
268 — 269°.  It  contains  no  methoxy -groups,  does  not  reduce  Fehling’s 
solution,  but  readily  reduces  an  ammoniacal  solution  of  silver  nitrate. 
A  tetra-cicetyl  derivative,  C15HG06Ac4,  is  readily  obtained  by  Lieber- 
mann’s  method.  It  crystallises  from  ether  in  colourless  needles,  m.  p. 
138°.  The  tetrabenzoyl  derivative,  obtained  by  the  action  of  benzoyl 
chloride  in  the  presence  of  pyridine,  crystallises  from  dilute  acetone  in 
colourless  needles,  m.  p.  190 — 191°.  The  tetrabenzenesulphonyl  deriv¬ 
ative,  C15Ha06(S02Ph)4,  crystallises  from  glacial  acetic  acid  in  needles, 
m.  p.  188°.  When  the  glucoside  datiscin  is  hydrolysed  with  dilute 
sulphuric  acid,  datiscetin  and  dextrose  (not  rhamnose)  are  formed. 
The  formula  C21H20On,H2O  is  suggested  for  the  glucoside. 

3.  Chlorophyll  [with  P.  Kozniewski]  (compare  Willstatter,  this 
vol.,  i,  69,  71). — Chlorophyll  which  has  been  completely  freed  from 
a/Zochlorophyll  and  lipochrome  yields  phyllocyanin  and  phylloxanthin 
when  its  ethereal  solution  is  shaken  with  concentrated  hydrochloric 
acid,  and  hence  both  compounds  are  probably  derived  from  the  same 
substance.  Phylloxanthin  is  not  transformed  into  phyllocyanin  when 
kept  in  contact  with  hydrochloric  acid  at  the  ordinary  temperature. 

,T.  J.  S. 


Kamala'and  Eottlerin.  Hans  Telle  {Arch.  Pharm.,  1907,  245, 
69 — 70). — A  claim  of  priority  against  Thoms  (ibid.,  244,  644)  (compare 
Abstr.,  1906,  i,  973).  C.  F.  B. 


Preparation  of  Berberine  Derivatives.  Emanuel  Merck 
(D.R.-P.  17921 2).- — The  salts  of  berberine,  when  treated  with  the 
Grignard  reagent,  interact  to  form  alkyldihydroberberines  in  accord¬ 
ance  with  the  following  diagram  ; 


OMe  CH 

OMe^y^C 


/  \cH 

/Vo/  2 


// 


O' 

-t-RMgCl 


-> 


OMe  CH 


X'o>H* 


|!  JT  Inxr 

\^\/  2 


CH  (j!  CH2 


OMej/X/Xc/ // 
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N.  JCH, 


O' 

+  MgCl2. 


CH 

i 

It 


CH, 


Benzyldihydroberberine,  m.  p.  161 — 162°,  obtained  from  berberine 
chloride  or  cyanide  by  the  action  of  magnesium  benzyl  chloride, 
crystallises  in  small,  rhombic  plates;  hydrochloride,  m.  p.  165 — 166°, 
Phenyldihydroberberine,  m.  p.  194 — 195°,  forms  brownish-yellow  plates 
with  pointed  ends.  Methyldiliydroberberine,  yellow  crystals,  m.  p.  131°, 
was  prepared  from  berberine  chloride  and  magnesium  methiodide ; 
hydriodide,  pale  yellow  leaflets,  m.  p.  249°.  The  following  bases  were 
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similarly  obtained:  ethyl  dihydroberberine,  leaflets,  m.  p.  164 — 165°; 
hydriodide  decomposes  at  223°;  propyldihydroberberine,  leaflets,  m.  p. 
132°,  hydriodide  decomposing  at  207°.  G.  T.  M. 

Carnosine  and  Ignotine.  Wladimir  von  Gulewitsch  ( ZeiUch . 
physiol.  Chem.,  1907,  51,  258 — 260.  Compare  Abstr.,  1900,  i,  516  ; 
this  vol.,  i,  264) — Polemical,  a  reply  to  Kutscher  (this  vol.  i,  337). 

W.  D.  H. 

Solubility  and  Melting  Point  of  Morphine.  Edward  J.  Guild 
( Pharm .  J.,  1907,  [iv],  24,  357). — Many  of  the  values  recorded  for  the 
solubility  of  morphine  are  much  too  high,  probably  on  ai  count  of  the 
presence  of  traces  of  codeine  in  the  samples  tested.  Determinations  of 
the  solubility  of  a  specimen  of  morphine,  which  had  been  crystallised 
from  alcohol  and  subsequently  washed  with  alcohol  and  ether,  showed 
that  the  hydrated  alkaloid,  Cl7H1903N,H20,  is  soluble  in  water  to  the 
extent  of  about  1  in  5200.  The  electrical  conductivity  of  the  solution 
is  considerably  greater  than  that  of  pure  water.  The  m.  p.  of  morphine 
is  of  no  value  as  a  test  of  purity.  The  anhydrous  alkaloid  gradually 
darkens  above  225°  and  melts  to  a  dark  brown  tar  at  245 — 250°  ;  this 
decomposition  is  not  attended  by  any  loss  in  weight.  E.  G. 

Brucine  Oxide.  Ame  Pictet  and  G.  Jenny  ( Ber .,  1907,  40, 
1172 — 1175). — Brucine  oxide,  C28H2606N?,4£H20,  m.  p.  124—125° 
(anhydrous,  199°  decomp.),  obtained  in  a  similar  manner  to  strychnine 
oxide  (Abstr.,  1905,  i,  816),  forms  large,  colourless,  rhombic  prisms 
[a  :  b  :  c  =  0*54673  :  1  :  044734].  The  aqueous  solution  has  a  neutral 
reaction,  an  intensely  bitter  taste,  and  [a]D-l’630.  The  colour 
reactions  of  the  oxide  are  like  those  of  brucine  itself.  In  the  crude 
state  the  oxide  develops  a  blue  coloration  in  starch  potassium  iodide 
solution,  but  loses  this  property  after  repeated  crystallisation  from 
water  ;  the  same  is  true  of  strychnine  oxide.  The  physiological  action 
of  brucine  oxide  is  less  pronounced  than  that  of  the  alkaloid. 

The  oxide,  which  is  reconverted  into  brucine  by  sulphurous  acid, 
behaves  as  a  monoacid  base  ;  the  salts  are  lsevorotatory  in  aqueous 
solution  and  are  changed  by  sulphurous  acid  into  the  salts  of  brucine. 
Th q  hydrochloride,  C23H2605N2,HC1,H20,  m.  p.  >300°,  [a]y  —  13-95°; 
platinichloride,  (C23H2605N2)2,H2PtCl6 ;  nitrate,  C23H26Or>N2’^^^3’-^2^> 
[ajo  -  1 1  •  36c  ;  hydrogen  sulphate ,  and  the  picrate  are  mentioned. 

C.  S. 

Researches  on  the  Hydroxypyrroles.  Angelo  Angeli  and 
Guerriero  Marchetti  ( Atti  E.  Accad.  Lincei,  1907,  [v],  16,  i, 
271 — 275.  Compare  Abstr.,  1904,  i,  526 ;  this  vol.,  i,  153). — In  con¬ 
tinuation  of  the  study  of  the  action  of  nitrous  acid  on  indoles  and 
pyrroles  ( loc .  cit.),  the  authors  are  investigating  the  behaviour  towards 
this  acid  of  derivatives  in  which  the  iminic  hydrogen  is  replaced  by 
hydroxyl.  The  present  paper  contains  an  account  of  the  results  ob¬ 
tained  with  l-hydroxy-2  : 5-dimethyIpyrrole. 

3- Nitroso-\ -hydroxy -2  :  5-dimethylpyrrole,  obtained  by  the  action  of 
sodium  ethoxide  and  amyl  nitrite  on  l-hydroxy-2  :  5-dimethylpyrrole, 
exhibits  behaviour  best  explained  by  the  tautomeric  structure 
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no<CMb:9h 

^CMe-C:NOH 


;  it  crystallises  from  ether  in  long,  orange-coloured 


needles  which  begin  to  decompose  without  melting  at  about  80°  and 
dissolves  readily  in  alcohol  or  water  and  sparingly  in  benzene.  This 
compound  is  characterised  by  the  ease  with  which  it  undergoes  hydro¬ 
lysis  accompanied  by  opening  of  the  ring ;  different  hydrolytic  re¬ 
agents  yield  various  products,  which  are,  however,  all  simply  related 
to  the  original  substance.  In  every  case  the  final  product  of  hydrolysis 
is  the  dioxime  of  a  trione,  CH3,CO*CH2*C(N,OH),GMe(N*OH),  which 
could  not  be  isolated. 


In  presence  of  hydroxylamine,  however,  the  corresponding  trioxime, 
OH’NICMe’C^N’OH^CH^CMelN'OH  (compare  Angeli,  Angelico,  and 
Calvello,  Abstr.,  1904,  i,  188,  447),  is  obtained.  This  trioxime  readily 

CMeIN 

loses  water,  yielding  the  anhydride ,  OH*lKCMe*CH2-C<^ ]l  , 


which  crystallises  from  water  in  colourless  needles,  m.  p.  83°,  and  gives 
a  benzoyl  derivative,  CflH802N3Bz,  crystallising  from  a  mixture  of 
benzene  and  light  petroleum  in  needles,  m.  p.  106°. 

3-Nitroso-l -hydroxy-2  : 5-dimethylpyrrole  yields  a  benzoyl  derivative, 
C20H18O5N2,  which  crystallises  from  alcohol  in  shining,  colourless  plates, 
m.  p.  169°.  When  boiled  with  25%  sulphuric  acid,  the  sodium  deriv¬ 
ative  of  the  nitrous  compound  is  converted  into  the  compound 
CgHgO^jj,  m.  p.  117°  (compare  Angelico  and  Calvello,  Abstr.,  1904, 
i,  447).  T.  H.  P. 


2-Ethylconidine  and  some  Piperidine  Bases.  Karl  Loffler 
and  Phillip  Plocker  (. Ber .,  1907,  40, 1310—1324). — It  has  previously 
been  shown  that  2-y8-iodopropylpiperidine,  when  warmed  with  sodium 
hydroxide,  forms  a  saturated,  dicyclic,  tertiary  base,  thus  : 

- CH2  CH2-CH2-CH'CH2 

CH2-CH2*NH  ICHMe  CH2-CH2-N — CHMe 

The  latter  base  resembles  Hofmann’s  “  t-coniceine,  ’  prepared  from 
the  iodoconiine,  obtained  by  heating  conhydrine  with  fuming  hydriodic 
acid,  Hofmann's  base  being,  however,  optically  active.  It  is  accord¬ 
ingly  suggested  that  conhydrine  and  2-/?-iodopropylpiperidine  are 
identical  in  structure. 

It  is  shown  that  dicyclic  compounds,  containing  both  a  4-  and  a 
6-ring,  may  also  be  obtained  from  2 -/3-hydroxy butylpiperidine  and 
2-w-hydroxyisopropylpiperidine  respectively. 

Wuh  regard  to  the  nomenclature  of  this  new  type  of  compound, 
the  base,  obtained  from  2-/3-hydroxypropylpyridine,  is 
ny.  termed  2-methylconidine  (see  annexed  scheme). 

2-/3-Hydroxybutylpyridine,  obtained  by  heating 
a-picoline,  water,  and  propaldehyde  for  eighteen  to 
twenty  hours  at  160 — 170°,  has  b.  p.  124 — 12 6°/ 14  mm. 
(Matzdorff  gives  b.  p.  125 — 127°/18  mm.).  When 
heated  with  fuming  hydriodic  acid  it  forms  2-/3-iodobutylpyridine, 

CHEtI-CH2-C<^l^^GH  J 
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ch2-ch2> 


it  forms  a  yellow  oil  which  in  alcoholic  solution  und  '•goes  intra¬ 
molecular  rearrangement  to  form  the  pyridonium  iodide , 

ch:ch-c-ch2 

CHICH-NI-CHEt’ 

m.  p.  153—154°. 

2 -fi-Hydroxybutylpiperidine,  OH*CHEt*CH2*CH<^^^2_Qjj2^>C)H2, 

obtained  by  the  reduction  of  2-/3-hydroxybutylpyridine  by  sodium  and 
ethyl  alcohol,  boils  at  125 — 130°/15  mm.,  and  has  m.  p.  46 — 55°. 
Since  two  racemic  forms  are  possible,  owing  to  the  reduction,  the  product 
probably  contains  a  little  of  the  stereoisomeride.  It  was  converted 
into  its  iodide  by  heating  with  fuming  hydriodic  acid  and  red  phos¬ 
phorus  for  eight  hours  at  140°;  the  crude  iodide,  obtained  as  an  oil, 
was  then  heated  with  concentrated  aqueous  potassium  hydroxide 

CEL  #CH  •CH*CH 

(1  : 1),  when  2 -ethylconidine,  i  2  2  i _ I  2  ,  was  obtained;  the 


(1  : 1),  when  2 -ethylconidine,  I  2  2  •  I  2  ,  was  obtained;  the 

Crl0*OIl2*JN  L/xi-liit 

latter  was  purified  by  crystallisation  of  its  picrate  (m.  p.  1 98°) ;  it  has 
b.  p.  176 — 183°  and  D45  0‘8991  ;  it  is  possibly  mixed  with  a  diastereo- 
isomeride.  The  aurichloride  has  m.  p.  132 — 135°;  the  platinichloride 
has  m.  p.  205 — 210  (decomp.) ;  the  mercurichloride  separates  in 
prisms,  m.  p.  220 — 221°;  the  ethiodide  has  m.  p.  222°  (decomp.). 

2-/3-Hydroxybutylpyridine,  obtained  by  the  condensation  of  rt-prop- 
aldehyde  with  a-picoline,  was  heated  with  concentrated  sulphuric  acid 
and  glacial  acetic  acid  for  six  hours  at  160 — 165°;  a  product  was 
obtained,  b.  p.  190 — 210°,  containing  butenylpyridine,  which  was 
identified  by  means  of  its  platinichloride,  m.  p.  140 — 150°  (decomp.) 
(Matzdorff  gives  140°; ;  the  aurichloride  has  m.  p.  154 — 156°  (decomp.)  ; 
the  picrate  has  m.  p.  154°,  and  the  mercurichloride,  m.  p.  93 — 94°.  The 
yield  of  butenylpyridine  was  small. 

2-)3-Hydroxybutylpyridine  was  converted  into  2-butylpyridine, 
according  to  Willstatter’s  method,  the  hydroxy-group  being  first 
replaced  by  iodine  and  the  resulting  iodide  then  reduced  by  zinc  dust 
in  acid  solution,  a -Butylpyridine  picrate  has  m.  p.  94°  and  serves  for 
the  purification  of  the  free  base,  C9H13N,  which  is  a  transparent  oil 
with  b.  p.  189 — 192°  and  D46  0'9135  ;  the  aurichloride  has  m.  p.  85°; 
the  platinichloride,  m.  p.  144 — 145°,  and  the  mercurichloride,  m.  p.  102°. 

When  2-)3-hydroxybutylpyridine  was  heated  in  a  bomb-tube  with 
fuming  hydrobromic  acid  and  red  phosphorus  for  eight  hours  at 
1 30 — 140°,  2-/3-bromobutyl pyridine  was  obtained;  it  undergoes  molecular 
rearrangement  into  the  pyridonium  bromide,  m.  p.  135 — 140°, 
a  syrup,  which  was  identified  by  its  conversion  into  the  pyridonium 
chloride  {supra)  by  agitating  it  with  freshly-precipitated  silver 
chloride. 


When  the  product  of  the  bromination  of  2-/3-hydroxybutylpyridine 
was  reduced  by  zinc  dust  and  hydrochloric  acid,  2-butylpyridine  was 
not  obtained,  but  a  base  with  b.  p.  197°,  and  unsaturated,  since  it 
reduces  permanganate;  it  forms  a  platinichloride,  (C9K11N,HCl)2PtCl4, 
with  m.  p.  162 — 163°  (decomp.);  a  picrate  with  in.  p.  153°;  an  auri¬ 
chloride  with  m.  p.  130°,  and  a  mercurichlo'i'ide  with  m.  p.  120 — 130°. 
The  substance  is  not  identical  with  butenylpyridine. 
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2- Butylpiperidine,  C19H1£>N,  obtained  by  the  reduction  of  2-butyl- 
pyridine  with  sodium  and  ethyl  alcohol,  is  a  transparent,  mobile  liquid 
with  b.  p.  186 — 189°  and  D}5  0‘8529.  It  has  an  odour  resembling  that 
of  coniine.  Its  hydrochloride  has  m.  p.  181 — 182°  and  its  platinichloride, 
in.  p.  137—140°. 

Attempts  were  made  to  resolve  2-butylpiperidine  into  its  optically 
active  components.  When  the  cW-base  was  neutralised  by  o£-tartaric 
acid,  the  crop  obtained  yielded  a  base  with  aD  +  6-537°  (£=1)  and 
D08512.  On  further  treatment  of  this  product,  a  base  having  aD  + 
13‘41°  ( l =  1)  was  obtained,  but  the  purification  of  the  <i-base  was  not 
further  effected.  A  platinichloride  was  obtained,  having  m.  p. 
131 — 132°.  A  lsevorotatory  base,  having  aD  -  15*96°  (£  =  1)  and  L>  0*8533, 
was  obtained  by  decomposing  the  mother  liquor  from  the  previous 
crystallisation  of  the  ti-base  d-tartrate  and  neutralising  the  lsevorotatory 
product  with  ^-tartaric  acid.  A.  McK. 

3- Methylconidine  and  some  Pyridine  Bases.  Karl  Loffler 
and  Alfred  Grosse  (Ber.,  1907,40, 1325 — 1336.  Compare  preceding 
abstract). — 2-w-Hydroxyisopropylpiperidine  may  be  converted  into 
3-methylconidine,  thus  : 

CH2-CH2-CH — CHMe  CH2-CH2-CH-CHMe 

CH2-CH2*NH  BiCH2  ch2-ch2*n— CH2  ' 

Attempts  to  obtain  2-ethylpyridine  by  heating  2-/3- hydroxy  ethyl- 
pyridine  with  concentrated  hydrochloric  acid  and  glacial  acetic  acid  in 
order  to  form  a-vinyl pyridine,  which  could  then  be  reduced,  were 
unsuccessful.  2-Ethylpyridine  was  obtained  by  heating  2-/3-hydroxy- 
ethylpyridine  with  fuming  hydrobromic  acid  and  phosphorus  in  a 
bomb-tube  at  135°  for  ten  to  twelve  hours  and  then  reducing  by  zinc 
dust  and  acid,  according  to  Willstatter’s  method. 

When  formaldehyde  acts  on  2-ethylpyridine,  three  reactions  take 
place  :  (1)  2-w-hydroxyisopropylpyridine  is  formed,  thus  : 

C5H4N‘CH2Me  +  CH20  =  CgH^N'CHMe'CHyOH  ; 

(2)  2-di-u)-hydroxy-<er£.-butylpyridine  is  formed,  thus  : 

C5H4N-CH2Me  +  2CH20  =  C5H4K-CMe(CH2-OH)2 ; 

(3)  2-a-methylvinylpyridine  is  formed  by  the  elimination  of  water 
from  2-cu-hydroxy«sopropylpyridine,  thus:  CgH^N’CHMe'CH./OH  = 
H20  +  C5H4N-CMe:CH2. 

2-Di-u>-hydroxy-tert.-butylpyridine  has  b.  p.  168 — 171°/13  mm.  ;  its 
jncrate  has  m.  p.  116 — 117°;  its  aurichloride,  m.  p.  125 — 126°,  and  its 
platinichloride ,  m.  p.  153 — 155°. 

2-a-Methylvinylpyridine  has  b.  p.  170 — 173°,  has  an  odour  reminiscent 
of  2-vinylpyridine,  is  unsaturated,  has  D15  0*9706  ;  its  aurichlm'ide  has 
m.  p.  135°;  its  platinichloride,  m.  p,  163 — 164°,  and  its  picrate, 
m.  p.  148 — -149°.  When  reduced  by  alcohol  and  sodium,  it  is  con¬ 
verted  into  Ladenburg’s  fsopropylpiperidine. 

2-w-Iodo\‘aopropylpyridine ,  C II2I*  CHMe*  obtained 

by  heating  2-w-hydroxyisopropylpyridine  in  a  bomb-tube  for  ten  hours 
at  130 — 135°  with  fuming  hydriodic  acid  and  red  phosphorus,  is  an  oil 
which  was  characterised  by  its  platinichloride,  m.  p.  142 — 145°  (decomp.), 
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and  its  picrate,  m.  p.  87 — 89°.  Its  transformation  into  the  correspond¬ 
ing  pyridonium  iodide  takes  place  with  greater  difficulty  than  is  the 
case  with  the  iodides  of  2-/3-hydroxyethylpyridine,  2  -  /3-hydroxy  propyl- 
pyridine,  and  2-/?-hydroxybutylpyridine  respectively,  heating  for 
seven  to  eight  hours  at  140 — 150°  being  necessary. 

In  the  hope  of  obtaining  2-<erf.-butylpyridine,  2-di-a)-hydroxy-ierf.- 
butylpyridine  was  heated  with  hydriodic  acid,  when,  however,  only 
one  hydroxyl  group  was  replaced  by  iodine ;  the  platinichloride, 
C5H4N-CMe(CH2I)-CH2-OH,H2PtCl6,  has  m.  p.  153— 155°  (decomp.) ; 
the  corresponding  aurichloride  has  m.  p.  89 — 90°. 

2- o-Hydroxyisopropylpiperidine,  obtained  by  the  reduction  of 
2-o-hydroxyisopropyl  pyridine,  forms  an  aurichloride, 

C8Hl7ON,HCl,AuCl3, 

which  has  m.  p.  105 — 106°.  2-w-Hydroxyisopropylpiperidine  was 

heated  in  a  bomb-tube  for  ten  hours  at  130 — 135°  with  concentrated 
hydrobromic  acid  and  red  phosphorus.  The  resulting  bromide,  when 
acted  on  by  potassium  hydroxide,  formed  3 -methylconidine, 
CH2-OH2-CH-CHMe 
CH2-CH2-N — CH2  ’ 

which  has  b.  p.  158°  and  DJ5  0  8946  ;  it  is  a  colourless  liquid  with  a 
disagreeable  odour  and  is  very  poisonous ;  its  picrate  has  m.  p.  194 — 195° 
and  serves  for  the  purification  of  the  base  itself ;  its  platinichloride 
has  m.  p.  197 — 199°;  its  aurichloride  has  m.  p.  150 — 151°,  and  its 
mercurichloride  has  m.  p.  205 — 206°;  its  ethiodide  has  m.  p.  169°  and 
forms  &  platinichloride,  m.  p.  185 — 187°. 

3- Methylconidine  has  two  asymmetric  carbon  atoms  and  may 
accordingly  exist  in  two  racemic  forms.  The  constancy  of  the  boiling 
point  of  the  product  obtained  and  the  sharp  melting  points  of  its  salts 
indicate  that  one  of  these  forms,  if  present  at  all,  can  only  be  present 
in  traces.  The  more  sparingly  soluble  salt,  obtained  by  resolving  the 
cW-base  with  rf-tartaric  acid,  gave  a  base  having  [a] if  -17-13°;  the 
base  obtained  from  the  mother  liquor  was  converted  into  a  salt  by 
means  of  ^-tartaric  acid,  when  a  base  having  [a]n  +  1 6  -0°  was  obtained. 

A.  McK. 

An  Attempt  to  Synthesise  Conidine.  Karl  Loffler  and  Alfred 
Grosse  ( Ber .,  1907,  40, 1336 — 1342.  Compare  preceding  abstracts). — 
The  authors  describe  an  unsuccessful  attempt  to  synthesise  conidine. 

When  Ladenburg’s  l-ethyl-2-/?-hydroxyethylpiperidine  was  treated 
with  hydriodic  acid,  it  was  expected  that  the  resulting  iodo-compound 
might  be  made  to  undergo  transformation  into  conidine  ethiodide, 

CH2-CH2*CH - CH„  CHvCH2-CH — ch2 

CH2-CH2*NEt  CH2I  ^  CH2-CH2-N(EtI)-CH2 

l-Ethyl-2-fi-hydroxyethylpiperidine  was  converted  into  its  bromo- 
derivative  by  heating  for  ten  hours  at  130°  in  a  bomb-tube  with 
fuming  hydrobromic  acid  and  phosphorus ;  it  separates  from  acetone 
in  crystalline  nodules,  m.  p.  172°. 

\-Ethyl-%hydroxyethylpiperidine  platinichloride  has  m.  p.  165 — 166°. 

The  l-ethyl-2-fi-bromoethylpiperidine  separates  from  alcohol  in  felted 
needles,  m.  p.  165 — 166°.  Conidine  ethiodide  was  precipitated  as  a 
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white  powder  by  the  action  of  alkali  on  the  preceding  compound,  but 
owing  to  its  hygroscopic  nature  was  not  analysed.  When  agitated 
with  freshly-precipitated  silver  chloride,  it  was  converted  into  conidine 
ethochloride,  from  which  the  platinichlwide ,  (C9H18NCl)2PtCl4,  was 
obtained,  in.  p.  178°  (decomp.). 

When  the  ethochloride  is  heated  at  170°,  ethyl  chloride  is  not 
eliminated,  but  the  four-membered  ring  is  broken  with  the  formation  of 
1- ethyl-2- fi-chloroethylpiperidine,  thus  : 


,2  2  ,  |  2 
CHyCHvN— CH2 

/\ 

C2H5  Cl 


CHvCEvCH-CH0 


CH2-CH2-N 


CH2C1. 


c2h5 


The  latter  compound  has  D15  0-9964,  forms  a  plcitinichloride  with 
m.  p.  168 — 170°,  and  an  aurichloride  with  m.  p.  109 — 110°. 

When  l-ethyl-2-/3-chloroethylpiperidine  is  allowed  to  remain  at  the 
ordinary  temperature  for  a  long  time,  an  oil  separates,  the  four-membered 
ring  is  again  closed,  the  chlorine  atom  attaching  itself  to  nitrogen  ;  the 
plcitinichloride,  (C9HlsNCl)2,PtCl4,  obtained  from  this  product  has,  how¬ 
ever,  the  m.  p.  192 — 193°  and  not  178°  as  might  have  been  expected. 
The  latter  curious  observation  may/  be  due  to  dimorphism  or  may  be 
interpreted  in  the  light  of  Ladenburg’s  theory  of  tervalent  asymmetric 
nitrogen.  A.  McK. 


Resolution  of  Phenyl- a -picolylalkine  [2-/3-Hydroxy-/?-phenyl- 
ethylpyridine]  into  its  Optically-active  Components.  Karl 
Loffler  and  Herbert  Grunert  ( Ber .,  1907,  40,  1342 — 1347). — 
2-/3-Hydroxy-/J-phenylethylpyridine  was  first  obtained  by  Roth  (Abstr., 
1907,  i,  165)  by  heating  benzaldehyde,  a-picoline,  and  water  in  a  sealed 
tube  at  135°.  The  modification  of  this  method,  as  described  by  Bach 
(ibid.,  610),  who  conducted  the  heating  at  160°,  was  found  unsuitable 
by  the  authors,  who  obtained  stilbazole  as  the  main  product  at  this 
temperature.  Several  of  the  data  given  by  Roth  and  Bach  are 
inaccurate. 

2-/3-Hydroxy-/3-phen)lethylpyridine,  obtained  by  Roth’s  method, 
separates  from  water  in  glistening  leaflets,  m.  p.  107 — 108°  (Roth 
gives96 — 97°).  The  platinichloride  has  m.  p.  174 — 175°  (Roth  gives 
170 — 172°);  the  aurichloride  has  m.  p.  141 — 142°  (Roth  gives 
131 — 132°);  the  hydrobromide  separates  from  water  in  silky  needles, 
m.  p.  80 — 81°;  the  picrate  has  m.  p.  123 — 124°. 

An  attempt  to  resolve  2  /3-hydroxy-/3-phenylethylpyridine  into  its 
optically  active  components  by  means  of  d- tartaric  acid  failed,  the 
hydrogen  c?-tartrate  obtained  apparently  being  partially  racemic.  The 
base  was  resolved  by  means  of  Reyehler’s  d-camphorsulphonic  acid. 
1-2- /3- Hydroxy- fi-phenylethylpyridine,  obtained  from  the  more  sparingly 
soluble  camphorsulphonate,  has  [a]|f  -  36'44°  in  chloroform  solution 
and  m.  p.  128 — 129°.  Its  platinichloride  has  m.  p.  163°  and  its 
aurichloride,  m.  p.  138°. 

The  preparation  of  the  pure  c£-base  was  not  successful. 

This  is  the  first  case  of  the  resolution  of  an  alkine  in'o  its  optical 
antipodes.  A,  McK. 
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Colour  Phenomena  in  Alkaline  Isatin  Solutions.  Gustav 
Heller  [and,  in  part,  Otto  Notzel]  (j Ber.,  1907,  40,  1291 — 1300. 
Compare  Heller  and  Mayer,  Abstr.,  1906,  i,  585  ;  Peters,  this  vol.,  i, 
239,  and  following  abstract). — The  constitutions  of  the  metallic  deriv¬ 
atives  of  isatin  and  the  causes  underlying  the  changes  of  colour 
observed  in  alkaline  solutions  of  isatin  are  discussed.  Sodioisatin, 
formed  by  the  action  of  sodium  ethoxide  on  isatin,  is  considered  to  be 

QQ_ 

an  ^derivative,  C6H4<^^a^>CO,  as  it  yields  Y-benzoylisatin  with 

benzoyl  chloride  at  the  laboratory  temperature,  and  Y-methyl-  and 
Y-ethyl-isatins  with  methyl  and  ethyl  iodides  respectively  at  100°. 
When  dissolved  in  water,  this  sodium  derivative  undergoes  the  same 
changes  of  colour  as  are  observed  on  dissolving  isatin  in  an  aqueous 
alkali,  the  solution  which  is  at  first  violet-red  gradually  becoming 
yellow.  This  change,  which  is  accelerated  by  heat  and  by  addition  of 
an  excess  of  the  alkali,  results  in  the  formation  of  sodium  isatoate ;  it 

CO 

is  probable  that  the  O-sodium  derivative,  C6H4<C^_^>C*ONa,  is 

formed  as  an  intermediate  product  of  the  change.  Conversely,  sodium 
isatoate  is  converted  into  isatin  by  the  action  of  hydrochloric  acid. 

When  treated  with  aqueous  silver  nitrate,  Y-sodium  isatin  yields 
the  0-silver  derivative,  which  with  methyl  iodide  forms  O-methylisatin 
(von  Baeyer  and  Oeconomides,  Abstr.,  1883,  201).  This  reacts  readily 
at  the  ordinary  temperature  with  aniline,  forming  a-isatinanilide  (Sand- 
meyer,  Abstr.,  1903,  i,  486),  which  with  an  excess  of  aniline  forms  the 
dianil  readily  at  the  moment  of  its  formation,  but  after  isolation  only 
when  heated  with  aniline.  With  phenylhydrazine,  O-methylisatin 

forms  isatinphenylhydrazone,  C6H4<\^^^>CIH,NHPh,  which  is 

formed  also  by  the  action  of  the  hydrazine  on  a-isatinanilide  and  is 
identical  with  benzeneazoindoxyl  (von  Baeyer,  Abstr.,  1884,  74). 

When  heated  with  iodine  and  ether  at  100°,  Y-sodium  isatin  yields 
an  unstable,  blue  compound,  which  is  decomposed  by  hot  water,  form¬ 
ing  isatin  and  iodine. 

Isatindianil,  C6H4<C^^^^>CINPh,  crystallises  from  benzene  in 

dark  red  prisms,  m.  p.  210°,  is  stable  towards  alkalis,  but  is  hydrolysed 
by  hydrochloric  acid,  forming  isatin,  and  is  decolorised  by  reducing 
agents,  becoming  again  red  on  exposure  to  air. 

The  action  of  methyl  iodide  on  silver  isatoate  leads  to  the  formation 
of  isatin  and  Y-methylisatin.  G.  Y. 

Conductivity  of  Y-Sodioisatin  and  Sodium  Isatoate  in 
Aqueous  Solution.  Ernst  Deussen, Gustav  Heller, and  OttoNotzel 
{Ber.,  1907,  40,  1300  — 1303.  Compare  preceding  abstract). — The 
change  of  Y-sodioisatin  in  aqueous  solution  into  sodium  isatoate, 
and  the  conversion  of  sodium  isatoate  into  isatin  and  sodium  chloride 
by  the  action  of  hydrochloric  acid  are  accompanied  by  corresponding 
changes  in  the  conductivities  of  the  solutions.  The  conductivity 
measurements  were  carried  out  at  25°. 

Three  minutes  after  formation,  a  0-5%  solution  of  Y-sodium  isatin 
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has  the  specific  conductivity  X.102  =  0244,  and  after  230  minutes, 
X.102  =  0*209  ;  this  final  specific  conductivity  is  identical  with  that  of 
a  solution  of  sodium  isatoate  of  corresponding  strength.  The  curve 
representing  the  change  does  not  permit  of  any  conclusion  as  to  the 
intermediate  formation  of  O-sodium  isatin.  Sodium  isatoate  has  the 
molecular  conductivity  p,=  64T,  68*4,  71*1,  and  77*5,  with  v  —  10,  20, 
40,  and  80  respectively.  These  values  are  compared  with  those 
obtained  for  sodium  o-aminobenzoate  :  p,=  66‘5,  68*0,  and  7T4,  with 
v  =  32,  64,  and  128  respectively. 

On  addition  of  5  c.c.  A/10  hydrochloric  acid  to  a  solution  of  0*0935 
gram  of  sodium  isatoate  in  20  c.c.  of  water,  the  yellow  solution 
gradually  becomes  red  and  after  some  time  isatin  commences'  to  separ¬ 
ate.  After  two  minutes  the  solution  has  the  conductivity  X.102  = 
0*630,  and,  after  twenty-eight  and  a  quarter  hours,  X'.102  =  0*287.  From 
this  the  specific  conductivity  of  isatoic  acid  is  calculated  as  X.  102  -  0*41 
with  v  =  50,  and  its  degree  of  dissociation  as  a  —  =0*54. 

G.  Y. 


Preparation  and  Properties  of  3-Methylcinchonic  and 
2-Hydroxy -3  methyleinchonic  Acids.  G.  Ornstein  ( Ber .,  1907, 
40,  1088 — 1095). — As  both  of  these  acids  contain  a  methyl  group  and 
a  benzene  nucleus  contiguous  to  the  carboxyl  group,  it  was  expected 
that  they  would  conform  to  V.  Meyer’s  esterification  rule,  and  the 
author’s  experiments  confirm  this. 

3-Methylcinchonic  acid  was  obtained  by  heating  isatin,  propaldoxime, 
and  potassium  hydroxide  for  twelve  to  sixteen  hours  on  the  water-bath 
(von  Miller,  Abstr.,  1890,  i,  325).  Its  hydrochloride  crystallises  in 
needles,  m.  p.  240 — 241°;  the  picrate  in  yellow  needles,  m.  p. 
222 — 223°  ;  the  platinichloride  is  a  yellow  powder,  and  the  sodium  and 
silver  salts  are  white  powders.  On  heating  the  silver  salt  it  decom¬ 
poses,  giving  3-methylquinoline  (Abstr.,  1885,  1079).  The  esters  are 
obtained  by  heating  the  silver  salt  and  alkyl  iodide  in  a  sealed  tube  at 
100 — 150°  for  five  hours.  The  ethyl  ester  does  not  crystallise;  its 
picrate ,  m.  p.  175 — 176°,  and  its,  platinichloride  m.  p.  224 — 225°;  the 
methyl  ester  is  a  white  powder  which  does  not  react  with  ammonia. 
The  chloride,  CuH8ONC1,  prepared  by  heating  the  acid  with  thionyl 
chloride  in  a  closed  tube  at  100°  for  five  hours,  crystallises  in  white 
needles,  and  the  amide,  CuHj0ON2,  obtained  from  its  benzene  solution 
and  ammonia,  forms  white  needles,  m.  p.  228 — 229°,  stable  towards 
15%  potassium  hydroxide,  but  hydrolysed  by  nitrous  acid.  The  anilide, 
C)7H1401Sr2,  forms  white  flakes,  m.  p.  238 — 239°. 

2-Hydroxy-3-methylcinchonic  acid  (Meyer,  Abstr.,  1906,  i,  108) 
was  obtained  by  fusing  methylcinchonic  acid  and  potassium  hydroxide  ; 
i  he  sodium  and  silver  salts  are  white.  %Chloro-3-methylcinchonic 


chloride, 


c6h4< 


C(COCl):CMe 
N=CC1  ’ 


m. 


p.  52°,  crystallises  in  yellow, 


prismatic  needles  and  yields  2-chloro-3-methylcinchonic  acid,  CnH302NCl, 
when  heated  with  water.  It  forms  small,  white  needles,  m.  p. 
191—192°.  When  heated  in  a  sealed  tube  at  120°  with  water, 
chlorine  is  removed  and  2-hydroxy-3-methylcinchonie  acid  is  re¬ 
generated.  2-Chloro-3-methylcinchonamide,  CnH9ON2Cl,  crystallises  in 
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white  needles,  m.  p.  270 — 271°  ;  the  anilide ,  Cl7HlsON2Cl,  forms  white 
flakes,  m.  p.  267 — 268°.  Methyl  2-chIoro- 3-methylcinchonat.e, 

G12H10O2NCl, 

prepared  from  the  chloride,  crystallises  in  white  needles,  m.  p.  78 — 79°. 
Methyl  2-methoxy-3-melhylcinchonate,  C13H13OsN,  obtained  by  heating 
the  chloride  in  a  sealed  tube  at  100°  for  two  hours,  forms  white 
needles,  m.  p.  184 — 185°.  All  experiments  to  hydrolyse  these  esters, 
or  to  prepare  the  free  acid,  were  without  result.  Heating  the 

2- methoxy-ester  at  180°  with  water  resulted  in  replacement  of  the 
metboxyl  group  by  hydroxyl,  and  the  amide  and  anilide  of  2-hydroxy- 

3- methylcinchonic  acid  could  also  be  obtained  by  heating  the  corre¬ 
sponding  derivatives  of  chloromethylcinchonic  acid  with  water  at  180°  ; 
the  amide,  CnHl0O2N?,  m.  p.  353 — 354° ;  the  anilide ,  C^H^C^Ng,  has 
m.  p.  314 — 315°.  2-  Anilino-?> -methyl  cinchonic  anilide,  C23H19ON3, 
prepared  by  heating  the  chloride  and  aniline  at  200°,  forms  white 
crystals,  m.  p.  322 — 323°. 

3-Methylcarbostyril,  O10HftON,  obtained  by  heating  silver  hydroxy- 
methylcinchonate  in  a  current  of  carbon  dioxide,  crystallises  from 
acetone  in  glistening  needles,  m.  p.  234 — 235°,  and  2-chloro-S-metkyl- 
quinoline,  C10HSNC1,  obtained  by  heating  the  carbostyril  with  phos¬ 
phorus  pentachloride  at  130 — 140°,  forms  crystals,  m.  p.  89—90°. 

W.  R. 

Preparation  of  Chlorinated  Amidines.  Badische  Anilin-  & 
Soda-Fabkik  (D.R.-P.  178299). — 2  :4  :  5-Trichloro-G-nitroacetanilide, 
m.  p.  194°,  obtained  by  nitrating  2:4:  b-trichloroacetanilide,  m.  p. 
186 — 187°,  when  reduced  with  iron  and  dilute  acetic  acid  in  the 
presence  of  toluene,  yields  acetyl- 2  : 4  : 5-trichforo-o-phenylenediamine, 
m.  p.  200°,  and  the  more  soluble  2:4:  5 -trichlorophenylethenyl  amidine, 
m.  p.  285°.  The  product  consists  entirely  of  the  latter  substance  when 
the  mixture  is  heated  either  alone  at  200 — 290°  or  with  glacial  acetic 
acid  at  100°. 

2:4:  b-Trichloro-b-nitroformanilide,  m.  p.  164°,  obtained  fiom 
2:4:  b-lrichlorof ormavilide,  m.  p.  172 — 173°,  yields  2:4:5 -trichloro- 
phenylmethenylamidine,  m.  p.  303 — 304°,  and  formyl-2  :  4  :  5 -trichloro- 
o-phenylenediamine,  m.  p.  306° ;  the  latter  base,  on  melting,  changes 
into  the  former.  2  ;  4  :  b-Trickloro-6-nitroformomethylanilide , 
N02*C6HCl3-NMe-COH, 

m.  p.  124 — 125°,  yields  on  reduction  2:4:5 -trichlorophenylmethyl- 
methenylamidine,  m.  p.  159—160°,  and  fm'myl-2  :  4  :  b-trichl  or  om  ethyl - 
o-phenylenediamine  having  the  same  melting  point.  2:4:  5- Tricfdoro- 
%-nitroacetoethylanilide,  m.  p.  87 — 89°,  furnishes  on  reduction  a  mixture 
of  diamine  and  amidine,  which  on  heating  with  glacial  acetic  acid 
gives  the  acetate,  m.  p.  98 — 99°,  of  the  amidine,  and  this  substance 
on  heating  at  100°  yields  the  free  2:4:  b-trichlorophenylethylethenyl- 
amidine,  m.  p.  116 — 117°. 

Tetrachloro-o-nitroacetanilide  gives  an  acetyl-o-diamine,  m.  p. 
223 — 224°,  and  letrachlorophenylethenylamidine,  m,  p.  300°. 

Tetrachloro-o-nitroacetoethylanilide  furnishes  an  acetyl-o-diamine, 
m.  p.  203 — 204°,  and  tetrachlorophenylethylelhenylamidine,  m.  p.  149°. 

Tetrachlorobenzylethenylamidine,  m.  p.  176 — 177°,  and  acetyltetrq- 
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chloi'obenzyl-o-phenylenediamine,  m.  p.  135 — 137°,  are  similarly  produced 
from  tetrachloro-o-nitroacetobenzylanilide. 

Benzoyl-2  : 4  : 5-trichloro-o-nitrocmiline  on  reduction  gives  benzoyb- 
2:4: 5-lrichloro-o-phenylenediamine,  m.  p.  205 — 207°,  and  this  on 
distillation  under  reduced  pressure  furnishes  2:4:  b-tnchlorobenzyl- 
benzenylamidine,  m.  p.  268 — 269°.  G.  T.  M. 


Action  of  Formaldehyde  and  of  Methylene  Chloride  on 
Pyrrole.  Ame  Pictet  and  Auguste  Rilliet  ( Ber .,  1907,  40, 
1 166 — 1 172). — When  pyrrole  is  shaken  with  a  cold  40%  formaldehyde 
solution  a  vigorous  reaction  ensues  and  a  hard,  insoluble,  dark  red 
compound  is  formed.  When  a  few  drops  of  sulphuric  acid  are  added 
to  a  mixture  of  pyrrole  and  4%  formaldehyde  solution,  a  condensation 
product,  formaldehyde-pyrrole,  G11H12ON2,  is  formed,  which  is  insoluble 
in  all  the  ordinary  solvents.  In  has  no  definite  melting  point,  changes 
in  colour  to  red  on  exposure  to  the  air,  and  turns  black  when  heated 
with  concentrated  hydrochloric  acid.  When  subjected  to  destructive 
distillation,  it  yields  as  chief  product  2-methylpyrrole,  and  thus  the 
condensation  appears  to  -be  of  the  same  type  as  that  observed  by 
Dennstedt  and  Zimmermann  (Abstr.,  1886,  1043)  in  the  case  of 
paraldehyde  and  pyrrole.  When  the  condensation  product  is  distilled 
with  zinc  dust  the  chief  product  is  a-picoline. 

When  potassium  pyrrole  and  methylene  chloride  are  heated  for  two 
hours  at  120 — 130°  (compare  Ciamieian  and  Dennstedt,  Abstr.,  1881, 
826),  a  mixture  of  two  condensation  products  is  obtained  which  may 
be  separated  by  means  of  their  different  solubilities  in  alcohol. 
1  :  \-Methylenedipyrrole ,  CH2(C4NH4)2,  crystallises  from  alcohol  in 
colourless  needles,  m.  p.  112°,  is  insoluble  in  cold  water,  acids,  or 
alkalis,  and  does  not  yield  a  potassium  derivative. 

2  :  2 -Methylenedipyrrole  ( dipyridylmetliune ), 

S?-c_V-ch2-o<?h-ch 


CH-NH' 


'NH-CH’ 


is  readily  soluble  in  alcohol,  but  crystallises  from  light  petroleum  in 
colourless  plates  or  broad  needles,  m.  p.  66°.  It  reacts  vigorously 
with  potassium,  yielding  a  colourless  solid,  insoluble  in  ether.  The 
1  :  1 -derivative  is  converted  into  the  isomeric  2  : 2-derivative  when 
heated  for  four  hours  at  300°. 

Both  compounds  have  been  distilled  through  hot  tubes  in  the  hope 
of  obtaining  2-pyridyl-3-pyrrole,  and  thus  arriving  at  a  second  synthesis 
of  nicotine,  but  without  success,  pyridine  itself  being  the  only  product 
of  a  pyridine-like  nature  which  was  isolated.  J.  J.  S. 


Preparation  of  l-Phenyl-3- pyrazolone.  August  Michaelis 
and  E.  Remy  {Ber.,  1907,  40,  1020 — 1021). — The  condensation  of 
ethyl  ethoxymethylenemalonate  with  acetylphenylhydrazine  may  be 
effected  by  means  of  phosphorus  trichloride  or  oxychloride.  By 
saponification  of  the  product,  l-phenyl-3-pyrazolonecarboxylic  acid, 
m.  p.  216°,  is  obtained,  which,  when  distilled,  loses  carbon  dioxide  with 
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the  formation  of  the  3-pyrazolone.  The  action  is  represented  as 
follows  : 


0Et-CH(C02Et)2  +  NHPh-NH-OOMe  =  EtOH  +  CH3*C02Et  + 

co2Kt-c<^h  ->  co2H.o<^;^h  CUK-I- 

l-Phenyl-S-pyrazolone,  C9H8ON2,  separates  from  alcohol  in  glistening 
leaflets,  m.  p.  155 — 156°,  and  is  soluble  in  alkalis.  A.  McK. 


Phosphorus  Tribromide  as  a  Reducing  Agent  (Conversion 
of  Pyrazolones  into  Pyrazoles).  Richard  Stoermer  and  0.  Mar- 
tinsen  ( Annalen ,  1907,  352,  322 — 343.  Compare  Stoermer,  Abstr., 
1904,  i,  181). — It  was  shown  ( loc .  cit.)  that  when  heated  with  phos¬ 
phorus  tribromide  in  a  sealed  tube  at  high  temperatures  a  number  of 
substances  containing  the  group  *CH2*CO*  or  •NH,CO*  are  converted 
into  the  corresponding  compounds  containing  the  groups 
and  *N.‘CH*  respectively.  The  work  has  been  extended  to  establish 
the  general  nature  of  this  reaction  in  the  pyrazolone  series.  The 
results  show  that  phosphorus  tribromide  is  at  least  as  good  a  reducing 
agent  for  such  substances  as  phosphorus  pentasulphide,  and  that  cleaner 
products  are  obtained  than  when  the  latter  is  employed.  The 
mechanism  of  the  reduction  of  the  pyrazolones  cannot  be  that  suggested 
previously  in  the  case  of  the  lactones,  since  no  similar  intramolecular 
transposition  of  alkyl  groups  takes  place,  but  alkyl  groups  attached  to 
the  carbon  atom  in  the  a-position  to  the  carbonyl  are  removed  along 
with  the  oxygen.  At  low  temperatures,  bromopyrazoles  are  formed 
(compare  Michaelis  and  Behn,  Abstr.,  1900,  i,  693);  as  these  are 
reduced  to  pyrazoles  when  heated  with  phosphorus  tribromide  in  a 
sealed  tube  at  higher  temperatures  they  probably  form  intermediate 
products  in  the  direct  reduction  of  the  pyrazolones.  It  is  found  that 
increased  yields  are  obtained  if  yellow  or  red  phosphorus  is  added  to 
the  tribromide. 

The  bispyrazolones  are  reduced  to  bispyrazoles  if  position  4  is 
occupied  by  oxygen,  but  fission  of  the  molecule  takes  place  with  bis- 
4-alkylpyrazolones  as  also  in  the  case  of  4-benzylidenepyrazolones. 

The  3-pyrazolones  are  reduced  less  easily  than  the  pyrazolones, 
whilst  with  1  :  5 -dipheny  1-3-pyrazolone  the  reaction  leads  to  the  forma¬ 
tion  of  the  bromopyrazole  only. 

Contrary  to  Stoermer’s  previous  statement  (loc.  cit.),  it  is  found  now 
that  the  action  of  phosphorus  tribromide  on  1 -phenyl-3  :  4  :  4-trimethyl- 
pyrazolone  leads  to  the  formation  of  l-phenyl-3  :  4-diraethylpyrazole, 
b.  p.  285 — 285*5°  (275 — 278°:  Steck,  Diss.,  Jena,  1896);  the  picrate, 
m.  p.  122*5°;  the  platinichloride,  m.  p,  180 — 181°  (decomp.);  the  meth- 
iodide,  m.  p.  162°,  and  the  aurichloride,  m.  p.  166 — 167°  were  prepared. 

l-Phenyl-3-methyl-i-ethylpyrazole,  b.  p.  294*5 — 295*5°,  is  obtained 
from  the  corresponding  pyrazolone  in  a  55%  yield  ;  the  piwate,  yellow 
crystals,  m.  p.  129*5 — 13u°;  the  platinichloride ,  small,  yellowish-red 
crystals,  in.  p.  169°;  the  aurichloride,  yellow  needles,  m.  p.  141 — 142°. 

1  \  ±-Diphenyl-3-methylpyrazole,  m.  p.  41*5 — 42*5°,  b.  p.  220 — 224°/ 
19  mm.,  is  obtained  from  the  5-pyrazolone  in  a  45%  yield. 

1-Phenylpyrazole  is  formed  in  a  54%  yield  by  the  action  of  phos- 
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phorus  tribromide  and  yellow  phosphorus  on  1 -phenyl pyrazolone  at 
215—225°. 

The  product,  obtained  on  heating  l-phenyl-5-methyl-3-pyrazolone 
with  phosphorus  tribromide  with  or  without  the  addition  of  red  or 
yellow  phosphorus,  contains  bromine  which  can  be  removed  completely 
only  on  treatment  with  tin  and  hydrochloric  acid.  l-Phenyl-5-methyl- 
pyrazole,  obtained  in  this  manner,  b.  p.  263‘5°/762  mm.  (corr.)  (compare 
Claisen  and  Roosen,  Abstr.,  1894,  i,  345;  Biilow  and  Schlesinger, 
Abstr.,  1900,  i,  58;  1901,  i,  98)  and  on  oxidation,  yields  1-phenyl- 
pyrazole-5-carboxylic  acid.  The  platinichloride,  m.  p.  198 — 199°;  the 
picrate,  m.  p.  97 — 98°,  is  formed  together  with  a  small  amount  of  a 
substance,  m.  p.  192 — 193°;  the  aurichloride  separates  from  alcoholic- 
hydrochloric  acid  in  small  crystals,  m.  p.  124 — 125°;  the  methiodide, 
m.  p.  256 — 257°  (287°:  Biilow  and  Schlesinger,  loc.  cit.) ;  the  ethiodide, 
m.  p.  208°.  Claisen  and  Schlesinger’ s  1 -phenyl-5-methylpyrazole  was 
a  mixture  of  this  base  with  a  small  amount  of  1 -phenyl-3  methylpyrazole. 

4  :  i'-Bis-l-phenyl -3 -methylpyrazole,  C20H16N4,  formed  from  4  :  4'-bis- 
l-phenyl-3-methyl-5-pyrazolone,  crystallises  in  white  needles,  m.p.  150°; 
the  picrate  forms  scarlet  needles,  m.  p.  159 — 160°;  the  platinichloride, 
small  needles,  decomposing  when  heated  ;  the  aurichloride,  long  needles, 
m.  p.  207 — 208°.  The  methiodide,  C2LH?1N4I,  crystallises  in  colourless 
leaflets,  m.  p.  236 — 237°;  the  dimethiodide,  C22H24N4I2,  forms  small 
crystals,  m.  p.  182 — 183°,  losing  1  mol.  of  methyl  iodide,  becomes 
brown  on  exposure  to  air,  resolidifies  when  heated  above  its  melting 
point,  and  then  melts  again  at  above  220°  (decomp.). 

4  : 4-Bis-l  :  3-diphenylpyrazole,  C30H22N4,  m.  p.  23 1  "5 — 232°,  formed 
from  the  bispyrazolone  in  an  almost  theoretical  yield,  closely  resembles 
Claisen  and  Boosen’s  3  :  3'-bis-l  :  5-diphenylpyrazole  (loc.  cit.) 

When  heated  with  phosphorus  tribromide  and  red  phosphorus,  4 : 4'- 
bis-1  -phenyl-3  :  4-dimethylpyrazolone  and  4  :  4'-bis-l-phenyl-3-methyl- 
4-ethylpyrazolone  yield  l-phenyl-3  : 4-dimethylpyrazole  and  1-phenyl- 
3-methyl-4-ethylpyrazole  respectively. 

The  action  of  phosphorus  tribromide  and  red  phosphorus  on 
1  :  l'-diphenyl-4  :  4'-benzylidene-3  :  3'-dimethyldipyrazolone  leads  to  the 
formation  of  l-phenyl-3-metbylpyrazole  and  1  -phenyl- i-benzyl-3-methyl- 
pyrazole,  Cl7H16N2,  which  forms  stout  crystals,  m.  p.  62 — 63°,  b.  p. 
260 — 270°,  is  readily  soluble  in  organic  solvents  or  concentrated  acids, 
and  gives  the  pyrazoline  reaction.  G.  Y. 

Preparation  of  5  : 5-Dialkylbarbituric  Acids.  Farbwerke  vorm. 
Meister,  Lucius,  &  Bruning  (D.R.-P.  178934). — It  is  now  found  that 
dialkylbarbituric  acids  may  be  obtained  by  condensing  dialkylmalonic 
esters  and  carbamide  with  disodium  cyanamide.  Ethyl  dietbylmalonate, 
carbamide,  and  disodium  cyanamide  intimately  mixed  and  heated  for 
three  hours  at  105  — 110°  readily  furnish  5  : 5-diethylbarbituric  acid. 

G.  T.  M. 

Action  of  Hydroxylamine  on  isoRosindone.  Friedrich 
Kehrmann  and  Hermann  Prager  ( Ber .,  1907,  40,  1234 — 1237.  Com¬ 
pare  Kehrmann  and  Gottrau,  Abstr.,  1905,  i,  670  ;  Fischer  and  Hepp, 
Abstr.,  1900,  i,  460;  1903,  i,  654). — Contrary  to  the  view  of  Fischer 
and  Arntz  (this  vol.,  i,  94),  the  aminoiaorosindone  formed  by  the 
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action  of  hydroxylamine  on  isorosin  done  must  have  the  constitution 
(I),  as  the  corresponding  hydroxyisorosindone  is  identical  with  the 
product  (IT), 


c,„h6< 


n  =ic-ch:o-nh3 
NPhIC-CHIC 

I  O _ I 


I. 


,  „  —  c-ch:C‘Oh 

J  i  f\  I  -1  _  I  I 

10  6  NPh:c*CH:c 


obtained  by  condensation  of  4 : 5-dihydroxy-o-benzoquinone  with 
phenylnaphthylenediamine.  This  observation  is  in  opposition  to 
Fischer  and  Arntz’s  statement  that  the  action  of  alkyl  iodides  and 
potassium  hydroxide  on  their  hydroxyfsorosindone  leads  to  the  forma¬ 
tion  of  ethers  of  naphthasafranol. 

2-Amino-5-hydroxy-'p-benzoquinone,  0H*C6H202*NH2,  prepared  by 
heating  aminohydroxybenzoquinoneimide  with  sodium  hydroxide,  is 
obtained  as  a  brown,  crystalline  powder,  decomposing  at  about  260°; 
it  forms  a  brown  solution  in  concentrated  sulphuric  acid,  becoming 
rose-coloured  on  dilution,  and  is  converted  into  dihydroxybenzo- 
quinone  when  heated  with  sulphuric  acid.  It  yields  crystalline 
condensation  products  with  alkylated  o-diamines  and  o-aminophenols. 

G.  Y. 


Preparation  of  a  Hydriodide  of  4-Dimethylamino-l-phenyl- 
2 : 3-dimethyl-5  pyrazolone.  Giulio  Nardelli  and  Vincenzo 
Paouni  (D.R.-P.  180120)  — \-Dimethylamin o- 1  -phenyl-2  :  3  dimethyl -5- 
pyrazolone  hydriodide ,  C13H17ON3,HI,  m.  p.  205°,  is  produced  by 
adding  fuming  hydriodic  acid  (sp.  gr.  17)  to  a  saturated  aqueous 
solution  of  the  pyrazolone  derivative  and  evaporating  the  solution  to 
dryness.  The  crystalline  residue 'is  very  soluble  in  cold  water,  but 
dissolves  only  sparingly  in  hot  alcohol,  and  is  quite  insoluble  in  ether, 
benzene,  or  ethyl  acetate. 

Owing  to  its  great  solubility  in  water,  this  salt  is  particularly 
useful  in  intravenous  injections  when,  besides  being  a  carrier  of 
iodine,  it  also  has  antipyretic,  antineuralgic,  and  antirheumatic 
properties.  G.  T.  M. 

Inner  Anhydrides  of  Thiosemicarbazide  Acetic  Acids. 

Max  Busch  and  Eduard  Meussdorffer  (Ber.,  1907,  40,  1021  — 1026). 
— «s-Ethyl  phenylhydrazinoacetate,  NH2*NPh*CH2*C02Et,  combines 
with  phenylthiocarbimide  to  form  ethyl  diphenylthiosemicarbazino- 
acetate,  which,  when  saponified,  yields,  in  addition  to  the  corresponding 
acid,  an  anhydride  for  which  the  two  formulae 

NPh-NH-CiNPh  NPh-NH-CS 

CII2-CO-S  and  CH„-CO-NPh 

(I.)  (ID 

were  suggested  (Busch,  Schneider,  and  Walter,  Abstr.,  1904,  i,  97), 
formula  I  having  been  preferred. 

The  behaviour  of  ethyl  phenvlthiosemicarbazinoacetate, 
C02Et*CH2*JMPh-NH*CS-NH2, 
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and  of  ethyl  phenylethylthiosemicarbazinoacetate, 
C02EfCH2-NPh-NH-CS-NHEt, 

has  now  been  studied.  Each  of  these  esters,  when  carefully  saponified 
by  alcoholic  potassium  hydroxide,  yields,  in  addition  to  the  correspond¬ 
ing  acid,  an  inner  anhydride.  Each  of  these  cyclic  anhydrides 
exhibits  a  much  greater  stability  towards  alkali  than  does  the  diphenyl- 
compound  referred  to ;  they  can  be  dissolved  in  cold  alkalis  and  are 
not  decomposed  until  they  are  warmed.  The  formation  of  disulphides 
shows  that  the  compounds  in  question  possess 
R‘]N - N— C*SH  the  properties  of  mercaptans.  They  accordingly 

CHvCON'R  react  in  the  tautomeric  form  of  formula  II, 
namely,  as  of  the  annexed  type. 

Ethyl  phenylthiosemicarbazinoacetate,  C11H1502N3S,  obtained  from 
potassium  thiocyanate  and  ethyl  phenylhydrazinoacetate  hydrochloride, 
forms  white  crystals,  m.  p.  115 — 116°. 

Ketophenyltetrahydro-1  :  2  :  4 -triazinethiol,  obtained  by  saponifying 
the  preceding  ester  and  then  acidifying  the  resulting 
NPh'NIC'SH  potassium  salt,  separates  from  dilute  alcohol  in 
OH  'CONH  yellow  leaflets,  m.  p.  172 — 173°.  When  its  solution 
in  alkali  is  acidified  with  acid,  the  original  com¬ 
pound  is  precipitated.  Its  methyl  ether,  obtained  by  the  action  of 
methyl  iodide  on  the  potassium  salt,  separates 
NPh'NIC’SMe  from  alcohol  in  glistening  needles,  m.  p.  196 — 197° 
OH2-CONH  (decomp.). 

When  oxidised  by  ferric  chloride,  ketophenyl¬ 
tetrahydro-1  :  2  :  4-triazinethiol  forms  the  disulphide,  (C8H8ON3)2S2, 
which  separates  from  ethyl  acetate  in  glistening,  yellow  needles, 
m.  p.  159°. 

Phenyl  thiosemicarbazinoacetic  acid,  C02H*CH2*NPh*NH*CS*NH2, 
obtained  by  gently  warming  the  ester  with  dilute  sodium  hydroxide, 
separates  from  water  in  colourless  crystals,  m.  p.  186°  (decomp.). 

Ethyl  1-phenyl-i-ethylthiosemicarbazinoacetate, 

C02Et-CH2*NPh*NH*CS-]SrHEt, 

obtained  from  ethyl  thiocarbimide  and  a-ethyl  phenylhydrazinoacetate, 
separates  from  a  mixture  of  ether  and  light  petroleum  in  transparent, 
monocliuic  prisms,  m.  p.  84°.  When  saponified,  it  forms  1  -phenyl- 
4 -ethyl-'b -ketoietrahydro - 1  :2  :4 -triazinethiol,  which 

NPh’NIC'SH  separates  from  a  mixture  of  benzene  and  light 
OH  •OO’NEt  petroleum  in  needles,  m.  p.  145°.  It  is  a  weak  acid, 
which  separates  unchanged  when  its  sodium  salt  in 
aqueous  solution  is  acidified.  Its  disulphide,  (C11H12ON3)iS2,  separates 
from  alcohol  in  orange-red  needles,  m.  p.  123°. 

Phenylelhylthiosemicarbazinoacetic  acid, 

C02H*CH2*NPh*NH*CS’NHEt, 

forms  colourless  crystals,  m.  p.  155°.  A.  McK. 

Ammonium  Salt  of  5- Hydroxy-1  :2 :3-triazole-l-acetamide 
(1  : 2  : 3-Triazole-5-one-l-acetamide).  Theodor  Curtius  and  Ernst 
Welde  {Ber.,  1907,  40,  1197— 1200.  Compare  Abstr.,  1906,  i,  404, 
940 ;  this  vol.,  i,  95). — The  authors  are  unable  to  state  at  present 
whether  the  violet  compound  obtained  by  the  action  of  sodium  nitrite 
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and  acetic  acid  on  ammonium  5-hydroxy-l  :  2  :  3-triazole- 1 -acetamide  is 
a  nitroso-  or  an  isonitroso-eompound  similar  to  Dimroth  and  Taub’s 
ammonium  4-i&onitroso-l-phenyl-5-triazolone  ( Ber .,  1906,  39,  1387); 
they  regard  it  provisionally  as  ammonium  4-nitroso-5-hydroxy-l :  2 : 3-tri¬ 
azole-  1  -acetamide,  m.  p.  138° 

(decomp.),  not  120°  (compare  Abstr.,  1906,  i,  404).  It  forms  aniso¬ 
tropic,  violet-yellow,  dichroic  plates,  does  not  give  Liebermann’s  re¬ 
action,  and  by  treatment  with  bromine  water  yields  a  colourless  dibromo- 
com pound  which  does  not  contain  the  NO  or  NH4  groups  and  requires 
investigation.  C.  S. 

Preparation  of  Pyrimidine  Derivatives.  Emanuel  Merck 
(D.R.-P.  180119). — It  has  now  been  found  that  guanylcarbamide  con¬ 
denses  readily  with  dialkylmalononitriles,  dialkylmalonyl  chlorides,  or 
ethyl  cyanodialkylacetates,  this  reaction  taking  place  either  with  or 
without  the  addition  of  alkalis. 

Guanylcarbamide  hydrochloride  and  ethyl  cyanodiethylacetate, 
when  condensed  in  alcoholic  sodium  ethoxide,  yield  a  product  which 
decomposes  above  300°  and  dissolves  in  acids  or  alkalis,  although  very 
sparingly  soluble  in  water,  ether,  or  alcohol.  On  acid  hydrolysis,  it 
furnishes  a  good  yield  of  diethylbarbituric  acid.  Guanylcarbimide 
hydrochloride  and  diethylmalononitrile  yield  a  similar  condensation  pro¬ 
duct,  which  decomposes  at  230 — 232°  and  gives  diethylbarbituric  acid 
ori  hydrolysis.  With  free  guanylcarbamide  and  diethylmalonyl  chloride 
a  pyrimidine  derivative  is  obtained,  which  decomposes  above  350°  and 
is  hydrolysed  by  mineral  acids.  These  condensation  products  are  not 
homogeneous  substances,  but  contain  mixtures  of  compounds  having 
the  following  formulae  : 

nh2-co-n<£<:X>~°%>c:y  nh2-co-n:c<^:°<:^>>ck2 

These  possibilities  arise  from  the  tautomeric  nature  of  guanylcarb¬ 
amide,  NH2-C0-NH-C(:NH)-NH2  and  NH2*C0N:C(NH2).2. 

All  the  condensation  products  obtained,  however,  by  the  foregoing 
condensation  with  this  base  readily  yield  5  : 5-dialkylbarbituric  acids. 

G.  T.  M. 

1-Amino-l  :  3  :  4  triazole-2  :  5-dicarboxylic  Acid.  Theodor 
Curtius,  August  Darapsky,  and  Ernst  Muller  (Ber.,  1907,  40, 
1194 — 1197.  Compare  this  vol.,  i,  359). — The  potassium  salt  of  a 
dibasic  acid  isomeric  with  bisdiazoacetic  acid,  obtained  by  Hantzsch 
and  Silberrad  (Abstr.,  1900,  i,  261)  by  the  prolonged  action  of  con¬ 
centrated  potassium  hydroxide  on  ethyl  diazoacetate,  is  the  normal  salt 
of  1-amino-l  :  3  :  4-triazole-2  :  5-dicarboxylic  acid.  The  free  acid, 

NH2*N^^^2^!^,H20,  m.  p.  77°  (decomp.),  is  obtained  by  the 

action  of  a  large  excess  (30  mol.)  of  30%  sulphuric  acid  at  0°.  It 
crystallises  in  colourless,  glistening  needles  and  decomposes  with 


ORGANIC  CHEMISTRY. 


451 


extraordinary  ease  ;  by  treatment  with  hydrochloric  or  sulphuric  acid, 
warm  water,  or  alcohol  it  loses  carbon  dioxide,  and  at  its  melting 
point  decomposes  into  water,  carbon  dioxide,  and  1-amiDo-l  :  3  :  4- 
triazole.  By  the  action  of  potassium  hydroxide  on  an  aqueous  solution 
of  the  acid  the  normal  potassium  salt  is  regenerated.  C.  S. 


Preparation  of  Aminoaryl  Derivatives  of  5-Hydroxy-l :  2- 
Naphthatriazine-7-sulphonic  Acid.  Leopold  Cassella  &  Co. 
(D.P.-P.  180031). — 6-Amino-a-naphthol-3-sulphonic  acid  gives  rise  to  a 
series  of  hydroxynaphthatriazines  containing  amino-groups  attached  to 
the  aromatic  nuclei  in  the  triazine  ring.  On  account  of  this  constitution, 
these  complex  triazines  couple  with  diazo-compounds  in  alkaline  solu¬ 
tions  to  furnish  azo-derivatives  which  are  diazotisable. 


The  triazine  is  produced  by  coupling  diazobenzene  chloride  with 


6  -  amino -a-naphthol  -  3-sulphonic 
acid  in  acid  solution  and  then 
condensing  the  intermediate  azo¬ 
compound  with  m-aminobenz- 
aldehyde.  The  free  triazine- 
sulpbonic  acid  is  sparingly 
soluble  in  water,  but  its  sodium 


salt  dissolves  readily  in  this  medium. 

The  patent  describes  the  preparation  of  other  complex  triazines  of 
the  foregoing  type  containing  one  or  more  amino-groups  attached  to 
the  benzene  nuclei.  G.  T.  M. 


Notes  on  Billow’s  Papers  :  “  So-called  Dihydrotetrazines  ” 
and  “  Decomposition  Products  of  Acylhydrazones  of  Esters  of 
1  :  3-Ketocarboxylic  Acids.”  Theodor  Curtius,  August  Dar- 
apsky,  and  Ernst  Muller  ( Ber .,  1907,  40,  1470 — 1477.  Compare 
Abstr.,  1906,  i,  939  ;  this  vol.,  i,  21,  262,  359  ;  also  Biiiow,  Abstr., 
1906,  i,  905  ;  this  vol.,  i,  99). — Dihydrotetrazine  is  probably  1-amino- 
triazole,  but  conclusive  evidence  for  this  view  has  not  been  brought 
forward  ;  Pinner  (Abstr.,  1898,  i,  94),  Stolid  ( J .  pr.  Ghem.,  1906,  [ii], 
73,  277),  and  Busche  (Abstr.,  1901,  i,  488,  616)  have  shown  that  com¬ 
pounds  previously  supposed  to  contain  a  six-membered  ring  can  be 
more  conveniently  represented  as  amino-derivatives  of  a  five-membered 
ring  system. 

It  is  pointed  out  that  the  genetic  relationship  between  1-aminotri- 
azole  and  the  so-called  dihydrotetrazinedicarboxylic  acid  does  not 
prove  the  constitution  of  the  latter  compound,  since  the  six-membered 
ring  system  of  bisdiazoacetic  acid  at  its  melting  point  or  even  at  100° 
can  be  converted  into  1-aminotriazole.  It  is,  however,  highly  probable 
that  the  so-called  dihydrotetrazinedicarboxylic  acid  is  1-aminotriazole- 
dicarboxylic  acid,  as  it  yields  1  -aminotriazole  at  the  ordinary  tempera¬ 
ture. 

Several  of  the  compounds  prepared  by  Biiiow  have  been  previously 
described  and  investigated  by  Wolff  (Abstr.,  1904,  i,  722).  J.  J.  S. 

Hydrolysis  of  1:2:4:  5-Tetrazine-3  :  6-dicarboxylic  Acid. 
Theodor  Curtius,  August  Darapsky,  and  Ernst  Muller  {Ber.,  1907, 
40,  1176 — 1193). — The  hydrolysis  of  tetrazinedicarboxylic  acid  by 
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water  is  a  much  more  complicated  process  than  that  of  its  amide 
(compare  Abstr.,  1906,  i,  939).  According  to  Hantzsch  and  Lehmann 
(Abstr.,  1901,  i,  132),  the  hydrolysis  of  the  acid  (which  they  call 
bisazoxyacetic  acid)  yields  hydraziacetic  acid:  C4H406N4  4- H20  = 
C2H402N2  +  N2  +  2C02  +  H20  ;  in  the  presence  of  acid,  the  hydraziacetic 
acid  decomposes  into  hydrazine  and  oxalic  acid. 

The  authors  question  this  interpretation  of  the  hydrolysis.  In  the 
first  place  the  salts  of  hydraziacetic  acid  are  hydrolysed  readily, 
yielding  hydrazine  and  glyoxylic  acid  (Curtius  and  Jay,  Abstr.,  1894, 
i,  324).  Also  only  one-third  of  the  nitrogen  in  tetrazinedicarboxylic  acid 
is  liberated  in  the  elementary  state  during  hydrolysis,  together  with 
traces  of  carbon  dioxide.  They  find  that  Hantzsch  and  Lehmann’s 
hydraziacetic  acid  is  the  hydrogen  hydrazine  salt  of  the  oxalylhydrazone 
of  glyoxylic  acid,  C02H-CH:N*NH-C0*C02H,N2H4,  m.  p.  243° 
(decomp.).  The  substance  is  obtained  in  better  yield  by  rapidly 
boiling  tetrazinedicarboxylic  acid  with  water,  and  is  synthesised  by 
treating  a  warm  aqueous  solution  of  hydrazino-oxalic  acid  with  the 
calculated  quantity  of  a  3%  solution  of  glyoxylic  acid  and,  after 
cooling,  with  hydrazine  hydrate.  The  methyl  ester,  C6H605N2,  obtained 
from  the  silver  salt,  has  m.  p.  117°  (Hantzsch  and  Lehmann,  102°), 
and  is  not  converted  by  mercuric  oxide  into  ethyl  di  tzoacetate. 

Benzylidenehydrazino-oxalic  acid,  CHPhIN-NH*C0'CO2H,  m.  p. 
179 — 180°,  obtained  by  decomposing  tetrazinedicarboxylic  acid  with 
water  at  30°  and  adding  benzaldehyde,  forms  long,  white  needles,  and 
is  decomposed  by  dilute  hydrochloric  acid,  yielding  benzaldehyde, 
hydrazine,  and  oxalic  acid. 

Hydrazino-oxalic  acid  hydrochloride ,  C02H’C0*NH*NH2,HC1,  pre¬ 
pared  by  triturating  the  preceding  compound  with  concentrated 
hydrochloric  acid,  forms  a  white,  crystalline  mass,  sinters  at  121°,  and 
has  m.  p.  128 — 129°  (decomp.).  Its  aqueous  solution  and  benzaldehyde 
form  the  benzylidene  compound,  whilst  from  the  solution  in  boiling 
water  separate  colourless  crystals  of  hydrazino-oxalic  acid, 
NHg’NH'CO'COgH,  m.  p.  >300°,  the  silver  salt  of  which, 
C2H303N2Ag,  is  stable  to  light. 

The  hydrolysis  of  tetrazine  itself  by  water  is  not  a  simple  process. 
The  anticipated  products  would  be  one  molecule  each  of  formaldehyde, 
formic  acid,  hydrazine,  and  nitrogen,  with  the  intermediate  production 
of  formaldehydeformylhydrazone ;  the  products  actually  obtained  do 
not  include  formaldehyde,  and  contain  more  hydrazine  and  less  nitrogen 
than  the  above-mentioned  quantities.  The  investigation  of  the  reaction 
is  still  in  progress. 

The  authors  cannot  confirm  Hantzsch  and  Lehmann’s  statement 
(i loc .  cit.)  that  their  so-called  hydraziacetic  acid  results  by  the  reduction 
of  bisdiazoacetic  acid  or  of  tetrazinedicarboxylic  acid  by  sodium 
amalgam  at  0°. 

When  bisdiazoacetic  acid  is  crystallised  from  water,  yellow  crystals 
of  the  hydrated  acid,  m.  p.  149 — 155°,  are  deposited ;  from  the  filtrate, 
after  long  keeping,  slender,  yellow  needles  are  obtained  consisting  of 
hydrogen  hydrazine  bisdiazoacetate,  m.  p.  188 — 189°  (decomp.) ;  the 
same  salt  is  formed  from  bisdiazoacetic  acid  by  prolonged  boiling  with 
water  or  by  treatment  with  the  requisite  quantity  of  hydrazine.  The 


ORGANIC  CHEMISTRY. 


453 


substance  yields  tetrazinedicarboxylic  acid  with  nitrous  acid,  benzyl- 
ideneazine  with  benzaldehyde,  and  bisdiazoacetic  acid  when  its  alkaline 
solution  is  acidified. 

Hantzsch  and  Silberrad  seem  to  have  mistaken  this  salt  for  anhydrous 
bisdiazoacetic  acid  (Abstr.,  1900,  i,  261).  The  latter  is  obtained  by 
treating  the  hydrated  acid  with  absolute  alcohol,  filtering,  and  evapo¬ 
rating  the  filtrate  in  a  vacuum  over  sulphuric  acid;  it  forms  strongly 
polarising,  yellow,  prismatic  crystals,  and  has  the  same  melting  point 
as  the  hydrated  acid.  Both  acids  are  converted  into  1-amino-l  :  3  :  4- 
triazole  at  100°,  whereas  the  hydrogen  hydrazine  salt  is  stable  at  this 
temperature.  C.  S. 


Action  of  (Potassium  Ferrocyanide  on  Diazo-ealts.  A. 
Ehrenpkeis  (j Bull.  Acad.  Sci.,  Cracow ,  1906,  265 — 270). — Griess  (this 
Journ.,  1876,  i,  932)  found  that  diazobenzene  chloride  is  decomposed 
by  potassium  ferrocyanide  in  aqueous  solution  with  formation  of 
nitrogen,  azobenzene,  and  a  red  oil.  The  author  has  studied  this 
reaction  and  extended  it  to  other  diazonium  salts. 

Reduction  of  the  red  oil  from  diazobenzene  chloride,  with  zinc 
dust  and  a  small  amount  of  ammonia  in  alcoholic  solution,  leads  to  the 
formation  of  triphenylhydrazine,  NPh2*NHPh,  which  separates  in  hard, 
glistening  crystals,  m.  p.  136 — 138°,  yields  an  acetyl  derivative, 

^18^15^2^  C> 

needles,  m.  p.  152  5°,  and,  when  treated  with  stannous  chloride 
in  concentrated  hydrochloric  acid,  undergoes  the  semidine  transform¬ 
ation,  forming  aminotriphenylamine,  NH2,C(5H4,NPh2,  m.  p.  136°. 
This  gives  reactions  for  a  primary  base  and  is  readily  acetylated. 
When  oxidised  with  mercuric  oxide  in  benzene  solution,  tiiphenyl- 
hydrazine  forms  a  red  oil,  b.  p.  270°,  which  is  identical  probably  with 
the  product  of  the  action  of  potassium  ferrocyanide  on  diazobenzene 


chloride  ;  it  may 


have  the  constitution  C6H 


.< 


NPh 

NPh* 


Contrary  to  the  statement  of  Bandi-owski  and  Prokopeczko  (Abstr., 
1904,  i,  635),  the  derivatives  of  benzenehydrazodiphenyl,  m.  p.  217°  and 
178°,  are  isomeric  mono-  and  not  di-acetyl  compounds. 

When  treated  with  potassium  ferrocyanide  in  aqueous  solution, 
o-diazotoluene  chloride  yields  o-lolueneazo-2  :  2 ' -dimethyldiphenyl , 
C6H4Me-C6H3Me*N2-CfiH4Me, 

red  crystals,  m.  p.  104°,  and  a  red  oil.  Under  the  same  conditions, 
p-diazotoluene  chloride  yields  ^-tolueneazo-4:  :  4' -dimethyldiphenyl,  m.  p. 
118°,  and  a  red  oil.  The  product ,  obtained  on  reduction  of  this,  is  very 
readily  oxidised. 

The  action  of  potassium  ferrocyanide  on  7/1-diazotoluene  chloride 
leads  to  the  formation  of  a  brown,  viscid  oil,  which  can  be  distilled,  and 
forms  a  hydrochloride',  C16H1SNC1,  crystallising  in  silver-white  plates. 

G.  Y. 


Quinonoid  Compounds.  XII.  Tarnsformation  of  Benzo- 
quinonephenylbydrazones  into  Oxyazo-compounds.  Richard 
Willstatter  and  Hans  Yeraguth  (Ber.,  1907,  40,  1432 — 1437). — 
When  a  cold  dry  ethereal  solution  of  benzoquinonebenzoylphenyl- 
VOL.  XCll.  i.  i  i 
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hydrazone  is  shaken,  with  powdered  potassium  hydroxide  for  twenty- 
four  hours,  it  is  converted  into  benzoxyazobenzene,  the  acyl  group 
wandering  from  the  nitrogen  to  the  oxygen  atom  : 

/  y  y — n=n/  ^>obz. 

This  is  a  perfectly  general  transformation  and  is  shown  by  benzo- 
quinonephenylcarbethoxyhydrazone,  0IC6H4!N’NPh*C02Et,  and 
benzoquinoneacetylphenylhydrazone,  the  change  in  these  cases  taking 
place  best  in  the  boiling  ethereal  solution. 

These  results  are  in  opposition  to  the  views  of  Farmer  and 
Hantzsch  (Abstr.,  1900,  i,  122),  as  there  is  no  reason  to  suppose 
free  oxyazobenzene  as  unstable  when  the  JV-acyl  quinonoid  derivative 
is  the  less  stable  isomeride.  McPherson’s  conclusions  (Abstr.,  1900, 
i,  123)  as  to  the  constitution  of  oxyazobenzene,  based  on  the  hydro¬ 
lysis  of  benzoquinonephenylhydrazones,  are  also  invalidated  in  the 
light  of  these  results. 

Benzoquinonephenylcarbethoxyhydrazone ,  prepared  by  the  condens¬ 
ation  of  ethyl  formate  phenyl  hydrazide  (m.  p.  24 — 25°)  and 
benzoquinone,  crystallises  in  yellow  prisms,  m.  p.  96 — 97°. 

W.  E. 


Preparation  of  2'-Hydroxynaphthalene-l-azo-/3-naphthol-4'- 
sulphonic  Acid.  Anilinfarben-  &  Extract-fabriken  vormals 
J.  R.  Geigy  (D.R.-P.  177925). — 2' -Hydroxynaphthalene-\ -azo-fi-nap/dhol- 
4' -sulphonic  acid,  prepared  by  combining  l-diazo-/3-naphthol-4-sulphonic 
acid  with  alkaline-/?-naphthol,  separates  in  the  form  of  its  disodium 
salt  which  is  not  suitable  for  dyeing  purposes.  The  monosodium  salt 
(I),  obtained  by  cautiously  neutralising  the  disodium  salt  with  a 
mineral  acid  or  by  acidifying  its  solution  with  acetic  acid,  is  unstable 
and  passes  readily  into  the  sparingly  soluble  anhydro-compound  (II) 


N  =  N- 
-OH  HO- 


SOsNa 

which  separates  in  copper-coloured  crystals. 

It  is  now  found  that  the  free  sulphonic  acid  can  be  precipitated  in 
the  form  of  a  hydrogen  chloride  additive  compound  by  adding  excess 
of  hydrochloric  acid  to  the  aqueous  solution  of  the  monosodium  salt. 
On  gently  heating,  this  additive  product  loses  hydrogen  chloride  and 
furnishes  the  free  sulphonic  acid,  a  greenish-black  powder  with  a 
bronze  reflex  which  is  soluble  even  in  cold  water.  Its  aqueous 
solution  is  stable  at  100°,  but  the  addition  of  sodium  chloride  or 
sulphate  at  60 — 70°  determines  the  formation  of  the  sparingly 
soluble  sodium  salt  of  the  anhydro-compound.  G.  T.  M. 


Water  in  Proteins.  Francis  G.  Benedict  and  Charlotte  R. 
Manning  ( Amer .  J.  Physiol.,  1907,  18,  213 — 221). —  The  hygroscopic 
nature  of  proteins  renders  the  usual  process  of  drying  by  heat¬ 
ing  in  an  air-bath  at  110°  useless  in  exact  work.  This  error 
may  be  as  high  as  1%.  The  removal  of  final  traces  of  moisture  can 
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be  effected  by  subsequent  desiccation  in  a  high  vacuum  for  two 
weeks.  The  experiments  recorded  were  made  with  gelatin,  collagen, 
elastin,  edestin,  legumin,  and  conglutin.  In  many  cases  after  desiccation 
at  room  temperature  in  a  high  vacuum  until  constant  weight  was 
reached  (about  two  weeks),  a  subsequent  stay  in  an  air-bath  at  100° 
for  a  few  hours  caused  them  to  take  up  water  again  in  small  amount. 
This  is  again  removable  by  a  high  vacuum  for  two  weeks.  JSTo 
oxidation  or  volatilisation  could  be  detected  when  the  heating  lasted 
for  five  hours.  W.  D.  H. 

Hydrolysis  of  Phaseolin.  Thomas  B.  Osborne  and  Samuel  H. 
Clapp  (Amer.  J.  Physiol.,  1907,  18,  295 — 308). — Phaseolin,  formerly 
called  legumin,  is  a  globulin,  and  forms  nearly  all  the  protein  substance 
of  the  white  kidney  bean.  The  following  substances  were  obtained  on 
hydrolysis ;  the  figures  are  percentages  calculated  on  a  water-free  and 
ash-free  basis  :  glycine,  0*55  ;  alanine,  1*8  ;  valine,  1*04  ;  leucine,  9*65  ; 
proline,  2*77  ;  phenylalanine,  3-25  ;  aspartic  acid,  5*24  ;  glutamic  acid, 
14*54;  serine,  0*38  ;  tyrosine,  2-18  ;  arginine,  4*89  ;  histidine,  1*97  ; 
lysine,  3*92  ;  ammonia,  2*06  :  total  54*27.  Oxyproline  and  trypto¬ 
phan  were  present,  but  not  estimated.  The  figures  coincide  very 
well  with  those  published  by  Abderhalden  and  Babkin  on  the  legumin 
of  the  white  bean.  W.  D.  H. 

Reduction  of  Derivatives  of  the  Colouring  Matter  of  Blood 
by  Means  of  Zinc  and  Hydrochloric  Acid.  J.  Merunowicz  and 
Jean  Zaleski  ( Bull .  Acad.  Sci.,  Cracow ,  1906,  729 — 733). — Hoppe- 
Seyler  (Abstr.,  1889,  787)  and  Nencki  and  Sieber  (Abstr.,  1888,  971) 
showed  that  on  reduction  in  acid  solution,  hsematoporphyrin  yields  a 
yellow  solution  which  gives  reactions  for  urobilin,  but  differs  from  this 
in  undergoing  change  to  reddish-  or  violet-brown  on  exposure  to  air.  The 
authors  have  observed  that  this  change  of  colour  takes  place  most  easily 
when  hsemato-  or  meso-porphyrin  is  reduced  by  means  of  zinc  dust ; 
the  reduced  solution  is  colourless  and  optically  inactive  ;  the  change  of 
colour  through  yellow  to  reddish-brown  takes  place  equally  in  acid  or 
alkaline  solution.  As  the  absorption  spectrum  of  the  yellow  solution 
exhibits  urobilin  bands,  whilst  the  reddish-brown  solution  shows  in 
addition  bands  of  the  spectrum  of  acid,  or  alkaline,  porphyrin,  the 
authors  separated  the  porphyrin  formed  in  this  manner  by  oxidation 
of  the  leuco-compound,  and  find  it  to  be  identical  with  the  hsemato-  or 
meso-porphyrin  reduced.  Hsemin  undergoes  similar  changes  when 
reduced  with  zinc  dust  in  alcoholic-acetic  acid  solution,  yielding  on 
exposure  to  air  solutions  giving  the  spectra  of  urobilin  and  hsemato- 
porphyrin,  whilst  if  the  hsemin  is  reduced  in  acetic  and  hydriodic  acids 
meso-porphyrin  is  formed  by  the  oxidation.  With  iodine  or  bromine, 
the  colourless  solution  of  the  leuco-compound  yields  mixtures  of 
amorphous  substances  which  are  soluble  in  alcohol,  but  insoluble  in 
water. 

From  the  amount  of  oxygen  absorbed  by  reduced  meso-porphyrin 
it  is  concluded  that  the  leuco-compound  contains  4  atoms  of  hydrogen 
more  or  2  atoms  of  oxgen  less  than  the  dye.  G.  Y. 
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Reaction  Velocity  Between  Opsonin  and  Red  Blood 
Corpuscles.  J.  O.  Wakelin  Barratt  {Zeitsch.  physikal.  Ghem ., 
1907,  58,  467 — 474). — The  velocity  with  which  red  blood  corpuscles 
combine  with  opsonin  (compare  Proc.  Roy.  Soc.,  1907,  B,  79)  has 
been  determined,  and,  although  the  reaction  is  heterogeneous,  it  appears 
to  be  bimolecular.  The  various  possibilities,  for  example,  the  colloidal 
or  crystalloid  nature  of  the  active  constituent  of  the  corpuscles,  the 
colloid  or  crystalloid  nature  of  opsonin,  the  reaction  depending  on 
diffusion,  adsorption,  or  chemical  action,  are  discussed.  J.  J.  S. 

Catalytic  Decomposition  of  Hydrogen  Peroxide  by  the 
Catalase  of  the  Blood.  C.  A.  Lovatt  Evans  ( Biochem, .  J.,  1907,  2, 
133 — 155). — For  each  concentration  of  enzyme  there  is  an  optimum 
concentration  of  hydrogen  peroxide.  The  optima  do  not  vary  directly 
as  the  enzyme  concentrations,  but  more  nearly  as  their  square  roots. 
The  numerous  departures  from  the  rule,  however,  necessitate  the  intro¬ 
duction  of  more  complicated  hypotheses.  W.  D.  H. 

An  Enzyme  in  Cortinellus  Edodes  which  Splits  Nucleic 
Acid.  T.  Kikkoji  ( Zeitsch .  physiol.  Chem.,  1907,  51,  201 — 206). — 
Nuclease  has  already  been  described  as  occurring  in  yeast  and  other 
fungi;  the  enzyme  now  described  in  a  Japanese  fungus  is  probably 
the  same  ferment.  It  splits  nucleic  acid  with  the  formation  of  purine 
bases  and  phosphoric  acid  ;  it  is  destroyed  by  heat ;  it  acts  best  in  a 
neutral  or  faintly  acid  medium ;  it  is  inhibited  by  0  5%  acetic  acid  and 
by  0  5%  sodium  carbonate.  In  neutral  solution  it  is  salted  out  by 
ammonium  sulphate.  W.  D.  H. 

Action  of  Light  on  Invertin  in  the  Absence  and  Presence 
of  Cane  Sugar  and  other  Substances.  A.  Jodlbauer  {Biochem. 
Zeitsch.,  1907,  3,  488 — 502) — The  presence  of  sucrose  inhibits  the 
destructive  influence  of  light  on  invertiD.  Solutions  of  sodium 
chloride,  sodium  sulphate,  carbamide,  and  glycerol,  equimolecular  with 
a  20%  sucrose  solution,  produce  no  such  effect.  Glycine  also  has  no 
action,  but  mannitol  has  a  slight  inhibiting  effect.  Dextrose,  lsevulose, 
d-mannose,  cZ-galactose,  lactose,  and  maltose  act  similarly  to  sucrose ; 
starch  and  dextrin  have  no  effect.  All  the  substances  mentioned 
however,  increase  the  resistance  of  the  enzyme  towai’ds  destruc'ion  by 
heat.  W.  D.  H. 

Influence  of  Oxygen  on  the  Destruction  of  Ferments 
(Invertin)  by  Heat.  A.  Jodlbauer  ( Biochem .  Zeitsch.,  1907,  3, 
483 — 487). — The  effect  of  various  parts  of  the  spectrum  on  invertin 
rendered  necessary  the  investigations  of  the  question  stated  in  the 
title.  The  destruction  was  found  to  be  equal  whether  oxygen  or 
hydrogen  was  present.  The  destruction  by  the  visible  rays  of  the 
spectrum  occurs  only  in  the  presence  of  oxygen.  Photolability  and 
thermolability  are  thus  different  phenomena.  W.  D.  H. 
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Equilibrium  of  Methane.  M.  Mayer  and  V.  Altmayer  ( Ber ., 
1907,  40,  2134— 2144).— The  reaction  C  +  2H2  =  CH4  in  the 
presence  of  nickel  or  cobalt  has  been  studied  from  both  sides  of  the 
equation  at  temperatures  between  470°  and  620°.  The  authors  develop 
the  equation  CT=  -  18507 +  5-993477log77+0-0029367,2  +  A7Tlog^12, 
where  p  and  p1  represent  the  partial  pressure  of  methane  and  of 
hydrogen  at  the  temperature  T.  The  average  value  of  the  constant  C 
is  21 '6  with  nickel  as  catalyst  and  214  with  cobalt  in  those  experi¬ 
ments  in  which  the  initial  gas  is  methane;  (7  =  20‘8  with  each 
catalyst  when  the  initial  gas  is  hydrogen. 

Putting  (7  =  214  in  the  equation,  the  authors  calculate  that  under 
one  atmosphere  the  %  of  CH4  at  250°  is  9849,  and  at  850°,  1-59. 
Hence  doubts  are  expressed  as  to  Bone  and  Jerdan  having  really 
effected  the  synthesis  of  methane  at  1200°  (Trans  ,  1897,  71,  41),  the 
suggestion  made  being  that  the  carbon  employed  contained  impurities 
which  yielded  methane.  0.  8. 


Catalytic  Reactions  at  High  Temperatures  and .  Pressures. 
XIII.  Catalytic  Isomerisation  of  Butylene.  Wladimir  Ipatieff 
and  W.  Sdzitowecky  (Ber.,  1907,  40,  1827—1830.  Compare  Abstr., 
1903,  i,  593,  594  ;  this  vol.,i,  6). — Whilst  the  decomposition  of  isobutyl 
alcohol  in  contact  with  alumina  leads  to  the  formation  of  isobutylene 
only,  which  is  formed  also  by  the  decomposition  of  trimethylcarbinol, 
a  mixture  of  the  three  butylenes  is  obtained  when  isobutyl  alcohol  is 
passed  through  a  copper  tube  containing  zinc  chloride.  This  does  not 
result  from  isomerisation  of  isobutylene  first  formed,  since  it  was  found 
that  the  butylenes  do  not  undergo  isomerisation  when  passed  over  zinc 
chloride  at  various  temperatures.  It  is  now  found  that  sec. -butyl  alcohol 
when  passed  through  a  copper  tube  containing  alumina  at  450°  yields 
/3-butylene  and  only  traces  of  isobutylene,  but  if  passed  over  zinc 
chloride  at  the  same  temperature  forms  /3-butylene  together  with  con¬ 
siderable  quantities  of  isobutylene,  methyl  ethyl  ketone,  and  a  liquid, 
unsaturated  hydrocarbon,  which  is  probably  the  product  of  the  decom¬ 
position  of  an  ether  formed  in  the  first  stage  of  the  reaction  (compare 
Abstr.,  1904,  ii,  645).  It  is  considered  that  under  the  influence  of 
the  strong  dehydrating  action  of  the  zinc  chloride  a  portion  of  the 
sec. -butyl  alcohol  loses  water  in  such  manner  as  to  form  the  cyclo¬ 


propane  derivative, 


ch2 

ch2 


^>CHMe,  which  undergoes  isomerisation  into 


isobutylene. 

sec.-Butyl  alcohol,  free  from  2erL-butyl  alcohol,  is  prepared  by  the 
action  of  hydrogen  on  methyl  ethyl  ketone  in  presence  of  nickel  oxide. 
Contrary  to  Scheschukoff’s  statement  (Abstr.,  1886,  680),  sec. -butyl 
iodide  dissolves  in  hot  water,  being  hydrolysed  to  sec. -butyl  alcohol. 


G.  Y. 
k  k 
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Physical  Properties  of  Liquid  and  Solid  Acetylene. 

Douglas  McIntosh  (J.  Physical  Chem .,  1907,  11,  306 — 317). — The 
author  has  determined  the  most  important  physical  constants  of 
acetylene.  The  sublimation  temperature  of  solid  acetylene  is  —  83*6°, 
m.  p.  —  81*5°  (under  a  pressure  of  895  mm.).  Prom  Clausius'  equation 
the  heat  of  vaporisation  of  the  liquid  is  calculated  to  be  21 -3  x  1010ergs., 
that  of  the  solid,  23*0  x  1010  ergs.  Direct  measurement  of  the 
former  quantity  gave  2 DO  x  1010  ergs.  The  specific  heat  of  liquid 
acetylene  between  —  78*5°  and  -73°  is  equivalent  to  4*4  x  107  ergs. 
The  liquid  has  D-80  0*613;  solid,  D-80  0*72.  Critical  temperature, 
36  ‘5° ;  critical  pressure,  6D6  atmospheres;  critical  volume,  83  c.c. 
The  constants  a  and  b  of  van  der  Waals’  equation  are  0*0880  and 
0*00230  respectively. 

From  the  high  value  of  the  molecular  volume  of  acetylene  (42)  the 
author  concludes  that  acetylene  contains  a  bivalent  carbon  atom,  and 
has  the  constitution  of  acetylidene,  C!CH2.  The  atomic  volume  of 
bivalent  carbon  in  acetylene  is  therefore  about  20,  which  agrees  with 
the  value  obtained  from  the  molecular  volume  of  liquid  carbon 
monoxide. 

Acetylene  forms  crystalline  compounds  with  ethyl  ether,  ethyl 
alcohol,  acetone,  and  with  the  halogen  hydrides  (1)  at  low  temper¬ 
atures.  The  great  solubility  of  the  hydrocarbon  in  many  organic 
liquids  is  probably  connected  with  this  property.  Liquid  acetylene  is 
a  non-conducting  and  non-ionising  solvent. 

Incidentally,  an  electrically  controlled  Dewar  tube  thermostat  is 
described  by  means  of  which  temperatures  from  -70°  to  -  95°  can 
be  readily  maintained  constant  to  between  0'3°  and  0*4°.  H.  M.  D. 

Determination  of  Melting  Points  at  Low  Temperatures. 
II.  Leo  F.  Guttmann  (J.  Amer.  Chem.  Soc.,  1907,  29,  345 — 34*). — 
The  following  m.  p’s.  have  been  determined  by  the  method  described 
previously  (Trans.,  1905,  87,  1037).  Methyl  alcohol,  -97’8°;  ethyl 
alcohol,  —  117*3°;  methyl  acetate,  —  98*7°;  ethyl  acetate,  —  82*8°  ; 
propyl  acetate,  —92*5°;  pentane,  —  147*5°;  hexane,  -93*5°;  octane, 
—  98*2°;  ethyl  ether,  -  117*6°;  ethyl  bromide,  —  117*8°;  methyl  iodide, 
-64*4°;  ethyl  iodide,  —108*5°;  n-propyl  iodide,  -98*8°;  isopropyl 
iodide,  —89°  to  -91*8°;  isobutyl  iodide,  —90*7°;  ethyl  formate, 
-78*9°;  ethyl  propionate,  -72*6°;  ethyl  butyrate,  -93*3°;  acet¬ 
aldehyde,  —  124*6°;  acetone,  —94*6°;  and  methyl  ethyl  ketone,  -  85*9°. 

The  results  of  these  determinations  show  the  value  of  the  m.  p.  as 
a  criterion  of  purity.  Of  the  alcohols,  methyl  and  ethyl  alcohols  give 
a  m.  p.,  but  with  propyl,  isobutyl,  and  isoamyl  alcohols  no  definite 
m.  p.  is  obtainable,  owing  probably  to  their  being  composed  of  mixtures 
of  various  isomerides.  The  esters  and  alkyl  iodides  are  more  readily 
obtainable  in  a  pure  state.  It  is  noteworthy  that  ethyl  alcohol,  ethyl 
ether,  and  ethyl  bromide  have  almost  the  same  m,  p.  E.  G. 

Direct  Hydrogenation  of  Allyl  Compounds.  Paul  Sabatier 
(C onipt  rend,  1907,  144,  879 — 881.  Compare  this  vol.,  i,  488,  490). — Of 
the  reactions  of  direct  hydrogenation  in  presence  of  reduced  nickel  the 
one  most  easily  effected  is  the  addition  of  hydrogen  to  an  ethylenic 
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linking,  and  in  an  ethylenic  compound,  capable  of  hydrogenation  in  a 
second  manner,  it  is  possible  to  effect  the  reduction  of  the  ethylenic 
bond  alone  (compare  Haller  and  Martine,  Abstr.,  1905,  i,  533; 
Darzens,  Abstr.,  1905,  i,  172;  this  vol.,  i,  277;  Sabatier  and 
Senderens,  Abstr.,  1905,  i,  333).  When  allyl  alcohol  vapour  mixed 
with  hydrogen  is  passed  over  reduced  nickel  at  130 — 170°,  it  is  com¬ 
pletely  reduced  to  propyl  alcohol  containing  a  small  quantity  of  prop- 
aldehyde.  The  same  reaction  is  effected,  much  less  rapidly,  by  means 
of  reduced  copper  at  above  180°.  Allyl  oxide  is  similarly  reduced 
by  nickel  at  135 — 140°  to  propyl  oxide,  but  the  allyl  halides  are 
decomposed  with  separation  of  the  haloid  acid.  E.  H. 

Addition  of  Hydrogen  Chloride  to  fsoButylene  Oxide. 
K.  Krassusicy  (J.  pr.  Chem.,  1907,  [ii],  75,  238 — 247.  Compare 
Abstr.,  1901,  i,  246  ;.  1902,  i,  8). — A  criticism  of  the  work  of  Henry 
(Abstr.,  1906,  i,  228  ;  this  vol.,  i,  7)  and  of  Michael  and  Leighton 
(Abstr.,  1906,  i,  551,  781).  The  results  obtained  on  reinvestigation 
of  the  action  of  hypochlorous  acid  and  of  hydrogen  chloride  on 
isobutylene  oxide  are  in  agreement  with  the  author’s  previous  state¬ 
ments.  The  product  of  the  action  of  hydrogen  chloride  on  isobutylene 
oxide  consists  of  chlorotrimethylcarbinol,  traces  of  condensation  pro¬ 
ducts  of  isobutaldehyde,  and  an  oil,  b.  p.  132 — 136°,  which  is  insoluble 
in  water  and  is  not  a  chlorohydrin,  since  it  does  not  yield  an  oxide 
when  distilled  over  potassium  hydroxide.  An  insoluble,  white, 
amorphous  substance,  m.  p.  142—144°,  is  obtained  if  the  turbid  liquid, 
formed  by  saturating  isobutylene  oxide,  cooled  by  ice-water,  with 
hydrogen  chloride,  is  treated  with  ether.  The  chloro-compound, 
C4H7C1,  obtained  by  distilling  the  chlorohydrin  over  phosphoric  oxidp, 
forms  a  dibromide,  C4H7ClBr2.  G.  Y. 

2er<.-Pinacolyl  Alcohol.  Maurice  Delacre  ( Bull.  Soc.  chim., 
1907,  [iv],  1,  455 — 461.  Compare  Abstr.,  1906,  i,  476,  551,  784, 
921,  and  Henry,  Abstr.,  1906,  i,329). — tertf.-Pinacolyl  alcohol  (dimethyl- 
isopropylcarbinol),  CHMe2*CMe2*OH,  b.  p.  118 — 118*6°,  m.  p.  —12°, 
obtained  by  the  action  of  magnesium  isopropyl  bromide  on  acetone,  on 
treatment  with  acetic  anhydride  furnishes  an  acetate,  b.  p.  139 — 143°, 
which,  when  warmed  with  powdered  potassium  hydroxide,  regenerates 
the  alcohol  unchanged.  The  latter  is  not  reduced  by  metallic  sodium, 
and,  when  treated  with  bromine  in  presence  of  ice  or  cold  water, 
furnishes  a  substance,  b.  p.  115 — 119°.  If  cold  water  or  ice  is  not 
employed  the  principal  product  is  a  crystalline  bromide,  m.  p. 
132 — 133°.  The  alcohol  yields  a  crystalline  urethane,  m.  p.  65 — 66°. 

sec. -Pinacolyl  alcohol  (methyheri.-butylcarbinol),  CMe3’CHMe*OH, 
on  treatment  with  acetyl  chloride,  furnishes  an  acetate,  b.  p.  135 — 143°, 
and  this,  when  warmed  with  powdered  potassium  hydroxide,  regenerates 
the  sec. -alcohol  unchanged,  b.  p.  117 — 121°,  which,  on  treatment  with 
bromine  in  presence  of  ice,  furnishes  pinacolin,  b.  p.  107 — 110°,  but  if 
ice  is  not  employed  the  principal  product  is  a  crystalline  bromide, 
m.  p,  132 — 133°,  closely  resembling  that  obtained  from  the  tert. -alcohol 
under  similar  conditions.  The  sec. -alcohol  furnishes  a  crystalline 
urethane ,  m.  p.  76 — 77°.  T.  A.  H. 

k  k  2 
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Preparation  of  Alkyloxyglycols.  Auguste  Behal  and  Marcel 
Sommelet  (D.B.-P.  130202.  Compare  this  vol.,  i,  275). — The  process 
now  described  is  a  modification  of  the  method  formerly  employed  in 
the  production  of  the  alkyloxyglycols.  It  consists  in  subjecting  halo- 
genated  methyl  alkyl  ethers  to  the  action  of  ketones,  nitriles,  or  acid 
amides  in  the  presence  of  metals  or  organo-metallie  compounds. 

fi-Hydroxy-a-ethoxy-fi-methyldecane,  CsHl7*CMe(OH),CH2'OEt,  b.  p. 
140 — 150°/20  mm.,  is  produced  by  slowly  adding  chloromethyl  ethyl 
ether  to  a  mixture  of  pelargononitrile  and  magnesium  in  dry  ether. 

fi-Hydroxy-a-ethoxy-fi-melhylundecane,  C9H19*CMe(OH)*CH2*OEt, 
b.  p.  153 — 155°/17  mm.,  and  (5-FIydroxy-a-ethoxy-fi-methyldodecane, 
b.  p.  160 — 162°/15  mm.,  are  obtained  respectively  from  methyl  nonyl 
ketone  and  methyl  decyl  ketone.  G.  T.  M. 

Determination  of  the  Limits  of  Inflammability  of  Explosive 
Mixtures  of  Ethyl  Ether  Vapour  and  Air.  Jean  Meunier 
{Compt.  rend.,  1907,  144,  796 — 798). — The  author  has  applied  a  modi¬ 
fication  of  the  method  previously  used  {Compt.  rend.,  1900,  131,  727) 
with  mixtures  of  hydrocarbon  vapours  and  air  to  mixtures  of  ethyl 
ether  vapour  and  air.  Air  containing  0  045  gram  of  ethyl  ether 
vapour  per  litre  does  not  inflame ;  when  the  proportion  of  ether 
amounts  to  0  09  gram  per  litre  there  is  a  clear  ignition  giving  a  blue 
flame  which  is  rapidly  propagated  in  the  explosion  vessel  ;  with  0T35 
gram  of  ether  per  litre  the  combustion  is  explosive,  accompanied  by  a 
blue  flame,  which  is  very  rapidly  propagated  ;  with  0480  gram  of  ether 
per  litre  the  combustion  is  explosive,  but  the  flame  is  green,  indicating 
an  excess  of  ether  vapour  ;  air  containing  0-225  gram  of  ether  per  litre 
is  not  inflammable,  and  extinguishes  a  lighted  taper.  One  litre  of  air 
at  15°  is  theoretically  necessary  for  the  combustion  of  0-098  gram  of 
ether.  The  author  concludes  that  the  limits  of  inflammability  of 
ether  in  air  are  approximately  0-075  and  0-2  gram  of  vapour  per  litre. 
On  the  results  obtained  is  based  a  method  for  the  determination  of  the 
proportion  of  ether  vapour  in  mixtures  with  air.  E.  H. 

Limit  of  Inflammability  of  Mixtures  of  Ether  Vapour  and 
Air.  Octave  Boudouard  and  Henri  Le  Chatelier  {Compt.  rend., 
1907,  144,  910 — 911.  Compare  Meunier,  preceding  abstract), — The 
authors  draw  attention  to  the  fact  that  they  have  determined  pre¬ 
viously  (Abstr.,  1898,  ii,  574)  the  inferior  limit  of  inflammability  of 
ether  vapour  in  air  to  be  0'06  gram  per  litre.  E.  H. 

Formation  of  Double  Salts  in  Solvents  other  than  Water. 
Livio  Cambi  (Atti  Fi.  Accad.  Lincei,  1907,  [v],  16,  i,  403 — 408). — 
The  author  describes  double  salts  having  the  compositions  : 
CuCl2,LiCl,HC02H  ;  CuCl9,LiCl,CH3-CN  ;  CdI2,2NaI,9COMe2  ; 
CoI2,2NaI,9COMe2  ;  CdI2,2NaI,6Ac20  ;  CoI2,NaI,6Ac20,  and 
CoI2,NaI,3 Ac20.  The  formulae  of  the  two  salts  crystallising  with 
acetone  are  indicated  by  that  of  the  salt  CoI2,9H20  (Bolschakoff, 
Abstr.,  1899,  ii,  427),  as  it  is  often  found,  for  example,  with  the  carnal- 
lites,  that  the  number  of  mols.  of  water  of  crystallisation  in  the 
double  salt  is  the  same  as  in  the  crystalline  hydrate  of  the  salt  of  the 
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bivalent  metal.  That  acetone  mols.  can  replace  an  equal  number  of 
water  mols.  is  rendered  probable  by  our  knowledge  of  oxonium  salts 
(Schmidt,  Basische  Eigenschaften  des  Sauerstoffs  und  Kohlenstoffs,  1904, 
23).  No  hydrated  double  salt  is  known  corresponding  with  the  salt 
CoI2,NaI,3Ac20,  although  the  compound  CdI2,HI,3H20  (Dobroserdoff, 
Abstr.,  1900,  ii,  654)  has  been  obtained.  The  difference  in  colour 
between  the  two  salts,  CoI2,NaI,3Ac20  and  CoI2,21SraI,6Ac20,  which 
are  green  and  reddish-brown  respectively,  recalls  the  colour  phenomena 
observed  in  aqueous  solutions  of  cobalt  iodide,  bromide  and  chloride 
when  the  concentration  and  temperature  are  varied.  T.  H.  P. 

Behaviour  of  Sodium  and  Sodium  Alkyloxides  towards 
Various  Esters  of  Acetic  Acid.  Louis  Allen  Higley  (Arner. 
Chem.  J.,  1907,  37,  293 — 324). — Nef  has  shown  (Abstr.,  1902,  i,  6) 
that  the  alkylation  of  anilines  by  sodium  alkyloxides  is  due  to  the 
alkylidene  dissociation  of  the  latter.  Thus,  in  the  alkylation  of  acetyl- 
ethylaniline  the  alkylidene  residue  unites  directly  with  the  anilide, 
E*CH<+  H*CH2*CO'NPhEt  — >  R*CH2-CH2-CO-NPhEt.  It  is 
evident,  however,  from  the  work  of  Geuther  and  Claisen  with  ethyl 
acetate  and  sodium  ethoxide  that  these  reactions  might  be  due  to  an 
intermediate  formation  of  ethyl  acetoacetate.  This  compound  would 
unite  immediately  with  the  alkylidene  present  to  form  mono-  and  di- 
alkylacetoacetic  esters,  which  in  the  presence  of  the  sodium  hydroxide 
would  give  rise  to  mono-  and  di-alkylacetic  acids.  It  has  now  been 
proved  that  this  intermediate  formation  of  ethyl  acetoacetate  does 
actually  occur  when  acetethylanilide  is  heated  with  sodium  alkyl¬ 
oxides  at  100°.  There  are  cases,  however,  where  the  alkylation  must 
take  place  directly.  Thus  in  the  alkylation  of  the  formyl  group  and 
in  the  replacement  of  the  tertiary  hydrogen  atom  in  the  -isobutyl 
group,  the  formation  of  an  acetoacetic  acid  derivative  is  impossible. 

It  has  been  shown  by  Nef  (Abstr.,  1898,  i,  112)  that  the 
reaction  between  ethyl  acetate  and  sodium  ethoxide  proceeds  as  follows 
and  is  reversible:  CH3’C02Et -t-NaOEt  — >-  CH8,C(OEt)2,ONa  — >- 
CH2:C(OEt)-ONa  +  EtOH.  CH2:C(OEt)-ONa  +  CH3-C02Et  > 
CH3‘C(0Et)(0Na)*CH2*C02Et  — >  CH8*C(0Na):CH-C02Et  +  EtOH. 
Experiments  have  proved  that  this  reaction  proceeds  with  measurable 
velocity  at  20°,  and  that  equilibrium  is  not  reached  until  after  about 
twenty-five  days.  Meyer  and  Friessner  (Abstr.,  1902,  i,  657)  have 
found  that  at  100°  equilibrium  is  attained  in  two  hours. 

Michael’s  conclusion  (Abstr.,  1901,  i,  123;  1905,  i,  506)  that 
metallic  sodium  reacts  directly  with  ethyl  acetate  with  formation  of 
hydrogen  and  ethyl  sodioacetoacetate  is  untenable  for  the  following 
reasons.  (1)  When  ethyl  acetate  in  dry  ether  is  treated  with  sodium, 
neither  hydrogen  nor  ethyl  sodioacetoacetate  is  produced,  but  the 
reaction  proceeds  thus  : 

2CH3-C02Et  +  4Na  ONa-CMe:C(ONa)*CH;i  +  2NaOEt. 

On  treating  the  product  with  dilute  acid,  dimethylketol, 
OH-CHMe-CO-CHg, 

is  produced.  Acetyldimethylketol  semicarbazone,  m.  p.  162°,  forms 
white  needles.  (2)  Ethyl  butyrate  and  ethyl  hexoate  react  with 
sodium  with  production  of  nearly  quantitative  yields  of  ketol  deriv- 
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atives  of  the  type  OKa'CRlCR’ONa  (Bouveault  and  Locquin,  Abstr., 
1905,  j,  560).  (3)  Propionyl,  butyryl,  and  isovaleryl  chlorides,  on 

treatment  with  sodium,  yield  compounds  of  the  butyroin  type, 
OH'CHPia‘C0Pra  (Klinger  and  Schmitz,  Abstr.,  1891,  890). 

By  the  action  of  sodium  ethoxide  on  acetethylanilide  at  100°  in 
a  sealed  tube,  ethyl  acetoacetate  was  obtained  in  a  yield  of  37%  of 
the  theoretical.  When  dry  sodium  benzyloxide  is  heated  at  180°, 
various  products  are  obtained,  but  the  main  reaction  evidently  consists 
in  the  conversion  of  the  compound  into  benzoic  acid  and  hydrogen. 
By  the  oxidation  of  sodium  benzyloxide  in  dry  air,  sodium  benzoate 
and  sodium  peroxide  are  produced. 

A  study  was  made  of  the  behaviour  of  sodium  benzyloxide  towards 
benzyl  acetate,  acetethylanilide,  formethylanilide,  and  benzyl  sodio- 
acetoacetate  under  various  conditions.  In  the  alkylation  of  benzyl 
acetate  by  sodium  benzyloxide,  only  a  2%  yield  of  benzyl  aceto¬ 
acetate  was  obtained,  whilst  in  the  reaction  between  ethyl  acetate 
and  sodium  ethoxide,  36’5%  of  ethyl  sodioacetoacetate  is  produced  when 
the  equilibrium  point  is  reached.  Conrad  and  Hodgkinson  (Abstr., 
1877,  i,  590)  found  that  when  benzyl  acetate  is  treated  with  sodium, 
benzyl  acetoacetate  is  not  formed,  but  that  at  135°  hydrogen  is  evolved 
and  benzyl  /?-phenylpropionate  produced.  Bacon  (Abstr.,  1 905,  i, 
204)  has  shown  that  benzyl  ether  is  also  produced  in  this  reaction. 
Experiments  have  been  carried  out  with  a  view  to  ascertain  whether  the 
production  of  the  benzyl  /3-phenylpropionate  takes  place  through  an 
intermediate  formation  of  benzyl  acetoacetate,  or  whether  it  is  due  to 
a  direct  alkylation  of  the  benzyl  acetate  by  phenylmethylene,  thus, 
CHPh<  +  H-CH2-C02-CvH7  — >  CH2Ph-CH2-C02-C7H7.  The  results 
show  that  the  alkylation  takes  place  directly  without  intermediate  form¬ 
ation  of  the  acetoacetate,  and  the  same  has  been  found  true  of  the 
alkylation  of  benzyl  propionate  and  butyrate.  The  copper  derivative 
of  benzyl  acetoacetate,  m.  p.  156°,  forms  green,  feathery  crystals. 

E.  G. 

Hydrolysis  of  Esters  of  Polyacid  Alcohols.  J  ijlius  Meyer 
( Zeitsch .  Elektrochem.,  1907,  13,  186—190). — The  rate  of  hydrolysis 
of  glycol  monoacetate  dissolved  in  0  01  and  0  02  A-hydrocbloric  acid 
at  25'2°  is  measured.  The  reaction  is  of  the  first  order,  the  velocity 
constants  being  2‘85  x  10~3  and  5  65  x  10~3.  The  diacetate  is  also 
studied  in  the  same  way.  In  this  case  the  hydrolysis  takes  place  in 
two  stages.  C9H4(OAc)2  +  H20  =  OH>C2H4’OAc  +  C2H402  and 
OH-C2H4-OAc  +  H20  =  C2H4(OH)2  +  C2H402. 

The  velocity  constant  of  the  second  reaction  being  known,  it  is  possible 
to  calculate  that  of  the  first  from  measurements  of  the  rate  of 
hydrolysis  of  the  diacetate.  The  values  of  the  constant  found  are 
5'72  x  10“3  in  O  OIA  hydrochloric  acid  and  9*78  x  10-3  in  0  02A 
acid.  T.  E. 

Synthesis  of  Pats.  I.  Symmetrical  Glycerides.  Adolf 
Grun  and  P.  Schacht  ( Ber .,  1907,  40,  1778 — 1791.  Compare  Abstr., 
1905,  i,  562). — The  yield  of  diglyceride  obtained  by  the  action  of 
glyceryl  disulphate  on  a  fatty  acid  decreases  as  the  molecular  weight 
of  the  acid  diminishes.  Triglycerides  of  the  type  /?-lauro-a-distearin, 
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obtained  by  the  action  of  an  acid  anhydride  or  chloride  on  the 
diglyceride,  exist  in  two  forms  (compare  Duffy,  Jahresb.,  1852,  507). 
The  one  form  dissolves  readily  and  has  a  low  m,  p.,  whereas  the  other 
is  sparingly  soluble,  and  has  either  a  higher  m.  p.  or  a  double  m.  p. 
The  glycerides  of  low  m.  p.  can  be  crystallised  from  various  solvents 
without  undergoing  transformation,  but  when  such  a  solution  is 
impregnated  with  a  crystal  of  higher  m.  p.,  molecular  transformation 
into  the  latter  form  occurs.  The  reverse  change  has  not  been 
accomplished  so  far.  When  melted  and  solidified,  the  compounds  with 
double  m.  p.  melt  quite  sharply  at  a  fixed  temperature.  Lauro- 
distearin  and  myristodilaurin  give  the  higher  m.  p.  and  myristodistearin 
and  oleodistearin  the  lower  m.  p.  In  the  latter  cases,  however,  the 
compounds  after  recrystallisation  again  have  two  melting  points 
(compare  Kreis  and  Hafner,  Abstr.,  1903,  ii,  190). 

Barium  glyceroldisulphate,  0H*C3H5(0*S02)2Ba,2H20,  crystallises 
from  dilute  alcohol.  The  potassium  salt  is  anhydrous  and  sparingly 
soluble.  fi-Aceto-a-distearin,  0Ac*C3H5(0,C0*0l7H35)2,  obtained  by 
heating  distearin  with  an  excess  of  acetic  anhydride,  forms 
colourless  crystals,  m.  p.  it  is  sparingly  soluble  in  alcohol  and 

is  not  decomposed  when  exposed  to  bright  light  for  some  months  in 
a  vacuum. 

/3-Oleo-a-distearin  (Kreis  and  Hafner,  Abstr.,  1903,  i,  788)  melts  at 
42°  when  freshly  prepared,  but  after  a  year  has  the  double  m.  p.  41° 
and  55°,  and  after  solidifying  melts  again  at  42°. 

ft -Lauro-a-distearin,  051H9806,  exists  in  two  forms,  which  can  be 
separated  by  some  30 — 35  crystallisations  from  ether.  The  labile 
form  has  m.  p.  53’5°when  freshly  prepared  and  52'50  after  solidifying. 
The  stable  form,  after  crystallising,  melts  at  56‘5°  and  68 '5°,  but  after 
solidifying  it  has  a  single  m.  p.  66'5°. 

fi-Myristo-a-distearin,  C53H102O(.,  exists  in  two  forms.  The  labile 
compound  has  m.  p.  57°  when  freshly  prepared  and  55 '5°  after 
solidifying.  The  stable  form  crystallises  in  slender,  glistening  needles 
practically  insoluble  in  alcohol,  m.  p.  58'5°  and  65°,  and  after 
solidifying,  58-5°. 

Dimyristin>  C31H60O5,  forms  colourless  crystals  sparingly  soluble  in 
light  petroleum,  m.  p.  (from  ether)  63°,  (from  amyl  alcohol)  65°.  It 
yields  an  additive  compound  with  myristic  acid, 

0H*C3H5(0*C0*C13H27)2,2C13H27*C02H, 
in  the  form  of  colourless  crystals,  m.  p.  53'5°  or  55°,  which  are  more 
readily  soluble  than  dimyristin  in  all  organic  solvents.  (3-Aceto- 
a-dimyristin,  C33H6206,  crystallises  from  ether  partly  in  the  form 
of  glistening  needles,  m.  p.  41 '5°,  and  partly  as  nodular  masses, 
m.  p.  46’5°.  The  needles,  when  kept  for  some  months,  also  melt  at 
46-5°. 

/ 3-Lauro-a-dimyristin ,  C43H8206,  forms  a  microcrystalline  powder, 
m.  p.  46'5°,  and  also  exists  in  a  second  form,  m.  p.  36'5°. 

Dilaurin,  C27H5205,  has  been  obtained  in  a  liquid  form  only  from 
glyceroldisulphuric  acid,  but  from  a-dichlorohydrin  and  potassium 
laurate  in  the  form  of  nodular  masses  of  needles,  m.  p.  55°. 

fi-Myristodilaurin ,  C41H7806,  exists  in  two  forms,  a  labile  compound 
crystallising  in  colourless  plates,  m.  p.  32°,  and  a,  stable,  micrQ- 
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crystalline  powder,  m.  p.  39-5°  (indefinite).  An  oily  laurodimyristin 
is  formed  in  the  preparation  of  the  two  /J-myristodilaurins. 

j3  Slearodilaurin,  C45H8605,  has  m.  p.  37’5°  and,  after  solidifying, 
42‘5°,  and  is  accompanied  by  a-lciuro-afi-distearin,  CMH0SO6,  which  has 
m.  p.  52-5°  and,  after  being  kept  for  some  time,  49’5°.  J.  .T.  S. 

Synthesis  of  Fats.  II.  Unsymmetrical  Glycerides  and 
their  Decomposition.  Adolf  Grun  and  E.  Theimer  (Ber.,  1907, 
40,  1792 — 1801.  Compare  preceding  abstract). — Unsymmetrical 
diacyl  derivatives  of  glycerol  a-monochlorohydrin  of  the  type 
CH2Cl*CH(0C0It),CH2,0'C0E.  have  been  prepared  by  the  action  of 
fatty  acids  on  the  disulphate  of  the  monochlorohydrin.  As  a  rule 
they  are  accompanied  by  small  amounts  of  s-diglycerides. 

a -Chloro-afi-distearin,  CgHgC^OCO-C^Hg^,  crystallises  from  ether 
or  alcohol  and  has  m.  p.  56°,  or  after  solidifying,  41°.  The  chlorine  is 
not  readily  replaced  by  hydroxyl,  but  when  heated  with  silver  nitrite 
at  120°  in  a  current  of  hydrogen  it  yields  /3-distearin,  m.  p.  78,2°. 

a-Aceto-a/3-distearin,  C41H7806,  has  m.  p.  43°,  but  after  several  weeks 
this  has  risen  to  48°,  but  after  resolidifying  has  again  fallen  to  43°. 

a-Lauro-afi-distearbi,  C51H9806,  has  m.  p.  49°,  or  after  solidifying,  47°. 
a-Myristo-afi-distearin,  C6sH102Of.,  crystallises  from  alcohol  in  short 
needles,  m.  p.  52°  and  62°,  or  after  solidifying,  59°. 

a  -Chloro-afi-dimyristin,  C3H5C1(OCO*C13H27)2,  forms  colourless 
crystals,  m.  p.  27 — 29°.  The  pure  compound,  m.  p.  29°,  is  most 
readily  prepared  by  the  action  of  thionyl  chloride  on  afi-dimyristin, 
Cg^^oOg,  which  melts  at  64-5°,  or  when  kept  for  some  months  at  62‘5°. 
The  isomeric  aa-dimyristin  has  m.  p.  55°  and  61°,  or  after  solidifying, 
61°.  a-Lauro-af3-dimyristin,  C43HS206,  crystallises  in  needles  from 
alcohol  and  has  m.  p.  45°,  or  after  some  weeks,  43’5°.  a-Chloro- 
afi-dilaurin,  C3H5Cl(0*C0*CnH23)2,  has  m.  p.  24°.  a -Myristo- 
a(d-dilaurin,  C41H78Oa,  has  m.  p.  41°,  cr  after  solidifying,  36  5°. 
a~Stearo-afi-dilaurin,  C45Hg606,  has  m.  p.  46°,  or  after  solidifying,  44°. 

a-Chloro-a/3-distearin  can  be  progressively  hydrolysed  by  heating  it 
for  two  hours  at  70°  with  10  mols.  of  98%  sulphuric  acid.  The 
products  are  stearic  acid,  monostearin,  and  monostearochlorohydrin. 

J.  J.  S. 

Theory  of  Saponification.  III.  Milan  J.  Stritar  and  Richard 
Fanto  ( Monatsh .,  1907,  28,  383 — 396.  Compare  Abstr.,  1904,  i,  843; 
this  vol.,  i,  277  ;  Kremann,  Abstr.,  1905,  ii,  630  ;  1906,  ii,  731). — 
This  is  in  part  a  reply  to  Kremann  ( loc .  cit .)  and  Lewkowitsch  (this 
vol.,  i,  10).  The  authors’  view  that  the  saponification  of  glycerides  by 
means  of  alcoholic  alkalis  takes  place  chiefly  by  direct  hydrolysis  of 
the  triglyceride,  the  displacement  of  the  glycerol  by  the  solvent 
alcohol  and  subsequent  hydrolysis  of  the  ester  so  formed  beiDg  minor 
reactions,  is  in  opposition  to  that  of  Kremann,  according  to  which 
direct  hydrolysis  of  the  triglyceride  does  not  take  place.  Whilst  the 
displacement  of  the  glycerol  is  almost  instantaneous  in  presence  of 
much  alkali,  if  the  amount  of  the  latter  is  limited  the  reaction  takes 
place  much  more  slowly  and  can  be  followed  quantitatively,  in  the  case 
of  triacetin  when  about  3%  of  the  alkali  required  for  total  saponifica- 
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tion  is  employed,  or  in  that  of  rape-seed  oil  when  the  amount  of 
alkali  present  has  diminished  from  16%  to  7%. 

A  number  of  experiments  with  rape-seed  oil,  in  which  the 
hydrolysis  was  stopped  by  addition  of  a  known  amount  of  acetic  acid 
in  the  manner  previously  described  (this  vol.,  i,  277),  the  excess  of 
acetic  acid  titrated,  the  soap  decomposed  by  acetic  acid,  and  the 
alcohol  and  glycerol  determined  in  the  washed  and  dried  fat,  are 
described  and  the  results  tabulated.  It  is  found  that  the  sum  of  the 
hydroxyl  ions  consumed  (s)  and  the  hydroxyl  equivalents  of  the 
alcohol  (a)  and  of  the  glycerol  ( g )  found  is  greater  than  the  ester 
number  ( e )  of  the  original,  neutral  fat.  One  at  least  of  the  two 
reactions,  direct  hydrolysis  of  the  triglyceride  and  displacement  of 
the  glycerol,  must  take  place  in  more  than  one  stage,  since  if  both 
reactions  were  to  take  place  directly,  s  +  a  +  g  must  equal  e.  An 
approximate  calculation  of  the  composition  of  the  residue  shows  that 
the  amount  of  ester  formed  is  36 — 37%  in  excess  of  that  required  by 
the  direct  reaction.  The  amount  of  glycerol  found  points  to  the 
presence  of  a  diacin.  It  is  argued  that  the  reaction  taking  place  in 
more  than  one  stage  is  the  displacement  of  the  glycerol. 

Further  light  can  be  thrown  on  the  course  of  the  saponification  only 
by  isolation  of  the  intermediate  products,  which  will  be  attempted. 

G.  Y. 

Reagent  in  the  Chemistry  of  Fats.  II.  Ernest  Twitchell 
(J.  Amer.  Chem.  Soc.,  1907,  29,  566 — 571.  Compare  Abstr.,  1906, 
i,  331). — In  the  earlier  paper  it  was  pointed  out  that  sulphophenyl-  and 
sulphonaphthyl-stearic  acids  act  as  catalytic  agents  in  the  hydrolysis 
of  fats.  It  is  now  found  that  these  acids  are  also  capable  of  accelerat¬ 
ing  the  esterification  of  the  higher  fatty  acids  under  conditions  in 
which  the  process  would  otherwise  be  scarcely  noticeable.  The  reaction 
only  takes  place  completely  when  the  water  produced  is  removed  ;  the 
use  of  these  sulphostearic  acids  is  therefore  especially  applicable  to  the 
esterification  of  the  higher  fatty  acids  and  alcohols  which  are  not 
readily  volatile  at  100°,  since  the  action  occurs  rapidly  at  this 
temperature  and  the  water  can  be  eliminated  by  evaporation. 

Experiments  are  described  in  which  the  quantitative  esterification 
of  glycerol  and  other  alcohols  by  commercial  stearic  acid  (a  mixture 
of  stearic  and  palmitic  acids)  has  been  effected  by  means  of  sulpho- 
naphthylstearic  acid.  From  the  results  obtained,  the  “  hydroxyl  value  ” 
(milligrams  of  potassium  hydroxide  containing  the  same  amount  of 
hydroxyl  as  1  gram  of  the  alcohol)  of  the  alcohols  has  been  calculated. 
The  reaction  has  been  extended  to  the  estimation  of  the  alcoholic 
hydroxyl  value  of  hydroxy-acids  of  the  fatty  series  and  their  glycerides. 
The  following  hydroxyl  values  have  been  obtained:  lard,  1*8;  fatty 
acids  of  lard,  8*3;  tallow  fatty  acids,  2’3  ;  olive  oil,  6*4  and  5*0; 
cotton-seed  oil,  7*8  and  8-2  ;  fatty  acids  of  cotton-seed  oil,  12'8 ; 
castor  oil,  149'0;  and  fatty  acids  of  castor  oil,  161*4. 

Experiments  have  also  been  made  which  show  that  the  higher 
fatty  acids  can  be  quantitatively  esterified  by  alcohols,  such  as 
glycerol,  ceryl  alcohol,  and  amyl  alcohol,  in  presence  of  sulphonaphthyl- 
stearic  acid,  E,  G. 
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Oplical  Activity  of  Mineral  Oil.  Julius  Marcusson  ( Chem . 
Zeit.,  1907,  31,  419 — 422). — On  fractionally  distilling  the  unsaponi- 
liable  portion  of  an  olein,  obtained  from  tallow  and  palm  fat,  it  was 
found  that  the  rotatory  power  of  the  fractions  increased  as  their  boiling 
points  rose.  This  is  in  agreement  with  Engler’s  observations  on  mineral 
oil.  Determinations  of  the  iodine  number  of  the  various  fractions 
gave  widely  different  results,  according  as  they  were  made  by  the  Wys 
or  Hiibl- Waller  method.  This  phenomenon  is  also  exhibited  by 
cholesterol,  but  not  by  ordinary  fats.  A  further  point  of  resemblance 
between  artificial  and  natural  mineral  oils  lay  in  the  fact  that  the 
optical  activity  of  both  is  diminished  by  concentrated  sulphuric  acid. 
In  reply  to  Keuberg’s  objection  (Abstr.,  1906,  i,  923)  that  the  amount 
of  cholesterol  in  fat  is  too  small  to  account  for  the  high  optical  activity 
of  some  mineral  oils,  it  is  pointed  out  that  the  fats  of  marine  animals, 
which,  according  to  Engler,  probably  form  the  chief  source  of  these 
oils,  contain  a  much  larger  percentage  of  cholesterol  than  ordinary  fat, 
and  that,  moreover,  cholesterol  or  phytosterol  form  normal  constituents 
of  almost  every  part  of  the  animal  or  vegetable  organism.  The  author 
also  criticises  the  theories  of  Neuberg  and  Walden.  P.  H. 

Diacetylcarboxylic  Acid.  Carl  D.  Harries  and  Karl 
Kircher  ( Ber .,  1907,  40,  1651 — 1652). — Diacetylcarboxylic  acid, 
CHg'CO’CO’CHg'COgH,  is  obtained  as  a  yellow,  viscous  oil  by  treating 
a  chloroform  solution  of  /?-benzylidenelaevulic  acid  with  ozone  and  de¬ 
composing  the  product  with  water.  It  is  stable  to  boiling  water,  and 
forms  a  green  copper  salt,  C10H10OgCu.  The  bisphenylhydrazone, 
C17H1802N4,  in.  p.  175°,  forms  yellow  prisms,  and  the  bis-semicarbazone 
a  white  powder,  m.  p.  240°.  The  ethyl  ester,  CH3-C0’C0*CH2'C02Et, 
has  b.  p.  79 — -80‘5°/10  mm.,  and  its  phenylhydrazone  has  m.  p.  115°. 

c.  s. 

Condensation  of  Ethyl  Oxalate  with  Dimethylketol.  Otto 
Diels  and  Max  Stern  {Ber.,  1907,  40,  1622  — 1629). — The  work  of 
Diels  and  Plant  (Abstr.,  1905,  i,  509)  has  been  continued  with  the 
view  of  utilising  1  :  2-diketones  for  the  synthesis  of  cyclic  poly  ketones. 

Diacetylmonoxime  methyl  ether,  COMe’CMelN'OMe,  is  readily 
obtained  by  the  action  of  methyl  sulphate  on  diacetylmonoxime, 
and,  when  condensed  with  ethyl  oxalate,  forms  the  compound, 
C02Et,C0*CH2,C0,CMeIN,0Me,  which  separates  from  acetone  in 
felted  needles,  m.  p.  88°.  The  acid  has  m.  p.  114°.  Attempts  to 
convert  these  substances  into  cyclic  compounds  by  elimination  of 
alcohol  or  water  failed. 

The  compound,  CHPhlCH’CO'CMelN’OMe,  obtained  by  condensing 
diacetylmonoxime  methyl  ether  with  benzaldehyde,  crystallises  in 
prisms,  m.  p.  82°,  and  has  b.  p.  165 — 167°/14  mm. 

When  dimethylketol  is  condensed  with  ethyl  oxalate,  the  actions, 
represented  by  the  following  equations,  probably  take  place  : 

(1)  C09Et-C02Et  +  CH3-CO-CH(OH)’CH3  =  C2H5*OH 

+  C09EfC0-CH2-C0'CH(0H)-CH3 ; 

(2)  C02EfC0-CH2*C0-CH(0H)-CH3  =  C2H5-0H 

■+0H2<CO-CH(OH)>CHa. 
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The  resulting  compound,  C6H604,  is  acid  in  character,  and  can  be 
titrated  like  a  monobasic  acid.  With  phenylhydrazine,  it  forms  a 
dihydrazone,  C18H1802N4,  with  m.  p.  114-5°  (decomp.)  ;  when  methylated 
with  diazomethane  it  forms  a  methyl  derivative,  C7H804,  which  separates 
from  alcohol  in  glistening  leaflets,  m.  p.  91°,  and  which  reduces 
Fehling’s  solution. 

The  compound,  C6Hfl04,  combines  with  o-phenylenediamine  to  form  a 
characteristic  quinoxaline  derivative,  C12H1203N2,  which  forms  bright 
red  needles,  m.  p.  237°  (decomp.).  A.  McK. 

Double  Cobalt  Malonates.  Richard  C.  Lord  ( J .  Physical  Chem,, 
1907,  11,  173 — 200). — Cobalt  malonate  and  a  series  of  double  cobalt 
malonates  have  been  prepared.  Denoting  the  malonic  acid  radicle  by 
M,  the  composition  of  these  is  represented  by  the  following  formulae. 
In  most  cases  the  specific  gravity  has  been  determined,  this  being  indi¬ 
cated  by  the  figures  in  brackets.  CoM,2H00  (2-279),  H2CoM2,2H20, 
(NHA,CoMo,4HoO  (1-804),  K2CoM„,4HXf  (2-234),  Rb,CoM2,4R20 
(2-131)',  Cs2CoM2,4H20  (2-682),  K2CoM2. 

Solubility  measurements  at  18°  gave  the  following  numbers,  which 
express  the  number  of  grams  of  anhydrous  salt  in  100  grams  of  solu¬ 
tion:  CoM,  1-353  ;  (NH4)?CoM2,  10-61 ;  K2CoM2,  4-26  ;  Cs2CoM2,  14-23. 

The  electrical  conductivity  of  the  solutions  of  the  double  cobalt 
malonates  is  very  much  smaller  than  the  sum  of  the  conductivities  of 
corresponding  solutions  of  cobalt  malonate  and  the  alkali  malonates. 
The  difference  between  these  values  also  increases  considerably  with 
the  dilution.  From  this,  in  conjunction  with  the  fact  that  the  addition 
of  an  alkali  malonate  to  a  solution  of  cobalt  malonate  causes  a  change 
in  colour  from  a  bright  red  to  a  purple-red,  the  conclusion  is  drawn 
that  the  double  cobalt  malonates  are  in  reality  complex  salts,  which 
dissociate  electrolyticallv  with  the  formation  of  complex  cobalt  malonyl 
ions  of  considerable  stability.  Migration  experiments  are  described 
which  support  this  conclusion.  On  electrolysing  solutions  of  the  com¬ 
plex  cobalt  malonates,  acidified  with  malonic  acid,  the  colour  of  the 
anode  solution  changes  to  green.  The  author  supposes  that  cobalti- 
malonates  are  formed  in  these  circumstances,  but  attempts  to 
separate  crystalline  malonates  containing  tervalent  cobalt  were  un¬ 
successful.  H.  M.  D. 

Esterification  of  Succinic  Acid.  Isaac  K.  Phelps  and  J.  L. 
Hubbard  ( Amer .  J.  Sci.,  1907,  23,  368 — 374). — It  was  shown  (this 
vol.,  ii,  297)  that  pure  succinic  acid  is  obtained  best  by  hydrolysis  of 
ethyl  succinate  ;  in  the  present  paper  the  preparation  of  the  pure 
ester,  and  the  conditions  under  which  its  formation  takes  place  almost 
quantitatively,  are  described. 

The  results  of  a  number  of  experiments  show  that  whilst  the  37ield 
of  ethyl  succinate  depends  to  some  extent  on  the  purity  of  the  succinic 
acid  and  the  alcohol  employed,  on  the  proportion  of  hydrogen  chloride 
(compare  Fischer  and  Speier,  Abstr.,  1896,  i,  201),  and  the  time  of  the 
reaction,  it  is  affected  to  a  more  considerable-extent  by  the  removal  of 
the  water  formed  during  the  esterification.  This  is  accomplished  by 
passing  alcohol  vapour  charged  with  hydrogen  chloride  into  a  mixture 
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of  succinic  acid,  alcohol,  and  hydrogen  chloride,  distilling  continuously 
at  100 — 110°.  In  this  manner,  a  97 %  yield  of  ethyl  succinate  is 
obtained  from  50  grams  of  succinic  acid  in  five  hours,  whilst  the  yield 
may  be  increased  to  97*7%  in  two  and  a  half  hours  if  after  one  and 
a  half  hours  the  whole  of  the  alcohol,  water,  and  hydrogen  chloride  in 
the  distilling  flask  is  removed  by  distillation  at  60°/ 15  mm.  and  the 
esterification  process  repeated.  Only  small  amounts  of  ethyl  succinate 
are  found  in  the  alcoholic-acid  distillate.  G.  Y. 

Ester-,  Amide-,  Anilide-,  andj»-Toluidide-Acids  of  Mesaconic 
Acid.  Richard  Anschutz  [and,  in  part,  Julien  Drugman,  Ferdi¬ 
nand  Haas,  Oswald  Scharfenberg,  and  Otto  Sieplein]  ( Annalen , 
1907,  343,  139—208.  Compare  Abstr.,  1890,  368  ;  1898,  i,  128; 
Cloez,  Abstr.,  1890,  739).— Hydrogen  /3-ethyl  mesaconate, 

C02H*  C  H :  CMe  •  C02Et, 

m.  p.  67 — 68°,  was  prepared  by  Cloez  ( loc .  cit .)  by  the  action  of  barium 
carbonate  and  water  on  ethyl  dibromomethylacetoaeetate.  On  partial 
esterification  of  mesaconic  acid,  Anschutz  and  Drugman  (Abstr.,  1898, 
i,  128)  obtained  a  hydrogen  ethyl  mesaconate,  m.  p.  42°,  which  they 
considered  to  be  the  a-ethyl  ester,  C02Et*CHICMe*C02H,  and,  by 
partial  hydrolysis  of  ethyl  mesaconate,  a  hydrogen  ethyl  mesaconate, 
m.  p.  67 — 68°,  which  they  assumed  to  be  identical  with  Cloez’s 
/3-ethyl  ester.  Certain  observations  made  in  the  preparation  of 
mesaconamic  and  mesaconanilic  acids  having  thrown  doubt  on  the 
constitution  of  Anschutz  and  Drugman’s  esters,  the  partial  hydrolysis 
of  methyl  mesaconate  and  partial  methylation  of  mesaconic  acid  have 
been  studied.  It  is  found  that  whilst  the  product  of  the  partial  hydro¬ 
lysis  is  almost  pure  hydrogen  a-methyl  mesaconate,  that  of  the  partial 
methylation  is  a  mixture  of  the  a-  and  /3-methyl  esters.  The  reinvesti¬ 
gation  of  the  hydrogen  ethyl  esters  led  to  similar  results;  the  ester- 
acid  obtained  by  partial  hydrolysis  of  ethyl  mesaconate  is  hydrogen 
a-ethyl  mesaconate  and  is  isomeric  with  Cloez’s  hydrogen  /3  ethyl 
ester  which  melts  at  the  same  temperature,  whilst  the  product  of  the 
partial  esterification  is  a  mixture  of  the  a-  and  /3-ethyl  esters. 

In  the  experimental  part  of  the  paper,  the  formation  of  these  ester- 
acids  and  of  the  corresponding  mesaconamic,  mesaconanilic,  and  mesacon- 
/>-toluidic  acids,  by  conversion  into  which  the  ester-acids  have  been 
separated  and  identified,  is  described.  It  is  shown  that  the  a-alkyl 
esters,  which  are  formed  by  partial  hydrolysis,  are  the  main  com¬ 
ponents  of  the  mixtures  obtained  by  partial  esterification,  from  which 
it  is  concluded  that  the  alkyl,  which  is  the  more  difficult  to  introduce, 
is  the  first  removed  by  hydrolysis. 

The  action  of  limited  amounts  of  aniline  and  jo-toluidine  on  mesaconyl 
chloride  leads  to  the  formation  of  almost  pure  mesaconanilyl  and 
mesacomp-toluidyl  chlorides  respectively,  the  chlorine  of  the  more  acid 
a-carboxyl  chloride  group  reacting  more  readily  with  bases  than  that 
of  the  /3-carboxyl  chloride. 

Hydrogen  a-methyl  mesaconate,  m.  p.  52°,  has  the  solubility 
12‘07/100  aq.  at  20°,  and  the  conductivity  constant  A=0'0353  ;  the 
silver  salt  was  analysed;  the  ammonium  salt,  m.  p.  153  -  154°. 
Hydrogen  /3-methyl  mesaconate  crystallises  from  light  petroleum  in 
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small  needles,  m.  p.  84°,  b.  p.  135 — 137°/13  mm.,  and  has  the  solu¬ 
bility  2-55/100  aq.  at  20°,  and  the  conductivity  constant  .Sr=  0-051  ; 
the  silver  and  ammonium,  m.  p.  144 — 146°,  salts  were  analysed.  The 
mixture  of  a-  and  /2-methyl  esters  formed  by  partial  esterification, 
m.  p.  36 — 46°. 

Hydrogen  a-ethyl  mesaconate  crystallises  from  benzene  in  needles, 
m.  p.  67 — 68°,  b.  p.  14T6 — 142-2°/14  mm.,  and  has  the  solubility 
T9 1/1 00  aq.  at  20°,  and  the  conductivity  constant  K—  0-0342  ;  the  am¬ 
monium  salt,  m.  p.  127 — 128°  ;  the  silver  salt  was  analysed.  Hydrogen 
/2-ethyl  mesaconate  crystallises  from  light  petroleum  in  small,  white 
needles,  m.  p.  68°,  is  odourless  when  pure,  and  has  the  solubility 
T49/100  aq.  at  20°,  and  the  conductivity  constant  iT=  0-0553  ;  the 
silver  and  ammonium,  m.  p.  102 — 103°,  salts  were  analysed.  A  mixture 
of  equal  parts  of  the  a-  and  /2-ethyl  esters,  m.  p.  46 — 52°,  whilst  that, 
m.  p.  42 — 45°,  formed  by  partial  esterification  of  mesaconic  acid, 
contains  60%  of  the  a-ethyl  ester.  Mixtures  of  the  a-  and  /2-esters 
are  obtained  also  by  heating  ethyl  mesaconate  with  mesaconic  acid. 

When  treated  with  phosphorus  pentachloride  in  chloroform  solution 
and  distilled,  the  mixture  of  hydrogen  methyl  mesaconates,  obtained 
by  esterification,  yields  a  mixture  of  methyl  mesaconyl  chlorides,  b.  p. 
79-2°/12  mm.,  D*5  T228,  and  a  mixtureof  the  methyl-ester  anhydrides, 
b.  p.  196°/14  mm.  The  individual  ester-chlorides  and  ester-anhydrides 
are  obtained  by  the  action  of  phosphorus  pentachloride  on  the  pure 
hydrogen  methyl  and  hydrogen  ethyl  esters.  a -Methyl  mesaconyl 

(3- chloride ,  C02Me-CH:CMe*C0Cl,  b.  p.  80°/13  mm.,  Df  1-224. 
(3-Methyl  mesaconyl  a-chloride,  COC1  •  C II I C Me •  C02M e,  b.  p.  79 — 80°/ 
13  mm.  or  92 — 93°/20  mm.,  D?,JJ  T232.  a -Ethyl  mesaconyl  (3-chloride, 
C7H903C1,  b.  p.  86  — 87°/13  mm.,  D|>  T173.  (3-Ethyl  mesaconyl 
a-chloride,  b.  p.  88 — 90°/13  mm.,  DfjJ  T184.  These  ester-chlorides  are 
hydrolysed  by  water,  forming  the  corresponding  hydrogen  alkyl 
mesaconates  from  which  they  are  obtained. 

a-Methyl  mesaconic  anhydride,  O ( C 0 •  C M e I C H •  C 0 ,2 M e ) 2 ,  b.  p.  190 — - 
195°/13  mm.,  D™  T232.  (3-Methyl  mesaconic  anhydride,  a  yellow  oil, 
b.  p.  190 — 195°/13  mm.,  Dif/  T263.  a -Ethyl  mesaconic  anhydride,  b.  p. 
202 — 203°/13  mm.,  T159.  (3-Ethyl  mesaconic  anhydride, 

0(C0-CH:CMe-C02Et)2, 

b.  p.  200 — 205°/ 14  mm.,  D^J  T187.  When  treated  with  ammonia  in 
ethereal  solution  these  ester-anhydrides  form  the  corresponding 
ammonium  alkyl  mesaconates  and  alkyl  mesaconamates. 

(3-Methyl  a-ethyl  mesaconate,  C02E  t  •  CHI  CMe  •  C02Me,  formed  by 
the  action  of  methyl  iodide  on  silver  a-ethyl  mesaconate,  b.  p. 
95-2 — 95-6°/12  mm.,  Di^  T079,  yields  hydrogen  a-ethyl  mesaconate 
on  partial  hydrolysis,  a -Methyl  (3-ethyl  mesaconate, 

C02Me*  CH I  CMe-  C02Et, 
b.  p.  97— 98°/13  mm.,  D”  T076. 

a-Methyl  mesacon-(3-amate,  C02Me-CHICMe-C0'NH2,  formed  by  the 
action  of  ammonia  on  the  a-methyl  ester-chloride  or  of  methyl  iodide 
on  silver  mesacon-/2-amate,  crystallises  in  needles,  m.  p.  103°,  and  is 
converted  by  nitrous  acid  into  hydrogen  a-methyl  mesaconate. 
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a-Ethyl  mesacon-/3-amate,  C02Et*CHICMe,C0,NH2,  crystallises  in 
small,  tetragonal  prisms,  m.  p.  78°.  M esacon-ft- amic  acid, 
C02H-CH:CMe*C0-NH2, 

m.  p.  174°,  is  formed  by  hydrolysis  of  its  esters  with  potassium 
hydroxide  at  the  ordinary  temperature ;  the  ammonium ,  m.  p. 
144—146°,  and  silver  salts  are  described. 

ft  Methyl  mesacon-a-amate ,  NH2*C0,CHICMe*C02Me,  m.  p.  117°. 
ft-Ethyl  mesacon-a-amate  forms  small,  hard  crystals,  m.  p.  96°.  Mesacon - 
a -amic  acid,  NH2*C0,CHI0Me,C0.2tI,  m.  p.  222°;  the  ammonium , 
m.  p.  183 — 184°,  and  silver  salts  are  described. 

Mesaconanilic  and  mesacon -y>-toluidic  esters  are  formed  by  the 
action  of  aniline  and  y»-toluidine  respectively  on  the  ester-chlorides, 
or  of  alkyl  iodides  on  the  silver  mesaconanilates  and  jo-toluidates. 
The  anilic  and  ^-toluidic  acids  are  obtained  by  hydrolysis  of  their 
esters  with  the  calculated  amount  of  potassium  hydroxide  at  the 
ordinary  temperature.  The  mesaconanilic  acids,  obtained  from  the 
product  of  the  partial  methylation  of  mesaconic  acid,  can  be  separated 
by  fractional  crystallisation  from  water. 

Mesacon-ft-anilic  acid ,  COgH'CHICMe'CO’NHPh,  crystallises  in 
glistening  leaflets,  m.  p.  163°,  is  readily  soluble  in  hot  water,  and 
when  heated  with  an  excess  of  potassium  hydroxide  at  100°  yields 
aniline  and  mesaconic  acid  ;  the  silver  salt  was  analysed,  a- Methyl 
mesacon- ft  anilate,  m.  p.  91 — 92°.  a-Ethyl  mesacon- ft-anil ate  crystal¬ 
lises  in  needles,  m.  p.  72°. 

Mesacon-a- anilic  acid,  NHPh*CO*CHlCMe*C02H,  crystallises  in 
microscopic  needles,  m.  p.  202°,  is  sparingly  soluble  in  hot  water,  and 
yields  aniline  and  mesaconic  acid  when  heated  with  potassium  hydr¬ 
oxide  at  100°  ;  the  silver  salt  was  analysed,  ft- Methyl  mesacon-a - 
anilate  forms  long  needles,  m.  p.  92° ;  a  mixture  of  this  with  the 
a-methyl  /3-anilate,  m.  p.  65°.  ft-Ethyl  mesacon-a-anilate,  m.  p.  92°. 

Mesacon- ft -p-toluidic  acid,  C02H*CHICMe*C0*NH’C7H7,  crystal¬ 
lises  iu  small  needles,  in.  p.  184°;  the  silver  salt  was  analysed. 
a -Methyl  mesacon- ft --p-toluidale,  C13H1503N,  m.  p.  105°.  a-Ethyl 
mesacon- ft-ip-toluidate  crystallises  in  white  needles,  m.  p.  99°. 

Mesacon- a-~p-toluidic  acid,  C7H7*NH*C0*CHiCMe'C02H,  white 
needles,  m.  p.  196°;  the  silver  salt  was  analysed.  The  methyl  ester 
crystallises  from  methyl  alcohol  in  needles,  or  from  acetic  acid  in 
leaflets,  m.  p.  135°.  The  ethyl  ester,  white  needles,  m.  p.  103°. 

Mesacon-a-anilyl  chloride,  NHPh*CO*CHICMe*COCl,  formed  by  the 
action  of  2  mols.  of  aniline  on  mesaconyl  chloride  in  ethereal  solution, 
crystallises  from  benzene  in  light  yellow  needles,  m.  p.  107°,  and 
yields  on  hydrolysis  mesacon-a-anilic  acid,  or  with  methyl  alcohol  the 
/3-methyl  a-anilate.  Mesacon- a-anil-ft-amide, 

NHPh-CO-CH:CMe-CO-NH2, 

formed  by  the  action  of  ammonia  on  the  a-anilyl  chloride  in  ethereal 
solution,  crystallises  in  needles,  m.  p.  165°.  Mesacon-a-anil-ft-'p- 
toluidide,  NHPh*00,CHICMe,C0"NH*07H7,  from  jo-toluidine  and 
the  a-anilyl  chloride,  crystallises  from  alcohol  in  white  needles, 
m,  p.  189°. 

Mesacon- a-^-toluidyl  chloride ,  C7H7*NH*CO*CHiCMe*COCl,  crystal¬ 
lises  in  sulphur-yellow  needles,  m.  p.  115°,  and  yields  the  correspond- 
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ing  toluidic  acid  and  its  esters  on  treatment  with  alkalis,  or  methyl 
or  ethyl  alcohol.  Mesacon-a-^-toluidide- (i-amide, 

C7H7-NH-C0-CH:CMe*C0-NH2, 
white  needles,  m.  p.  177 — 178°.  Mesacon-B-anil-a-'p-toluidide, 
C7H7-NH-CO-Cfl:CMe*CO-NHPh, 
white  needles,  m.  p.  183° ;  a  mixture  of  this  with  its  isomeride, 
m.  p.  172 — 174°.  Mesucon-p-loluidide, 

c7h7*nh*co*ch:cmo*co*nh*c7h7, 

white  needles,  m.  p.  212°. 

Pebal’s  silver  hydrogen  mesaconate  (Annalen,  1851,  78,  139),  which, 
contrary  to  that  author’s  statement,  crystallises  from  a  solution  of 
silver  mesaconate  in  a  concentrated,  aqueous  solution  of  an  excess  of 
mesaconic  acid,  is  the  /3-silver  salt,  since  on  treatment  with  methyl 
and  ethyl  iodides  it  yields  almost  pure  hydrogen  /3-methyl  and  hydrogen 
/3-ethyl  mesaconates.  The  solution  of  silver  mesaconate  in  an  excess 
of  mesaconic  acid,  before  crystallisation  of  the  /3-silver  salt,  contains 
the  a-  and  /3-silver  salts  in  equilibrium,  the  a-salt  preponderating, 
since  the  action  of  ethyl  iodide  on  the  solution  leads  to  the  formation 
of  a  mixture  of  hydrogen  ethyl  mesaconates,  of  which  the  a-ethyl 
ester  is  the  chief  component.  G.  Y. 

r-Dilactylic  Acid.  Emile  Jungfleisch  and  Marcel  Godghot 
( Compt .  rend.,  1907,  144,  979 — 981). — The  product  formed  by  the 
action  of  ethyl  a-chloropropionate  on  the  sodium  derivative  of  ethyl 
lactate  is  not,  as  von  Briiggen  supposed  ( Annalen ,  1868,  148,  224),  ethyl 
ethyl-lactyl-lactate,  OEfCHMe'COg’CHMe'OOjEt,  but  ethyl  dilactyl- 
ate,  0(CHMe#C02Et)2,  b.  p.  110—  1 1 2°/ 1 5  mm.,  Dw  1 ’05 1 ,  identical 
with  that  obtained  by  Wurtz  and  Friedel  (Ann.  Chem.  Pharm.,  1861, 
63,  114)  and  Tanatar  and  Tschelebeeff  (Abstr.,  1891,  177).  The  free 
acid,  m.  p.  106°,  crystallises  from  benzene  in  lamellse  and  from  water 
in  prisms,  and  on  distillation,  even  under  reduced  pressure,  yields 

dilactylic  anhydride,  0<Cqq  •UHM(P>0,  k’  P-  Hfl°/20  a  colourless 

liquid  which,  in  contact  with  water,  slowly  regenerates  the  acid. 

T.  A.  H. 


co- 


COoH  OH 


Dilactones.  II.  Rudolf  Eittig  (Annalen,  1907,  353,  1 — 64. 
Compare  Abstr.,  1901,  i,  120). — This  investigation  has  been  continued 
with  the  object  of  determining  the  influence  of  the  position  of  the 
lactone  rings  in  the  molecule  on  the  chemical  properties  of  the 
dilactones  and  of  the  corresponding  hydroxy-lactonic  acids.  The  sub¬ 
stances  examined  are  chiefly  those  con¬ 
taining  the  annexed  groupings.  The 
simplest  of  these,  the  dilactone  (penta- 
dilactone)  and  monolactone  (pentoxy- 
lac  tonic  acid)  of  ay-dihydroxyglutaric  acid, 
have  been  prepared  and  will  be  described  later ;  in  the  present  paper, 
the  derivatives  of  homologues  of  ay-dihydroxyglutaric  acid, 
C02H-CR(0H)-CHR'-CR"(0H)-C02H, 

are  described. 

The  work  of  Zelinsky  on  the  derivatives  of  ay-dihydroxy-ay- dimethyl- 


•C-OO  and  -c— c— C* 
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glutaric  acid  (Abstr.,  1892,  436.  Compare  Auwers  and  Kauffmann, 
Abstr.,  1893,  i,  72  ;  Michael  and  Lamb,  this  vol.,  i,  134)  has  been 
repeated  ;  it  is  found  that  that  author's  supposed  stable  ay-dihydroxy- 
ay-dimethylglutaric  acid  is  a  monobasic  hydroxy-lactonic  acid,  which 
nullifies  the  arguments  as  to  the  stereo-configuration  of  the  supposed 
isomeric  dihydroxydimethylglutaric  acids  and  their  relation  to 
dimethyltartaric  acid. 

The  ay-dihydroxyglutaric  acids  are  obtained  from  the  corresponding 
diketones,  which,  when  shaken  with  cold  saturated  aqueous  potassium 
cyanide,  develop  heat  and  form  potassium  derivatives  yielding  the 
dihydroxy-dinitriles,  OH*CR(CN)*CHR'*CR"(CN)*OH,  on  treatment 
with  carbon  dioxide ;  the  potassium  derivatives  readily  decompose, 
and  only  one,  OK*CMe(CN)*CH.2*CPra(CN)*OK,  has  been  isolated. 
The  dihydroxy-dinitriles  undergo  hydrolysis  in  two  stages;  the  pro¬ 
ducts  of  the  first  stage  are  hydroxylactone-nitriles, 

CN- CR<o^>CR'* -OH, 

which,  when  boiled  with  water,  lose  hydrogen  cyanide,  forming 
hydroxy-ketonic  acids,  C02H,CR(0H)*CHR',C0R",  or 

C0R-CHR'*CR"(0H)-C02H, 

but  are  hydrolysed  by  concentrated  hydrochloric  acid  at  the 
ordinary  temperature,  yielding  the  hydroxy-lactonic  acids  (I).  It  is  found 
that  with  R  and  R"  =  Me,  and  R' =  H,  the  hydroxy-lactonic  acid, 
obtained  from  the  nitrile,  is  not  identical  with  that  formed  by  partial 
hydrolysis  of  the  dilactone,  whereas  the  same  hydroxy-lactonic  acid  is 
obtained  by  both  methods  if  R  and  R"  are  different  alkyls  and  R'  =  H  ; 
the  constitution  of  the  hydroxy-lactonic  acid,  which  may  be  II  or  III, 
has  not  been  determined. 


CHR' 


^CR(C02H)-(J) 
(UR"(OH) — CO 


(I.) 


.CMe(C02H)-0  .CEt(C02H)-0 

2^CEt(OH) — CO  2  \3Me(OH)  — CO 

(II.)  (III.) 


The  tendency  to  formation  of  isomerides  is  much  greater  if  R'  is  an 
alkyl  group,  the  dinitrile,  OH-CMe(CN)'CHEt'CMe(CN)'OH,  being 
obtained  in  two  modifications,  one  of  which  behaves  as  described 
above,  whilst  the  iso-compound,  when  treated  with  concentrated 
hydrochloric  acid  at  the  ordinary  temperature,  forms  a  hydroxy-lactone- 
amide  which  is  further  hydrolysed  by  hot  concentrated  hydrochloric 
acid,  yielding  the  same  acid  as  is  obtained  directly  from  the  first 
modification  of  the  dinitrile. 

A  dihydroxy-dinitrile  has  been  obtained  in  the  same  manner  from 
acetonylacetone  (Zelinsky  and  Isaieff,  Abstr.,  1896,  i,  413).  On 
hydrolysis  with  concentrated  hydrochloric  acid,  it  yields  a  SS-dilactone 
and  two  isomeric  dihydroxydicarboxylic  acids, 

C02H-CMe(0H)-CH2-CH2-CMe(0H)*C02H. 

O - CO 

i  i 

The  33-dilactone,  CMe*CH2*CH2*CMe,  is  more  stable  than  the 

CO - 6 

yy-dilactones  described  above. 

Derivatives  of  ay-dikydroxy-ay-dimethylglutaric  acid, — [With  Paul 


ORGANIC  CHEMISTRY, 


473 


Kraus.] — The  calcium,  barium  (3H20),  and  silver,  C7H906Ag,  salts  of 
the  hydroxylactone  acid,  m.  p.  186°,  are  described.  The  barium, 
C7H10O6Ba,  and  calcium  (|H20)  salts  of  the  dibasic  acid  were 
analysed ;  on  liberation  from  its  salts,  the  dibasic  acid  changes  into 
the  hydroxy-laetonic  acid,  m.  p.  186°.  The  isohydroxy-lactonic  acid, 
C7H10O5,H2O,  formed  by  the  action  of  water  on  the  dilactone,  is  identical 
with  Zelinsky’s  dihydroxydimethylglutaric  acid,  loses  H20  at  95 — 100°, 
and  when  anhydrous  crystallises  from  ether  in  prisms,  m.  p.  107°;  the 
calcium  (9H20),  barium  (H20),  and  silver,  C7H905Ag,  salts  are 
described. 

a-Methylpentenolactone,  CHMe<C^  Q^CMe,  is  formed,  together 

with  the  dilactone,  by  distillation  of  the  hydroxy-lactonic  acid,  as  an  oil, 
b.  p.  205 — 207°,  and,  with  bases,  forms  salts  of  a-methyllrevulic  acid. 
The  calcium  and  barium  salts  and  the  phenylhydrazone,  C12H]702N2, 
white  needles,  decomposing  on  exposure  to  air,  are  described. 

(Behai,  Abstr.,  1901,  i,  278,  obtained  a  lactone,  b.  p.  205 — 206°,  by 
distilling  a-methyllsevulic  acid.) 

Derivatives  of  ay-dihydroxy-a-methyl-y-ethyl-  and  ay-dihydroxy-a- 
methyl-y-n-propyl-glutaric  acids. — [With  Joseph  von  Panayeff.] — The 
dihydroxy-dinitrile,  R  =  Me,  R'  =  H,  R"  =  Et,  prepared  from  propionyl- 
acetone,  crystallises  from  a  mixture  of  alcohol  and  ether  in  small 
leaflets,  m.  p.  145°  (decomp.).  The  hydroxy-lactonic  nitrile,  CgH^Oghf, 
crystallises  in  monoclinic  prisms,  m.  p.  114°,  distils  at  the  ordinary 
temperature  with  slight  decomposition,  and  when  boiled  with  water 
yields  the  keto-acid,  C7H1204.  This  is  obtained  as  a  viscid  liquid, 
b.  p.  160 — 165°/ 100  mm. ;  the  calcium  salt,  (C7Hl404)2Ca,H20,  was 
analysed ;  the  phenylhydrazone,  C18H1803lSr2,  crystallises  in  colourless 
plates,  m.  p.  121°  (decomp.).  The  hydroxy-lactonic  acid,  C8H1205,H20, 
crystallises  in  rhombic  plates,  m.  p.  84°,  or,  when  anhydrous,  forms 
small,  flat  crystals,  m.  p.  122°;  the  calcium  and  silver  salts  were 
analysed.  The  calcium,  C8H1206Ca,6H20,  and  silver  salts  of  ay-di- 
hydroxy-a-methyl-y-ethylglutaric  acid  are  described.  The  dilactone, 
C8H10O4,  crystallises  in  small  leaflets,  m.  p.  55°,  and  yields  the 
hydroxy-lactonic  acid  on  recrystallisation  from  water. 

The  potassium  derivative  of  the  dinitrile  of  ay-dihydroxy-a-methyl- 
y-w-propylglutaric  acid,  C9H1202N2K2,  crystallises  in  nacreous  leaflets, 
decomposes  on  exposure  to  air,  losing  hydrogen  cyanide,  and  blues 
moistened,  red  litmus  paper.  The  dinitrile,  C9H1402N2,  crystallises  in 
prisms,  m.  p.  137°  (decomp.)  The  hydroxy-lactonic  nitrile,  C9H1308N, 
forms  monoclinic  prisms,  m.  p.  125°. 

Derivatives  of  ay-dihydroxy-ay-dimethyl-fi-ethylglutaric  acid. — [With 
Walter  Peters.] — The  action  of  potassium  cyanide  on  ethylacetyl- 
acetone  leads  to  the  formation  of  two  products  which  are  separated  by 
recrystallisation  from  ether  or  chloroform.  The  dihydroxydinitrile, 
C9H1402N2,  crystallises  in  small,  monoclinic  plates,  m.  p.  139°  (decomp.). 
The  iso  -compound  crystallises  in  thin,  tetragonal  needles,  m.  p.  124° 
(decomp.),  and  is  more  soluble  in  ether  or  chloroform  than  its  isomeride. 
The  hydroxy-lactonic  nitrile,  C9H1303N,  crystallises  in  rhombic  plates 
[a  :  b  :c  =  0’8760  : 1  iO’SIOS],  m.  p.  109°,  has  piezoelectrical  properties 
when  powdered,  is  decomposed  by  boiling  water,  and  when  treated 
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with  cold  concentrated  hydrochloric  acid  is  gradually  converted  into 
the  hydroxy-lactonic  acid,  C9H1405,  which  crystallises  in  prisms, 
m.  p.  140°,  and  is  hygroscopic  ;  the  calcium ,  (C9Hlg05)2Ca,  barium, 
and  silver  salts  were  analysed.  The  isohydroxy-lactonic  nitrile,  C0HlgOgN , 
formed  from  the  isodinitrile,  crystallises  in  monoclinic  or  triclinic 
plates,  m.  p.  72°,  and  is  converted  by  cold  concentrated  hydrochloric 
acid  into  the  corresponding  amide,  C9H1604N,  which  crystallises  in 
rhombic  plates,  m.  p.  223°,  sublimes  above  250°,  and  on  hydrolysis 
with  alkalis  or  hot  Lydrochloric  acid  yields  the  hydroxy-lactonic  acid, 
m.  p.  140°.  The  barium,  C9H1406Ba,  and  calcium  salts  of  dihydroxy- 
dimethylethylglutaric  acid  were  analysed.  The  dilactone,  CQH1204, 
crystallises  from  light  petroleum  in  rhombohedra,  m.  p.  52°,  and  when 
shaken  with  cold  water  gradually  forms  the  hydroxy-lactonic  acid. 

Derivatives  of  a8-dihydroxy-a8-dimethyladipic  acid. — [With  Fritz 
Lentz.]— The  dinitrile,  formed  by  the  action  of  potassium  cyanide  on 
acetonylacetone,  was  not  isolated.  aS-D.  hydroxy -aS-dimethyladipic 
acid,  C8H1406,  crystallises  in  monoclinic  prisms,  m.  p.  206 — 208°;  the 
calcium  (6H20),  barium  (5HgO),  and  silver  salts  were  analysed. 
When  heated  at  160°,  the  dihydroxy-acid  yields  the  hydroxy-lactonic 
acid,  C8H1205,  stout  crystals,  m.  p.  139 — 140°,  or  on  distillation  the 
hydroxy-lactonic  acid  together  with  the  dilactone,  C8H10O4.  This 
separates  from  ether  in  large  crystals,  m.  p.  95  —  96°,  sublimes  above 
100°,  and  is  hydrolysed  by  boiling  water,  forming  aS-dihydroxy-aS-di- 
methyladipic  acid. 

iso-a8-Dihydroxy-a8-dimethyladipic  acid,  formed  in  small  quantity 
from  the  dinitrile,  crystallises  in  needles,  m.  p.  189°  (decomp.)  ;  the 
calcium  (5H20)  and  barium  (5H20)  salts  were  analysed.  When  boiled 
with  water,  the  iso-acid  is  converted  partially  into  its  isomeride,  whilst 
the  action  of  concentrated  hydrochloric  acid  and  ether  converts  it 
slowly  and  partially  into  the  dilactone ;  when  distilled  the  iso-acid 
yields  the  dilactone,  but  at  160°  is  converted  into  an  iso  hydroxy-lactonic 
acid,  C8H1205,  which  crystallises  in  leaflets,  m.  p.  153°,  and  on  recrystal¬ 
lisation  from  water  yields  dihydroxydimethyladipic  acid.  G.  Y. 

Esters  of  Orthotrithioformic  Acid.  Bror  Holmberg  ( Ber.i 
1907,  40,  1740 — 1743). — Simple  mereaptans  can  be  condensed  by 
means  of  anhydrous  hydrogen  chloride  with  derivatives  of  formic  acid 
to  form  esters  of  orthotrithioformic  acid  of  the  type  CH(SR)3. 

Ethyl  orthotrithioformate  is  a  colourless  oil,  b.  p.  133°/21  mm., 
119°/12  mm.,  116°/10  mm.,  of  characteristic,  unpleasant  odour; 
Dj°  1‘053.  Phenyl  orthotrithioformate,  prepared  from  phenyl  mer¬ 
captan  and  formic  acid,  m.  p.  40°,  is  identical  with  that  prepared 
by  Gabriel  ( Ber .,  1877,  186)  from  chloroform  and  sodium  phenyl 
mercaptide.  E.  F.  A. 

Carbithionic  Acids.  III.  The  Dithio ,  Propionic,  Butyric, 
isoValeric,  and  isoHexoic  Acids.  Josef  Houben  and  H.  Pohl 
[Ber.,  1907,40, 1725 — 1730.  Compare  Abstr.,  1903,  i,  42  ;  1906,  i,  847  ; 
this  vol.,  i,  382). — The  action  of  carbon  disulphide  on  organo-magnesium 
compounds  is  a  general  one,  and  has  been  extended  to  acids  of  the 
aliphatic  series.  The  acids,  R*CS2H,  are  reddish-yellow  oils  of  un- 
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pleasant  odour,  the  salts  of  the  alkalis  and  alkaline  earths  are  soluble 
in  water,  the  salts  of  the  heavy  metals  are,  as  a  rule,  unstable. 

Ethylcarbithionic  [ dithiopropionic]  acid,  Et*CS2H,  has  b.  p. 
48°/17  mm.,  D20  1*12;  its  lead  salt  is  stable.  When  oxidised  by 
iodine,  thiopropionyl  disulphide,  CSEt*S*S*CSEt,  is  obtained.  Propyl- 
carbithio7iic  [n-dithiobutyric]  acid,  CH2Et*CS2H,  has  b.  p.  5 9°/ 13  mm., 
I)19  1  '08  ;  isobutylcarbithionic\dithioisovaleric]  acid,  CHMe2,CH2*CS2H, 
b.  p.  84°/33  mm.,  D19  1-008,  and  iso amylcarbithionic  [ dithioi&okexoic ] 
acid,  CHMe2-[CH2]2*CS2H,  b.  p.  84°/10  mm.,  D22  0  98. 

The  yields  of  acid  obtained  vary  from  12%  to  4-4%  of  the  theoretical. 

W.  E. 

Mercaptal  Acids.  Bror  Holmberg  and  Karl  Mattisson 
( Annalen ,  1907,  353,  123 — 130.  Compare  Holmberg,  Abstr.,  1905, 
i,  323;  Bongartz,  Abstr.,  1888,  478;  Jonsson,  Svensk  kemisk  tidshrift, 
1904,  22). — Mercaptal  acids  are  formed  by  the  condensation  of  alde¬ 
hydes  with  thiol  acids.  The  authors  have  prepared  such  substances 
by  condensation  of  formaldehyde  and  beDzaldehyde  with  thiolacetic. 
and  thiolpropionic  acids. 

Methylenedi-thiolacetic  acid,  CH2(S*CH2*C02H)2,  is  prepared  with 
development  of  heat  by  the  action  of  formaldehyde  on  thiolacetic 
acid  ;  the  velocity  of  the  reaction  is  increased  by  addition  of  hydro¬ 
chloric  or  sulphuric  acid.  It  crystallises  in  white,  prismatic  leaflets, 
m.  p.  128  5 — 129°,  has  the  affinity  constant  K—  0‘0461  -  0-0586  with 
v  =  16-512,  is  hydrolysed  only  slowly  by  hot  concentrated  hydro¬ 
chloric  acid,  and  on  oxidation  with  potassium  permanganate  yields 
methylenedimethyldisulphone,  CH2(S02Me)2.  The  sodium,  sodium 
hydroyen  (H20),  and  calcium  (H20)  salts  are  analysed  ;  the  ethyl  ester 
is  a  colourless  oil. 

Benzylidenedi-thiolacetic  acid,  m.  p.  126 — 127°  (123 — 124°: 

Bongartz,  loc.  cit.),  is  sparingly  soluble  in  water,  and  has  the  affinity 
constant  K=  0-0575  -  0  0697  with  v=  128 — -512.  The  sodium,  sodium 
hydrogen,  and  barium  (1^H20)  salts  were  analysed  ;  the  ethyl  ester 
is  an  oil. 

Methylenedi-a-thiolpropionic  acid,  CH2(S,CHMe,C0.2H)2,  m.  p. 
130  —  131°,  is  prepared  by  the  action  of  a-thiolpropionic  acid  on  40% 
formaldehyde  in  presence  of  sulphuric  acid. 

Benzylidenedi- a-  thiolpropionic  acid,  CHPh(S*CHMe*C02H)2,  is 
obtained  as  a  white,  crystalline  mass,  m,  p.  138 — 140°.  G.  Y. 

Methenyltri-thiolacetic  Acid.  Bror  Holmberg  ( Annalen , 
1907,  353,  131 — 138.  Compare  preceding  abstract). — Formic  acid 
reacts  with  thiolacetic  acid  in  presence  of  anhydrous  zinc  chloride, 
hydrogen  chloride,  or  sulphuric  concentrated  acid  with  development 
of  heat,  forming  methenyltri-thiolacetic  acid,  which  is  formed  also  by 
the  action  of  thiolacetic  acid  on  ethyl  formate  or  formamide  saturated 
with  hydrogen  chloride. 

Methenyltri-thiolacetic  acid,  CH(S,CH2*C02H)3,  crystallises  from 
water  in  thin,  white  leaflets,  m.  p.  173°  evolving  gas,  has  the  molecular 
conductivity  p,  =  58‘50  and  210*6,  and  the  affinity  coefficient  if  =0'090 
and  0T40  with  v  =  32  and  512,  and  is  stable  towards  dilute  acids,  but 
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is  hydrolysed  slowly  when  boiled  with  alkali  hydroxides  or  concen¬ 
trated  hydrochloric  acid.  The  sodium,  calcium  (6H20),  and  lead  salts 
are  described ;  the  ethyl  ester  forms  a  colourless  oil.  The  acid  is 
oxidised  by  bromine  in  aqueous  solution  cooled  by  ice,  forming  snlpho- 
acetic  acid  (Stillich,  Abstr.,  1906,  i,  552).  G.  Y. 

Cystine  Occurring  in  Urinary  Calculi.  Emil  Abderhalden 
( Zeitsch .  physiol.  Chem.,  1907,  51,  391 — 393). — The  data  adduced  show 
that  the  cystine  obtained  from  urinary  calculi  is  in  the  highest 
probability  identical  with  that  obtained  from  proteins.  W.  D.  H. 

Action  of  Trimethylenetrisulphone  on  Formaldehyde. 

Albert  Eeychler  (Bull.  Soc.  chim.,  1907,  [iv],  1,  417 — 422). — When 
trimethylenetrisulphone  (Baumann  and  Camps,  Abstr.,  1890,  i,  478  ; 
1892,  i,  591)  is  dissolved  in  a  known  quantity  of  A-sodium  hydroxide 
solution  and  this  mixture  is  titrated  with  A-acid  in  presence  of 
phenolphthalein,  the  trimethylenetrisulphone  exerts  no  influence  on 
the  reaction,  although  it  is  precipitated  to  some  extent  towards  the  end. 
When  formaldehyde  is  added  to  such  a  solution,  gelatinisation  occurs, 
unless  the  solution  is  dilute,  and  the  author  has  investigated  this 
action  by  adding  known  quantities  of  the  aldehyde  to  such  solutions 
and  determining  after  an  interval  of  three  hours  (1)  the  alkalinity  of 
the  system,  and  (2)  the  amount  of  free  formaldehyde,  by  Seyewetz  and 
Gibello’s  method  (Abstr.,  1904,  ii,  521).  The  results  show  that  the 
quantity  of  formaldehyde  absorbed  by  a  molecule  of  the  trisulphone 
does  not  increase  in  proportion  with  the  quantity  of  aldehyde 
employed.  The  principal  reaction  may  be  represented  by  the  following 
equation:  C3H606S3  +  2CH90  =  (C3H206S3)H2(CH2*0H)2,  but  the 
compounds  (08H40eS*)H(0H2*0H)  and  (C306S3)H3(CH2*0H)3  are 
probably  also  formed  in  addition  to  multimolecular  compounds  having 

a  nucleus  such  as  ' 

The  addition  of  electrolytes  to  the  solutions  causes  gelatinisation  or 
the  formation  of  gelatinous  precipitates,  and  opalescence  is  produced 
by  the  addition  of  much  alcohol,  but  the  solutions  are  not  affected  by 
boiling.  T.  A.  H. 

Preparation  of  Acyclic  Aldehydes.  II.  P.  Bagard  (Bull.  Soc. 
chim.,  1907,  [iv],  1,  346 — -365.  Compare  this  vol.,  i,  384). — Decoic 
acid  was  prepared  by  reducing  ethyl  nonoate  by  Bouveault  and 
Blaise’s  method  (Abstr.,  1903,  i,  597,  673)  and  converting  the  alcohol 
obtained  into  the  acid  through  the  bromide  and  cyanide. 

a-Bromodecoic  acid,  m.  p.  4°,  prepared  by  treating  decoic  acid  with 
phosphorus  trichloride  ■  and  bromine,  is  a  colourless  liquid  at 
atmo-pheric  temperature,  and  separates  from  ether  in  crystals  at 
—  80°.  The  ethyl  ester,  b.  p.  163— 164°/21  mm.,  is  a  colourless  liquid. 
The  bromo-acid,  on  treatment  with  a  solution  of  sodium  hydroxide, 
furnishes  a-hydroxydecoic  acid,  m.  p.  70‘5°,  which  crystallises  from 
chloroform  or  light  petroleum.  The  methyl  ester,  m.  p.  30°,  separates 
in  lamellae  from  light  petroleum  on  cooling.  The  anilide,  m.  p.  79°, 
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crystallises  from  a  mixture  of  benzene  and  light  petroleum,  and  the 
p -toluidide,  m.  p.  100°,  crystallises  from  ethyl  acetate,  a -Acetoxy- 
decoic  acid ,  m.  p.  40°,  crystallises  with  difficulty  by  cooling  its  solution 
in  light  petroleum  with  methyl  chloride.  When  a-hydroxydecoic  acid 
is  heated  under  the  conditions  already  described  ( loc .  cit.)  it  gives  a 
yield  of  about  71%  of  nonaldehyde  (Schimmel  &  Co.,  Abstr.,  1902,  i, 
345),  in  addition  to  small  quantities  of  a  polymeride  of  the  aldehyde, 
an  a/?-olefinic  acid,  and  carbon  monoxide.  No  ethylenic  hydrocarbon 
or  carbon  dioxide  is  formed  in  this  decomposition  (compare  this  vol., 
i,  385). 

Nonaldehyde  semicarbazone,  m.  p.  100°,  separates  in  small  crystals 
from  a  mixture  of  benzene  and  light  petroleum.  The  oxime ,  m.  p. 
64°,  crystallises  from  light  petroleum  and  the  azine  is  liquid  at 
atmospheric  temperature,  but  crystallises  from  light  petroleum  when 
cooled  in  methyl  chloride.  The  corresponding  naphthacinchoninic 
acid  has  m.  p.  238 — 240°  (Schimmel  &  Co  ,  loc.  cit.).  The  diethylacetal, 
b.  p.  130°/20  mm.,  is  a  colourless  liquid. 

Undecoic  acid  was  prepared  by  treating  undecenoic  acid  with 
hydriodic  acid  and  reducing  the  iodoundecoic  acid  so  formed  with  zinc 
turnings  in  presence  of  hydrochloric  acid.  The  anilide,  m.  p.  68°, 
crystallises  from  a  mixture  of  light  petroleum  and  ethyl  acetate  and 
the  ^-toluidide,  m.  p.  75°,  is  purified  in  the  same  manner  as  the 
anilide. 

a-IIydroxyundecoic  acid,  m.  p.  69°,  was  prepared  by  hydrolysing 
with  an  aqueous  solution  of  potassium  hydroxide  the  a-bromo-acid 
obtained  by  treating  undecoic  acid  with  phosphorus  trichloride 
and  bromine.  It  separates  in  small,  brilliant  needles  from  a  mixture 
of  light  petroleum  and  chloroform.  The  ethyl  ester,  m.  p.  33°, 
crystallises  from  chloroform ;  the  anilide,  m.  p.  80°,  crystallises  from 
a  mixture  of  light  petroleum  and  ethyl  acetate,  and  the  p- toluidide , 
m.  p.  92°,  crystallises  from  ethyl  acetate. 

When  heated,  a-hydroxyundecoic  acid  furnishes  about  52%  of 
decaldehyde,  small  quantities  of  Aa-decylene  (Grossjean,  Abstr.,  1892, 
i,  691),  and  of  a  polymeride  of  the  aldehyde  and  a  mixture  of  carbon 
monoxide  and  dioxide.  Decaldoxime,  m.  p.  69°,  separates  in  large 
lamellae  from  a  mixture  of  alcohol  and  water  ;  the  azine,  m.  p.  34°, 
crystallises  from  benzene,  and  the  corresponding  diethylacetal  has 
b.  p.  133'5°/14  mm. 

/ 3-Ethylnonoic  acid,  b.  p.  170°/2S  mm.,  was  prepared  by  condensing 
y-iodononane  with  ethyl  malonate,  hydrolysing  the  ester  of  the  dibasic 
acid  formed,  and  distilling  the  latter.  On  treatment  with  phosphorus 
trichloride  and  bromine  and  hydrolysis  of  the  bromo-acid  so  formed, 
it  furnishes  a-hydroxy-(3-ethylnonoic  acid,  m.  p.  47°,  which  crystallises 
from  light  petroleum,  on  cooling  the  solution  in  methyl  chloride,  and 
yields  an  ethyl  ester,  b.  p.  148 — 150°/ 15  mm.  When  distilled,  the 
hydroxy-acid  gives  in  addition  to  a-ethyloctaldehyde,  considerable 
quantities  of  an  ethylenic  hydrocarbon,  which  may  have  the  constitu¬ 
tion  C6H13’OEt!OH2,  and  leaves  a  yellow  residue,  which  is 
probably  an  a/?-olefinic  acid. 

a-Ethyloctaldehyde,  b.  p.  92°/16  mm.,  is  colourless,  mobile,  and 
possesses  a  penetrating  odour.  The  semicarbazone,  m.  p.  53°,  is  a 
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crystalline  powder;  the  oxime,  b.  p.  131 — 132°/13  mm.,  is  a  colourless 
liquid,  and  the  corresponding  naphthacinchoninic  acid,  m.  p.  190 — 195°, 
crystallises  from  formic  acid  on  the  addition  of  methyl  alcohol. 

T.  A.  H. 

Preparation  of  Stable  Compounds  from  Aldehydes  and 
Hyposulphites.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  180529). 
— By  the  interaction  of  2  mols.  of  a  saturated  aldehyde  and  1  mol.  of 
a  hyposulphite  in  neutral  or  acid  solution,  aldehyde-hyposulphites, 
2RCH0,X2S204,  are  obtained,  which  are  very  stable  substances, 
exhibiting  the  characteristic  property  of  reducing  indigotin  only  on 
warming.  It  has  now  been  found  that  when  molecular  proportions  of 
an  aldehyde  and  a  hyposulphite  are  mixed  in  the  presence  of  a  com¬ 
pound  which  will  convert  an  acid  sulphito  into  a  normal  sulphite,  then 
one  half  of  the  sulphur  present  is  eliminated  as  sulphite,  whilst  the 
other  half  is  present  in  an  aldehydesulphoxylate  of  the  type 
BCH/SOgX,  R  being  an  organic  group  and  X  a  univalent  metal.  The 
aldehydesulphoxylate  is  distinguished  from  the  aldehydehyposulphite 
by  the  fact  that  the  latter  gives  a  white  precipitate  with  calcium 
chloride,  whilst  the  former  does  not. 

Sodium  formaldehydesulphoxylate,  CH3*S03Na,  is  obtained  by  mixing 
together  in  concentrated  aqueous  solutions  molecular  proportions  of 
sodium  hyposulphite,  sodium  hydroxide,  and  formaldehyde  ;  the  sodium 
sulphite  produced  is  precipitated  either  by  concentrating  the  solution 
or  by  adding  an  equal  volume  of  alcohol,  the  filtrate  on  further  con¬ 
centration  to  a  syrupy  consistence  yields  the  sulphoxylate.  This 
substance  may  also  be  produced  by  the  interaction  of  zinc  hyposulphite, 
sodium  hydroxide,  and  formaldehyde ;  the  greater  portion  of  the  zinc  is 
precipitated  as  sulphite  and  the  sodium  formaldehydesulphoxylate  is 
obtained  from  the  filtrate. 

Sodium  acetaldehydesulphoxylate  resembles  the  preceding  compound, 
but  crystallises  even  with  greater  difficulty. 

Sodium  henzaldehydesulphoxylate  is  prepared  from  sodium  hypo¬ 
sulphite,  sodium  hydroxide,  and  benzaldehyde ;  the  reaction  takes  place 
with  generation  of  heat  and  the  new  salt  separates  in  long,  rectangular 
prisms.  G.  T.  M. 

Conversion  of  Aldehydes  into  Ketones  by  Means  of  Diazo¬ 
methane.  Fritz  Schlotterbeck  ( Ber .,  1907,  40,  1826 — 1827). — 
Polemical.  A  reply  to  Meyer  (this  vol.,  i,  323).  G.  Y. 

Keten.  Norman  T.  M.  Wilsmore  and  Alfred  W.  Stewart 
(Nature,  1907,  75,  510). — In  contact  with  a  strongly  heated  platinum 
wire,  acetic  anhydride  yields  a  pungent-smelling  gas,  b.  p.  about  —  65°, 
which  solidifies  at  about  —130°,  and  is  obtained  also  from  acetone 
or  in  traces  by  the  action  of  phosphoric  oxide  or  concentrated 
sulphuric  acid  on  acetic  anhydride.  The  substance,  which  condenses 
at  the  ordinary  temperature,  forming  a  pungent,  brownish-yellow  oil, 
is  absorbed  by  water  and  all  ordinary  reagents,  yields  an  additive  com¬ 
pound  with  bromine  and  crystalline  compounds  with  hydrogen 
sulphites,  is  charred  by  phosphoric  oxide  or  concentrated  sulphuric 


ORGANIC  CHEMISTRY. 


479 


acid,  and  is  considered  to  have  probably  the  constitution  CH2!CO, 
and  to  be  the  parent  substance  of  the  ketens  (Staudinger,  Abstr., 
1905,  i,  444).  G.  Y. 

Action  of  Sodium  on  Acetone.  Raymond  Foss  Bacon  and 
Paul  C.  Freer  ( Philippine  J.  Sci.,  1907,2,  67 — 76.  Compare  Abstr., 
1890,  956  ;  1891,  1181  ;  1894,  i,  65  ;  Beckmann  and  Schliebs,  Abstr., 
1896,  i,  124). — As  the  result  of  M.  Taylor’s  statement  (Trans.,  1906, 
89,  1258)  that  acetone  sodium  consists  chiefly  of  sodium  hydroxide 
mixed  with  a  small  proportion  of  the  sodium  derivatives  of  alcoholic 
reduction  and  condensation  products  of  acetone,  numerous  experiments 
on  the  action  of  sodium  on  pure  acetone  in  the  presence  of  dry  ethyl 
ether  or  light  petroleum  have  been  repeated  and  the  formation  of  a 
sodium  derivative  of  acetone  is  confirmed.  The  percentage  of  sodium 
is  too  high,  owing  to  the  presence  of  other  sodium  compounds,  but  at 
least  50%  of  the  original  acetone  can  be  recovered  from  the  sodium 
derivative.  It  is  essential  that  the  materials  should  be  dry  and  that 
air  should  be  excluded.  J.  J.  S. 

Condensation  of  Sodium  Derivatives  of  the  Acyloins 
[Hydroxyketones]  with  Esters  of  the  Acetic  Series.  Louis 
Bouveault  and  Ren£  Locquin  ( Compt .  rend.,  1907,  144,  851 — 853. 
Compare  Abstr.,  1906,  i,  782). — Since  the  sodium  derivative, 
OfSTa'CMe’.CMe'OlSa,  which  gives  rise  to  acetoin  on  treatment  with 
water,  is  produced  by  treating  ethyl  acetate  dissolved  in  ether  with 
sodium  in  the  cold,  it  seemed  likely  that  this  substance  occurs  as  an 
intermediate  product  in  the  formation  of  ethyl  acetoacetate  and  that 
consequently  the  higher  homologues  of  this  ester  might  be  obtained  by 
a  direct  condensation,  which  may  be  represented  by  the  following  equa¬ 
tion:  0Na-CR:CR-0Na+2Et0-Ac  =  2R-C(0Na):CH-C02Et  +  2H2.  It 
is  found,  however,  that  when  the  sodium  derivatives  of  the  acyloins 
are  condensed  with  either  ethyl  or  amyl  acetate,  by  heating  a  mixture 
of  the  two  substances  during  four  or  five  hours  at  100°,  a  series  of 
acids  is  formed,  provisionally  represented  by  the  following  typical 
PR 

formula,  l  !^C*C02H. 

The  acid,  ClftH1602,  m.  p.  104 — -105°,  b.  p.  200 — 210°/10  mm.,  formed 
by  condensing  the  sodium  derivative  of  acetoin  with  ethyl  acetate, 
crystallises  from  petroleum,  combines  with  bromine  in  the  cold,  evolv¬ 
ing  hydrogen  bromide,  and  changes  when  kept  to  a  yellow  liquid.  Its 
methyl  ester,  b.  p.  142 — 143°/8  mm.,  on  treatment  with  ammonia 
furnishes  an  amide,  m.  p.  83°,  and  on  reduction  with  sodium  in  alcohol 
yields  a  saturated  alcohol ,  C10H20O,  b.  p.  97 — 99°/10  mm.,  which 
possesses  a  pleasant  odour  of  mint  and  furnishes  an  acetate,  b.  p. 
114 — 115°/16  mm.,  and  a  pyruvate  the  semicarbazone  of  which,  m.  p. 
97 — 98°,  crystallises  from  light  petroleum. 

The  acid,  C8H120.2,  b.  p.  190 — 195°/12  mm.,  obtained  by  the  action 
of  ethyl  acetate  on  the  sodium  derivative  of  propionin  is  a  paste.  Its 
methyl  ester,  b.  p.  145 — 150°/20  mm.,  yields  on  reduction  the  alcohol, 
CgH160,  b.  p.  90°/15  mm.,  which  furnishes  a  pyruvate  semicarbazone, 
m.  p.  114°. 
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The  product ,  C12H20O2,  b.  p.  205 — 215°/12  mm.,  m.  p.  151 — 152°, 
derived  from  the  sodium  derivative  of  isovaleroin  gives  a  methyl  ester, 
b.  p.  155— 160°/12  mm. 

The  substance,  C14H2402,  b.  p.  230 — 235°/ 12  mm.,  derived  from 
the  sodium  derivative  of  hexonoin  furnishes  a  methyl  ester,  b.  p. 
195—200o/20  mm.  T.  A.  H. 


Diacetylmonoxime.  Decomposition  of  its  Benzoyl  Deriv¬ 
ative.  Theory  of  the  Beckmann  Transformation.  Otto  Diels 
and  Max  Stern  ( Ber .,  1907,  40,  1629 — 1633). — Diacetylmonoxime, 
COMe’CMelN’OH,  is  a  typical  isonitrosoketone,  colourless  in  the 
free  state,  and  forming  intensely  yellow  alkali  salts.  According  to 
Hantzsch,  such  compounds  are  weak  acids,  and  the  degree  of  hydrolysis 
of  their  alkali  salts  is  much  less  than  corresponds  with  the  acidity  of 
the  substances  themselves ;  isonitrosoketones  are  pseudo- acids  of  the 

type  (I),  whilst  the  salts  are  repre- 
(I  /jp  \  D‘C’C(OX)'R  sented  by  the  type  (II).  This  con- 

'  '  N'OH  '  '  N-0  ception  is  in  accordance  with  the 

observation  that  alkaline  solutions 
of  isonitrosoketoues  do  not  unite  with  aldehydes,  whereas  the 
corresponding  oximino-ethers  do  (compare  preceding  abstract). 

The  attempt  was  made  by  the  authors  to  lorm  condensation 
products  from  the  benzoyl  derivative  of  diacetylmonoxime, 

*  COMe-CMeiN-OBz; 

these  experiments  failed  on  account  of  the  instability  of  the  benzoate 
in  question  towards  cold  dilute  alkalis,  which  form  acetonitrile, 
benzoic  acid,  acetic  acid,  and  the  dibenzoyl  derivative  of  dimethyl- 
glyoxime. 

The  formation  of  the  latter  compound  is  represented  by  the  scheme  : 
2COMe-CMe:N-OBz(  +  H20  -  H20)  = 

COMe-COMe  +  OBz-NICMe-CMelN-OBz, 
whilst  the  decomposition  into  acetonitrile,  acetic  acid,  and  benzoic 
acid  is  represented  by  CHo’CO’CMeiN’Q’COPh  +  H20  =  CH„*C09H  + 
CNMe-t-  Ph*C02H. 

According  to  Werner  and  Piguet  (Abstr.,  1905,  i,  66),  a-benzil- 
monoxime,  when  treated  with  benzenesulphonyl  chloride  in  alkaline 
or  in  pyridine  solution,  forms  benzonitrile  and  benzoic  acid.  In  this 
change,  it  is  probable  that  a  benzenesulphonic  ester  is  first  formed 
and  then  is  decomposed  by  alkali,  thus  : 

C6H5-C:-CO-C6H5  oh  c6h5-c  ho2c-c6h5 

II  I  +  I  =  III  + 

W;-0-S02-C6H5  H  N  H03S-C6H5 

In  the  Beckmann  rearrangement,  the  intermediate  formation  of 
oxime  esters  is  assumed,  and  the  typical  nitrile  formation  is  probably 
the  primary  action.  In  the  transformation  of  a-benzilmonoxime  by 
phosphorus  pentachloride,  for  example,  the  following  scheme  is 
submitted  : 


C6H5-C:-C0-C6H5 

II  i 

Nj-Cl 


c6h3-c 


N 


co-cgh5 

Cl 


C6H6-C-C1 

n-co-c6h5 
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Benzoyldiacetylmonoxime,  C0Ph*0*N!CMe*C0Me,  obtained  by  the 
action  of  benzoyl  chloride  on  a  solution  of  diacetylmonoxime  in  sodium 
hydroxide,  separates  from  alcohol  in  needles,  m.  p.  1 15‘5°.  When 
boiled  with  dilute  acids,  it  is  converted  into  diacetyl,  benzoic  acid,  and 
hydroxylamine. 

Dimetkylgly oxime  dibenzoate ,  obtained  from  the  preceding  compound, 
separates  from  chloroform  in  rhombic  plates,  m.  p.  223°,  and  is 
identical  with  the  compound  obtained  by  the  benzoylation  of 
dimethylglyoxime.  A.  McK. 

Dextroses  and  their  Phenylhydrazones  and  Oximes.  Robert 
Behrend  ( Annalen ,  1907,  353,  106 — 122.  Compare  Abstr.,  1905,  i, 
173;  Behrend  and  Roth,  Abstr.,  1904,  i,  716). — The  birotation  of 
dextrose  has  been  explained  by  the  assumed  existence  of  two  stereo- 
isomeric  forms,  a-  and  /1-dextrose,  which  readily  undergo  transforma¬ 
tion  one  into  the  other  and  exist  together  in  equilibrium  in  solutions 
with  constant  rotation.  The  possibility  of  the  existence  of  an  aldehyde 
form  has  also  been  recognised.  When  such  equilibrium  solutions  are 
cooled  or  evaporated,  the  form  crystallising  out  must  be  that  the 
solubility  limit  of  which  is  reached  first.  Ifc  is  found  now  that  whilst 
a-dextrose  can  exist  in  contact  with  boiling  ethyl  or  isobutyl  alcoholic 
solutions,  or,  in  the  form  of  its  hydrate,  in  contact  with  aqueous 
solutions,  /8-dextrose,  m.  p.  148 — 150°,  [a]D  +20  7°,  crystallises  from 
a  solution  of  a-dextrose  in  boiling  pyridine,  and  is  identical  probably 
with  Tanret’s  y-dextrose  (Abstr.,  1895,  i,  490).  A  mixture  of  a-  and 
/3-dextrose  has  m.  p.  146 — 148°. 

The  phenylhydrazones  of  dextrose  have  been  re-examined.  Skraup’s 
phenylhydrazone  (Abstr.,  1889,  1130)  is  formed  by  shaking  dextrose 
with  phenylhydrazine  in  alcoholic  or  aqueo.us  alcoholic  solution  ;  it 
crystallises  in  needles,  m.  p.  106 — 107°,  and  in  5%  aqueous  solution 
has  the  initial  rotatory  power  [a]D  —2°,  after  twenty  minutes 
[a]D  -5°,  and  finally  [a]D  -50°.  Fischer’s  phenylhydrazone  (Abstr., 
1887,  567),  formed  in  alcoholic  acetic  acid  solution,  crystallises  in 
leaflets,  m.  p.  159 — 1 60°,  and  in  5%  aqueous  solution  has  the  initial 
rotatory  power  [a]D  -70°,  and  finally  [a ]D  -50°.  The  transforma¬ 
tion  of  the  phenylhydrazones  into  each  other  takes  place  also  in 
alcoholic  solution,  and  is  accelerated  by  addition  of  acetic  acid. 
Skraup’s  hydrazone  crystallises  from  alcoholic  acetic  acid  cooled  by 
ice,  whilst  Fischer’s  compound  separates  from  a  similar  solution  at  the 
ordinary  temperature. 

If  the  oil  obtained  on  evaporation  of  the  aqueous  solution  of 
dextroseoxime  is  acetylised  in  pyridine  solution  immediately,  it  forms 
a  deca-acetyl  compound  derived  from  a  condensation  product  of  2  mols. 
of  dextroseoxime,  C,2H14OnlSrAc10,  which  is  a  viscid  oil  or  colourless, 
vitreous  mass,  has  [a]D  +  36'75°  in  pyridine  solution,  and  on  hydrolysis 
with  sulphuric  acid  yields  acetic  acid,  hydroxylamine,  and  dextrose. 
The  condensation  of  the  2  mols.  of  dextroseoxime  is  shown  to  take 
place  during  the  acetylation. 

Wohl’s  hexa-acetyldextroseoxime  (Abstr.,  1893,  i,  292),  m.  p. 
110  —  111°,  is  formed  by  the  action  of  acetic  anhydride  on  the  oxime, 
m.  p.  138°,  in  pyridine  solution  cooled  by  ice.  Acetylation  in  hot 
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pyridine  solution  leads  to  the  formation  of  the  hexa-acetyl  derivative, 
together  with  the  deca-acetate  and  penta-acetylgluconitrile,  in  amounts 
varying  with  the  conditions. 

On  hydrolysis  with  bromine,  freshly  prepared  solutions  of  the 
oxime  and  solutions  with  constant  rotation  yield  almost  identical 
mixtures  of  a-  and  /3-dextrose.  G.  Y. 

Action  of  Ammonia-Zinc  Hydroxide  on  <i-G-alactose  and 
Z-Arabinose.  Katsuji  Inouye  ( Ber .,  1907,  40,  1890 — 1892.  Com¬ 
pare  Windaus  and  Knoop,  Abstr.,  1905,  i,  381,  509  ;  Windaus,  this 
vol.,  i,  90,  288). — This  work  was  undertaken  to  determine  if  methyl- 
glyoxaline  is  formed  by  the  action  of  a  solution  of  zinc  hydroxide  in 
ammonia  on  sugars  other  than  dextrose. 

4  (or  5)-Methylglyoxaline,  obtained  from  d-galactose  or  ^-arabinose, 
forms  a  crystalline  mass,  m.  p.  55 — 56°  ;  the  picrolonate, 
C4H6N2,C10H8O5N4, 

crystallises  in  yellow  needles,  m.  p.  287 — 288 '5°.  The  action  of 
benzoyl  chloride  and  aqueous  sodium  hydroxide  on  4-methylglyoxaline 
leads  to  the  formation  of  a  substance,  Cl7H1602N2,  crystallising  in 
needles,  m.  p.  142°,  which  the  author  refers  to  as  dibenzoyldiamino- 
ethylene  [1  dibenzoyldiaminopropylene,  NHBz*CMeICH*NHBz]  (compare 
Bamberger  and  Berl^,  Abstr.,  1892,  632).  G.  Y. 

Scyllitol.  Johannes  Muller  (Ber.,  1907,  40,  1821 — 1826). — In 
continuation  of  his  studies  of  naturally  occurring  alicyclic  compounds, 
the  author  has  undertaken  the  investigation  of  scyllitol,  discovered  by 
Staedeler  and  Frerichs  (J.  pr.  Chem.,  1858,  [i],  73,  48)  in  various 
organs  of  the  Plagiostomi.  •  No  analysis  of  scyllit  has  been  published 
previously. 

Scyllitol,  CcH1206,  crystallises  in  hard,  glistening,  monoclinic  prisms, 
m.  p.  above  339°,  is  only  sparingly  soluble  in  water,  is  optically 
inactive,  after  careful  evaporation  with  nitric  acid  gives  a  red  colora¬ 
tion  with  calcium  chloride,  and  forms  a  hexa-acetyl  derivative, 
C0H6(OAc)6.  It  is  concluded  that  scyllitol  is  cycfohexan-l  :2. :  3  :  4  :  5  :  6- 
hexaol  and  is  an  i-inositol.  G.  Y. 

Inequality  of  the  Resistance  of  Natural  Starch  and  Artifi¬ 
cial  Amylose  towards  Extract  of  Barley.  Jules  Wolff  and 
Auguste  Fernbach  ( Compt .  rend.,  1907,  144,  645 — 646). — Pure 
amylose  is  acted  on  to  a  practically  equal  extent  by  extract  of  barley 
and  extract  of  malt,  whilst  natural  amylose  is  far  more  resistant  towards 
barley  extract  than  towards  malt  extract. 

The  results  show  that  non-germinated  barley  contains  a  diastase 
which  acts  on  amylose  and  not  on  amylopectin.  N.  H.  J.  M. 

Complex  Metal  Ammonias.  III.  Dodecamminehexoltetra- 
cobalt  and  Hexaethylenediaminehexoltetracobalt  Salts. 
Alfred  Werner  [and,  in  part,  E.  Berl,  Gustav  Jantsch,  and 
E.  Zinggeler]  (Ber.,  1907,  40,  2103 — 2125.  Compare  Abstr.,  1898, 
ii,  223j  1899,  ii,  658). — Two  series  of  salts  are  described  having  the 


ORGANIC  CHEMISTRY. 


483 


general  formula  |  Co 


~HOn  .  ' 

hoC°A4 


Xfi  ;  in  one  series,  the  ammonia 


series,  A  represents  NH3,  whilst  in  the  other,  the  ethylenediamine 
series,  A  represents  C2H4(NH2)2. 

These  salts  represent  a  second  class  of  basic  salts,  differing  in  pro¬ 
perties  from  the  hydroxo-compounds  described  previously.  The 
HU  groups  have  a  share  in  the  metallic  complex,  thus  : 

(<HO>CoA^ 


Co 


X„ 


and  for  such  compounds  the  designation  “  ol  ”  is  suggested. 

Members  of  the  ammonia  series  have  been  obtained  by  Jorgensen 
(Abstr.,  1898,  ii,  226),  who  termed  them  anhydrobasic  tetrammine- 
diaquodiammine  salts.  They  are  prepared  readily  in  several  ways. 
Dodecamminehexoltetracobalt  sulphate ,  Co4H42018N12S3,9H20,  is  ob¬ 
tained  by  heating  dibromotetramminecobalt  bromide  with  a  little 
water  until  bromine  is  evolved,  and  treating  the  solution-  of  the 
product  with  a  solution  of  ammonium  sulphate ;  it  is  also  obtained 
by  adding  pyridine  to  a  hot  dilute  acetic  acid  solution  of  diaquo- 
tetramminecobalt  sulphate.  The  dithionate,  Co4H42024N12S6,4H20,  is 
prepared  by  adding  sodium  dithionate  and  pyridine  to  a  solution  of 
diaquotetramminecobalt  chloride  in  very  dilute  acetic  acid  and  heating 
to  boiling.  The  majority  of  the  salts  of  this  series  form  glistening, 
brownish-black,  well-formed  crystals. 

The  most  characteristic  salt  of  the  ethylenediamine  series  is  the 


nitrate, 
tion  of 


Co 


HO 


Co  en, 


HO 

cobalt  nitrate  and 


i2)  (N03)6,3H20,  which  is  formed  when  a  solu- 
'  Vs  J 

of  ethylenediamine  is  submitted  to  atmos¬ 


pheric  oxidation ;  it  crystallises  in  long,  dark  brown  needles,  yields 
cis-diaquodiethylenediaminecobalt  halide  by  solution  in  concentrated 
hydrochloric  or  hydrobromic  acid,  1  :  6-dichlorodiethylenediaminecobalt 
chloride  by  evaporation  with  dilute  hydrochloric  acid,  and  cts-hydroxo- 
aquodiethylenediaminecobalt  nitrate  by  treatment  with  potassium 
hydroxide.  The  bromide,  iodide,  and  thiocyanate  of  the  ethylene¬ 
diamine  series  are  obtained  from  the  nitrate  by  precipitation,  the 
chloride  in  a  similar  manner  to  the  nitrate. 

The  author  rejects  Jorgensen’s  formula  for  salts  of  the  ammonia 

series  for  the  following  reasons  :  (1) 
the  salts  cannot  contain  HO  directly 


X0 


HO  X 

tXH^2  ^  r^2’  attached  to  cobalt,  since  they  do  not 

'  3 1'2  yield  aquo-salts  by  treatment  with 

mineral  acids;  (2)  in  the  chloride  the  presence  of  chlorine  directly 
attached  to  cobalt  is  contrary  to  the  fact  that  this  salt  is  converted 
into  a  halogen-free  sulphate  by  the  action  of  soluble  sulphates;  (3) 
the  estimation  of  the  products  of  decomposition  of  these  salts  by 
hydrochloric  or  hydrobromic  acid  leads  to  results  contrary  to  Jorgensen’s 
formula.  Thus,  the  sulphate  of  the  ammonia  series  yields  81 ‘1%  of 
diaquotetramminecobalt  chloride,  and  the  nitrate  of  the  ethylene¬ 
diamine  series,  8071%  of  1  :  6-dichlorodiethylenediaminecobalt  nitrate, 
whereas  the  amounts  calculated  from  Jorgensen’s  formula  are  68‘1%  and 
54  6%  respectively.  If  the  molecular  formulae  of  these  complex  salts 
are  doubled  and  the  author’s  constitutional  formula  is  adopted,  the 
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observed  percentages  in  the  preceding  decompositions  agree  well  with 
the  calculated  values  ;  (4)  the  estimation  of  the  chlorinp  evolved  by 
the  action  of  cold  concentrated  hydrochloric  acid  on  salts  of  either 
series  agrees  well  with  the  theory  that  in  the  molecule  of  these  salts 
four  cobalt  atoms  are  present,  one  of  which  passes  from  the  tervalent 
to  the  bivalent  state  during  the  decomposition.  According  to 
Jorgensen’s  formula,  the  products  of  decomposition  must  contain  one 
cobalt  atom  in  the  form  of  a  tetrammine  salt  and  one  cobalt  atom  as  a 
diammine  salt ;  the  latter,  in  spite  of  numerous  attempts,  cannot  be 
detected  ;  (5)  the  sulphate  of  the  ammonia  series  is  decomposed  by 
dilute  sulphuric  acid,  yielding  oxygen,  and  by  concentrated  sulphuric 
acid,  evolving  oxygen  and  nitrogen  in  quantities  which  agree  with 
those  calculated  from  the  author’s  formula. 

The  author  points  out  that  his  formula  is  the  only  one  which 
explains  satisfactorily  the  chemical  behaviour  of  these  complex  salts, 
particularly  with  reference  to  the  amount  of  water,  3  mols.,  retained 
by  them  in  the  dried  state.  C.  S. 

a-Amino-  and  Imino-acids.  Giacomo  L,  Ciamician  and  Paul 
Silber  (B'er.,  •  1907,  40,  1801 — 1802.  Compare  this  vol.,  i,  19). — 
Polemical.  A  reply  to  Stadnikoff  (this  vol.,  i,  393).  J.  J.  S. 

Ethylideneimine  (Aldehyde-ammonia)  and  Hexaethylidene- 
tetramine.  Marcel  Delepine  ( Compt .  rend.,  1907,  144,  853 — 856. 
Compare  Abstr.,  1898,  i,  462  ;  1899,  i,  326). — Further  evidence  that 
aldehyde-ammonia  may  be  regarded  as  the  hydrate  of  triethylidene- 

triamine  (trimeric  ethylideneimine),  has 

been  obtained  by  the  preparation  of  the  trinitroso-de rivative  of  the 
latter.  This  may  be  obtained  by  mixing  solutions  of  ethylideneimine 
and  nitrous  anhydride  in  chloroform,  or  by  passing  a  current  of  nitrous 
anhydride  into  ethylideneimine  dissolved  in  chloroform  and  cooled  by 
means  of  methyl  chloride.  The  small  yield  of  the  trinitroso-derivative 
(4 — 6%  of  the  theoretical)  obtained  is  due  to  (1)  the  liberation  of  water, 
which  transforms  part  of  the  imine  into  the  hydrate  which  is  decom¬ 
posed  by  nitrous  anhydride,  and  (2)  to  the  production,  from  impurities 
contained  in  the  nitrous  anhydride,  of  nitric  acid,  which  reacts  with 
the  aldehyde-ammonia,  forming  ammonium  nitrate  and  aldehyde.  The 

trinitroso-derivative,  ^^^e^^|^oj,CHMe'^>^*'^^’  m‘  P*  161°, 

crystallises  from  alcohol  in  opaque,  yellowish-white  needles,  and  from 
benzene  or  chloroform  in  transparent,  sulphur-yellow,  orthorhombic 
prisms,  which  are  truncated  at  the  acute  angle.  It  is  stable  in  the 
dark,  but  when  exposed  to  light  slowly  forms  traces  of  brown  material 
insoluble  in  chloroform.  It  gives  the  usual  reactions  of  nitroso- 
compounds,  and  is  decomposed  by  warm  acetic  acid  into  aldehyde  and 
nitrogen.  Hydrochloric  acid  liberates  tli9  nitrogen  partly  free  and 
partly  in  the  form  of  nitrous  vapours  with  the  formation  of  some 

nitrosoparaldimine,  (Curtius  and  Jay, 

Abstr.,  1890,  735). 
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The  hexaethylidenetetramine,  described  by  Kudernatsch  (Abstr., 

1900,  i,  377)*  is  shown  to 
„„  /  1  *rTT  be  identical  with  the  tri- 

2\. _  /  2\  crotonylidenetetramine,  ob- 

■kttt/  \  ntr  ■kttt/'  6  tained  by  Wurtz  by  the 

\  „  /  action  of  crotonaJdehyde 

2  oq  ammonia  at  J00 

(Abstr.,  1879,  780),  to  which  the  annexed  formula  is  now  assigned. 

Crotonaldehyde  has  D®  0‘8715  and  D44  08593  (compare  Bauer, 
Compt.  rend.,  1860,  51,  55,  and  Henninger,  Abstr.,  1884,  897). 

T.  A.  H. 

Occurrence  of  Z-Serine  in  Silk.  Emil  Fischer  ( Ber .,  1907, 
40,  1501 — 1505.  Compare  Abstr.,  1906,  i,  807). — The  presence  of 
derivatives  of  Z-serine  in  the  products  obtained  on  hydrolysis  of  silk 
has  been  overlooked  in  consequence  of  the  much  greater  solubility  in 
water  of  the  active  than  of  the  racemic  substances.  The  residue  ob¬ 
tained,  on  distilling  at  140°/0-2 — 01 5  mm.  the  esters  of  the  amino-acids 
formed  by  hydrolysis  of  silk  or  silk  fibroin  with  hydrochloric  acid, 
contains  Z-serine  anhydride  (Fischer  and  Suzuki,  Abstr.,  1506,  i,  73) 
and  Z-serine  anhydride.  On  recrystallisation  of  the  mixture  from 
water,  the  Z-anhydride  remains  in  the  filtrate  and  is  precipitated  on 
addition  of  alcohol  and  cooling  with  ice  as  long  needles,  m.  p.  247° 
(corr.)  (decomp.),  [a]o  -  58-8°,  which_cannot  be  freed  from  the  racemic 
compound.  When  heated  with  20%  hydrobromic  acid  at  100°,  the 
Z-anhydride  is  converted  into  \-seryl-\- serine,  C6H’1205N2,  which  crystal¬ 
lises  in  colourless  leaflets,  m.  p.  234°  (corr.  decomp.),  [a][i’  +  3'8°  in 
aqueous  or  +12°  in  iYhydrochloric  acid  solution,  and  dissolves  with 
difficulty  in  boiling  water,  but  does  not  crystallise  out  on  cooling. 

On  more  prolonged  heating  with  48%  hydrobromic  acid  at  100°, 
Z-serine  anhydride  yields  Z-serine,  which  is  identical  with  synthetical 
Z-serine  in  all  its  properties  except  the  rotatory  power,  which  is  smaller, 
[a]D  +  11 '6°  in  hydrochloric  acid  solution,  pointing  to  the  presence  of 
20%  of  racemic  serine  in  the  natural  product.  G.  Y. 

Synthesis  of  Polypeptides.  XVII.  Emil  Fischer  {Ber.,  1907, 
40,  1754 — 1767.  Compare  Proc.,  1907,  23,  82  ;  this  vol.,  i,  295). — 
The  coupling  together  of  amino-acids  has  been  carried  to  an  octa- 
decapeptide,  composed  of  15  glycine  and  3  Z-leucine  residues.  Starting 
from  triglycylglycine  and  cZ-a-bromoZsohexoyldiglycylglycyl  chloride, 
which  were  condensed  in  the  cold  in  presence  of  sodium  hydroxide,  glass 
pearls  being  added  to  obviate  the  violent  frothing,  d-a-bromoiso - 
hexoylhexaglycylglycine  was  obtained.  This  has  [  a ] o  +  3'55°,  becoming 
0  after  eighteen  hours,  turns  yellow  at  246°  (corr.)  and  decomposes 
above  this,  and  shows  a  -marked  biuret  coloration.  With  anhydrous 
liquid  ammonia,  it  undergoes  a  Walden  rearrangement,  forming 
1  -leucylhexaglycylglycine , 

NH2-CH(C4H9)*C0-[NH'CH2-C0]g-NH-CH2'C02H, 

[a]o  +6,34°,  which  turns  yellow  at  200°,  brown  at  250°,  and  decom¬ 
poses  at  300°.  The  nitrate,  sulphate,  and  hydrochloride  form  micro¬ 
scopic  crystals  without  definite  structure ;  it  shows  a  marked  biuret 
reaction,  and  forms  a  sparingly  soluble  copper  salt. 
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d-a-Bromoisohexoyloctaglycylglycine  is  a  colourless,  indefinitely 
crystalline  powder,  which  turns  brown  at  250°  (corr.)  and  decomposes 
about  300°  (corr.).  1  -Leucyloctaglycylglycine, 

NH2-CH(C4H9)-C0-[NH-CH2-C0]8-NH-CH2-C02H, 
becomes  brown  at  260°  and  black  at  300°,  and  gives  a  red  biuret 
coloration.  It  condenses  with  <7-a-bromo£sohexoyldiglycylglycyl  chlor¬ 
ide  to  d-a-bromoisohexoyltriglycyl-leucyloctaglycylglycine,  a  colourless 
solid  which  turns  brown  at  255°  and  decomposes  at  305°.  Liquid 
anhydrous  ammonia  converts  it  into  \-leucyltriglycylA-leucyloctaglycyl- 

alycine  Nh<[CO'CH2‘NH]3‘C°-CH(C4Ho)*NH2 

giycine,  ^-tL\CH(C4H9)-C0-[NH-CH2-C0]yNH-CH2-C02H’  wmcn 

becomes  brown  at  235°  and  decomposes  without  melting;  it  shows  a 
cherry-red  biuret  coloration,  is  precipitated  by  ammonium  sulphate, 
tannin  and  phosphotungstic  acid,  and  the  nitrate  forms  large,  almost 
crystalline  granules. 

d-a-Bromoisohexoyltriglycyl-l-leucyltriglycyl-l-leucyloclaglycylglycine  is 
obtained  by  repeating  the  condensation  of  the  tetradecapeptide  with 
the  bromo-compound  as  a  granular  precipitate,  which  turns  brown  at 
240°  and  froths  and  decomposes  at  310°  (corr.). 

\-Leucyltriglycyl-\-leucyltriglycyl-\-leucyloctaglycylglycine, 

c  CH(C4H9)-NH-[CO-CH2-NH]3*CO-CH(C4H9)-NH2  co2h 
^[NH-CH2-CO]3*NH-CH(C4H9)-CO-[brH*CH2*CO]8*NH-CH2 

forms  a  colourless  powder  which  dissolves  in  100  parts  of  boiling 
water  ;  the  aqueous  solution  froths  considerably,  and  gives  precipi¬ 
tates  with  ammonium  sulphate,  phosphotungstic  acid,  or  tannin. 

These  four  polypeptides  closely  resemble  the  natural  proteins;  they 
do  not  show  the  colour  reactions  of  Millon  and  Adamkiewicz,  or  the 
xanthoprotein  and  sulphur  reactions,  since  they  do  not  contain  tyro¬ 
sine,  tryptophan,  or  cystine.  The  octadecapeptide  has  a  molecular 
weight  of  1213,  and  is  thus  the  substance  of  highest  molecular  weight 
of  which  the  constitution  is  known. 

d-Bromopropionyl-\-leucine  crystallises  in  narrow  needles  aggregated 
in  bundles,  m.  p.  50 — 51°  (corr.),  [a]^  -  5’8°.  d -Alanyl-l-leucine  forms 
narrow-pointed  plates  from  water  or  lens-like,  four-sided  plates  from 
alcohol;  m.  p.  255—256°  (corr.),  [a]i,°  -  17°.  E.  F.  A. 


Synthesis  of  Polypeptides.  XVIII.  Derivatives  of  Aspar¬ 
tic  Acid.  Emil  Fischer  and  Ernst  Koenigs  ( Ber .,  1907,  40, 
2048—2061.  Compare  Abstr.,  1905,  i,  31). — The  two  isomeric 
leucylasparagines,  previously  obtained  as  a  mixture,  have  been  prepared 
in  larger  quantity  and  separated.  By  hydrolysis  of  one  of  them  with 
acid  and  examination  of  the  leucine  obtained,  the  constitution  of  the 
dipeptides  and  the  corresponding  a-bromo?sohexoylasparagines  is 
established. 

The  separation  of  the  active  bromo- derivatives  was  effected  by 
means  of  the  fractional  precipitation  of  the  alkaline  solution  with 
normal  hydrochloric  acid,  the  La-bromoisohexoic  acid  derivative  being 
sparingly  soluble.  T-a-Bromoisohexoyl-7-asparagine  has  [a]n  —  30T°, 
and  is  soluble  in  200 — 300  parts  of  water  ;  c/-a-bromoisohexoyl 
£  asparagine  crystallises  with  1H20  in  stellar  aggregates  of  long, 
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narrow  prisms,  m.  p.  146 — 148°,  has  [a]n  +15 ’7°,  and  is  soluble  in 
100 — 150  parts  water  at  25°. 

d -Leucyl-l-asparagine  crystallises  in  colourless  prisms  and  domes, 
m.  p.  230°  (corr.  decomp.),  and  has  [<x]b  —  53*6°  j  \-leucyl-\- aspara¬ 
gine  forms  needles  or  prisms,  m.  p.  228°  (corr.),  has  [a]i>°  +17‘8°,  and 
gives  a  bluish-violet  coloration  with  alkali  and  a  copper  salt  ;  it  yields 
^-leucine  when  hydrolysed. 

a-BromoisohexoyW-asparagine,  when  shaken  with  acetyl  chloride, 
yields  a  compound,  C]0K10O4N2,  m.  p.  128 — 130°  (corr.),  which  is 
optically  inactive,  soluble  in  alkali,  and  yields  ammonia  on  boiling.  It 
gives  complicat  ed  decomposition  products  with  sulphuric  acid,  and  is 
of,  as  yet,  unknown  constitution. 

Chloroacetyl-Vasparaginyl  chloride , 

"  CH2Cl-CO-NH-CH-(CH2-CO-NH2)*COCl, 

prepared  by  the  action  of  acetyl  chloride  on  chloroacetyl-Z-asparagine, 
can  be  coupled  with  1  -leucine  ester  to  ethyl  chloroacetyl-l-asparaginyl- 
l-leucine  crystallising  in  microscopic  needles,  m.  p.  166 — 167°  (corr.); 
it  tastes  bitter.  Chloroacetyl-\-asparaginyl-l-leucine  forms  bunches  of 
centimetre  long,  pointed  prisms,  m.  p.  167°  (corr.,  red  coloration), 
and  does  not  taste  bitter.  The  tripeptide,  glycyl-\-asparaginyl- 
\-leucine, 

btH2-CH2*C0,NH*CH(CH2,C0*NH2)*C0-lSrH'CH(C4H£))*C02H, 

obtained  by  the  action  of  liquid  ammonia  on  the  foregoing,  crystallises 
in  nodular  aggregates  of  microscopic  needles  and  has  [ a ]  “  -  46  5°. 

Methyl  l-aspartate  is  a  colourless  liquid,  b.  p.  1 1 9—  1 20°/ 1 5  min., 
which  on  heating  for  three  days  at  100°  forms  methyl  2:5-diketo- 
piperazine-Z  :  Q-diacetate,  crystallising  in  bunches  of  microscopic  needles 
or  long,  thin  prisms. 

2  : 5-Diketopiperazine-3  :  6 -diacetic  acid, 

co2h-ch2-ch<^™>ch*ch2-co2h, 

forms  small,  oblique  plates  or  prisms  decomposing  at  300°.  When 
left  in  the  cold  with  barium  hydroxide,  it  forms  a  compound,  C8R1207N2, 
probably  asparagyl aspartic  acid, 

C0211-CH2-GH(NH2)-C0-NH-CH(C02H)-CH2-C02H  ; 
this  decomposes  at  120°.  E.  E.  A. 

Method  of  Synthesis  of  /J-Ketonio  Non-substituted  Amides. 
Charles  Moureu  and  I.  Lazennec  (Compt.  rend.,  1907, 144,  806 — 808. 
Compare  Bull.  Soc.  chim.,  1906  [iii],  35,  523). — By  heating  the 
alcoholic  solution  of  an  acetylenic  amide  with  a  small  quantity  of  a 
secondary  amine  (preferably  piperidine)  for  some  hours,  under  a  reflux 
condenser,  the  corresponding  /3-ketonic  amide  is  formed.  With 
aliphatic  amides  only  a  few  drops  of  piperidine  are  necessary,  but 
with  phenylpropiolamide  an  equal  molecular  quantity  is  required.  The 
piperidine  appears  to  act  catalytically  by  the  formation  of  an 
intermediate  compound,  and  a  compound,  C5NH10‘CPhICH,CO,NH2, 
m.  p.  135 — 136°,  has  actually  been  isolated  from  phenylpropiolamide, 
and  when  treated  with  oxalic  acid  in  ether-alcoholic  solution  gives 
piperidine  oxalate  and  benzoylacetamide.  The  /3-ketonic  amides  are 
soluble  in  aqueous  alkali  hydroxide  solutions,  and  their  alcoholic 
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solutions  give  an  intense  reddish-violet  coloration  with  ferric  chloride. 
The  constitution  is  confirmed  by  condensation  with  hydrazine  hydrate 
to  the  corresponding  pyrazolones  with  elimination  of  ammonia  : 
R-COCH2-CONH2  +  N2H4  ->  PvC(:CH-CO-NH2)*NH-NH2 


Hexoylacetamide,  Gr)H11*CO*CH2*CO'NH2,  has  m.  p.  99 — 100° ; 
heptoylacetamide,  CgH^'CO'CHg'CONHg,  has  m.  p.  106 — 107°. 
Benzoylacetamide,  previously  obtained  by  Obr^gia  (Abstr.,  1892, 
324)  and  Guareschi  (Abstr.,  1904,  i,  891),  was  also  prepared. 

E.  H. 


Direct  Hydrogenation  of  Carbimides.  Paul  Sabatier  and 
Alphonse  Mailhe  ( Compt .  rend.,  1907,  144,  824 — 826). — When  a 
current  of  hydrogen  impregnated  with  the  vapour  of  ethylcarbimide 
is  passed  over  nickel  heated  at  180  — 190°  the  issuing  gas  contains 
ammonia  and  carbon  dioxide,  but  is  free  from  methane  and  carbon 
monoxide,  and  when  passed  into  a  cooled  receptacle  deposits  a  liquid 
containing  small  quantities  of  mono-,  di-,  and  tri-ethylamine,  but 
chiefly  constituted  by  methylethylamine.  The  principal  reaction  may 
be  represented  by  the  equation:  Et’NiCO -f 3H2  =  H20  +  NHMeEt. 
The  secondary  products  are  due  to  the  formation  of  some  diethyl- 
carbamide  by  the  action  of  the  water  produced  on  a  portion  of  #ie 
ethylcarbimide,  with  the  subsequent  reduction  of  the  diethylcarbamide 
to  methylethylamine  and  ethylamine,  the  latter  then  giving  rise  in 
contact  with  the  nickel  to  some  di-  and  tri-ethylamine  (compare 
Sabatier  and  Senderens,  Abstr.,  1905,  i,  267  ;  Mailhe,  Abstr.,  1905, 
i,  571,  635).  When  phenylcarbimide  is  reduced  under  similar  con¬ 
ditions,  the  issuing  gas  contains  methane  and  carbon  dioxide  ;  the 
tube  containing  the  nickel  becomes  coated  with  crystals  of  diphenyl- 
carbamide,  and  the  liquid  product  obtained  when  the  gas  is  cooled 
consists  of  water  and  aniline.  The  principal  reaction  may  be 
represented  by  the  equation:  Ph'NICO  +  4H2  =  NH2Ph  +  CH4  +  H20. 
Most  of  the  water  formed  reacts  with  some  of  the  phenylcarbimide  to 
produce  diphenylcarbamide.  The  tendency  of  phenylcarbimide  to 
produce  aniline  on  reduction  has  already  been  observed  by  Gumpert 
(Abstr.,  1885,  656).  T.  A.  H. 

Trichloroacetimido-methyl  Ether.  Wilhelm  Steinkopf  ( Ber ., 
1907,  40,  1643 — 1646). — Trichloroacetimido-methyl  ether, 

CCl3*C(:NH)*OMe, 

b.  p.  148 — 149°,  is  a  colourless  oil  of  terpene-like  odour,  obtained  by 
heating  trichloroacetonitrile  and  methyl  alcohol  on  the  water-bath. 
Hydrogen  chloride  decomposes  it  in  ethereal  or  alcoholic  solution  with 
the  separation  of  ammonium  chloride.  Attempts  to  prepare  the 
hydrochloride  by  Pinner’s  method  lead  to  the  formation  of  trichloro- 
aeetamide.  When  the  methyl  ether  is  heated  with  aniline, 
trichloroacetophenylamidine,  CCl3,C(NH)*NHPh,  m.  p.  101°,  is  obtained, 
which  is  not  changed  by  water  at  100°,  and  evolves  the  odour  of  phenyl- 
carbylamine  when  treated  with  warm  dilute  sodium  hydroxide;  the 
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hydrochloride,  C8HfN2Cl3,HCl,  sinters  and  darkens  at  171°  and  has 
m.  p.  183°;  the platinichloride,  C16H14N4Cl6,H2PtCl6,H20,  is  mentioned. 

0.  S. 

Remarkable  Additive  Reaction  of  Pulminic  Acid.  F.  Carlo 

Palazzo  ( Atti  R.  Accad.  Lincei,  1907,  [v],  16,  i,  545 — 552). — The 
author  discusses  Nef’s  carbyloxime  formula,  CIN'OH,  for  fulminicacid 
and  shows  that  Jovitschitsch’s  objections  to  it  (Abstr.,  1906,  i,  732) 
are  invalid.  His  own  investigations  are  then  described. 

Fulminic  acid  yields  a  hydrobromide  resembling  the  hydrochloride 
in  being  extremely  volatile  and  disagreeable  to  work  with.  The 
hydriodide ,  m.  p.  65°,  however,  is  more  stable,  and,  with  aniline  in 
ethereal  solution,  gives  phenylisourethane  and,  with  aqueous  silver 
nitrate,  quantitative  yields  of  silver  iodide  and  fulminate ;  its  aqueous 
solution  is  strongly  acid. 

One  of  the  products  of  the  action  of  nitrous  acid  on  fulminicacid  is 
found  to  be  methylnitrolic  acid  or  nitroformoxime, 

no2-ch:n*oh, 

which  supports  Nef’s  carbyloxime  structure  for  fulminic  acid. 

T.  H.  P. 

Anhydrous  Thiocyanic  Acid.  Arthur  Rosenheim  and  Richard 
Levy  ( Ber .,  1907,  40,  2166 — 2169). — When  concentrated  sulphuric 
acid  is  allowed  to  drop  slowly  on  to  a  mixture  of  dry  potassium 
thiocyanate  and  phosphoric  oxide  in  an  atmosphere  of  hydrogen  at 
40—60  mm.  pressure,  pure  thiocyanic  acid,  m.  p.  about  5°,  is  obtained 
and  condenses  in  a  cooled  receiver  in  the  form  of  white  crystals.  It 
has  a  corrosive  action  on  the  skin,  is  soluble  in  water  at  0°  without 
decomposition,  but  at  higher  temperatures  changes  rapidly  to  a  yellow 
polymeride.  0.  S. 

Comparisons  of  Nitriles  and  isoNitriles  in  their  Behaviour 
towards  Metallic  Salts.  Constitution  of  Double  Cyanides. 
Karl  A.  Hofmann  and  Gunther  Budge  {Ber.,  1907,40, 1772 — 1778). 
— The  behaviour  of  nitriles  and  carbylamines  towards  certain  metallic 
salts  has  been  examined  in  order  to  determine  which  of  these  two 
groups  of  compounds  resembles  potassium  cyanide  in  its  power  of 
forming  complex  cyanides.  No  stable  compounds  of  nitriles  or 
carbylamines  with  silver  cyanide  have  been  isolated.  The  compound 
AgCN,EtNC  (E.  Meyer,  J.  pr.  Ghent.,  1856,  [i],  67,  147  ;  A.  W. 
Hoffmann,  Annalen,  1867,  144,  118)  is  extremely  unstable. 

Platinous  chloride  readily  forms  the  additive  compound,  platinom 
chloride  bisphenylcarbylamine,  PtCI2,2PhNC,  which  crystallises  in 
purple-coloured  prisms  almost  insoluble  in  ether  and  other  organic 
solvents.  It  is  extremely  stable  towards  water  and  dilute  alkalis,  and 
potassium  sulphide  acts  but  slowly  on  a  hot  solution.  The  chlorine  is 
also  difficult  to  remove  from  the  molecule. 

An  isomeric  compound,  platinous  chloride  bisbenzoniirile,  is  slowly 
deposited  when  an  ethereal  solution  of  the  nitrile  is  mixed  with  an 
aqueous  solution  of  potassium  platinochloride.  It  forms  pale  yellow 
crystals  showing  double  refraction,  dissolves  in  hot  sodium  hydroxide 
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solution  or  in  warm  potassium  cyanide  solution,  liberating  the  nitrile. 
It  does  not  react  with  silver  nitrate.  A  similar  compound  of  aceto¬ 
nitrile  and  platinous  chloride  has  been  obtained. 

Phenylcarbylamine  forms  the  unstable  compound  2AgCN,PhNC, 
which  gradually  gives  up  the  carbylatnine.  Cuprous  cyanide  forms  an 
unstable  compound,  CuCN,2EtNC.  Benzonitrile  combines  with  neither 
silver  nor  mercurous  cyanide.  J.  J.  S. 

Direct  Hydrogenation  of  Aliphatic  tsoCyanides  [Carbyl- 
amines].  Paul  Sabatier  and  Alphonse  Mailhe  ( Compt .  rend.,  1907, 
144,  955 — 957.  Compare  Abstr.,  1905,  i,  267,  this  vol.,  i,  458,  488). — 
When  a  current  of  hydrogen,  impregnated  with  an  aliphatic  carbyl- 
amine,  is  passed  over  a  column  of  reduced  nickel,  heated  at  160 — 180°, 
the  carbylatnine  is  reduced,  for  the  most  part,  to  the  corresponding 
sec.-amine,  but  a  portion  is  converted  into  the  isomeric  cyanide,  which 
in  turn  is  reduced,  whilst  a  third  portion  is  polymerised  with  the 
formation  of  tarry  matter,  which  is  deposited  on  the  nickel  and 
impedes  its  reducing  action  so  that  ultimately  a  portion  of  the 
carbylamine  escapes  unchanged.  If  the  reduction  is  conducted  at 
220 — 250°,  the  sec.-amine  formed  suffers  decomposition  with  the  pro¬ 
duction  of  hydrogen,  hydrocarbons,  and  ammonia,  especially  in  the  case 
of  the  more  complex  carbyl amines. 

Methylcarbylamine  furnishes  principally  dimethylamine  together 
with  small  quantities  of  ethylamine  and  diethylamine.  Ethyl- 
carbylamine  similarly  yields  methylethylamine  accompanied  by  smaller 
quantities  of  propylamine  and  dipropylamine.  terL-Butylcarbylamine, 
CMe3*NC,  furnishes  on  reduction  methyl-ieri.-butylamine  accompanied 
by  dimethylpropylamine,  b.  p.  83°,  and  a  small  quantity  of  an 
amine  of  higher  b.  p.  Methyl-teit.-butylamine ,  CMe8'NHMe,  b.  p. 
58 — 60°,  is  a  colourless,  mobile  liquid  with  a  penetrating,  but  not 
disagreeable,  odour.  It  yields  an  oily  m£roso-derivative.  The 
carbonate  becomes  yellow  on  keeping  ;  the  hydrochloride  is  deliquescent ; 
the  oxalate  has  m.  p.  160°  (decomp.).  With  pheuylcarbimide  the 
amine  furnishes  (i- phenyl- a.-methyl  a-tert. -but ylcarbamide,  m.  p.  118°, 
which  crystallises  from  alcohol  in  needles  or  rhombic  lamellfe. 

T.  A.  H. 

Attempts  to  Synthesise  Nitroacetonitrile.  II.  Halogenated 
Amino-oximes.  Wilhelm  Steinkopf  and  Ludwig  Boiirmann 
( Ber .,  1907,  40,  1633—1643.  Compare  Abstr.,  1905,  i,  122).— 
Unsuccessful  attempts  have  been  made  to  obtain  nitroacetonitrile 
from  nitroacetamide  and  phosphoric  oxide,  from  bromonitromethane 
and  potassium  cyanide,  and  by  the  nitration  of  ethyl  cyanoacetate. 
Cyanoformaldehyde  also  could  not  be  prepared. 

A  series  of  a-halogenated  amino  oximes  has  been  prepared  from 
a-halogenated  acetonitriles  and  hydroxylamine  in  neutral,  aqueous 
solution.  These  compounds  differ  strikingly  from  unsubstituted 
amino-oximes  in  the  rapidity  of  their  formation  and  in  their  stability 
to  boiling  water,  hydroxylamine  being  eliminated  only  in  sealed  tubes 
at  100°,  or  by  the  action  of  hot  alkalis. 

a-Chloroethenylamino-oxime,  CH2C1,C(NH2)!N0H,  m.  p.  91 — 92° 
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(decomp.),  obtained  from  chloroaeetonitrile,  crystallises  from  benzene 
in  long  needles,  and  reduces  a  boiling  alkaline  solution  of  mercuric 
chloride  ;  the  hydrochloride,  C2H50NQC1,HC1,  has  m.  p.  116 — 118° 
(decomp.). 

aa-Dichloi'oethenylamino-oxime,  CHC12*C(NH2)IN,0H,  m.  p. 
103 — 104°  (decomp.),  prepared  from  dichloroacetonitrile,  gives  a 
violet  coloration  with  ferric  chloride,  yellow  precipitates  with 
sodium  or  ammonium  hydroxides,  a  white  silver  salt,  and  a  bluish- 
green  copper  salt ;  the  hydrochloride,  CgH^NgCl^IICl,  has  m.  p. 
135°  (decomp.),  and  the  acetyl  derivative,  CHCl2-C(N’OH)*NHAc, 
obtained  by  evaporating  a  solution  in  acetic  anhydride  over  potassium 
hydroxide  in  a  vacuum,  has  m.  p.  114 — 115°.  Oximinoethenylamino- 
oxime,  OH*NICH,C(NH2)II>i*OH,  m.  p.  148 — 152°  (decomp.),  is  obtained 
by  treating  the  preceding  amino-oxime  or  dichloroacetonitrile  with  an 
excess  of  neutral  hydroxylamine  at  60° ;  it  reduces  solutions  of 
silver,  copper,  and  mercury  salts,  and  is  precipitated  from  its  con¬ 
centrated  aqueous  solution  by  nickel  acetate  in  the  form  of  a  reddish- 
brown  nickel  salt,  C4H804N’6Ni,  which  dissolves  in  dilute  sulphuric 
/icid  to  a  colourless  solution.  By  evaporating  the  solution  of  oximino- 
ethenylainino  oxime  in  acetic  anhydride  in  a  vacuum  over  potassium 
hydroxide,  the  diacetyl  compound,  OAc,N!CH,C(N*OH)*NHAc,  m.  p. 
142 — 150°,  is  obtained,  which  is  identical  with  the  product  obtained, 
by  treating  Soderbaum’s  acetyKsonitrosoacetonitrile  (Abstr.,  1892, 
815)  with  hydroxylamine  and  acetylating  the  resulting  amino-oxime. 

Trichloroethenylamino-oxime,  CC13#C(NH2)!N,0H,  m.  p.  128 — 129° 
(decomp.),  crystallises  in  glistening  leaflets ;  the  hydrochloride  has 
m.  p.  149°  (decomp.).  By  treating  trichloroacetonitrile  with 
2  mols.  of  hydroxylamine  at  65°,  a-chloro-oximinoethenylamino-oxime , 

cci(n-oh)-c(nh2):n-oh, 

m.  p.  109°  (decomp.),  is  obtained,  which  gives  a  deep  reddish-brown 
coloration  with  ferric  chloride. 

lodoethenylamino-oxime,  CH2I*C(NH2)IN’OH,  m.  p.  123 — 124° 
(decomp.),  is  prepared  from  iodoacetonitrile  and  hydroxylamine  in 
methyl-alcoholic  solution ;  the  acetyl  derivative, 
CH2I-C(N-OH)-NHAc, 

has  m.  p.  103—105°.  C.  S. 

Cyanogen  Bromide  and  Hydroxylamine.  III.  Heinrich 
Wieland  and  Hugo  Bauer  ( Ber .,  1907,  40,  1680 — 1691. 
Compare  Abstr.,  1904,  i,  628  ;  1905,  i,  420;  this  vol.,  i,  494).— The 
azoxydicarboxylamidedioxime,  produced  by  the  action  of  alkali  on 
dihydroxyguanidine,  results  probably  from  the  condensation  of  un¬ 
changed  substance  with  aminomethylnitrosolic  acid, 

oh-n:c(nh2)-no  +  oh-n:c(nh2)-nh-oh  - 

oh-n:c(nh2)-on2-c(nh2):n-oh  +  h2o, 

the  nitrosolic  acid  being  derived  from  the  hydrolysis  of  the  azo¬ 
derivative,  0H*NIC(NH2)*N1N*C(NH2).‘N,0H.  In  alkaline  solution 
this  compound  undergoes  isomeric  change  into  the  hydrazone,  amino- 
azaurolic  acid,  0N*C(NH2)1N,NH,C(NH2)IN,0H,  which  crystallises 
from  hot  water  in  long,  orange-red  needles  with  a  blue  reflex,  exploding 
at1 184°.  In  preparing  this  substance,  the  temperature  and  concentra- 
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tion  exert  a  great  influence.  The  silver  Bait  is  brick-red,  the  copper  salt 
is  dark  reddish-brown.  On  reduction  with  hydrogen  sulphide,  hydrazo- 
dicarboxylamideoxime,  NH2*CO*NH*NH*C(NH2)iNOH,  is  obtained 
quantitatively  in  colourless  needles  from  wafer  rWemnnsinir  at  220°  ; 
the  silver  salt  is  colourless.  As  distinguished  from  hydrazodicarboxyl- 
amide  (Thiele,  Abstr.,  1892,  1298,  1429),  this  hydrazo-derivative  is 
easily  oxidised  by  chromic  acid  or  nitric  acid  to  an  unstable  azo¬ 
compound.  It  is,  however,  very  stable  towards  acids,  no  elimination 
of  hydroxylamine  occurring. 

b-Nitrosodihydrotetrazole-2-carboxylamide , 

no-c<js?”h>n-conh2, 

results  from  the  interaction  of  hydrazodicarboxylamideoxime  and 
nitrous  acid,  mixed  probably  with  an  azo-compound,  as  a  red, 
explosive  substance.  The  above  constitution  is  assigned  to  the 
substance,  as  nitrous  acid  is  obtained  on  hydrolysis  by  acids. 

When  aminoazaurolic  acid  is  boiled  with  18%  hydrochloric  acid,  the 
solution  suddenly  changes  to  a  dark  green  colour  and  finally  becomes 
honey-yellow,  nitrogen  and  carbon  dioxide  being  evolved  at  the  same, 
time.  On  cooling,  orange-yellow  crystals  of  the  hydrochloride  of 

i&onitrosoaminohydrotetrazine,  NH2*C<^^>^pj%>CINOH,HCl,  are  ob¬ 


tained,  which  do  not  decompose  at  350°.  In  addition  to  the  tetrazine 
being  a  mono-acid  base,  it  gives  a  dark  red  silver  salt,  C2H306lSr6Ag. 

Benzoylation  of  Dihydroxy  guanidine.- — Experiments  made  to 
methylate  or  benzoylate  azodicarboxylamidedioxime  by  means  of 
methyl  sulphate  or  benzoyl  chloride  either  in  sodium  carbonate  or 
sodium  hydrogen  carbonate  solution,  were  without  result.  When 
dihydroxyguanidine  and  benzoyl  chloride  interact  in  the  presence  of 
sodium  hydrogen  carbonate,  a  chrome-yellow  mass  first  separates  and 
afterwards  colourless  crystals.  The  yellow  material  consists  largely 
of  azoxydicarboxylamidedioxime  dibenzoate,  ON2[C(NH2)INOBz]2, 
purified  by  repeated  shaking  with  acetone  until  it  is  completely 
soluble  in  dilute  sodium  hydroxide,  which  quickly  causes  decomposition 
into  benzoic  acid,  nitrogen,  and  hydroxycarbamide.  At  155°  it 
decomposes  explosively.  The  colourless  crystalline  portion  consists  of 
dibenzhydroxamic  acid  and  benzoylguanidine  benzoate, 
^HBz-C(NH2):N-OBz, 

crystallising  from  alcohol  in  needles  decomposing  at  162 — 163°.  When 
warmed  with  alkalis  or  acids,  benzoylguanidine  benzoate  gives  benzoic 


acid  and  aminophenylazoxime,  NH2’C^„  I  ,  crystallising 

JN  .Clrh 


needles,  m.  p.  164°.  Alkaline  permanganate  is  without  action 
on  the  substance,  which  forms  a  silver  salt.  W.  R. 


Acethydroxamic  Chloride.  Heinrich  Wieland  (Her.,  1907,40, 
1676 — 1680.  Compare  Piloty  and  Steinbock,  Abstr.,  1902,  i,  735). — 
A  method  for  preparing  acethydroxamic  chloride  in  nearly  quantita¬ 
tive  yield  directly  from  acetaldoxime  and  chlorine  is  described;  its 
derivatives  from  amines  and  phenols  are  well-defined,  crystalline  sub- 
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stances,  and  the  chloride  is  therefore  a  suitable  reagent  for  character¬ 
ising  these  classes  of  compounds. 

The  interaction  of  the  chloride  and  hydrazine  results  in  the  formation, 
not  of  a  hydrazo-compound,  but  of  aminodimethyltriazole  ;  aniline  gives 
acetanilide-oxime  (Nordmann,  Abstr.,  1885,  238),  and  phenylhydrazine, 
phenylhydrazoacetaldoxime  (Bamberger,  Abstr.,  1902,  i,  247).  Acet- 
p-phenetide-oxime,  OEt*C6H4*NH*C]VleINOH,  from  the  acethydroxamic 
chloride  and  the  corresponding  amine,  crystallises  in  large,  colourless 
plates  from  alcohol,  m.  p.  148°,  and  forms  a  hydrochloride.  Ferric 
chloride  gives  a  very  intense,  carmine-red  coloration.  The  acetate , 
Ci2Hi603N2,  crystallises  in  prisms,  m.  p.  117 — 118°.  The  oxime  of 
o-acetoxybenzoic  acid,  C9H904N,  crystallises  in  plates,  m.  p.  100°,  and 
gives  a  red  coloration  with  ferric  chloride.  W.  It. 


Isomeric  Dioximinosuccinic  Acids.  Andre  Wahl  ( Compt . 
rend.,  1907,  144,  922 — 924.  Compare  Abstr.,  1906,  i,  624). — By 
application  of  Soderbaum’s  method  (Abstr.,  1891,  825)  to  sodium 
dihydroxytartrate,  extraction  of  the  product  with  ether,  and  evapora¬ 
tion  of  the  ethereal  solution,  a  viscid  liquid  is  obtained  which,  in 
a  vacuum,  is  completely  converted  into  a  pale  yellow,  crystalline  mass. 
The  latter  on  repeated  fractional  crystallisation  gives  (1)  a  small 
quantity  of  oxalic  acid ;  (2)  transparent  crystals  of  rsonitrosocyano- 
acetic  acid,  and  (3)  hemispherical  aggregates  of  crystalline  prisms, 
which,  after  drying  in  a  vacuum,  have  the  composition 

C4H4OfiN2,iC0H6. 

The  benzene  of  crystallisation  is  lost  at  190°,  leaving  a  residue  having 
the  composition  of  dioximinosuccinic  acid.  The  latter  forms  very  hard, 
white  crystals,  in.  p.  168 — 170°  (decomp.),  of  which  the  aqueous 
solution  gives  white  precipitates  witli  silver  nitrate  and  calcium 
acetate,  and  with  cupric  acetate  a  green  precipitate  which  is  trans¬ 
formed  into  a  bluish-green,  crystalline  substance  on  heating  or  keep¬ 
ing.  The  two  isomeric  acids  described  by  Soderbaum  have  m.  p. 
145 — 150°,  and  of  these  the  /?/?-acid  with  cupric  acetate  gives  a  dirty 
green  precipitate  becoming  brown. 

If  a  current  of  dry  hydrogen  chloride  is  passed  through  a  solution  of 
ethyl  dioximinosuccinate  in  anhydrous  ether  and  the  solution  is 
evaporated  in  a  vacuum  over  potash,  the  product  is  a  white,  crystalline 
substance  having  the  same  composition  as  the  original  ester,  but 
different  properties.  It  crystallises  from  water  in  fine,  felted  needles, 
m.  p.  140°,  and  can  be  purified  through  the  silver  salt.  The  latter, 
obtained  by  adding  silver  nitrate  to  an  aqueous  solution  of  the  acid, 
forms  explosive,  white  crystals,  which  blacken  in  air,  have  a  com¬ 
position  corresponding  with  the  formula  C8H1206N2,AgN03,  and  are 
decomposed  by  an  equivalent  amount  of  sodium  chloride,  liberating  the 
ester  in  a  pure  state.  The  latter  has  the  same  composition  and 
molecular  weight  as  the  original  ester,  but  differs  from  it  in  melting 
point  (143°),  solubility,  and  reaction  with  silver  nitrate.  This  isomeric 
transformation  is  also  effected  by  acetyl  chloride,  but  not  by  acetic 
anhydride,  which  gives  the  diacetate  of  the  ester  in  the  form  of  colour¬ 
less  prisms,  m.  p.  105°.  E.  H. 
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Aliphatic  Azo-  and  Nitroso-compounds.  I.  Constitution  of 
Azaurolic  Acids.  II.  Bthylnitrosolic  and  Ethylhydroxy- 
azaurolic  Acids.  Heinrich  Wieland  ( Annalen ,  1907,  353, 

65 — 105.  Compare  this  vol.,  i,  491). — Of  the  two  possible  structures, 
OH-NlCMe-NlN-CMelH-OH 

and  NO*CMeIN*NH‘CMe!N'OH,  suggested  for  ethylazaurolic  acid  by 
Meyer  and  Constam  (Abstr.,  1883,  40),  the  former  was  preferred  by 
these  authors.  In  view  of  the  results  obtained  by  Wieland  (Abstr., 
1905,  i,  420),  and  Wieland  and  Bauer  (Abstr.,  1906,  i,  412),  it  seemed 
probable  that  the  alkaline  reduction  of  ethylnitrolic  acid  would  lead  to 
the  formation  of  acethydroxylamino-oxime,  OH  •  NH  •  CMe !  1ST  *  0  H,  which 
would  be  converted  by  the  action  of  the  alkali  into  the  azaurolic  acid. 
It  is  now  found  that  the  reduction  product  of  ethylnitrolic  acid  con¬ 
tains  considerable  amounts  of  acethydroxylamino-oxime,  which  under¬ 
goes  the  conversion  into  the  azaurolic  acid  only  slowly  at  the  low 
temperature  of  the  reduction.  It  is  shown  further  that  when  treated 
with  cooled  40%  aqueous  alkalis,  acethydroxylamino-oxime,  prepared  by 
the  action  of  hydroxylamine  on  acethydroxamyl  chloride,  yields  ethyl¬ 
azaurolic  acid,  which  is  formed  thus  in  the  absence  of  a  reducing 
agent. 

As  an  aliphatic  azo-compound,  ethylazaurolic  acid  was  expected  to 
undergo  hydrolysis  in  the  same  manner  as  the  azo-compound  derived 
from  dihydroxyguanidine  (Wieland,  loc.  cit.),  forming  ethylnitrosolic 
acid  and  acetamino-oxine,  OH-NiCMe'NO  +  NH^OMeiN^OH ;  this 
expectation  was  not  realised,  the  azaurolic  acid,  as  shown  by  Meyer 
and  Constam,  being  stable  towards  alkalis.  On  the  other  hand,  in 
agreement  with  the  second  or  hydrazone  constitution,  ethylazaurolic 
acid  is  decomposed  by  moderately  concentrated  acids,  evolving  nitrous 
acid,  and  by  boiling  water,  with  loss  of  NOH(2NOH  =  N20  +  H20), 
reactions  which  axe  characteristic  of  the  grouping  'iNIOIt’NO,  as  con¬ 
tained  in  benzylnitrosolic  acid  (Wieland  and  Bauex’,  loc.  cit.).  The 
products,  nitrous  acid,  hydrazine,  hydroxylamine,  nitrogen,  and  acetic 
acid,  obtained  by  the  action  of  acids  on  the  azaurolic  acid,  point  to 
the  decomposition  taking  place  partly  directly,  partly  after  inter¬ 
mediate  change  into  the  isomeric  azo-form.  Acetaldehyde,  which  would 
be  expected  in  both  cases,  could  not  be  detected.  Traces  of  nitrous 
oxide  and  of  leucazone  are  also  formed. 

Leucazone,  which  is  formed  from  ethylazaurolic  acid  by  the  action 
of  boiling  water,  or  together  with  ammonia  by  reduction  of  the 
azaurolic  acid  with  hydrogen  sulphide,  is  considered  to  have  the 

constitution  CMe^^-^^^CMe. 

In  the  stability  of  its  hydrazone  form,  ethylazaurolic  acid  is  in 
opposition  to  Bamberger’s  nitroso-dei’ivatives  of  aldehydephenyl- 
hydrazones  (Abstr.,  1903,  i,  283),  which  are  stable  in  the  azo-form, 
OH'HICR'lSriNPh.  This  difference  in  the  stabilities  of  such  azo-  and 
hydrazone  compounds  appears  to  be  a  characteristic  difference  of 
aromatic  and  aliphatic  compounds. 

Similarly  to  dihydroxyguanidine  and  benzenylhydroxylamino- 
oxime,  acethydroxylamino-oxime  can  be  converted,  by  the  action  of 
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15%  aqueous  sodium  carbonate  at  30°  and  by  way  of  the  unstable 
azo-compound,  into  acetamino-oxime  and  ethylnitrosolic  acid, 

OH-NICMe-NO, 

which  is  formed  also  by  careful  oxidation  of  acethydroxylamino-oxime, 
or  by  the  decomposition  of  nitrosoacethydroxylamino-oxime  in  neutral 
solution.  Ethylnitrosolic  acid  is  converted  by  hydrochloric  acid  into 
acethydroxamyl  chloride,  or  by  reduction  with  hydrogen  sulphide  into 
ace  thy  dr  oxy  lamino-  oxime. 

The  mechanism  of  the  formation  of  the  azo-compound  and  its 
transformations  is  discussed.  The  reaction  is  complicated  by  the 
interaction  of  one  of  the  products,  ethylnitrosolic  acid,  and  un¬ 
changed  acethydroxylamino-oxime ;  the  resulting  asoaj^-com pound, 
ON2(CMeIN*OH)2,  is  unstable,  decomposing,  on  the  one  hand,  into 
acethydroxamic  acid  and  nitrogen,  and,  on  the  other,  into  acetaldoxime 
and  nitrosoacethydroxylamino-oxime,  but  iu  concentrated  alkaline 
solution  undergoes  transformation  into  the  stable  ethylhydroxyazaurolic 
acid,  NO,CMe!N,N(OH)*CMeIN*OH,  which  on  reduction  yields  ethyl- 
azaurolic  acid,  and  is  decomposed  by  boiling  water,  forming  hydroxy- 
leucazone. 

Dihenzoylethylazaurolic  acid ,  NO'CMelN'NBz’CMeiN’OBz,  crystal¬ 
lises  in  orange-red  needles,  m.  p.  210°  (decomp.). 

Acethydroxylamino-oxime  hydrochloride ,  C2H602N2,HC1,  forms  long, 
colourless  needles,  m.  p.  156°  (decomp.),  gives  a  blue  coloration  with 
ferric  chloride,  reduces  ammoniacal  silver  nitrate,  and  with  Fehling’s 
solution  forms  a  red  copper  derivative.  The  dark  brown,  crystal¬ 
line  copper  derivative,  C2H402N2Cu,2H20,  formed  by  the  action  of 
copper  acetate  on  the  hydrochloride,  decomposes  when  heated  with  its 
mother  liquor,  yielding  nitrogen,  nitrous  acid,  acetic  acid,  and 
cuprous  chloride.  The  free  hydroxylamino-oxime  is  unstable ;  on 
oxidation  it  yields  acetic  acid,  or  with  bromine  water,  ethylnitrosolic 
acid. 

Ethylnitrosolic  acid  is  stable  only  in  its  bluish-green  solution ;  it 
gives  a  brownish-green  coloration  with  ferric  chloride,  liberates  iodine 
slowly  from  acidified  potassum  iodide  solution,  and  decomposes  when 
warmed.  It  gives  coloured  precipitates  with  salts  of  the  heavy  metals 
in  neutral  solution  ;  the  silver,  C2H302N2Ag,  and  potassium  salts  are 
described. 

Ethylhydroxyazaurolic  acid ,  C2H803N4,  crystallises  in  yellow  needles, 
decomposes  at  106 — 108°,  gives  with  ferric  chloride  a  reddish-brown 
coloration  and  Liebermann’s  nitroso-reaction,  and  when  treated  with 
hydrochloric  acid  is  transformed  into  the  isomeric  ouorry-compound 
which  immediately  decomposes,  forming  nitrogen  and  acethydroxamic 
acid. 

Sodium  nitrosoacethydroxylamino-oxime,  C2H403N3Na,  formed  by  the 
action  of  ethylnitrosolic  a<id  on  acethydroxylamino-oxime  in  cooled 
dilute  sodium  hydroxide  solution,  crystallises  in  nacreous  scales, 
decomposes  with  detonation  above  250°,  is  decomposed  slowly  by 
boiling  water,  and  on  acidification  yields  acethydroxamyl  chloride, 
acethydroxamic  acid,  and  hydroxylamine.  The  free  nitroso ccmpound 
is  unstable. 
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Dibenzoyl  ethylhydroxyazaurolic  acid, 

NO-CMe:N-N{OBz)-CMe:N*OBz, 

crystallises  in  golden  needles,  m.  p.  157°  (decomp.),  is  stable  towards 
aqueous  alkalis,  but  is  decomposed  by  alcoholic  alkalis,  evolving 
gas. 


Hydroxyleucazone ,  CMe^^^Qj^^CMe,  forms  colourless,  crystal¬ 
line,  spherical  aggregates,  m.  p.  150°  (decomp.),  gives  a  red  colora¬ 
tion  with  ferric  chloride,  is  oxidised  by  potassium  permanganate,  forms 
hygroscopic  salts  with  alkalis  and  acids,  and  is  stable  towards  reducing 
agents,  yielding  leucazone  only  in  one  experiment  with  stannous 
chloride  and  hydrochloric  acid.  G.  Y. 


Condensation  of  Formaldehyde  with  Hydrazine  Hydrate. 
Robert  Stolle  ( Ber .,  1907,  40,  1505 — 1507.  Compare  Pulvermacher, 
Abstr.,  1894,  i,  12  ;  Duden  and  Scharff,  Abstr.,  1895,  i,  122). — This  is 
an  account  of  an  unsuccessful  attempt  to  prepare  triaminotrimethylene- 
triamine.  The  action  of  4  rnols.  of  formaldehyde  on  5  mols.  of 
hydrazine  hydrate  leads  to  the  formation  of  a  white,  amorphous 
product,  which  is  obtained  also  when  trioxymethylene  is  heated  with 
hydrazine  hydrate  under  pressure  at  100°,  and  is  probably  a  polymeric 
methylenehydrazine,  (CH2IN*NH2)3  (compare  Curtius  and  Pflug,  Abstr., 
1892,  456;  Curtius  and  Lublin,  Abstr.,  1900,  i,  700).  When  heated 
it  detonates  without  melting,  is  converted  partially  into  methylene- 
azine  when  boiled  with  water,  reacts  with  benzaldehyde,  yielding  under 
certain  conditions  the  mixed  aldazine,  CHPhlN’NICHg,  under  others, 
benzylideneazineand  methyleneazine,  reduces  Fehling’s  and  ammoniacal 
silver  nitrate  solutions,  and  with  silver  nitrate  in  aqueous  solution 
forms  the  additive  compound,  (CH2IN*NH2)3,2AgN03,  which  is 
obtained  as  a  white  powder,  detonates  when  heated,  and  gradually 
decomposes,  evolving  the  odour  of  impure  acetamide. 

»i-Nitrobenzylidenehydrazine  (Curtius  and  Lublin,  loc.  cit .),  which 
is  unimolecular,  forms  an  additive  compound  with  silver  nitrate, 
C7Hr02N3,AgN03  ;  this  is  obtained  as  a  white,  crystalline  powder, 
detonates  when  heated,  and  yields  the  aldazine  when  suspended  in 
alcohol  and  treated  with  hydrogen  sulphide.  G.  Y. 


Additive  Products  of  Trialkyl-phospbines,  -arsines  and 
-stibines.  Arthur  Hantzsch  and  Harold  Hibbert  (Ber.,  1907,  40, 
1508 — 1519.  Compare  Hibbert,  Abstr.,  1906,  i,  153).  —  Co-ordination 
isomerides,  [RMe3X]Y  and  [RMe3Y]X,  corresponding  with  hydroxy- 
trimethylammonium  bromide  and  trimethylbromoammonium  hydroxide 
(Abstr.,  1905,  i,  576),  are  not  obtained  if  R  =  P,  As,  or  Sb,  since  these 
three  elements  differ  from  nitrogen  in  beiDg  truly  quinquevalent  even 
in  their  simplest  halogen  derivatives.  The  dibaloids  and  ditbiocyanates, 
RMe3X2,  behave  as  salts  of  very  weak  bases,  being  hydrolysed  in 
aqueous  solution,  not  only  completely  to  the  hydroxy-salts, 

OH*RMe3X, 

but  also  further  to  the  hydrate  and  free  acid,  RMe3(OH)2.  This 
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hydrolysis  is  still  more  marked  in  the  case  of  the  derivatives,  SMe2Br2 
and  OH’SMeg'NOg,  of  dimethylsulphoxide,  SMe20,  which  is  an  even 
more  feeble  base  than  are  the  oxides  of  trialkyl-phosphines,  -arsines 
or  -stibines. 

The  sulphides  of  the  trialkyl -bases,  RMegS,  form  additive 
compounds  with  methyl  iodide,  which  are  most  stable  in  the 
phosphorus  and  least  so  in  the  antimony  series,  being  hydrolysed  by 
alkalis  and  water  respectively  according  to  the  equation  RMe3S,MeI  + 
H20  =  RMe30  +  HI  +  SHMe.  The  constitution  of  the  phosphorus 
derivative  as  a  sulphonium,  PMeJSMeL  or  a  phosphonium, 

SMe-PMe,!, 

compound  has  not  been  established. 

Contrary  to  Hofmann's  statement  ( Proc .  Roy.  Soc.,  1860,  10,  186, 
616  ;  1862,  11,  291),  the  action  of  tetrachloro methane  on  triethyl- 
phosphine  leads  to  the  formation  of  the  derivative  CCl(PEt3Cl)3  only 
and  not  to  that  of  the  compound,  C(PEt3CI)4. 

The  constitution  of  the  red,  additive  compound  of  triethylphosphine 
apd  carbon  disulphide  is  discussed,  and  the  conclusion  is  drawn  that 

CS 

the  most  probable  formula  is  that  suggested  by  Jacobson,  PEt-g<^  , 

which  represents  the  substance  as  an  intramolecular  anhydride  of  the 
acid  OH*PEt3*CS*SH,  and  is  in  agreement  with  its  conversion  by  hydro¬ 
gen  chloride  into  the  hygroscopic,  colourless  chlorotriethylphosphonium 
dithiocarboxylic  acid,  PEt3Cl‘CS*SH.  This  is  stable  in  concentrated 
acid  solution,  but  is  decomposed  by  water,  forming  sulphur  and 
hydrogen  sulphide.  The  red,  additive  compound  forms  a  red  methiodide 
in  which  the  ring  structure  must  remain  ;  its  constitution  is  considered 

CS 

to  be  most  probably  PEtg<^^  The  additive  compound  of  triethyl¬ 
phosphine  and  carbon  disulphide  is  readily  decomposed  by  heating 
with  anhydrous  fatty  acids,  forming  triethylphosphine  sulphide,  carbon 
oxysulphide,  and  derivatives  of  thio-fatty  acids. 

The  additive  compounds  of  the  trialkylphosphines  and  halogens  are 
hygroscopic,  and  are  readily  decomposed  by  water,  forming  the  hydrogen 
haloid.  Trimethyl stibine  oxybromide  anhydride,  (SbMe3Br)20,  formed 
by  mixing  aqueous  solutions  of  the  dibromide  and  oxide,  crystallises  in 
needles.  Trimethylarsine  dibromide ,  AsMe3Br2,  is  obtained  by  treating 
the  perbromide  with  acetone. 

These  dihaloid  and  oxyhaloid  derivatives  behave  towards  sodium 
hydroxide  and  phenolphtbalein  as  the  free  hydrogen  haloids.  The 
hygroscopic  oxides  are  neutral  to  litmus,  in  agreement  with  which  are 
the  high  values  obtained  for  the  molecular  conductivities  of  the  dihaloid 
derivatives :  trimethylstibine  dibromide,  y  =  500 — 521 ;  trimethylarsine 
dibromide,  y  =  496‘8 — 559-6,  and  trimethylphosphine  dibromide, 
p,  =  513*6 — 565-9,  with  v=  64 — 1024.  As  the  conductivity  of  1  mol. 
of  hydrogen  bromide  at  similar  dilutions  is  y  =  402 — 406,  the  hydrolysis 
of  the  dihaloid  derivatives  leads  chiefly  to  the  formation  of  the  oxy¬ 
haloid  compounds,  which  are  hydrolysed  to  a  smaller  extent;  thus 
trimethylstibine  oxybromide  has  yu,  =  201-2 — 243-9  with  v  =  80 — 1280. 

Trimethylstibine  dithiocyanate ,  SbMe3(GNS)2,  formed  by  heating  the 
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dichloride  with  potassium  thiocyanate  in  alcoholic  solution,  is  obtained 
in  white  crystals. 

Triethylphosphine  forms  unstable  additive  compounds  with  cyanogen 
iodide  and  bromide.  The  additive  compound  of  trimethylstibine  and 
cyanogen  iodide,  formed  in  ethereal  solution  at  -  20°,  decomposes 
readily,  and  on  solution  in  water  or  alcohol  yields  trimethylstibine 
oxyiodide,  (SbMe3I)20.  The  colourless  triphenylstibine  iodoeyanide  is 
slightly  more  stable,  but  decomposes  partially  even  when  rapidly  dried 
in  a  desiccator. 

Dimethylsulphide  dibromide,  SMe2Br2,  forms  yellow  crystals ;  it 
yields  a  colourless  aqueous  solution  in  which  it  is  completely  hydro¬ 
lysed.  The  oxynitrate  has  similar  properties.  The  extremely  feeble 
basic  properties  of  dimethylsulphoxide  induced  the  authors  to  deter¬ 
mine  the  conductivity  of  solutions  of  ethylene  oxide  in  hydrochloric 
acid;  the  results  show  that  the  oxide  has  no  basic  properties  in  aqueous 
solution. 

The  sulphides  of  the  trialkyl-phosphines,  -arsines,  and  -stibines  are 
formed  by  the  action  of  sulphur  on  the  trialkyl  bases  or  by  that  of 
hydrogen  sulphide  on  the  oxides.  Trimethylstibine  sulphide ,  SbMe3S, 
m.  p.  168°  (decomp.).  The  methiodides  of  the  sulphides  are  colourless, 
neutral  salts.  Triethylphosphonium  sulphide  methiodide,  PEt3S,MeI, 
ra.  p.  123°,  is  decomposed  slowly  by  boiling  water,  and  is  normally 
dissociated  in  aqueous  solution,  having  almost  the  same  conductivity  as 
triethylsulphonium  iodide,  y  —  89*7 — 1 05*7,  with  w  =  32 — 512,  at  25°. 
The  methiodide  is  decomposed  by  alkalis  below  0°,  the  free  base  decom¬ 
posing  immediately  into  mercaptan  and  triethylphosphine  oxide. 

Trimethylarsine  sulphide  methiodide,  AsMe3S,MeI,  crystallises  in 
white  needles,  m.  p.  about  180°  (decomp.),  and  is  decomposed  by  water. 
Trimethylstibine  sulphide  methiodide  is  formed  in  solution,  but  cannot  be 
isolated. 

The  action  of  carbon  tetrabromide  on  triethylphosphine  leads 
to  the  formation  of  bromomethenyltri  triethylphosphonium  bromide , 
CBr(PEt3Br)3.  The  corresponding  chlorine  compound  is  hydrolysed 
by  water,  forming  chlorotriethylphosphonium  chloride,  triethylphos¬ 
phonium  oxide,  and  hydrogen  chloride. 

The  molecular  weight  of  the  additive  compound  of  triethylphosphine 
and  carbon  disulphide,  CS2PEt3,  has  been  determined  cryoscopically  in 
nitrobenzene  solution.  The  methiodide,  m.  p.  96 — 97°,  forms  a  red, 
neutral,  aqueous  solution  having  the  conductivity  ^38  =  93,8,  or 
p.iji2 =  98'6,  and  is  decomposed  by  sodium  hydroxide.  The  free  base 
decomposes  immediately  on  liberation,  forming  mercaptan,  sulphur, 
hydrogen  sulphide,  triethylphosphonium  oxide,  and  carbon  dioxide. 

G.  Y. 

Influence  of  Solvents  in  the  Glaisen  Condensation  Catalytic 
Action  of  Ether  and  of  Tertiary  Bases  in  this  Reaction,  and 
also  in  the  Formation  of  the  Grignard  Reagent.  J.  Bishop 
Tingle  and  Ernest  E.  Gorsline  ( Amer .  Ghem.  J.,  1907,  37,  483 — 494). 
— The  authors  have  examined  the  effect  of  the  solvent  in  the  Claiseu 
and  Grignard  reactions  and  find  a  complete  parallelism  of  the  two 
reactions  in  this  respect. 
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It  is  possible  to  accelerate  or  to  retard  a  given  condensation  by 
adding  or  withdrawing  ether  from  the  solution.  In  the  cases  examined, 
the  yield  of  condensation  product  is  essentially  the  same,  whether  the 
sodium  compound  dissolves  in  the  liquid,  is  suspended  in  it,  or  forms 
a  crust  over  the  sodium  wire. 

The  rapidity  with  which  the  magnesium  is  attacked  in  the  prepara¬ 
tion  of  the  Grignard  reagent  by  the  halide  compound  depends  on  the 
nature  of  the  alkyl  or  aryl  halide,  provided  that  other  conditions 
remain  constant ;  the  presence  of  ether  is  not  essential  to  the  reaction, 
nor  is  a  high  temperature  necessary,  provided  that  sufficient  time  is 
allowed.  Light  petroleum  (b.  p.  36°)  may  be  used  as  a  solvent.  The 
views  of  Tschelinzeff  regarding  the  function  of  the  ether  in  the 
Grignard  reaction  are  discussed.  A.  McK. 

Conversion  of  Individual  Organo-magnesium  Compounds 
into  Amine  Complexes  and  the  Thermochemical  Investiga¬ 
tion  of  the  Reaction.  Wladimir  Tschelinzeff  ( Ber .,  1907,  40, 
1487 — 1496.  Compare  Abstr.,  1905,  ii,  803;  1906,  i,  241,  489; 
ii,  334,  335  ;  this  vol.,  i,  199). — A  number  of  organo-magnesium 
ammonium  compounds  have  been  prepared  by  various  authors  by  the 
action  of  nitrogen  compounds  on  organo-magnesium  ether  complexes. 
This  method  may  lead  to  the  formation  of  mixtures,  a  disadvantage 
which  is  avoided  by  acting  with  the  amine  directly  on  the  individual 
organo-magnesium  compound ;  this  second  method  has  the  further 
advantage  that  it  allows  of  the  preparation  of  amine  complexes  having 
a  smaller  heat  of  formation  than  the  corresponding  ether  complex.  In 
the  present  paper,  the  formation  of  amine  complexes,  which  are  con¬ 
sidered  to  have  the  structure  C3H7'Mg*NRR'R"I  by  the  action  of 
magnesium  propyl  iodide  on  simple  aliphatic  and  aliphatic-aromatic 
tertiary  amines,  NRR'R",  is  described. 

The  values  found  for  Q  in  the  thermochemical  equation  :  NRR'R" -f 
Mg(C3H7)I  =  NRR'R'T*Mg*C3H7  +  Q,  are  with  triethylamine,  1 1 -70  cal.; 
tripropylamine,  10-32  cal.;  triisoamylamine,  9‘0  cal. ;  dimethylaniline, 
3*81  cal.  ;  dimethyl-o-toluidine,  0’98  cal.,  and  diethylaniline,  0’78  cal. 
These  values  are  compared  with  the  heats  of  formation  of  the  corre¬ 
sponding  ether  complexes  formed  from  magnesium  propyl  iodide  and 
ethyl  ether,  6 '63  cal. ;  ethyl  propyl  ether,  6T5  cal. ;  ethyl  amyl  ether, 
5 ‘91  cal.,  and  methyl  and  ethyl  phenoxide,  about  0  cal.  In  agreement 
with  the  known  properties  of  ammonium  and  oxonium  compounds,  the 
amine  complexes  are  found  to  have  the  greater  heats  of  formation. 

G.  Y. 

Optical  Behaviour  of  Some  Styrenes.  August  Klages  [Ber., 
1907,  40,  1768—1772.  Compare  Abstr.,  1904,  i,  567).— The  refrac¬ 
tive  indices  for  Ha,  Na,  H^,  and  HT,  also  Na,  N^j  Nr,  and  Ny  — Na,  as 
well  as  the  molecular  refraction  a,  Na,  y,  and  y  -  a,  have  been  measured 
accurately  for  a  number  of  styrenes.  The  calculated  molecular 
refractions  and  the  excess  of  observed  over  calculated  values  are  also 
recorded.  For  the  full  details  of  the  physical  measurements  the 
original  must  be  consulted. 

The  homologous  series  of  A“Y-styrenes  all  agree  in  showing  an 
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increase  in  molecular  refraction  for  the  red  hydrogen  and  sodium  D 
lines  of  about  4 '5  units  above  the  calculated  values,  and  further  show 
an  abnormally  high  dispersion. 

a-Phenyl-AaY-butadiene  (compare  von  der  Heide,  Abstr.,  1904,  i,  583) 
has  Df  0-9309,  1-61283,  excess  mol.  refNa  4-64. 

a- Phenyl -AaY-pentadiene,  CHPh ‘.OH- CH ! GHMe,  is  a  mobile,  colour¬ 
less  oil,  b.  p.  116°/16mm.,  m.  p.  -4°;  it  polymerises  when  kept 
to  a  viscid  liquid,  and  has  Df  0  9384,  wlfa  1-61114,  excess  mol. 
refNa  4-63.  With  sodium  and  boiling  ethyl  alcohol  it  yields  phenyl- 
A^-pentene,  a  colourless,  fruity ’oil,  b.  p.  lll°/30  mm.,  201°/760  mm. 

a- Phenyl  -  A“Y  -  hexadiene,  CHPh!CH*CHIGHEt,  prepared  from 
magnesium  propyl  iodide  and  cinnamaldehyde,  contains  a  carbinol, 
from  which  it  is  freed  by  treatment  with  hydrogen  chloride  and 
heating  with  pyridine  at  125°.  The  hydrocarbon  is  a  colourless  oil, 
b.  p.  128°/16  mm.,  Df  0-9253,  1*60252,  excess  mol.  refNa  5*35.  On 

reduction  it  yields  a-phenyl-A^-hexene,  CH^h'CHICH-CH^Et,  b.  p. 
108°/16  mm.,  Df  0-8898,  <  P5058,  mol.  ref.  53-4. 

a- Phenyl- e- methyl- AaY -hexadiene,  CHPhlCH'CHICH'CHMeg,  has 
b.  p.  143°/22  mm.,  136716  mm.,  Df  0-9248,  <a  1  *58727,  excess  mol. 
refNa  4-66. 

a- Phenyl- £t-methyl-AaY-heptadiene,  CHPhICH*CHICH>CH2*CHMe2, 
has  b.  p.  146— 147715  mm.,  Df  0-9508,  1 -58547,  excess  mol. 

refNa  3-15.  E.  F.  A. 

Yellow,  Red,  Green,  Violet,  and  Colourless  Salts  from  Dinitro¬ 
compounds.  Arthur  Hantzsch  [and,  in  part,  Erich  Borchers, 
A.  H.  Salway,  and  E.  Hedley]  (Per.,  1907, 40, 1533—1555). — Whilst 
the  mononitro-compounds,  CH2E,*N02,  yield  only  colourless  aci-nitro- 
salts,  CHR1NO-OM',  the  dinitro-compounds,  CHB(N02)2,  form  salts 
which  exist  in  yellow  and  red  modifications,  thus  resembling  the 
c/womo-salts  of  the  nitrophenols  and  nitro-ketones  (compare  this  vol., 
i,  513,  555).  These  yellow  and  red  salts  are  convertible  into  each  other 
with  varying,  but  mostly  great,  ease,  depending  on  the  temperature, 
the  solvent,  the  nature  of  the  metal,  and  the  nature  of  the  dinitro¬ 
compound,  so  that  only  in  a  few  cases  can  both  modifications  be  isolated. 
The  aqueous  solutions  of  the  yellow  and  red  salts  are  identical,  con¬ 
taining  the  two  forms  in  equilibrium  ;  at  low  temperatures  the  yellow, 
but  at  higher  temperatures  the  red,  form  preponderates.  It  is  shown 
that  the  salts  are  unimolecular  in  solution  and  that  the  degree  of 
dissociation  varies  with  the  temperature  independently  of  the  change 
in  colour,  hence  neither  form  is  a  polymeride  of  the  other.  Since, 
moreover,  both  yellow  and  red  salts  are  obtained  in  the  anhydrous 
state,  the  difference  in  colour  must  result  from  isomerism.  Coloured 
ethers  of  aci-dinitroethane  have  not  been  obtained. 

Dinitroetbane  on  neutralisation  behaves  as  a  i^-acid,  the  gradual 
change  which  takes  place  in  the  conductivity  of  the  solutions,  formed 
by  mixing  dinitroethane  and  alkalis  in  molecular  proportions,  being 
accompanied  by  a  corresponding  change  in  colour. 

The  yellow  and  red  salts  cannot  have  the  constitution 

NCVdGNO-OM', 
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since  the  salts  of  other  aci-nitro-compounds,  CRXINCPOM',  in  which 
X  =  Br  or  CN,  are  colourless,  as  is  also  nitrodiazobenzene  methyl 
ether;  moreover,  under  certain  conditions,  almost  colourless  salts  of 
aci-dinitro-compounds,  which  are  probably  colourless  salts  containing 
traces  of  yellow  salts  and  must  have  the  constitution 

no2-cr:noom', 

have  been  obtained.  Hence  the  constitution  of  the  dinitroethane  ion 
must  be  changed  still  further  in  the  yellow  and  red  salts  ;  the  con¬ 
stitutions  of  these  and  the  question  as  to  their  structural  or  stereo¬ 
isomerism  are  discussed,  but  left  undecided. 

If  the  two  nitro-groups  are  situated  differently  in  the  molecule,  as 
in  the  nitrophenylnitromethanes,  N02,C6H4*CH2'N02,  four  coloured 
salts  can  be  formed,  yellow  and  red  salts  derived  from  the  colourless 
aci-nitro-salt,  N02*C6H4*CH*N0,0M',  and  green  and  violet  salts 
derived  from  the  colourless  aci-salt,  0M',N0!C6H4I0H*N02.  Of  the 
colourless  salts,  only  one,  the  mercuric  salt  formed  from  m-nitrophenyl- 
nitromethane,  has  been  isolated.  The  stability  of  the  chromo- salts 
depends  on  the  nature  of  the  metal  and  of  the  dinitro-compound  and 
on  the  presence  or  absence  of  water  of  crystallisation  ;  the  complete 
series  of  four  coloured  salts  has  been  isolated  only  in  the  case  of  the 
potassium  and  caesium  salts  of  the  jo-nitro-eompound. 

The  methyl  ether  of  nitrocyanophenyl methane,  CN*CPh!NOOMe, 
formed  by  the  action  of  methyl  iodide  on  the  silver  derivative  at  the 
hboratory  temperature,  crystallises  in  colourless  needles,  m.  p.  38 — 39°, 
and  is  hydrolysed  only  slowly  by  boiling  water,  distilling  almost 
unchanged  in  a  current  of  steam. 

The  solutions  of  phenyldinitromethane  (Ponzio,  Abstr.,  1906,  i,  735) 
in  non-ionising  solvents  are  colourless,  whilst  those  in  alcohol  or  water 
are  intensely  yellow,  especially  when  heated  ;  if  an  excess  of  hydro¬ 
chloric  acid  is  added  to  the  aqueous  solution  of  the  alkali  salt  at  0°, 
the  resulting  yellow  solution  becomes  colourless  only  gradually.  The 
£ewco-salts  have  not  been  isolated  in  the  perfectly  colourless  state  :  on 
addition  of  a  concentrated  alkali  hydroxide  to  the  finely-powdered 
dinitro-compound,  a  colourless  salt  is  formed,  but  rapidly  becomes 
yellow.  On  addition  of  sodium  or  potassium  ethoxide  to  the  alcoholic 
solution  of  the  dinitro-compound  at  —75°  or  at  the  laboratory 
temperature,  a  pale  yellow  salt  is  precipitated,  sometimes  together 
with  the  ordinary  dark  lemon-yellow  salt.  The  aqueous  solutions  of 
these  pale  yellow  salts  are  dark  yellow  at  the  ordinary  temperature 
and  become  red  when  heated.  The  lemon-yellow  salts  form  the  stable 
modification  at  the  ordinary  temperature.  Of  the  red  isomerides,  the 
most  stable  is  the  sodium  salt,  which  is  formed  from  the  dinitro- 
compound  by  the  action  of  concentrated  aqueous  sodium  hydroxide  on 
the  solid,  or  by  addition  of  sodium  ethoxide  and  ether  to  the  alcoholic 
solution,  or  of  sodium  ethoxide  alone  to  the  benzene  solution,  or  from 
the  yellow  salt  on  evaporation  of  the  aqueous  solution,  or,  as  green 
leaflets,  by  addition  of  propyl  alcohol  to  the  boiling,  concentrated 
solution.  It  is  stable  when  rapidly  dried  in  presence  of  ether 
vapour,  but  changes  into  the  yellow  salt  when  dissolved,  or  in  contact 
with  the  liquids  from  which  it  is  precipitated,  or  when  acted  on  by 
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alcohol  vapour.  When  heated  with  a  small  amount  of  alcohol,  the 
yellow  salt  changes  into  the  red,  but  is  reformed  as  the  alcohol  cools. 
On  slow  evaporation,  the  aqueous  solution  of  the  yellow  salt  deposits  a 
mixture  of  the  yellow  and  red  isomerides,  occasionally  together  with 
the  colourless  salt.  The  red  salts  of  the  other  alkali  metals  and  of 
ammonium  are  less  stable  and,  when  formed,  change  rapidly  into  the 
yellow  modifications. 

When  freshly  prepared,  the  yellow  salts,  formed  by  the  action  of 
alkali  ethoxides  on  phenyldinitromethane  in  ethereal  or  toluene 
solution,  are  much  less  stable  than  when  obtained  from  aqueous 
solutions,  and  change  much  more  readily  into  the  red  modifications  at 
the  ordinary  temperature ;  these  unstable,  yellow  salts  gradually  lose 
their  reactivity,  changing  into  the  ordinary,  stable,  yellow  modifica¬ 
tions. 

The  leuco-potassium  salt  of  piperonyldinitromethane  (Ponzio,  loc. 
cit.),  C8H506N2K,  formed  by  the  action  of  potassium  ethoxide  on  the 
dinitro-compound  in  presence  of  much  ether,  is  straw-coloured, 
becomes  dark-yellow  at  60 — 70°,  and  dissolves  in  water,  forming  the 
orange  solution  which  is  obtained  also  from  the  yellow  and  red  chromo- 
salts.  The  yellow  silver  salt  crystallises  in  orange  needles.  Of  the 
deep  Bordeaux-red  salts,  the  most  stable  is  the  sodium  salt,  which  when 
pure  remains  unchanged  for  months  in  a  desiccator,  and  resembles 
the  red  salt  of  phenyldinitromethane.  Cryoscopic  and  ebullioscopic 
molecular  weight  determinations  show  that  the  pale  yellow  solution 
at  0°and  the  orange  solution  at  100°  contain  the  normally  dissociated, 
unimolecular  salt. 

The  lithium  salt  (3H20)  of  j9-nitrophenylnitromethane  is  obtained 
only  in  the  yellow  modification.  The  red  sodium  salt  (3H20),  formed 
by  the  action  of  sodium  ethoxide  in  benzene  solution,  crystallises  in 
prismatic  needles ;  the  green  isomeride  separates  from  the  aqueous 
solution  at  —  14°,  and  in  contact  with  ice  below  0°  undergoes  trans¬ 
formation  into  the  yellow  salt  (3H20),  which  loses  2|H20  at  100°, 
changing  into  the  red  salt ;  this  becomes  anhydrous  at  130°. 

The  yellow  potassium  salt  of  jo-nitrophenylnitromethane  (2H20), 
formed  in  aqueous  solution  at  the  ordinary  temperature,  crys¬ 
tallises  in  leaflets,  m.  p.  160°  (decomp.),  and  at  100°  loses  1^H20, 
changing  into  the  red  salt  (Holleman,  Abstr.,  1897,  i,  409),  which  at 
130°  loses  the  remaining  |H20,  forming  the  violet  salt.  The  anhydrous 
red  salt  is  formed  by  the  action  of  potassium  ethoxide  in  absoluto 
alcohol  on  the  dinitro-compound  in  benzene  solution.  The  green 
isomeride  (2H20)  is  formed  when  the  violet  salt  or  the  red  salt, 
obtained  from  the  yellow  isomeride  by  loss  of  H20  in  a  desiccator, 
is  exposed  to  moist  air. 

The  rubidium  salt  of  p-nitrophenylnitromethane  is  formed  as  the 
yellow  modification  (2H20),  which  loses  2H20  at  100°,  yielding  the 
violet  isomeride ;  this  absorbs  2H20  in  moist  air,  forming  the  green 
modification.  Yellow  (2H20),  red  (H20),  violet ,  and  green  caesium  salts 
are  obtained  in  a  similar  manner.  Yellow ,  m.  p.  136°,  and  green 
ammonium,  and  trimethylammonium ,  and  yellow  and  red  pyridine  salts 
are  described.  The  silver  salt  is  obtained  as  a  red,  gelatinous 
precipitate,  which  becomes  violet  and  almost  black  when  dried ;  the 
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barium  salt  (2H20)  is  yellow  and  loses  1|H20  at  120°,  becoming  red  ; 
the  calcium,  mercurous,  mercuric,  and  lead  salts  ate  yellow. 

Differently  coloured  salts,  but  not  differently  coloured  modifications 
of  the  same  salt,  of  o-nitrophenylnitromethane  have  been  obtained  ; 
the  potassium  (Holleman,  loc.  cit.)  and  sodiu?n,  m.  p.  224°  (decomp.), 
salts  are  red ;  the  lithium,  ammonium,  lead,  silver,  and  mercuric  salts 
are  yellow ;  the  mercurous  salt  is  olive-green.  Indications  of  the 
formation  of  a  violet  potassium  salt  have  been  observed. 

»j-Nitrophenylnitromethane  is  formed  in  a  50%  yield  from  m-nitro- 
benzyl  chloride  and  silver  nitrite.  The  alkali  salts  are  orange  and  are 
probably  mixtures  of  the  yellow  and  red  modifications.  The  mercuric 
salt,  (N0.2*CfiH4'CH!N0*0)2Hg,  is  colourless  and,  in  agreement  with 
its  formulation  as  a  salt  of  an  oxygen  acid,  yields  mercuric  oxide  when 
treated  with  sodium  hydroxide.  G.  Y. 

Phenylated  Derivatives  of  4  :  4'-Ditolyl.  Alexei  E.  Tschitschi- 
babin  ( Ber .,  1907,  40,  1810 — 1819). — If  triphenylmethyl  chloride, 
or  its  tautomeric  modification,  has  the  quinonoid 
np|  ./  \/  structure  ascribed  to  it  by  many  authors,  the  first 

lr\__  /\q]  product,  CPh2IC6H5,C6H5.'CPh2,  of  its  reaction 
with  metals  should  be  obtained  by  isomeric 
change  from  bis-4  :  4'-diphenylmethyldiphenyl, 
CHPh2-O0G4-CbH4-CHPh2. 

The  formation  from  this  of  a  hydrocarbon,  CPh2!C(iH4!CrII4ICPh2,  or 

C6H4<^p^TT2^>OPh2,  by  removal  of  the  two  methenyl  hydrogen  atoms, 

was  of  special  interest,  as  such  a  substance  would  be  closely  related  to 
Gomberg’s  triphenylmethyl.  In  the  present  paper  is  described  the 
preparation,  by  Grignard’s  reaction  from  ethyl  diphenyl-4 : 4'-carb- 
oxylate,  of  the  glycol,  OH'OPh2,OfiH4,C(;H4,CPh2*OH,  the  conversion 
of  this  into  the  dichloride,  C12H8(CPh2Cl)2,  by  the  action  of  hydrogen 
chloride  in  glacial  acetic  acid  solution,  the  reduction  of  the  glycol,  by 
hydriodic  acid  in  glacial  acetic  acid  solution,  and  of  the  dichloride,  by 
means  of  tin  and  alcoholic  hydrochloric  acid,  forming  bis-4: :  4' -diphenyl- 
methyldiphenyl,  and  the  formation  of  the  hydrocarbon,  C38H28,  by  the 
action  of  zinc,  silver,  or  copper  on  solutions  of  the  dichloride  in  an 
atmosphere  of  carbon  dioxide.  The  last  substance  shows  its  relation, 
on  the  one  hand,  to  the  diphenyl  dyes  by  the  formation  of  strongly- 
coloured  solutions,  and,  on  the  other,  to  triphenylmethyl  by  its 
instability  and  the  ease  with  which  it  is  oxidised  on  exposure  to 
air. 

The  glycol,  C38H30O2,  is  purified  best  by  conversion  into  its 
dichloride,  from  which  it  is  regenerated  by  the  action  of  water  in 
pyridine  solution  ;  it  crystallises  from  benzene  as  a  granular  powder 
(C6H6),  from  glacial  acetic  acid  (2C2H402),  from  alcohol  in  small  prisms 
(2G2HgO),  or  from  a  mixture  of  ethyl  acetate  and  light  petroleum  as  a 
crystalline  powder,  which  sinters  at  160 — 165°,  melts  on  further 
heating  to  a  turbid  liquid*  becoming  more  opaque,  and  finally  clear  at 
186 — 187°.  The  dichloride,  C3SH28C12,  crystallises  as  a  white  powder, 
m.  p.  219°,  and  forms  a  turbid  liquid,  becoming  transparent  at 
223° ;  it  dissolves  in  hot  acetic  acid,  forming  a  light  red,  or  in  hot 
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nitrobenzene  an  intense  red,  solution,  and  is  readily  decomposed  by 
moisture.  The  dibromide,  C33H28Br2,  formed  by  the  action  of 
hydrogen  bromide  on  the  glycol  in  glacial  acetic  acid  solution,  is 
obtained  as  a  red  powder,  m.  p.  215 — 219°  (decomp.),  and  is  readily 
decomposed  by  moisture. 

The  glycol  resembles  triphenylcarbinol  in  forming  coloured  carbonium 
salts ;  similarly  coloured  compounds  are  obtained  also  by  the  action  of 
zinc,  mercuric,  and  stannic  chlorides  on  the  dichloride  in  nitrobenzene 
solution.  Of  these  substances,  the  compound  with  stannic  chloride, 
C3}!H28Cl2,SnCl4,  has  been  isolated  ;  it  forms  a  red,  amorphous  mass,  is 
stable  in  benzene  or  hydrochloric  acid  solution,  but  is  decolorised  by 
dilution  with  water,  and  dyes  cotton  wool  in  nitrobenzene  solution,  the 
dyed  cotton  wool  being  more  stable  towards  water  than  the  pure 
stannichloride. 

Bis- 4  :  4 ■  -diphenylmethyldiphenyl,  C38H30,  crystallises  in  leaflets, 
m.  p.  162 — 163°,  and  yields  the  above  dibromide  when  acted  on  by 
bromine  in  carbon  disulphide  solution  under  the  influence  of  direct 
sunlight. 

The  hydrocarbon,  C38H28,  separates  from  a  mixture  of  benzene  and 
light  petroleum  as  a  violet  powder,  is  rapidly  oxidised  by  air,  especially 
when  moist,  and  forms  solutions  resembling  those  of  potassium  per¬ 
manganate  ;  when  dissolved  in  sulphuric  acid  and  treated  with  water, 
it  yields  a  white  precipitate  from  which  the  dichloride  is  obtained  by 
the  action  of  hydrogen  chloride  in  glacial  acetic  acid  solution. 

G.  Y. 

Chlorination  with  Phosphorus  Pentachloride.  Lee  H.  Cone 
and  C.  S.  Robinson  ( Ber .,  1907,  40,  2160 — 2166.  Compare  Abstr., 
1906,  i,  424). — Partial  replacement  of  bromine  by  chlorine  occurs 
when  pjo'-dibromobenzopbenone  or  jp-bromobenzoic  acid  is  heated  with 
phosphorus  pentachloride  at  150°  for  five  hours.  Benzophenone  and 
p-bromobenzophenone  retain  their  nuclei  unchanged  by  treatment  with 
phosphorus  pentachloride  in  hot  benzene.  Diphenylmethane  and 
phosphorus  pentachloride  at  170°  yield  chiefly  diphenylchloromethane, 
while  />//-dibromodi  phenyl  methane  at  150°  and  triphenylmethane  at 
160°  yield  respectively  \>\!-dibromodiphenylchloromethane,  m.  p.  92°, 
and  triphenylchloromethane.  Phosphorus  pentachloride  reacts  with 
aaa-triphenylethane  at  190 — 200°,  forming  a  monochlorinated  product 
which  is  probably  aaa -triphenyl-fi-chloroethane,  m.  p.  118°,  with 
aaa-triphenylpropane  at  190 — 200°,  yielding  in  a  few  minutes 
aaa -triphenyl- f$-chl  or  opi'opane  (1),  b.  p.  240°/47  mm.,  with  as-tetra- 
phenylethane  at  170 — 180°,  forming  tetraphenylethylene,  in.  p.  221°  (the 
s-isomeride  is  not  attacked  at  190°),  and  with  peDtaphenylethane  at 
170°,  yielding  triphenylchloromethane  as  the  only  crystalline  product 
isolated,  C.  S. 

Triphenylmethyl.  XVI.  Tautomerism  in  the  Triphenyl¬ 
methane  Series.  Moses  Gomberg  {Ber.,  1907,  40,  1847 — 1888. 
Compare  Abstr.,  1906,  i,  822). — Triphenylmethyl  chloride  and  its 
derivatives  react  with  silver  sulphate  in  benzene  solution,  forming 
coloured  solutions  and  yielding  the  theoretical  amounts  of  silver 
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chloride.  Whilst,  under  the  same  conditions,  o-bromo-,  and  ra-bromo- 
triphenylmethyl  chlorides  yield  only  1  mol.  of  silver  chloride,  the 
amount  of  silver  haloid,  obtained  from  tri-p-chloro-,  tri-p-bromo-,  and 
2:4':  4"-trichIorotriphenylmethyl  chlorides,  shows  that  one  nucleus 
halogen  atom  has  been  removed  in  addition  to  the  chlorine  of  the 
carbinyl  chloride  group.  This  reaction  takes  place  only  partially  at 
20°,  probably  in  consequence  of  the  protection  of  the  silver  sulphate 
by  a  layer  of  insoluble  carbinyl  sulphate,  more  nearly  quantitative 
results  being  obtained  on  prolonged  shaking  at  50°.  The  nucleus 
halogen  atom  reacts  only  when  in  the  para- position  and  after  formation 
of  the  carbinyl  sulphate  ;  tri-p-chlorotriphenylmethyl  ethyl  ether  does 
not  react  with  silver  sulphate.  It  is  argued  that  all  coloured 
substances  of  the  triphenylmethane  series,  and  therefore  the  triphenyi- 
rnethyl  sulphates,  are  quinones,  and  that  the  nucleus  halogen  atom 
can  react  with  silver  sulphate  only  when  the  substance  is  in  the 
quinonoid  form.  On  hydrolysis,  the  red  sulphate,  formed  from 
p-bromotri  phenyl  methyl  chloride,  yields  a  yellow,  crystalline  substance 
having  a  pronounced  odour  of  quinone.  The  sulphate,  obtained  from 
tri-p-bromotri phenyl  methyl  chloride,  separates  from  methyl  sulphate 
in  red  crystals,  m.  p.  135 — 136°,  probably  contains  methyl  sulphate  of 
crystallisation,  and  when  shaken  with  ether  and  water  loses  sulphuric 
acid  and  forms  a  red,  amorphous  mass,  which  may  be  di-\>-bromo - 
diphenylquinomethane,  C6H4CKC(C0H4Br)2. 

The  acid  sulphates,  formed  by  the  action  of  an  excess  of  methyl 
sulphate  on  tri-p-bromo-  and  tri-p-ehloro-triphenylmethyl  chlorides, 
vary  in  composition  between  CR3’S04H,1-|H2S04  and 
CR3-S04H,2H2fe04, 

form  small,  red,  strongly  hygroscopic  crystals,  are  iridescent  by 
reflected  light,  are  insoluble  in  benzene,  and  in  agreement  with  von 
Baeyer’s  statement  (Abstr.,  1905,  i,  281)  do  not  react  with  silver 
sulphate  or  molecular  silver.  The  results  of  experiments  with 
p-bromo-  and  tri-p-bromo-triphenylmethyl  chlorides  are  quoted,  showing 
that  whilst  the  carbinyl  chloride  reacts  with  silver  sulphate  quanti¬ 
tatively  even  in  presence  of  two  and  two-third  mols.,  the  reaction  of  the 
nucleus  halogen  atom  is  hindered  by  the  presence  of  less  than  lmol.  of  free 
sulphuric  acid,  which  acts  as  a  negative  catalyst.  The  reaction  with 
silver  sulphate  is  hindered  similarly  by  the  presence  of  sulphur  dioxide. 
In  both  cases  the  action  of  the  monobromo-eompound  is  more  readily 
affected  than  that  of  the  tribromo-com  pound  by  the  negative 
catalyst. 

All  triphenylmethylcarbinyl  chlorides,  although  colourless  when 
solid,  form  yellow  to  red  solutions  in  liquid  sulphur  dioxide,  the 
colourless  chlorides  being  regained  on  evaporation.  If  coloured  sub¬ 
stances  of  the  series  have  quinonoid  structures,  the  solutions  of  the 
carbinyl  chlorides  in  liquid  sulphur  dioxide  should  behave  differently  to 
the  colourless  solutions  in  solvents  such  as  benzene.  This  is  found  to 
be  the  case  in  the  behaviour  of  the  p-bromo-derivatives  towards  silver 
chloride ;  in  liquid  sulphur  dioxide  solution  the  nucleus  bromine  is 
substituted  by  chlorine,  silver  bromide  being  formed,  whilst  the 
reaction  takes  place  to  only  a  small  extent  in  methyl  sulphate  and 
not  at  all  in  benzene  or  toluene  solution.  The  tautomerising  effect 
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of  the  sulphur  dioxide  is  diminished  by  dilution  of  the  solution  with 
methyl  sulphate  or,  to  a  still  greater  extent,  with  toluene.  4  :  i'-Di- 
chloro-i" -b'omotriphenylmethyl  chloride ,  G19H12Cl3Br,  formed  by  the 
action  of  silver  chloride  on  tri-jo-bromotriphenylmethyl  chloride 
dissolved  in  a  mixture  of  toluene  and  liquid  sulphur  dioxide,  or  from 
ethyl  j?-bromobenzoate  and  jti-chloroiodobenzene  by  Grignard’s  reaction, 
crystallises  in  white  needles,  m.  p.  122°.  Tri-/>-chlorotriphenylmethyl 
chloride  is  formed  by  the  action  of  an-.excess  of  silver  chloride  on  tri-p- 
bromo-,  i-chloroA’  :  4 "-dibromo-,  m.  p.  133°,  and  4  :  4'-dichloro-4"- 
bromotriphenylmethyl  chlorides  in  liquid  sulphur  dioxide.  The  whole 
reaction  may  be  represented  as  taking  place  in  stages  in  the  following 
manner  :  C(C6H4Br)3Cl  — >  CftH4BrCi:C(C6H4Br)2  — > 
C0H4Cl2:C(C6H4Br)o 

C6H4Cl*C(C6H4Br)2Cl  — >  C0H4Cl-C(CflH4Br):C(JH4BrCl  — : >,  Ac. 
The  benzenoid  compound,  C6H4Cl*C(Cf>H4Br).2Cl,  must  be  formed,  even 
if  only  in  .small  amount,  in  equilibrium  with  the  preceding,  as  also 
with  the  succeeding,  quinonoid  substance. 

The  second  half  of  this  paper  contains  a  long,  theoretical  discussion 
of  the  basic  properties  of  carbon  and  of  the  constitution  of  the 
triphenylmethane  dyes  and  of  triphenylmethyl.  G.  Y. 

Catalysis  :  Rearrangement  of  Acetylhalogenaminobenzene 
Derivatives  into  Halogen  Acetanilide  Derivatives.  Salomon 
F.  Acree  and  J.  M.  Johnson  (Amer.  Ghem.J.,  1907,  37,  410 — 413). — 
It  has  been  shown  by  Blanksma  (Abstr.,  1902,  ii,  646)  that  the  velocity 
of  the  rearrangement  of  acetyl phenylchloroamine  into  y»-chloroacet- 
anilide  in  presence  of  hydrochloric  acid  is  that  of  a  unimolecular 
reaction,  and  increases  as  the  square  of  the  concentration  of  the  acid 
increases. 

It  is  now  found  that  the  catalytic  action  of  the  acid  is  not  due 
to  the  hydrogen  ions  present,  but  that  an  intermediate  compound 
is  produced,  thus:  CH3*CO*NPhCl  +  HC1  — >  CH3-CO-NHPhCl2 
— >■  CH3’C0*NH>C6H4C1  4-  HC1.  Acetylphenylchloroamine  and  hydro- 
bromic  acid  yield  />-bromoacetanilide  ;  acetylphenylbromoamine  and 
hydrochloric  acid  yield  the  same  product,  owing  to  the  fact  that  the 
bromine  migrates  to  the  benzene  nucleus  more  rapidly  than  chlorine. 
Chlorine  and  bromine  quickly  convert  acetylphenylchloroamine  into 
jp-chloroacetauilide  and  p-bromoacetanilide  respectively.  The  reaction 
between  acetylphenylchloroamine  and  hydrobromic  acid  is  of  the  second 
order,  and  the  velocity  constant  of  the  rearrangement  is  about  one 
thousand  times  as  great  as  that  induced  by  hydrochloric  acid  of  the  same 
concentration.  It  is  evident  that  the  catalysis  is  not  directly  dependent 
on  the  concentration  of  the  hydrogen  ions,  and  it  is  shown  from  a  con¬ 
sideration  of  the  mass  law  that  the  phenomena  are  easily  explained  on 
the  hypothesis  of  the  formation  of  an  intermediate  compound.  Since, 
in  this  case,  the  velocity  of  the  reaction  is  not  proportional  to  the 
concentration  of  the  hydrogen  ions  of  the  catalysing  agent,  but  to  the 
square  of  that  concentration,  it  seems  possible  that  there  may  be 
reversible  actions  in  which  the  equilibrium  is  changed  by  a  change  in 
the  concentration  of  the  catalyser.  The  energetic  catalytic  action 
of  chromium  nitride  in  effecting  its  own  formation  from  chromium 
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and  ammonia,  whilst  it  has  no  great  influence  in  the  reverse  x'eactian, 
namely,  the  formation  of  ammonia  from  its  elements  (Baur  and 
Voerman,  Abstr.,  1905,  ii,  715),  is  regarded  as  a  case  of  this  kind. 

E.  G. 

Preparation  of  Acyl  Alkyl  Compounds  of  Highly  Halogenated 
Aromatic  Amines.  Badische  Anilin-  und  Soda-Fabrik  (D.R.-P. 
180203,  180204). — The  acyl  derivatives  of  highly  chlorinated  aromatic 
amines  are  readily  obtained  by  heating  the  sodium  derivative  of  the 
acylated  base  with  an  alkyl  haloid. 

Aceto-2  :3  :  4  :  Q-tetrachloroethylanilide,  m.  p.  73 — 74°,  is  produced 
by  heating  aceto-2  :  3  :  4  :  6-tetrachloroanilide  with  alcoholic  sodium 
ethoxide  and  ethyl  chloride  for  twenty-four  hours  at  100°. 

Aceto-2  :  3  :  4  :  6-tetrachloromethylanilide, .  m.  p.  96 — 97°,  aceto- 
2:3:4:  6-tetrachlorobenzylanilide,  m.  p.  97°,  and  benzo- 2  :  3  :  4  :  6 -tetra- 
chlorobenzylanilide ,  m.  p.  134°,  are  similarly  prepared,  and  are  employed 
as  camphor  substitutes  in  the  production  of  celluloid. 

The  primary  aromatic  amines,  containing  halogen  atoms  in  both  the 
contiguous  ortho-positions  with  respect  to  nitrogen,  are  acylated  only 
with  difficulty,  but  the  corresponding  monoalkyl  derivatives  readily 
undergo  condensation  with  acid  chlorides  or  anhydrides. 

Aceto-2  :  4  :  6 -trichlorometkylanilide,  m.  p.  89 — 90°,  is  readily  obtained 
by  heating  2:4:  6-trichloromethylaniline  with  glacial  acetic  acid  and 
acetyl  chloride. 

The  employment  of  ethyl-  and  benzyl-2  :  4  :  6-trichloroanilines  leads 
to  the  formation  of  aceto-2  :  i  :  Q-tricfdoroethylanilide,  m.  p.  50 — 51°, 
and  aceto-2  :  4  :  Q-trichlorobenzylanilide,  m.  p.  61°.  These  condensations 
occur  even  more  smoothly  with  acetic  anhydride. 

Benzo-2  : 4  :Q-trichloroethylanilide,  in.  p.  127 — 128°,  is  obtained  by 
gradually  heating  to  150°  a  mixture  of  2  :  4  :  6-trichloroethylaniline  and 
benzoyl  chloride.  G.  T.  M. 

Nitrogen  Derivatives  of  Trichloroacetic  Acid.  Leopold 
Spiegel  and  Percy  Spiegel  ( Ber ,  1907,  40,  1730 — 1740). — Ethyl  tri- 
chloroacetate  is  conveniently  prepared  by  passing  hydrogen  chloride 
into  a  cooled  molecular  mixture  of  alcohol  and  the  acid.  Trichloroaceto- 
p-phenetidide,  OEt,C6H4*NH*CO,COJ3,  forms  colourless,  rhombic  plates, 
m.  p.  132°;  the  methylanilide  forms  colourless  needles,  m.  p.  55°;  the 
p-nitroanilide,  C6H4(N02)*C0*CC13,  separates  in  almost  colourless, 
prismatic  columns,  m.  p.  147°,  whilst  the  o -nitroanilide  yields  long, 
yellow  needles,  m.  p.  65°.  Bis-trichloroacetyl-p-phenylenediaviine, 
C6H4(NH‘C0*CC13)2,  crystallises  in  colourless,  glistening  plates,  m.  p. 
264°  (decomp.),  whilst  the  o  phenylenediamine  derivative  gives  well- 
formed,  colourless  needles,  m.  p.  233 — 234°  (browning  and  decomposi¬ 
tion).  On  prolonged  heating  at  200°,  part  of  the  substance  decomposes 
and  part  sublimes  in  long,  silky,  glistening  needles.  o-Trichloroacetyl- 
aminophenol,  OH*C6H4,NH*CO’CCl3,  forms  colourless,  silky,  glisten¬ 
ing  needles,  m.  p.  161  — 162°.  o-Trichloroacetylaminophenyl  benzoate, 
OBz’CgH^NH’CO’CClg,  forms  colourless,  brightly  glistening,  rhombic 
plates,  m.  p.  104 — 105°.  Bis-trichloroacetylhydrazine,  N2H2(CO*CCl3)f, 
crystallises  in  colourless,  quadrate  pyramids,  m.  p.  1 95°  ;  trichloroacetyl- 
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p -nitrophenylhydrazine,  N02,C6H4*NH,NH*C0*CC13,  prepared  by 
heating  the  hydrazine  in  ethereal  suspension  with  trichloroacetyl 
chloride,  gives  bright  red  needles  from  alcohol  and  orange-red, 
hexagonal  plates  from  benzene,  both  of  which  become  reddish-yellow 
on  standing  in  a  vacuum  ;  m.  p.  164°  (decomp.).  The  compound  colours 
the  skin  an  intense  reddish-yellow  and  forms  a  very  delicate  indicator 
for  alkali. 

fi-Benzoyl-a-trichloroacetylhydrazine,  NHBz'NH'CO'CClg,  crystal¬ 
lises  in  large,  glistening  plates,  m.  p.  168°.  Trichloroacetylcarbamic 
hydrazide,  NH2,CO,NH*NH*CO*CC13,  forms  small,  colourless,  quad¬ 
rate  columns,  m.  p.  175°.  fi-Benzoyl-a-trickloroacetyl-a-phenylhydrazine , 
NHBz‘NPh*CO*CCl3,  crystallises  in  glistening,  colourless  needles, 
m.  p.  178°.  E.  F.  A. 

a  Anilino/sobutyronitrile  and  Derivatives.  A.  Mulder  ( Rec . 
trav.  chim.,  1907,  26,  fii],  180 — 187).— Tiemann  and  Stephan  have 
stated  (Abstr.,  1883,  19y)  that  the  product  obtained  by  the  condensa¬ 
tion  of  aniline  with  acetoneeyanohydrin  is  a-anilinoisobutyronitrile, 
and  that  the  acid  and  amide  obtained  from  it  by  hydrolysis  are  also 
a-derivatives.  Bischoff  and  Mintz,  on  the  contrary  (Abstr.,  1892, 
1338),  have  found  that  aniline  condenses  with  ethyl  a-bromorsobutyrate 
to  furnish  ethyl  /3-anilinorsobutyrate,  and  the  acid  and  amide  obtain¬ 
able  from  this  being  identical  with  those  prepared  by  Tiemann  from 
his  nitrile,  they  suggested  that  the  latter  must  be  a  /^-derivative.  The 
author  finds  that  Tiemann’s  nitrile,  on  reduction  with  sodium  in  boiling 
alcohol,  furnishes  r'sopropylaniline  and  is  therefore  an  a-derivative,  and 
infers  that  if  the  acid  and  amide  prepared  by  Bischoff  and  Mintz  are 
/3-derivatives  (compare  Bucherer  and  Grolee,  Abstr.,  1906,  i,  349), 
transposition  must  occur,  probably  during  the  hydrolysis  of  the  nitrile 
to  the  amide.  Acetoneeyanohydrin  does  not  condense  with  methyl- 
aniline. 

When  a-anilino/sobutyronitrile  is  gradually  mixed  with  excess  of 
nitric  acid  (D  1-4)  and  the  mixture  healed  to  boiling,  it  furnishes  the 
2  :  4 -dmiAo- derivative,  m.  p.  157°,  which  crystallises  from  acetic  acid 
in  yellow  spangles  and  is  decomposed  by  sulphuric  acid,  yielding 
2 :4-dinitroaniline  and  2  ■A-dinitroanilinoh&vbulyramide,  m.p.  155 — 156°, 
which  may  also  be  obtained  by  direct  nitration  of  the  amide  prepared 
by  Tiemann’s  method  ( loc .  cit.).  It  crystallises  from  alcohol  in  yellow 
plates.  When  heated  with  hydrochloric  acid  at  100°,  the  nitrile  yields 
the  corresponding  dinitro-acid,  m.  p.  190 — 191°  (decomp.),  which 
separates  from  dilute  acetic  acid  in  small,  bright  yellow  crystals 
together  with  a  small  amount  of  2  :  4-dinitroaniline. 

When  aniliDorsobutyramide,  obtained  by  Tiemann’s  method,  is 
dissolved  in  hydrochloric  acid  and  an  aqueous  solution  of  sodium 
nitrite  is  added,  jihenylnitrosoaminoisobutyric  acid,  m.  p.  14T — 142°, 
is  obtained,  which  crystallises  from  water  in  colourless  needles,  gives 
the  Liebermann  reaction,  and  regenerates  the  amide  on  reduction  with 
tin  and  hydrochloric  acid.  T.  A.  H. 

Hexahydroaromatic  Amines.  Johannes  Gutt  ( Ber .,  1907,  40, 
2061 — 2070). — The  author  has  prepared  and  characterised  the  five 
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possible  isomeric  amines  of  methylcyc/ohexane.  The  optical  proper¬ 
ties  of  the  new  substances  described  are  fully  given  in  each  case  as  well 
as  those  of  a  number  of  others.  /?-Methylcyc£ohexanol  yields  a  chloride 
convertible  into  hexahydro-m-toiuic  acid,  the  chloride  of  which  with 
aqueous  ammonia  forms  3-amino-l-metby)cycfohexane.  This  has 
[a]D  —  1*9°,  Df  0  8456,  b.  p.  150°/747  mm.;  the  urethane  has  b.  p. 
123°/12  mm.,  m.  p.  60 — 61°;  tbe  JV-benzoyl  derivative  forms  long 
needles,  m.  p.  163°  (corr.). 

l-Methyl-2-cyc/ohexanol  was  converted  into  hexahydro-m-toluic  acid, 
of  which  the  chloride  has  b.  p.  75— 7 6°/ 15  mm.  and  the  amide,  m.  p. 
180°.  2-Amino-l-methylcyclohexane  has  b.  p.  149°/760  mm.,  D41  0*8558  ; 
th eurethane,  b.  p.  123°/14  mm.,m.  p.  76 — 77°;  aurichloride,  yellow  needles, 
m.  p.  205 — 207°,  and  N-benzoate,  flat  needles,  m.  p.  146 — 147°,  are 
described. 

The  amide  of  hexahydro-/?-toluic  acid  has  m.  p.  220 — 221°  (corr.);  the 
urethane  derived  from  it  shows  b.  p,  138°/21  mm.,  m.  p.  76°.  4 -Amino- 
l-methylcjc\ohexane  has  b.  p.  150°/743  mm.,  D‘f  0*8472 ;  the  hydro¬ 
chloride,  glistening  plates,  m.  p.  260°  ;  aurichloride,  m.  p.  189°  ;  platini- 
chloride,  in.  p.  260°  (decomp.),  and  N-benzoate,  glistening,  flat  needles  or 
plates,  m.  p.  180°,  are  described. 

Hexahydrobenzylamine  has  b.  p.  163*5°/760  mm.  (corr.^Df  0*8702, 
and  forms  an  aurichloride,  m.  p.  183° ;  platinichloride,  m.  p.  above  280° 
(decomp.),  and  au  N-benzoate, ' m.  p.  107°.  The  urethane  has  b.  p. 
140°/15  mm.  and  m.  p.  35°.  1-Amino-l-methyl  cyc/ohexane  has  b.  p. 
142°  (750  mm.),  Df  0*8565,  and  forms  a  benzoate,  m.  p.  101°. 

E.  F.  A. 

Action  of  Sulphites  on  Aromatic  Amino-  and  Hydroxy- 
compounds.  IV.  Hans  Th.  Bucherer  and  Franz  Seyde  {J.  pr. 
Chem.,  1907,  [ii],  75,  249—293.  Compare  Abstr.,  1903, i,  627  ;  1904, 
i,  309,  395  ;  1905,  i,  48,  585). — It  has  been  shown  in  previous  com¬ 
munications  that  primary  and  secondary  aliphatic  amines  can  be  pre¬ 
pared  by  alkylation  and  decomposition  of  the  resulting  secondary  or 
tertiary  amine  by  means  of  sodium  hydrogen  sulphite,  the  process  being 
rendered  in  a  sense  continuous  by  conversion  of  the  phenol  or  naphthol, 
formed  together  with  the  aliphatic  amine,  into  the  original  aromatic 
amine.  In  the  present  paper,  the  preparation  of  benzylamine  and  of 
diethylenediamine  (piperazine),  and  unsuccessful  attempts  to  prepare 
dibenzylamine  by  this  series  of  reactions  are  described.  It  is  found 
that  sodium  naphthionate  reacts  easily  with  1  mol.  of  benzyl  chloride 
in  sodium  carbonate  solution,  forming  a-benzylaminonaphthalene-4- 
sulphonic  acid  together  with  small  amounts  of  benzyl  alcohol,  or 
in  sodium  acetate  solution  together  with  traces  of  dibenzyl-a- 
naphthylamine.  2-Benzylaminonaphthalene-4-sulphonic  acid  is  decom¬ 
posed  by  sodium  hydrogen  sulphite  solution,  slowly  at  the  temperature 
of  the  water-bath,  or  more  quickly  at  125°  underpressure,  benzylamine 
hydrochloride  being  formed  in  a  70%  yield.  Prolonged  action  of  an 
excess  of  benzyl  chloride  on  naphthionic  acid  in  boiling  aqueous  sodium 
acetate  solution  leads  to  the  formation  of  a  mixture  of  a-benzylamino- 
and  a-dibenzylamino-naphthalene-4-sul phonic  acids  together  with  di 
benzyl-a-naphtliylamine  in  a  yield  of  4*5%  of  the  naphthionic  acid 
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The  dibenzylamino-sulphonic  acid  could  not  be  isolated ;  the  mixture 
of  benzylated  amino-sulphonic  acids,  when  boiled  with  aqueous  sodium 
hydrogen  sulphite,  yields  12%  of  benzylamine,  the  dibenzyl  compound 
remaining  undecomposed  by  the  sulphite  even  at  150°. 

Similar  results  are  obtained  on  benzylating  a-naphthylamine-4  :  7- 
disulphonic  and  a-naphthylamine-4  :  8-suiphonic  acids.  Of  the  mono- 
and  dibenzyl  derivatives,  only  sodium  hydrogen  a-benzylaminonaph- 
thalene-4  : 8-disulphonate  has  been  isolated.  Benzylamine  is  formed 
in  77 ‘4%,  74-4%,  and  20-3%  yields  from  the  solutions  obtained  by  the 
action  of  1  mol.  of  benzyl  chloride  on  the  4:7-  and  4  :  8-disul phonic 
acids  and  of  2  mols.  of  benzyl  chloride  on  the  4  : 8-disul phonic  acid 
respectively. 

Naphthionic  acid  does  not  form  a  piperazine  derivative  with  ethylene 
dibromide,  whilst  in  consequence  of  its  insolubility,  di-a-naphthylpiper- 
azine  (Abstr.,  1889,  1011)  does  not  react  with  sodium  hydrogen  sul¬ 
phite,  but  when  rendered  soluble  by  sulphonation  it  is  decomposed  to 
a  small  extent  by  the  sulphite  at  140 — 160°,  yielding  piperazine  and  a 
naphtholsulphonic  acid. 

It  was  observed  (Abstr.,  1905,  i,  48)  that  the  yields  obtained  in  the 
preparation  of  secondary  arylamines  from  derivatives  of  /3-naphthol 
with  anthranilic,  sulphanilic,  or  metanilic  acid  by  the  sodium  hydrogen 
sulphite  method  were  the  poorer  the  more  soluble  the  product.  In 
agreement  with  this,  /3-naphthol-6  :  8-disulphonic  and  /?-naphthol-6- 
sulphonic  acids  are  found  to  condense  readily  with  p-phenylenediamine 
and  ja-aminophenol,  whilst  /3-naphthol-3  : 6-disulphonic  acid  does  not 
react  with  /j-phenylenediamine  or  aniline  in  presence  of  sodium 
hydrogen  sulphite.  2-Hydroxy-3-naphthoic  acid  and  2  :  8-dihydroxy- 6- 
sulpho-3 -naphthoic  acid  enter  into  the  reaction  more  readily  than  does 
/8-naphthol.  It  is  found,  further,  that  better  yields  are  obtained  by  the 
action  of  derivatives  of  /2-naphthol  with  ^-substituted  than  with  o-sub- 
stituted  arylamines,  and  that  whilst  /2-hydroxynaphthoic  acids  are 
decomposed  readily  with  loss  of  carbon  dioxide,  their  esters  remain 
unchanged  on  prolonged  boiling  with  aqueous  sodium  hydrogen  sul¬ 
phite  ;  in  consequence  of  this  stability  of  the  carbethoxy-group,  the 
esters  of  /2-hydroxy naphthoic  acids  do  not  form  amines  by  the  sulphite 
reaction. 

The  constitutions  of  2  : 8-dihydroxynaphthalene-6-sulphonic  and  8- 
hydroxy-2-naphthylamine-6-sulphonic  acids,  formed  by  fusion  of  G 
salt  and  of  amino-t?  salt  respectively,  are  confirmed  by  the  forma¬ 
tion  of  these  acids  from  nigrotic  acid  (2 : 8-dihydroxy-6-sulpho-3- 
naphthoic  acid)  by  boiling  with  sodium  hydrogen  sulphite  solution  and 
by  heating  with  ammonium  sulphite  and  ammonia  at  150°  under 
pressure. 

a-Benzylaminonaphthalene-i-sulphonic  acid,  Cl7H1503NS,  crystallises 
from  water  in  yellowish-white  needles  or  separates  as  an  amorphous 
powder ;  the  sodium  salt  crystallises  in  white  needles  and  has  a  blue 
fluorescence  in  dilute,  aqueous  solution. 

Dibenzyl-a-naplithylamine,  C24H21N,  crystallises  from  alcohol  in  white 
needles,  m.  p.  108°,  and  has  a  blue  fluorescence  in  alcoholic  solution; 
the  hydrochloride,  C24H21N,HC1,  a  white  powder,  m.  p.  186°,  decomposed 
by  water. 
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Sodium  hydrogen  a-benzylaminonaphthalene-4: :  8 -disulphonate, 
CirHM06NS2Na, 

forms  microscopic  needles. 

fi-p-Aminophenylaminonaphthalene-6  :  8 -disulphonic  acid, 
NH8-C6H4-NH-CipHs(SOsH)2, 

formed  from  /3-naphthol-6  :  8-disul  phonic  acid  and  jo-phenylenediamine, 
crystallises  in  yellow,  microscopic  needles ;  the  sodium  hydrogen  salt, 
C16H1306N2S2Na,  was  analysed. 

(d-p-Hydroxyphenylaminonaphthalene-8  :  8-disulphonic  acid,  from 
/5-naphthol-6 : 8-disulphonic  acid  and  p-aminophenol,  crystallises  in 
yellowish-white  needles ;  the  sodium  hydrogen  salt,  016H1207NS2Na, 
was  analysed. 

The  analytical  results  obtained  with  the  product  of  the  condensation 
of  /?-naphthol- 6 -sul phonic  acid  and  jo-phenylenediamine  point  to  the 
presence  of  a  mixture  of  disulphonaphthylqo-phenylenediamine  and 
bisdisulphonaphthyl-jo-phenvlenediamine. 

fi-p-Acetylaminophenylaminonaphthalene-8-sidphonic  acid,  formed 
together  with  a  small  amount  of  a  sulphur-free  compound,  crystallising 
in  microscopic  rhomboids,  was  isolated  in  the  form  of  its  sodium  salt, 
C18H1504N2SNa,  which  is  obtained  as  a  bluish-white,  crystalline  powder. 

The  following  new  /J-naphthylamines,  C^HyNHR,  are  formed  by 
condensation  of  aromatic  amines,  NH2R,  with  3-hydroxy-2-naphthoic 
acid  in  sodium  hydrogen  sulphite  solution. 

R  =  C6H4Me  (m) :  white  needles,  m.  p.  67 — 68°,  has  a  blue  fluores¬ 
cence  in  alcoholic  solution  ;  R  =  C6H3Me2(Me2  —  2:4):  transparent 
prisms,  m.  p.  40°;  R  =  C6H4*OMe  (p)  :  rhombic  leaflets,  m.  p.  104°; 
R  =  C6H4*OMe  (o) :  leaflets,  m.  p.  68°;  R  =  C6H4*OEt  (p) :  white 
leaflets,  m.  p.  95°,  has  a  blue  fluorescence  in  alcoholic  solution ; 
R  =  CeH4’NH2  ( m )  :  red,  crystalline  powder,  m.  p.  95°,  forms  a  mono¬ 
hydrochloride,  m.  p.  205°  (decomp.);  R  =  CfiH4‘NH2  (y):  slender 
needles,  m.  p.  9i°,  has  a  blue  fluorescence  in  alcoholic  solution,  and 
forms  a  monohydrochloride, white  needles,  m.  p.  about  240°  (decomp.), 
and  a  dihydrochloride,  m.  p.  240°  (decomp.),  which  becomes  green,  and 
has  a  blue  fluorescence  in  alcoholic  solution;  R  =  C6H4*NHAc  {p)  : 
m.  p.  160°.  Di-fi-naphthyl-p-phenylenediamine,  C6H4(NH,C’10Hlr)2,  formed 
in  small  quantity  together  with  the  mononaphthyl  compound,  crystal¬ 
lises  in  white  needles,  m.  p.  228° ;  R  =  C6H4*C02H  (o)  :  needles, 
m.  p.  208°,  is  formed  together  with  R  =  Ph  from  anthranilic  acid; 
R  =  C6H3(0H)*C02H  [0H:C02H  =  4  :  3] :  tetragonal  leaflets,  m.  p. 
176°  ;  R  =  C6H4,S03Na  (m)  :  white,  prismatic  needles,  forms  a  sparingly 
soluble  copper  salt;  R  =  C6H4'S03Na  (p) :  white,  crystalline  powder, 
forms  a  green  copper  salt.  The  condensation  product  of  3-hydroxy- 
2-naphthoic  acid  with  pararosaniline  is  a  mixture  of  mono-  and  di¬ 
naphthyl  compounds,  forms  an  insoluble,  bluish-violet  powder  or  green 
crystals,  dissolves  in  concentrated  sulphuric  acid  to  a  reddish-brown 
solution  becoming  blue  on  dilution,  and  dyes  wool  violet-blue.  The 
condensation  of  3-hydroxy-2-naphchoie  acid  with  safranine  leads  to 
the  formation  of  a  mixture  of  mono-  and  di-naphthyl  derivatives  of 
safranine,  which  forms  a  green,  crystalline  mass,  and  dyes  wool  bluish- 
violet. 

2-p-2'olylamino-8-naphthol-Q-8ulphonic  acid,  Cl7H1604NS,  is  formed  in 
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small  amount  by  the  condensation  of  j»-toluidine  with  nigrotic  acid  ; 
it  is  obtained  in  microscopic  needles. 

The  action  of  ammonium  sulphite  and  concentrated  ammonia  on 
ethyl  3-hydroxy-2-naphthoate  in  a  sealed  tube  at  125°  leads  to  the 
formation  of  3-hydroxy-2-naphthoamide,  in.  p.  215 — 216°  (185c : 
Rosenberg,  Abstr.,  1893,  i,  221). 

Technical  nigrotic  acid  must  contain  6-sulpho-/3-naphthol-3-carboxylic 
acid,  since  the  formation  from  it  of  2 : 8-dihydroxynaphthalene-6- 
sulphonic  acid  is  accompanied  by  that  of  /3-naphthol-6-sulphonic  acid 
and  the  formation  of  8-hydroxy-/?-naphthylamine-6-sulphonic  acid  by 
that  of  /3-naphthylamine-6-sulphonic  acid.  The  6-sulpho-/3-naphthol-3- 
carboxylic  acid  cannot  be  removed  completely  by  conversion  of  the 
nigrotic  acid  into  its  toluidine  salt.  G.  Y. 


Action  of  Bases,  Ammonia,  and  Amines  on  s-Trinitro- 
phenylmethylnitroamine.  Pieter  van  Eombubgh  and  A.  D. 
Maurenbrecher  ( Ptoc .  K.  Akad.  Wetensch.  Amsterdam ,  1907,  9, 
704 — 706). — When  s-trinitropheuylmethylnitroamine  is  boiled  with  a 
10%  solution  of  potassium  carbonate,  the  solution  cooled,  acidified, 
and  exti acted  with  ether,  methylnitroamine  is  obtained,  but  the  yield 
is  very  small.  If  20%  methyl-  or  ethyl-alcoholic  ammonia  is  used 
instead  of  aqueous  potassium  carbonate,  the  yield  is  15%,  but  the  best 
result  is  obtained  when  ^-toluidine  dissolved  in  96%  ethyl  alcohol  is 
employed.  By  this  method,  7  grams  of  methylnitroamine  were  obtained 
from  35  grams  of  the  trinitrophenyl  derivative.  H.  M.  D. 

Asymmetric  Nitrogen.  XXIX.  Resolution  of  Phenyl- 
benzylmethylbutylammonium  Compounds.  Emanuel  Froulich 
and  Edgar  Wedekind  ( Ber .,  1907,  40,  1646 — 1650.  Compare  this 
vol.,  i,  409,  410). — Methylbutylaniline,  NMeBuaPh,  b.  p.  240 — 244°,  is 
best  obtained  by  warming  methylaniline  with  successive  small  quanti¬ 
ties  of  butyl  iodide,  the  basic  mixture  being  separated  after  each 
additionof  the  iodide.  The  base  and  benzyl  iodide  yield  crystalsof  phenyl- 
benzylmelhylbutylammonium  iodide,  in.  p.  140 — 141°  (decomp.).  The 
corresponding  bromide  has  m.  p.  157 — 158°  (decomp.).  The  d-camphor- 
sufphonate,  m.  p.  159°  (decomp.),  is  fractionated  in  chloroform  solution 
by  the  addition  of  ether,  the  twenty-seventh  fraction  giving  a  constant 
value  of  [M]d  —  202T°,  which  leads  to  the  value  [M]„  -253-8°  for 
the  ^-ammonium  ion.  /-Phenylbenzylmethylbutylammonium  iodide 
has  [M$  —319-6°  in  alcohol  and  -346-1°  in  chloroform;  the  sub¬ 
stance  undergoes  autoracemisation  in  the  latter  solvent,  but  at  a  much 
smaller  velocity  than  in  the  case  with  the  isomeric  isobutyl  compound. 

C.  S. 


Diphenylcarbamyl  Chloride  as  a  Reagent  for  Phenols. 

Jobannes  Herzog  ( Her .,  1907,  40,  1831—1834.  Compare  Abstr., 
1905,  i,  804  ;  Erdmann  and  Huth,  Abstr.,  1896,  i,  198;  1896,  i,  35  ; 
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Erdmann,  Abstr.,  1902,  i,  553), — All  phenols  and  derivatives  of 
phenols,  excepting  the  carboxylic  acids,  react  readily  with  diphenyl- 
carbamyl  chloride  in  boiling  pyridine  solution,  forming  diphenyl- 
urethanes  of  the  type  NPh2’COOPh  in  70 — 90%  yields.  The  reaction 
of  the  esters  of  aromatic  hydroxy-carboxylic  acids  is  irregular  and 
requires  further  investigation. 

In  the  absence  of  a  phenol,  diphenylcarbamyl  chloride  reacts  with 
pyridine,  forming  dipkenylcarbamylpyridine  chloride, 

C6H5NCl*CO*NPh2, 

which  crystallises  in  colourless  needles,  m.  p.  110°  (decomp.),  becomes 
red  on  exposure  to  light,  is  decomposed  by  water,  and  reacts  with 
phenols,  forming  urethanes. 

The  following  urethanes,  derived  from  the  phenols  mentioned,  are 
described;  R  =  ,CO,NPh2.  Phenol,  R'OPh,  m.  p.  104 — 105;  resor¬ 
cinol,  C6H4(OR)2,  m.  p.  129 — 130°;  pyrogallol,  CcH3(OR)g,  m.  p. 
211-5 — 212  5° ;  o-cresol,  C6H4Me*OR,  m.  p.  72 — 73°;  m-cresol,  m.  p. 
100 — 101-5°;  y>-cresol,  m.  p.  93 — 94°;  o-nitrophenol,  N02*C6H4*0R, 
m.  p.  1 1 3*5 — 114-5°;  o-aminophenol,  NH2*C8H4*OR,  becomes  yellow 
at  173°,  m.  p.  177°;  /3-naphthol,  C10H7*OR,  m.  p.  140  5 — 141‘5°; 
eugenole,  C10HUOOR,  m.  p.  107 — 108°;  salol,  •  C13H902*0R,  m.  p. 
143—144-5°. 

As  these  urethanes  are  readily  hydrolysed  by  alcoholic  potassium 
hydroxide  at  100°,  they  may  be  employed  in  the  purification  as  well  as 
in  the  identification  of  phenols.  G.  Y. 


Constitution  and  Colour  of  Nitrophenols,  and  especially  of 
Nitroquinol  Dimethyl  Ether.  Arthuk  Hantzsch  ( Ber .,  1907,  40, 
1556 — 1572.  Compare  Hantzsch,  Abstr.,  1906,  i,  353,  833  ;  Ley  and 
Hantzsch,  ibid.,  790). — A  reply  to  Kauffmann  (this  vol.,  i,  127).  The 
assumption  that  the  formation  of  coloured  ions  from  colourless  sub¬ 
stances  is  the  result  of  a  change  in  chemical  structure  is  justified  by 
the  close  resemblance  of  the  yellow  and  red  salts  of  the  nitrophenols 
to  the  yellow  and  red  salts  of  the  dinitro-compounds  (compare  this 
vol.,  i,  500,  555).  The  relation  between  the  affinity  constants  of  nitro¬ 
phenols  and  the  hydrolysis  of  their  salts  follows  from  the  data 
given  by  Praetorius  ( Diss .,  1902);  jo-nitrophenyl  has  the  conductivity 
p,50  =  0-69,  from  which  the  affinity  constant  K=  735-10-10,  and  the 
degree  of  hydrolysis  of  the  sodium  salt,  0‘23%  with  v  =  32,  are 
calculated;  similarly,  o-nitrophenol  has  the  conductivity  y165  =  1  '08, 
the  affinity  constant  A=557T0-10,  and  the  degree  of  hydrolysis  of  the 
sodium  salt,  0'26°/o  with  v  =  32.  The  degree  of  hydrolysis  of  the 
sodium  salt,  as  determined  by  Shield's  methyl  acetate  method,  with 
v  =  32,  is  for  jo-nitrophenol,  0-28°/o,  and  for  o-nitrcphenol,  0'26°/o. 

Molecular  weight  determinations  of  nitroquinol  dimethyl  ether 
show  that,  contrary  to  Kauffmann’s  assumption,  both  the  solution  in 
methyl  alcohol,  which  is  intensely  yellow,  and  that  in  hexane,  which 
is  almost  colourless,  contain  the  unimolecular  ether.  The  molecular 
weight  increases  with  the  concentration  of  the  hexane,  but  not  with 
that  of  the  methyl-alcoholic  solution,  which  points  to  the  formation 


514 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


of  association  products  in  the  yellow  solutions.  In  its  yellow  solu¬ 
tions,  nitroquinol  dimethyl  ether  behaves  as  a  non-electrolyte. 

Solutions  of  nitroquinol  dimethyl  ether  in  a  number  of  solvents 
have  been  examined  by  means  of  Marten  s-Grunbaum’s  spectrophoto¬ 
meter,  and  are  arranged  according  to  the  intensity  of  colour  in  the 
following  order :  sulphuric  acid,  water,  methyl  and  ethyl  alcohols, 
ethyl  acetate,  propyl  butyrate,  benzene,  and  bexane  ;  the  colour  inten¬ 
sity  of  the  solution  in  methyl  alcohol  is  20,  in  water  200,  and  in 
sulphuric  acid  almost  500  times  that  of  the  solution  in  hexane.  The 
colour  intensity  is  shown  to  increase  with  the  dielectric  constant  of 
the  solvent ;  this  is  still  more  marked,  although  more  irregular,  in  the 
case  of  solutions  in  unsaturated  (allyl  alcohol  and  pentene)  and  halogen 
(chlorobenzene,  chloroform,  carbon  tetrachloride,  and  bromoform)  com¬ 
pounds.  A  similar  relation  between  the  dielectric  constant  of  the 
solvent  and  the  colour  intensity  of  the  solution  is  observed  in  the  case 
of  other  aromatic  nitro-compounds. 

p-Nitroanisole,  after  repeated  recrystallisations,  forms  solutions  in 
methyl  alcohol  and  ethyl  acetate,  which  appear  colourless  and  do  not 
absorb  blue,  but  absorb  violet,  rays  when  concentrated.  Nitrobenzene 
absorbs  rays  in  the  extreme  violet,  and  forms  colourless  solutions 
therefore  only  in  solvents  with  small  dielectric  constants.  It  is  un¬ 
important,  consequently,  whether  such  nitro-compounds  are  termed 
coloured  or  colourless ;  of  importance  is  that  these  true  nitrophenol 
ethers  are  “  practically  colourless  ”  in  comparison  with  the  intensely 
coloured  cAromo-salts  and  cArowio-ethers. 

[With  Kurt  Meisenburg.] — In  agreement  with  the  results  of  the 
colorimetric  investigation,  it  is  found  that  the  molecular  refraction  of 
aromatic  nitro-compounds  in  various  solvents  agrees  the  more  closely 
with  the  values  calculated  or  determined  with  the  undiluted,  liquid 
substance  the  more  indifferent  the  solvent.  In  the  experiments 
described,  the  optical  effects  of  the  solvent  have  been  eliminated  by 
employing  only  solvents  having  similar  refractive  indices  and  dis¬ 
persions  :  methyl  alcohol,  acetone,  chloroform,  fsobutyl  butyrate,  and 
hexane;  the  molecular  refractions  in  the  first  two,  strongly  dis¬ 
sociating,  are  compared  with  those  in  the  three  indifferent  solvents. 
The  molecular  refractions  have  been  determined  for  the  following  sub¬ 
stances  ;  the  values  given  are  the  differences  between  the  calculated 
molecular  refractions  and  those  found  in  the  solvents  named  at  20°. 

Anisole  :  chloroform,  +  0T4;  acetone,  -f-0’40;  methyl  alcohol,  +  0-48. 
Phenetole :  chloroform,  +  0’39;  acetone,  +  0‘40;  methyl  alcohol, 
-+-  0*7 1  -  Quinol  dimethyl  ether  :  chloroform,  +0*35;  methyl  alcohol, 
-h  1*15.  Nitrobenzene  :  chloroform,  +  0T3;  acetone,  +0‘99;  methyl 
alcohol,  +0-74.  p-Nitroanisole  :  chloroform,  +2  68;  acetone,  +3’27; 
methyl  alcohol,  +3  60.  p-Nitrophenetole :  chloroform,  +  2  99  ; 
acetone,  +3'61;  methyl  alcohol,  +3'93.  p-Nitrophenol :  wobutyl 
butyrate,  +  2’79;  acetone,  +3‘70;  methyl  alcohol,  +3’84.  o-Nitro- 
phenol :  chloroform,  + 1*89  ;  acetone,  +2-62;  methyl  alcohol,  +2*69. 
Nitroquinol  dimethyl  ether:  chloroform,  +1’45;  methyl  alcohol, 
+  2-42. 

These  results  show  that,  contrary  to  Kauffmann’s  statement,  the  more 
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strongly  dissociating  the  solvent  the  more  the  nature  of  the  solute  is 
changed  on  solution.  G.  Y. 


Dibromides  of  Allyl  Phenolic  Ethers.  Formation  of  cyclo- 
Propanols.  Marc  Tiffeneau  and  Daufresne  ( Gompt .  rend.,  1907, 
144,  924 — 926). — In  the  dibromides  of  the  allyl  phenolic  ethers,  the 
bromine  atom  nearer  the  benzene  nucleus  is  easily  replaced  (compare 
Pond,  Abstr.,  1902,  i,  449  ;  1903,  i,  417;  Hell,  1904,  i,  385  ;  Hcering, 
1904,  i,  577  ;  1905,  i,  592,  903).  Thus,  when  heated  with  alcoholic 
potassium  acetate  solution,  acetylbromohydrins  are  formed, 

Ar  •  CH2*  CHBr  •  CH2Br  — »■  Ar*CH2*CJH(OAc)*CH2Br. 

The  latter  when  heated  with  alcoholic  potash  are  transformed  into 

("ITT,  A  « 

eycZopropanols,  Ar*CH2*CH(OAc)*CH2Br  — >-  CH^  I  ,  a  ring- 

OJi'OH 


formation  analogous  to  those  observed  by  Henry  [Bull.  Acad.  roy. 
Belg.,  1899,  [iii],  37,  17)  and  Lipp  (Abstr,,  1889,  843).  The  cyclopro- 
panols  so  obtained  are  isomeric  with  the  ethylene  oxides, 

0<VHAr  or  0<VH-°H’Ar 

vCHMe  ^OH2 

(Idzkowska  and  Wagner,  Abstr.,  1899,  i,  489),  but  are  distinguished 
from  them  by  their  conversion  into  hydratropaldehydes, 

Ar-CHMe-OHO, 


whilst  the  oxides  of  the  first  formula  are  transformed  into  aryl  acetones, 
Ar*CH2*COMe  (Hoering),  and  those  of  the  second  into  hydrocinnam- 
aldehydes,  Ar*CH2*CH2*CHO  (Fourneau  and  Tiffeneau,  Abstr.,  1905, 
i,  591). 

Estragole  dibromide,  obtained  by  direct  bromination,  has  b.  p. 
188 — 192°/18  mm.  (decomp.),  D17  1*639 ;  when  heated  with  alcoholic 
potassium  acetate  it  gives  p -anisylacetylbromohydrin, 
OMe*C6H4*CH2*CH(OAc)*CH2Br, 

b.  p.  160°/13  mm.  (decomp.),  D°  1*249,  which  on  heating  with 
alcoholic  potash  is  transformed  into  anisylcyclopropanol  in  the  form  of 
slender  needles,  m.  p.  79°.  The  latter  is  formed 
„„  ^CH*C6H4*OMe  directly  from  the  dibromide  by  boiling  with 
2<NDH*OH  aqueous  potassium  carbonate  solution.  When 

anisylcyclopropanol  is  boiled  under  ordinary 
pressure  (b.  p.  250 — 260°),  it  undergoes  isomeric  change  into 
jo-methoxyhydratropaldehyde  already  described.  The  propanol  gives 
an  acetate,  b.  p.  164 — 165°/13  mm.,  D°  1*123.  Safrole  dibromide 
similarly  gives  an  alcohol,  C10H10O3,  b.  p.  170 — 178°/15  mm., 
D°  1*286,  which  must  be  3  :  A-methylenedioxyphenylcyclopropanol,  since 

it  changes  into  the  isomeric  methylene- 
prr  __  tniT/(?H'OH  dioxyhydratropaldehyde,  which  gives  a 

2<N>^>  6  3  <^*CH2  8emicarbazone,  m.  p.  158°,  and  an 

oxime,  m.  p.  71°.  This  propanol  gives 
an  acetate  having  D°  T255.  E.  H. 


Iodo-derivatives  of  the  Methyl  Ethers  of  Catechol.  EugIone 
Tassilly  and  J.  Leroide  (Compt.  rend.,  1907,  144,  757 — 759). — When 
guaiacyl  acetate,  prepared  by  the  action  of  acetic  anhydride  on  guaiacol, 
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is  treated  with  iodine  and  mercuric  oxide  in  the  presence  of  carbon 
tetrachloride  and  a  dehydrating  agent  (preferably  acetic  anhydride), 
iodoguaiacyl  acetate ,  OMe*C6H3I*OAc,  m.  p.  7 4°,  is  obtained.  Similarly, 
guaiacyl  benzoate  gives  iodoguaiacyl  benzoate,  OMe*C6H3TOBz,  m.  p. 
80 — 81°.  Either  of  these  compounds  when  treated  with  potash  gives 
an  alkali  salt,  from  the  solution  of  which,  acids  precipitate  iodoguaiacol, 
OH'C6H3I’OMe,  in  small,  brilliant,  colourless  spangles,  m.  p.  87 — 88°. 
This  is  identical  with  the  iodoguaiacol  prepared  from  Cousin’s  nitro- 
guaiacol  ( J.Pharm .,  [vi],  9,  276)  by  reduction  and  diazotisation,  and 
hence  has  the  constitution  OH  :OMe  :I  —  1  :  2  :  4.  The  latter  is  con- 
firmed  by  the  production  on  methylation  of  an  iodoveratrole  (m.  p. 
34 — 35°)  identical  with  that  obtained  from  veratrylamine  by  the 
diazo-reaetion.  Nitric  and  sulphuric  acids  set  free  iodine  from  iodo¬ 
guaiacol,  forming  nitroguaiacol  and  guaiacolsulphonic  acids  respec¬ 
tively.  Attempts  to  demethylate  iodoguaiacol  resulted  in  the  removal 
of  iodine  as  well  as  the  methyl  group. 

The  substance  gives  a  sodium  salt  which  forms  silky  needles  decom¬ 
posed  by  the  carbon  dioxide  of  the  atmosphere.  E.  H. 


Transformations  with  Arylhydroxylamine  and  Quinol  Deriv¬ 
atives.  Eugen  Bamberger  ( Ber .,  1907,  40,  1893 — 1906.  Compare 
Abstr.,  1903,  i,  83). — A  resume  of  results  obtained  in  an  extended 
study  of  arylhydroxylamines  andquinols.  Xylylhydroxylamine,  when 
warmed  with  a  mixture  of  concentrated  sulphuric  acid  (1  vol.)  and 
ethyl  alcohol  (30  vols.),  is  transformed  successively  into  iminoxylo- 
quinol  ether  (III),  xyloquinol  ether  (IV),  and  a  mixture  of  xylorcinol 
diethyl  ether  (V)  and  xylorcinol  monoethyl  ether  (VI)  ;  at  the  same 
time,  small  amounts  of  xylohydroquinone  and  as-xylenol  are  formed, 
thus  : 


Me  OEt 

Me  OEt 

Me 

Me 

\/ 

\/ 

/\ 

->  /\ 

/\ 

(Hi-)  \  )Ue 

->  /\ 

(I.)\/Me 

(ii.)  \/Me 

(iv.)  UMe 

NH-OH 

N< 

NH 

6 

Me 

Me 

OH 

Me 

Eto/\ 
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Me/\ 

/\ 

— ^  »  'Me  +  i  Me  +  Me 

(V.)  \/  e  (VI.)  \/Me  (VII.)  \/  e 

(Viii.)\/Me 

OEt 

OEt 

OH 

OH 

In  order  to  obtain  iminoquinol  ethers,  which  decompose  with  great 
ease  to  form  ammonia  and  quinol  ethers,  water  must  be  rigidly 
excluded. 

XyloquiLol  is  transformed  by  the  action  of  a  mixture  of  alcohol 
(30  vols.)  and  sulphuric  acid  (1  vol.)  into  a  mixture  of  ?w-xylorcinol 
diethyl  ether  and  jp-xylohydioquinone  monotthyl  ether  : 
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Me  OH 


O 


Me 

Eto/N 


Me 


OEt 


OH 


OEt 


Xyloquinol  is  transformed  by  the  action  of  a  mixture  of  alcohol 
(2  vols.)  and  sulphuric  acid  (1  vol.)  into  a  mixture  of  xylohydroquinone 
monoethyl  ether,  as-xylenol,  and  xylohydroquinone,  together  with  a 
little  xylohydroquinone  diethyl  ether  : 


Me  OH 


.  — >■ 

Me 


O 


OH  OEt  Me  OH 

Me/\  Me/\  /\  Me/N 

i^Me  +  +  l^'Me  +  JsjMe 

OEt  OEt  OH  OH 


When  xyloquinol  ether  is  warmed  with  a  mixture  of  concentrated 
sulphuric  acid  (1  vol.)  and  ethyl  alcohol  (30  vols.),  the  main  product 
is  m-xylorcinol  diethyl  ether  ;  /(-xylohydroquinone  diethyl  ether  is  also 
formed  together  with  a  little  xylorcinol  monoethyl  ether  and  possibly 
traces  of  /^-xylohydroquinone  monoethyl  ether  : 


Me  OEt 


— > 

Me 
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Me 

OEt 

Me 

OEt 

Me/N 
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+  1  Me  + 
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OH 

The  rest  of  the  paper,  which  deals  with  the  theoretical  aspect  of  the 
subject,  does  not  lend  itself  to  adequate  abstraction.  A.  McK. 


Action  of  Ethyl-  and  Methyl-alcoholic  Sulphuric  Acid  on 
as-m-Xylylhydroxylamine.  I.  Xyloquinol  Ether.  Eugen 
Bambeeger  (Ber.,  1907,  40,  1906 — 1917.  Compare  preceding 
abstract). — The  main  product  of  the  action  of  a  mixture  of  ethyl 
alcohol  and  sulphuric  acid  on  as-??i-xylylhydroxylamiDe  is  a  neutral 
oil,  C10H14O2,  which  is  shown  to  be  the  ethyl  ether  of  1  :  3-dimethyl- 
quinol,  since  it  combines  with  /?-nitrophenylhydrazine  or  with  semi- 
carbazide  with  the  elimination  of  ethyl  alcohol  and  the  formation  of 
an  azo-compound  : 


Me  OEt 


+  ll-NH-NH2  =  EtOH  +  H20  + 


0 


Me 


n:n*r 


The  formation  of  a  quinol  ether  is  characteristic  of  para-alkylated 
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arylhydroxylamines ;  if  the  substitution  of  the  alkyl  group  in  the 
arylhydroxylamine  takes  place  elsewhere  than  in  the  para-position,  the 
action  of  alcoholic  sulphuric  acid  on  the  resulting  compound  is  to  form 
phenetidine. 

1  : 3-Xyloquinol  ethyl  ether  (IV,  preceding  abstract)  is  an  almost 
colourless  oil,  b.  p.  94 — 9  4 '5°/ 12  mm.  It  is  volatile  with  steam  and 
has  an  odour  reminiscent  of  that  of  menthol.  It  has  D17  0'9957. 
When  shaken  with  semicarbazide  hydrochloride,  it  forms  p-xylylazo- 
carboxylamide,  orange-red  needles,  m.  p.  135 — -136°,  whilst  with 
/>-nitrophenylhydrazine  hydrochloride,  it  forms  jo-nitrobenzene- 
azo-xylene,  m.  p.  128'5 — 129-5°. 

m -Xylorcinol  diethyl  ether  (see  preceding  abstract,  V),  obtained 
together  with  the  preceding  compound,  has  m.  p.  75°.  Azoxyxylene 
and  azoxylene  were  also  identified  as  products  of  the  action. 

m -Xylorcinol  monoethyl  ether  (preceding  abstract,  VI)  separates 
from  light,  petroleum  in  glistening  leaflets  and,  when  reduced  by 
hydriodic  acid,  is  converted  into  m-xylorcinol.  as-m-  Xylenol  was 
identified  by  the  formation  of  a  mononitro-derivative. 

The  following  products  were  obtained  from  100  grams  of 
as-m-xylylhydroxylamine  :  (1)  30  grams  of  1  :  3-dimethylquinol  ethyl 
ether,  (2)  7  grams  of  m-xylorcinol  diethyl  ether,  (3)  about  0T5  gram  of 
m-xylorcinol  monoethyl  ether,  (4)  about  0  2  gram  of  as  m-xylenol, 
(5)  about  5  grams  of  azoxyxylene,  (6)  about  0  1  gram  of  azo-xylene, 
(7)  a  very  little  /i-xylohydroquinone,  (8)  2‘7  grams  of  bases,  (9)  much 
resin  and  ammonia,  possibly  also  an  appreciable  amount  of  p-xylo- 
hydroquinone  diethyl  ether,  and  a  little  of  the  corresponding  mono¬ 
ethyl  ether. 

m- Xylorcinol  dimethyl  ether ,  OMe*C<^j^  obtained 

by  heating  as-?»,-xylylhydroxylamine  (5  grams)  with  a  mixture  of 
methyl  alcohol  (70  c.c.)  and  concentrated  sulphuric  acid  (2*5  grams) 
for  three  to  four  hours  at  100°,  has  m.  p.  76° 

1  :  3-Xyloquinol  ethyl  ether  may  also  be  obtained  from  xyloquinol 
by  ethylating  it  with  ethyl  iodide  and  sodium  ethoxide. 

A.  McK. 

Action  of  Ethyl-  and  Methyl-alcoholic  Sulphuric  Acid  on 
as  m  Xylylhydroxylamine.  II.  Imino-xyloquinol  Ethers. 
Eugen  Bamberger  ( Ber.>  1907,  40,  1918 — 1932.  Compare  preceding 
abstracts). — The  formation  of  iminoxyloquinol  ether  as  an  inter¬ 
mediate  product  in  the  conversion  of  as-m-xylylhydroxylamine  into 
2  :  4-dimethylquinol  ether  occurs  when  a  mixture  of  concentrated  and 
fuming  sulphuric  acids  is  used  and  when  the  action  is  interrupted  at 
the  proper  time.  The  following  products  are  also  obtained :  (1) 
xyloquinol  ether,  (2)  xyloquinol,  (3)  jt?-xylohydroquinone  diethyl  ether, 
(4)  as-m-xylenol,  (5)  as-m-azoxyxylene,  (6)  as-m-dixylenol,  (7) 
jp-xyloquinone,  (8)  as-m-xylidine,  (9)  resin,  ammonia,  and  another 
substance. 

A-Imino-l  :  3-dimethylquinol  2-ethyl  ether  (III,  p.  516)  is  an  almost 
colourless  oil,  b.  p.  98 — GS^/ll  mm.,  soluble  in  mineral  acids,  from 
the  solutions  in  which  it  is  precipitated  by  alkalis.  It  is  readily 
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hydrolysed  by  water,  slowly  at  the  ordinary  temperature  and  quickly 
at  100°,  thus:  0Ec:CgH3Me2:NH  +  H20  =  0Et*C6H3Me2:0  +  NH3, 
imino-xyloquinol  ether  being  formed. 

4,-Chloroimino-l  :  3 -dimethylquinol  ethyl  etherr,  OEt*C6H3Me2INCl, 
obtained  by  the  addition  of  the  imino-ether  to  an  aqueous  solution  of 
bleaching  powder,  forms  glistening  needles  or  prisms,  m.  p.  31 '5°,  has 
an  odour  of  bleaching  powder,  is  volatile  with  steam,  and  liberates 
iodine  from  potassium  iodide. 

When  the  imino-ether  is  dissolved  in  dilute  sulphuric  acid  and 
sodium  nitrite  added,  a  product  is  obtained  which  gives  a  marked 
Liebermann  reaction. 

The  presence  of  the  imino-group  in  the  imino-ether  is  also 
shown  by  the  formation  of  a  benzoyl  derivative,  OEt*C6H3Me2INBz, 
which  separates  from  alcohol  or  benzene  in  silky,  colourless  needles, 
m.  p.  79—80°. 


as-m -Dixylenol,  CH^c  yie— -CMe^CH>  separ¬ 
ates  from  dilute  alcohol  in  needles,  m.  p.  137‘5 — 138°  (compare  Brun, 
Inaug.  Dies.  Zurich ,  1902). 

The  action  of  methyl  alcohol  on  as  m-xylylhydi  oxylamine 
in  the  presence  of  concentrated  sulphuric  acid  is  analogous  to 
that  of  ethyl  alcohol. 

-**-  , x i-Imino-1 :  3-dimtthylquinol  2-methyl  ether, 

‘  !>  °  NH:C6H3Me2*OMe, 


Me 


is  a  yellow  oil,  b.  p.  94 — 95°/13  mm.  The  chloroimide 
forms  glistening  prisms,  m.  p.  62’5 — 63‘5°.  The 

imino-ether  is  readily  hydrolysed  by  water  with  the 
formation  of  1  :  3-dimethylqumol  methyl  ether  (annexed 
formula),  which  forms  colourless,  glistening  prisms,  m.  p. 
40 — 45°.  When  its  aqueous  solution  is  shaken  with  ^-nitrophenyl- 

hydrazine  hydrochloride,  p-nitrobenzeneazoxylene,  m.  p.  128’5 — 129,5°, 
is  formed.  A.  McK. 


O 


Action  of  Aliphatic  Alcohols  on  1  :3-Dimethylquinol  in 
the  Presence  of  Concentrated  Sulphuric  Acid.  Eugen 
Bamberger  and  Johannes  Frei  ( Ber .,  1907,  40,  1932 — 1949.  Com¬ 
pare  precedipg  abstracts). — When  1  :  3-dimethylquinol  is  acted  on  by 
ethyl  alcohol  in  the  presence  of  a  little  sulphuric  acid,  it  is  converted 
into  a  mixture  of  the  acid  ether  of  p-xylohydroquinone  and  the  normal 
ether  of  m-xylorcinol,  the  proportions  of  which  vary  according  to  the 
temperature  at  which  the  action  is  conducted  : 
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The  constitution  of  these  ethers  was  determined.  The  acid  ether 
was  hydrolysed  by  hydriodic  acid  to  />-xylohydroquinone ;  it  is  also 
formed  by  ethylating  the  latter.  The  normal  ether  was  hydrolysed  to 
form  w-xylorcinol ;  it  is  re-formed  when  the  latter  is  ethylated. 
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The  formation  of  these  two  ethers  by  the  action  of  ethyl  alcohol  is 
a  general  odci  Methyl,  n-propyl,  and  n-butyl  alcohols  interact  with 
xyloquinol  in  an  analogous  manner. 

p -Xylohydroquinone  monoethyl  ether  forms  silky  needles,  m.  p. 
80-5 — 81  '5°.  Evidence  for  its  constitution  is  also  quoted  in  its 
formation  from  /j-dimethyl-/(-phenetidine,  where  the  amino-group  is 
replaced  by  the  hydroxyl  group  in  the  usual  manner. 

m -Xylorcinol  diethyl  ether  separates  from  alcohol  in  glistening  needles, 
m.  p.  75°  and  b.  p.  132°/15  mm. 

vci- Xylorcinol  dimethyl  ether ,  C10H14O2,  forms  colourless  needles, 
glistening  leaflets  or  plates,  m.  p.  76°.  It  is  converted  by  hydriodic 
acid  into  methyl  iodide  and  m-xylorcinol,  and  is  re-formed  by 
methylating  the  latter. 

p -Xylohydroquinone  monomethyl  ether ,  C9H1202,  separates  from  light 
petroleum  in  silky  needle?,  m.  p.  90°.  Hydriodic  acid  converts  it 
into  p- xylohydroquinone.  It  may  also  be  formed  from  dimethyl 
jo-anisidine. 

m -Xylorcinol  dipropyl  ether,  C14H2202,  separates  from  alcohol  in 
silky  needles,  m.  p.  33*5°.  Hydriodic  acid  hydrolyses  it  to  m -xylorcinol. 

p- Xylohydroquinone  monopropyl  ether,  CnH10O2,  separates  from  light 
petroleum  in  silky  needles,  m.  p.  75°. 

p- Xylohydroquinone  mono-n-butyl  ether  has  m.  p.  40 — 45°.  m -Xylor¬ 
cinol  di-n-butyl  ether,  C16H2602,  separates  from  alcohol  in  leaflets,  m.  p. 
42°*  It  is  hydrolysed  by  hydriodic  acid  to  m-xylorcinol. 

m -Xylorcinol  monomethyl  ether,  OMe •  e,  obtained 

by  the  action  of  sodium  methoxide  and  methyl  iodide  on  m-xylorcinol, 
separates  from  light  petroleum  in  silky,  felted  needles,  m.  p.  78°. 

A.  McK. 


Action  of  Alcoholic  Sulphuric  Acid  on  1  :  3-Dimethylquinol. 

Eugen  Bamberger  and  Josef  Brun  ( Ber .,  1907,  40,  1949  — 1955. 
Compare  preceding  abstracts). — Whilst  2  :  4-xyloquinol  is  converted 
by  a  little  strong  sulphuric  acid  at  the  ordinary  temperature,  mainly 
into  m-xylorcinol  diethyl  ether,  but  in  small  amount  into  /(-xylohydro¬ 
quinone  monoethyl  ether  together  with  traces  of /(-xylohydroquinone  and 
as-m-xylenol,  the  action  of  more  acid  causes  the  formation  of  about 
the  same  amount  of  /(-xylohydroquinone  monoethyl  ether,  but  no 
m-xylorcinol  diethyl  ether  is  obtained ;  the  amount  of  as-m-xylenol 
and  of  /(-xylohydrochinone  formed  increases,  however,  and  other 
substances  are  obtained,  namely,  /(-xylohydroquinone  diethyl  ether, 
an  amorphous  acid,  probably  CnH1202,  and  dixylenol  (I). 

That  the  two  benzene  nuclei  are  in  the  ortho-positions  to  the  hydroxy- 
groups  is  shown  by  the  behaviour  of  dixylenol  when  heated,  when  a 
substance,  CJf)H1(iO,  probably  a  tetramethylated  dibenzofuran  (II),  is 


obtained,  p -Xylo- 


Me  O  Me 


(II.) 


hydr  oq uino ne 
monoethyl  ether  has 
m.  p.  80-5— 81-5°. 

Dixylenol  separ¬ 
ates  from  light 
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petroleum  in  rhombic  plates  or  glistening  needles,  m.  p.  137*5 — 138°. 
It  gives  an  olive-green  coloration  with  ferric  chloride. 

Tetrmmthyldibenzofuran  separates  from  90%  alcohol  in  nacreous 
leaflets,  m.  p.  90 — 90*5°,  and  is  insoluble  in  alkali. 

js-Xylohydroquinone  diethyl  ether  was  identified  by  its  odour  of 
peppermint,  its  m.  p.  106 — 107°,  and  by  its  conversion  by  hydriodic 
acid  into  p-xylohydroquinone. 

A  compound,  C16H1604,  of  a  quinone  nature  was  also  obtained, 
m.  p.  297 — 298°,  A.  McK. 


Transformations  of  2  :  4-Dimethylquinol  Ethyl  Ether.  Eugen 
Bamberger  (. Ber .,  1907,  40,  1956 — 1958.  Compare  preceding 
abstracts). — 2  : 4-Dimethylquinol  ethyl  ether,  when  left  in  contact 
with  alcoholic  sulphuric  acid,  is  transformed  into  a  mixture  of 
ra-xylorcinol  diethyl  ether,  ra-xylorcinol  monoethyl  ether,  and  j9-xylo- 
hydroquinone  diethyl  ether,  thus, 


Me  OEt 

v 

Me 

Me 

OEt 

A 

l^Jke 

Eto/N 

EtOfA 

MerA 

l^Me  + 

1  ke  + 

llMe 

O 

OEt 

OH 

OEt 

In  this  mixture,  m-xylorcinol  diethyl  ether  predominates. 

A.  McK. 


Unsaponiflable  Matter  in  Chrysalidene  Oil.  Julius  Lewko- 
witsch  ( Zeitsch .  Nahr.  Genussm.,  1907,  13,  552). — Chrysalidene  oil,  the 
first  fatty  oil  derived  from  insects  {ibid.,  1906,  12,  659),  was  examined 
to  see  if,  like  all  other  fats  and  oils  of  animal  origin,  it  contained 
cholesterol.  The  unsaponiflable  matter  from  the  oil,  when  heated  with 
acetic  anhydride,  is  separated  into  two  constituents,  cholesterol  and  a 
hydrocarbon,  m.  p.  54 — 62°  T.  A.  H. 


Phytosterol  of  the  Soy  Bean.  Timoth^e  Klobb  and  Armand 
Bloch  {Bull.  Soc.  chim.,  1907,  [iv],  1,  422 — 428). — The  phytosterol 
obtained  by  Meissl  and  Bocker  (Abstr.,  1883, 1024)  has  been  prepared 
from  yellow, black,  and  pale  green  varieties  of  Soy  beans,  Glycine  hispida. 
It  has  the  composition  C2GH440,H20,  m.  p.  136°,  [ajr,  -  32*03°  in 
chloroform,  or  -  28*69°  in  ether,  and  crystallises  in  warm  alcohol  in 
lamelke.  It  gives  the  usual  colour  reactions  of  the  phytosterols. 
The  benzoyl  derivative,  m.  p.  141 — 142°,  [a]D  -  13*77°  in  chloroform, 
crystallises  from  boiling  alcohol  in  rectangular  lamellae.  The  uettate, 
m.  p.  130 — 131°  when  freshly  prepared,  or  125 — 126°  on  keeping, 
forms  silky,  hexagonal  lamellae  from  alcohol.  Comparison  of  this 
phytosterol  with  the  similar  substances  already  known  indicates 
that  it  is  probably  new,  and  the  author  proposes  for  it  the  name 
sojasterol.  T.  A.  H. 
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Stereoisomeric  y-p-  Methoxyphenyl  - /3y - propyleneglycols 
[y-p-Methoxyphenylpropane-/3y-diols].  Luigi  Balbiano  ( Atti  R. 
Accad.  Lincei,  1907,  [v],  10,  i,  477 — 484). — The  author  has  repeated  the 
work  of  Varenne  and  Godefroy  (Abstr.,  1905,  i,  282)  on  the  action  of 
alcoholic  potassium  hydroxide  on  dibromoanethole,  his  results  being 
quite  different  from  those  obtained  by  these  authors.  He  has  also 
succeeded  in  separating  the  two  stereoisomeric  glycols  formed  in  the 
oxidation  of  anethole  by  mercuric  acetate  (Abstr.,  1902,  i,  808), 
neither  of  these  glycols  being  identical  with  the  glycol  described  by 
Varenne  and  Godefroy  ( loc .  cit.). 

[With  Vincenzo  Paolini  and  G.  deConno.] — The  action  of  alcoholic 
potassium  hydroxide  solutions  of  various  concentrations  on  dibromo¬ 
anethole,  prepared  according  to  Hell  and  Giinthert’s  directions  (Abstr., 
1896,  i,  20),  does  not  yield  y-j9-methoxyphenylpropane-/?y-diol  (Varenne 
and  Godefroy,  loc.  cit.),  but  always  gives  anisyl  ethyl  ketone  (Wallach 
and  Pond,  Abstr.,  1896,  i,  94). 

The  y-£>-methoxyphenylpropane-/3y-diol,  m.  p.  98°,  obtained  by  the 
action  of  mercuric  acetate  on  anethole  (Balbiani,  Paolini,  and  Nar- 
dacci,  Abstr.,  1902  i,  808),  consists  of  a  mixture  of  two  stereoisomerides  : 
(1)  the  /3-modification,  C10HuO3,  which  crystallises  from  95%  alcohol  in 
aggregates  of  microscopic  needles  or  from  water  in  shining,  superposed 
laminse,  m.  p.  114 — 115°,  and  (2)  the  a-form,  which  crystallises  from 
water  with  3H20  in  aggregates  of  shining  laminse,  m.  p.  30 — 31°  or, 
for  the  anhydrous  compound,  62 — 63°  ;  when  heated,  the  a-modification 
is  partially  transformed  into  the  /8-form.  The  a-compound  yields  a 
diacetyl  derivative,  OMe*C6H4'C3H5(OAc)2,  which  is  a  viscous  liquid, 
b.  p.  203°/20  mm.,  dissolving  in  alcohol,  and  undergoing  transformation 
into  a  mixture  of  the  a-  and  /3-glycols  on  hydrolysis  with  sodium 
ethoxide.  T.  H.  P. 

aa-Diphenylglycerol.  Carl  Paal  and  Kurt  Zahn  ( Ber .,  1 907, 40, 
1819 — 1821.  Compare  Abstr.,  1906,  i,  400,  802). — The  preparation 
of  tri-,  tetra-,  and  penta-hydric  alcohols  has  been  undertaken  in  exten¬ 
sion  of  an  investigation  of  diaryl  substituted  hexoses  {loc.  cit.),  and 
that  of  r-aa-diphenylglycerol  is  described  now. 

r-aa-Diphenyglycerol  {aa-diphenylpropan-afty-triol), 
OH-CPh2-CH(OH)-CH2-OH, 

formed  by  the  action  of  magnesium  phenyl  bromide  on  methyl 
r-glycerate,  in  a  42%  yield,  crystallises  in  colourless  plates,  m.  p. 
157 — 158°,  and  distils  in  small  amounts  almost  unchanged.  G.  Y. 

Myristicin.  Enrico  Bimini  and  F.  Olivari  {Atti  R.  Accad. 
Lincei,  1907,  [v],  10,  i,  663 — 665). — When  myristicin  and  isomyristicin 
are  treated  in  alcoholic  solution  with  iodine  and  yellow  mercuric  oxide 
they  yield  the  corresponding  iodohydroxy-compounds.  In  the  case  of 
fsomyristicin,  however,  the  use  of  an  excess  of  mercuric  oxide  deter¬ 
mines  the  formation  of  a  considerable  quantity  of  an  acetal,  just  as 
was  found  by  Bougault  with  isosafrole  (Abstr.,  1902,  i,  452).  These 
results  confirm  the  conclusion  previously  arrived  at  (compare  Bimini, 
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Abstr.,  1905,  i,  198)  that  myristicin  contains  an  allyl  and  isomyristicin 
a  propenyl  side-chain. 

The  iodohydroxy-derivative  of  myristicin, 
CH2:09:C6Ho(0Me)-CH,7-CHI-CH2*0H  or 

CH2:02:C6H2(0Me)-CH2-CH(0H)*CH2I, 
prepared  by  the  action  of  iodine  and  yellow  mercuric  oxide  on  an 
alcoholic  solution  of  myristicin,  is  a  dense,  colourless,  highly  refractive 
oil  which  decomposes  on  heating. 

The  corresponding  derivative  of  iso  myristicin, 
CH2:02:C6H2(0Me)-CHI-CHMe-0H  or 

CH2:02:C6H2(0Me)-CH(0H)-CHMeI, 
prepared  by  the  action  of  iodine  (4  mols.)  and  yellow  mercuric  oxide 
(1  mol.)  on  zsomyristicin  (2  mols.),  is  obtained  as  an  oily  liquid.  If 
the  proportion  of  mercuric  oxide  used  is  doubled,  this  reaction  yields 
dioxymethylenemethoxyhydratropaldehyde, 

CH2:02:06H2(0Me)*CHMe‘CH0, 

which  is  an  oily  liquid,  b.  p.  288 — 290° ;  its  semicarbazone, 
Ci2Hi504N3,  crystallises  from  alcohol  in  white,  mamillary  masses, 
m.  p.  140°;  treatment  of  the  aldehyde  with  benzenesulphydroxyl- 
aminic  acid  gives  a  hydroxamic  acid,  which  yields  an  intense  reddish- 
violet  coloration  with  ferric  chloride  and  forms  an  insoluble  bottle-green 

copper  compound,  CH2:02:C6H2(0Me)-CHMe-C<^>Cu’ 

T.  H.  P. 

Constitution  of  Myristicin  and  its  Derivatives.  Oscar 
Richter  (Ber.  Deut.  pharm.  Ges.,  1907,  17,  152 — 161). — An  account 
is  given  of  the  views  of  Semmler  (Abstr.,  1890,  1150;  1892,  311)  and 
of  Thoms  (Abstr.,  1904,  i,  47)  as  to  the  constitution  of  myristicin  and 
its  derivatives.  The  product  obtained  on  reduction  of  zsomyristicin 
by  means  of  sodium  and  alcohol  was  considered  by  Thoms  (loc.  cit.)  to 
be  5-methoxy-3-propylphenol,  as  the  corresponding  dimethoxypropyl- 
benzene  was  found  to  be  isomeric  with  dihydromethyleugenol.  This 
is  confirmed  now  by  oxidation  of  the  dimethoxypropylbenzene  with 
potassium  permanganate  in  alkaline  solution,  the  product  being  iden¬ 
tical  with  dimethyl-a-resorcylic  acid  (3  :  5-dimethoxybenzoic  acid), 
m.  p.  182°  (175 — 176°:  Tiemann  and  Streng,  Abstr.,  1882,  51),  ob-  * 
tained  by  oxidation  of  orcinol  dimethyl  ether.  A  mixture  of  the 
oxidation  product  of  the  dimethoxypropylbenzene  from  zsomyristicin 
with  veratric  acid,  m.  p.  181°,  melted  at  36°. 

The  action  of  bromine  on  3  :  5-dimethoxypropylbenzene  in  glacial 
acetic  acid  at  0°  leads  to  the  formation  of  a  cfriromo- derivative, 
which  on  nitration  yields  a  mixture  of  bromonitro-  and  dinitro- 
3-7nethoxy-5-propylbenzenes. 

Dihydromyristicin  forms  a  dibromo-deriv&tive,  from  which  the 
bromine  can  be  removed  by  reduction  with  sodium  and  alcohol. 
Attempts  to  remove  the  bromine  from  the  side-chain  of  dibromo- 
myristicin  dibromide  led  to  results  similar  to  those  obtained  by 
Horing  with  tribromozsosafrole  dibromide  (this  vol.,  i,  411). 

Gr.  Y. 
oo  2 
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Synthesis  of  Amino- Acids  from  Cyclic  Imines.  Julius  von 
Braun  ( Ber .,  1907,  40,  1834 — 1846.  Compare  Abstr.,  1906,  i,  576  ; 
this  vol.,  i,  151). — Cyclic  incline  bases  are  converted  by  Schotten’s 
method  (Abstr..,  1883,  813;  1885,  176  ;  1886,  1104;  Bunzel,  Abstr., 
1889,  904 ;  Bamberger  and  Dieckmann,  Abstr.,  1893,  i,  528)  into 
amino-acids  containing  the  same  or  a  smaller  number  of  carbon  atoms 
in  the  nucleus.  In  this  paper  a  method  is  described  which  leads  to  the 
formation  of  amino-acids  having  a  number  of  carbon  atoms  in  their 
molecules  greater  than  is  contained  in  the  nuclei  of  the  cyclic  imine 
bases  from  which  they  are  obtained.  The  new  method  consists  in  the 
conversion  of  the  acylimines,  RIN’COB/,  by  the  action  of  phosphorus 
pentachloride  into  the  chloro-amides,  COR'-NIPR'Cl,  which  are  con¬ 
densed  with  potassium  cyanide  or  ethyl  malonate,  forming  the  nitriles, 
COR'*NH*R*CN,  or  substituted  malonic  esters, 
C0R'-NH-R-CH(C02Et)2 ; 

these  on  hydrolysis  yield  the  amino-acids,  NH2*R‘C02H  and 

nh£-r-ch2*co2h. 

The  series  of  reactions,  which  take  place  readily,  leads  to  the  formation 
of  e-  and  ^-amino-acids  from  hexa-atomic,  or  of  8-  and  e-amino-acids 
from  penta-atomic,  cyclic  imines.  The  formation  of  £-leucine  and 
£-amino-n-heptoic  acid  from  piperidine  and  of  o-aminophenylbutyric 
and  o-aminophenylvaleric  acids  from  tetrahydroquinoline  is  described. 

Whilst  on  loss  of  water,  e-leucine  forms  a  small  amount  of  the 

anhydride,  CH2<\[.^|]£>CO,  together  with  much  of  the  polymeria 

anhydride,  (•CO*[OH2]5'NH')a;,  £-amino-«.-heptoic  acid  forms  only  the 
polymeric  lactam,  (•NH*[CH2]6,CO,)a:  (compare  Gabriel  and  Maass, 
Abstr.,  1889,  i,  595  ;  Manasse,  Abstr.,  1902,  i,  351). 

o -Aminophenylbutyric  acid  can  be  isolated  only  in  the  form  of  its 
salts  with  acids  or  bases,  since  on  liberation  it  immediately  loses 

water,  yielding  the  lactam,  C5H4<Cl^r^— ^^0,  termed  homohydro - 

carbostyril,  which  is  hydrolysed  by  concentrated  acids  or  alkalis 
(compare  Fischer  and  Kuzel,  Abstr.,  1883,  1132).  The  conclusion  is 
drawn  that  hepta-atomic  rings  are  more  capable  of  existence  in  the 
aromatic  than  in  the  aliphatic  series. 

Benzoyl- z-amino-n-hexonitrile,  NHBz*[OH2]5,GN,  m.  p.  95°,  is 
hydrolysed  by  concentrated  hydrochloric  acid  under  pressure  at 
160 — 170°.  Benzenesulphonyl-t-leucine,  S02Ph*NH*[CH2]5*C02H, 
crystallises  in  long  needles,  sinters  at  120°,  m.  p.  122°. 

Benzenesulphonyl-^-amino-n-heptoic  acid ,  S02Ph*NH,[CH2](3,C02H, 
m.  p.  80°,  crystallises  from  hot  water. 

Benzoyl-o-y-iodo-n-propylanilide ,  N HBz •  C6H4* C3H6I ,  formed  by  the 
action  of  sodium  iodide  on  the  chloro-compound  in  alcoholic  solution, 
is  obtained  in  white  crystals,  m.  p.  112 — 113°.  Benzoyl-o-amino- 
phenylvaleric  acid,  NHBz*C6H4*[CH2]4*C02H,  forms  white  crystals, 
m.  p.  127°. 

Benzoyl-o-aminophenylbutyronitrile,  NHBz,C6H4,[CH2]3,CN,  crystal¬ 
lises  in  white  needles,  m.  p.  128°,  and  is  hydrolysed  by  fuming 
hydrochloric  acid  under  pressure  at  125°.  Homohydrocarbostyril, 
formed  by  heating  the  hydrochloride  of  y-o-aininophenylbutyric  acid 
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or  on  liberation  of  the  butyric  acid,  crystallises  in  yellow  needles, 
m.  p.  139 — 140°.  The  hydrochloride ,  white  needles,  m.  p.  201°,  and 
platinichloride ,  m.  p.  208°,  of  y-o-aminophenyl butyric  acid  are 
described,  y-o -Benzoylaminophenylbutyric  acid , 
NHBz-Cf)H4-[CH2]3-C02H, 

forms  white  crystals,  m.  p.  156°.  Ethyl  y-o-aminophenylbutyric  acid, 
NH^CgHj’CgHg'CC^Et,  is  obtained  as  a  colourless,  viscid  oil,  b.  p. 
191°/10  mm.,  and  forms  a  syrupy  hydrochloride ,  a  readily  soluble 
platinichloride ,  and  a  benzoyl  derivative,  NHBz*C6H4  •C3H6-C02Et, 
crystallising  in  white  leaflets,  m.  p.  97°.  G.  Y. 

Arylthioglycollic  [Arylthiolacetic]  Acids.  Paul  Friedlander 
and  A.  Chwala  [and,  in  part,  Z.  Slubek]  ( Monatsh ,  1907,  28,  247 — 280. 
Compare  Friedlander  and  Mauthner,  Abstr.,  1905,  i,  102  ;  Friedlander, 
Abstr.,  1906,  i,  378  ;  this  vol.,  i,  334). — Thiolacetic  acid  (Holmberg, 
Abstr.,  1905,  i,  323 ;  Klason  and  Carlson,  Abstr.,  1906,  i,  232)  is  obtained 
in  almost  quantitative  yields  by  adding  a  concentrated  solution  of  sodium 
chloroacetate  to  a  hot  concentrated  solution  of  sodium  disulphide  pre¬ 
pared  by  addition  of  flowers  of  sulphur  to  fused  commercial  sodium 
sulphide,  and  reduction  of  the  resulting  dithiogly collie  acid  with  zinc 
dust  and  dilute  sulphuric  acid.  In  aqueous  solution,  thiolacetic  acid 
reacts  quantitatively  with  diazo-salts,  forming  stable  arylazothiolacetic 
acids,  br2B,*S*CEI2*C02H,  which  detonate  feebly  when  heated  in  the  dry 
state,  and  when  heated  with  water  or  indifferent  solvents  lose  nitrogen 
and  form  arylthiolacetic  acids,  SR’CHg-COgH,  the  yields  being  almost 
quantitative,  especially  if  the  aryl  nucleus  contains  negative  groups 
such  as  hydroxyl  or  carboxyl.  Nitro-  and  dinitro-phenylthiolacetic 
acids  are  formed  by  the  action  of  o-  and  ;>chloronitrobenzene  and 
Z-chloro-2  :  4-dinitrobenzene  on  thiolacetic  acid  in  presence  of  potassium 
hydroxide ;  on  reduction  with  tin  and  hydrochloric  acid  the  o-nitro- 
phenylthiolacetic  acids  yield  3-keto-3  :  4-dihydro- 1  :  4-benzothiazines, 
vNH'CO 

C6H3R<  _ I  (compare  Hofmann,  Abstr.,  1880,  389). 

Diazobenzene  chloride  reacts  with  thioacetic  acid  in  aqueous  solu¬ 
tion  forming  diazobenzene  thioacetate,  which  is  obtained  as  an  unstable, 
colourless  oil.  Thioacetates  of  substituted  diazobenzenes  are  mostly 
crystalline ;  the  diazo-thioacetates  derived  from  p-nitro-  and  p-bromo- 
aniline,  which  are  slightly  more  stable,  are  described. 

p -Nitrodiazobenzene  thioacetate,  N02,C6H4*N2*S*C0Me,  crystallises 
from  a  mixture  of  chloroform  and  light  petroleum  in  yellow  needles, 
detonates  when  heated,  decomposes  slowly  at  the  ordinary  temperature, 
more  quickly  in  solution,  and  does  not  couple  with  /3-naphthol  in 
alkaline  solution.  When  heated  in  alcoholic  solution,  it  yields  nitro¬ 
benzene,  sulphur,  and  gives  an  odour  of  aldehyde  ;  the  action  of  iodine  in 
alcoholic  solution  leads  to  the  formation  of  nitro-  and  jo-iodonitro- 
benzene.  When  heated  with  anhydrous  thioacetic  acid,  the  nitrodiazo- 
thioacetate  yields  as-diacetyl-p-nitrophenylhydrazide  and  small  amounts 
of  /unitroacetanilide  ;  if  the  thioacetic  acid  is  evaporated,  triaeetyl- 
/>-nitrophenylhydrazide,  or  if  moisture  is  present,  s-acetybp-nitrophenyl- 
hydrazide,  is  formed. 

&s-Diacetyl-p-nitrophe?iylhydrazide ,  N02'C6H4*NH*NAc2,  crystallises 
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in  yellow  needles,  m.  p.  181 '5°,  is  soluble  in  aqueous  sodium  hydroxide 
or  carbonate,  less  so  in  ammonia,  is  reprecipitated  unchanged  by  acids, 
yields  jo-phenylenediamine  on  reduction  with  tin  and  hydrochloric  ac'  ’ 
and  when  boiled  with  concentrated  hydrochloric  acid  forms  ^?-niti 
phenyl  hydrazine  hydrochloride. 

p -Bromodiazobenzene  thioacetate,  CgH^BmN^S'COMe,  crystallises  in 
yellow  needles,  closely  resembles  the  jo-nitro-compound,  and  yields 
^-bromoiodobenzene  when  treated  with  alcoholic  iodine  or  s-acetyl- 
p-bromophenyl  hydrazine  with  thioacetic  acid. 

p -Tolylazothiolacetic  acid ,  C6H4Me,N2'S*CH2,C02H,  crystallises  in 
long,  yellow  needles,  is  decomposed  by  acids,  and  forms  a  stable 
sodium  salt. 

p -Nitrophenylazothiolacetic  acid,  CRH704NS,  crystallises  in  small, 
yellow  needles  ;  the  sodium  salt  forms  brownish-yellow  leaflets. 

p -Carboxybenzeneazothiolacetic  acid,  from  jo-aminobenzoic  acid,  crystal¬ 
lises  in  yellow  needles,  m.  p.  153°  (decomp.). 

The  azothiolacetic  acid  derived  from  /3-naphthylamine  forms  a 
sparingly  soluble  sodium  salt ;  the  acid  derived  from  a-aminoanthra- 
quinone  crystallises  in  colourless  needles. 

The  following  arylthiolacetic  acids,  SR*CH2*C02H,  are  described ; 
the  temperatures  are  melting  points. 

R  =  C6H4Me(o) :  flat  needles,  108 — 109°,  on  oxidation  with  potassium 
permanganate  in  neutral  solution  yields  o-toluenesulphoneacetic  acid, 
C7H7*S02‘CH2*C02H,  colourless  crystals,  107°  ;  silver  salt,  C^HgC^SAg, 
stable,  colourless  needles.  R  =  C6H4Me(p) :  colourless  leaflets,  95°,  when 
fused  with  sodium  hydroxide  yields  jo-thiocresol.  R  =  C6H4*N02(o)  : 
light  yellow  needles,  162 — 164°,  yields  benzothiazole  when  heated  with 
aqueous  sodium  hydroxide.  R  =  C6H4’OH(o)  :  brown  oil,  soluble  in 
water,  forms  crystalline  salts  ;  the  barium  salt  was  analysed.  R  = 
C6H4C1(o)  :  formed  from  o-aminophenyltbiolacetic  acid  by  Sandmeyer’s 
reaction,  colourless  needles,  112°.  R  =  C6H4Cl(m) :  colourless  needles, 
81 — 82°.  R  =  C6H4C1(£>)  :  colourless  needles,  105°.  R  =  C6H4Br(p) : 
yellow  leaflets,  107°.  R  =  CriH4*N02(p)  :  from  the  corresponding  azo¬ 
thiolacetic  acid,  or  together  with^'-dichloroazoxybenzene  from^-chloro- 
nitrobenzene,  yellow  needles,  156 — 158°;  the  methyl  ester  crystallises 
in  stout  yellow  plates,  50 — 51° ;  the  ethyl  ester,  yellow  needles,  46 — 47°. 
R  =  C6H4’NH2(/>) :  by  reduction  of  the  jo-nitro-acid,  colourless  needles, 
196 — 197°  (decomp.).  R  =  C6H3(N02)2(op) :  yellow  needles,  167 — 168°; 
the  methyl  ester,  compact  needles,  93 — 94°.  R  =  C6H4*002H(^) : 
267 — 269°  (decomp.),  forms  soluble  alkali  salts ;  the  dimethyl  ester, 
CuH1204S,  colourless  needles,  63 — 64° ;  the  diethyl  ester,  white 
needles,  98°. 

The  following  3-keto-3  :4-dihydro-l  :  4-benzothiazines  are  described. 

B/  =  6 -amino- :  formed  by  reduction  of  2  :  4-dinitrophenylthiolacetic 
acid,  colourless  needles,  m.  p.  222 — 224°,  becomes  brown  when  moist, 
forms  soluble  salts,  and  reduces  platinum  chloride  in  hydrochloric  acid 
solution  ;  the  acetyl  derivative,  long  needles,  m.  p.  257°.  R'  =  §-chloro -  : 
formed  from  the  6-amino-compound  by  Sandmeyer’s  reaction,  colourless 
needles,  m.  p.  205°,  is  converted  by  concentrated  aqueous  sodium 
hydroxide  into  4-chloro-2-aminophenylthiolacetie  acid.  G.  Y. 
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Nitrile  Oxides.  Heinrich  Wieland  ( Ber .,  1907,  40, 1667 — 1676). 
— Benzonitrile  oxide,  prepared  according  to  Werner’s  method  from 
benzhydroxamic  chloride  and  sodium  hydroxide  (Abstr.,  1894,  i,  585), 
is  a  solid,  m.  p.  15°.  Its  polymerisation  into  glyoxime  peroxide  takes 
place  in  one  hour  at  the  ordinary  temperature  ;  the  change  is  hastened 
by  alkali.  This  change  has  also  been  traced  in  an  aqueous  solution 
by  determining  the  molecular  weight  at  intervals  by  the  freezing 
point  method.  The  velocity  of  the  reaction  is  dependent  on  the  con¬ 
centration  and  also  On  the  nature  of  the  solvent  employed. 

Of  the  two  possible  formulae  for  this  compound,  Ph*  C :  N  t  O  and  Ph* 

the  second  is  considered  to  be  the  more  probable,  for  the  following 
reasons.  No  additive  compounds  of  the  nature  of  amidoximes, 

•C:(NOH)*NHR, 

could  be  obtained,  as  ammonia,  aniline,  or  phenylhydrazine  are  without 
action ;  the  system  C:NIO  would  be  expected  to  be  unsaturated. 
Bromine,  iodine,  hydrogen  chloride,  or  phosphorus  pentachloride  do 
not  react  with  the  compound  in  the  cold.  It  is  quantitatively  reduced 
by  zinc  dust  to  benzonitrile,  and  magnesium  alkyl  compounds  give  rise 
to  ketoximes  and  ketones  which  can  be  most  readily  explained  thus : 
CPh 

^ _ >N  +  MgRI  — Ph-CR:N-OMgI  — >-  Ph-CRIN-OH  ; 


c4 


magnesium  methyl  iodide  gave  acetophenone  and  acetophenoneoxime, 
magnesium  ethyl  iodide  gave  propiophenone  and  propiophenoneoxime 
and  magnesium  phenyl  bromide,  benzopbenoneoximo,  and  an  alkali 
soluble  substance. 

[With  Hugo  Bauer.] — Benzhydroxamic  chloride  decomposes  spon¬ 
taneously  in  a  closed  tube  at  25 — 30°  in  the  course  of  fourteen  days 
into  hydrogen  chloride  and  dibenzenyloxoazoxime  (Wieland  and  Bauer, 
Abstr.,  1906,  i,  412);  no  trace  of  glyoxime  peroxide  could  be  detected. 
This  forms  a  good  method  for  the  preparation  of  the  oxoazoxime.  In  con¬ 
tradistinction  to  the  peroxide,  it  is  basic,  uniting  with  hydrogen  chloride 
in  the  absence  of  water  to  form  a  dihydrochloride,  CuH10O2N2,2HC1, 
m.  p.  161°  (decomp.);  the  hydrogen  chloride  is  not  lost  in  a  vacuum. 
An  oxonium  salt  is  also  obtained  from  hydroferricyanic  acid.  The  inter¬ 
action  of  phosphorus  pentachloride  and  dibenzenyloxoazoxime,  forming 
dibenzenyl-azoxime  ( loc .  cit.),  serves  to  show  that  the  compound  does 

not  contain  the  six-membered  ring,  but  possesses  the 


N— C 

complex  0<C  •  ^>N. 


Fission  of  the  ring  readily  occurs  with  alkali 


in  the  cold,  the  products  are  benzoic  acid  and  benzonitrile,  the  latter 
probably  from  benzhydroxyamidoxime. 

The  author  has  not  been  successful  in  isolating  other  nitrile  oxides. 
Ethyl  chloro-oximino-acetate  gave  a  quantitative  yield  of  ethyl 
glyoxime  peroxide  dicarboxylate  ;  an  odour  of  nitrile  oxide  was,  how¬ 
ever,  observed.  Acethydroxamic  chloride  (this  vol.,  i,  492)  yielded  a 
closely  related  acid,  probably  the  compound,  OH’CMeiNOCMeiNOH. 

W.  R. 
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Termolecular  Benzoyl  Cyanide.  Otto  Diels  and  Hugo  Stein 
(. Ber .,  1907,  40,  1655—1667.  Compare  Nef,  Abstr.,  1896,  i,  71).— 
Termolecular  benzoyl  cyanide,  (BzCN)3,  cannot  be  regarded  as  a 
cyanuric  acid  derivative  (compare  Nef,  loc.  cit.)  for  the  following 
reasons.  Only  one  carboxyl  group  has  a  ketonic  function,  since  only 
a  monophenylhydrazone,  m.  p.  226°,  crystallising  in  colourless  needles, 
can  be  obtained.  Sodium  methoxide  eliminates  one  benzoyl 
group,  giving  a  substance  having  the  composition  (COPh*CN)2,HClSi 
(1),  which  sinters  at  350°,  has  m.  p.  365°  (decomp.),  cannot  be 
■acylated  or  etherified,  is  not  attacked  by  nitrous  acid,  and  forms  a  colour¬ 
less  sodium  salt,  Cl7H1203X3Na.  Phosphoric  acid  at  180°  converts  (I) 
into  a  substance,  COPh’CN^HCNjHgO,  (II),  which  crystallises  in 
colourless  leaflets,  darkens  at  220°,  decomposes  at  265°,  and  possesses 
both  acid  and  basic  properties,  the  latter  being  the  more  pronounced. 

The  yellow  termolecular  benzoyl  cyanide,  by  solution  in  boiling 
glacial  acetic  acid  or  by  the  addition  of  concentrated  hydrochloric  acid 
to  its  solution  in  methyl  ethyl  ketone,  is  converted  into  a  colourless 
hydrate ,  3BzCN,H20,  (III),  m.  p.  185 — 186°,  which  does  not  react 
with  phenylhydrazine,  phenylcarbimide,  or  acetic  anhydride,  and 
which  forms  a  yellow  ammonium  salt,  C24H20O4N4.  By  heating 
termolecular  benzoyl  cyanide  with  acetic  anhydride  and  zinc 
chloride  for  thirty  minutes,  the  compound,  BzCN,2HClS,MeC02H,  (IV), 
is  obtained  in  colourless  needles,  m.  p.  226°  (decomp.),  sintering  at 
215°.  By  shorter  heating  with  the  same  reagents,  termolecular 
benzoyl  cyanide  yields  the  substance,  BzCN,2AcCN,MeC02H,  (V),  m.  p. 
153°,  sintering  at  148°. 

When  (HI)  is  treated  with  sodium  methoxide,  the  compound , 
2BzCN,HCN,H20, 

(VI) ,  m.  p.  208 — 210°,  is  obtained,  which  forms  a  sodium  salt, 

2BzCN,HCN,NaOH, 

(VII) ,  and  is  converted  by  boiling  dilute  sodium  hydroxide 
into  (I).  Acetic  anhydride  and  zinc  chloride  change  (VI)  into  (IV)  ; 
hence  the  two  benzoyl  groups  in  (III),  which  are  eliminated  by 
acetylation,  are  not  similarly  situated,  since  only  one  is  displaced  by 
the  action  of  sodium  methoxide. 

When  (VI)  is  treated  in  glacial  acetic  acid  with  nitrous  fumes,  or  is 
oxidised  by  boiling  acetic  and  chromic  acids,  dibenzoyloxamide, 
NHBz-COCONHBz, 


m.  p.  214 — 215°,  is  obtained,  identical  with  the  substance  prepared 
from  ethyl  oxalate  and  sodium  benzamide.  This  reaction  shows  that 
in  termolecular  benzoyl  cyanide  two  beDzoyl  groups  attached  to 
nitrogen  are  separated  by  the  group  OC.  The  third  carboxyl  group 
of  ketonic  character  is  attached  to  carbon.  The  authors  propose  the 


formula(  VIII) 


coPh-N:c-c:N-coph 

NlC-COPh 


for  termolecular  benzoyl  cyanide. 


The  absence  of  colour  in  the  hydrate  (III)  is  due  to  the  saturation  of 

coPh -n  :  c— c :  n  •  c  oph 


the  double  linking  in  the  ring,  formula  (IX), 


1  I  OTT 
KH-°<COPh 


c.  s. 
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Bimolecular  Anhydrides  of  Anthranilic  Acid.  Georg 
Schroeter  { Ber 1907,  40,  1610 — 1621). — The  author  has  already 
shown  (Abstr.,  1906,  i,  415)  that  benzenesulphonylsulphanilic  acid 
and  benzenesulphonylnaphthionic  acid  respectively  couple  with 
diazotised  p-nitroaniline  to  form  azo-dyes,  whilst  diazo-salts  are 
formed  from  other  aromatic  amines.  This  result  led  the  author  to 
test  the  behaviour  of  benzenesulphonylaminobenzoic  acids  in  the 
same  direction.  Benzenesulphonylanthranilie  acid  was  accordingly 
prepared  by  the  action  of  benzenesulphonyl  chloride  on  an  alkaline 
solution  of  anthranilic  acid  ;  as  a  by-product,  a  substance  was 
obtained  which  was  insoluble  in  alkali  and  which  investigation 
showed  to  be  a  bimolecular  anhydride  of  benzenesulphonylanthranilie 

acid  with  the  formula  C6H4<^^^|gQ^-^^>C6H4. 

The  compound  is  analogous  to  Anschutz’s  tetrasalicylide.  The  funda¬ 
mental  type  of  the  bimolecular  anhydride  described  is  the  hitherto 

unknown  bimolecular  anhydride,  C6H4<^^^j^^>C6H4,  which  the 

author  designates  as  dianthranilide.  Attempts  to  prepare  this  are  de¬ 
scribed.  Water  was  eliminated  from  anthranoylanthranilic  acid, 

co2h-c6h4-nh-co*c6h4-nh2, 

when  a  yellow  anhydride  was  obtained,  which  is  either  the  desired 

C*  H 

anhydride  or  anthranoylanthranil,  NH2*C6H4'CON<^  •  ®  4  or 

nh2-c8h1-o^;9j)h‘ 

Benzenesulphonylanthranilie  acid  separates  from  70%  alcohol  in 
needles,  m.  p.  223°. 

p- Benzenesulphonylaminobenzoic  acid ,  obtained  by  the  action  of 
benzenesulphonyl  chloride  on  p  aminobenzoic  acid,  separates  from  60% 
alcohol  in  silvery  leaflets,  m.  p.  212°. 

Dibenzenesulphonyldianthranilide  separates  from  glacial  acetic  acid  in 
needles,  m.  p.  261°.  Determinations  of  its  molecular  weight  by  the 
cryoscopic  method  in  phenol  solution  gave  values  agreeing  with  the 
formula  G26H180gN2S2.  When  boiled  with  strong  aqueous  sodium 
hydroxide,  it  dissolves,  and  on  acidification,  benzenesul  phony  1- 
anthranilic  acid  is  precipitated.  Derivatives  of  this  acid  are  already 
described  by  Ullmann,  Franke,  and  others. 

Benzenesulphonylanthranilie  chloride ,  CgH^SO^NH*  C6H4,C0C1, 
obtained  by  the  action  of  phosphorus  pentachloride  on  the  acid, 
separates  from  benzene  in  crystals,  which  seem  to  be  stable  on 
exposure  to  air  and  which  have  m.  p.  155°.  The  corresponding  amide 
has  m.  p.  166 — 167°,  and  the  ethyl  ester  has  m.  p.  92 — 93°.  When 
the  chloride  is  dissolved  in  pyridine,  dibenzenesulphonyldianthranilide 
separates. 

Ethyl  o-nitrobenzoylanthranilate,  NO2*O(5H4*CO*NH*O0H4'CO2Et, 
obtained  from  o-nitrobenzoyl  chloride  and  ethyl  anthranilate  in 
benzene  solution,  separates  from  alcohol  in  glistening,  yellow  prisms, 
m.  p.  132°.  When  reduced  by  stannous  chloride,  it  forms  ethyl 
anthranoylanthranilate,  NH2*C6H4,C0,NH,C6H4*C02Et,  which  separ- 
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ates  from  alcohol  in  yellow  prisms,  m.  p.  105 — 106-8°.  The  analogous 
methyl  ester  has  m.  p.  1 15°  (H.  Meyer  gives  118 — 119°),  and  its 
hydrochloride  has  m.  p.  175 — 180°.  When  warmed  with  aqueous 
sodium  hydroxide  it  forms  anthranoylanthranilic  acid,  m.  p.  203°.' 

When  the  latter  acid  is  moistened  with  benzene  and  thionyl  chloride 
added,  anthranoylanthranilic  anhydride  hydrochloride,  C14HU02N2C1, 
is  formed,  which,  by  the  action  of  water  or  sodium  hydroxide,  is 
converted  into  the  compound,  C14H10O2N2 ;  the  latter  forms  canary- 
yellow  needles,  and  has  m.  p.  162°. 

Benzenesulphonylanthranoylanthranilic  anhydride,  obtained  by  the 
action  of  benzenesulphonyl  chloride  on  the  yellow  anhydride,  separ¬ 
ates  from  alcohol  or  benzene  in  white  needles,  m.  p.  214 — 215°. 

Ethyl  benzenesulphonylanthranoylanthranilate, 

S02Ph*NH*C6H4-C0-NH-C6H4*C02Et, 
obtained  from  ethyl  anthranilate  and  benzenesulphonylanthranilic 
chloride,  separates  from  alcohol  in  needles,  m.  p.  132°.  The  corre¬ 
sponding  acid  has  m.  p.  222°,  and  when  acted  on  by  thionyl 
chloride,  forms  benzenesulphonylanthranoylanthranilic  anhydride. 

A.  McK. 

/FAlkylcinnamic  Acids.  II.  Georg  Schroeter  [and,  in  part, 
Hans  Kesseler,  Carl  Otto  Leverkus,  and  Friedrich  Wulfing] 
( Ber .,  1907,  40,  1589- — 1604.  Compare  Abstr.,  1904,  i,  415). — The 
method,  previously  used  by  the  author  for  forming  /Fmethylcinnamic 
acid  from  acetophenone  and  ethyl  iodoacetate,  is  now  found  to  be  a 
general  one  for  the  preparation  of  /?-alkylcinnamic  acids.  ^-Methyl- 
acetophenone,  propiophenone,  butyrophenone,  isovaleropbenone,  and 
phenyl  amyl  ketone  respectively  interact  with  ethyl  iodoacetate  and 
magnesium  in  benzene  solution  according  to  the  equation  :  Ar-CO*R  + 
MgI-CH2-C02Et  — >  Ar-CK-(0MgI)-CH2-C02Et.  The  £-arylalkyl- 
hydracrylic  acids,  Ar*CR(0H),CH2*C02H,  obtained  by  decomposing 
the  magnesium  compound  with  water  and  then  saponifying  the  ester, 
lose  water  with  varying  ease  to  form  /3-alkylcinnamic  acids, 
Ar-CR:CH-C02H. 

It  was  sometimes  found  that  when  the  crude  ester, 
0H-CMePh*CH2-C02Et, 

was  distilled,  the  elimination  of  water  was  not  complete  and  an  acid, 
C20H22O5,  was  obtained,  which  separated  from  light  petroleum  in 
crystals,  m.  p.  62°  ;  since  this  acid  decolorised  bromine  and  perman¬ 
ganate,  it  may  be  a  molecular  compound  of  /3-phenylmethylhydracrylic 
acid  and  /Fmethylcinnamic  acid.  Generally,  however,  the  elimination 
of  water  from  /?-phenylmethylhydracrylic  acid  proceeds  in  the  normal 
manner  with  the  formation  of  /?-methylcinnamic  acid,  whilst  /?- methyl¬ 
styrene  and  acetophenone  are  formed  as  by-products. 

Methyl  (3-methylcmnamate  has  m.  p.  28°  and  b.  p.  152°/26  mm.  ;  the 
ethyl  ester  has  b.  p.  162 — 163°/27  mm. 

fi-Methylcinnamic  acid  dibromide,  CMePhBr,CHBr*C02H,  obtained 
by  the  action  of  bromine  on  /Fmethylcinnamic  acid,  has  m.  p.  128° 
(decomp.).  The  methyl  ester  dibromide,  CMePhBr'CHBr*C02Me, 
separates  from  light  petroleum  in  prisms,  m.  p.  78— -79°. 

p -Nitro-fi-methylcinnamic  acid,  N02’C6H4*CMe'.CH*C02H,  obtained 
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by  nitrating  /3-methylcinnamic  acid;  forms  yellow  needles,  m.  p. 
168 — 169°.  When  heated  with  dilute  nitric  acid  in  a  sealed  tube  at 
160°,  it  forms  £>-nitrobenzoic  acid. 

Ethyl  p  -  nitro  -j3-  methyl  cinnamate,  N02,C6II4‘CMeiCH,C02Et, 
obtained  by  the  nitration  of  ethyl  /3-methylcinnamate,  has  m.  p.  74°. 
Methyl  ip-nitro-fi-methylcinnamate  has  m.  p.  121 — 122°.  When  p-nitro- 
/3-methylcinnamic  acid  is  reduced  by  ammonium  sulphide  it  forms 
■p-amino-(3-methylcinnamic  acid,  C10HnO2N,  m.  p.  124 — 125°  (decomp.). 

/3-Phenyl butyric  acid,  CHMePh’CH^CC^H,  is  obtained  in  a  98% 
yield  by  reducing  /3-methylcinnamic  acid  in  aqueous  alcoholic  solution 
with  3%  sodium  amalgam;  it  has  b.  p.  168— 169°/14  mm.  and 
m.  p.  39 — 40°  (Kohler  gives  47°).  Its  methyl  ester  has  b.  p. 
133— 134°/22  mm. 

p -Nitro-$-'phenylbutyric  acid ,  N02*C6H4,CHMe,CH2-C02H,  obtained 
by  nitrating  the  preceding  acid,  has  m.  p.  164°,  and  forms  jo-nitro- 
benzoic  acid  when  oxidised  by  dilute  nitric  acid.  Its  methyl  ester  has 
m.  p.  63 — 64°.  p -  Amino- (3-phenylbutyric  acid,  obtained  by  reducing 
the  nitro-acid  with  ammonium  sulphide,  has  m.  p.  176°. 

o-p -Dinitro- (3-phenylbutyric  acid ,  C6H3(N02)2‘CHMe‘CH2*C02H, 
obtained  by  nitrating  the  mononitro-acid  with  fuming  nitric  acid, 
forms  glistening,  yellow  crystals,  m.  p.  139 — 140°.  Its  methyl  ester 
has  m.  p.  61°.  When  the  dinitro-acid  is  reduced  by  ammonium 
sulphide,  a  compound ,  C10H12O2N2,  m.  p.  177°,  is  formed. 

p-/3-Dimethyleinnamic  acid,  C6H4Me,CMeICH*C02H,  obtained  from 
jo-tolyl  methyl  ketone,  ethyl  iodoacetate,  magnesium,  and  benzene, 
separates  from  carbon  disulphide  or  light  petroleum  in  rhombic  prisms, 
m.  p.  135°  (Tiffeneau  gives  136°).  Its  methyl  ester  has  m.  p.  46°. 

(3-Phenyl-(3-ethylhydracrylic  acid,  0H*CEtPh*CH2*C02H,  obtained 
from  propiophenone,  separates  from  benzene  in  needles,  m.  p. 
122 — 123°.  When  acted  on  by  concentrated  sulphuric  acid,  it  forms 
(3-ethylcinnamic  acid,  CEtPhiCH*C02H,  which  separates  from  light 
petroleum  in  glistening,  rhombic  plates,  m.  p.  95°  and  b.  p.  1727 
15  mm.  Its  sodium  salt  separates  from  acetone  in  glistening  leaflets. 
Its  methyl  ester  has  b.  p.  148722  mm.  Its  dibromide  has  m.  p. 
124 — 125°  (decomp.).  Its  mononitro- derivative, 
N02-C6H4'CEt:CH-C02H, 
separates  from  benzene  in  leaflets,  m.  p.  155°. 

(3-n-Propylcinnamic  acid,  OH*CPraICH*C02H,  obtained  from  butyro- 
phenone,  has  b.  p.  183 — 184714  mm.  and  separates  from  light 
petroleum  in  transparent  prisms,  m.  p.  94°. 

(3- Phenyl- (3 -is obutylhyd r acrylic  acid, 

CHMe2-CH2*CPh(0H)-CH2-C02H, 

obtained  from  fsovalerophenone,  has  m.  p.  128 — 129°  and  contains 
1H20.  (3-isoButylcinnamic  acid,  CHMeg'CHg'CPhlCH’COgH,  separates 
from  aqueous  alcohol  in  white  crystals,  m.  p.  86°. 

(3-n-J  mylcinnamic  acid,  C5H11,GPhlCH*C02H,H20,  obtained 
from  phenyl  amyl  ketone,  separates  from  light  petroleum,  carbon 
disulphide,  or  dilute  alcohol  in  long  needles,  m.  p,  79— SO’S0. 

Phenyl  amyl  ketone,  C6H5'CO,C5H[11,  obtained  from  hexoyl  chloride, 
benzene,  and  aluminium  chloride,  has  b.  p.  132 — 134714  mm.  and 
m.  p.  27°.  Its  semicarbazone  has  m.  p.  132°,  A.  McK. 
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Abietic  Acid.  Franz  Koritschoner  ( Zeitsch .  angew.  Chem., 
1907,  20,  641 — 645.  Compare  Fahrion,  this  vol.,  i,  329). — This 
investigation  was  carried  out  in  order  to  decide  whether  abietic  acid 
should  be  represented  by  the  formula  C20H30O2  or  C19H2802,  and, 
further,  whether  the  acid  contains  one  carboxyl  group  or  two  hydroxyl 
groups.  The  electrical  conductivity  of  an  aqueous  solution  of  the 
acid  was  determined,  very  small  quantities  of  Nj  10  sodium  hydroxide 
were  then  added  successively,  and  the  conductivity  measured  after 
each  addition  of  the  alkali.  By  plotting  these  conductivity  values 
against  the  quantities  of  alkali  added,  a  curve  is  obtained  which 
shows  a  decided  break.  Since  weak  carboxylic  acids,  such  as  benzoic 
acid,  give  exactly  similar  curves,  whereas  phenols  such  as  resorcinol 
give  rounded  curves  without  any  break,  it  is  evident  that  abietic  acid 
is  a  carboxylic  acid.  That  C20H30O2  and  not  C19H2802  js  the  formula 
for  this  acid  follows  from  the  fact  that  the  break  in  the  abietic  acid 
curve  occurs  at  that  point  when  the  quantity  of  alkali  added  should 
be  sufficient  to  completely  neutralise  the  acid  present,  assuming  the 
acid  to  possess  the  formula  C20H30O2.  W.  H.  G. 


Hydroxybenzoates.  William  CEchsner  de  Coninck  {Compt. 
rend.,  1907,  144,  756 — 757). — With  the  object  of  determining 
whether  p-hydroxybenzoic  acid  could  be  transformed  into  salicylic  acid, 
the  author  has  studied  the  action  of  heat  on  barium  p-hydroxy- 
benzoate.  The  latter  is  not  changed  by  prolonged  heating  at  any 
temperature  below  280°.  Barium  jo-hydroxybenzoate,  when  heated  at 
280 — 281°,  evolves  carbon  dioxide,  probably  owing  to  interaction  with 
its  water  of  crystallisation,  thus  :  (0H>C6H4*C02)2Ba  +  2H20  = 
BaC03+ 2C6H5'OH  +  C02  +  H20.  The  residue  consists  of  a  brown 
mass  with  a  phenolic  odour.  It  dissolves  partially  in  cold  water  to  a 
clear  rose,  in  hot  water  to  a  hyacinth-red,  in  ammonia  or  potash  to  a 
clear  red,  in  hydrochloric  or  acetic  acid  to  a  deep  yellow,  in  dilute 
nitric  acid  to  a  brown,  and  in  sulphuric  acid  to  a  clear  red,  solution. 
Neither  benzoquinone  nor  diphenylene  oxide  are  formed.  If  dry 

barium  p-hydroxybenzoate  is  heated,  the  basic  salt,  C6H4<^qq  ^Ba, 

and  phenol  are  formed  with  evolution  of  carbon  dioxide.  If  by  a  is 
signified  the  amount  of  hydroxy  benzoate  dissolved  by  10  c.c.  of  a 
solvent  in  one  hour,  then  for  barium  y>-hydroxybenzoate  in  water, 
aI8»  =  1 ’4  gram  ;  in  methyl  alcohol,  a162->  =  0  37  gram;  in  ethyl  alcohol 
(95%),  a19.5o  =  p-27  gram. 

Under  similar  conditions,  calcium  ^-hydroxybenzoate  commences  to 
evolve  carbon  dioxide  at  245 — 246°.  For  this  salt  in  water,  a20°  =  1  ‘09 
gram;  in  ethyl  alcohol  (95%),  a18.=  l*13  gram.  It  combines  with 
methyl  alcohol  at  the  ordinary  temperature.  Barium  salicylate  begins 
to  evolve  carbon  dioxide  at  250 — 251°  ;  in  water,  a18»  =  0,28  gram  ;  in 
methyl  alcohol,  aI8,  =  0T8  gram  ;  in  ethyl  alcohol,  a1(i5,  =  0T\333  gram. 
Sodium  salicylate  first  evolves  carbon  dioxide  at  260 — 261°.  E.  H. 


Formation  of  a  Tetramethylene  Ring  by  Condensation 
of  s-Ethyl  Dimethylacetonedicarboxylate.  Georg  Schroeter 
and  C.  Stassen  ( Ber .,  1907,  40,  1604 — 1610). — The  authors  find  that 
s-ethyl  dimethylacetonedicarboxylate,  when  dissolved  in  concentrated 
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sulphuric  acid,  forms,  after  twenty  hours  at  the  ordinary  temperature, 
the  acid,  C9H1204.  The  latter  is  probably  ethyl  1  : 3-dimethylc?/cfo- 
butene-4-ol-2-one-l-carboxylate  (ethyl  aci-dimethyldiketocycfobutane- 
carboxylate)  and  its  formation  is  represented  by 

CHMe<co>GH^Ie<co^Et  —  EtOH  — >  C Me<^  fI^>CMe-  C02Et. 

It  separates  from  dilute  alcohol  in  colourless  needles,  m.  p.  133 — 135°. 
It  is  a  monobasic  acid,  and  may  be  titrated  sharply  with  sodium  hydr¬ 
oxide,  using  phenolphthalein  as  indicator.  Determinations  of  the 
molecular  weight  by  the  cryoscopic  method  in  phenol  and  glacial 
acetic  acid  solutions  respectively  gave  values  corresponding  with  the 
formula  C9H1204.  Its  sodium  salt  is  a  colourless  powder.  The  acid 
itself  is  somewhat  unstable,  and  after  a  time  is  transformed  into  an 
oil.  The  acid  decolorises  alkaline  permanganate  at  once  and  also 
decolorises  a  solution  of  bromine  in  chloroform.  It  combines, 
although  not  with  ease,  with  phenylhydrazine,  hydroxylamine,  and 
semicarbazide  respectively.  When  boiled  with  aqueous  barium  hydr¬ 
oxide,  it  loses  carbon  dioxide,  and  is  converted  into  1  :  3 -dimethyl- 
cyclobuteneA  ol-'i-one  (aci-2  :  4-diketo-l  :  3-dimethylcyclobutane),  thus  : 

CMe^^^CMe-COgEt  ->  CMe<E°^>CHMe,  which  separ¬ 
ates  from  benzene  in  crystals,  m.  p.  135°,  and  is  a  monobasic  acid. 

When  the  sodium  salt  of  the  acid,  C9H1204,  is  boiled  with  an  ethyl- 
alcoholic  solution  of  methyl  iodide  for  three  hours,  it  is  converted  into 
ethyl  trimethylacetonedicarboxylate,  C02Et  •  C  H  Me  *00*0  Me2  •  C02Et , 
which  boils  at  132 — 133°/12  mm.  It  does  not  give  a  violet  coloration 
with  ferric  chloride,  and  is  not  condensed  by  concentrated  sulphuric 
acid.  A.  McK. 

4-Hydroxydeoxybenzoin-3-carboxylic  Acid.  Fritz  Glassner 
(. Monatsh .,  1907,  28,  281—295.  Compare  Weisl,  Abstr.,  1905,  i, 
904). — Attempts  to  condense  phenylacetic  acid  with  the  three  hydroxy- 
benzoic  acids  or  phenylacetyl  chloride  with  o-  and  m-hydroxy benzoic 
acids  in  presence  of  aluminium  chloride  were  unsuccessful.  The  action 
of  phenylacetyl  chloride  on  salicylic  acid  in  nitrobenzene  solution  at 
70°  leads  to  the  formation  of  an  acyl  compound  which  will  be  described 
later,  but  in  presence  of  aluminium  chloride  to  the  formation  of 
k-hydroxydeoxybenzoin-Z-carboxylic  acid,  CH2Ph •  CO rC6H3( OH) * COaH. 
This  crystallises  from  dilute  alcohol  in  colourless,  rectangular  plates, 
m.  p.  224°,  gives  a  cherry-red  coloration  with  alcoholic  ferric  chloride, 
and  yields  carbon  dioxide  and  £>-hydroxydeoxybenzoin  when  heated 
with  water  at  180 — 200°,  or  toluene  and  4- hydroxy  {soph  thalic  acid 
when  heated  with  70%  potassium  hydroxide  at  170 — 200°.  The 
sodium  (^H20)  and  silver  salts  of  the  keto-acid  are  described  ;  the 
acetyl  derivative,  Cl7H1405,  crystallises  in  needles,  m.  p.  140°,  and  is 
hydrolysed  by  boiling  water  3  the  oxime,  C15H]304N,  m.  p.  170°,  gives 
a  dark  blue  coloration  with  alcoholic  ferric  chloride,  and  is  partially 
hydrolysed  by  boiling  water,  forming  the  keto-acid.  The  action  of  7 ’5 
atoms  of  bromine  on  1  mol.  of  the  keto-acid  in  glacial  acetic  acid  solu¬ 
tion  leads  to  the  formation  of  dibromo-i-hydroxydeoxybenzoin, 

CH2Ph*  CO  •  C6H2Br2*  OH,  H20, 
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which  crystallises  in  monoclinic  prisms  [a  :  b  :  c  =  1'6772  :  1  :  1-3627  ; 
/3  =  97°24'],  m.p.  138 — 142°,  and  does  not  give  a  coloration  with  ferric 
chloride.  The  ammonium,  sodium,  potassium,  silver,  and  barium 
derivatives  of  the  dibromo-compound  are  described. 

The  action  of  iodine  on  the  keto-acid  in  alkaline  solutions  leads  to 
the  formation  of  a  small  amount  of  a  product  crystallising  in  needles, 
m.  p.  139 — 147°,  whilst  in  ammoniacal  solution  two  products  are 
formed ;  one  of  these  forms  a  sparingly  soluble  ammonium  salt, 
crystallising  in  needles,  m.  p.  48°,  and  decomposing  gradually  at  the 
ordinary  temperature.  The  second  product  crystallises  when  pre¬ 
cipitated  by  hydrochloric  acid  from  its  solution  in  alcoholic  potassium 
hydroxide,  decomposes  at  279°,  and  contains  nitrogen.  G.  Y. 

Nitrated  Phenylglutaric  Acids.  III.  Hans  Meerwein  and 
Georg  Schroeter  ( Ber .,  1907,  40,  1586 — 1589.  Compare  Abstr.,  1902, 
i,  544  ;  1903,  i,  831). — It  was  stated  formerly  by  the  authors  that 
o-nitro-/i-phenylglutaric  acid  is  converted  into  an  isomeric  iso-o-nitro- 
/?-phenylglutaric  acid  by  means  of  ammonium  sulphide.  This 
observation  is  now  found  to  have  been  incorrect,  since  the  o-nitro- 
/5-phenylglutaric  acid  formerly  used  contained  from  15%  to  20%  of  the 
meta-isomeride  ;  the  latter  was  reduced  by  the  ammonium  sulphide, 
whilst  the  former  was  not. 

m -Aminophenylglutaric  acid,  CnH1304N,  obtained  from  the  mother 
liquors  of  the  reduction  of  crude  o-nitrophenylglutaric  acid  by  stan¬ 
nous  chloride,  separates  from  water  in  needles,  m.  p.  214-5°  (decomp.) ; 
its  dimethyl  ester  separates  from  a  mixture  of  benzene  and  light 
petroleum  in  transparent  octahedra,  m.  p.  46°.  That  the  acid  in 
question  is  the  meta-isomeride  is  shown  by  its  identity  with  the 
product  of  the  reduction  of  wi-nitro-/J-phenylglutaric  acid,  obtained  by 
the  condensation  of  m-nitrobenzaldehyde  and  ethyl  acetoacetate. 

Crude  o-nitrophenylglutaric  acid  may  be  purified  either  by  means  of 
ammonium  sulphide  or  by  fractionation  of  its  methyl  ester,  or  by 
oxidation  with  permanganate.  The  latter  reagent  attacks  the  meta¬ 
acid  more  readily  than  it  does  the  ortho-acid. 

The  solubility  in  water  of  the  crude  o-nitrophenylglutaric  acid 
(m.  p.  176°)  was  also  determined  and  compared  with  that  of  the  pure 
ortho-acid  (m.  p.  205°)  and  of  the  pure  meta-acid  (m.  p.  204°),  and  of  a 
mechanical  mixture  of  the  two.  The  latter  mixture  (70%  ortho-acid 
and  30%  meta-acid)  had  the  same  melting  point  (177°)  as  that  of  the 
crude  ortho-acid. 

When  /3-phenylglutaric  acid  is  nitrated  under  the  conditions  formerly 
quoted  ( loc .  cit.),  about  50%  of  jp-nitrophenylglutaric  acid,  about  38% 
of  o-nitrophenylglutaric  acid,  and  about  12%  of  m-nitrophenylglutaric 
acid  are  produced.  The  para-acid  may  easily  be  separated,  as  it  is 
sparingly  soluble  in  water.  The  meta-  and  ortho-acids,  however, 
are  not  readily  separated  by  fractional  crystallisation.  The  ortho-acid 
may  be  obtained  (1)  from  the  dimethyl  esters  (resulting  from  the 
mixture  of  ortho-  and  meta-acids)  by  means  of  a  mixture  of  ether  and 
petroleum,  (2)  by  oxidation  of  the  mixture  with  permanganate,  or 
(3)  by  ammonium  sulphide,  the  latter  method  being  the  most  convenient 
of  the  three.  A.  McK. 


ORGANIC  CHEMISTRY. 


535 


Preparation  of  Aromatic  Hydroxy-aldehydes.  Philippe 

Chuit  (Bull.  Soc.  ind.  Mulkouse ,  1907,  72 — 73)  and  Jules  Demant 
(ibid.,  73 — 74). — In  Reimer’s  synthesis  of  hydroxy-aldehydes,  by 
heating  phenols  with  chloroform  in  aqueous  or  aqueous-alcoholic 
solution,  the  greater  part  of  the  product  is  resinified  by  the  hot 
alkali  ;  thus  in  the  preparation  of  vanillin  from  guaiacol  in  aqueous- 
alcoholic  solution,  although  the  reaction  takes  place  almost  completely, 
the  yield  of  hydroxy-aldehyde  is  not  more  than  10%  of  the  phenol, 
and  much  resin  is  formed.  Chuit  proposes  to  avoid  this  disadvantage 
by  carrying  out  the  reaction  in  cold  aqueous  alkaline  solution,  the 
liquids  being  mixed  by  energetic  stirring.  In  this  manner  he  obtains 
vanillin  in  a  yield  of  20%  of  the  guaiacol,  accompanied  by  small  amounts 
of  ra-methoxysalicylaldehyde  and  by  only  very  little  resin.  The 
unchanged  guaiacol  and  chloroform  are  recovered  readily. 

Following  Tiemann  and  Koppe’s  instructions  (Abstr.,  1882,  54), 
Demant  has  obtained  vanillin  in  a  33 ‘7%  yield  and  regained  47*5%  of 
the  guaiacol,  whilst  under  Chuit’s  conditions  he  obtains  only  2  2 '5%  of 
vanillin  and  50%  of  regained  guaiacol.  G.  Y. 

Behaviour  of  Organo-magnesium  Compounds  towards 
Oximes  and  their  O-Ethers.  Max  Busch  and  Richard  Hobein 
(Ber.,  1907, 40,  2096 — 2099). — The  action  of  alkyl  magnesium  bromides 
on  oximes  leads,  in  the  first  place,  to  the  substitution  of  the  hydroxyl 
group  by  alkyl,  and  subsequent  formation  of  an  additive  compound, 
CHRR'-NR'’MgBr.  Similarly,  0-alkoxyl  groups  are  also  replaced  by 
alkyl,  since  0-ethers  of  the  oximes  yield  the  same  secondary  bases. 
From  a-benzaldoxime  and  magnesium  phenyl  bromide,  the  hydrochloride 
of  anilinodiphenylmethane,  CHPh2*NHPb,  is  obtained  (compare 
Busch  and  Rinck,  Abstr.,  1905,  i,  519).  a-Benzaldoxime  and  mag¬ 
nesium  a-naphthyl  bromide  give  rise  only  to  the  intermediate  sub¬ 
stitution  product,  benzylidene-a-naphthylamine.  The  methyl  and 
benzyl  ethers  of  a-benzaldoxime  yield  the  same  products  as  the 
oxime.  These  reactions  are  in  no  case  simple,  a  very  considerable 
proportion  of  by-product  being  formed.  E.  F.  A. 

Reaction  between  Unsaturated  Compounds  and  Organic 
Magnesium  Compounds.  XI.  Cyclic  Ketones.  Elmer  P. 
Kohler  (Amer.  Chem.  J.,  1907,  37,  369 — 392). — Experiments  have 
been  carried  out  with  three  types  of  unsaturated  cyclic  ketones,  namely, 
those  containing  unsaturated  side-chaiDs,  those  having  an  unsaturated 
nucleus,  and  those  with  two  ethylene  linkings,  one  in  the  nucleus  and 
the  other  in  the  side-chain. 

By  the  addition  of  pulegone,  a  ketone  of  the  first  type,  to  magnesium 
methyl  iodide,  Grignard  (Abstr.,  1901,  i,  681)  obtained  a  hydrocarbon, 
evidently  formed  by  loss  of  water  from  an  intermediate  alcohol. 
Since,  however,  ketones  of  this  type  generally  behave  like  the  corre¬ 
sponding  open-chain  compounds,  it  seemed  probable  that  the  result 
was  due  to  the  presence  of  the  two  methyl  groups  attached  to  one  of 
the  unsaturated  carbon  atoms,  and  this  view  has  been  confirmed  by 
examining  the  behaviour  of  dibenzylidenemethylcycfohexanone  which 
has  been  found  to  react  in  the  same  way  as  dibenzylideneacetone. 

The  reaction  with  ketones  of  the  second  type  has  been  studied  by 
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Bamberger  and  Blangley  (Abstr.,  1903,  i,  557),  and  by  Auwers  and 
Keil  (Abstr.,  1903,  i,  620).  In  both  cases,  1  :  2-additive  compounds 
were  obtained.  It  is  evident  that  1  : 4-compounds  are  not  obtained 
with  the  simplest  ketones  of  this  type,  and  an  attempt  was  therefore 
made  to  ascertain  whether  a  different  result  would  be  obtained  with 
ketones  in  which  the  reactivity  of  the  carboxyl  group  is  diminished  by 
substituents  in  the  a-position.  Carvone  was  chosen  for  this  purpose, 
but  just  as  the  work  on  this  substance  was  completed,  the  papers  of 
Pupa  and  Liechtenhan  (Abstr.,  1906,  i,  374),  and  Klages  and  Sommer 
(■ ibid .,  1906,  i,  566)  appeared.  The  author’s  results  confirm  those  of 
Itupe  and  Liechtenhan,  but  their  assumption  that  the  reaction  takes 
place  by  1  :  2-addition  is  incorrect,  compounds  obtained  by  the  action 
of  Grignard’s  reagent  on  such  ketones  being  formed  by  1  :  4-addition. 
This  is  proved  conclusively  by  experiments  with  diphenylcyc^ohexanone, 
which  behaves  towards  Grignard’s  reagent  in  the  same  way  as  unsatu¬ 
rated  open-chain  compounds. 

By  the  action  of  magnesium  phenyl  bromide  on  dibenzylidene- 
methyktyc/ohexanone,  two  isomeric  ketones,  C27H260,  m.  p.  192°  and 
132°,  crystallising  in  needles,  are  produced  together  with  a  third 
compound,  m.  p.  154 — 156°,  which  was  not  obtained  in  sufficient 
quantity  for  analysis.  The  isomeric  ketones  give  orange-coloured 
solutions  in  strong  sulphuric  acid,  decolorise  bromine  solution,  and 
reduce  potassium  permanganate.  When  oxygen  is  passed  through  the 
ethereal  solution,  obtained  from  the  decomposition  of  the  magnesium 
derivative  from  dibenzylidenemethylcycfohexanone  with  cold  hydro¬ 
chloric  acid,  isomeric  peroxides,  C27H2603,  m.  p.  176°  and  142°,  are 
obtained,  which  crystallise  in  colourless  needles.  Each  of  the  isomeric 
ketones  reacts  with  magnesium  phenyl  bromide  with  formation  of  two 
stereoisomeric  tetraphenyltrimethylcjclohexanones, 
pn/CH(CHPh2)-CHMe^pTT 
ou^CH(CH  Ph2) — CH2/U112’ 
m.  p.  282°  and  190°,  which  crystallise  in  needles. 

Diketobenzylidenehydrindene  reacts  with  magnesium  phenyl 
bromide  in  an  unexpected  manner  with  formation  of 
a  ketone,  m.  p.  162°,  which  separates  from  alcohol  in 
yellow  plates  and,  on  oxidation  with  potassium  per- 
converted  in  an  acid , 


C6lL*C-aiL 
CO 


I  I 


C-CHPh 
manganate,  is 


C02H  •  C6H4-  CO  •  C6H4-  CHPh  •  C02H, 


m.  p.  131 — 133°,  which  crystallises  in  flat,  colourless  needles.  The 
name  “  bindene  ”  is  suggested  for  the  hydrocarbon  from  which  the 
ketone  is  derived,  the  ketone  itself  being  “  6-phenylbindene-8-one.” 

Phenyldimethylcjclohexanol,  CH2‘\Qjj^j-e.^^^>CPh,OH,  m.  p. 

Ill0,  obtained  by  the  action  of  magnesium  phenyl  bromide  on 
dimethylcycfohexanone,  separates  from  ether  in  large,  colourless  plates. 
When  benzylidenedimethylcycfohexanone  is  treated  with  magnesium 
phenyl  bromide,  a  compound,  probably 

<^CMe - 

o±12\0HMe-CH(CHPh*0H)^rn  un> 
m.  p.  106°,  is  produced,  which  forms  large,  lustrous  tables,  and  on 
oxidation  with  permanganate  yields  benzoic  acid. 
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[With  Mary  Yiolet  Dover.] — In  preparing  diphenylcycfohexanone 
by  the  action  of  ethyl  acetoacetate  on  benzylideneacetophenone  as 
described  by  Knoevenagel  and  Schmidt  (Annalen,  1894,  281,  59),  it 
was  found  that  the  additive  compound  obtained  when  sodium  ethoxide 
is  used  as  the  condensing  agent  is  not  identical,  but  isomeric,  with 
that  obtained  when  diethylamine  is  employed ;  the  former  has 
m.  p.  168°,  and  the  latter,  m.  p.  121°.  Diphenylcycfohexanone  has 
m.  p.  83c  (not  70 — 72°  as  stated  by  Knoevenagel  and  Schmidt,  loc.  cit.). 
The  oxime,  m.  p.  163 — 164°,  crystallises  in  needles.  By  the  action  of 
magnesium  phenyl  bromide  on  the  ketone,  triphenylcyclohexadiene, 


CH< 


CHPh*CH2 
CPh - CH 


>CPh, 


m.  p.  111°,  is  produced,  which  on  oxidation  with  potassium 
permanganate  is  converted  into  1:3:  5-triphenylbenzene. 

The  products  of  the  action  of  a  large  excess  of  magnesium  ethyl  bromide 
on  diphenylcycZohexanone  are  diphenylethylidenecyclohexene, 

CH2<?Ph=CH^ 


2^CHPh-0Ho 


>C:CHMe, 


b.  p.  152°/22  mm.,  and  diphenylethylcyciohexanone, 

/CPhEfCH^^ 

D  H  2^c  Hph .  C 

b.  p.  170°/24  mm.  When  diphenylethylidenecyclohexene  is  oxidised 
with  potassium  permanganate,  it  is  converted  into  y-benzoyl- 
yS-phenyl butyric  acid,  the  methyl  ester  of  which  has  m.  p.  94°.  It 
has  been  proved  that  the  diphenylethylcycfohexanone  is  formed  by 
1  : 4-addition  by  treating  it  with  magnesium  ethyl  bromide,  when 
rvnTTN  rar  petpr  diphenyle thylcyclohexanol  peroxide,  m.  p. 

0-0(UU)-Ctt2-y±irn  269—270°,  is  produced,  which  forms  small, 
OCH’CPhEt-CHg  hard  prisms.  If  diphenylcyc^ohexanone  is 
treated  with  an  equivalent  quantity,  instead  of  excess,  of  magnesium 
ethyl  bromide,  the  same  hydrocarbon  is  produced,  but  instead  of  the 
ketone  a  compound,  C38H3802,  m.  p.  256°,  is  obtained,  which  is  similar 
to  the  substances  formed  from  unsaturated,  open-chain  ketones.  E.  G. 


l-Chloroacetyl-2  : 4  dichlorobenzene.  Franz  Kunckell  ( Ber ., 
1907,  40,  1702 — 1703). — The  interaction  of  ?>z-dichlorobenzene, 

chloroacetyl  chloride,  and  aluminium  chloride  in  carbon  disulphide  on 
the  water-bath,  results  in  the  formation  of  l-chloroacetyl-’Z  :  4 -dichloro¬ 
benzene,  C8H5OCJ3,  crystallising  in  long,  pale  yellow  prisms,  m.  p. 
57°.  The  position  of  the  chloroacetyl  residue  was  determined  by 
oxidation  with  potassium  permanganate  to  the  corresponding  diehloro- 
benzoic  acid, 

p-Dichlorobenzene  does  not  react  with  chloroacetyl  chloride  under 
the  above  conditions.  W.  R. 

Reduction  of  Ketones  by  Alcoholic  Stannous  Chloride  and 
Hydrochloric  Acid.  Correction.  Hermann  Apitzsch  (Ber.,  1907, 
40,  1803 — 1804.  Compare  Apitzsch  and  Metzger,  Abstr.,  1904, 
i,  510;  Klages,  Abstr.,  1906,  i,  674.). — Benzoin  is  not  reduced  by 
alcoholic  stannous  chloride  and  hydrochloric  acid ;  benzil  is,  however, 
reduced  to  benzoin,  and  the  same  product  is  formed  when  benzoin- 
anilide  or  ethylbenzoin  is  heated  with  the  reducing  agents  at 
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150 — 170°.  Cuminoin  and  benzylideneacetophenone  are  not  reduced. 
Anisoin  and  anisil  both  yield  deoxyanisoin  and- not  isohydroanisoin. 

J.  J.  S. 

The  Benzil  Reaction.  Arthur  Hantzsch  and  Walter  H. 
Glover  ( Ber .,  1907,  40,  1519 — 1523.  Compare  Liebermann  and 
Homeyer,  Abstr.,  1880,  259;  Bamberger,  Abstr.,  4885,  807  ;  Bam¬ 
berger  and  Scholl,  Abstr.,  1899,  i,  701). — This  work  was  undertaken 
with  the  object  of  throwing  light  on  the  constitution  of  the  violet  pro¬ 
ducts  formed  by  the  action  of  potassium  ethoxide  on  benzil  and  on  a 
mixture  of  benzil  and  benzoin.  Bamberger  and  Scholl’s  assumption 
that  the  products  are  identical  (Joe.  cit.)  cannot  be  correct,  since  whilst 
4 : 4'-dichlorobenzil  gives  no  coloration  with  cold  alcoholic-aqueous 
potassium  hydroxide,  but  a  purple-red  on  boiling,  4  :  4' -dichlorobenzoin, 
colourless  needles,  m.  p.  88°,  gives  at  the  ordinary  temperature  a 
greenish-blue  coloration  becoming  blue  gradually  on  boiling,  and 
mixtures  of  4  : 4'-dichlorobenzoin  with  benzil  and  with  4  :  4'-dichloro- 
benzil  give  a  deep-blue  coloration  with  either  the  cold  or  the  hot 
alkali.  Moreover,  the  coloration  obtained  on  adding  potassium 
hydroxide  to  an  alcoholic  solution  of  benzil  and  benzoin  disappears  on 
shaking,  whereas  that  formed  by  boiling  benzil  with  alcoholic 
potassium  hydroxide  is  stable. 

When  treated  with  a  concentrated  ethereal  solution  of  potassium 
ethoxide,  benzil  yields  a  small  amount  of  benzilic  acid  and  a  blue 
solution,  which  on  evaporation  in  a  vacuum  deposits  an  indigo-blue 
mass,  decolorised  by  air.  It  is  shown  that  this  potassium  compound  is 
not  decomposed  by  water  and  therefore  cannot  be  analogous  to 
Beckmann  and  Paul’s  blue  sodium  salt  formed  by  the  action  of  sodium 
on  benzil  in  ethereal  solution.  By  treating  the  concentrated,  deep- 
red,  aqueous  solution  of  the  potassium  compound  with  carbon  dioxide, 
a  small  amount  of  a  product ,  C28H20O4,  is  obtained  as  a  yellow  powder, 
m.  p.  65—67° ;  this  is  considered  to  be  the  aldol  of  benzil, 
COPh-CPh^Hj’CgH^CO'COPh.  In  concentrated  aqueous  solution, 
its  potassium  derivative  is  intense  blue  by  reflected,  deep-red  by 
transmitted,  light.  An  indigo-blue,  acid  barium  salt  is  described. 

The  aldol  does  not  appear  to  be  an  intermediate  product  in  the  con¬ 
version  of  benzil  into  benzilic  acid  (compare  Montagne,  Abstr., 
1902,  i,  473).  G.  Y. 

Decahydro-a-naphthyl  Ketone  and  Decahydro-a-naphthyl- 
amine.  Henri  Leeoux  ( Compt .  rend.,  1907,  144,  981 — 983.  Com¬ 
pare  Abstr.,  1905,  i,  601  ;  1906,  i,  16). — Decahydro-a-naphthyl  ketone , 
m.  p.  32°,  obtained  by  oxidising  decahydro-a-naphthol  with  chromic 
acid,  crystallises  from  light  petroleum  in  bulky,  prismatic  tablets,  has 
an  odour  like  that  of  menthol,  and  yields  a  crystalline  additive  product 
with  sodium  hydrogen  sulphite.  The  semicarbazone,  m.  p.  230° 
(approx.),  forms  colourless  needles  ;  the phenylhydrazone  is  amorphous  ; 
the  oxime,  m.  p.  165°,  crystallises  from  alcohol,  sublimes  at  100°, 
forming  long,  colourless  needles,  and  on  reduction  with  sodium  in 
alcohol  yields  decahydro-a-naphthylamine,  b.  p.  96 — 97°/14  mm.  This 
is  a  colourless,  unpleasant-smelling  liquid,  which  absorbs  carbon 
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dioxide  on  exposure  to  air.  The  hydrochloride,  m.  p.  190°  (decomp.), 
platinichloride ,  and  picrate,  m.  p.  210°  (decomp.),  are  crystalline.  The 
acetyl  derivative,  m.  p.  182°,  forms  slender  needles  from  alcohol  and 
sublimes  at  125°.  The  benzoyl  derivative,  m.  p.  195°,  crystallises  in 
slender  needles  from  alcohol  and  sublimes  at  150°.  T.  A.  H. 


Mixed  Quinhydrones.  Gustav  Urban  ( Monatsh .,  1-907,  28, 
299 — 318). — It  was  shown  by  Biltris  (Abstr.,  1897,  i,  199)  that  the 
action  of  benzoquinone  on  thymoquinol  leads  to  the  immediate  forma¬ 
tion  of  quinol  and  tbymoquinone  together  with  small  amounts  of  the 
mixed  quinhydrone.  It  follows  that  thymoquinol  is  oxidised  to 
thymoquinone  more  easily  than  quinol  to  benzoquinone.  The  present 
work  was  undertaken  to  compare  in  this  manner  the  relative  ease 
with  which  a-naphthaquiriol  and  quinol  are  oxidised  to  a-naphtha- 
quinone  and  benzoquinone  respectively,  and  at  the  same  time  to 
compare  the  mixed  quinhydrones  formed,  on  the  one  hand,  from 
a-naphthaquinol  and  benzoquinone  and,  on  the  other,  from  quinol  and 
a-naplithaquinone.  It  is  found  that  whilst  a  mixed  quinhydrone  is 
formed  directly  from  a-naphthaquinone  and  quinol  in  molecular 
proportions  in  ethereal  light  petroleum  solution,  the  same  compound  is 
obtained  from  a  naphthaquinol  and  benzoquinone  ;  its  formation  in  this 
case  being  preceded  by  that  of  a-naphthaquinone  and  quinol.  The  con¬ 
stitution  of  the  quinhydrones  is  discussed  in  the  light  of  Thiele’s  theory 
of  partial  valencies,  and  the  following  tautomeric  structural  formulae  are 
ascribed  to  ordinary  quinhydrone  (I),  to  a-naphthaquinhydrone  (II),  and 
to  the  mixed  quinhydrone  from  a-naphthaquinone  and  quinol  (III). 
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The  mixed  quinhydrone,  C16H1204,  crystallises  from  a  mixture  of  ether 
and  light  petroleum  in  negatively  doubly  refracting,  rhombic  leaflets 
or  needles  [a  :  b  :  c  =  04590  :  1  :  0’2929]  ;  m.  p.  123°,  is  a  dark  green  by 
reflected,  red  by  transmitted,  light,  and  is  decomposed  into  a-naphtha- 
quinoce  and  quinol  on  solution  in  alcohol,  ether,  or  light  petroleum, 
but  can  be  recrystallised  unchanged  from  glacial  acetic  acid. 

The  action  of  2  mols.  of  benzoquinone  on  1  mol.  of  a-naphthaquinol 
in  warm  glacial  acetic  acid  solution  leads  to  the  formation  of  ordinary 
quinhydrone  which  crystallises  out,  a-naphthaquinone  remaining  in 
solution.  On  mixing  1  mol.  of  benzoquinone  with  2  mols.  of 
a-naphthaquinol  in  warm  glacial  acetic  acid  solution,  a-naphtha¬ 
quinhydrone  crystallises  out  and  quinol  remains  in  the  mother  liquor. 

G.  Y. 


Dianthraquinonyl  and  its  Derivatives.  Badische  Anilin- 
und  Soda-Fabrik  (D.R.-P.  180157). — It  is  well  known  that  metallic 

p  p  2 


540 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


copper  is  a  useful  condensing  agent  for  the  halogenated  derivatives  of 
benzene  and  naphthalene  and  this  reaction  has  now  been  applied  in 
the  production  of  quinones  in  the  anthracene  series.  2  :  2'-Dimethyl- 
1 :  l'-dianthraquinonyl  is  thus  prepared  by  heating  an  intimate 
mixture  of  l-iodo-2-methylanthraquinone  and  copper  powder  at  210°. 
The  product  crystallises  from  xylene  in  yellowish-brown  prisms  which 
are  soluble  in  aniline  or  nitrobenzene.  G.  T.  M. 

Constitution  and  Synthesis  of  Flavanthrene.  Roland  Scholl 
( Ber .,  1907,  40,  1691 — 1703). — Flavanthrene  is  obtained  from  2-amino- 
anthraquinone  by  heating  with  molten  potassium  hydroxide  at  350° 
(D.R.-P.  136015),  with  aluminium  chloride  (138119),  heating  with 
antimony  pentachloride  in  boiling  nitrobenzene  (139633),  or  by  acid 
oxidising  materials  such  as  chromic  acid  (141355) ;  in  the  latter  case  it  is 
accompanied  by  indanthrene.  It  is  a  yellow  dye,  which  gives  a  dark  blue 
bath  on  reduction  with  alkaline  hyposulphite.  Unmordanted  vegetable 
fibres  are  coloured  deep  blue  in  this  bath,  and  on  exposure  to  the  air 
for  a  few  minutes  they  become  yellow  (D.R.-P.  139835,  140573,  142963, 
139633).  Flavanthrene  is  a  weak  base,  very 
sparingly  soluble  in  solvents  of  high  boiling 
point,  and  towards  heat  it  is  very  stable. 

[With  Karl  Holdermann,  Johannes 
Mansfeld,  and  Max.  A.  Kunz.] — The  con¬ 
stitution  of  flavanthrene  has  been  determined 
by  its  synthesis  from  l-amino-2-methyl- 
anthraquinone  (Abstr.,  1883,  70).  The  first 
step  was  the  preparation  of  \-iodo-%viethyl- 
anthraquinone,  C15Hg02I,  from  the  amino- 
compound  by  the  diazo  reaction,  it  crystallises  in  brown  leaflets,  m.  p. 
169 — 169 ’5°.  This  was  converted  into  2  :  2'-dimelhyl-\  :  V -dianthra- 
quinonyl  (I)  by  Ullmann’s  copper  method  (Abstr.,  1904,  i,  725),  the 
temperature  employed  being  27 0°.  The  mass  obtained  is  first  treated  with 
benzene  to  remove  dark  coloured  impurities,  then  reduced  with  alkaline 
hyposulphite,  and  filtered  to  remove  copper  and  copper  iodide,  the  di- 
methyldianthraquinonyl  being  precipitated  by  blowing  air  through  the 
filtrate,  and  finally  crystallised  from  xylene;  it  forms  yellowish-brown 
needles,  m.  p.  366 — 367°  (corr.).  It  was  also  obtained  by  Knoevenagel’s 
method  from  the  diazonium  sulphate  of  the 
methylanthraquinone  by  means  of  copper 
powder  and  acetic  anhydride  (Abstr.,  1895, 
i,  669).  On  oxidation  with  chromic  acid  and 
glacial  acetic  acid,  1  :  V -dianlhraquinonyl- 
2  : 2 ’-dicarboxylic  acid,  C30HuO8,  is  obtained, 
crystallising  in  yellowish  -  brown  crystals, 
m.  p.  334 — 337°  (decomp.).  The  amide, 
C30H16O6N2,  was  next  obtained  in  pale  yellow 
crystals,  and  converted  into  flavanthrene  by 
means  of  potassium  hydroxide  and  bromine.  The  dye  must  therefore 
have  the  annexed  constitution  (II),  and  in  obtaining  it  from  2-amino- 
anthraquinone,  2  molecules  must  unite  with  loss  of  2  molecules  of 
water  and  2  atoms  of  hydrogen. 
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[With  Carl  Stoll.] — 1  :  d-Dibrorno-2-aminoanthraquinone, 

.C14H702NBr2, 

obtained  by  shaking  the  aminoanthraquinone  with  bromine  and  water 
for  nine  hours,  crystallises  from  glacial  acetic  acid  in  yellowish-brown 
prisms,  m.  p.  239°.  Its  diacetate,  C18Hn04NBr2,  m.  p.  202°,  forms 
greenish-yellow  crystals,  and  when  heated  with  copper  powder  at  200° 
gives  2-diacetylaminoanthraquinone,  m.  p.  258°,  instead  of  the 
3  :  3'-dibromo-2  :  2'-diamino-l  :  l'-dianthraquinyl  expected.  W.  It. 

Crystallographic  Constants  of  Some  Organic  Compounds. 

Arrien  Johnsen  ( Jahrb .  Min.,  1907,  i,  89  — 106). — Crystals  of  the  follow¬ 
ing  are  described.  Pyrazole  methiodide ;  furylhydrophenanthraquinone; 
optically  active  camphorylhydroxylamine  ;  optically  active  camphoryl- 
hydroxylamine  and  its  ethyl  ester ;  i-bromomalic  acid ;  r-rsobromo- 
malic  acid  ;  •i-chloromalic  acid ;  oxycitraconic  acid  ;  i-  a-  and  /3- bromo- 
citramalic  acids ;  7-chlorocitramalie  acid ;  platodiethylamine  chloride, 
bromide  and  nitrate  ;  active  benzoylcamphorylhydroxylamine  ;  potass¬ 
ium  o-chlorophenol-jP-sulphonate  ;  bromostrychnine  ;  succinylhydroxyl- 
amine  ;  i-  a-  and  /?-methylmalic  acids  ;  methyl  tetraphenylenesuccinate ; 
isobromometacrylic  acid  ;  chloral  hydrosulphide ;  magnesium  <i-tartrate, 
and  hydrogen  magnesium  c7tartrate.  L.  J.  S. 

Terpenes  and  Ethereal  Oils.  LXXXIII.  Otto  Wallaoh  and 
Heinrich  Wienhaus  (Annalen,  1907,  353,  209 — 227) — I.  Observa¬ 
tions  in  the  Fenchone  Series. — Fenchone  semicarbazone,  obtained  by 
Bimini  (Abstr.,  1900,  i,  554)  from  isopernitrosofenchone,  is  formed  by 
the  action  of  semicarbazide  hydrochloride  and  sodium  acetate  on  d-  or 
7-fenchone  in  aqueous-alcoholic  solution  at  the  ordinary  temperature 
in  about  two  weeks ;  it  crystallises  from  dilute  alcohol  in  long, 
stout,  rhombic  prisms,  m.  p.  182 — 183°  (186 — 187°  :  Bimini,  loc.  cit.). 
d- Fenchone  semicarbazone,  [a]D  +  47,04°;  ^-fenchone  semicarbazone, 
[a]D  -46 ’88°;  r-fenchone  semicarbazone,  m.  p.  172 — 173°,  crystallises 
with  difficulty.  It  is  found  that  7-fenchone,  prepared  from  thuja  oil 
(Abstr.,  1893,  i,  105  ;  1898,  i,  486),  contains  ^-camphor  and  yields  a 
mixture  of  7-camphor  semicarbazone,  m.  p.  238°,  [a]D  —  39-9°,  and 
Afenchone  semicarbazone.  The  ^-camphor  is  not  present  in  the  thuja 
oil,  as  the  fractions,  b.  p.  200 — 220°,  yield  a-thujone  semicarbazone,  but 
not  camphor  semicarbazone  until  after  hydrolysis  and  oxidation  (com¬ 
pare  Abstr.,  1905,  i,  147).  The  source  of  the  ^-camphor,  therefore,  is 
considered  to  be  TBorneol  esters  present  in  the  thuja  oil. 

Commercial  <7-fenchone  contains  c£-camphor,  as  it  yields  d-camphor 
semicarbazone,  m.  p.  238°  (Tiemann,  Abstr.,  1895,  i,  675);  a  small 
amount  of  substance,  m.  p.  245°,  obtained  on  recrystallisation,  is  not 
the  pure  semicarbazone  (compare  Bimini,  loc.  cit.). 

The  camphor  cannot  be  removed  from  d-  or  ^-fenchone  by  energetic 
treatment  with  nitric  acid,  but  the  pure  fenchones  may  be  obtained  by 
acting  on  the  mixtures  with  semicarbazide  for  two  days  and  distilling 
the  fenchone  with  steam ;  the  camphor  remains  in  the  distillation 
residue  as  the  semicarbazone. 

It  has  been  found  previously  that  several  isomeric  fenchones  are 
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obtained  from  fenchyl  alcohol,  whilst  analogous  observations  have  been 
made  in  the  camphene  series  by  Moycho  and  Zienkowski  (Abstr.,  1905, 
i,  710).  Hence  it  seemed  desirable  to  investigate  the  behaviour  in 
this  respect  of  a  homologue  of  fenchyl  alcohol.  Homofenchyl  alcohol 

(a-methylfenchol),  (Zelinsky,  Abstr.,  1901,  i,  660), 

m.  p.  61°,  b.  p.  215 — 216°,  [a]D  4-1*12 - 1-2*2°,  when  heated  with 

potassium  hydrogen  sulphate  at  160°,  yields  homofenchene ,  CnHls, 
m.  p.  32— 37°,b.p.  170—172°,  D  0*8520,  n$~47  1*4557,  [a]D  +23*06°, 
which  contains  an  ethylene  linking  and  closely  resembles  camphene. 
On  oxidation  with  potassium  permanganate,  a  crude  homofenchene, 
obtained  from  fenchone  containing  camphor,  yielded  small  amounts  of 
homocam phenylic  acid ,  derived  from  camphene,  and  of  a  hydroxy- 
lactone  (?),  CnH1603,  m.  p.  157°.  This  oxidation  is  to  be  repeated  with 
a  homofenchene  derived  from  pure  fenchone. 

II.  Ilomocamphene  and  Homocamphenylic  {a- Bor  neol  carboxylic)  Acid. 
— Ilomocamphene,  m.  p.  28°,  b.  p.  166 — 168°,  obtained  by  heating  the 
product  of  the  action  of  magnesium  methyl  iodide  on  camphor  with 
potassium  hydrogen  sulphate,  resembles  camphene.  On  oxidation  with 
potassium  permanganate  it  yields  homocamphenylic  (a-borneolcarboxylic) 
acid ,  OH*C10H]6*CO2H,  which  crystallises  in  stout  needles,  m.  p.  179°, 

[a]D  —  30*72 - 34*8°,  and  forms  a  sparingly  soluble  sodium  salt ;  the 

silver  salt  was  analysed.  As  homocamphenylic  acid  yields  camphor 
when  heated  with  lead  dioxide  and  dilute  sulphuric  acid,  the  following 
formulae  are  suggested  : 


CH2*CMe*CMe*OH 

[  VMe2  | 

oh2-ch-ch2 


CH2*CMe*C:CH2 
I  CMe0  ‘ 
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OH2*ca- 
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Homobomeol.  Homocamphene.  Homocamphenylic  Acid, 

(compare  Bredt  and  Burkheiser,  Abstr.,  1906,  i,  680).  G.  Y. 


Constitution  of  the  Terpenes.  Gustav  Wendt  ( Pharm .  Zeit., 
1907,  52,  331 — 332). — A  number  of  new  formulae  for  various  terpenes 
are  proposed  without,  however,  adducing  any  experimental  evidence  in 
support  of  them.  The  main  feature  of  the  formulae  is  that  they  all 
Me 

i 

contain  the  grouping  C — C — C  in  which  the  central  or  so-called  “  pure  ” 
Me 

carbon  atom  is  surrounded  by  four  others.  P.  H. 


The  Terpene  Oils  of  Manila  Elemi.  Alphonso  M.  Clover 
( Philippine  J.  Sci.,  1907,  2,  1 — 40). — The  resins  obtained  from  twenty- 
one  specimens  of  Canarium  luzonicum  have  been  investigated.  The 
resin  from  each  tree  was  worked  up  separately,  as  a  preliminary 
examination  indicated  that  the  terpenes  obtained  from  the  resins  of 
different  trees  varied  considerably.  The  resin  was  heated  in  a  flask 
placed  in  an  oil-bath  at  125 — 150°,  and  the  terpenes  distilled  under  a 
pressure  of  10 — 15  mm.  A  second  distillate  was  collected  when  the 
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temperature  was  raised  to  200°,  and  heavy  oils  were  collected  from 
200 — 230°  or  200 — 250°.  No  changes  appear  to  occur  at  these 
temperatures.  Of  the  twenty-one  samples,  ten  gave  pure  <i-limonene, 
and  nine  contained  more  or  less  phellandrene.  Several  of  the  latter 
also  contained  ^-limonene  and  probably  another  terpene  of  the  limonene 
series.  Pinene  does  not  appear  to  be  present. 

The  remaining  two  samples  of  resin  gave  terpenes  which  were 
practically  inactive,  and  these  proved  to  be  terpinene  and  terpinolene. 
The  terpinolene  extracted  from  the  fresh  resin  is  practically  pure,  but 
when  kept  for  some  time,  or  when  heated,  it  gradually  undergoes  a 
change,  yielding  dipentene,  a  small  amount  of  d- phellandrene,  and  an 
unknown  lsevorotatory  terpene.  This  is  the  only  case  in  which  ter¬ 
pinolene  has  been  found  in  a  natural  product. 

The  specific  gravities,  rotatory  powers,  refractive  indices,  and  solu¬ 
bilities  in  55%  alcohol  of  some  of  the  higher  fractions  have  been 
determined.  In  most  cases  these  fractions  were  inactive  or  slightly 
lmvorotatory.  In  one  case  only  was  a  strongly  dextrorotatory  fraction, 
a $  +71  6°,  obtained.  This  fraction  gave  analytical  results  agreeing 
with  the  formula  C15H260,  and  when  rubbed  with  a  glass-rod,  solidified. 
It  is  probably  a  sesquiterpene  alcohol.  Factors  which  affect  the 
composition  of  the  oils  obtained  from  the  resins  are:  (1)  age  of  the 
resin  ;  (2)  temperature  of  distillation,  and  (3)  time  occupied  in  dis¬ 
tilling.  The  two  latter  factors  affect  the  yields  of  higher  oil  more 
than  of  the  terpenes  proper. 

The  optical  activity  of  both  eMimonene  and  of  phellandrene  decreases 
when  the  terpenes  are  kept,  probably  owing  to  oxidation.  If  dipentene 
is  formed  from  cMimonene  at  high  temperatures  (compare  Wallach, 
Abstr.,  1885,  550),  the  change  is  extremely  slow,  and  even  at  380°  it 
would  take  many  hours  for  the  formation  of  an  amount  sufficient  for 
detection.  Limonene  is  almost  completely  polymerised  when  heated 
on  the  water-bath  with  a  little  dilute  sulphuric  acid  dissolved  in  glacial 
acetic  acid.  Boiling  with  a  mixture  of  absolute  alcohol  and  a  little 
dilute  sulphuric  acid  converts  the  terpene  into  a  mixture  of  inactive 
terpenes  with  relatively  high  boiling  points,  184 — 200°,  whereas 
boiling  with  sulphuric  acid  in  dilute  alcohol  produces  hydration.  The 
addition  of  hydrochloric  acid  to  limonene  and  its  subsequent  removal 
by  means  of  aniline  transforms  a  considerable  proportion  of  the 
limonene  into  dipentene.  Limonene  hydrochloride  has  b.  p. 
89  —  91°/12  mm.  The  phellandrene  obtained  from  the  different  resins 
was  Wallach’s  a-phellandrene.  The  nitrite  after  solution  in  ethyl 
acetate  at  30°  and  crystallising  at  the  temperature  of  a  freezing 
mixture  has  m.  p.  120 — 121°,  but  if  crystallised  from  hot  ethyl 
acetate  it  has  the  lower  m.  p.  given  by  Wallach.  The  solution  of  the 
nitrite  in  chloroform  gradually  diminishes  in  activity,  and  after  some 
four  hours  is  inactive,  but  after  a  longer  period  may  become  dextro¬ 
rotatory. 

The  hydrocarbon  is  not  racemised  when  heated  at  200°  for  ten  hours 
in  a  sealed  tube,  but  at  225 — 250°  the  phellandrene  is  decomposed. 
It  forms  a  hydrochloride  which  decomposes  when  distilled  under 
reduced  pressure.  The  dibromide  is  a  mobile  oil.  When  kept  for 
some  time,  phellandrene  is  oxidised  by  the  atmospheric  oxygen,  yielding 


544 


ABSTRACTS  of  chemical  papers. 


a  crystalline  compound,  C10H18O2,  dihydroxyphellandrene,  which  sepa¬ 
rates  from  hot  ethyl  acetate  in  colourless  needles,  m.  p.  164’5 — 165-5°. 

J.  J.  S. 

Volatile  Oil  of  Juniperus  Phoenicea.  J.  Rodie  (Bull.  Soc.  chim., 
1907,  [iv],  1,  492 — 497.  Compare  Abstr.,  1906,  i,  971.  Bennett  and 
Umney,  Pharm.  J.,  75,  827). — The  portion  of  this  oil  boiling 

above  180°  contains  a  minute  quantity  of  an  aldehyde  and  25T7%  of 
alcohols  calculated  as  C10HlgO,  of  which  5*03%  occurs  in  the  form  of 
esters.  The  aldehyde ,  isolated  by  means  of  its  crystalline  compound 
with  sodium  hydrogen  sulphite,  furnishes  a  liquid  oxime  and  a  corre¬ 
sponding  naphthacinchonic  acid ,  which  is  crystalline  and  decomposes  at 
275 — 276°.  On  oxidation  with  alkaline  permanganate  the  aldehyde 
appears  to  be  completely  decomposed.  It  does  not  seem  to  be  identical 
with  any  of  the  aldehydes  known  to  occur  in  volatile  oils. 

The  more  volatile  portion  of  the  mixture  of  acids  obtained  by 
saponifying  the  esters  contained  in  the  non-terpenic  portion  of  the  oil 
include  acetic  and  hexoic  acids,  and  in  addition  probably  a  minute 
quantity  of  a  second  acid  soluble  in  water.  Two  other  acid  fractions 
were  obtained,  the  one  boiling  at  210 — 255°  and  the  other  at  255 — 265°; 
the  latter  is  near  the  boiling  point  of  aecoic  acid,  but  the  material 
differs  from  this  in  specific  gravity,  and  may  be  a  mixture  of  a  fatty 
with  a  hydroxy-acid,  or  is  possibly  identical  with  the  acid  which  Fromm 
(Abstr.,  1900,  i,  402)  obtained  from  German  savib.  T.  A.  H. 

Resin-balsam  of  Pinus  halepensis.  Alexander  Tschirch  and 
H.  Schulz  (Arch.  Pharm.,  1907,  245,  156 — 163). — This  resin  is  used 
in  Greece  for  preserving  and  flavouring  wine  ;  the  sample  examined 
had  approximately  acid  number  130  and  saponification  number  150. 
From  a  solution  of  it  in  ether,  1%  aqueous  ammonium  carbonate 
extracts  halepopinic  acid,  C21H3203  ;  this  is  amorphous,  with  m.  p.  72°, 
acid  number  171  (corresponding  with  monobasicity),  and  saponification 
number  217  ;  its  lead  salt  is  soluble  in  alcohol. 

From  the  remaining  ethereal  solution,  1%  aqueous  sodium  carbonate 
solution  extracted  a  crude  acid,  which  yielded  lead  salts  respectively 
insoluble  and  soluble  in  alcohol.  The  acid  of  which  the  lead  salt  is 
insoluble  in  alcohol,  halepopinolic  acid,  Cl7H2602,  is  crystalline,  has 
m.  p.  148 — 149°,  acid  number  187  (corresponding  with  monobasicity), 
and  saponification  number  246  ;  its  silver  salt  was  analysed.  This  acid 
can  be  isolated  from  the  balsam  in  several  different  ways.  The  acid 
of  which  the  lead  salt  is  soluble  in  alcohol,  halepopinitolic  acid, 
C16H2602,  is  amorphous,  and  has  in,  p.  78 — 80°,  acid  number  188 
(corresponding  with  monobasicity),  and  saponification  number  247. 

From  the  remaining  ethereal  solution  the  ether  was  distilled  off,  and 
the  residue  was  distilled  with  steam.  An  essential  oil  passed  over,  with 
b.  p.  150 — 152°,  and  D  0-897,  whilst  a  small  quantity  of  a  resen 
remained  behind. 

The  balsam  also  contains  a  bitter  principle  in  small  amount. 

In  one  hundred  parts  of  the  resin  there  are  contained  approximately  : 
halepopinic  acid,  5  ;  halepopinolic  and  halepopinitolic  acids,  59  ; 
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essential  oil,  21 — 26  ;  resen,  06 ;  the  residue  consists  of  impurities 
mechanically  mixed  with  the  balsam.  C.  F.  B. 

Glycyrrhizin.  Alexander  Tschirch  and  H.  Cederberg  (Arch. 
Pharm.,  1907,  245,  97 — 111). — Glycyrrhizin  consists  of  the  potassium 
and  calcium  salts  of  glycyrrhizic  acid  and  was  isolated  from  liquorice. 

Glycyrrhizic  acid,  C44H64019,  m.  p.  205°,  does  not  contain  nitrogen, 
has  a  sweet  taste,  and  is  optically  inactive.  Its  acid  number  corre¬ 
sponds  with  tribasicity ;  the  mono-potassium  and  mono -ammonium 
salts,  obtained  by  crystallisation  from  acetic  acid,  were  analysed.  The 
acid  forms  a  hexa- acetyl  derivative,  with  m.  p.  210°.  It  does  not  reduce 
ammoniacal  silver  solution  or  Fehling’s  solution.  When  fused  with 
potassium  hydroxide,  it  yields  acetic  and  oxalic  acids,  but  no  proto- 
catechuic  or  jp-hydroxy  ben  zoic  acid.  When  it  is  boiled  for  five  hours 
with  3%  sulphuric  acid,  air  being  excluded,  glycyrrhetic  acid,  C32H48Olr 
(molecular  weight  determined  ebullioscopically),  m.  p.  210°  (hitherto 
known  as  “  glycyrrhetin  ”),  is  precipitated,  and  can  be  crystallised  from 
acetic  acid  ;  this  has  an  acid  number  corresponding  with  monobasicity, 
and  forms  a  diacetyl  derivative  with  m.  p.  219°.  The  solution  from 
which  this  acid  has  separated  contains  glycuronic  acid,  which  has  not 
been  obtained  hitherto  from  a  vegetable  source.  The  behaviour  of 
glycyrrhizic  acid  is  thus  in  harmony  with  the  formula 

CQoH-C31H1.i0;}[0»CH<CH^QH^0CH^QH)>CH-CHt0HVC0„H]2. 

Glycyrrhizic  Acid. 

The  drug  contains  about  3%  of  glycyrrhizic  acid,  also  0’2%  of  a 
fatty  substance  with  a  bitter  taste,  and  dextrose.  Mannitol  is  present 
in  the  liquid  from  which  the  crude  glycyrrhizic  acid  has  been  pre¬ 
cipitated  with  sulphuric  acid,  but  it  is  not  present  in  the  original  drug. 

C.  F.  B. 

Jafferabad  and  Uganda  Aloes.  Eugene  Leger  (J.  Pharm. 
Chim.,  1907,  25,  [vi],  476 — 483.  Compare  Abstr.,  1900,  i,  512; 
1902,  i,  549,  685,  ii,  484;  1903,  i,  356  ;  1904,  i,  907).— Jafferabad 
aloes,  derived  from  Aloe  abyssinica,  contains  barbaloin,  identical  with 
that  present  in  Barbadoes  aloes  (compare  Shenstone,  Pharm.  J ., 
13,  461,  and  Tschirch  and  Hoffbauer,  Abstr.,  1905,  i,  913).  Uganda 
aloes,  probably  derived  like  Cape  aloes  from  Aloe  ferox,  also  contains 
barbaloin  (compare  Naylor  and  Bryant,  Pharm.  J.,  1899,  296,  and 
Tschirch  and  Klaveness,  Abstr.,  1901,  i,  602).  It  is  pointed  out  that 
as  the  melting  points  of  the  aloins  are  indefinite  they  are  untrust¬ 
worthy  as  means  of  identification.  T.  A.  H. 

Rottlerin.  Hermann  Thoms  (Arch.  Pharm.,  1907,  245, 154 — 155), 
— A  reply  to  Telle  (this  vol.,  i,  435).  C.  F.  B. 

Action  of  Magnesium  Phenyl  Bromide  on  Caffeine,  and  some 
of  its  Derivatives.  Heinrich  Schulze  (Per.,  1907, 40,  1744 — 1754). 
— By  the  interaction  of  magnesium  phenyl  bromide  and  caffeine  or 
bromocaffeine  in  benzene  solution  a  compound,  C20H20ON4,  is  formed 
along  with  diphenyl  and  triphenyl  earbinol.  This  separates  in 
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colourless,  short,  many-faced  crystals,  m.  p.  249 — 250°,  and  is  a  mono¬ 
acid  base ;  the  hydrochloride  crystallises  in  long,  colourless,  silky 
needles,  m.  p.  250°  ;  the  aurichloride  forms  yellowish-red  needles,  m.  p. 
200 — 202°  (decomp.)  ;  the  platinichloride,  brownish-yellow,  glistening 
plates,  decomposing  about  183°. 

8-Methylcaffeine  gives  a  compound ,  C21H22ON4,  m.  p.  224 — 225°, 
crystallising  in  long,  glistening  needles;  the  hydrochloride  forms  colour¬ 
less  needles  decomposing  at  262 — 263°,  and  the  platinichloride, 
brownish-yellow,  glistening  plates,  m.  p.  234°  (decomp.).  A  considerable 
quantity  of  bases  soluble  in  water  is  also  produced  during  the  above 
reactions. 

Ethoxy  caffeine  yields  a  faintly  basic  compound,  C26H91ON4,  m.  p. 
235°,  crystallising  in  colourless,  right-angled  plates  which  dissolves  in 
sulphuric  acid  with  a  red  coloration  ;  the  aurichloride  forms  orange-red, 
glistening  plates,  m.  p.  215°,  whilst  the  corresponding  platinichloride 
forms  orange  plates,  which  darkens  at  250°,  m.  p.  271 — -272°.  This 
compound  is  also  produced  from  methoxycaffeine ;  it  is  probably  an 
homologue  of  the  compounds  C20H20ON4  and  C21H22ON4,  in  which  the 
alkoxy-group  has  been  replaced  by  phenyl. 

In  addition,  a  strongly  basic  compound,  Ca0H22N4,  m.  p.  152 — 153°, 
crystallising  in  bright,  yellow,  long  needles  is  formed  either  from  ethoxy- 
or  methoxy -caffeine.  The  hydrochloride  crystallises  in  yellow  needles, 
which  become  fiery  red  on  heating,  m.  p.  224°  (decomp.)  ;  it  dissolves 
in  water  with  a  red  dish -yellow  coloration. 

Ethoxycaffeine  yields  a  third  faintly  basic  substance,  sparingly 
soluble  in  water,  crystallising  in  long,  colourless,  silky  needles,  which 
darkens  about  200°,  m.  p.  255°  (decomp.).  Methoxycaffeine  does  not 
yield  a  similar  product.  E.  F.  A. 

Derivatives  of  Cincholeupone.  I.  Paul  Rabe  [and  Ernst 
Ackermann]  ( Ber .,  1907,  40,  2013 — 2015.  Compare  Rabe,  this  vol., 
i,  78  ;  Konigs,  Bernhart,  and  Ibele,  this  vol.,  i,  345), — isoNitroso- 
methylcinchotoxine  (Rohde  and  Schwab,  Abstr.,  1905,  i,  228)  when 
treated  with  phosphorus  pentachloride  and  then  pouied  into  ice-cold 
water,  yields  cinchonic  acid  and  the  nitrile  of  methylcincholeupone, 

CN^CHy  The  latter  is  a  clear  liquid  with 

an  odour  of  piperidine  and  is  moderately  soluble  in  water  ;  b.  p. 
186 — 187°/90 — 95  mm.,  Df  0-9366,  w2D°  1-4707.  The  methiodide, 
CnH21N8I,  form  prismatic  needles,  decomposing  at  about  270°.  The 
picrate,  C16H2207N5,  crystallises  in  lemon-yellow  plates,  m.  p.  142°,  and 
the  picrolonate,  C20H26O5N6,  in  rhombic,  pale  orange-coloured  plates, 
m.  p.  208°.  J.  J.  S. 

Action  of  Nitric  Acid  on  Cinchonine.  Paul  Rabe  and  Ernst 
Ackermann  {Ber.,  1907,  40,  2016 — 2017.  Compare  Weidel,  Annalen, 
1874,  173,  76). — A  diacid  base,  C19H20O6N4,  has  been  obtained  by 
heating  cinchonine  with  nitric  acid  (D  1-3)  in  an  oil-bath  at 
100' — 110°  for  some  forty-eight  hours.  It  is  isolated  by  pouring  into 
ice-cold  water  and  adding  a  slight  excess  of  ammonia.  It  crystallises 
from  alcohol  in  slender  needles,  m.  p.  238°  (decomp.),  is  insoluble  in 
ether  or  light  petroleum  and  only  sparingly  soluble  in  benzene,  chloro- 
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form,  or  alcohol.  The  hydrochloride,  C19H20O6N4,2HCl,  decomposes  at. 
238°.  The  base  is  stable  towards  permanganate,  but  is  oxidised  by 
chromic  acid  to  cinehonic  acid.  J.  J.  S. 

Constitution  of  Morphine  and  of  Hydroxymethylmorphi- 
methine.  Robert  Pschorr  and  Hans  Einbeck  ( Ber .,  1907,  40, 
1980 — 1983). — A  reply  to  Knorr  and  Horlein  (Abstr.,  1906,  i,  877). 
Hydroxymethylmorphimethine  (Knorr  and  Schneider,  Abstr..,  1906, 
i,  449)  reacts  not  only  as  an  alcohol,  but  also  as  a  ketone.  The  semi- 
carbazone,  C20H2(5O4N4,  m.  p.  155°,  crystallises  from  ethyl  acetate  in 
glistening  plates  containing  the  solvent.  The  oxime  is  not  crystalline  ; 
its  hydrochloride ,  C19H9604N2CI,  decomp.  279°  (corr.).  Neither  hydr- 
oxycodeine  (Ach  and  Knorr,  Abstr.,  1903,  i,  849)  nor  a-  or  /3-methyl- 
morphimethine  give  semicarbazones  or  oximes  and  the  conclusion  is 
drawn  that  the  bridge  of  the  phenantkrene  nucleus  is  dihydrogenised 
in  hydroxycodeine,  but  unsaturated  in  hydroxymethylmorphimethine, 
and  (in  opposition  to  Knorr)  that  there  is  attached  to  it  the  nitrogen 
and  not  the  carbon  side-ring  in  hydroxycodeine  and  in  the  morphine 
alkaloids,  thus  providing  a  further  support  for  Pschorr’s  pyridine 
formula  for  morphine.  W.  R. 

Morphine.  IX.  isoCodeinone  and  the  Isomerism  of  Codeine, 
isoCodeine,  and  ^-Codeine.  Ludwig  Knorr  and  Heinrich  Horlein 
(Ber.,  1907,  40,  2032 — 2039.  Compare  this  vol.,  i,  151;  Schryver 
and  Lees,  Trans.,  1901,  79,  576). — Codeine  and  ^-codeine  when  oxidised 
carefully  with  chromic  acid  yield  the  same  ketone,  isocodeinone, 
isomeric  with  codeinone.  When  decomposed,  this  ketone  yields  a 
phenanthrene  derivative  isomeric  with  that  obtained  from  codeinone. 
The  conclusion  drawn  from  these  facts  is  that  iso-  and  ^-codeine  are 
structurally  identical  and  only  stereoisomeric,  whereas  codeine  and 
isocodeine  are  structurally  isomeric.  All  three  compounds  yield  the 
same  deoxycodeine  (this  vol.,  i,  235),  and  the  isomerism  is  probably  due 
to  the  different  positions  occupied  by  the  hydroxyl  group  in  the  com¬ 
pounds,  and  the  conversion  of  codeine  into  the  isomeric  bases  is  then 
accompanied  by  a  wandering  of  the  hydroxyl  radicle. 

iso  Codeinone,  C18H1903N,  may  be  isolated  as  its  sparingly  soluble 
chromate.  It  crystallises  from  alcohol  in  long,  compact  prisms,  m.  p. 
174 — 175°,  decomposes  at  240°,  [u]i,6  —25°  in  99%  alcohol.  It  does 
not  give  a  characteristic  reaction  with  sulphuric  acid,  and,  unlike 
codeinone,  is  comparatively  stable  towards  dilute  hydrochloric  acid. 
With  concentrated  hydrochloric  acid,  it  yields  phenolic  bases.  With 
acetic  anhydride,  it  is  decomposed,  yielding  methylethanolamine,  but 
the  main  product  is  triacetylthebenine  (Freund  and  Michaels,  Abstr., 
1897,  i,  495). 

iso  Codeinone- oxime,  C18H90O3N2,  has  been  obtained  in  an  amorphous 
condition  only;  the  semicarbazone,  C19H2203N4,  forms  slender  needles, 
m.  p.  180°  (decomp.),  the  corresponding  codeinone  semicarbazone  has 
m.  p.  185°  (decomp.),  and  then  solidifies  and  begins  to  decompose  at 
about  250°.  iso  Codeinone  methiodide,  C18H1903N,MeI,  crystallises  in 
flat  needles,  which  decompose  at  about  220°,  [a]o  —12°  in  aqueous 
solution.  It  is  more  stable  than  codeinone  methiodide  and  may  be 
crystallised  from  water,  but  is  decomposed  by  sodium  hydroxide, 
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yielding  a  phenolic  base ,  C19H2103H,  which  decomposes  at  about  235°. 
When  heated  with  alcohol  at  160 — 170°,  the  methiodide  yields  a 
diacetoxymethoxyphenanthrene,  m.  p.  155 — 156°,  which  is  isomeric 
with  the  product  obtained  from  codeinone  methiodide  (Knorr,  Abstr., 
1904,  i,  916)  and  dimethylaminoethyl  ether,  T.  J.  S. 

Morphine.  X.  9- Amino-3 : 4-dimethoxyphenanthrene  and 
3  : 4-Bimethoxyphenanthrene-9-carboxylic  Acid.  Ludwig  Knorr 
and  Heinrich  Horlein  ( Ber .,  1907,  40,  2040 — 2042). — The  ethyl  ester 
of  dimethylmorphole-9-carboxylic  acid,  C19H1804  (Pschorr  and  Sumu- 
leanu,  Abstr.,  1900,  i,  487)  form  compact  crystals,  m.  p.  80°.  With 
hydrazine  hydrate  in  absolute  alcoholic  solution,  it  yields  the  hydrazide, 
C^H^OgKg,  m.  p.  207 — 208°.  The  corresponding  azide,  CjyHjgOgNg, 
crystallises  in  pale  yellow  plates,  decomposes  at  about  85°,  and  when 
heated  with  ethyl  alcohol  yields  the  urethane  of  9-aminodimethyl- 
morphole,  C19H1904N,  m.  p.  145°.  When  hydrolysed  with  alcoholic 
potassium  hydroxide,  the  urethrane  yields  9-aminodimethylmorphole  as 
an  oil.  The  hydrochloride  and  sulphate  are  both  sparingly  soluble. 

J.  J.  S. 


Morphine.  XI.  Hydroxymethylmorphimethine  (Keto- 
dihydromethylmorphimethine).  Ludwig  Knorr  and  Heinrich 
Horlein  (Ber.,  1907,  40,  2042 — 2048). — The  degradation  of  hydroxy- 
codeine  (Knorr  and  Schneider,  Abstr.,  1906,  i,  449)  is  analogous  to 
the  toxin  decomposition  of  quinine  alkaloids  or  to  the  conversion  of 
narcotine  into  narceine,  and  the  compound  described  as  hydroxy¬ 
methylmorphimethine  ( loc .  cit.)  is  now  shown  to  be  ketodihydromethyl- 
morphimethine  (I).  With  acetic  anhydride  it  yields  a  mono-  and  not  a 
diacetyl  derivative.  The  following  derivatives  of  the  acetyl  deriv¬ 
ative  have  been  prepared  and  analysed  :  hydriodide,  C21H2505N,HI, 
O  Me 


MeOi! 


-CH2-CH2-NMe2 


O - s 

(I.)  OH 


(II.)  O— 


OH 


m.  p.  270°  (decomp.);  hydrobromide,  quadratic  plates,  decomposing  at 
280 — 285° ;  methiodide  (loc.  cit.).  Hydroxycodeine  yields  a  diacetyl 
derivative  (Ach  and  Knorr,  Abstr.,  1903,  i,  849).  It  would  thus 
appear  that  the  oxygen  atom  introduced  into  the  molecule  of  codeine 
in  its  oxidation  to  hydroxycodeine  is  present  in  this  latter  as  a  hydroxy- 
group,  but  is  no  longer  present  in  this  form  in  ketodihydromethyl- 
morphimethine,  but  appears  again  as  phenolic  hydroxyl  when  the  base 
is  decomposed  with  acetic  anhydride,  yielding  a  phenanthrene  derivative. 
The  ketonic  nature  of  ketodihydromethylmorphimethine  has  been 
proved  by  conversion  into  an  oxime  and  semicarbazone.  The  oxime 
yields  a  crystalline  methiodide,  C19H2404N2,MeI,  which  changes  colour 
at  250°  and  decomposes  rapidly  at  270°. 

The  annexed  formula  (II)  is  suggested  for  morphine. 


J.  J.  S. 
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Preparation  of  Acid  and  Normal  Cotarine  Phthalates. 

Knoll  and  Co.  (D.R.-P.  180395). — Cotarnine  hydrogen  phthalate 

is  prepared  by  shaking 
OMe  or  stirring  together 

in  absolute  ether  an 
intimate  mixture  of 
cotarnine  andphthalic 
anhydride  until  the 
reagents  are  employed 
of  cotarnine  is  doubled 
G.  T.  M. 


-CH:NMe-0*C0-C6H4*C02H. 

ch2ch2 


product  is  completely  soluble  in  water.  The 
in  molecular  proportion  and  when  the  amount 
the  normal  cotarnine  phthalate  is  produced. 


Application  to  Pyridine  of  the  Direct  Method  of  Hydro¬ 
genation  by  Means  of  Nickel.  Paul  Sabatier  and  Alphonse 
Mailhe  ( Compt .  rend.,  1907,  144,  784 — 786). — When  pyridine  vapour- 
mixed  with  excess  of  hydrogen  is  passed  over  a  column  of  reduced 
nickel  kept  at  160 — 180°,  the  product  is  found  to  contain  a  small 
quantity  of  an  amine  which  is  not  piperidine,  but  is  probably  normal 
amylamine,  it  resembles  tsoamylamine  in  properties.  If  the  nickel  is 
heated  at  220°,  the  amylamine  formed  breaks  down  into  pentane  and 
ammonia  (compare  Hoffmann  Abstr.,  1883,  813),  at  350°  the  destruc¬ 
tion  of  the  pyridine  is  much  more  rapid.  This  rupture  of  the  pyridine 
nucleus  on  attempted  hydrogenation  in  presence  of  nickel  has  already 
been  observed  by  Padoa  and  Carughi  (Abstr.,  1906,  i,  765)  in  the  case 
of  quinoline,  methyl-o-toluidine  here  being  the  final  product.  The 
fact  that  the  benzene  nucleus  is  readily  hydrogenated  by  this  method, 
whilst  the  pyridine  ring  is  not,  is  evidence  against  the  Korner 
formula  for  the  latter  substance.  On  passing  piperidine  vapour  alone 
over  reduced  nickel  heated  at  250°,  it  is  completely  decomposed  into 
pyridine  and  hydrogen.  E.  H. 


Derivatives  of  Quinquevalent  Chromium.  III.  Rudolf  F. 
Weinland  and  Max  Fiederer  ( Ber 1907,  40,  2090 — 2093.  Compare 
this  vol.,  ii,  31,  and  Weinland  and  Friedrich,  Abstr.,  1906,  i,  37). — The 
pyridinium  tetrachlorohydroxy  chromanate,  C5NH5,CrCl4*OH,  previously 
described,  is  most  conveniently  prepared  by  saturating  glacial  acetic 
acid  with  hydrogen  cldoride,  dissolving  chromic  acid  in  this,  and  after 
an  interval  adding  pyridine  dissolved  in  acetic  acid.  The  salt 
crystallises  without  water  in  brownish-red,  doubly  refractive,  right- 
angled  plates.  The  quinolinium  salt  can  be  prepared  in  a  similar 
manner ;  it  also  crystallises  without  water.  The  method  is  also 
available  for  preparing  the  alkali  salts  of  the  type  CrOCl3,2KCl. 

E.  F.  A. 

New  Method  of  Introducing  Alkyl  or  Aryl  Groups  into 
Pyridine  or  Quinoline  Bases.  Constitution  of  Mixed  Organo- 
magnesium  Compounds.  Bernardo  Oddo  (Atti  R.  Accad.  Lincei, 
1907,  [v],  16,  i,  538 — 545). — The  author  has  continued  the  study  of 
the  compounds  obtained  by  the  action  of  mixed  organo-magnesium 
compounds  on  the  pyridine  and  quinoline  bases  (Abstr.,  1904,  i,  920; 
see  also  Sachs  and  Sachs,  Abstr.,  1904,  i,  925;  Tschelinzeff,  Abstr., 
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1905,  i,  40).  The  results  obtained  render  it  possible  to  determine 
the  constitution  of  all  the  organ o-magnesium  compounds  yet  prepared, 
starting  from  the  known  constitutions  of  Grignard’s  compounds. 

It  is  found  that  when  magnesium,  an  alkyl  or  aromatic  halogen 
compound,  and  traces  of  pyridine  or  quinoline  are  brought  into  con¬ 
tact  in  toluene,  benzene,  or  light  petroleum,  a  reaction  begins,  in  some 
cases  in  the  cold,  but  soon  ceases  and  leaves  most  of  the  magnesium 
unchanged,  even  though  a  small  quantity  of  iodine  is  added  and  the 
mixture  heated  for  a  long  time  in  a  reflux  apparatus.  Hence,  pyridine 
and  quinoline  do  not  act  catalytically  as  does  dimethylaoiline,  the  re¬ 
action  only  proceeding  as  far  as  the  formation  of  substituted  ammo¬ 
nium  iodide.  If,  however,  1  mol.  of  the  pyridine  or  quinoline  is  added 
per  mol.  of  the  halogen  compound,  all  the  magnesium  disappears  and 
the  reaction  is  complete  in  a  few  minutes.  With  aliphatic  halogen 
compounds,  the  reaction  proceeds  in  presence  of  either  toluene  or 
benzene  or  light  petroleum,  but  with  halogen  derivatives  of  the  aromatic 
series  it  is  necessary  for  the  solvent  to  have  a  b.  p.  of  at  lowest  about 
80°.  The  organo-magnesium  compounds  thus  formed  are  obtained  as 
a  fine  powder  or  crystalline  magma,  and  alter  far  more  rapidly  than 
those  described  previously  (Abstr.,  1904,  i,  920).  The  latter,  when 
treated  with  water,  yield  the  hydrocarbon  corresponding  with  the 
alkyl  radicle  and  the  free  base,  but  the  compounds  now  described  give, 
under  the  action  of  water,  the  base  with  an  alkyl  radicle  in  the 
nucleus.  Thus,  from  bromobenzene,  quinoline,  and  magnesium  in 
toluene  solution,  2-phenylquinoline  is  obtained. 

Similar  results  are  obtained  on  attempting  to  prepare  the  mixed 
compound  of  pyridine  and  quinoline  with  magnesium  phenyl  bromide 
by  adding  1  mol.  of  each  base  to  1  mol.  of  the  organo-metallic  com¬ 
pound  prepared  by  Grignard’s  method. 

These  compounds  possess  the  structure  R’Q'Mg’Alk  (where 
Q  =  quinoline  or  other  base),  whilst  those  previously  described  are 
represented  by  R*Mg*Q’ Aik. ;  these  constitutions  are  indicated  by  the 
behaviour  of  the  compounds  towards  water,  a  reaction  which  the 
author  employs  generally  for  determining  the  structure  of  mixed 
organo-magnesium  compounds.  In  this  way  it  is  found  that  the  con¬ 
stitutions  of  all  the  organo-magnesium  compounds  known  are  as 
follow.  I.  Oxonium  type :  (a)  Grignard’s  mono-ether  compounds, 
R’Mg'OEt^Alk. ;  ( ft )  Tschelinzeff’s  diether  compound, 
R*Mg*OEt2*OEt2*Alk. 

( loc .  cit.).  II.  Ammonium  type,  corresponding  with  the  preceding  in 
formula  and  in  chemical  behaviour  :  (a)  Tschelinzeff’s  monodimethyl- 
aniline  compound,  R’Mg'Q’Alk. ;  (ft)  monoquinoline  compound  of 
Sachs  and  Sachs  {loc.  cit.),  R-Mg*Q*Alk. ;  (c)  polyquinoleic  compounds 
of  Oddo,  R-Mg-N(:C9H7)*NAlk.:C9H7  and 

R-Mg-N(:O9H7)*N(':C0‘H7)-NAlk.:C9H7. 

III.  Mixed  oxonium-ammonium  type :  pyridine-ether  compounds  of 
Oddo,  R,Mg*N(:Cr,H5)*N’(:C5H5)-OEt2Alk.,  or  with  the  ether  molecule 
interchanged  with  one  or  other  of  the  N:C5H5  groups.  All  the  above 
compounds,  when  treated  with  water,  yield  the  hydrocarbons  corre¬ 
sponding  with  the  alkyl  radicle  of  the  haloid  compound  employed. 

IV.  Ammonium  type,  isomeric  with  those  of  cla^s  II:  (a)  Oddo’s 
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compounds  (Abstr.,  1904,  i,  920),  R*Q*Mg'Alk.  ;  (6)  compound  ob¬ 
tained  by  Oddo  by  the  simultaneous  action  of  pyridine  and  quinoline 
on  Grignard’s  compounds,  R‘N(:C9H?)*Mg-NAlk.:C5H5.  The  action 
of  water  on  these  compounds  yields  the  alkylated  bases.  T.  H.  P. 

Indoles.  Angelo  Angeli  and  Guerriero  Marchetti  ( Atti  R. 
Accad.  Lined,  1907,  [v],  16,  i,  381 — 384.  Compare  this  vol.,  i, 
436). — The  action  of  nitrous  acid  on  indole  yields  a  compound, 

N<W>C:N-OH,  which  is  probably  identical  with  the  so-called 

nitrosoindole  prepared  by  Zatti  and  Ferratini  (Abstr.,  1890,  1293; 
1891,  67)  by  the  action  of  sodium  nitrite  on  an  acetic  acid  solution  of 
indole. 

The  action  of  formic  acid  on  indoles,  which  should  give  rise  to 
compounds  of  the  form  4  J>CICH,OH,  yields,  instead,  com¬ 

pounds  identical  with  those  regarded  as  aldehydes, 

nh<5^>c-cho. 

On  the  other  hand,  ethyl  formate  generally  yields  hydroxymethylene 
derivatives.  This  explains  why  pyrrole-2- aldehyde  (Bamberger  and 
Djigerdjan,  Abstr.,  1900,  i,  309),  which  exhibits  behaviour  only 
slightly  resembling  that  of  ordinary  aldehydes,  does  not  react  with 
dihydroxyammonia  (Abstr.,  1905,  ii,  385)  to  form  the  corresponding 
hydroxamic  acid.  Also  the  hydroxymethylene  compounds, 

r-coch:ch-oh, 

which  are  formed  by  the  action  of  ethyl  formate  on  the  ketones, 
R’COCHg,  and  which  were  at  first  regarded  as  aldehydes, 

R-COCH2-CHO, 

do  not  react  with  dihydroxyammonia,  although  they  yield  oximes, 
hydrazones,  &c.  The  reaction  with  dihydroxyammonia  is  not  given  by 
2-methylindole- 3-aldehyde  (Plancher  and  Ponti,  this  vol.,  i,  341),  which, 
however,  reacts  readily  with  hydrazines  and  condenses  with  pyruvic  acid 
and  naphthylamines. 

The  authors  term  “true  aldehydes,”  R*CHO,  and  “  nitroso-deriv- 
atives,”  R-NO,  the  compounds  which  react  with  dihydroxyammonia, 
to  distinguish  them  from  hydroxymethylene  compounds,  CHRICH’OH, 
and  oximes,  CHR^N'OH.  In  the  case  of  true  aldehydes,  the  form¬ 
ation  of  oximes  and  hydrazones  takes  place  by  addition  of  hydroxyl- 
amine  or  hydrazine  to  the  double  linking  between  carbon  and  oxygen  : 
R’CHIO  +  NH2*OH  =  R*CH(OH)*NH*OH  -- >  R-CHiN-OH,  whilst, 
with  hydroxymethylene  compounds,  the  addition  as  to  the  double 
linking  between  2  carbon  atoms  :  CHR!CH*OH  +  NH2*OH  = 

ch2r-ch(oh)*nh-oh  — >  ch2r-ch:n-oh. 

T.  H.  P. 

Action  of  Bromoacetophenone  on  Thiocarbimides  and  Thio- 
urethanes.  Reinhold  von  Walther  and  H.  Greifenhagen  {J.  pr. 
Chem.,  1907,  [ii],  75,  201 — 211.  Compare  this  vol.,  i,  349;  Voltzkow, 
Abstr.,  1881,  43). — The  stability  of  the  condensation  products  of 
s-diphenyl-  and  s-ditolyl-thiocarbamides  with  bromoacetophenone 
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towards  hydrochloric  acid  rendered  attempts  to  prepare  oxythiazol- 
NR’CPh 

ines,  CO^r,  U„  ,  by  hydrolysis  of  the  arylimino-group,  unsuccessful, 
b  UJi 

It  is  found  now  that  such  oxythiazolines  are  formed  when  phenyl-  or 
jo-tolyl-thiocarbimide  is  heated  with  bromoacetophenone  in  alcoholic, 
but  not  in  benzene,  solution  under  pressure  at  110°.  The  condensation 
takes  place  in  three  stages  :  thethiourethane,  NHR*CS‘OEt,  formed  in 
the  first  stage,  reacts  with  the  bromoacetophenone,  forming  ethyl 
bromide  and  the  intermediate  product,  NHR’CO'S'CH^Bz,  which 
undergoes  ring  condensation  with  loss  of  water.  Oxythiazolines  cannot 
be  obtained  from  o-  or  m-tolylthiocarbimide,  but  are  formed  by  the 
action  of  bromoacetophenone  on  phenyl-,  o-  m-,  or  p-tolyl-thiourethane 
in  boiling  alcoholic  solution,  the  ring  condensation  being  completed  on 
prolonged  boiling  with  glacial  acetic  acid.  The  intermediate  substance, 
NHIt’CO'S'CHgBz,  can  be  isolated  only  from  the  product  of  the  action 
of  bromoacetophenone  on  o-tolylthiourethane. 

2-Oxy-3  :  4-diphenyl-2  :  3-thiazoline  crystallises  in  small  prisms,  m.  p. 
124°,  and  has  feeble  basic  properties. 

Tolylthiocarbimides  are  formed  in  80%  yields  by  boiling  s-ditolyl- 
thiocarbamides  with  acetic  anhydride. 

2-Oxy-4-phmyl-3-p-tolyl-2  :  3-thiazoline,  II  =  C7II7,  crystallises  from 
alcohol  in  needles,  m.  p.  130 '5°. 

2-Oxy-A-phenyl-3-m-tolyl-2  : 3-tliiazoline  crystallises  in  needles,  m.  p. 
123°,  dissolves  in  concentrated  acids,  and  is  reprecipitated  by  dilution 
with  water. 

The  compound ,  o-C7H,f  NH'CO’S’CH^OOPh,  crystallises  from 
alcohol  in  slender  needles,  m.  p.  138°,  dissolves  in  aqueous  sodium 
hydroxide,  forming  a  yellow  solution,  which  has  an  odour  of  aceto¬ 
phenone,  and  yields  a  flocculent  precipitate  and  an  odour  of  hydrogen 
sulphide  on  addition  of  dilute  sulphuric  acid,  and  is  converted 
slowly  by  cold  concentrated  sulphuric  acid  into  2-oxy-4-phenyl-3-o-tolyl - 
2 : 3 -thiazoline.  This  separates  from  glacial  acetic  acid  in  stout 
crystals,  m.  p.  109°,  dissolves  in  concentrated  acids,  and  when  heated 
with  concentrated  sulphuric  acid  yields  o-toluidine  sulphate. 

G.  Y. 

Triphenylhydrazine.  Max  Busch  and  Richard  Hobejn  ( Ber 
1907,  40,  2099 — 2102). — Triphenylhydrazine ,  NPh2*NHPh,  prepared 
by  the  interaction  of  magnesium  phenyl  bromide  with  phenylbydroxyl- 
amine,  crystallises  in  colourless  needles  which  turn  brown  at  139°, 
m.  p.  142°.  It  shows  no  basic  properties  and  dissolves  in  anhydrous 
sulphuric  or  acetic  acids  with  a  yellow  coloration  which  changes  to 
violet.  The  nitrosoamine,  NPh2'NPh*N’0,  forms  reddish-brown  needles, 
m.  p.  115°.  When  cautiously  treated  with  ethereal  hydrogen 
chloride,  a  more  or  less  green,  crystalline,  rearrangement  product  is 
formed,  the  hydrochloride  of  4  -amino-4' -anilinodiphenyl, 
NH2-CflH4-C6H4-NHPh, 

m.  p.  136 — 137°.  This  dissolves  in  concentrated  sulphuric  acid  with 
a  violet-red  coloration,  and  is  coloured  intensely  violet-red  by  a  trace  of 
nitrate  or  nitrite. 

^-Chlorophenylhydroxylamine  and  magnesium  phenyl  bromide  under 
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similar  conditions  yield  p  :jt/-dichloroazobenzene,  C6H4C1*NIN*C6H4C1, 
m.  p.  184°,  crystallising  in  silky,  glistening,  yellow  needles. 

E.  F.  A. 


Additive  Products  of  Trinitrobenzene  Derivatives  with 
Certain  Aromatic  Nitrogen  Compounds.  III.  Roberto  Ciusa 
and  C.  Agostinelli  ( Atti  R.  Accad.  Lincei,  1907,  [v],  16,  i,  409 — 412. 
Compare  Abstr.,  1906,  i,  891,  962). — The  authors  describe  further 
additive  products,  including  several  formed  from  picryl  chloride  and 
phenylhydrazones  of  aromatic  aldehydes.  These  compounds  are 
sparingly  soluble  in  ordinary  solvents  and,  like  the  corresponding 
trinitrobenzene,  trinitrotoluene,  and  trinitrophenol  derivatives,  exhibit 
variations  in  colour  and  solubility  related  to  the  different  radicles 
present  in  the  benzene  nuclei  of  the  original  aldehydes.  That  these 
radicles  influence  also  the  stability  of  the  additive  products  is  seen 
from  the  facts  that  the  phenylhydrazones  of  benzaldehyde,  m-nitro- 
benzaldehyde,  and  anisaldehyde  yield  compounds  with  w-dinitrobenzene 
which  existin  solution, but  couldnot  be  isolated,  whilst  piperonaldehyde- 
phenylhydrazone  gives  a  well  crystallised,  additive  compound  with 
m-dinitrobenzene.  These  results  are  related  to  the  observation  that 
tsosafrole  and  isoapiole,  which  contain  the  dioxymethylene  group,  give 
more  stable  picrates  than  isomethyleugenol  and  asarone,  which  contain 
only  inethoxy-groups. 

The  conclusion  is  drawn  that  the  phenylhydrazones  exhibit  behaviour 
analogous  to  that  of  the  secondary  amines.  If  derived  from  aliphatic 
aldehydes  or  ketones,  they  have  a  marked  basic  character  and  yield 
yellow  picrates,  whilst  those  derived  from  aromatic  aldehydes  exhibit  no 
basic  character  and  give  intensely-coloured  picrates,  and  trinitrobenzene 
and  trinitrotoluene  derivatives.  Similarly,  aliphatic  secondary  amines 
yield  yellow  picrates,  whilst  diphenylamine,  the  indoles  and  carbazole 
give  intensely-coloured,  additive  products  with  aromatic  polynitro- 
hydrocarbon  derivatives. 

Benzaldehydephenylhydrazone  and  picryl  chloride  give  the  com¬ 
pound,  C13H12N2,206H206N3C1,  which  crystallises  from  alcohol  in  dark 
maroon,  shioing  needles,  m.  p.  90 — 91°. 

Piperonaldehydephenylhydrazone  and  picryl  chloride  give  the  com¬ 
pound,  C14H1202N2,2C6H206N3C1,  crystallising  from  alcohol  in  almost 
black,  shining  needles,  m.  p.  123°. 

Piperonaldehydephenylhydrazone  and  w-dinitrobenzene  yields  the 
compound,  C14H1202N2,C6H4(N02)2,  which  forms  dark  red,  rhombic 
prisms,  m.  p.  73 — 74°. 

Anisaldehydephenylhydrazone  and  picryl  chloride  give  the  compound, 
Ci4Hi40N2,2C6H206N3C1,  crystallising  in  shining,  black,  flattened 
needles,  m.  p.  92°. 

ra-Nitrobenzaldehydephenylhydrazone  and  picryl  chloride  yield  the 
compound,  C^HjjOgNg^CgHjjOgNgCl,  which  forms  shining,  brick-red- 
needles,  m.  p.  105°. 

Cinnamaldehydephenylhydrazone  and  picryl  chloride  give  the  com¬ 
pound,  C15H14N2,2CgH206N3C1,  which  separates  in  minute,  brick- red 
needles,  m.  p.  112  — 113°,  sparingly  soluble  in  alcohol. 

vol.  XCH.  i.  oo 
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2- Methylindole  and  picryl  chloride  yield  the  compound, 

C9H9N,2C0H2O6N3Cl, 

crystallising  from  alcohol  in  long,  dark  red  needles,  m.  p.  115 — 116°. 

3- Methylindole  and  picryl  chloride  give  the  compound , 

C9H9N,2C6H206N3C1, 

which  forms  long,  dark  red  needles,  m.  p.  112 — 113°.  T.  H.  P. 


Conversion  of  Quinonephenylhydrazones  into  Hydroxyazo- 
compcunds.  Karl  Auwers  ( Ber .,  1907,  40,  2154 — 2159). — In  a 
preliminary  notice  the  author  states  briefly  his  reasons  for  regarding 
the  acyl  derivatives  of  hydroxyazo-compounds,  excluding  McPherson’s 
quinonoid  isomerides  of  the  para  series,  as  O-esters.  Benzeneazo- 
jt?-cresol  acetate  and  its  hydrazo-compound  are  represented  by 
1ST 2Ph •  C6H3Me •  0  Ac  and  NAcPh-NH-C6H3Me-OH. 

The  latter  should  yield  by  careful  oxidation  the  quinonoid  A^acetate, 
KAcPh#NIC6H3MelO,  but  in  all  cases  the  ordinary,  yellow  0-ester  is 
obtained. 

The  benzoylation  of  /3-benzeneazo-a-naphthol  in  pyridine  produces 
a  dark  red  benzoate,  which  is  apparently  different  from  McPherson’s 
yellow  benzoate  obtained  from  /3-naphthaquinone  and  a-benzoylphenyl- 
hydrazine,  but  the  two  substances  are  shown  to  be  identical  by  the 
method  of  mixed  melting  point,  by  their  chemical  transpositions,  and 
by  their  crystallographic  properties  ;  the  benzoate  must  be  an  O-ester, 
since  it  yields  a  hydrazo-compound  by  reduction.  Similar  results  are 
recorded  in  the  case  of  /3-benzeneazo-a-naphthol  acetate.  In  connexion 
with  the  wandering  of  the  acetyl  group  which  must  take  place  during 
the  change  of  the  quinonoid  structure  into  the  benzene  nucleus,  the 
author  quotes  his  experiments  on  ®-alkylidenedihydrobenzenes  (this 
vol.,  i,  399).  C.  S. 


Azoxonium  Compounds.  V.  Azoxonium  Compounds 
derived  from  /3-Naphthaquinone.  Friedrich  Kehrmann,  H.  de 
Gottrau,  and  G.  Leemann  {Ber.,  1907,  40,  2071 — 2089). — The 
Nietzki-Otto  dye  (Abstr.,  1888,  949)  produced  by  condensation 
of  quinonedichloroimide  with  /3-naphthol  contains  an  amide  group, 
since  in  acid  solution,  on  heating,  the  azo-group  is  removed  and 
salts  of  naphthaphenazoxonium  are  formed.  These  are  immediately 
further  oxidised  in  the  naphthalene  nucleus,  forming  3-aminopheno- 
naphthazoxone.  Similarly,  the  Nietzki-Otto  compound,  when  ground 
with  aniline,  left  exposed  to  the  air  for  twenty-four  hours,  and  treated 
with  alcohol,  gives  rise  to  a  metallic  green  powder  and  a  violet  filtrate  ; 
the  former  is  3-amino-Q-anilinonaphthaphenazoxonium,  whilst  the  violet 
dye  contains  the  anilino-group  substituted  in  the  benzene  nucleus  ;  the 

^ewco-compound  (annexed  formula)  crystal¬ 
lises  as  hydrochloride  in  bright  yellow  needles 
and  forms  an  acetyl  derivative  of  which  the 
brownish-yellow  crystals  decompose  at  210° 
and  give  a  yellow,  fluorescent  solution.  On 
oxidation  with  ferric  chloride  a  reddish- 
violet  coloration  is  produced  which  changes 
to  purple-red  and  gives  a  dark  red  precipitate  with  sodium  chloride 
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solution  which  slowly  decolorises  in  water.  The  salts  at  first  formed  are 
unstable  and  oxidise  to  acetaminophenonaphthazoxone. 

4-Amino-l  :  2-naphthaquinone  and  o-aminophenol  condense  in  acid 
solution  to  a  compound ,  ClgH12ON2,  isomeric  with  the  Nietzki  dye, 
which  is  citron-yellow  coloured  and  a  pronounced  base.  Condensation 
in  acetic  acid  solution  leads  to  the  production  of  the  acetate.  The 
nitrate  forms  dark  brown,  metallic,  glistening  needles ;  the  platini- 
chloride  is  a  brownish-red,  crystalline  powder,  and  the  dichromate  a 
bright  red.  The  base  gives  an  anhydride  crystallising  in  straw-yellow, 
glistening  needles,  m.  p.  215°.  Nitrous  acid  is  quite  without  action 
on  the  base.  The  acetate  crystallises  in  orange-yellow,  glistening 
needles,  m.  p.  193 — 194°,  and  forms  magenta-red  salts  of  undoubtable 
azoxonium  constitution,  whereas  the  base  itself  and  its  orange-red 
salts  are  true  jo-quinoneimide  derivatives.  o-Amino-m-cresol  yields  a 
similar  red  dye,  forming  a  red  platinichloride  and  orange-yellow 
acetate,  decomposing  at  170 — 180°. 

4-Acetylaraino-/3-naphthaquinone  condense  to  a  pseudo-base , 


/\ 


Ac 

6 


\/\ 


CisHu03N2, 

decomposing  at  160 — 170°,  of  which  the  greenish-yellow  crystals  give  a 
reddish -violet  coloration  in  concentrated  sulphuric  acid.  The  chloride  is 
red  and  can  also  be  prepared  by  direct  condensation  with  o-amino¬ 
phenol  hydrochloride. 

9-Aminoisonaphthaphenazoxonium  salts  : — the  methylate  of  the  pseudo¬ 
base,  Cl7Hu02N2,  forms  sulphur -yellow  needles, 
m.  p.  170°  (decomp.),  which  dissolve  in  sulphuric 
acid  with  a  magenta-red  coloration  ;  the  chloride 
forms  blackish-violet  crystals  and  the  platini¬ 
chloride  glistening,  violet  needles.  The  chloride 
gives  a  blood-red  solution  in  warm  water, 
which,  on  evaporation,  yields  violet  and  yellow 
crystals,  the  former  corresponding  with  the  oxonium  and  the  latter 
with  the  quinoneimide  formula.  The  pseudo-base,  C19H1603N2,  ob¬ 
tained  in  a  similar  manner  from  o-amino-m-cresol  and  acetylamino- 
naphthaquinone,  decomposes  at  170 — 180°,  dissolves  in  sulphuric  acid 
with  a  bluish-violet  coloration,  and  forms  orange-red  oxonium  salts.  The 
pseudo-base  of  9-amino-2-methylisonaphthaphenazoxonium  decomposes 
at  160°  and  behaves  similarly  to  the  lower  homologue.  E.  F.  A. 


\/\^ 
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Colourless,  Yellow,  and  Red  Salts  of  Nitro-ketones.  Arthur 
Hantzsch  [and,  in  part,  A.  Salway]  ( Ber .,  1907,  40,  1523 — 1532  ; 
compare  this  vol.,  i,  500,  513). — The  salt-forming  nitro-ketones  con¬ 
taining  the  group  *CO'CH(N02)*  are  closely  related  to  the  o-nitro- 
phenols,  the  grouping  •C(OH)IC(N02)*,  formed  in  the  case  of  the 
former  by  enolisation,  being  present  in  both  classes.  In  agreement 
with  this  is  the  formation  by  nitro-ketones  of  red  and  yellow  salts ; 
more  important,  however,  is  the  formation  of  colourless  salts,  un¬ 
known  in  the  case  of  the  nitrophenols,  which  shows  that,  contrary 
to  Kauffmann’s  view,  a  metallic  atom  or  the  group  *OM'  has  no  auxo- 
chromic  properties. 

Of  the  substances  containing  the  grouping  •CO,CH(N02)*  which 
have  been  investigated,  nitromalonamide,  having  the  affinity  constant 

q  q  2 
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K  =0  '058,  forms  with  colourless  metallic  ions,  colourleBB  salts  yielding 
colourless  solutions.  Ethyl  nitromalonate,  K=  0  073,  forms  colourless 
salts,  0M'*N01C(C02Et)a,  which  are  yellow  in  aqueous  solution  when 
the  structure  of  the  ion  may  correspond  to  the  salt  (I).  The  mono¬ 
metallic  salts  of  nitrobarbituric  acid  are  colourless  when  solid,  but 
yellow  iu  aqueous  solution  ■  the  solid  salts  are  considered  to  have  the 
structure  (II),  but  the  yellow  ion  the  structure  (III). 

co,EfC<^(^>o  co<™;co>c:no.om, 

(I-)  (II.) 

yNH'COv 

CO/  ^C-NO-O' 

aH — C  6 

(III.) 

The  di-  and  tri-metallic  salts  of  nitrobarbituric  acid,  which  are 
yellow,  must  be  derived  from  the  coloured  ion. 

Contrary  to  statements  in  the  literature,  nitrodimethylbarbituric 
acid,  when  free  from  dimethyl violuric  acid,  yields  only  two  series  of 

salts:  colourless  salts,  CO<^®.'£q>C:NO-OM'  (M'  =  NH4  or  Ag), 

.NMa— C^— O 

and  yellow  salts,  CO\^,^  ^/C’NO'OM'  (M'  =  Li,  Na,  K,  Rb, 

Cs,  or  NFhMe3)  \  the  aqueous  solutions  are  yellow,  whilst  the 
aci-ether,  CO^^^.qq^CINO’OMo,  is  colourless. 

4-Nitro-l-phenyl-3-methylpyrazolone  forms  yellow  lithium,  am¬ 
monium,  and  trimethylammoniuin  salts  which  crystallise  with  1  mol. 
of  water  of  crystallisation ;  the  yellow  sodium  salt  (HaO)  is  formed  in 
aqueous  solution,  or  anhydrouB  by  the  action  of  sodium  ethoxide  on 
the  nitropyrazolone  in  benzene  solution ;  when  boiled  with  toluene  it 
is  converted  into  a  red,  anhydrous  salt.  The  potassium  salt  (HaO)  is 
yellow,  lores  HaO  at  135°  without  change  of  colour,  but  at  150°  is 
converted  into  the  red,  anhydrous  salt.  The  anhydrous  silver  and 
mercurous  salts  are  colourless. 

In  the  discussion  of  these  experimental  results,  it  is  noted  that  the 
formation  of  yellow  solutions  from  colourless  salts  is  at  variance  with 
the  view  previously  put  forward  that  colour  doeB  not  appear  on  simple 
ionisation.  The  formation  of  coloured  salts  cannot  depend  on  the 
extent  of  the  isomerisation  of  the  enolic  nitro-ketone,  since  the  nitro¬ 
pyrazolone,  which  is  only  a  feeble  acid,  behaves  similarly  to  the  strongly 
acid  nitrodimethylbarbituric  acid,  neither  can  the  colour  be  connected 
with  the  presence  or  absence  of  water  of  crystallisation.  The  nature 
of  the  “  colourless  "  metallic  ion  haB  a  certain  influence,  since  the 
strongly  positive  alkali  metals  have  more  tendency Bto  the  formation  of 
coloured  salts  than  the  more  feebly  positive  ammonium,  silver,  or 
mercury ;  on  the  other  hand,  the  tendency  to  the  formation  of  the  red 
salt  of  the  nitropyrazolone  is  more  pronounced  with  sodium  than  with 
the  more  positive  of  the  alkali  metals. 
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It  is  argued  that  the  colourless  ( leuco -)  salts  and  ethers  are  deriv¬ 
atives  of  the  acf-nitro-ketones  contain¬ 
ing  the  group  -CO#C(NO*OH)-,  whilst 
the  coloured  ( chromo -)  salts  contain 
the  grouping  (IV)  ;  the  yellow  and  red 
salts  are  possibly  syn-  and  anti- 
stereoisomerides,  but  may  be  structural 
the  preceding  grouping,  the  other  the 

G.  Y 


-a: 
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isomerides, 
grouping  (V). 


(V.) 

one  containing 


[Carbalkyloxy-  5  : 5  -dialkylbarbituric  Acids.]  Wilhelm 
Tkaube  (D.R.-P.  180424). — In  tho  condensation  of  dialkylmalonyl 
chlorides  with  urethanes  the  main  product  is  a  dialkylmalonylurethane, 
but  a  further  decomposition  occurs  to  some  extent,  leading  to  the 
formation  of  a  carbalkyloxydialkylbarbituric  acid.  Thus  diethyl- 
malonyl  chloride  and  urethane  when  heated  for  some  time  in  boiling 
zylene  yield  principally  diethylmalonyldiurethane,  but  earbethoxy- 
diethylmalonide  and  carbethoxydiethylbarbituric  acid,  m.  p.  60 — 65°, 

CO<^yj|^2  •  C 0.;, Fit ,  are  also  produced. 

The  latter  which  is  isolated  by  distillation  under  reduced  pressure 
is  converted  into  diethylbarbituric  acid  by  the  action  of  either  fuming 
sulphuric  acid  or  alkaline  agents  such  as  sodium  ethoxide. 

Carbethoxydipropylbarbituric  acid  is  similarly  prepared,  but  has  not 
been  obtained  crystalline;  it  is  readily  converted  into  dipropyl- 
barbituric  acid.  G.  T.  M. 


Alkyl  Derivatives  of  Methyluracil.  Otto  Hoebel  ( Annalen , 
1907,  353,  242 — 266.  Compare  Behrend  and  Dietrich,  Abstr.,  1900, 
i,  120  ;  Behrend  and  Thurm,  Abstr.,  1902,  i,  832). — It  was  shown  by 
Behrend  and  Fricke  (Abstr.,  1903,  i,  739)  that  hydroxy-1  :  4-dimethyl- 
uracil  is  obtained  on  oxidation  of  trimethyluracil  by  means  of 
potassium  permanganate,  and  by  Behrend  and  Hufschmidt  (Abstr., 
1906,  i,  310)  that  whilst  on  oxidation  1  : 4-dimethyluracil  yields 
hydroxy-1  :  4-dimethyluracil,  3  :  4-dimethyluracil  is  oxidised  to  hydroxy- 
4-methyluracil.  This  difference  in  the  stability  towards  oxidising 
agents  of  alkyl  groups  in  positions  1  and  3  in  uracil  has  been  studied 
now  in  the  case  of  ethyl  and  benzyl  derivatives  of  4-methyluracil.  It 

.pn  •  pff. 

is  found  that  whilst  4-metl?yl-l-ethyluracil,  NEt^QQ^jj^CMe,  on 

oxidation  in  acetic  acid  solution  with  potassium  permanganate,  equiva¬ 
lent  to  two  atoms  of  oxygen,  yields  hydroxy-4-methyl-l-ethyluracil, 

NEt<^  k^^^>CMe,  under  the  same  conditions  4-methyl  3-ethyl- 
uracil,  NH^QQ^-^J^CMe,  yields  acetaldehyde,  hydroxy-4-methyl- 

uracil,  an(l  oxa^ur^c  acid.  Ethyloxaluric  acid, 

NH2*C0*NEt*C0,C02H  (1),  is  formed  from  both  methylethyluracils  on 
oxidation  with  potassium  permanganate  equivalent  to  three  atoms  of 
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oxygen  in  alkaline  solution,  but  together  with  acetylethylearbamide, 
NHEt’CONHAc,  from  4-methyl-l-ethyluracil  only. 

The  benzyl  groups  of  1 -benzyl-  and  3-benzyl-4-methyluracils  undergo 
oxidation  more  easily  than  the  ethyl  groups  of  the  above  methylethyl- 
uracils,  since  both  benzyl  compounds  yield  considerable  amounts  of 
benzaldehyde  and  benzoic  acid.  The  1-benzyl  compound  is  more  stable 
than  its  isomeride,  since  it  yields  hydroxybenzylmethyluracil, 

CHgPh,N<CQQ  — (1),  together  with  traces  of  oxaluric  acid, 

whilst  much  oxaluric  acid,  but  no  hydroxybenzylmethyluracil,  is 
obtained  on  oxidation  of  the  3-benzyl  compound.  Both  benzyl  com¬ 
pounds  yield  also  the  same  benzyloxaluric  acid,  but  no  acetylbenzyl- 
carbamide. 

The  action  of  ethyl  bromide  on  potassium  4-methyluracil  in  alcoholic 
solution  on  the  water-bath  leads  to  the  formation  of  two  isomeric 
ethyl  derivatives  (compare  Hoffmann,  Abstr.,  1890,  31).  4-Methyl- 
3-ethyluracil  crystallises  from  absolute  alcohol  in  needles,  m.  p.  195°, 
and  on  methylation  yields  1  : 4-dimethyl-3-ethyluracil,  m.  p.  110° 
(Behrend  and  Thurm,  loc.  cit.).  4-Methyl- 1-ethyluracil  crystallises 
from  water  in  microscopic  needles,  m.  p.  195°,  is  soluble  in  alcohol,  and 
on  methylation  yields  3  :  4-dimethyl-l-ethyluracil,  m.  p.  11T5 — 113’5° 
(Behrend  and  Thurm,  loc.  cit.).  A  mixture  of  the  two  methylethyl- 
uracils  has  m.  p.  160 — 165°. 

4-Methyl-l  :  3  diethyluracil  (Hoffmann,  loc.  cit.),  which  is  formed 
together  with  the  monoethyl  compounds,  reacts  with  bromine  in 
presence  of  water,  forming  dibromomethyldiethyluracil , 

C2H4Br-N<^0.^®t>CMe  or  NEt<\Qo*N(C2H4Br)^CMe’ 
which  crystallises  in  octahedra,  m.  p.  121  — 122°,  and  on  treatment 
with  an  excess  of  bromine  yields  tribromohydroxymethyldiethyluracil, 

CABr-N^l^CMe-OH  or 

m.  p,  94 — 97°  ;  this  is  reconverted  into  the  dibromo-compound  on  pro¬ 
longed  boiling  with  absolute  alcohol. 

The  action  of  benzyl  chloride  on  potassium  methyluracil  in  alcoholic 
solution  on  the  water-bath  leads  to  the  formation  of  a  mixture  of 
benzylmethyluracils,  of  which  the  more  sparingly  soluble  in  alcohol  is 
3-benzyl-i~methyluracil,  crystallising  in  microscopic,  hexagonal  leaflets, 
m.  p.  232 — 233°.  On  methylation  this  yields  S-benzyl-l  \  4-dimethyl- 
uracil,  crystallising  in  hexagonal  leaflets,  *n.  p.  82°. 

1- Benzyl-4:  methyluracil  crystallises  from  alcohol  in  microscopic,  rect¬ 
angular  leaflets,  m.  p.  174 — 177°,  and  on  methylation  yields  1  -benzyl- 
3  : 4-dimethyluracil,  long  needles,  m.  p.  159 — 161°,  which  is  formed 
also  by  benzylation  of  3  : 4-dimethyluracil. 

Hydroxy-4-methyl-\-ethyluracil  decomposes  at  230°,  gives  a  blue 
coloration  with  ferric  chloride,  and  forms  an  acetyl  derivative, 
C9H1204H2,  which  crystallises  in  needles,  m.  p.  189°. 

Ethyloxaluric  acid,  C5Hg04N2,  crystallises  in  glistening  leaflets, 
decomposes  at  167 — 169°,  and  gives  the  characteristic  reaction  for 
oxaluric  acids  with  ammonia  and  calcium  chloride  (compare  Behrend 
and  Griinewald,  Abstr.,  1902,  i,  834). 
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Hydroxy-X-benzylA-methyluracil  crystallises  from  methyl  alcohol  in 
leaflets  and  commences  to  decompose  at  220° ;  as  it  does  not  give  a  blue 
coloration  with  ferric  chloride,  it  may  have  the  ketonic  constitution 

CH2Ph<g°7°°>CHMe. 

Benzyloxaluric  acid  crystallises  from  alcoholic  hydrochloric  acid 
in  needles,  m.  p.  157 — 159°  (decomp.),  and  gives  the  oxaluric  acid 
reaction  with  ammonia  and  calcium  chloride  ;  it  was  obtained  only  in 
small  amount,  has  not  been  analysed,  and  might  be  possibly  benzoyl- 
oxaluric  acid. 

5  •.fS-Dibromohydroxy-l-benzyl-i-methyluracil,  prepared  by  the  action 
of  bromine  on  l-beDzyl-4-methyluracil,  is  obtained  as  a  white  powder, 
decomposes  at  98 — 105°,  evolves  benzaldehyde  at  110°,  and  when  boiled 
with  absolute  alcohol  yields  b-bromo-l-benzyl-i-methyluracil,  which 
crystallises  in  small  needles,  and  decomposes  at  238°.  G.  Y. 


Pyrimidines:  Synthesis  of  Uracil-5-carboxylic  Acid.  Henry  L. 
Wheeler,  Treat  B.  Johnson,  and  Carl  0.  Johns  (Amer.  Chem.  J., 
— Biscaro  and  Belloni  (Abstr.,  1905,  i,  672)  have 
isolated  a  substance  from  milk  which  they  have 
termed  “orotic  acid”  and  which  they  regard  as 
having  the  annexed  structure.  It  is  pointed  out 
that  the  properties  of  this  compound  and  the  fact 
that  it  yields  carbamide  on  oxidation,  rendered 
it  probable  that  it  might  be  a  pyrimidine  and 

possibly  either  uracil-4-carboxylic  acid,  NH<CpQ.^^^C'C02H,  or 

'CO - -NH 


1907,  37,  392-405).- 

n  JTH-CHj-CO 
CO<NH*CO— C0Or 
.NH-CO-CH, 
jNH'CO'CO 


CO-CH* 

Both  these  com- 


uracil-5-carboxylic  acid,  NH*\qq,q^qq  pj^CH. 

pounds  have  now  been  prepared ;  the  latter  is  described  in  the  present 
paper  and  an  account  of  the  former  will  be  given  later.  Uracil- 
5-carboxylic  acid  is  not  identical  with  orotic  acid,  although  it  resembles 
it  in  many  respects. 

When  an  alkaline,  aqueous  solution  of  ethyl-i^-thiocarbamide  hydro¬ 
bromide  is  treated  withethyl  ethoxy methj\enema.lona,te, ethyl 2-eihylthiol- 


fi-oxypyrimidine-5-carboxylate,  N m.  p.  131°,  is 

obtained,  which  forms  long,  colourless  prisms  or  needles,  is  soluble  in 
hot  alcohol,  and  has  both  acid  and  basic  properties. 

Ethyl  uramidomethylenemalonate,  NH2*C0'NH,CH'.C(C02Et)2,  m.  p. 
206°  (decomp.),  which  is  also  produced  in  this  reaction,  crystallises  in 
colourless  prisms  and  has  acid  properties.  2-Ethylthiol-h-oxypyrimidine- 
5-carboxylic  acid ,  m.  p.  167°,  forms  colourless  plates,  dissolves  readily 
in  hot  alcohol,  and  when  warmed  with  hydrochloric  acid  yields 
mercaptan  and  uracil-5-carboxylic  acid, 

Uracil-5 -carboxylic  acid,  m.  p.  278°  (decomp.),  forms  minute,  colour¬ 
less  pyramids  containing  1H20,  and  is  sparingly  soluble  in  water. 
When  this  substance  is  heated  alone  above  its  m.  p.,  uracil  is  produced. 
Uracil  is  also  formed  when  the  acid  is  heated  with  sulphuric  acid  in  a 
sealed  tube  at  160 — 169°  or  boiled  with  concentrated  hydrochloric 
acid.  The  ethyl  ester,  m.  p.  236 — 237°;  the  methyl  ester,  m.  p. 
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225 — 233°  (decomp.),  and  the  ammonium,  potassium ,  barium,  and  silver 
salts  are  described.  The  dimethyl  derivative,  m.  p.  254 — 256°,  obtained 
by  the  action  of  methyl  iodide  on  the  di-silver  salt,  crystallises  in  small 
prisms  ;  the  corresponding  diethyl  derivative,  m.  p.  162 — -163°,  forms 
clusters  of  blunt  prisms. 

When  ethyl  ethoxymethylenemalonate  is  treated  with  methyl- 
i/»-thiocarbamide  hydriodide,  ethyl  2-methylthiol-6-oxypyrimidine- 
5-carboxylate  does  nob  separate,  but  a  basic  hydriodide, 

2CgJI10O3N2S,HI, 

is  produced,  which  crystallises  in  needles.  When  this  salt  is  warmed  with 
potassium  hydroxide,  2-methylthiol-§-oxypyrimidine-5-carboxylic  acid, 

*s  obtained,  which  separates  from 


hot  water  in  colourless  prisms. 


E.  G. 


Condensations  with  Carbamide ;  Carbamide  as  a  Source  of 
Ammonia.  Otto  Kym  ( J .  pr.  Chem.,  1907,  [ii],  75,  323 — 327). — 
2-Hydroxy- and  2-mercapto-benziminazoles  are  prepared  best  by  heating 
o-pheuylenediamine  with  carbamide  at  130 — 140°  and  with  thiocarb- 
amide  at  170 — 180°  respectively. 

When  heated  with  carbamide  at  200 — 210°  for  eight  hours,  2  :  4- 
dinitrophenol  is  converted  to  the  extent  of  75%  into  2 :  4-dinitro- 
aniline;  dinitro-a-naphthol  to  the  extent  of  77%  into  dinitro-a-naphthyl- 
amine,  and  3  :  5-dinitro-o-cresoL  to  the  extent  of  47%  into  3  :  5-dinitro- 
o-toluidine.  G.  Y. 


Quinazolines.  XVIII.  2 : 3-Dialkyl-4-quinazolones  [4-Keto- 
2 : 3-dialkyldihydroquinazolines]  and  the  Products  obtained 
by  Alkylating  2- Alkyl-4  quinazolones  (4-Hydroxy-2-alkyl- 
quin azolines).  Marston  T.  Bogert  and  Harvey  A.  Seil  (J.  Amer. 
Chem.  Soc.,  1907,  29,  517 — 536). — The  existence  of  two  series  of 
derivatives  in  the  quinazoline  group,  namely,  oxygen  derivatives, 
•C(OR)lN*,  and  nitrogen  derivatives,  •CO’NR’,  has  long  been  recognised 
and  the  present  work  was  undertaken  with  the  object  of  ascertaining 
the  relative  extent  to  which  these  derivatives  are  produced  in  the 
alkylation  of  4-hydroxyquinazolines  (4-quinazolones)  and  the  factors 
which  determine  their  formation.  A  resume  is  given  of  the  results 
already  obtained  in  this  direction  by  various  workers  with  a-hydroxy- 
pyridines  (a-pyridones),  carbostyrils  (a-quinolones),  fsocarbostyrils 
(a-isoquinolones),  6-hydroxypyrimidines  (6-pyrimidones),  and  4-hydr¬ 
oxyquinazolines  (4-quinazolones),  and  the  following  general  conclusions 
are  drawn.  When  alkylation  is  effected  by  methyl  iodide  or  methyl 
sulphate  in  presence  of  alcohol  and  alkali  hydroxide,  the  A7-methyl 
derivative  is  always  produced  and,  in  some  cases,  small  quantities  of 
the  O-ether  also  are  formed.  When  an  ethyl  halide  is  used,  the  like¬ 
lihood  of  obtaining  the  O-ether  is  considerably  greater.  On  treating 
the  silver  salt  with  methyl  iodide,  both  0-  and  Y-derivatives  are 
produced,  but  with  ethyl  iodide  it  frequently  happens  that  the  pure 
O-ether  is  obtained.  Oxygen  ethers  are  best  prepared  by  the  action  of 
the  alkyloxide  on  the  chloro-derivatives.  The  O-ethers  have  higher 
m.  p.’s  and  b.  p.’s,  are  more  likely  to  have  an  odour,  are  more  readily 
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hydrolysed  by  mineral  acids,  and  are  more  stable  towards  oxidising 
agents  than  the  corresponding  A-derivatives.  Many  O-ethers  have 
been  converted  into  the  corresponding  A-isomerides  by  the  action  of 
heat  or  by  other  means,  but  the  reverse  transformation  does  not  appear 
to  have  ever  been  effected. 


The  preparation  of  the  alkyldihydroquinazolines  which  are  described 
was  effected  by  the  condensation  of  acylanthranils  with  ammonia  and 
primary  amines.  Q-Nitro-2-propionylaminobenzoic  acid , 
N02-C6H3(NH-C0Et)-C02H, 

m.  p.  218°  (corr.),  forms  hard,  transparent  crystals  and  is  converted 
by  acetic  anhydride  into  the  corresponding  anthraniL  4-Keto-2  :  3- 
dimethyldihydroquinazoline  (4  -  hydroxy  -2:3-  dimethylquinazoline), 

N=CMe_  ^  TT  In  ==CMe  „  ^  ,  , 

C6H4<co.^h  —  C6H4<c^OH);^  »  £rom  acetylanthraml  and 

methylamine,  is  identical  with  the  compound  obtained  by  Weddige 
(Abstr.,  1887,  1044)  by  the  methylation  of  4-hydroxy-2-methyl- 
quinazoline.  7  -  Nitro  -  4  -  keto  -  2  -  methyl  -  3  -  eihyldihydroquinazoline, 


no2-c6h3< 


N=CMe 

CO*NEt: 


,  has  m.  p.  175°  (corr.),  and  the  corresponding 


2 - methyl-3 -isoamyl  compound  has  m.  p.  117 — 118°.  Broono-5-nitro- 

3- diacetylamino-i-Jceto-2-methyldihydroquinazoline  has  m.  '  p.  170°. 
b-Nitro-i-keto-2-ethyldihydroquinazoline  (5-nitro-4:-hydroxy- 2  ethyl  quin- 
azoline)  has  m.  p.  240°  (corr.),  and  crystallises  well  from  dilute  alcohol. 
5-Nitro-i-keto-?>-methyl-2-ethyldihydroquinazoline,  and  the  corresponding 
2:3 -diethyl  compound  have  m.  p.  197 — 198°  (corr.)  and  181°  (corr.) 
respectively. 

On  methylating  5-nitro-4-keto-2-methyldihydroquinazoline  (Bogert 
and  Chambers,  Abstr.,  1905,  i,  615),  5-nitro-4-keto-2-ethyldihydro- 
quinazoline,  and  7-nitro-4-keto-2-methyldihydroquinazoline  (Bogert  and 
Steiner,  Abstr.,  1905,  i,  946),  the  A-derivative  only  was  obtained  in  each 
case,  whether  the  reaction  was  carried  out  at  the  ordinary  pressure  or 
in  a  sealed  tube.  On  ethylation,  however,  only  the  0-ethers  were 
usually  produced.  5-Nitro-i-ethoxy-2-methylquinazoline, 


^  „  rT  JS-~ — CMe 
N02-C6H3<c(OEt):^  , 

m.  p.  161°  (corr.),  can  be  repeatedly  crystallised  from  alcohol  without 
being  converted  into  its  A-isomeride.  When  the' ethylation  of  5-nitro- 
4-keto-2-ethyldihydroquinazoline  takes  place  under  the  ordinary  pres¬ 
sure,  the  pure  0-ether  is  obtained,  but  if  the  reaction  is  carried  out  in  a 
sealed  tube  a  mixture  of  the  O-  and  A-isomerides  is  produced.  5-Nitro- 
4- ethoxy -2-ethyl quinazoline,  m.  p.  148 — 149°,  is  completely  transformed 
into  the  corresponding  A-derivative  by  recrystallisation  from  alcohol. 
7- Nitro- i-ethoxy-2-methylquinazoline,  m.  p.  105 — 106°  (corr.),  is  not 
changed  on  recrystallisation.  l-Nitro-i-hoamyloxy-2-methylquinazoline, 
m.  p.  104°  (corr.),  forms  large,  flat  plates,  and  does  not  show  any 
tendency  to  undergo  rearrangement.  E.  G. 


New  Dyes  obtained  from  Triphenylmethane.  Maurice 

Pkud’homme  {Bull.  Soc.  ind.  Mulhouse,  1907,  79 — 81). — If  reduced 
with  zinc  dust  and  hydrochloric  acid  in  cooled  aqueous  or  aqueous- 
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alcoholic  solution,  o-nitrophenyl-  and  ra-nitrophenyl-tetramethyl- 
diaminodiphenylmethanes  yield  the  corresponding  hydroxylamino- 
derivatives,  CH(C6H4,NMe2)2,C6H4*NH*OH,  which  when  heated  with 
hydrochloric  acid  undergo  transformation  into  2-ctmino-5 -hydroxy - 
phenyl-  and  5-amino-2-hydroxyphenyl-ietrameihyldiaminodiphenyl- 
methane,  CH(C6H4*NMe2)2*C6H3(NH2)*OH,  yielding  a  bluish-green 
and  a  greenish-yellow  dye  respectively  on  oxidation  with  lead  dioxide 
and  acetic  acid.  It  is  considered  that  the  amino-groups  are  protected 
from  the  action  of  the  oxidising  agent  by  the  p-hydroxyl  groups.  No 
advantage  is  gained  by  sulphonation  of  these  aminohydroxy-dyes,  as 
is  the  case  in  the  formation  of  patent-blue. 

The  2-amino-5-hydroxy-compound  dissolves  partially  in  ammonia, 
forming  a  blue  solution,  which  is  decolorised  only  slowly  \  the  dye 
obtained  on  acidification  of  this  solution  has  a  purer  shade  than  the 
crude  dye.  On  diazotisation  in  presence  of  the  theoretical  amount  of 
hydrochloric  acid  cooled  by  ice,  the  2-amino-5-hydroxy-dye  yields  a 
blue  solution,  and  when  boiled  is  converted  into  2  : 5-dihydroxyphenyl- 
tetramethyldiaminodiphenylmethane,  CH(C6H4*NMe2)2*C6H3(OH)2.  The 
product,  obtained  on  ^oxidation  of  this  with  lead  dioxide  and  acetic 
acid,  dyes  unmordanted  wool,  or  silk,  black  or  grey,  and  cotton,  mor¬ 
danted  with  tannin  and  tartar  emetic,  grey.  The  same  dihydroxy- 
compound  must  be  obtained  from  the  5-amino-2-hydroxy-dye. 

G.  Y. 

Some  Semicarbazide  Derivatives  of  isoPropionic  Acid, 
Benzoic  Acid,  and  Benzenesulphonic  Acid.  Salomon  P.  Aceee 
(Amer.  Chem.  J.,  1907,  37,  361 — 369). — In  connexion  with  the 
physico-chemical  study  of  semiearbazides  and  urazoles,  it  became 
necessary  to  obtain  substances  of  greater  solubility  in  water  than 
that  possessed  by  most  of  the  phenyl  derivatives  of  these  compounds. 
Some  such  substances,  containing  an  acid  side-chain,  have  already  been 
prepared  by  Bailey  and  Acree  (Abstr.,  1900,  i,  528),  and  others  are 
now  described. 

Sodium  p-hydrazinobenzenesulphonate, 

NH2-NH-C6H4-S03Na,2H20, 

is  white.  By  the  action  of  potassium  cyanate  on  jo-hydrazino- 
benzenesulphonic  acid,  a-se7nicarbazino-^-benzenesulphonic  acid, 
NH^CO'NH-NH'CgH^SOgH,  m.  p.  243°,  is  obtained,  which  is  very 
soluble  in  water ;  the  potassium  salt  is  white,  crystalline,  and 
anhydrous,  and  rapidly  reduces  potassium  permanganate. 

a-Garbethoxysemicarbazino-a-isopropionitrile, 

NH2-C0*NH-N(C02Et)-CHMe-CN, 
m.  p.  173°,  prepared  by  boiling  a-semicarbazinofsopropionitrile  (Bailey 
and  Acree,  loc.  cit.)  with  ethyl  chlorocarbonate,  crystallises  from 
alcohol,  is  very  soluble  in  acetone  and  fairly  so  in  water  or  alcohol, 
and  on  hydrolysis  yields  urazole-a-isopropionic  acid. 

The  hydrobromide  of  o-hydrazinobenzoic  acid  (Fischer,  Abstr.,  1880, 
647),  m.  p.  207 — 210°,  crystallises  in  needles. 

a-o -Semicarbazinobenzoic  acid,  NH2'C0*NH*NH*C6H4/C02II,  m.  p. 
225°,  obtained  by  the  action  of  potassium  cyanate  on  o-hydrazino¬ 
benzoic  acid,  is  very  soluble  in  alcohol  and  fairly  so  in  water,  and 
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yields  a  white  silver  salt  which  rapidly  darkens.  Potassium  perman¬ 
ganate  solution  is  instantly  decolorised  by  the  acid,  and  on  adding 
sulphuric  acid  a  red  precipitate  is  formed  which  is  probably  the 
azocarbamide,  NH2*C(>N2‘C6H4*C02H. 

When  potassium  8-phenyl-a-o-thiosemicarbazinobenzoate, 
C02K-C6H4-NH-NH-CS-NHPh, 

obtained  by  the  interaction  of  potassium  o-hydrazinobenzoate  and 
phenylthiocarbimide,  is  treated  with  dilute  sulphuric  acid,  the  corre¬ 
sponding  anhydride,  C6H1<T^^'  ^^ONHPh,  m.  p.  238°,  is  produced, 
which  is  insoluble  in  alkali  hydroxides.  E.  G. 

A  New  Type  of  Quinonoid  Grouping  in  Onium  Compounds. 
Friedrich  Kehrmann  [and  in  part  C.  Sabo  and  Werner-Gresly] 
( Ber .,  1907,  40,  1960 — 1966.  Compare  Willstatter  and  Parnas, 
this  vol.,  i,  425). — The  azonium  dye  of  the  constitution  (I)  differs 
in  its  physical  and  chemical  properties  from  those  of  its  isomerides 
which  do  not  contain  the  amino-group  in  the  jo-position  to  any  of 
the  azine  nitrogen  atoms.  The  author  represents  a  tacycfo-jo-quinonoid 
group  by  (II)  : 


which  is  an  alternative  formula  for  the  azonium  one. 

Q-Hydroxy-l  :  2,-naphthaquinone  is  prepared  as  follows.  2  :  6-Di- 
hydroxynaphthalene  is  dissolved  in  an  ice-cold  aqueous  solu¬ 
tion  of  sodium  hydroxide  and  converted  into  the  corresponding 
azo-dye  by  coupling  with  diazobenzene  chloride.  When  the  dye  is 
reduced  by  stannous  chloride,  l-amino-2  :  6-dihydroxynaphthalene 
hydrochloride  is  formed,  which,  when  oxidised  by  ferric  chloride,  is 
converted  into  the  above  quinone,  which  separates  from  acetone  in 
brick-red  leaflets,  decomposing  at  about  165°.  The  solution  of  the 
quinone  in  cold  water  is  golden-yellow.  When  added  to  a  solution  of 
o-aminodipbenylamine  hydrochloride  in  alcohol,  containing  a  little 
sulphuric  acid,  the  quinone  is  readily  dissolved,  and  from  the  solution, 
7-hydroxyphenylisonaphthaphenazonium  chloride  was  obtained  in 
glistening,  reddish-brown  needles.  The  plalinichloride , 
(C22H15ON2Cl)2,PtCl4, 

was  analysed. 

The  condensation  of  6-acetylamino-/3-naphthaquinone  with 
o-aminophenol  is  also  described  in  this  preliminary  communication. 

A.  McK. 

«£>oSafranine  and  its  Homologues.  Philippe  Barbier  and 
Paul  Sisley  (Bull.  Soc  chim.,  1907,  [iv],  1,  468 — 474.  Compare 
Abstr.,  1906,  i,  51,  989  )  1907,  i,  160). — Since  commercial  pheno- 
safranine  has  been  shown  to  consist  of  about  85%  of  the  as-compound 
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with  15%  of  the  s-isomeride  (loc.  cit.),  the  aposafranine  prepared  from 
it  by  diazotisation  and  subsequent  boiling  of  the  diazo-compound 

with  alcohol  may  have  the  constitution  CgHglNH^^pj^Cgl^  or 

C6H4<^C1(C  h  .nh  ^°6H4-  although  possibly  the  latter  may  be 

unstable  and  only  the  first  form  will  be  produced  in  the  reaction. 

aspoSafranine  may  be  prepared  by  heating  p -ami  noazobenzene  hydro¬ 
chloride  with  aniline  hydrochloride  dissolved  in  water  saturated  with 
aniline  in  a  closed  vessel  at  160 — 170°.  The  hydrochloride  forms  small 
copper-coloured  crystals,  and  the  platinichloride  is  a  crystalline  powder. 
The  dye  gives  a  magenta-red  solution  in  water  ;  the  alcoholic  solution  is 
strongly  dichroic,  and  that  with  sulphuric  acid  is  violet,  but  becomes  red 
on  dilution.  The  dye  can  be  diazotised  and  then  coupled  with  naphthol- 
sulphonic  acids,  yielding  colouring  matters  which  may  have  commercial 
applications.  In  addition  to  aposafranine  there  is  formed  a  small 
quantity  of  Caro’s  “  soluble  induline.”  The  formation  of  aposafranine 
is  regarded  as  taking  place  according  to  the  following  equations: 

(l)NPh:N-C6H4-NH2  =  NHPh-C6H3<^,  (2)  NHPh-C6H3<™  + 
NH2P1i  =  1S1H:C6H3<^“>C6H4  +  NH3  +  H2,  whilst  Caro’s  “soluble 

induline,”  which  is  represented  as  CcH4<C^j^^CGH2(NHPh);NPh,  is 

regarded  as  being  produced  by  a  condensation,  similar  to  that  which  takes 
place  in  the  case  of  aposafranine,  from  some  dianilinoquinoneanilimide, 
NPh:C6H9(NHPh)2:NH,  initially  formed. 

Homo^osaf ranine,  C6H4<^^p^^5>C6H2MeINH,  obtained  by  the 

action  of  diazoaminobenzene  on  o-toluidine  hydrochloride,  furnishes  a 
hydrochloride  which  occurs  as  a  microcrystalline,  bronze  powder ;  the 
aqueous  solution  is  reddish-violet  and  the  alcoholic  solution  is  intensely 
dichroic.  iso Homowposaf ranine,  obtained  by  the  action  of  o-toluidine 
hydrochloride  on  p-aminoazobenzene,  closely  resembles  its  isomeride. 

Tolu^osaf ranine,  CGH3Me<C.^.Q  ^e^CGH2Me!]STI,  obtained  by 

the  action  of  o-toluidine  hydrochloride  on  p-aminoazotoluene,  furnishes 
a  reddish-brown  hydrochloride,  which  is  very  soluble  in  water. 

All  these  aposafranines  dye  cotton  and  silk,  previously  treated  with 
tannic  acid,  in  red  shades,  which  become  more  violet  as  the  molecular 
weight  increases,  but  they  are  inferior  in  tinctorial  power  when 
compared  with  the  corresponding  safranines.  T.  A.  H. 

So-called  “  Dihydrotetrazine.”  Max  Busch  (Ber.,  1907,  40, 
2093 — 2095). — In  addition  to  the  evidence  cited  by  Curtius, 
Darapsky,  and  Muller  (this  vol.,  i,  262,  451),  the  author  (Abstr.,  1901, 
i,  616)  showed  formerly  that  the  so-called  urazines  are  in  reality 
aminotriazoles.  Thus  from  ethyl  phenylmethylphenylcarbazidecarb- 
oxylate  a  triazole,  anilinophenylmethylurazole,  was  obtained,  which  on 
elimination  of  methyl  formed  diphenylurazine. 

The  paper  further  contains  a  polemical  discussion  of  the  views  of 
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Biilow  and  Stolle  as  to  the  interpretation  of  urazines  as  tetrazines  or 
triazoles.  E.  F.  A. 


Extension  of  the  Friedel-Craft  Reaction.  Albin  Haller  and 
Alfred  Guyot  ( Compt .  rend.,  1907,  144,  947 — 951). — ^eW.-Aromatic 
amines  and  certain  sec.-amines,  for  example,  diphenylamine,  alone  or 
dissolved  in  a  neutral  solvent,  condense  readily  in  presence  of  aluminium 
chloride  with  a  great  number  of  organic  compounds,  notably  the  oxalic 
esters  and  the  ketones.  In  the  latter  case,  the  amine  appears  to  be 
simply  attached  to  the  carbon  of  the  carbonyl  group,  giving  rise  to  a 
£er£.-carbinol  group,  thus  :  C(OH)#C6H4*NR2,  with  in  some  cases  the 
subsequent  elimination  of  one  or  more  mols.  of  water.  In  this  respect 
the  reaction  somewhat  resembles  the  condensations  brought  about  by 
the  action  of  zinc  chloride.  The  reaction  does  not  take  place  unless 
the  ketone  is  distinctly  acidic  in  character  ;  thus,  whilst  benzophenone 
condenses  readily  with  dimethylaniline  in  presence  of  aluminium 
chloride,  no  reaction  takes  place  between  Miehler’s  tetramethyl- 
diaminobenzophenone  and  the  amine. 

Indigotin  condenses  with  dimethylaniline  to  form  a  product, 

m.p.  272°,  which 

r<  H  <”  9^6^4 *NMe2)’ *0*C(C6H4*lS'Me2)  crystallises  in 

0  4  ira-C=======C-NH - ^  6  4  orange  leaflets, 

and  probably 

has  the  annexed  constitution.  With  benzil  the  same  amine  fur¬ 


nishes  a  substance ,  C3()H3()ON2,  m.  p.  214°,  which  crystallises  in  pale 

,  ,  „  ,  ^  /CPh-C6H4*NMe2 

yellow  needles,  and  may  have  the  formula  ,  or 

Lrfl’Ogllj'jN  Me^ 

CPh(C6H4’NMe2)2-COPh,  or  CPh2(C6H4-NMe2)  (?).  It  does  not  yield 
a  semicarbazone.  With  o-dibenzoylbenzene  two  isomeric,  colourless, 

np,  _ n  tt  crystalline  substances,  C3GII34ON2,  are  pro- 

p  /  \~  64  ®2  duced;  the  one  Las  m.  p.  186°,  and  the 

fil±4\ nph/_r  TT  •"MIVTp  other’ P-  226°*  These  may.be  the  two 
6  4  2  possible  stereoisomerides  of  which  the  cis- 

form  would  have  the  annexed  formula,  or,  as  the  result  of  transformation 
of  dihydrobenzofsofuran  derivatives  first  formed  (compare  Guyot  and 
Catel,  Abstr.,  1906,  i,  761),  they  may  be  anthracene  compounds 

of  the  following  constitution,  C6H4<^9^  Cp^QHP— — ' 


or  NMe2-C6H4-C(OH)<p6^4>CPh-C6H4«HMe2.  Ethyl  phenylgly- 

oxalate  condenses  with  dimethylaniline  to  form  ethyl  tetramethyl- 
diaminotriphenylacetate ,  CPh(C6H4*NMe2)2,C02Et,  m.  p.  98°,  which 
crystallises  in  colourless  leaflets,  and  when  warmed  with  sulphuric  acid 
evolves  carbon  dioxide  and  is  transformed  into  malachite-green.  With 
benzophenone,  jo-dimethylaminotriphenylcarbinol  (Ehrlich  and  Sachs, 
Abstr.,  1904,  i,  196)  is  supposed  to  be  produced,  but  the  product 
obtained  was  a  brown,  viscous  mass  instead  of  the  crystalline  material 
described  under  this  name  by  Baeyer  and  Villiger  (Abstr.,  1904,  i, 
786).  It  yielded  when  kept,  but  more  readily  on  treatment  with  zinc 
and  acetic  acid,  crystals  of  O.  Fischer’s  dimethylaminotriphenyl- 
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methane  and  dissolved  in  acids  with  the  production  of  a  fine  red 
colour.  Isatin  condenses  with  dimethylaniline  under  the  conditions 

0  jj  . 

described  to  produce  the  compound,  NH<\_QQi/,C(C6H4NMe2)2, 

already  described  by  Baeyer  and  Lazarus  (Abstr.,  1886,  i,  154). 
Similar  products  are  obtained  by  the  condensation  of  anthraquinone, 
/3-methylanthraquinone,  and  /3-dimethylaminoanthraquinone  with 
dimethyl-  or  diethyl-aniline.  T.  A.  H. 

Azophenols.  II.  Richard  Willstatter  and  Max  Benz  ( Bet ., 
1907,  40,  1578 — 1584.  Compare  Abstr.,  1906,  i,  990). — In  a  previous 
communication,  the  authors  showed  that  />-azophenol  exists  in  two 
forms,  which  are  probably  geometrical  isomerides.  Additional  evidence 
in  favour  of  this  view  is  now  submitted ;  the  isomerism  persists  with 
the  acetyl  derivatives. 

a- Azophenol  exists  in  two  modifications ;  the  form,  which  is 
dehydrated  by  heat,  is  designated  as  cq,  and  the  form,  which  is 
dehydrated  at  the  ordinary  temperature  under  diminished  pressure,  as 
a2.  The  oq-form  does  not  absorb  water  from  moist  air,  but  quickly 
absorbs  ammonia ;  the  a2-form,  on  the  other  hand,  absorbs  1H20, 
is  not  so  quickly  acted  on  by  ammonia  as  its  isomeride,  and,  when 
heated,  is  transformed  into  the  tq-form. 

/3- Azophenol  also  exists  in  two  varieties  which  closely  resemble  one 
another.  The  reduction  product  of  quinoneazine  is  designated  as  the 
/3rvariety,  whilst  the  /32- variety  is  obtained  from  a  moist  ethereal  or 
concentrated  sulphuric  acid  solution  of  the  ^-variety;  is  stable, 
whilst  /32  is  readily  transformed  into  the  a-form. 

The  anhydrous  a-form  is  dark  green,  whilst  the  anhydrous  /3-form 
is  red. 

a-Azophenol  remains  unchanged  in  alkaline  solution,  and  may  be 
precipitated  from  it  unchanged  by  the  addition  of  acid.  If,  however, 
some  of  the  /Sqform  is  added  to  the  alkaline  solution  of  the  a-form, 
the  latter  is  transformed  into  the  stable  form. 

The  a-  and  /3-forms  are  convertible  one  into  the  other  by  means  of 
sulphuric  acid. 

-p-Azophenyl  acetate,  OAc'C6H4*N2'C6H4'OAc,  obtained  by  the  acetyl¬ 
ation  of  p-azophenol  by  Thiele’s  method  or  by  acetylating  jt?-azopbenol 
in  alkaline  solution,  separates  from  glacial  acetic  acid  in  yellow 
prisms  and  needles,  m.  p.  198 — 199°.  The  specimen  of  jo-azophenyl 
acetate,  obtained  in  the  manner  indicated,  is  the  a  -form  irrespective 
of  whether  a-  or  /3-azophenol  is  used.  The  pure  /3-p -azophenyl  acetate 
is  present  in  the  freshly-prepared  alkaline  solution  of  ^-jo-azophenol. 

/3-Azophenol  may  be  converted  into  a-azophenol  by  acetylation, 
recrystallisation  of  the  product  from  glacial  acetic  acid,  and  subsequent 
hydrolysis. 

p- Azophenyl  benzoate,  OBz,C6H4,N2,C6H4*OBz,  separates  from  benz¬ 
ene  or  xylene  in  reddish-yellow  leaflets  and  is  characterised  by  having 
two  sharp  melting  points,  210’5 — 21L50  and  249 — 251°;  it  forms 
liquid  crystals. 

jo-Azoanisole,  OMe*C6H4,N2*C6H4'OMe,  obtained  by  methylating 
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either  a-  or  /3-azophenol  by  methyl  sulphate,  separates  from  methyl 
alcohol  in  prisms  or  leaflets,  m.  p.  160-5- — 162,5°  (Rotarski  gives  m.  p. 
160—162°).  A.  McK. 


Diazo-oximes.  H.  W.  Bresler,  W.  H.  Friedemann,  and  Julius 
Mai  ( Annalen ,  1907,  353,  228—241.  Compare  Abstr.,  1892,  163, 
1079  ;  1906,  i,  321;  Bamberger,  Abstr.,  1899,  i,  589). — This  is  an 
investigation  of  the  constitution  of  the  diazobisoximes,  which  is 
discussed  in  the  light  of  the  experimental  results  described  below. 
It  is  concluded  that  benzenediazobisacetoxime  is  represented  best  by 

the  formula  CMe2IN,N(OH)*lSrPh,N<^^^  ,  which  is  shown  to  agree 

with  the  acid  nature  as  also  with  the  characteristic  transformations  of 
the  diazobisoximes.  The  formation  of  such  a  substance  is  pictured  as 
taking  place  in  two  stages,  the  hypothetical  intermediate  product 


having  the  structure  N:NPh*N"\^j^.  ,  and  the  second  stage  being 

the  addition  of  acetoxime  to  the  tervalent  diazonium  nitrogen  atom 
(compare  Hantzsch,  Abstr.,  1900,  i,  703). 

From  an  examination  of  the  products  obtained  when  jt>-tolyldiazo- 
bisacetoxime  is  heated  carefully,  it  is  concluded  that  one  of  the 
acetoxime  groups  in  the  diazobisacetoxime  must  be  readily  split  off, 
leaving  the  unstable  complex,  O10H13ON3,  which  decomposes  partially 
into  jo-diazotolueneimide  and  acetone,  and  for  the  remainder  reacts 
with  a  small  amount  of  water,  assumed  to  be  present,  forming 
^-toluidine,  acetone,  and  nitrous  oxide.  This  view  of  the  reaction, 
however,  does  not  explain  the  formation  of  a  considerable  volume  of 
nitrogen.  When  heated  with  alcohol  at  50 — 60°,  ^-tolyldiazobisacet- 
oxime  yields  j9-toluidine  and  p  diazotolueneimide.  Since  js-toluidine  is 
the  main  product  in  both  decompositions,  it  appeared  probable  that 
the  grouping  C6H4Me*NH*  is  present  in  the  diazobisacetoxime  molecule 
which  might  be  formed  by  the  action  of  acetoxime  on  the  nitroso- 
amine  form  of  the  diazohydrate:  C7H7‘NH*NO  +  2CMe2lN*OH  == 
H20  + C7H7,NH,N(0,NICMe2)2.  This  assumption,  however,  is  not 
supported  by  the  behaviour  of  nitrosoamines  with  oximes ;  sodium 
phenylnitrosoamine  does  not  react  with  acetoxime,  whilst  sodium 
jo-nitrophenylnitrosoamine  reacts  only  slowly,  and  apparently  after 
isomeric  change  of  the  nitrosoamine  into  the  diazo-hydrate,  since  the 
free  nitrosoamine,  which  readily  undergoes  the  transformation,  reacts 
with  acetoxime  in  dilute  alcoholic  solution  almost  instantaneously. 

When  reduced  with  sodium  amalgam  in  cooled  alcoholic  solution, 
jp-tolyldiazobisacetoxime  forms  jp-toluidine,  isopropylamine,  and  hydr- 
oxylamine ;  the  jt?-toluidine  is  obtained  in  an  almost  quantitative  yield. 

The  action  of  dilute  hydrochloric  acid  on  the  diazobisoximes  leads  to 
the  formation  of  the  aldehyde  or  ketone,  the  oxime,  and  the  diazo- 
imide  ;  this  reaction  has  been  studied  in  the  case  of  benzenediazobis- 
4-dimethylaminobenzaldoxime,  which  is  found  to  yield  diazobenzene- 
imide,  j5-dimethylaminobenzaldoxime,  and  p-dimethylaminobenz- 
aldehyde  in  amounts  closely  approximating  to  molecular  proportions. 
Similarly,  acetoxime,  p- diazotolueneimide,  and  acetone  are  obtained  in 
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molecular  proportions  by  the  action  of  hydrogen  chloride  on  p-toluene- 
diazobisacetoxime  in  ethereal  ablution. 

The  acid  character  of  thfe  diazobisoximes,  observed  first  by  Bam¬ 
berger  ( loc .  cit.),  is  confirmed  by  the  formation  of  a  copper  salt, 
C24H32O8N10Cu.  The  red  solutions,  formed  in  the  coupling  of  diazo¬ 
hydrates  with  oximes,  which  become  colourless  on  dilution,  must 
contain  unstable  alkali  salts  of  the  diazobisoximes ;  it  is  found  now 
that  p-nitrobenzenediazobisacetaldoxime  forms,  in  alkaline  solution,  a 
stable  red  salt,  the  solution  remaining  red  on  addition  of  an  excess  of 
ammonium  chloride,  and  yielding  yellow  to  brown  precipitates  with 
metallic  salts.  G.  Y. 

[4  : 4'-Diaminodi-p-phenoxybenzene  and  its  Azo-derivatives.] 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  178803). — 
4  :  i'-Diaminodi-Tp-phenoxybenzene,  C6H4(OC6H4*NH2)2,  m.  p.  170°, 
was  obtained  by  condensing  ja-chloronitrobenzene  with  the  dry 
potassium  derivative  of  quinol  and  then  reducing  the  resulting 
dinitro-compound  ;  it  crystallises  from  alcohol  in  colourless  needles. 
Its  hydrochloride  separates  in  long,  colourless,  soluble  needles,  and  is 
precipitated  by  strong  hydrochloric  acid.  The  bisdiazo-chloride  readily 
combines  with  6-amino-a-naphthol-3-sulphonic  acid  and  other  naphthol- 
sulphonic  acids  to  furnish  substantive  dyes,  which  have  a  brilliant 
red  shade  aud  are  fast  to  acids.  A  series  of  these  azo-derivatives  is 
tabulated  in  the  patent.  G.  T.  M. 

Formation  of  Hydrola  and  Aldehydes.  Action  of  Diazo¬ 
hydroxides  on  Amino-derivatives  of  Di-  and  Tri-phenyl- 
methane.  Emile  Suais  (Bull.  Soc.  ind.  Mulhouse,  1907,  75 — 78). — 
Diazo-hydroxides  react  with  dialkylamino-derivatives  of  di-  and  tri¬ 
phenyl  methane,  forming  bydrols  or  aldehydes  and  dialkylamino- 
benzeneazo-compounds  ;  in  the  case  of  tetramethyldiaminotriphenyl- 
methane  the  reaction  takes  place  according  to  the  scheme :  I, 
CHPh(CrtH4-NMe2)2  +  N„R-OH  =  OH-CHPh*C6H4-NMe2  + 
N2R-C0H4*NMe2,  or,  II,  (JHPh(C6H4-NMe2)2  +  2N2R-OH  = 
C0H5-OHO  +  H20  +  2N2R-C6H4’NMe2.  The  reaction,  which 

takes  place  in  neutral,  alcoholic-aqueous  solution  at  the  ordinary 
temperature,  has  been  carried  out  with  the  diazo-hydroxides  derived 
from  />-sulphanilic  acid,  Dahl’s  No.  Ill  acid,  and  m-nitroaniline,  on 
the  one  hand,  and,  on  the  other,  with  leucomalachite-green,  leuco- 
hexamethyl- violet,  tetramethyldiaminodiphenyl-a-ethylaminonaphthyl- 
methane,  tetramethyldiaminodiphenylmethane,  and  tetramethyl- 
diamiuobenzhydrol. 

The  following  quantitative  results  were  obtained  with  the  diazo¬ 
derivative  of  Dahl’s  No.  Ill  acid  ;  the  percentages  quoted  are  those 
calculated  from  the  above  schemes  I  and  II.  Leucohexamethyl- 
violet  with  1  mol.  of  the  diazo-hydroxide  yields  55 — 60%  of  tetra- 
methyldiaminobenzhydrol.  Tetramethyldiaminodipbenyl  -  a-  ethyl- 
aminonaphthylmethane  with  1  mol.  of  the  diazohydroxide  yields  70% 
of  tetramethyldiaminobenzhydrol.  Leucomalachite-green  yields  with 
1  mol.  of  the  diazo-hydroxide  70%,  or  with  2  mols.  60%,  or  with 
excess  (3  mols.)  80%,  of  the  amount  required  by  II,  of  the  azo- 
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compound.  Tetramethyldiaminobenzhydrol  yields  85 %  of  the  azo¬ 
compound,  the  total  yield  remaining  unchanged  on  addition  of  a 
second  mol.  of  the  diazo-hydroxide ;  hence  the  p-dimethylamino- 
benzildehyde  formed  by  the  first  stage  does  not  react  with  the  diazo- 
hydroxide.  Tetramethyldiaminodiphenylmethane  yields  80%  of  the 
azo-compound  with  1  mol.,  or  70%  with  2  mols.,  of  the  diazo-hydroxide; 
as  in  the  first  cace  half  of  the  diphenylmethane  base  is  recovered 
unchanged,  the  diazo  hydroxide  must  attack  the  two  groups, 
*C6H4*NMc2,  simultaneously,  or  the  possible  intermediate  product, 
dimethylaminobenzyl  alcohol  reacts  with  the  diazo-hydroxide  more 
readily  than  does  the  diphenylmethane  base. 

The  reaction  described  offers  a  practical  method  of  preparing  hydrols 
and  aldehydes.  G.  Y. 

Chemistry  of  Globulin.  William  Sutherland  ( Proc .  Roy.  tfoc., 
1907,  B,  79,  130  — 154). — The  experimental  results  obtained  by 
Hardy  (Abstr.,  1906,  i,  121)  and  Mellanby  (ibid,  122)  may  be 
represented  by  simple  formulae  which  show  that  the  solution  of  globulin 
and  its  precipitation  take  place  under  simple  conditions  of  chemical 
equilibrium. 

For  the  precipitation  of  globulin  by  excess  of  ammonium  sulphate  the 
equation  p(  1  +p)  =  28  8(c  -  0*152),  where  p  is  the  fraction  which  the 
precipitated  globulin  is  of  the  whole  and  c  the  concentration  of  the 
sulphate  in  grams  per  c.c.,  holds  good.  Formulte  are  applied  to  the 
precipitation  of  globulin  by  acids  from  solution  in  neutral  salts,  and 
from  these  it  appears  that  three  compounds  of  globulin  react  in 
producing  the  precipitate. 

A  theory  of  the  colloidal  state  is  promulgated.  According  to  this  a 
colloid  consists  of  molecules  which  are  chemically  united  neighbour  to 
neighbour  by  the  action  of  valencies  which  are  usually  latent.  Oases 
of  multiple  valency  are  best  accounted  for  by  the  electron  theory  of 
valency  due  to  Helmholtz,  with  the  assumption  that  a  single  atom  can 
Contain  both  negative  and  positive  electrons.  According  to  the 
author’s  view  the  term  molecule  ceases  to  have  a  useful  meaning  as 
applied  to  a  colloid  and  the  term  semplar  is  used  to  denote  the 
structure  which  is  repeated  like  a  pattern  in  three  dimensions  through 
a  colloid.  By  suppression  of  the  colloid  producing  valencies  a  mass  of 
semplars  is  converted  into  a  collection  of  separate  molecules.  The 
theory  is  applied  to  the  various  phenomena  met  with  in  the  study  of 
colloids. 

Hardy’s  experiments  on  conductivities  of  globulin  solutions  can  be 
expressed  by  means  of  formulge  which  admit  of  very  simple  interpreta¬ 
tion.  At  infinite  dilution,  the  hydrochloric  acid  compound  of  globulin 
is  completely  hydrolysed,  the  conductivity  being  that  due  to  the  ionised 
hydrochloric  acid,  the  part  due  to  the  globulin  being  negligible.  For 
other  concentrations,  the  ratio  of  combined  and  free  hydrochloric  acid 
can  be  calculated.  In  the  compounds  with  ammonium  and  sodium 
hydroxides,  half  of  the  base  combines  with  the  globulin  in  a  way  which 
proves  it  to  be  an  acid,  the  resulting  salt  being  completely  dissociated  ; 
the  remaining  half  of  the  base  which  is  required  to  dissolve  globulin 
combines  with  it  by  addition. 

YOL.  XC1I.  i.  TV 
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Globulin  is  shown  to  have  a  probable  molecular  mass  40,000  and 
basicity  2,  or  mass  60,000  and  basicity  3.  A  group,  G12H20O4N3, 
related  to  polypeptides  and  peptones  is  shown  to  be  the  predominant 
structure  in  albumins.  The  discrepant  results  of  different  experi¬ 
menters  on  the  precipitation  of  albumin  by  heavy  metals  fall  into 
harmony  when  it  is  proved  that  they  precipitated  different  integral 
numbers  of  a  group  such  as  this  in  combination  with  an  equivalent  of 
heavy  metal.  J.  J.  S. 

Globulin  Precipitated  from  Human  Blood  Serum  by  Acetic 
Acid.  Georges  Patein  (J.  Pharm.  Chim.,  1907,  [vi],  25,  470 — 476). 
— The  precipitate  obtained  by  neutralising  the  diluted  serum  with 
acetic  acid  is  insoluble  in  water  and  soluble  in  acetic  acid  or  sodium 
carbonate  solution  and  is  composed  of  two  globulins,  the  chief  con¬ 
stituent  being  soluble  in  0‘6%  or  more  concentrated  solutions  of  sodium 
chloride  and  the  other  in  10%  or  stronger  solutions  of  the  same  salt. 
The  precipitate  is  coagulated  in  suspension  in  water  or  in  solution  in 
dilute  acetic  acid  at  56°  and  in  salt  solution  at  78°.  These  facts 
indicate  that  the  material  is  not  a  nucleoproteid,  a  fibrino-globulin,  or 
a  casein,  and  it  is  further  distinguished  from  the  last  of  these  by 
containing  no  phosphorus,  although  it  contains  some  sulphur. 

T.  A.  H. 

Mono-amino-acids  of  Lactalbumin.  Emil  Abderhalden  and 
Hugo  Pribram  (Zeitsch.  physiol.  Chem.,  1907,  51,  409 — 414). — The 
lactalbumin  was  prepared  from  cow’s  milk.  It  was  free  from  phos¬ 
phorus,  and  therefore  from  caseinogen.  Whether  it  was  absolutely 
free  from  lacto-globulin  is  uncertain ;  parts  of  it  at  any  rate  yielded 
no  glycine,  and  glycine  is  usually  obtained  from  globulins.  A  further 
examination  of  lacto-globulin  will,  however,  be  necessary.  The  mono¬ 
amino-acids  obtained  in  parts  per  cent,  of  the  albumin  were  :  alanine, 
2'5 ;  valine,  0‘9  ;  leucine,  19*4;  proline,  4'0 ;  aspartic  acid,  1-0; 
glutamic  acid,  10‘1  ;  phenylalanine,  2’4,  and  tyrosine,  0'85. 

W.  D.  H. 

Increase  in  Weight  in  the  Hydrolysis  of  Casein.  John  H. 
Long  (J.  Amer.  Chem.  Soc.,  1907,  29,  295 — 299). — In  a  previous 
paper  (this  vol.,  i,  367)  it  has  been  shown  that  when  casein  has  been 
submitted  to  prolonged  digestion  with  pepsin  and  dilute  hydrochloric 
acid,  the  residue  left  on  evaporating  the  liquid  to  dryness  contains 
combined  hydrogen  chloride.  A  series  of  experiments  has  now  been 
made  with  the  casein  of  cow’s  milk  in  order  to  determine  the  rate  of 
increase  in  weight  due  to  the  addition  of  hydrogen  chloride,  or  water, 
or  both.  The  mixtures  of  casein,  pepsin,  and  dilute  hydrochloric  acid 
were  maintained  at  40°,  and  the  weight  of  the  residue  was  determined 
at  intervals.  The  results  are  tabulated,  and  show  that  the  increase  is 
due  to  both  water  and  hydrogen  chloride.  It  is  found  that  the  pro¬ 
ducts  are  relatively  stable,  and  that  on  prolonged  heating  they  lose 
more  water  than  hydrogen  chloride.  A  large  proportion  of  the  water 
and  acid  is  added  during  the  final  evaporation,  rather  than  during  the 
prolonged  digestion  at  40°.  The  amount  of  water  added  in  the  actual 
digestion  does  not  vary  much  after  ten  days  or  so,  but  the  hydrogen 
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chloride  is  added  more  slowly  and  shows  a  gradual  increase.  On  the 
other  hand,  in  the  final  evaporation,  there  is  a  marked  increase  in  the 
amount  of  water  added  in  the  case  of  the  products  of  the  most  pro¬ 
longed  digestions  and  a  relatively  small  increase  in  the  hydrogen 
chloride.  It  is  found  that  480  mg.  of  casein  finally  experience  a 
total  increase  of  70  mg.  of  added  water  and  110  mg.  of  acid. 

It  is  noteworthy  that  the  sensitiveness  of  the  product  to  phenol- 
phthalein  becomes  less  as  the  digestion  progresses.  The  final  colour 
reaction  recalls  that  observed  in  titrations  made  in  presence  of  traces 
of  ammonium  salts,  and  evidently  indicates  the  accumulation  of 
amino-compounds,  which  show  an  analogous  behaviour. 

It  is  suggested  that  p-nitrophenol  will  probably  be  found  a  useful 
indicator  fur  the  estimation  of  total  mineral  acids  in  digestion  experi¬ 
ments.  E.  G. 

The  Salting-out  of  Caseinogen  and  Casein  by  Sodium 
Chloride.  Sigval  Schmidt-Nielsen  ( Beitr .  chem.  Physiol.  Path., 
1907,  9,  311 — 321). — Two  per  cent,  solutions  of  sodium  caseinogenate 
and  of  sodium  caseinate  were  prepared  ;  no  precipitation  occurs  on 
saturating  such  solutions  with  pure  sodium  chloride.  Common  salt, 
however,  which  contains  about  0'4%  of  calcium  and  0 ’05%  of  magnesium 
causes  complete  precipitation  of  the  proteins  in  combination  with  the 
alkali  earths.  The  calcium  ions  can  be  replaced  by  barium  or  mag¬ 
nesium,  but  the  quantity  of  these  necessary  is  about  three  times  that 
of  the  calcium  ions.  W.  D.  H. 

The  Relation  of  Whey-protein  to  Rennet  Action.  Sigval 
Schmidt-Nielsen  (Beitr.  chem.  Physiol.  Path.,  1907,  9,  322 — 332). — 
Pure  solutions  of  caseinogen,  prepared  by  acid  precipitation  or  salting- 
out,  when  acted  on  by  rennet,  yield  about  4%  of  their  nitrogen  in  the 
form  of  whey-protein,  which  is  regarded  as  a  cleavage  product  of  the 
caseinogen.  The  mucous  membrane  of  the  calf’s  stomach  yields  in 
addition  to  rennet  a  protease,  which,  acting  on  the  casein,  yields  an 
increase  in  the  yield  of  whey-protein.  This  protease  follows  the 
Schutz-Borissow  law.  W.  D.  H. 

Behaviour  of  Caseinogen  towards  Ozone.  Carl  D.  Harries 
and  Kurt  Langheld  (Zeitsch.  physiol.  Chem.,  1907,  51,  342 — 373). — 
Evidence  was  obtained  that  ozonisation  of  caseinogen  leads  to  the 
production  of  comparatively  large  amounts  of  the  cleavage  products 
of  protein.  These  were  separated  by  lead  acetate  or  by  successive 
treatment  with  phosphotungstic  acid  and  lead  acetate.  Little  or  no 
leucine  was  obtained.  W.  D.  H. 

Behaviour  of  Protein  Cleavage  Products  and  Certain  Sugars 
with  Ozone.  Carl  D.  Harries  and  Kurt  Langheld  (Zeitsch.  physiol. 
Chem.,  1907,  51,  373 — 383). — The  fatty  amino-acids,  including 
serine,  are  not  altered  by  ozone.  The  same  is  true  for  amino- 
acetaldehyde,  asparagine,  and  guanidine.  The  aromatic  cleavage  pro¬ 
ducts  of  protein  (phenylalanine,  tyrosine,  and  tryptophan)  are  altered 
with  the  formation  of  reducing  substances.  This  occurs  best  in  an 
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alkaline,  and  least  in  an  acid  solution.  The  chemistry  of  the  change 
was  not  made  out.  The"  diamino-acids  have  not  yet  been  examined. 

The  action  of  ozone  on  dextrose  is  very  small ;  mannitol  is  changed 
into  mannose  and  laevulose  ;  dulcitol  probably  yields  galactose. 

W.  D.  H. 

The  Monoamino-acids  of  Crystallised  Oxyhsemoglobin. 
Emil  Abderhalden  and  Louis  Baumann  (Zeitsch.  physiol.  Chern.,  1907, 
51,  397 — 403). — Globin  was  prepared  from  the  crystallised  oxy- 
haemoglobin  of  dog’s  blood ;  the  amount  of  hsematin  in  the  oxy¬ 
hsemoglobin  is  4‘2%.  The  following  numbers  give  the  percentages  of 
monoamino-acids  obtained  from  the  globin  as  compared  with  those 
previously  obtained  from  globin  prepared  from  the  horse  : 


Glycine . 

Dog. 

.  Traces  . 

Horse. 

Alanine  . 

30  . 

.  3-0 

Valine  . 

1-0  . 

Leucine  . 

.  17-5  . 

.  209 

Proline . 

4-5  . 

.  1-5 

Aspartic  acid  . 

2’5  . 

.  3-4 

Glutamic  acid  . 

1-2  . 

.  1-1 

Phenylalanine  .... 

5-0  . 

.  3-5 

W.  D.  H. 

Hsemopyrrole.  William  KCster  ( Ber .,  1907,  40,  2017 — 2020. 
Compare  Abstr.,  1902,  i,  845 ;  1904,  i,  647).— The  imide  obtained  by 
the  oxidation  of  the  acid  hsemopyrrole  is  identical  with  synthetical 
methylethylmaleinimide.  The  slightly  basic  hsemopyrrole  also  yields 
an  imide  from  which  a  small  amount  of  methylethylmaleinimide  has 
been  isolated.  Hsemopyrrole  is  thus  a  mixture  of  two  pyrrole 
derivatives,  the  acid  constituent  is  3  metbyl-4-ethylpyrrole,  and  the 
basic  constituent  is  3-methyl-4-ethylpyrroline  or  2  :  4-dimethyl-3-e  hyl- 
pyrrole  or  -pyrroline.  J.  J.  S. 

A  New  Crystalline  Derivative  of  Hsemin.  William  KOster 
and  Karl  Fuchs  {Ber.,  1907,  40,  2( *2 1 — 2023). — When  debydro- 
chloridehsemin  is  extracted  for  some  time  with  ether  in  order  to  remove 
the  last  traces  of  aniline,  a  mixture  of  two  crystalline  pioducts 
separates  in  the  flask.  These  may  be  separated  by  means  of  boiling 
alcohol  from  which  the  one  compound,  C36H3j.03N4,  termed  ethyl 
anhydrohcematerate,  separates  as  pointed,  yellowish-red  needles,  m.  p. 
205 — 210°.  The  formation  of  this  compound  is  probably  due  to  the 
partial  esterification  of  tbe  hsemin  to  C36H3604N4ClFe,  and  the  with¬ 
drawal  of  tbe  iron  by  hydrochloric  acid  yielding  C36H3804N4  from 
which  the  new  compound  is  obtained  by  the  elimination  of  water.  It 
does  not  dissolve  in  alkalis,  but  is  soluble  in  hydrochloric  acid. 

J.  J.  S. 

Thymus-nucleic  Acid.  Walter  Jones  and  C.  R.  Austrian 
(J.  Biol.  Chem .,  1907,  3,  1 — 10). — By  the  action  of  nuclease,  thymus- 
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nucleic  acid  does  not  yield  xanthine;  the  xanthine  formed  by  more 
violent  hydrolytic  methods  must  therefore  originate  in  guanine  groups, 
or  in  guanine  itself.  Hydrolysis  at  high  temperatures  destroys  a  large 
amount  of  purine  products,  especially  guanine.  The  quantities  of 
guanine  and  hypoxanthine  (equivalent  to  adenine)  formed  by  ferment 
action  are  nearly  proportional  to  the  molecular  weights  of  the  bases. 
This  is  evidence  that  the  two  bases  result  from  the  same  nucleic  acid. 

W.  D.  H. 

The  Rendering  Insoluble  of  Gelatin  by  Benzoquinone. 

Auguste  Lumi^re,  Louis  Lumi^re,  and  Alphonse  Seweyetz  ( Bull 
Soc.  chirn.,  1907,  [iv],  1,  428 — 431.  Compare  Abstr.,  1906,  i,  614, 
915,  999). — When  a  dilute  solution  of  benzoquinone  is  added  to  one  of 
gelatin,  the  latter  “  sets  ”  in  about  the  same  time  as  when  no  benzo¬ 
quinone  is  present,  but  the  product  no  longer  liquefies  on  warming. 
Gelatin  can  be  rendered  insoluble  by  the  action  of  a  solution  contain¬ 
ing  0'001%  of  benzoquinone,  but  with  so  dilute  a  solution  the  action 
proceeds  slowly.  The  product  is  much  more  stable  than  that  obtained 
by  the  action  of  formaldehyde  on  gelatin.  Its  colour  varies  from 
pink  to  reddish-brown,  depending  mainly  on  the  colour  and  strength 
of  the  solution  of  benzoquinone  used  to  produce  it.  It  swells  slightly 
under  the  action  of  cold  water  and  remains  insoluble  in  water  even  after 
prolonged  ebullition.  It  is  not  dissociated  into  its  constituents  by  acids, 
alkali  carbonates  or  hydroxides  or  ammonia,  but  acids  and  alkalis  pro¬ 
duce  eventually  decomposition  of  the  gelatin,  this  action  being  the 
more  rapid  the  more  concentrated  is  the  solution  of  the  reagent 
employed.  Ammonia  and  the  alkali  carbonates,  on  the  contrary,  act 
very  slowly  in  the  cold  even  in  very  concentrated  solution.  T.  A.  H. 

Monoamino-acids  from  Syntonin  prepared  from  Ox-flesh. 

Ehil  Abderhalden  and  Takaoki  Sasaki  {Zeitsch.  physiol.  Chern.,  1907, 
51,  404—408). —  Isolation  of  the  muscle-proteins  was  not  attempted. 
The  syntonin  or  acid-albumin  prepared  from  ox-flesh,  after  separation 
of  the  humin  which  is  formed  yielded  the  following  amino-acids  in  parts 
per  cent.:  glyeine,  0’5  ;  alanine,  4;  valine,  0'9 ;  leucine,  7*8 ;  proline, 
3  3;  aspartic  acid,  0  5  ;  glutamic  acid,  13‘6 ;  phenylalanine,  2  5;  tyrosine, 

2*2.  W.  D.  H. 

Relation  of  Electrolytes  to  Lecithin  and  Kephalin.  Waldb- 

mab  Koch  (J.  Biol.  Chern.,  1907,  3,53 — 56). — The  precipitating  action 
of  calcium  salts  in  solutions  of  lecithin  is  largely  hindered  by  sodium 
chloride.  According  to  A.  P.  Mathews’  views,  the  dissolving  action  of 
the  chlorine  ion  will  explain  this.  The  greater  sensitiveness  of 
kephalin  to  precipitation  by  cations  can  be  explained  by  its  more  acid 
properties.  W.  D.  H. 

Influence  of  Ions  on  Catalysis  produced  by  Pepsin  and 
Trypsin.  William  N.  Berg  and  William  J.  Gies  (J.  Biol.  Chern., 
1907,  2,  489 — 546). — Beyond  the  fact  well  known  previously  that 
hydrogen  ions  favour  the  action  of  pepsin,  and  hydroxyl  ions  that  of 
trypsin,  the  present  research  led  to  negative  results.  Disparities  in 
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the  velocity,  quality,  and  extent  of  digestion  by  pepsin  occur  in  solu¬ 
tions  of  different  acids,  whether  they  are  present  in  equal  masses, 
equal  numbers  of  molecules,  of  hydrogen  atoms,  or  of  hydrogen  ions.  The 
action  of  trypsin  is  equally  irregular.  W.  D.  H. 

Fermentative  Decomposition  of  Dipeptides.  Hans  Euler 
(Zeitsch.  physiol.  Chem .,  1907,  51,  213 — 225.  Compare  Abderhalden 
and  Teruuchi,  Abstr.,  1906,  ii,  464,  Abderhalden  and  Schittenhelm,  this 
vol.,  i,  104). — The  decomposition  of  glycylglycine  by  means  of  erepsin 
in  the  presence  of  sodium  hydroxide  has  been  studied  as  a  time  reaction 
by  means  of  electrical  conductivity  determinations. 

The  velocity  varies  considerably  with  the  concentration  of  the  alkali, 
the  maximum  being  reached  when  the  concentration  of  the  sodium 
hydroxide  is  from  0  04 — 0‘06.  A  considerable  proportion  of  the  added 
alkali  is  not  present  as  such,  but  is  combined  with  the  glycylglycine  and 
also  with  the  erepsin  preparation  ;  if  these  facts  are  taken  into  con¬ 
sideration  the  optimal  concentration  of  the  free  alkali  is  0  00001 2.  The 
dissociation  constants  of  glycylglycine,  leucylglycine  and  alanylglycine 
have  been  determined  as  acids  and  also  as  bases. 

The  values  are  : 

K  K 

Glycylglycine  .  1‘8  x  10”8  2x10” 11 

Leucylglycine  .  I‘5xl0-8  3  x  10~n 

Alanylglycine  .  I'8xl0-S  2  x  10~u 

The  decomposition  of  glycylglycine  is  a  reaction  of  the  first  order 
and  the  velocity  constant  has  the  same  value  until  some  50%  is  decom¬ 
posed.  It  then  decreases,  mainly  owing  to  the  decomposition  of  the 
erepsin  and  not  to  the  retarding  effects  of  the  products  of  decomposi¬ 
tion.  The  constant  is  almost  independent  of  the  concentration  of  the 
peptide,  provided  the  concentration  ratio  ferment/substrate  is  within 
certain  limits,  but  the  constant  is  practically  proportional  to  the  con¬ 
centration  of  the  enzyme,  and  Schiitz-Borissow’s  rule  does  not  hold. 
When  extremely  small  amounts  of  ferment  are  present,  K increases  more 
rapidly  than  the  concentration  of  the  ferment.  J.  J.  S. 

Opium  Toxins.  Wolfgang  Weichardt  and  Hermann  Stadlinger 
( Biochem .  Zeitsch.,  1907,  3,  431 — 438) — Protein  splitting  “antigens” 
of  a  fatigue  producing  character  are  found  not  only  in  the  animal,  but 
also  in  the  vegetable,  kingdom.  That  which  is  present  in  opium  can 
be  obtained  in  a  pure  condition  by  dialysis  after  removal  of  the 
alkaloids  and  the  opinion  is  expressed  that  the  complex  physiological 
action  of  opium  is  in  part  due  to  its  presence.  W.  D.  H. 

Oxidising  Ferments.  I.  The  Mode  of  Action  of  Tyrosinase. 
Robert  Chodat  and  Staub  [Arch.  Sci.  phys.  nat.,  1907,  [iv],  23, 
265  —  277). — The  oxidising  action  of  tyrosinase  has  been  studied.  A 
solution  of  the  ferment  is  most  conveniently  obtained  from  Russula 
delica  or  Solarium  tuberosum.  The  red  colour  which  the  ferment  gives 
with  tyrosine  is  not  obtained  with  the  albumoses,  but  its  production 
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with  glycyltyrosine  anhydride  indicates  that  other  peptides  may  give 
the  reaction. 

Contrary  to  Bach’s  observations,  it  is  found  that’  hydrogen  peroxide 
diminishes  the  activity  of  tyrosinase  and  frequently  inhibits  its  action 
on  tyrosine.  Gonnermann’s  conclusion  ( Pfliiger’s  Archiv,  1900,  82) 
that  tyrosinase  is  not  an  oxidising,  but  a  hydrolytic  ferment  is  refuted 
by  the  results  of  experiments  in  an  atmosphere  of  carbon  dioxide ; 
these  show  clearly  that  oxygen  is  necessary  for  the  action,  and  that 
the  action  of  the  ferment  is  not  simply  the  production  by  hydrolysis 
of  an  easily  oxidisable  product. 

The  rate  of  oxidation  of  tyrosine  is  very  much  smaller  when  leucine 
is  added  to  the  solution,  but  an  explanation  of  this  has  not  yet  been 
obtained.  The  activity  of  the  ferment  increases  with  temperature  up 
to  61°;  at  66°  it  becomes  inactive.  At  small  concentrations  the 
activity  is  proportional  to  the  concentration  of  the  ferment,  but  at 
higher  concentrations  the  rate  is  expressed  by  the  formula  kc  +  6, 
where  c  is  the  concentration,  and  Jc  and  b  constants.  This  influence 
of  the  concentration  is  similar  to  that  already  observed  in  the  action 
of  laccase  (from  Lactarius  vellereus )  on  pyrogallol.  H.  M.  D. 

Oxidising  Ferments.  II.  Distribution  [Phenomena]  in  the 
Action  of  Peroxydase  in  Presence  of  Catalase.  Robert 
Chodat  and  J.  Pasmanik  (Arch.  Sci.  phys .  nat.,  1907,  23,  386 — 393. 
Compare  preceding  abstract). — The  rate  at  which  iodine  is  liberated 
from  potassium  iodide  solution  acidified  with  acetic  acid  by  (1)  hydro¬ 
gen  peroxide,  (2)  hydrogen  peroxide  +  peroxydase,  (3)  hydrogen  peroxide 
+  catalase,  and  (4)  hydrogen  peroxide  +  catalase  +  peroxydase  has  been 
compared.  In  all  the  experiments  the  concentration  of  the  peroxydase 
was  0T%,  but  that  of  the  catalase  was  varied  from  0'00025  to  1'0%.  The 
accelerating  effect  of  the  peroxydase  is  greatly  diminished  in  presence 
of  very  small  quantities  of  catalase,  but  even  when  the  catalase  is  pre¬ 
sent  in  large  excess  the  accelerating  influence  of  the  peroxydase  on  the 
liberation  of  iodine  from  the  mixture  of  peroxide  and  iodide  is  clearly 
distinguishable.  With  increasing  concentration,  the  retardation  result¬ 
ing  from  the  catalase  appears  to  approximate  to  a  limiting  value.  Loew’s 
view,  that  if  hydrogen  peroxide  were  formed  in  the  metabolic  processes 
taking  place  in  the  cell,  it  would  be  immediately  destroyed  by  the 
catalase  even  in  presence  of  oxidising  ferments,  is  incompatible  with 
these  experimental  results.  The  data  rather  indicate  that  distribution 
phenomena  occur  when  peroxydase  and  catalase  are  both  present  in  the 
system.  H.  M.  D. 

Oxidising  Ferments.  III.  A  Hypothesis  as  to  the  Action 
of  Ferments.  Robert  Chodat  and  J.  Pasmanik  (Arch.  Sci.  phys. 
nett.,  1907,  23,  394 — 400.  Compare  preceding  abstracts). — The  action 
of  ferments  is  supposed  to  be  connected  with  the  electrolytic  dissocia¬ 
tion  of  water,  the  degree  of  dissociation  being  increased  in  the  presence 
of  ferments  which  unite  with  the  hydrogen  and  hydroxyl  ions  to  form 
complex  acid  or  basic  groups  capable  of  specific  ferment  action.  In 
support  of  this  view  it  was  found  that  the  electrical  conductivity  of 
0T%  solutions  of  catalase,  peroxydase,  and  pepsin  was  much  smaller 
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after  boiling  than  before.  Other  known  facts  are  recorded  as  evidence 
in  support  of  the  authors’  hypothesis.  H.  M.  D. 

Zymoids.  A.  R,.  Bearn  and  Wilhelm  Cramer  ( Biochem .  J.,  1907, 
2,  174 — 185.  Compare  Abstr.,  1906,  i,  780). — Solutions  of  enzymes 
which  have  been  heated  at  56 — 60°  for  twenty  to  thirty  minutes 
inhibit  the  activity  of  the  unheated  enzyme.  The  inhibition  dis¬ 
appears  by  exposure  to  100°  as  a  rule.  The  inhibitory  power  varies 
in  different  preparations  of  the  same  enzyme.  It  is  not  due  to  an 
anti-ferment,  but  is  brought  about  by  a  reaction  between  the  substrate 
and  substances  present  in  the  inactivated  enzyme.  These  substances 
dialyse  very  slowly  through  parchment  paper.  In  the  case  of  pepsin 
they  are  not  specific  for  each  species.  These  facts  point  to  the  existence 
of  zymoids  which  are  probably  preformed  in  the  enzyme  preparations. 
Zymoids,  like  enzymes,  differ  in  their  resistance  towards  heat,  and 
different  enzyme  preparations  vary  in  the  amount  of  zymoids  they 
contain.  W.  D.  H. 

Chemical  Reaction  Showing  Green  Luminescence.  Edgar 
Wedekind  ( Chem .  Zentr.,  1907,  i,  242  ;  from  Physikal.  Zeitsch.,  1906,  7, 
805). — When  an  ethereal  solution  of  chloropicrin  is  mixed  with 
magnesium  phenyl  bromide,  a  green  flame  is  formed  under  the  ether, 
which  does  not,  however,  take  fire.  Diphenyl  is  the  only  product 
which  has  been  isolated  from  the  mixture.  E.  W.  W. 

Action  of  Carbon  Dioxide  on  Magnesium  Phenyl  Bromide. 
Georg  Schroeter  ( Ber .,  1907,  40,  1584 — 1585.  Compare  Abstr., 
1903,  i,  821). — Meyer  and  Togel  (Abstr.,  1906,  i,  757)  confirm  the 
observation  of  the  author  that  under  certain  conditions  triphenylcarb- 
inol  and  benzophenone  are  obtained  by  the  action  of  carbon  dioxide 
on  magnesium  phenyl  bromide.  They  conclude  that  the  presence  of 
water  or  alcohol  is  necessary  and  that  the  temperature  must  be  raised 
during  the  action  of  the  carbon  dioxide.  The  author  maintains  that 
the  presence  of  water  is  not  necessary.  The  temperature,  however, 
has  an  important  influence,  as  well  as  the  rate  at  which  the  carbon 
dioxide  is  passed  into  the  solution  of  magnesium  phenyl  bromide. 

When  a  slow  current  of  dry  carbon  dioxide  is  passed  into  a  boiling 
ethereal  solution  of  magnesium  phenyl  bromide,  the  product  yields 
benzoic  acid,  triphenylearbinol,  benzophenone,  and  diphenyl.  When  dry 
carbon  dioxide  mol.)  is  passed  into  a  cooled  ethereal  solution  of 
magnesium  phenyl  bromide  (1  mol.),  the  product  yields  triphenyl  carb- 
inol,  benzophenone,  and  diphenyl,  but  no  benzoic  acid.  A,  McK. 
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Origin  of  Mineral  Oil  (Artificial  Preparation  of  Optically 
Active  Petroleum).  Caiil  Neuberg  (, Sitzungsber .  K.  Akad.  Wiss . 
Berlin ,  1907,  24,  451 — 455.  Compare  Walden,  Abstr.,  1906,  ii,  368). 
— The  fact  that  many  kinds  of  petroleum  from  various  sources  are 
optically  active  necessitates  a  revision  of  the  hypothesis  of  Engler  and 
Hofer  (Abstr.,  1888,  928  ;  1889,  586),  since  neither  fats  nor  their 
decomposition  products  are  optically  active,  and  hence  cannot  give  rise 
to  an  optically  active  mineral  oil.  In  continuation  of  his  observation 
that  proteins  give  rise  to  optically  active  fatty  acids  on  decomposition 
(Abstr.,  1906,  i,  923),  the  author  has  been  able  to  show  that  by  the  dry 
distillation  of  a  mixture  of  oleic  acid  and  rf-valeric  acid,  also  by  heating 
such  a  mixture  under  pressure,  a  product  is  obtained  which  when 
purified  possesses  all  the  properties  of  natural  petroleum,  likewise  the 
same  optical  rotatory  power.  Further,  the  optical  rotatory  power 
increases  as  the  boiling  point  of  the  fraction  increases,  and  these  high 
boiling  fractions  give  the  cholesterol  colour  reaction  (Neuberg,  Abstr., 
1906,  ii,  497),  as  do  the  high  boiling  fractions  obtained  from  natural 
petroleum. 

In  conclusion,  the  author  briefly  mentions  that  the  acids  formed 
during  the  putrefaction  of  cheese  frequently  do  not  possess  a  normal 
structure  as  is  generally  supposed,  since  besides  yS-methylbutyric  acid 
and  y-methylvaleric  acid,  the  optically  active  acids,  a-methylbutyric 
acid  and  /3-methyl  valeric  acid  are  also  found  in  putrid  cheese.  No 
aminobutyric  acid  is  found  in  the  putrefaction  products  of  casein, 
so  that  the  butyric  acid,  which  is  present  to  the  extent  of  one-third  of 
the  total  acids  formed,  is  undoubtedly  produced  by  the  decomposition 
of  glutamic  acid.  It  is  also  very  probable  that  several  optically 
active  acids  are  formed  during  the  putrefaction  of  gelatin. 

W.  H.  G. 

Catalytic  Dehydration  of  Alcohols  by  Amorphous  Phos¬ 
phorus  and  Phosphates.  Jean  B.  Senderens  (Compt.  rend.,  1907, 
144,  1109 — 1111). — In  the  presence  of  commercial  amorphous  phos¬ 
phorus  in  the  form  of  an  impalpable  purple  powder,  D  =  2T65,  the 
alcohols  are  decomposed  at  180°  (approx.)  into  olefine  and  water 
together  with  traces  of  hydrogen  phosphide.  Thus  ethyl  alcohol 
begins  to  decompose  at  215°,  and  at  230 — 240°  gives  a  mixture  of 
95%  of  ethylene  and  5%  of  hydrogen  phosphide.  Propyl  alcohol  gives 
similar  results,  whilst  butyl  alcohol  at  205c  gives  97%  of  butylene  and 
3%  of  hydrogen  phosphide.  All  specimens  of  amorphous  phosphorus 
are,  however,  not  equally  active,  but  it  can  be  replaced  by  various 
phosphates,  of  which  aluminium  phosphate  is  the  most  active  and  is 
the  basis  of  a  general  method  for  the  preparation  of  open  chain  and 
cycfo-olefines.  Ethyl  alcohol  begins  to  decompose  at  330°  and  gives 
pure  ethylene  in  abundance  at  380°.  w-Propyl  alcohol  decomposes 
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into  propylene  and  water  at  300 — 340°.  n-Butyl  alcohol  at  320° 
gives  27%  of  isobutylene  and  73%  of  a-butylene ;  isobutyl  alcohol  at 
310°,  a  mixture  of  68’5%  of  isobutylene  and  31  ‘5%  of  a-butylene. 
Trimethylcarbinol  at  200°  gives  pure  isobutylene ;  isopropyl  alcohol 
at  300°,  propylene ;  isoamyl  alcohol  at  300 — 350°,  a  mixture  of 
a-isoamylene  and  y-amylene  with  traces  of  /3-methyl-A^-butylene  and 
a-amylene ;  tert.- amyl  alcohol,  /3-methyl-A^-butylene  ;  w-oetyl  alcohol, 
a-octylene,  b.  p.  122 — 123°;  and  see.-octyl  alcohol,  an  octylene,  b.  p. 
120‘5 — 121  '5°.  The  method  is  readily  applicable  to  the  cycfoparaffin 
alcohols,  and  theoretical  yields  of  the  corresponding  cyclo- olefines  are 
obtained  at  300 — 350°  from  cyciohexanol,  the  three  methylcycfo- 
hexanols,  1  : 3  : 4-dimethylcycZohexanol,  and  menthol.  The  silicates 
have  similar,  but  less  powerful,  catalytic  properties,  whilst  silica  has 
the  singular  property  of  being  a  dehydrogenating  catalyst  when  in  the 
crystalline  condition  and  a  dehydrating  catalyst  when  amorphous. 

E.  H. 

Isomerisation  Point  of  sec.-  and  ferf. -Pinacolyl  Alcohol 
Derivatives.  Maurice  Delacre  {Bull.  Soc.  chim.,  1907,  [iv],  1, 
575 — 586). — In  continuation  of  previous  work  on  the  isomerisation  of 
pinacolyl  derivatives  (Abstr.,  1906,  i,  477,  518,  551,  784  ;  this  vol.,  i, 
459),  the  author  has  compared  the  action  of  potassium  acetate  on 
sec. -pinacolyl  bromide  and  the  hydrobromide  of  /Sy-dimethyl-A^-butylene. 
The  former  furnishes  39*3%  of  the  symmetrical  hydrocarbons, 
CMe2!CMe2  and  CHMe2’CMe;CH2,  and  a  residue,  which  contains 
tert. -pinacolyl  acetate  and  a  bromide,  which  may  be  the  compound 
CMe3*CHMeBr.  The  hydrobromide  of  /Jy-dimethyl- A  ^-butylene 
under  the  same  conditions  yields  a  similar  proportion  of  the  two 
symmetrical  hydrocarbons,  and  the  residue  is  almost  wholly  composed 
of  <erL-pinacolyl  acetate.  From  these  results  the  inferences  are  drawn 
that  by  the  action  of  hydrogen  bromide  on  sec.-pinacolyl  alcohol  about 
94%  of  CBrMe2*OHMe2  and  about  6%  of  the  unsymmetrical  bromide, 
CMeg’CHMeBr,  are  formed.  T.  A.  H. 

Synthesis  and  Decomposition  of  /7S-Dihydroxy-/3yyS-tetra- 
methylpentane.  A.  N.  Slavjanoff  {J.  Russ.  Rhys.  Chem.  Soc., 
1907,  39,  140 — 160). — The  investigation  was  undertaken  with  the 
object  of  preparing  hexamethylcycfopropane  by  the  action  of  hydrogen 
bromide  on  the  glycol,  which,  according  to  Grignard,  should  be  obtained 
by  the  action  of  magnesium  methyliodide  on  ethyl  dimethylacetoacetate 
{Ann.  Chim.  Rhys.,  1901,  [vii],  24,  463).  This  attempt  was,  however,  not 
successful,  but  the  glycol,  (38-dihydroxy-PyyS-tetramethylpentane, 
CMe2(CMe2’OH)2, 

was  isolated  and  its  properties  investigated.  It  forms  colourless, 
feathery  crystals,  m.  p.  76*5°,  b.  p.  223 — 225°/753  mm.,  of  burning 
taste  and  camphoraceous  odour,  is  sparingly  soluble  in  water  and  very 
unstable  in  the  presence  of  mineral  and  even  dilute  organic  acids  ; 
this  probably  explains  why  Grignard,  who  worked  in  acid  solution,  was 
unable  to  obtain  the  substance  CEt2(CMe2*OH)2.  isoButyric  acid  and 
/3-hydroxy-aa/?-trimethylbutyric  acid  were  obtained  as  by-products  in 
the  preparation  of  the  pentane.  The  same  substance  is  obtained  when 
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dimethylmalonic  ester  is  substituted  for  dimethylacetoacetic,  but  the 
yield  is  less.  The  products  of  dehydration  of  the  glycol  consist  chiefly 
of  acetone  and  y8y-dimethy]-A^-butylene.  When  treated  with  phosphorus 
and  bromine,  the  glycol  yields  /3y-dibromo-/3y-dimethylbutane.  With 
hydrobromic  acid,  the  mono-bromo-derivative,  CHMe1>,CMe0Br,  is 
formed.  Z.  K. 

Priedel’s  Pinacolin-pinacone  and  the  Constitution  of 
Ordinary  Pinacolin.  Maurice  Delacre  (Bull.  Soc.  chim.,  1907, 
[iv],  1,  535 — 543.  Compare  this  vol.,  i,  459). — When  pinacolin  is  re¬ 
duced  with  sodium  there  is  formed  in  addition  to  sec.-pinacolyl  alcohol 
(methyl-fertf.-butylcarbinol)  a  solid  product,  which  Friedel  called 
pinacolin-pinacone ;  this  according  to  Couturier  (Abstr.,  1893,  i, 
245)  is  decomposed  by  dilute  acids  into  pinacolin  and  /Jy-dimethyl-A^- 
butylene.  This  opens  up  the  question  as  to  whether  Friedel’s  pina¬ 
colin-pinacone  is  itself  a  symmetrical  compound  or  gives  rise  to  a 
symmetrical  hydrocarbon  as  a  decomposition  product  owing  to  initial 
isomerisation. 

The  author  finds  that  in  addition  to  the  two  products  named,  a  third 
substance ,  b.  p.  200 — 225°,  is  produced  when  pinacolin  is  reduced 
with  sodium,  but  it  is  not  certain  that  this  may  not  be  produced 
from  an  impurity  in  the  pinacolin  used.  Pinacolin-pinacone,  b.  p. 
255 — 258°,  m.  p.  71 — 72°,  crystallises  from  light  petroleum.  When 
heated  with  acetic  anhydride  in  a  closed  vessel  it  yields  pinacolin  and 
sec.-pinacolyl  acetate.  With  acetyl  chloride,  sgc.-pinacolyl  acetate, 
and  with  phosphorus  trichloride,  sec. -pinacolyl  chloride  is  produced, 
accompanied  in  each  case  by  a  second  substance,  a  liquid  hydrocarbon , 
Ci2H20,  b.  p.  180°  (approx.),  which  has  a  feeble  characteristic  odour  and 
readily  absorbs  bromine. 

The  formula  suggested  by  Couturier  for  pinacolin-pinacone  affords 
an  explanation  of  the  first  of  these  reactions,  thus  : 
CMe3-CMe(OH)-CMe(OH)-CMe3  — >•  CMe3-CHMe-OH  +  CMe3-COMe, 
but  does  not  account  for  the  formation  of  the  hydrocarbon  C12H20. 
These  reactions  indicate  therefore  that  pinacolin  furnishes  unsym- 
metrical  products  on  reduction  with  sodium.  T.  A.  H. 

Explosive  Mixtures  of  Air  and  Ethyl  Ether.  Jean  Meunier 
(Com.pt.  rend.,  1907,  144,  1107 — 1108.  Compare  this  vol.,  i,  460). — ■ 
By  the  use  of  smaller  containing  vessels  (190  c.c.  and  252  c.c.  instead 
of  1  litre)  the  author  obtains  the  values  of  0*058  gram  and  0*059 
gram  per  litre  for  the  lower  limit  of  inflammability  of  ethyl  ether  in 
air,  thus  agreeing  with  the  value  0*06  gram  per  litre  obtained  by 
Le  Chatelier  and  Boudouard  (Abstr.,  1898,  ii,  574).  The  higher  result 
previously  obtained  is  probably  due  to  incomplete  mixing  in  the 
larger  vessel.  When  the  proportion  of  ethyl  ether  is  0*06  gram  per 
litre,  it  burns  without  noise.  With  a  higher  proportion,  explosion 
occurs,  the  explosion  being  violent  between  the  limits  0*1  and  0*175 
gram  per  litre,  and  the  maximum  violence  occurring  with  the  proportion 
0*12 — 0*15  gram  per  litre.  As  the  amount  of  ethyl  ether  increases 
above  0*175  gram  per  litre,  the  combustion  becomes  calmer  and  ceases 
with  0*195  gram  per  litre.  Similar  results  are  obtained  with  carbon 
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disulphide,  but  in  this  case  the  higher  limit  amounts  to  0-9  gram  per 
litre.  E.  H. 

Compounds  of  Aluminium  Bromide  with  Ethyl  Ether. 

Wladimir  A.  Plotnikoff  (J.  Russ.  Rhys.  Chem.  Soc.,  1907,  39, 
163 — 167). — In  view  of  the  interest  which  attaches  to  complex 
aluminium  compounds  as  well  as  ethereal  compounds  in  regard  to 
chemical  constitution,  it  seemed  desirable  to  obtain  compounds  of 
aluminium  bromide  with  ether  by  a  process  which  would  exclude  the 
formation  of  any  by-products.  Quite  colourless,  freshly  distilled 
aluminium  bromide  was  introduced  as  a  layer  in  the  reacting  vessel 
and  absolutely  pure ;  dry  ethyl  ether  was  then  introduced  by  means  of 
a  capillary  reaching  to  the  bottom  of  the  vessel.  On  evaporating  the 
ether  in  a  vacuum,  dry,  colourless  crystals  of  the  formula  AlBr3,OEt2, 
m.  p.  47°,  were  obtained.  The  substance  is  very  unstable  and  readily 
soluble  in  ether,  bromine,  benzene,  &c.  Unlike  the  non-electrolytic 
solutions  of  aluminium  bromide  in  the  same  solvents,  the  solutions  of 
the  complex  substance  show  no  evidence  of  chemical  reaction  and  are 
electrolytes  ;  it  is  therefore  probable  that  the  aluminium  in  this  com¬ 
pound  has  formed  a  complex  ion.  The  experiments  also  indicate  that 
with  the  formation  of  stable,  complex  ions  in  the  compounds  of 
aluminium,  those  of  its  reactions  which  depend  on  the  formation  of 
complex  ions  are  either  considerably  weakened  or  altogether  disappear. 

Z.  K. 

Reaction  between  Titanium  Tetrachloride  and  Ethyl  Ether. 
Henry  R.  Ellis  (Chem.  JVews,  1907,  95,  241). — Anhydrous  ethyl  ether 
was  added  slowly  to  titanium  tetrachloride  cooled  in  ice ;  reaction  took 
place  at  once  and  the  mixture  ultimately  set  to  a  mass  of  yellow 
crystals  resembling  rhombic  sulphur.  After  twenty-four  hours,  the 
solid  was  distilled ;  the  first  fraction  consisted  of  ether,  hydrogen 
chloride,  and  a  small  quantity  of  a  yellow  liquid  which  crystallised  ; 
the  second  fraction,  34 — 60°,  consisted  of  a  yellow  oil  which  solidified  to 
yellow  crystals  ;  the  third  fraction,  60 — -100°,  was  a  yellow  liquid  which 
solidified  to  small,  yellowish- white  crystals  ;  and  the  last  fraction, 
170 — 196°,  consisted  of  orange  crystals,  m.  p.  about  70°.  The  residue, 
which  formed  a  brown  powder  resembling  hydrated  oxides  of  manganese, 
was  washed  with  light  petroleum  and  analysed ;  it  contained  34*4% 
of  titanium  and  18%  of  chlorine.  The  other  substances  slowly 
decompose  with  evolution  of  hydrogen  chloride  and  ethyl  chloride. 

P.  H. 

Methyl  Ethers  of  Allyl-  and  Propargyl-carbinols.  Robert 
Lespieau  ( Compt .  rend.,  1907,  144,  1161 — 1162). — By  alternately 
adding  to  magnesium  covered  with  dry  ether  successive  small 
quantities  of  allyl  bromide  and  methyl  chloride,  a  mixture  of  diallyl 
and  the  ether  CH2lCH’CH2-CH2-OMe  is  obtained.  Complete  separa¬ 
tion  of  the  latter  is  impossible  by  fractional  distillation,  but  is  easily 
effected  after  conversion  into  the  brorno-derivatives. 

The  ether,  CH2Br-CHBr-CH9-CH2-OMe,  b.  p.  90—91713  mm., 
101—102725  mm.,  209—211°/760  mm.  (decomp.),  D°  1  811,  is  con- 
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verted  by  hydrogen  bromide  into  y8-dibromo-w-butyl  alcohol,  is 
reduced  by  zinc  dust  and  alcohol  to  the  unsaturated  ether 
CH2*.CH*CH2*CH2*OMe,  and  by  treatment  with  sodium  ethoxide 
gives  a  mixture  of  the  ether  CH2!CBr*CH2*CH2*OMe,  b.  p.  142 — 143°, 
D°  l-356,  and  the  ether  CHBrlCH’CH^CHyOMe,  b.  p.  149 — 151°, 
D°  1‘358.  Both  the  latter  ethers  react  with  aqueous  or  alcoholic 
potash  giving  the  acetylenic  ether  CHiC*CH2*CH2*OMe,  having  b.  p. 
86 — 87°,  D°  0-8579,  and  giving  a  yellow  precipitate  with  ammoniacal 
cuprous  chloride  solution.  E.  H. 


Tetramethylethylene  [/Sy-Dimethyl-A^-butylene]  Oxide. 

Maurice  Delacre  {Bull.  Soc.  chim.,  1907,  [iv],  1,  586 — 590). — It  has 
frequently  been  asserted  that  the  formation  of  pinacolin,  CMe3'COMe, 
from  pinacone,  OH*CMe2*CMe2*OH,  takes  place  through  the  iso¬ 
merisation  of  some  tetramethylethylene  oxide,  first  formed, 

but  this  transformation  has  not  yet  been  realised  experimentally. 

The  method  recommended  by  Eltekoff  (Abstr.,  1883,  567)  for  the 
preparation  of  the  oxide  does  not  in  the  author’s  experience  give  good 
results,  and  he  has  used  instead  that  suggested  by  Friedel,  which 
consists  in  treating  pinacone  with  dry  hydrogen  chloride  and  distilling 
the  product  over  potassium  hydroxide.  The  rectified  distillation  product 
was  finally  separated  into  eight  fractions.  From  that  boiling  at 
90 — 100°  a  portion  boiling  at  92'5 — 99°  was  isolated.  This  had  a 
peculiar  odour,  was  partially  transformed  into  pinacone  in  contact 
with  water,  and  on  reduction  with  sodium  in  presence  of  an  aqueous 
solution  of  potassium  hydroxide  yielded  some  ^er^.-pinacolyl  alcohol 
mixed  with  the  sec. -alcohol ;  the  presence  of  the  latter  may  be  due 
either  to  isomerisation  or  to  impurities  in  the  liquid  reduced.  The 
fraction,  b.  p.  109 — 115°,  on  reduction  gave  mainly  fer£.-pinacolyl 
alcohol,  and  no  indication  of  the  occurrence  in  it  of  the  alcohol 
CH2ICMe’CMe2’OH  was  obtained.  The  portion  boiling  below  90° 
consisted  mainly  of  hydrocarbons  and  gave  gummy  precipitates  with 
hydrobromic  acid.  The  fraction  boiling  between  90°  and  109°  gave 
with  this  reagent  pinacone  bromide,  CMe2Br*CMe2Br,  and  with 
hydrochloric  acid  an  oily  product.  T.  A.  H. 


New  Method  of  Synthesis  of  Diprimary  Compounds  con¬ 
taining  an  Odd  Number  of  Carbon  Atoms :  a^-Dimethoxy- 
heptane.  Jules  L.  Hamonet  ( Compt .  rend.,  1907,  144,  1217 — 1219. 
Compare  Abstr.,  1904,  i,  467). — The  S-chloro-a^-dimethoxyheptane 
described  previously  (Abstr.,  1906,  i,  58)  does  not  form  a  magnesium 
compound,  but  the  chlorine  can  be  replaced  by  hydrogen  by  the  action 
of  sodium  on  the  ethereal  solution  containing  hydrogen  chloride.  The 
resulting  a iq-diniethoxy heptane,  CH2(,[CH2]3*OMe)0,  is  a  very  mobile 
liquid,  b.  p.  189 — 190°,  D18  0"860,  having  an  agreeable  fruity  odour.  The 
S-hromo-a-amyloxybutane  and  c-bromo-a-amyloxy  pentane  previously 
described  (Abstr.,  1904,  i,  467,  705)  and  Dionneau’s  £-bromo-  and 
£-iodo-a-ethoxy hexane  (Abstr.,  1906,  i,  134)  would,  by  reacting  with 
ethyl  formate,  give  similar  halogen  ethers,  from  which  sodium  would 
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withdraw  the  bromine  giving  diprimary  compounds  containing  C8,  Cn, 
and  C13  respectively.  The  method  is  probably  applicable  to  all  the 
homologues  RO(GH2)>lBr.  E.  H. 

Crystalline  “Acidates”  (Compounds  of  Magnesium  Bromide 
and  Iodide  with  Organic  Acids).  Boris  N.  Menschutkin  ( Zeitsch . 
anorg.  Chem.,  1907,  54,  89 — 96  ;  J.  Russ.  Phys.  Chem.  Soc .,  1906,  38, 
1335 — 1346.  Compare  Abstr.,  1906,  i,  131,  132  ;  this  vol.,  i,  271). — 
The  compounds  in  question  have  been  prepared  mainly  by  the  action 
of  the  anhydrous  acids  on  the  dietherates  of  the  salts.  In  some  cases 
the  solubility  of  the  compounds  in  the  corresponding  free  acids  have 
been  determined  from  0°  to  the  respective  melting  points. 

The  compounds  MgBr2,6CH202  (m.  p.  88°)  and  MgBr2,602H402 
(m.  p.  112°)  occur  in  colourless,  extremely  hygroscopic  crystals.  The 
solubility  curve  of  the  former  in  formic  acid  shows  no  distinct  bend, 
whilst  that  of  the  latter  in  acetic  acid  rises  steeply  to  about  80°, 
beyond  which  point  it  becomes  much  flatter,  indicating  a  much 
more  rapid  increase  of  solubility  with  temperature  above  the  latter 
point. 

The  following  compounds  with  magnesium  iodide  have  been  pre¬ 
pared  :  MgI2,6C2H402,  m.  p.  142°  ;  MgI2,6C3H602,  m.  p.  55 — 56°,  and 
MgT2,6C4H802,  m.  p.  68°.  The  solubility  curve  of  the  acetic  acid 
compound  has  the  same  form  as  that  of  the  corresponding  compound 
with  magnesium  bromide.  The  compounds  with  formic  and  valeric 
acids  could  not  be  obtained  in  crystalline  form. 

The  compounds  with  calcium  chloride,  inferred  to  in  the  latter  part 
of  the  paper,  have  been  described  previously  (this  vol.,  i,  272).  G.  S. 


Interaction  of  Olein  and  Mercuric  Acetate  in  Acetic  Acid. 
Alexandre  Leys  {Bull.  Soc.  chim.,  1907,  [iv],  1,  543 — 548.  Compare 
Abstr.,  1905,  i,  433,  ii,  655  ;  this  vol.,  i,  379). — As  the  result  of 
determinations  of  the  amount  of  mercurous  acetate  formed  in  the 
interaction  of  olein  or  fats  containing  unsaturated  acids,  with 
mercuric  acetate,  in  presence  of  acetic  acid,  under  the  conditions 
already  described  (this  vol.,  i,  379),  the  author  suggests  that  the 
principal  reaction  may7  be  regarded  as  taking  place  in  the  following 
way  : 

•CH:CH-  +  3Hg(C2H,0!)2  =  OaH„<V<j!H-<f  H-C2Hs02  +  Hg2(C2Hs02)2. 

The  diacetate  so  formed  is  decomposed  to  some  extent  by  the  boiling 
acetic  acid  in  accordance  with  the  following  equation  : 

PH  • 

C2H302yH-CH-C2Hs02  =  (C2H,0)20  +  0<£h,, 

and  it  is  to  this  reaction  that  the  noticeable  browning  of  the  liquid 
is  due. 

The  eventual  fixation  of  some  mercury  is  explained  by  reactions 
represented  as  follows  : 

(>)  °<S: + »*g(<vw,- °<k!!pH‘n  +  2<w>„ 
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The  mercurialised  groups  in  the  two  chief  products  of  these  reac¬ 
tions,  by  the  action  of  the  oxygen  set  free  in  the  second  reaction,  may 
be  transformed  into  'CO* CO*  with  the  liberation  of  mercurous  acetate 
and  mercury  respectively.  T.  A.  H. 

Transformation  of  the  Esters  of  a-Bromo-Fatty  Acids 
into  Esters  of  a-Iodo-Fatty  Acids.  F.  Bodroux  and  Felix 
Taboury  ( Compt .  rend .,  1907,  144,  1216 — 1217.  Compare  Bodroux, 
Abstr.,  1905,  i,  585). — On  adding  the  ester  of  an  a-bromo-fatty  acid 
to  an  ethereal  solution  of  magnesium  iodide,  obtained  by  treating 
magnesium  turnings  with  iodine  in  presence  of  excess  of  ether,  an 
energetic  reaction  takes  place  and  the  corresponding  iodo-ester  is 
formed  in  an  almost  theoretical  yield.  In  this  manner,  ethyl  bromo- 
acetate  is  converted  into  ethyl  iodoacetate,  a  liquid,  b.  p.  85 — 86°/ 
25  mm.,  D24  1*762  ;  ethyl  a-bromopropionate  into  ethyl  a-iodopropionate, 
a  liquid,  b.  p.  85°/38  mm.,  D17  1*662,  and  ethyl  a-bromobutyrate 
into  ethyl  a-iodobutyrate,  a  liquid  with  b.  p.  100 — 101°/21  mm., 
D17  1*570.  These  three  esters  emit  irritating  vapours  at  the  ordinary 
temperature,  and  are  decomposed  rapidly  by  heat  and  light  with 
liberation  of  iodine.  E.  H. 

Amides  of  Pyruvic  Acid.  Alfred  Woiil  and  L.  H.  Lips 
(Ber.,  1907,  40,  2312 — 2315). — It  is  shown  that  the  methylanilide 
and  the  diethylamide  of  pyruvic  acid  are  stable  and  do  not  tend  to 
polymerise  in  the  same  manner  as  .  the  anilide  (Nef,  Abstr.,  1892, 
1441  ;  Bischoff  and  Walden,  ibid.,  1893,  i,  511),  thus  indicating  that 
it  is  the  hydrogen  atom  attached  to  nitrogen  which  takes  part  in  the  poly¬ 
merisation.  The  formula  suggested  for  the  bimolecular  anilide  is 

OH*CMe<^'^>CMe*OH ; 

it  forms  a  sodium  derivative  with  two  equivalents  of  sodium 
hydroxide. 

The  crude  methylanilide,  C10HnO2N,  after  extraction  with  con¬ 
centrated  hydrochloric  acid  solidifies  and  then  crystallises  from  water 
in  snow-white  needles,  m.  p.  152 — 153°.  The  diethylamide ,  C7H1302N, 
is  an  oil,  b.  p.  100°/18*3  mm.,  and  dissolves  readily  in  cold  water,  but 
separates  when  the  solution  is  warmed  or  is  made  strongly  alkaline. 

J.  J.  S. 

Hydroxyfumaric  and  Hydroxymaleic  Acids.  Alfred  Wohl 
(Ber.,  1907,  40,  2282 — 2293.  Compare  Wohl  and  Oesterlin,  Abstr., 
1901,  i,  365  ;  Michael,  Abstr.,  1906,  i,  179  ;  Michael  and  Bucher, 
ibid.,  1896,  i,  599). — Both  acids  in  alcoholic  solution  readily  yield 
intense  colorations  with  ferric  chloride  and  both  are  readily  oxidised  by 
permanganate.  The  properties  described  in  the  following  abstracts 
are  in  harmony  with  the  enolic  nature  of  the  two  acids.  The  readiness 
with  which  the  one  form  is  transformed  into  the  other,  when  compared 
with  other  examples  of  cis-trans  isomerism,  may  be  accounted  for  by 
the  intermediate  formation  of  the  ketonic  form.  The  salts  are 
probably  derived  from  the  ketonic  form,  as  they  differ  considerably 
from  the  acids  as  regards  stability.  All  the  salts  when  acidified  yield 
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the  acid  of  lower  m.  p.  Hydroxymaleic  acid  decomposes  at  152° 
(not  146°  as  previously  given)  aod  hydroxyfumaric  acid  at  184°. 

J.  J.  S. 


Oxalacetic  Acid.  Alfred  Wohl  and  Carl  H.  Lips  ( Ber 1907, 
40,  2294 — 2300). — Hydroxymaleic  acid  is  formed  when  the  pyridine 
salt  of  hydroxymaleic  anhydride  (Wohl  and  Oesterlin,  Abstr.,  1901,  i, 
365)  is  decomposed  with  12%  sulphuric  acid,  and  hydroxyfumaric 
when  30%  acid  is  used.  Dibenzylamine  hydroxymaleate,  ClsH]f)05N,  is 
obtained  when  absolute  alcoholic  solutions  of  the  base  and  of  hydroxy¬ 
fumaric  acid  are  mixed.  It  crystallises  from  acetone,  but  is  insoluble 
in  cold  alcohol;  m.  p.  127 — 128°  (decomp.).  When  decomposed  with 
hydrochloric  acid,  it  yields  hydroxymaleic  acid,  and  the  same  salt  is 
formed  by  the  union  of  dibenzylamine  and  hydroxymaleic  acid. 

Uydroxymaleinccnilic  acid,  C02H*CHIC(OH),CO,NHPh,  is  obtained 
by  the  addition  of  an  excess  of  an  absolute  alcoholic  solution  of  aniline 
to  the  pyridine  salt  at  —20°  to  —  15°,  and  is  isolated  by  the  addition 
of  5A-hydrochloric  acid.  It  crystallises  from  benzene  in  snow-white 
crystals,  m.  p.  112 — 113°  (decomp.).  The  sodium  salt  has  m.  p. 
156 — 158°  (decomp.),  and  dissolves  sparingly  in  absolute  alcohol,  and 
also  in  water  (20  parts)  at  22°.  Uydroxyfumaranilic  acid,  C10H9O4N, 
is  obtained  in  a  similar  manner  from  the  pyridine  salt,  but  using 
10A-sulphuric  acid  and  extracting  with  ether.  It  crystallises  from 
benzene  and  has  m.  p.  141 — 142°  (decomp.).  The  two  isomerides  may 
be  transformed  each  into  other.  The  addition  of  10A-snlphuric  acid  to 
an  alcoholic  ethereal  solution  of  the  maleic  derivative  at  —  20° 
converts  it  into  the  fumaric,  and  the  addition  of  5A-hydrochloric  acid 
to  the  aniline  salt  of  the  fumaric  compound  at  -  20°  yields  the 
maleinanilic  acid. 

In  the  presence  of  aniline  the  alcoholic  solutions  of  the  two  acids 
are  unstable,  and  even  at  — 13°  begin  to  evolve  carbon  dioxide. 

Dibenzylamine  reacts  with  the  pyridine  salt  in  alcoholic  solution  at 
60 — 70°,  yielding  hydroxy maleindibenzylamic  acid, 
C02H'CH:C(0H)-C0*H(CH2Ph)2, 

which  separates  from  benzene  in  colourless  crystals,  m.  p.  147° 
(decomp.).  J.  J.  S. 


Anhydride  and  Anil  of  Hydroxymaleic  Acid.  Alfred  Wohl 
and  W.  Freund  [Ber.,  1907,  40,  2300 — 2308). — Hydroxymaleic 
CH>CO 

anhydride,  ^  ^  M _ ^^>0,  may  be  obtained  by  the  action  of  hydrogen 

chloride  on  an  absolute  ethereal  solution  of  its  pyridine  salt  provided 
moisture  is  rigorously  excluded  during  all  the  operations,  namely, 
shaking,  filtration,  and  removal  of  the  ether.  It  separates  from  its 
chloroform  solution  on  the  addition  of  light  petroleum  in  the  form  of 
yellow  Deedles.  When  heated  in  a  closed  capillary  tube  it 
decomposes  at  82 — 83°  (corr.),  yielding  a  solid  which  melts  and 
decomposes  at  120°. 

CH*CO 

Hydroxymaleic  acid  anil,  M _ 8>NPh7  is  obtained  by  the 
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action  of  acetyl  chloride  on  the  anilic  acid  (preceding  abstract)  at 
40 — 43°.  When  pure  it  is  quite  white,  but  in  the  presence  of  moisture 
turns  yellow,  owing  to  the  formation  of  an  anhydride,  the  same 
decomposition  occurs  rapidly  when  the  anil  is  heated  at  120°.  Aniline 
transforms  the  anil  into  anilinomaleic  acid  anil. 

CH-CO 

Acetoxymaleic  acid  anil,  M  ^>NPh,  obtained  together  with 

xanthoxalanil  (Ruhemann,  Trans,,  1906,  89,  1236,  1847)  by  the 
action  of  acetyl  chloride  or  acetic  anhydride  and  sulphuric  acid  on 
hydroxymaleinanilic  acid,  crystallises  from  carbon  disulphide,  and  has 
m.  p.  125°.  The  yellow  xanthoxalanil  is  transformed  into  a  red 
modification  when  rubbed  or  heated,  and  this  modification  yields  the 
yellow  compound  when  crystallised  from  glacial  acetic  acid.  When 
heated  with  aniline  on  the  water-bath,  the  xanthoxalanil  yields  anilino- 
dimaleic  acid  anil,  C20Hl7O4N3,  which  decomposes  above  260°. 

ffydroxymalein-p-tolilic  acid,  CnHn04N,  begins  to  decompose  at 
99°  when  slowly  heated  or  melts  and  decomposes  at  114°  when  rapidly 
heated.  The  p -tolil,  CnH9OaN,  is  more  stable  in  moist  air  than  the 
anil,  but  when  heated  at  160°  yields  the  anhydride,  xanthoxaltolil, 
C22H1605N,  which  exists  in  yellow  and  red  modifications,  m.  p. 
263 — 264°  (decomp.,  corr.). 

^-Toluidinoacryl-'p-toluidide ,  Cl7H18ON2,  crystallises  from  alcohol  in 
colourless  needles,  m.  p.  150°,  and  dissolves  readily  in  ether,  benzene, 
acetone,  or  water.  The  p -toluidide  of  pyruvic  acid, 
CH3-COCONH-C6H4Me, 

has  m.  p.  109°.  J.  J.  S. 

[Constants  of  ]  Hydroxymaleic  and  Hydroxyfumaric  Acid. 
Alfred  Wohl  and  P.  Claussner  ( Ber .,  1907,  40,  2308 — 2312). 
— A  modification  of  Wohl  and  Oesterlin’s  method  (Abstr.,  1901,  i,  365) 
for  the  preparation  of  hydroxyfumaric  acid  is  described.  The  following 
physical  constants  for  the  isomeric  acids  have  been  determined  : 


Hydroxymaleic. 

Hydroxyfumaric. 

Molecular  heat  of  combustion  at  constant 

volume  . 

..  286-58  Cal. 

275-78  Cal. 

Heat  of  formation  calc . 

..  230-3  „ 

241-1  „ 

Dissociation  constant  K  . 

0-2505 

0-276 

Molecular  refraction  in  propyl  alcoholic 

solution  : 

D  line  . 

..  24-90 

25-32 

c  „  . 

..  24-90 

2521 

F  „  . 

...  25-35 

25-35 

Do.  in  aqueous  solution  : 

D  line  . 

..  23-90 

23-94 

c  „  . 

..  24-28 

24-35 

These  values  agree  fairly  well  with  those  required  for  the  enolic 
form  of  oxalacetic  acid.  J.  J.  S. 
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Partial  Racemism.  VI.  Albert  Ladenburg  and  Leo  Fischl 
{Ber.,  1907,  40,  2279-— 2281.  Compare  Abstr.,  1903,  i,  575). — When 
a  solution  containing  molecular  proportions  of  brucine  and  racemic 
acid  is  crystallised  from  water  below  50°,  a  crystalline  salt  is  obtained, 
C23H2604N2,C4H606,2£H20,  and  the  acid  obtained  from  this  is  optically 
inactive.  It  is  the  partially  racemic  acid  salt,  brucine  hydrogen  race- 
mate.  When  the  crystals  separate  at  a  temperature  above  50°,  they 
have  quite  a  different  appearance,  and  the  recovered  acid  is  leevo- 
rotatory.  According  to  Pasteur,  the  Z-tartrate  contains  5H20,  whereas 
the  d-tartrate  is  anhydrous.  That  the  crystals  separating  at  the  lower 
temperature  are  not  a  mere  mixture  of  the  d-  and  Z-aeid  tartrates  has 
been  shown  by  sp.  gr.  and  solubility  determinations. 

100  parts  of  water  dissolve  at 


20°  25°  35°.  44°.  56°. 

Tartrate  mixture  .  1*986  2T77  2*860  3'628  4*638 

Racemate  .  1411  1*638  2*539  3*629  4*983 


The  two  curves  cut  at  44°,  and  at  this  temperature  the  solubility  of 
the  racemate  is  not  affected  by  the  addition  of  an  excess  of  d-  or 
Z-tartrate.  In  neutral  solution,  racemic  acid  is  not  resolved  at  the 
ordinary  temperature  by  brucine.  The  racemate  has  the  composition 
(C2.2H2604N2)2,C4H606,9H20,  and  is  not  resolved  at  temperatures  up 
to  100°.  J.  J.  S. 

Ethylthiogly  collie  [Ethyltbiolacetic]  Acid.  Ludwig  Ramberg 
{Ber.,  1907,  40,  2588 — 2589.  Compare  Klason,  Ber.,  1875,  8,  121). 
— Ethylthiolacetic  acid  is  obtained  quantitatively  from  sodium  mer- 
captide  and  sodium  chloroacetate  in  concentrated  aqueous  solution,  the 
acid  being  liberated  by  the  addition  of  excess  of  sulphuric  acid.  It 
has  b.  p.  164°/83  mm.  and  117 — 118°/11  mm.,m.  p.  —8*7°,  Dog  1*1518, 
and  Df  1*1497.  The  value  K  is  0*0183.  C.  S. 

Action  of  Magnesium  Amalgam  on  Aldehydes.  Andre 
Kling  and  Paul  Roy  ( Compt .  rend.,  1907,  144,  1111 — 1114.  Com¬ 
pare  L.  Meunier,  Abstr.,  1902,  i,  335). — Magnesium  amalgam  acts  on 
aliphatic  aldehydes  producing  the  aldol  condensation,  followed  by  a 
reduction  of  the  aldol  formed.  In  presence  of  the  amalgam,  the 
aldehyde  seems  to  act  in  the  two  desmotropic  forms  CH3*CHO  and 
CH2lCH*OH,  forming  the  complex  compound 

CHMe<^g?>CH-OH, 
which  is  decomposed  by  water,  thus  : 

CHMe<?^?>CH-OH  +  2H20  =  OH-CHMe-CH2-OH  +  Mg(OH)2. 

This  hypothesis  is  supported  by  the  fact  that  the  reaction  does  not 
take  place  when  (as  with  chloral)  tautomerism  from  the  R*CH2*CHO 
to  the  R'CH.’CH’OH  form  is  impossible. 

Trioxymethylene  does  not  react  with  magnesium  amalgam.  Acet¬ 
aldehyde  reacts  very  violently,  giving  a  15%  yield  of  a  glycol, 
C4H10O2,  b.  p.  203 — 204°,  which  Meunier  considered  to  be  /3y-butane- 
diol,  but  which  the  authors  by  a  differentiation  method  previously 
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described  (Kling  and  Viard,  Abstr.,  1904,  i,  545)  have  decided  is  the 
glycol  OH’CHMe’CHg’CHg'OH.  Propaldehyde  gives  a  mixture  of 
Talberg’s  /3-methylpentane-ay-diol, 

CH2Me-CH2-CH(OH)-CHMe*CH2-OH, 
and  its  propionic  ester.  From  benzaldehyde,  magnesium  and  benzyl 
benzoate  and  a  small  quantity  of  isohydrobenzoin  are  obtained. 

E.  H. 

Nonaldehyde  Semicarbazone.  Carl  Harries  and  Hans  O.  Turk 
( Ber .,  1907,  40,  2756). — Bagard  (this  vol.,  i,  384)  finds  the  semi¬ 
carbazone  of  synthetic  nonaldehyde  to  melt  at  100°,  whereas  the 
authors  (this  vol.,  i,  1 1)  found  that  from  oleic  acid  ozonide  to  have 
m.  p.  84°.  They  now  find  that  if  the  nonaldehyde  be  purified  pre¬ 
viously  by  means  of  the  sodium  bisulphite  compound,  the  semicarb¬ 
azone  has  m.  p.  100°.  E.  F.  A. 

Chemical  Action  of  Light.  XI.  Giacomo  Ciamician  and  Paul 
Silber  (Her.,  1907,  40,  2415 — 2424.  Compare  Abstr.,  1906,  i,  10). — 
It  has  been  shown  (Abstr.,  1903,  i,  562)  that  acetone  in  aqueous 
solution  under  the  influence  of  sunlight  is  hydrolysed  with  the 
formation  of  acetic  acid  and  methane.  The  present  investigation  was 
undertaken  with  the  object  of  ascertaining  whether  other  ketones  in 
solution  are  similarly  affected  by  sunlight.  It  is  found  that  in 
aqueous  solution,  methyl  ethyl  ketone  is  hydrolysed  into  acetic  acid 
and  ethane,  whilst  lsevulic  acid  yields  propionic  acid  and  in  all 
probability  also  formic  acid  and  methyl  alcohol,  but  not  acetic  acid. 
Lsevulic  acid  in  alcoholic  solution  is  probably  converted  into  its 
ethyl  ester  and  partially  into  y-hydroxyvaleric  acid,  the  formation  of 
which  is  accompanied  by  the  oxidation  of  part  of  the  alcohol  to 
acetaldehyde.  Menthone,  dissolved  in  dilute  alcohol,  yields  decoic  acid 
and  an  aldehyde,  which  is  probably  identical  with  Wallach’s  mentho- 
citronellaldehyde  (Abstr.,  1897,  i,  427).  W.  H.  G. 

Dihydroxy tetramethylacetone.  Louis  Henry  ( Gompt .  rend., 
1907,  144,  1200 — 1202). — By  the  action  of  magnesium  methyl  bromide 
(5  mols.)  on  ethyl  mesoxalate  (1  mol.),  dihydroxy  tetramethylacetone, 
CO(CMe2*OH)2,  is  formed,  although  the  carbonyl  group  is  more  readily 
attacked  by  organo-magnesium  compounds  than  is  the  carbethoxy-group, 
and  sufficient  magnesium  methyl  bromide  is  used  to  react  with  all 
three  groups.  Dihydroxytetramethylacetone  forms  white  needles, 
m.  p.  117 — 118°,  b.  p.  238 — 240°.  The  differences  between  its 
melting  and  boiling  points  and  those  of  pinacone  are  very  nearly  the 
same  as  those  between  glycol  and  ay-dihydroxyacetone  and  between 
/3y-dimethylbutane  (dmopropyl)  and  diisopropyl  ketone  respectively. 

E.  H. 

Direct  Hydrogenation  of  Aliphatic  Diketones.  Paul  Sabatier 
and  Alphonse  Mailhe  ( Gompt .  rend.,  1907,  144,  1086 — 1089. 
Compare  Sabatier  and  Senderens,  Abstr.,  1903,  i,  733  ;  Darzens, 
Abstr.,  1905,  i,  66). — When  diacetyl  is  submitted  to  hydrogenation  in 
presence  of  reduced  nickel  at  140 — 150°,  it  is  completely  transformed 
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into  a  mixture  of  almost  equal  volumes  of  Pechmann’s  dimethylketol, 
OH*CHMe*COMe  (Abstr.,  1890,  1234),  and  /3y-butanediol, 
OH*CHMe*CHMe*OH 

(Eltekoff).  Acetylacetone  when  similarly  hydrogenated  at  150°  gives 
a  mixture  of  acetaldehyde,  acetone,  ethyl  alcohol,  isopropyl  alcohol,  and 
Claisen’s  /3-hydroxy-S-ketopentane,  OH*CHMe*CH2*COMe  (Abstr., 
1899,  i,  667).  The  latter,  which  has  D1,,5  09677,  wjf  1*4292,  is  formed 
to  an  extent  corresponding  with  one-quarter  of  the  acetylacetone  used. 
Thus  three-quai  ters  of  the  acetylacetone  are  decomposed  according  to 
the  reaction  COMe*CH2*COMe  +  H2  =  MeCHO  4-  COMe2,  the  acet¬ 
aldehyde  and  acetone  partially  undergoing  subsequent  hydrogenation 
to  ethyl  and  isopropyl  alcohols,  whilst  the  remaining  quarter  undergoes 
the  normal  reaction.  The  latter  reaction  occurs  less  and  less  as  the 
temperature  is  raised.  In  the  case  of  methylacetyl acetone, 

CHMe(COMe)2, 

hydrogenation  at  170°  proceeds  almost  entirely  according  to  a  re¬ 
action  analogous  to  the  first  above,  the  products  being  acetaldehyde, 
ethyl  alcohol,  methyl  ethyl  ketone,  isobutyl  alcohol,  and  a  very  small 
quantity  of  a  liquid  boiling  above  190°.  Ace  tony  lacetone,  when 
hydrogenated  at  190°,  is  completely  converted  into  water,  /3e-hexylene 

PIT  •PTTTVTp 

oxide,  I  2  ^>0(compareB6hal,  Abstr., 1889, 839), havingD^OSSS, 

V-/J-JL  2  v  -I— L  1'i.G 

1*4051,  and  a  small  quantity  of  isopropyl  alcohol.  In  this  case  the 
change  proceeds  according  to  the  normal  reaction,  giving  /3S-dihydr- 
oxy hexane,  OH*CHMe*[CH2]2*OHMe*OH,  of  which  the  greater  pro¬ 
portion  is  dehydrated,  forming  water  and  hexylene  oxide,  whilst  a 
small  quantity  is  further  hydrogenated  to  isopropyl  alcohol.  E.  H. 


Fucose.  Willy  Mayer  and  Bernhard  Tollens  (Ber.,  1907, 
40,  2434 — 2440.  Compare  Abstr.,  1905,  i,  746). — With  the  object 
of  ascertaining  the  configuration  of  fucose,  the  products  obtained  by 
the  oxidation  of  fucose  and  fucohexonic  acid  have  been  investigated. 
Fucose  when  oxidised  with  nitric  acid  does  not  yield  mucic  acid,  but  a 
trihydroxyglutaric  acid  which  seems  to  be  identical  with  that  obtained 
by  Buff  (Abstr.,  1899,  i,  324)  by  the  oxidation  of  cZ-arabinose.  Fuco¬ 
hexonic  acid,  prepared  by  the  addition  of  hydrocyanic  acid  to  fucose 
and  subsequent  hydrolysis,  was  obtained  only  in  the  form  of  its  lactone , 
C7H1206,  crystallising  from  alcohol  in  white  plates,  m.  p.  160°,  which 
gave  [a]D  +  33  '3°  eight  days  after  the  solution  had  been  prepared. 

The  barium,  calcium,  and  cadmium  salts  of  the  acid  have  been  pre¬ 
pared,  likewise  the  phenyl- 
H  OH  hydrazone,  C13H20O6I72, 

which  forms  rhombic 
leaflets,  m.  p.  218°.  When 
oxidised  with  nitric  acid, 
fucohexonic  acid  yields 
oxalic  acid  and  other 
acids  which  have  not  been 
identified,  but  no  mucic 
acid,  from  which  it  follows 
that  the  two  hydroxyl 


I.  OH*CHMe*CH(OH)~C — C— CHO, 
OH  H 

5.  4.  3.  2.  1. 

OH  H 

II.  OH*CHMe*CH(OH) — 6 — 6— OHO. 

H  OH 

5.  4.  3.  2.  1. 
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groups  attached  to  the  two  carbon  atoms  nearest  the  aldehyde  group 
in  fucose  must  be  situated  on  opposite  sides  of  the  molecule  as  in  I 
or  II. 

If  now  the  hydroxyl  group  attached  to  carbon  atom  4  be  situated 
on  the  same  side  as  that  attached  to  carbon  atom  3,  then  fucose  would 
possess  the  configuration  present  either  in  d-  or  7-arabinose,  but  the 
trihydroxyglutaric  acid  obtained  by  the  oxidation  of  fucose  is  un¬ 
doubtedly  identical  with  that  obtained  by  the  oxidation  of  a-arabinose, 
so  that  formula  I  is  more  probable  than  formula  II.  The  nydroxyl 
group  attached  to  carbon  atom  5  is  probably  situated  on  the  opposite 
side  to  that  on  which  the  hydroxyl  group  attached  to  carbon  atom  4 
is  situated,  so  that  fucose  would  have  the  formula  III.  This  is  quite 
analogous  to  the  formula  assigned  to  7-galactose,  and  that  the  two 
compounds  possess  a  similar  structure  is  highly  probable,  since  the 
specific  rotatory  power  of  fucose  is  -  75 ’5°,  whilst  that  of  7-galactose 
is  -  81°.  Since  rhodeose  is  the  optical  isomeride  of  fucose  (Miither 
and  Tollens,  Abstr.,  1904,  i,  226),  it  follows  that  it  must  possess  the 
formula  IY : 

OH  H  H  OH  H  OH  OH  H 

III.  CH3-C — C— C — C— CHO  IY.  CH3-C — C— C — 6— CHO. 

H  OH  OH  H  OHH  H  OH 

W.  H.  G. 

Nature  and  Structure  of  Starch.  E.  Jentys  (Bull.  Acad.  Sci. 
Cracow ,  1907,  203— -252). — The  starch  grains  occurring  in  potato,  rice, 
wheat,  and  sorghum  are  not  homogeneous,  but  consist  of  a  mixture 
of  colloids  composed  of  reducing  sugars  and  aromatic  substances 
related  to  the  tannins,  and  glucosidic  in  character.  The  stratified 
starch  grains  occurring  in  chloroplastids,  leucoplastids,  &c.,  are  of 
different  composition  at  various  parts.  Stratification  is  the  result  of 
separation  from  a  liquid  mixture  of  carbohydrates  and  tannin  like 
substances.  The  coloration  of  starch  by  iodine  is  due  to  the  presence 
of  aromatic  substances,  of  which  one  gives  a  blue  tint,  another  red,  a 
third  yellow,  and  the  characteristic  colour  reactions  with  iodine  usually 
ascribed  to  the  various  dextrins  are  due  to  the  gradual  decomposition 
of  these  compounds  by  diastase,  the  compound  which  gives  the  blue 
colour  disappearing  before  that  giving  the  red  colour,  and  so  on. 
Sorghum  and  other  starches,  which  give  a  red  coloration  with  iodine, 
differ  only  from  ordinary  starch  in  containing  more  tannin-like 
substances  which  give  a  red  colour  with  iodine. 

The  conversion  of  starch  into  sugar  is  not  a  hydrolytic  process,  but 
consists  in  a  separation  of  reducing  sugars  from  aromatic  substances. 
In  the  action  of  enzymes  on  starch  the  aromatic  substances  are 
probably  merely  separated,  but  in  the  action  of  acids  they  are  decom¬ 
posed.  T.  A.  H, 

Crystallography  of  Halogen  Salts  of  Aliphatic  Ammonium 
Bases.  L.  Wagner  (Zeitsch.  Kryst.  Min.,  1907,  43,  148 — 201). — 
Crystallographic  descriptions  are  given  of  each  of  the  two  dimorphous 
modifications  of  the  chlorides,  bromides,  and  iodides  of  the  primary, 
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secondary,  tertiary,  and  quaternary  methyl-  and  ethyl-amines.  Their 
morphotropic  relations  are  compared  with  regard  to  their  topic  axes. 

L.  J.  S. 

Substituted  Mercurammonium  Compounds.  K.  W. 
Charitschkoff  ( J .  Russ.  Phys.  Chem.  Soc.,  1907,  39,  230 — 240). — 
These  compounds  were  prepared  by  adding  Nessler  solution  to 
alkaline  solutions  of  the  pure  amines.  Mercuriodomethylcimine  is 
formed  when  the  experiment  is  conducted  in  the  cold,  but  if  the  solu¬ 
tion  is  heated  the  precipitate  changes  from  lemon-yellow  to  yellow, 
and  has  the  constitution  THg’NHMe.  By  analogy  with  these  two 
compounds  it  is  considered  that  the  substance  to  which  Buisson 
(Abstr.,  1906,  ii,  704)  gives  the  formula  HgQlSr4Ie  is  really  a  mixture 
of  two  definite  compounds,  the  proportions  of  which  depend  on  the 
conditions  of  the  experiment.  Mercuriodoethylamine,  possibly 
HgI2,Hg2(NHEt)2,  is  fairly  stable  when  pure.  Mercuriodopropyl- 
amine  yields  colloidal  solutions,  and  is  quite  different  from  any  of  the 
other  mercurammonium  compounds ;  it  can  probably  be  represented  as 
HgI'Hg*Hg*NI*NHPr,12H20.  Mercuriododiethylamine  separates 
after  a  time  as  a  Avhite,  crystalline,  very  unstable  substance.  Z.  K. 

Stereoisomeric  Dichlorodipropylenediamine  Cobalt  Salts. 

Alfred  Werner  and  A.  Frohlich  ( Ber .,  1907,40,  2225 — 2235). — The 
stereoisomeric  cis-  and  ircms-dichlorodipropylenediamine  cobalt  salts  of 
the  type  [Cl2Copn2]X.  are  described  [pn  =  C3H6(NH2)2],  the  corre¬ 
sponding  salts  derived  from  ethylenediamine  already  having  been 
described.  Since,  however,  propylenediamine, 

CHMe(NH2)-CH2-NH2, 

as  distinct  from  ethylenediamine,  contains  an  asymmetric  carbon 
atom,  a  new  aspect  is  introduced,  and  for  the  complete  elucidation  of 
the  phenomena  of  isomerism  in  this  field  a  considerable  amount  of 
further  experimental  data  will  be  required.  The  following  combina¬ 
tions  are  possible  for  the  group  [Cl2Copn2],  namely : 


Racemic. 


An  additional  factor,  which  still  further  increases  the  possibilities 
of  isomerism,  lies  in  the  unsymmotrical  constitution  of  propylene¬ 
diamine  itself. 

The  authors  predict  the  possible  existence  of  four  inactive  praseo- 
salts  of  the  type  in  question,  and  six  inactive  violeo-isomerides.  Of 
these,  two  praseo-salts  and  three  violeo-salts  should  be  resolvable 
into  optically  active  components. 
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Of  these  possible  isomerides,  the  authors,  so  far,  have  obtained  only 
one  praseo-  ( trans -)  salt  and  one  violeo-  ( cis -)  salt.  These  compounds, 
like  the  corresponding  ethylenediamine  compounds,  are  intensely 
green,  but  are  much  more  soluble  ;  the  chemical  behaviour  is  similar. 

An  aqueous  solution  of  propylenediamine  hydrochloride  was 
gradually  added  to  an  aqueous  solution  of  cobalt  chloride  and  the 
mixture  oxidised  by  passing  air  through  it.  Hydrochloric  acid  was 
then  added,  and,  after  twenty-four  hours,  trans -dichlorodipropylene- 
diamine  acid  chloride ,  [Cl2  Co  pn2]Cl,HCl,2H20,  separated  as  dark 
green,  rhombic  plates.  When  heated  at  105°,  the  trans- salt  loses 
water,  and  is  converted  into  the  isomeric  violeo-chloride. 

The  trans -chloride,  [Cl2  Co  pn2]Cl,  obtained  by  dissolving  the  pre¬ 
ceding  compound  in  95%  alcohol  and  then  adding  ether,  separates  in 
bright  green  leaflets.  Its  aqueous  solution  is  green,  but  after  some 
hours  becomes  pink,  probably  owing  to  the  formation  of  the  aquo- 
compound.  When  the  aqueous  solution  is  heated,  it  assumes  a 
carmine-red  colour,  and,  when  evaporated  on  the  water-bath,  gives  the 
violet  violeo-salt.  The  action  of  various  acids  and  of  a  large  number 
of  salts  on  the  chloride  in  question  is  described. 

The  bromide,  [Cl2Copn2]Br,H20,  obtained  by  the  addition  of 
potassium  bromide  to  the  preceding  chloride,  is  a  pale  green,  crystal¬ 
line  powder.  It  cannot  be  purified  by  recrystallisation  from  water, 
since  its  aqueous  solution  on  heating  is  converted  into  the  aquo-salt. 
The  iodide,  [Cl2Copn2]I,  is  yellowish-green  and  very  unstable.  The 
nitrate,  [Cl2Copn2]N03,H20,  obtained  by  the  addition  of  potassium 
nitrate  to  the  chloride,  forms  pale  green  crystals.  The  thiocyanate, 
[Cl2Copn2]SCN,  is  pale  green.  The  dithionate,  [Cl2Copn2]S206,  forms 
glistening,  green  needlee.  The  permanganate,  [Cl2Copn2]Mn04,  has 
the  colour  of  potassium  permanganate.  The  hydrogen  sulphate, 
[Cl2Copn2]S04H,  obtained  by  addition  of  not  too;  much  sulphuric 
acid  to  the  chloride,  separates  in  green  needles  and  forms  a  silver  salt, 
([Cl2Copn2]S04Ag)2,AgNOg,  which  crystallises  in  malachite-green, 
glistening  scales.  The platinichloride,  [Cl2Copn2]2PtCl6,  obtained  by 
the  addition  of  platinic  chloride  to  the  chloride,  forms  dark  green, 
hexagonal  prisms.  The  platinosochloride,  [Cl2Copn2]2PtCl4,  obtained 
by  the  addition  of  potassium  platinosochloride  to  the  chloride,  is  a  pale 
green,  microcrystalline  powder.  The  aurickloride,  [Cl2COpn2]AuCl4, 
forms  grass-green  needles.  The  mercury  chloride  compound, 
[Cl2Copn2]3Cl3(HgO]2)3, 

forms  green  rhoms,  needles,  or  scales.  The  ferricyanide, 
[Cl2Copn2]Fe(CN)3, 

is  a  green  powder. 

cis -Dichlorodipropylenediaminecobalt  chloride,  [Cl2Copn2]Cl,  obtained 
either  from  the  acid  or  neutral  praseo-chlorides  already  described  by 
heating  at  105°,  is  a  violet  powder.  Its  aqueous  solution  is  dark 
violet,  but  gradually  assumes  a  violet-red  tint  owing  to  the  formation 
of  aquo-salt.  The  action  on  the  cis-salt  of  various  acids  and  salts  is 
described.  The  dithionate,  [Cl2Coen2]S206,  prepared  by  the  addition 
of  sodium  dithionate  to  the  violeo-chloride,  forms  green  crystals  ; 
some  dithionate  of  the  aquo-series  separates  in  red  crystals  at  the  same 
time.  A.  McK. 
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Action  of  Nitrous  Acid  on  Pentamethylenediamine. 

Nikolaus  J.  Demjanoff  and  M.  Dojarenko  ( Ber .,  1907,  40, 
2589 — 2594).' — This  reaction  has  been  studied  by  Gustavson  and 
Demjanoff  (compare  Abstr.,  1889,  950)  and  Demjanoff  (Abstr.,  1894,  i, 
500),  but  in  consequence  of  Haworth  and  Perkin's  statement  that 
compounds  are  produced  containing  four  atoms  of  carbon  (compare 
Trans.,  1894,  65,  95),  the  experiments  have  been  repeated.  The 
decomposition  of  the  pentamethylenediamine  and  the  isolation  of  the 
products  in  the  form  of  bromides,  alcohols,  and  glycols  have  been 
performed  as  in  the  earlier  papers.  Two  bromides  of  the  composition 
C3H8Br4  have  been  obtained  in  the  crystalline  state,  with  m.  p.  86° 
and  112  5 — 113°  respectively,  but  the  quantities  were  too  small  for 
further  investigation.  Since,  however,  a  :  w-dichloro-  or  di-iodo-pentanes 
and  alcoholic  potassium  hydroxide  yield  a  hydrocarbon,  the  bromide  of 
which  has  m.  p.  86°  and  appears  to  be  identical  with  one  of  the 
preceding  bromides,  the  authors  conclude  that  the  latter  is  the  tetra- 
bromide  of  divinylmethane ;  the  other  bromide,  m.  p.  l^’S — 113°, 
appears  to  be  piperylene  tetrabrornide. 

The  alcohols  were  fractionally  distilled,  and  the  main  fraction, 
b.  p.  130 — 136°,  consists  of  a  mixture  of  As-penten-a-ol  and 
Av-penten-a-ol ;  by  oxidation  with  potassium  permanganate,  formic, 
acetic,  oxalic,  and  succinic  acids  are  obtained. 

The  main  fractions  of  the  glycols  have  b.  p.  225 — 230°  and 
234 — 236°  respectively,  and  the  composition  C5H1£02.  They  consist 
of  a  mixture  of  pentan-ac-diol  and  pentan-aS-diol ;  this  was  proved 
by  converting  the  first-mentioned  fraction  through  the  bromide  into 
the  nitrile,  which  by  hydrolysis  yielded  pimelic  acid  and  a  small 
quantity  of  another  acid,  which  is  apparently  a-methyladipic  acid. 

C.  S. 

Natural  Isomeride  of  Leucine.  II.  Constitution  and 
Synthesis  of  fsoLeucine  (a-Amino  ^8-methylvaleric  Acid). 
Felix  Ehrlich  {Ber.,  1 907,  40,  2538—2562.  Compare  Abstr.,  1904, 
i,  560). — The  approximate  separation  of  isoleucine  from  valine  (compare 
Fischer,  Matsubara,  and  Hilpert,  Abstr.,  1906,  i,  561)  when,  as  is 
often  the  case,  the  latter  is  present  in  considerable  quantity,  may  be 
effected  by  heating  the  mixture  with  barium  hydroxide  solution  under 
pressure,  preparing  the  copper  salts,  and  either  shaking  with  cold 
methyl  alcohol  or  boiling  with  ethyl  alcohol ;  the  copper  salt  of 
isoleucine  dissolves,  whilst  the  other  is  insoluble. 

On  dry  distillation,  d-isoleucine  yields:  (1)  partially  racemised 
d-amylamine,  identical  with  that  prepared  by  Marckwald  (Abstr., 
1904,  i,  362)  from  d-amyl  alcohol  ;  its  platiniehloride, 
(C5H13N)2,H2PtCl6,  _ 

forms  golden -yellow,  rhombic  plates  decomposing  at  240° ;  its  sulphate, 
(C5H13N)2,H2S04,  decomposes  at  about  295°.  (2)  iso Leucinimide 

(iso-2  :  5-diketo-3  :  Q-diisobutylpiperazine), 

CHMeEfCH<^^>CH-CHMeEt, 

which  separates  from  alcohol  in  spherical  aggregates- of  slender,  colour¬ 
less  needles,  m.  p.  280 — 281°,  and  has  the  normal  molecular  weight 
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in  boiling  alcohol.  This  compound  has  a  slight  dextrorotation  in 
alcoholic  solution,  and  probably  consists  of  a  mixture  of  several  of  the 
four  possible  stereoisomerides.  From  these  results  and  the  observa¬ 
tion  that  the  phenylcarbimide  derivative  of  isoleucine  yields  a  hydantoin 
compound  (compare  Abstr.,  1904,  i,  362),  the  conclusion  is  drawn  that 
isoleucine  is  an  amino-acid  containing  two  asymmetric  carbon  atoms, 
and  is  identical  with  one  of  the  four  possible  optically  active  a-amino- 
/3-methylvaleric  acids,  CHMeEt*CH(NH2)*C02H.  This  constitution 
is  supported  by  fermenting  sugar  in  presence  of  isoleucine,  the  latter 
being  converted  into  d-amyl  alcohol  (compare  Ehrlich,  this  vol.,  i, 
383)  which,  on  oxidation,  yields  the  dextrorotatory  a-methylbutyric 
acid,  CHMeEt*C02H.  Further  proof  is  afforded  by  the  synthesis 
of  isoleucine  (see  also  Bouveault  and  Locquin,  Abstr.,  1905,  i, 
636)  from  ci-amyl  alcohol  by  oxidising  to  <i-valeraldehyde,  con¬ 
verting  the  latter  into  aminovaleronitrile  by  the  action  of  hydrogen 
cyanide  and  ammonia,  and  hydrolysing  the  nitrile.  In  this  way  is 
obtained  a  mixture  of  about  equal  proportions  of  isoleucine  and  the 
stereoisomeric  alloisoieitcme.  An  almost  identical  mixture  is  obtained 
by  the  action  of  barium  hydroxide  solution  on  natural  cZ-isoleucine 
under  pressure,  sj  that  aiioisoleucine  must  differ  from  isoleucine  only 

in  the  space-arrangement  of  the  C02H*CH*NH2  part  of  the  molecule 
(compare  Fischer,  this  vol.,  i,  192). 

aiioisoLeucine  strongly  resembles  isoleucine  in  external  appearance 
and  in  the  properties  of  its  derivatives.  Its  taste  is,  however,  sweet 
instead  of  bitter  (compare  Fischer  and  Warburg,  Abstr.,  1906,  i,  72  ; 
Fischer,  Matsubara,  and  Hilpert,  Abstr.,  1906,  i,  561),  and  it  is 
lajvorotatory,  its  [a]^0  having  the  values  -14*4°  and  -36*95°  for 
aqueous  and  hydrochloric  acid  solutions  respectively. 

The  naturally  occurring  dextrorotatory  isoleucine  and  all  its 
natural  "and  synthetic  derivatives  are  designated  by  the  prefix  d- 
(compare  Marckwald,  Abstr.,  1902,  i,  418),  whilst  the  aiioisoleucine 
prepared  from  ci-isoleucine  by  a  change  in  the  spacial  arrangement  of 
the  groups  round  the  a-carbon  atom  is  named  d'-alloisoleacine  (compare 
Fischer,  this  vol.,  ii,  148). 

d  -Valer  aldehyde  (fi-rnethylbutane-a-al),  CHMeEt’CHO,  prepared  by  the 
oxidation  of  cLamyl  alcohol  (93%),  is  a  clear,  highly  refractive  liquid, 
b.  p.  90 — 92°/760  mm.,  and,  assuming  the  product  obtained  to  contain 
93%  of  the  active  aldehyde,  has  [a]^  +23*56°.  If  rapidly  dried 

and  kept  away  from  the  air,  the  aldehyde  remains  unchanged  for  a 
long  time,  but  it  is  rapidly  oxidised  in  the  air  to  d-valeric  acid. 

T.  H.  P. 

Resolution  of  a-Amino-/Lmethylvaleric  Acid  into  its  Optical 
Isomerides.  Properties  of  the  Optically  Active  Acids  and 
their  Derivatives.  Identification  with  Erhlich’s  zsoLeucine. 

Rene  Locquin  (Bull.  Soc.  chim .,  1907,  [iv],  1,  595 — 601,  601 — 607. 
Compare  Erhlich,  Abstr.,  1903,  i,  796  ;  1904,  i,  560;  1906,  i,  807  ; 
Bouveault  and  Locquin,  1905,  i,  636;  1906,  i,  938). — Attempts  to 
resolve  r-a-amino-/Lmethylvaleric  acid  into  its  optical  isomerides  by 
(1)  crystallisation  of  quinine,  quinidine,  brucine,  strychnine,  or 
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cinchonine  salts  of  (a)  its  benzoyl  derivative  or  (6)  of  the  benzene-  or 
/>-toluene-sulphonate,  or  (2)  the  corresponding  camphoramic  acid,  were 
unsuccessful. 

The  resolution  was  finally  effected  by  crystallisation  of  the  brucine 
salt  of  the  formyl  derivative,  the  procedure  adopted  being  that 
described  by  Fischer  and  Warburg  (Abstr.,  1906,  i,  72)  for  leucine. 

Ethyl  a-formylamino-fi-methylvalerate, 

CHMeEt-CH(C02Et)-NH-COH, 

b.  p.  163°/17  mm.,  D„  T056,  is  prepared  by  heating  the  ethyl  ester  of 
the  amino-acid  with  formic  anhydride.  It  is  hydrolysed  by  water  at 
165 — 175°,  yielding  a-amino-/?-methylvaleric  acid.  The  latter,  when 
heated  with  formic  acid  at  170°  during  several  hours,  furnishes  a-formyl- 
amino-/3-methylvaleric  acid,  and  this  on  solution  in  dry  alcohol  and 
addition  of  brucine  in  the  same  solvent  furnishes  a  precipitate  of  the 
brucine  salt  (m.  p.  150 — 154°)  of  the  Icevo- acid  still  containing  a  small 
amount  of  the  r-acid,  which  is  readily  separated  by  recrystallisation 
from  warm  water.  The  brucine  salt  of  the  dextro- acid  is  obtained  by 
evaporating  the  mother  liquor. 

The  optically  active  a-formylamino-/3-methylvaleric  acids,  m.  p. 
156 — 157°,  separate  from  water  in  superb,  translucent  crystals.  The 
Z-acid,  after  being  twice  recrystallised  from  water,  had  [ a ]u  -27,76° 
in  alcohol  and  the  o7acid  [a]o  +  28'26°  under  the  same  conditions.  A 
sample  of  formyKsoleucine,  prepared  by  Erhlich,  had,  according  to  the 
latter,  m.  p.  154 — 156°  and  [a]u  +  25"41  after  a  single  crystallisation 
from  water. 

The  optically  active  a-amino-/3-methylvaleric  acids  crystallise  from 
water  in  brilliant  spangles  and  have  m.  p.  280 — 290°.  The  Z-acid  has 
[a]n  -10-55°  in  water,  -3T37°  in  dilute  hydrochloric  acid,  and 
—  40-86°  in  concentrated  acid.  The  o?-acid  has  [a]n  +  11-29°  in  water 
and  +40-61°  in  concentrated  hydrochloric  acid. 

The  lower  figures  given  by  Ehrlich  for  isoleucine  are  probably  due 
to  the  presence  of  some  Z-leucine  or  other  impurity  in  his  product. 

The  benzoyl  derivative  of  the  7-acid,  m.  p.  118°,  crystallises  in  needles 
and  has  [a]^0  -  26*03  in  A/2-sodium  hydroxide  solution  (compare 
Ehrlich,  Abstr.,  1903,  i,  796). 

The  benzenesulphonate  of  the  r-aeid,  m.  p.  169°,  forms  small  crystals  ; 
that  of  the  dextro- acid,  m.  p.  149°,  [aji?  —  11-63°  in  A/3-sodium 
hydroxide  solution,  crystallises  from  benzene.  T.  A.  H. 


Metallic  Dithiocarbamates ;  Preparation  of  Aliphatic 
Thiocarbimides.  Marcel  Delepine  ( Compt .  rend.,  1907,  144, 
1125 — 1127). — In  the  general  method  for  the  preparation  of  fatty 
thiocarbimides  (Hofmann,  Ber.,  1868,  1,  25  ;  Ponzio,  Abstr.,  1896,  i, 
636)  represented  by  the  equations  :  CS2  +  2R.NH2  =  P*NH*CS2*NH3It ; 
2R-mi*CS2-NH3P  +  2HgCl2  =  2RNH3C1  +  (R-NH*CS2)2Hg  + 
HgCl2  — +  2HgS  +  2HC1  +  2R.NICS,  the  author  prevents  the  loss  of 
amine  as  hydrochloride  in  the  first  reaction  by  substitution  of  a  molecule 
of  sodium  hydroxide  for  one  molecule  of  amine,  and  avoids  the  formation 
of  hydrochloric  acid  in  the  second  reaction  by  using  dibasic  lead  acetate 


ORGANIC  CHEMISTRY. 


595 


instead  of  mercuric  chloride.  Thus  the  improved  method  is  based  on  the 
scheme:  RNH2  +  CS2  +  NaOH  =  NHR*CS2Na  +  H20 ;  NHR*CS*SNa  + 
OH’Pb'OAc  =  RNICS  +  H20  -f  PbS  +  NaOAc  (compare  Goldschmidt 
and  Schulhof,  Abstr.,  1886,  557  ;  Losanitsch,  Abstr.,  1892,  55).  The 
sodium  hydroxidecan  be  replaced  by  potassium  or  barium  hydroxide,  and, 
as  the  sodium  alkyldithiocarbamates  are  soluble  in  water,  this  solvent  can 
be  used  instead  of  the  alcohol  or  ether  necessary  with  the  anhydrous 
amines.  The  method  gives  good  results  with  methyl-,  propyl-,  and 
isobutyl-amines,  but  is  not  so  satisfactory  with  benzylamine.  The 
solutions  of  the  dithiocarbamates  on  evaporation  give  well  crystallised 
salts,  which  undergo  double  decomposition  with  metallic  salts.  Many 
of  the  metallic  derivatives  formed  give  the  thiocarbimide  on  boiling 
with  water,  and  those  of  iron,  nickel,  cobalt,  and  manganese  dissolve 
in  ether,  chloroform,  benzene,  and  carbon  disulphide,  giving  intensely 
coloured  solutions. 

The  secondary  amines  react  similarly,  giving  sodium  salts  of  the 
constitution  NRR'*CS*SNa,  which  also  crystallise  well  and  give  metallic 
salts.  The  latter  are  generally  soluble  in  organic  solvents,  and  their 
solubility  in  these  and  insolubility  in  water  increase  with  the  com¬ 
plexity  of  the  alkyl  radicles  present.  The  salts  of  most  metals  except 
those  of  the  alkalis  and  alkaline  earths  are  precipitated  by  sodium 
dnsobutyldithiocarbamate. 

The  sodium  mono-  and  dialkyl-dithiocarbamates  react,  as  well  as  the 
salts  of  the  amines  in  the  reactions  previously  described,  for  the 
formation  of  the  thiuram  disulphides  and  the  mono-  and  dialkyl- 
dithiocarbamic  and  iminodithiocarbonic  esters.  E.  H. 

Complex  Compounds  of  Organic  Imides.  IV.  The  Biuret 
Reaction.  Leo  Tschugaeff  ( Ber .,  1907,  40,  1973 — 1980.  Compare 
Abstr.,  1904,  i,  478  ;  1905,  i,  865  ;  1906,  i,  814;  Ley  and  Werner,  this 
vol.,  i,  302). — Abnormally  coloured  complex  metallic  salts  of  succin- 
imide  are  obtained  when  an  alkali  hydroxide,  copper  acetate,  and  excess 
of  the  imide  interact  in  aqueous  alcoholic  solution.  They  are  all  of  the 
type  Cu(Su)4M2,wH20  or  Cu(Su)2,2MSu,wH20  [80  =  021441002124*]. 
The  sodium  and  lithium  salts  are  coloured  blue  and  ultramarine-blue 
respectively,  the  potassium,  rubidium,  and  caesium  salts  are  all  reddish- 
violet.  These  compounds  are  stable  in  the  solid  state,  but  are  hydro¬ 
lysed  by  water. 

Nickel  yields  a  series  of  similar  complex  salts  of  a  yellow  colour. 

Attention  is  drawn  to  the  similarity  in  colour  and  behaviour  towards 
water  of  the  above  compounds,  and  the  complex  copper  derivatives  of 
biurets  (Schiff,  this  vol.,  i,  206)  ;  they  differ  in  composition  only  in 
that  the  biuret  compounds  contain  two  molecules  of  imide,  the  succin- 
imide  derivatives  containing  four.  The  conclusion  is  therefore  drawn 
that  the  succinimide  salts  possess  the  general  co-ordinate  formula 
[Cu(Su)4]M2.  W.  R. 

Cuprammonium  Salts.  III.  David  W.  Horn  ( Amer .  Ckem.  J., 
1907,  37,  467 — 483.  Compare  Abstr.,  1906,  ii,  231). — The  dependence 
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of  the  complexity  of  a  cuprammonium  compound  on  the  concentration 
of  ammonia,  copper  salt,  and  water  in  the  system  which  it  forms  is 
indicated. 

The  s alt,  Cu(SCN)2,2NH3,  obtained  by  dissolving  cupric  thiocyanate 
in  dilute  ammonia  or  by  digesting  cuprous  thiocyanate  and  dilute 
ammonia  in  contact  with  air,  or  by  treating  solutions  of  potassium  or 
ammonia  thiocyanates  with  dilute  ammonia  and  solutions  of  cupric 
salts,  forms  greyish-blue  needles.  The  salt,  Cu(SCN)2,4NH3,  obtained 
by  the  addition  of  potassium  or  ammonium  thiocyanate  to  a  solution  of 
copper  sulphate  in  concentrated  ammonia,  forms  purple-blue  crystals, 
and  is  identical  with  the  compound  already  described  by  Richards  and 
Merigold. 

The  solubility  of  copper  thiocyanate  in  ammonia  at  25°  and  40° 
respectively  was  determined,  and  the  results  interpreted  by  aid  of  the 
phase  rule.  A.  McK. 

Some  Perrocyanide8  of  Calcium,  Barium,  and  Magnesium. 
Frank  B.  Dains  ( J .  Amer.  Chem.  Soc.,  1907,  29,  727 — 729).— When 
potassium  ferrocyanide  is  added  to  a  solution  of  a  calcium  salt  in 
presence  of  a  large  excess  of  ammonia,  a  precipitate  is  produced  which 
is  usually  regarded  as  potassium  calcium  ferrocyanide.  An  investiga¬ 
tion  of  this  precipitate  and  of  similar  barium,  magnesium,  and  cadmium 
salts  has  shown  that  these  salts  contain  ammonium  and  have  respec¬ 
tively  the  composition  :  K2CaFe(CN)6,4(NH4)2CaFe(CN)6,2H20 ; 

K2BaFe(CN)fi,4(NH4)2BaFe(CN)0,15H2O ; 

K2MgFe(CN)B,5(NH4)2MgFe(CN)6, 10H2O,  and 

K2CdFe(CN)6,4(NH4)2CdFe(CN)6,2H20.  E.  G. 

The  Benzene  Problem.  Iwan  von  Ostromisslensky  (J.  Russ.  Pliys. 
Chem.  Soc.,  1906,  38,  1351 — 1387).— A  critical  survey  of  the  theories 
which  have  so  far  been  advanced  as  to  the  structure  of  the  benzene 
nucleus  leads  to  the  conclusion  that  the  one  which  is  most  probably 
correct  is  that  of  Kekuld,  its  only  weak  point  being  the  absence  of 
isomerides  in  some  of  the  substituted  derivatives,  as,  for  instance,  in  the 
ortho-compounds.  Contrary  to  Ladenburg’s  view  ( Ber .,  1869,  2,  140), 
it  is  considered  that  the  impossibility  of  obtaining  such  substances  is 
not  entirely  beyond  dispute.  With  a  view  to  elucidating  this  question 
and  also  of  testing  Knoevenagel’s  theory  of  motor-isomerism  (Abstr., 
1903,  i,  785),  a  partially  successful  attempt  has  been  made  to  obtain 
the  a-  and  ^-modifications  of  compounds  such  as  o-nitrotoluene, 
o-bromotoluene,  o-chlorophenol,  &c.,  as  well  as  some  of  the  tri- 
substituted  derivatives.  By  treating  l-chloro-2  :  4-dinitrobenzene  with 
ammonia,  a  new  2  :  A-dinitrophenol  has  been  obtained,  m.  p.  85T°,  and 
differing  from  the  ordinary  o-dinitrophenol  in  many  of  its  properties. 
Reasons  are  advanced  for  assuming  that  these  two  modifications  are  not 
tautomeric  forms,  but  are  really  due  to  the  different  positions  of  the 
double  linkings  in  the  ring.  An  attempt  is  also  made  to  apply  crystal¬ 
lographic  methods  to  the  solution  of  the  benzene  problem,  and  also, 
although  unsuccessfully,  to  separate  the  different  modifications  by 
methods  analogous  to  those  used  by  Pasteur.  From  this  point  of  view 
the  centric  formula  seems  to  be  altogether  untenable ;  on  the  other 
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hand,  the  experimental  data  are  not  yet  sufficient  to  lead  the  author  to 
any  quite  definite  conclusion.  Z.  K. 

Separation  of  Aromatic  Hydrocarbons  by  the  Fractional 
Precipitation  of  their  Alcoholic  Solution.  K.  W.  Charitschkoff 
(J.  Russ.  Rhys.  Chem.  Soc.,  1906,  38,  1388 — -1392.  Compare  Abstr., 
1905,  i,  405).— In  order  that  the  separation  of  hydrocarbons  by 
means  of  fractional  precipitation  should  receive  a  wide  application,  it 
is  essential  that  the  choice  of  solvent  and  precipitant  should  not  be  a 
mere  matter  of  chance,  but  should  depend  on  certain  definite  constants 
which  at  once  indicate  their  applicability. 

The  necessary  constants  are  :  (1)  the  solubility  of  the  substances  in 
solvent  and  in  precipitant  separately ;  (2)  the  solubility  of  each 
substance  in  a  mixture  of  equal  volumes  of  solvent  and  precipitant. 
The  precipitation  will  be  the  more  complete  the  greater  the  value  of  m/'2p, 
and  the  less  m  j2p  (where  m  and  m  =  the  solubilities  of  the  substances 
in  the  solvent,  p  =  the  solubility  of  one  of  them  in  the  mixture) ;  pjn 
(where  n  —  the  solubility  of  one  substance  in  the  precipitant)  is  termed 
the  “  characteristic  coefficient.”  The  solvent  and  precipitant  must 
mix  with  one  another.  The  method  has  been  applied  successfully  to 
the  separation  of  a  mixture  of  benzene  and  toluene,  alcohol  and  water 
being  used  as  solvent  and  precipitant.  Z.  K. 

Menthatriene :  Determination  of  Constitution  by  Optical 
Methods.  August  Klages  ( Ber 1907,  40,  2360 — 2373.  Compare 
Klages  and  Sommer,  Abstr.,  1906,  i,  566;  Rupe  and  Liechtenhahn,  ibid., 
374;  Briihl,  Trans.,  1907,  91,  115). — The  constitution  of  the  2-alkyl- 
menthatrienes  is  discussed  and  it  is  considered  that  the  optical 
properties  exclude  the  possibility  of  formulse  containing  a  trimethylene 
or  a  pentamethylene  ring.  On  the  other  hand,  the  molecular 
dispersions,  My  -  Ma,  found  exceed  those  calculated  by  the  same 
amount,  0*25 — 0'26,  as  is  the  case  with  the  corresponding  _p-cymenes, 
in  which  the  conjugated  ethylene  linkings  are  inactive,  whereas  the 
molecular  dispersions  of  similarly  constituted  compounds  contain¬ 
ing  active  conjugated  ethylene  linkings  exceed  the  calculated  disper¬ 
sions  by  larger  amounts:  0‘44  for  A1 : 3-dihydro-m-xylene,  0'67  for 
A1 :3-dihydro-3-ethyl-l  :  5-xylene.  Hence  the  menthatrienes  cannot 
contain  conjugated  ethylene  linkings,  and,  since  their  optical  properties 
require  a  hydrogen  atom  in  position  4,  they  must  have  the  constitution 

CHMe<^:^>CHMe:CH2. 

2-Phenylmenthatriene  cannot  be  obtained  in  a  state  of  purity  as  it 
readily  undergoes  transformation  into  2-phenyl-_p-cymene ;  three 
specimens,  boiling  at  the  same  temperature,  had  aD  +  66°,  +  100°, 
and  +  88°  respectively.  The  product  obtained  on  reduction  of  the 
specimen,  aD  +  88°,  with  sodium  and  alcohol,  yielded  a  small  amount 
of  an  oil,  b.  p.  261°/752  mm.,  with  a  changed  rotatory  power  and 
odour ;  it  could  not  be  separated  completely  from  the  2-phenyl- 
jo-cymene  constituting  the  remainder  of  the  product.  In  yielding  a 
reduction  product  with  sodium  and  alcohol,  2-phenylmenthatriene 
resembles  phenyl-A1-cyc^ohexene  which  contains  the  grouping  CPhlCH 
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and  differs  from  the  2-alkylmenthatrienes  and  also  from  such  substances 
as  2-phenyl-  and  S-phenyl-l-methyl-Ahcs/cZohexenes,  which  contain  an 
ethylene  linking,  but  not  the  above  grouping.  These  cycZohexenes  can 
be  reduced  by  hydriodic  acid,  the  products  having  molecular  refractions 
and  dispersions  similar  to  those  of  the  normal  benzene  hydrocarbons, 
the  molecular  dispersion  found  exceeding  the  calculated  by  0253  for 
phenylcycZohexane  and  by  0*241  for  benzylcycZohexane.  This  exalta¬ 
tion  of  the  molecular  dispersion  for  2-phenylmenthatriene,  +098  for 
a  specimen  having  aD  + 110‘2°,  is  greater  than  for  phenylcycZohexenes 
containing  the  grouping  CPhIC  :  0*622  for  phenyl-A^cycZohexene, 
0*697  for  2-pbenyl-l-methyl-A1-c?/cfohexene,  but  less  than  for  phenyl- 
cycZohexadiene  containing  active  conjugated  ethylene  linkings:  1*911 
for  3-phenyl- 1  -methyl-A 1 :3-c?/cZohexadiene,  1*744  for  3-phenyl- 
A1 :3-dihydro-l  :  5 -xylene.  The  exaltation  of  the  molecular  dispersion 
is  normal  for  hydrocarbons  containing  one  ethylene  linking  and  a 
phenyl  group  attached  to  a  saturated  carbon  atom  :  0*227  for  benzyl- 
A1-c3/cZohexene,  0*300  for  3-benzyl-l-methyl-A1-cycZohexene. 

As  a  derivative  of  diphenyl,  2-phenyl-p-cymene  has  an  exaltation  of 
the  molecular  dispersion,  0*79,  greater  than  that  for  2-benzyl-p-cymene, 
0*49. 

Refractive  indices  are  given  for  the  sodium  Zbline,  and  for  a-,  /?-, 
and  y-hydrogen  lines  ;  those  for  the  ZMine  only  are  quoted  here. 

2-Methylmenthatriene,  D45  0*8776,  [a]o  +69*12°,  1*50217, 

My  -  Ma  =  1*94.  2-Methyl-p-cymene,  Df  5  0*8740,  njf5  1*50001, 
My- Ma  =  1*94. 

2-Ethyl-p-cymene,  formed  by  Fittig’s  reaction  from  2-iodo-jo-cymene, 
b.  p.  100°/17  mm.,  D45'7  0*8706,  <  1*49670,  My  -  Ma  =  2*07;  the 
corresponding  sulphonanilide,  m.  p.  150 — 151°.  2-Ethyl-p-cymene,  from 
2-ethylmenthatriene,  Df6  0*8708,  njf6  1*49878,  My  -  Ma  =  2*07. 
2-Ethylmenthatriene,  Dj5  0*8880,  n™  1*50847,  My  -  Ma  =  2*07. 

2-Propyl-AG’m-menthadiene-2-ol  ( 2-propylcarveol ),  C18H220,  prepared 
by  the  action  of  magnesium  propyl  bromide  on  carvone,  is  a  colourless, 
viscid  oil  with  a  feeble  odour,  b.  p.  125°/ 15  mm.,  D41  0*9178, 
[a]^,1  +49*16°,  Bp1  1*4885. 

2-Propylmenthatriene,  C13H20,  prepared  by  treating  the  product  of 
the  action  of  magnesium  propyl  bromide  on  carvone  with  an  ice-cold 
mixture  of  glacial  acetic  acid  and  acetic  anhydride,  is  obtained  as  a 
mobile  oil,  b.  p.  107 — 108°/13  mm.,  D*s  0*8804,  [ci]d  +86*20°, 
Wd  1*50273,  My  -  Ma  =  2*22,  and  decolorises  bromine  instantaneously. 

2-Propyl-p-cymene,  C13H20,  formed  in  a  60%  yield  by  heating 
2-propylmenthatriene  with  3%  hydrochloric  acid,  b.  p.  226°/766  mm. 
(corr.)  or  106— 107*5°/13  mm.,  D*5  0*8685,  <  1*49585,  My  -  Ma  - 
2*21.  The  sulphonic  acid  crystallises  in  colourless  needles,  m.  p. 
69 — 71°;  the  sulphonyl  chloride,  crystallises  in  rhombic  plates,  m.  p. 
61°  ;  the  sulphonanilide,  C19H2502NS,  forms  strongly  refracting  plates, 
m.  p.  138°.  2-Propyl-p-cymene  is  converted  by  the  action  of  bromine 
and  aluminium  bromide  into  pentabromotoluene,  m.  p.  283°. 

2-Phenylmenthatriene,  Df  0*9752,  [a]™'8  +110*2°,  n)>  1*56914, 
My  —  Ma  =  3*63.  2-Phenyl-p-cymene,  b.  p.  143°/14  mm.,  D45  0*9776, 
nlp  1*56797,  My  -  Ma  =  3*44;  the  sulphonic  acid  forms  glistening 
crystals  containing  water  of  crystallisation,  m.  p,  109 — 115°;  the 
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sulphonyl  chloride  forms  small  leaflets,  m.  p.  173°;  the  sulphonanilide, 
C22H2302NS,  crystallises  in  plates,  m.  p.  209°.  The  action  of  bromine 
and  aluminium  bromide  on  2-phenyl-j??-cymene  leads  to  the  formation 
of  octabromo-o-methyldiphenyl,  C13H4Br8,  which  crystallises  in  yellow 
needles,  m.  p.  345 — 350°. 

2-Benzyl-p-cymene,  Cl7H20,  b.  p.  176— 177°/17  mm.  or  296 — 297°/ 
743  mm.,  D4B  0-9690,  n 1 ‘55650,  My  —  Ma  —  3-25,  is  formed  from 
2 -benzylidenementhadiene,  [a]„  +177‘35°.  2-Benzyl-p-cymenedisulphonic 
acid  crystallises  in  leaflets,  m.  p.  71 — 72°;  the  disulphonyl  chloride , 
m.  p.  134°,  crystallises  from  light  petroleum;  the  disulphonanilule, 
C23H2502NS,  forms  colourless  crystals,  m.  p.  88 — 103°.  Nonabromo- 
o-methyldiphenylmethane,  C14H5Br9,  formed  by  the  action  of  bromine 
and  aluminium  bromide  on  2-benzyl-j??-cymene,  crystallises  in  yellow 
needles,  m.  p.  281°.  G.  Y. 


Alicyclic  Compounds  containing  Sulphur.  Walther  Borsch e 
and  W.  Lange  (Ber.,  1907,  40,  2220 — 2225.  Compare  Abstr.,  1905, 
i,  765  ;  1906,  i,  165). — Potassium  cyclopentanesulphonate, 

so3k.ch<°h’-ch" 


'CH 


2CH2’ 


obtained  by  forming  the  sulphinic  acid  by  the  action  of  sulphur 
dioxide  on  magnesium  cycfopentyl  bromide  and  then  oxidising  it  with 
permanganate,  crystallises  in  leaflets.  It  was  converted  into  the 
sulphonyl  chloride  from  which  the  acid  was  obtained  as  colourless, 
hygroscopic  crystals,  which,  in  ethereal  solution,  combine  with  aniline 
to  form  cycloj oentanesulphonanilide ,  C5H9,S02*NHPh,  separating  from 
dilute  alcohol  in  needles,  m.  p.  89‘5 — 90‘5°. 

For  the  preparation  of  l-methylcyc£ohexane-3-sulphonicacid,  methyl- 
cyc/ohexane-3-ol  was  converted  into  3-chloromethyl cyclohexane  by 
heating  with  fuming  hydrochloric  acid  for  five  hours  at  100°.  By  the 
action  of  sulphur  dioxide  on  the  Grignard  reagent,  prepared  from  the 
latter  compound,  a  sulphinic  acid  was  obtained,  which  was  oxidised  by 
permanganate  to  form  potassium  methylcyc\ohexane-3-sulphonate, 
CyHl303SK,  which  separates  from  water  in  leaflets  and  from  absolute 
alcohol  in  silvery  scales.  The  corresponding  sulphonyl  chloride  has 
b.  p.  143 — 144°/14  mm.  (decomp.),  and,  when  warmed  with  water,  gives 
the  acid,  C7H1403S,2H20,  which  separates  from  dilute  alcohol  in 
hygroscopic  needles,  m.  p.  93 — '94°. 

As  by-products  from  the  Grignard  reaction  mentioned,  the  following 
were  obtained  :  unchanged  methylhexanol,  3  :  3'-dimethyldicycfohexy), 
m.  p.  263 — 264°,  and  3  :  3'-dimethyldicycfohexyl  sulphoxide.  The  latter 
was  converted  by  oxidation  into  the  corresponding  sulphone. 

Methylcyclohexyl  3-hydrosulphide ,  SH*CH<Tq^2  ob¬ 

tained  by  the  action  of  sulphur  on  magnesium  methylcycfohexyl 
chloride,  is  a  colourless  liquid,  b.  p.  172 — 174°.  A.  McK. 


Some  Derivatives  of  Phenylcycfohexane.  Nicolai  Kursanoff 
(J.  Russ.  Phys.  Chem.  Soc.,  1906,  38,  1295 — 1303.  Compare  Abstr., 
1902,  i,  20). — Phenylcycfohexane  when  heated  with  nitric  acid, 
D  1‘075,  in  sealed  tubes  yields  chiefly  \-nitrophenylcyc\ohexane, 
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CH2<^Qg2]Qg?^>CPh'N02,  m.  p.  54’5 — 56°,  which  crystallises  in 

long  needles,  also  a  mixture  of  other  miro-derivatives,  C0H10Ph*NO2, 
m.  p.  86 — 89°,  and  small  quantities  of  hydrocyanic,  benzoic,  glutaric, 
and  succinic  acids. 

The  corresponding  1  -amine,  b.  p.  180*5 — 182*5°/66  mm.,  is  obtained 
by  heating  the  nitro-derivative  with  tin  and  hydrochloric  acid  ;  it  is 
insoluble  in  water,  and  absorbs  carbon  dioxide  from  the  air,  forming  a 
solid  carbonate.  The  following  salts  are  described  :  hydrochloride , 
m.  p.  230 — 230  5°;  nitrate,  m.  p.  173°  (decomp.);  sulphate,  m.  p. 
226 — 227'5°;  nitrite,  decomposing  at  70 — 80°;  acetate,  m.  p. 
154 — 155*5°;  and  platinichloride,  (C12H15NH2)2,H2PtClr),  m.  p.  177°. 
The  compound  NHPh*CN*NH*C6H10Ph,  m.  p.  156°,  is  also  described. 

l-Phenylcyclohexcine-\-ol,  CH2<^£g2>£gC>CPh*OH,  obtained  by 

heating  1  -amino-  1-phenylcycZohexane  with  nitrous  acid,  forms  mono¬ 
clinic  crystals  [a  :  b  :  c  =  1*9033  : 1  : 1  *8227  ;  ft  =  79°19'],  m.  p.  62 — 63‘5°, 
b.  p.  151°/20  mm.  Z.  K. 


The  Hydrocarbon  CJ13H1S.  Nicolai  Kursanoff  (J.  Russ.  Phys. 
Chem.  Soc.,  1906,  38,  13u4 — 1316.  Compare  preceding  abstract). — 
Friedel  and  Craft’s  reaction  is  equally  applicable  to  the  chlorine 
compounds  of  the  cyc/ohexanes  as  it  is  to  those  of  the  aliphatic 
derivatives,  and  the  phenylcycfohexanes  so  produced  have  all  the 
properties  of  aromatic  compounds  with  a  fatty  side-chain.  The 
chlorocycZohexane,  when  treated  with  toluene  and  aluminium  chloride, 
yields  a  mixture  of  isomeric  tolylcyclohexanes,  which  could  not  be 
separated  by  fractional  distillation.  The  mixture  was  therefore 
treated  with  sulphuric  acid,  then  neutralised  with  sodium  hydroxide  ; 
of  the  mixture  of  sodium  sulphonates  thus  obtained,  one, 

C6Hn  •  C6H3Me  •  SOsN  a, 

could  be  isolated  by  reason  of  its  complete  insolubility  in  benzene. 
When  treated  with  concentrated  hydrochloric  acid,  it  yields  m -tolyl- 
cjclohexane,  b.  p.  257 — 257*3°/754  mm.,  «'D8  1*5236,  D’4B  0*9365.  This, 
when  oxidised  with  dilute  nitric  acid,  yields  isophthalic  acid.  The 
soluble  sodium  sulphonates  when  treated  with  phosphorus  penta- 
chloride  yield  a  mixture  of  the  compounds  RrSO^Cl ;  neither  these 
nor  the  corresponding  amides ,  RS02*NH2,  could  be  crystallised,  but 
the  chlorides  on  treatment  with  aniline  yield  a  mixture  of  anilides , 
one  of  which  is  a  crystalline  substance  insoluble  in  petroleum, 
C6HnIC6H8Me*S02*NHPb,  m.  p.  186*5 — 187*5°.  When  treated  with 

/CH'GHv 

hydrochloric  acid,  it  forms  p-^yfcyclo^e£ca.??.e,CMe*t\Qjq.Qj^^::>C,C6H11, 


b.  p.  259*8 — 260°/750  mm.,  »’u8  T5232,  D18  0*9365,  which  with  nitric 
acid  yields  terephthalic  acid.  Its  odour  and  properties  aro  similar  to 
the  meta-derivative.  The  other  anilides  when  heated  in  sealed  tubes 
with  fuming  hydrochloric  acid  yielded  a  mixture  of  complex  hydro¬ 


carbons.  S-Phenyl-1  -mef%fcycloAea;ane,CHMe<^Qg2_^^g1^>CH2,  ob¬ 
tained  by  the  action  of  benzene  on  chloromethylcycfohexane  in  the 
presence  of  aluminium  chloride,  is  a  liquid  with  an  odour  resembling 
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that  of  lemon,  b.  p.  249°/730  mm.,  D’48  0*9425,  n]>8  1*5246  ;  its  pro¬ 
perties  are  similar  to  those  of  the  other  isomerides  of  the  hydrocarbon 

c13h18.  z.  k. 

Triphenylm ethyl.  II.  Julius  Schmidlin  ( Ber .,  1907,  40, 
2316 — 2329.  Compare  Abstr.,  1906,  i,  392  ;  this  vol.,  i,  26). — 
jtj-Benzoyltriphenylmethane  has  been  obtained  from  jo-tolyl phenyl 
ketone  by  conversion  into  the  w-dibromo-derivative  (Bourcet,  Abstr., 
1897,  i,  566)  and  condensing  this  with  benzene  and  aluminium  chloride. 
The  product  melts  at  165*5 — 166°  (corr.)  and  is  identical  with  the 
substance  obtained  by  the  action  of  benzaldehyde  on  the  a-form  of 
magnesium  triphenylmethyl  chloride.  When  a  fresh  benzene  solution 
of  the  a-magnesium  compound  is  decomposed  by  dilute  hydrochloric 
acid,  no  trace  of  hydrogen  is  evolved. 

The  reaction  between  triphenylmethyl  chloride  and  magnesium  in 
dry  ether,  if  necessary,  with  the  addition  of  benzene,  and  in  the  presence 
of  a  little  iodine,  has  been  investigated.  The  liquid  after  boiling  for 
some  time  was  decomposed  with  dilute  sulphuric  acid  and  the  amounts  of 
magnesium  sulphate  and  triphenjdmethyl  (as  peroxide)  determined. 
In  many  experiments  the  amount  of  magnesium  sulphate  was  less 
than  that  corresponding  with  the  triphenylmethyl,  assuming  the 
latter  to  be  formed  according  to  the  equation  CPhg’MgCl  +  HC^ 
MgCl2  +  CPh3  +  H.  When,  however,  the  heating  is  continued  for  fifty 
to  one  hundred  minutes,  the  amount  of  sulphate  is  in  excess  of  the 
triphenylmethyl.  An  explanation  of  these  phenomena  is  offered. 

Both  a-  and  /3-compounds  yield  triphenylmethyl  when  treated  with 
triphenylmethyl  chloride,  but  in  order  to  obtain  a  good  yield  it  is 
essential  that  the  ether  used  in  the  preparation  of  the  magnesium 
compound  should  be  absolutely  dry.  The  dryness  of  the  ether  is 
indicated  by  the  formation  of  a  voluminous  precipitate  when  the 
ethereal  solution  of  triphenylmethyl  chloride  has  been  heated  with 
magnesium  and  a  little  iodine  for  an  hour.  Although  the  a-  and 
/3-compounds  yield  different  products  with  benzaldehyde  and  the  same 
derivative  with  triphenylmethyl  chloride,  experiments  have  shown  that 
it  is  the  same  /3-derivative  which  yields  /3-benzopinacoline  with 
benzaldehyde,  and  triphenylmethyl  with  triphenylmethyl  chloride. 
Similar  experiments  with  the  a-compound  did  not  give  conclusive 
evidence.  J.  J.  S. 


Tautomerism  in  the  Triphenylm  ethane  Series.  Friedrich 
Kehrmann  and  Franz  Wentzel  (Ber.,  1907,  40,  2755 — 2756. 
Compare  Gomberg,  this  vol.,  i,  504). — The  authors  claim  that 
Gomberg’s  interpretation  of  the  nature  and  cause  of  the  basic 
character  of  the  tautomeric  carbinol  salts  is  not  essentially  different 
from  their  theory  (Abstr.,  1901,  i,  638). 


They  compare  CPh2 


/=\<H 
1  \ 


Cl 


with  ammonium  chloride  and 


regard  it  as  derived  either  by  the  addition  of  hydrogen  chloride  to 
the  radicle  CPh2IC6H4<^  or  by  substitution  from  the  base 


cPh2:c6H4< 


H 

OH 


E.  F.  A. 
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Terpenes  and  Ethereal  Oils.  LXXXV.  Behaviour  of  the 
Nitrites  of  Primary  Bases  and  Enlargement  of  Rings  in 
Carbocyclic  Systems.  Otto  Wallach  (Annalen,  1907,  353, 
318 — 334). — It  is  found  that  the  nitrites  of  primary  aliphatic  bases 
can  be  prepared  by  the  action  of  commercial,  alkaline  sodium  nitrite 
on  the  concentrated  aqueous  solution  of  the  hydrochloride,  that  is,  in 
the  complete  absence  of  free  acid.  The  resulting  nitrite  may  be 
isolated  if  less  soluble  than  the  hydrochloride,  and  is  then  sufficiently 
stable  to  permit  of  recrystallisation  from  boiling  water,  but  is  decom¬ 
posed  on  addition  of  traces  of  a  free  acid.  The  nitrites  of  primary 
alicyclic  amines  are  even  more  stable  (Wallach  and  Griepenkerl, 
Abstr.,  1892,  1238)..  1 -Menthylamine  nitrite  crystallises  in  needles, 
decomposes  at  about  139°,  and  yields  menthol  when  boiled  with  water 
containing  a  drop  of  acetic  acid.  Pinylamine  nitrite  forms  stout 
crystals,  decomposes  at  about  125°,  and  when  treated  with  acids  yields 
chiefly  pinocarveol. 

Stable,  sparingly  soluble  nitrites  of  secondary  bases  have  been  de¬ 
scribed  previously  ( loc .  cit. ;  Abstr.,  1906,  i,  514). 

Primary  aromatic  amines,  which  form  sparingly  soluble  nitrates, 
yield  also  sparingly  soluble  nitrites,  m-4 -Xylidine  nitrite  is  formed  in 
white  crystals,  which  when  dried  become  yellow  and  decompose  to  a 
reddish-brown  oil ;  the  crystals  yield  m-4-xylidine  with  aqueous  alkalis, 
phenol  when  boiled  with  dilute  acetic  acid,  or  a  solution  of  the  diazo¬ 
sulphate  when  treated  with  sulphuric  acid. 

The  decomposition  of  nitrites  of  primary  alicyclic  amines  in  boiling 
aqueous  solution  on  addition  of  a  free  acid,  takes  place  mainly  in  two 
directions  :  (1)  the  formation  of  a  hydrocarbon,  and  (2)  the  formation 
of  an  alcohol,  or  of  two  or  more  isomeric  alcohols.  Thus,  whilst 
Z-menthylamine  nitrite  gives  Z-menthol,  (f-menthylamine  nitrite  yields 
chiefly  menthene.  isoThujylamine  nitrite  is  converted  almost  com¬ 
pletely  into  a  hydrocarbon,  whilst  under  the  same  conditions  thujyl- 
amine  nitrite  yields  much  alcohol.  It  is  found  now  that  when  boiled 
with  water  and  acetic  acid,  the  nitrites  of  cyclylmethylamines  (compare 
this  vol.,  i,  616)  yield  small  amounts  of  hydrocarbons  and  of  the 
alcohols  corresponding  to  the  amines,  together  with  the  alcohols  of 
the  next  higher  ring  system  (compare  Demjanoff,  Abstr.,  1904,  i, 
410).  As  the  cyclylmethylamines  are  prepared  from  cycZoketones  and 
cycfoketones  are  formed  by  oxidation  of  the  alcohols  produced  by  the 
decomposition  of  the  nitrites,  the  whole  series  of  reactions  constitutes 
a  method  of  enlarging  carbocyclic  systems.  In  this  manner, 
cyclohexanone  is  formed  from  cycfopentanone,  cycfoheptanone 
(suberone)  from  cyclohexanone,  and  azaleone  (cycfooctanone)  from 
suberone. 

Azaleone  (Mager,  Abstr.,  1893,  i,  55 8  ;  Derlon,  Abstr.,  1898,  i, 
638;  Miller  and  Tschitschkin,  Abstr.,  1899,  i,  789)  crystallises  when 
cooled,  m.  p.  25—26°,  b.  p.  195—197°,  D20  0-9581,  «D  1-4694  ;  the 
semicarbazone,  m.  p.  163— 164-5°.  The  ketone  yields  suberic  acid  on 
oxidation  with  chromic  and  sulphuric  acids. 

The  following  constants  are  given  for  the  pure  ketones  and  their 
derivatives:  cycfopentanone,  b.  p.  129°,  D20  0948,  nD  1  ’4366  ;  semi¬ 
carbazone,  206°  ;  dibenzvlidene  derivative,  m.  p.  189°.  cycfoHexanone, 
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b.  p.  155°,  D21  0*947,  n0  1*4503;  semicarbazone,  m.  p.  165 — 166°; 
dibenzylidene  derivative,  m.  p.  117 — 178°.  c?/cfoHeptanone,  b.  p. 
180°,  D21  0*9500,  nD  1*4604  ;  semicarbazone,  m.  p.  163°  ;  dibenzylidene 
derivative,  m.  p.  108°.  G.  Y. 

Imino-chlorides  of  Oxalic  Acid.  Rudolph  Bauer  ( Ber .,  1907, 
40,  2650 — 2662). — Imino-chlorides  of  the  type  R*N!CC1*CC1INR 
have  been  prepared  by  Wallach  and  Bischoff  by  the  action  of  phos¬ 
phorus  pentachloride  on  the  substituted  oxamides.  A  much  better 
method  is  to  heat  the  materials  in  a  solvent  such  as  benzene  or  toluene. 
The  imino-chlorides  prepared  are  well  characterised  substances,  and, 
although  similar  in  properties  to  those  obtained  from  monobasic  acids, 
are  more  stable.  Diphenyloxalimino-chloride,  NPhICCl*CCl!NPh,  is 
obtained  in  70%  yield  when  toluene  is  used  as  solvent ;  with  benzene 
no  imino-chloride  was  isolated.  It  crystallises  in  straw-yellow  needles, 
m.  p.  115°,  and  is  stable  in  dry  air  ;  moisture,  however,  slowly  converts 
it  into  oxanilide  (compare  Wallach,  Abstr.,  1881,  718).  A  90%  yield  of 
di-o-tolyloxalimino-chloride  (oxalotoluidiminochloride)  is  obtained  when 
benzene  is  used  as  solvent  (Bischoff,  Abstr.,  1894,  i,  514).  The  di-\>-tolyl- 
and  di-m-tolylimino-cklorides  have  m.  p.  107°  and  72°  and  are  yellow. 

These  imino-chlorides,  when  added  to  pure  concentrated  sulphuric 
acid  at  the  temperature  of  the  water-bath,  yield  isatin  or  methyl- 
isatins  ;  no  intermediate  product  has  as  yet  been  isolated.  This  reaction 
has  no  analogy,  and  may  be  represented  by : 

N  N 

+2H20=  /N^C'OH  +NH2Ph  +  2HCl. 
ci*c:NPh  \y — co 

The  yield  of  isatin  is  15%,  of  o-  and  /i-methylisatins,  49%and  19%,  whilst 
itis  very  small  in  the  case  of  the  meta-compound.  7-Metkylisaiin,CgHr02N , 
crystallises  in  red,  hair-like  needles,  m.  p.  266° ;  the  phenylhydrazone, 
C15H13OK3,  forms  golden-yellow  needles,  m.  p.  242°,  and  the  oxime, 
C9H802N2,  yellow  needles,  m.  p.  235°.  ^-Methylisatin  forms  red 
leaflets,  m.  p.  155°.  The  methylisatin,  obtained  from  the  di-m-tolyl- 
oxalimino-chloride,  has  m.  p.  165°,  and  may  be  identical  with 
Findeklee’s  6 -methylisatin,  m.  p.  169°  (Abstr.,  1906,  i,  43). 

The  imino-chlorides  react  with  bases  like  acid  chlorides  ;  with  alcoholic 
ammonia,  diphenyloxalimino-chloride  gives  diphenyloxalamidine ; 
aniline  yields  tetraphenyloxalamidine,  NPhIC(NHPh)*C(NHPh)HsTPh, 
m.  p.  153°,  and  crystallising  in  light  yellow  prisms;  its  picrate  has 
m.  p.  182°.  With  phenylhydrazine,  tetraphenyloxalhydrazidine, 
NPh‘.C(NH*NHPh),C(NH*lSrHPh)IlSrPh,  is  obtained  in  yellow  needles, 
m.  p.  200°  ;  ferric  chloride  oxidises  it  to  a  dark  red  osotetrazone. 

Diphenyloxalimino-chloride  is  decomposed  by  alcoholic  potassium 
hydroxide ;  with  the  di-o-tolyl  derivative,  however,  a  mixture  is  ob¬ 
tained,  the  less  soluble  constituent  of  which  is  diethyl  di-o-tolylimino- 
oxalate,  C7H7*NIC(OEt)*C(OEt)III*C7H7,  m.  p.  92°  ;  the  more  soluble 
is  ethyl  o-tolylimino-o-tolyloxamate,  C-H7*NH*CO*C(OEt)!N*C7H7, 
m.  p.  91°. 

Tetra-o-tolyloxalamidine,  C30H30N4,  forms  light  yellow  plates  from 
a  mixture  of  light  petroleum  and  benzene;  m.  p.  169°.  W.  R. 
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Platinum  Compounds  of  Phenylcarbylamine  and  of  Benzo- 
nitrile.  Ludwig  Ramberg  ( Ber .,  1907,  40,  2578 — 2588.  Compare 
Hofmann  and  Bugge,  this  vol.,  i,  489). — The  substance 
[Pt(CNPh)2Cl2]a;,  obtained  by  adding  slowly  an  aqueous  suspension  of 
phenylcarbylamine  to  a  solution  of  an  excess  of  potassium  platinoso- 
chloride,  is  a  violet-blue,  amorphous  powder  which  does  not  dissolve 
unchanged  in  the  usual  solvents.  By  heating  at  110 — 115°  or  by 
prolonged  boiling  with  chloroform  or  acetone,  it  changes  into  the 
colourless  chloride ,  Pt(CNPh)2Cl2,  m.  p.  257 — 258° ;  this  forms  well- 
defined,  monoclinic  crystals  \a  :  b  :  c=  1‘1113  :  1  :  0*839 1';  /3=101°53'], 
and  by  treatment  with  concentrated  sulphuric  acid  at  110 — 115° 
yields  colourless  needles  of  a  substance  of  unknown  composition,  which 
is  reconverted  into  the  chloride,  Pt(CKPh)2Cl2,  by  treatment  with 
potassium  chloride,  and  forms  the  iodide,  Pt(GNPh)2I2,  by  the  action 
of  potassium  iodide,  a  mixture  of  the  bromide  and  chloride  by  the 
action  of  potassium  bromide,  and  a  mixture  of  the  chloride  and  of  the 
thiocyanate  by  the  action  of  potassium  thiocyanate. 

The  brownish-violet  compound,  [Pt(CNPh)2Br2]a;)  is  obtained  in  a 
similar  manner  to  the  corresponding  chloride,  and,  like  the  latter, 
changes  into  colourless  dibromobisphenylcarbylamineplalinum, 
Pt(CNPh)2Br2,  m.  p.  245°,  which  forms  monoclinic  crystals 
[a  :  b  :  c  =  P1303  :  1  :  0-8496  ;  /3  =  103°9'],  and  is  not  attacked  by 
concentrated  sulphuric  acid  in  the  cold. 

Di-iodobisphenylcarbylamineplatinum,  Pt(CNPh)2I2.  m.  p.  241°, 
prepared  as  mentioned  above,  separates  from  chloroform  in  yellow, 
monoclinic  crystals  [a  :  b  :  c  — 0554  : 1  :  0'369  ;  /3  =  99°19'],  and 

occasionally  in  slender  needles,  which  change  rapidly  into  the  stable 
form ;  by  the  addition  of  iodine  to  a  warm  solution  of  the  iodide 
in  chloroform,  black  needles  of  a  hexaiodide,  Pt(CNPh)2I6,  are 
obtained. 

Dinitritobisphenylcarbylamineplatinum,  Pt(CNPh)2(N02)2,  is  pre¬ 
pared  from  phenylcarbylamine  and  potassium  platinonitrite  in  aqueous 
solution  ;  it  separates  from  acetone  in  slender,  yellow  needles,  which 
lose  acetone  and  become  dark  red  ;  the  red  crystals  turn  yellow  at 
100 — 110°  and  decompose  at  155 — 160°  without  melting. 

Dichlorobisbenzonitrileplatinum,  Pt(NCPh)2Cl2,  prepared  by  the 
prolonged  heating  of  benzonitrile  and  a  solution  of  potassium  platino- 
chloride  at  60 — 70°,  separates  from  acetone  in  small,  yellow  prisms  or 
leaflets,  has  m.  p.  219 — 220°  (decomp.),  and  is  deposited  from  chloro¬ 
form  or  benzene  solution  in  crystals  containing  2  mols.  of  the  solvent. 
The  substance  is  easily  soluble  in  hot  benzonitrile,  and  on  cooling, 
small,  yellow  needles  separate  which  have  the  same  composition  and 
m.  p.  as  the  original  chloride,  but  are  more  soluble  in  acetone ;  this 
solvent  changes  them  partially  into  the  original  substance.  Concen¬ 
trated  sulphuric  acid  dissolves  the  chloride  with  effervescence  ;  the 
clear  solution  yields  with  potassium  chloride  the  original  chloride,  and 
with  potassium  iodide  the  corresponding  iodide  mixed  with  the 
chloride.  A  yellow,  crystalline  substance,  Pt(NCPh)2Cl4,  m.  p. 
114 — 115°  (decomp.),  is  precipitated  when  chlorine  is  passed  into  a 
solution  of  the  chloride  in  chloroform. 
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Dibromobisbenzonitrileplatinum,  Pt(NCPh)2Br2,  m.  p.  218 — 220°,  is 
obtained  by  the  prolonged  heating  of  benzonitrile  (2  mols.),  a  solution 
of  potassium  platinosochloride  (1  mol.),  and  potassium  bromide 
(>4  mols.)  at  60 — 70°.  The  substance  separates  from  acetone  in 
orange-yellow  plates  or  prisms,  and  from  chloroform  with  2CHC13 ; 
like  the  chloride  it  exists  in  two  isomeric  forms  and  yields  a  red, 
crystalline  additive  compound ,  Pt(NCPh)2Br4. 

The  nature  of  the  isomerism  of  these  platinum  derivatives  is  not  yet 
elucidated.  C.  S. 

Two  New  Methods  for  the  Preparation  of  cycfoButanol. 
Nikolaus  J.  Demjanoff  and  M.  Dojarenko  ( Ber 1907,  40, 
2594 — 2597). — Silver  cycfobutanecarboxylate,  iodine,  and  powdered 
glass  are  heated  on  the  water-bath  and  the  product  distilled  under 
40 — 60  mm.  pressure.  The  distillate  contains  cycfobutanecarboxylic 
acid  and  its  ester  with  cydfobutanol.  The  latter,  C4H7*C02*C4H7,  b.  p. 
198*5 — 199°/750  mm.,  is  a  colourless,  mobile  liquid,  which  has  D]® 
1*0033  and  w^9  1*4551  ;  by  hydrolysis  with  25%  potassium  hydroxide 
at  110 — 120°,  the  ester  yields  cycfobutanol,  b.  p.  123°/733  mm., 
DJg  0*9226,  and  n™  1*4339,  which  yields  succinic  acid  by  oxidation 
with  nitric  acid. 

The  same  alcohol  and  ester  are  obtained  by  the  electrolysis  of  a 
solution  containing  potassium  f  cycfobutanecarboxylate,  potassium 
carbonate,  and  potassium  hydrogen  carbonate. 

eyc/oButanol  and  phenylcarbimide  react  to  form  a  phenylur ethane, 
C4H70*C0*NHPh,  m.  p.  110—111°,  which  separates  from  dilute 
alcohol  in  glistening  prisms.  C.  S. 


Condensation  of  Epichlorohydrin  with  Phenols.  Paul  Cohn 
and  Robert  Plohn  {Ber.,  1907,  40,  2597 — 2602.  Compare  Cohn  and 
Friedlander,  Abstr.,  1904,  i,  866;  Lindemann,  Abstr.,  1891,  1198). — 

CH 

Phenyl  glycide  ether,  OPh*CH2*CH<^  2,  m.  p.  82°,  is  obtained  by 

heating  together  a  solution  of  sodium  phenoxide  and  epichlorohydrin, 
by  adding  concentrated  sodium  hydroxide  to  equal  molecular  quantities 
of  epichlorohydrin  and  phenol,  or  by  heating  the  same  two  substances 
with  alcoholic  sodium  ethoxide.  2:4:  6 -Tribromophenyl  glycide  ether 
has  m.  p.  85°,  and  p -tolyl  glycide  ether,  88°. 

Dichlorohydrin  and  potassium  phenoxide  yield  phenyl  glycide  ether, 
and  Rossing’s  so-called  acetyldiphenylglyceryl  ether  (Abstr.,  1886,  345) 
is  also  the  same  substance.  C.  S. 


Derivatives  of  Quinol  Dimethyl  Ether.  Hugo  Kauffmann 
and  Karl  Burr  {Ber.,  1907,  40,  2352 — 2358). — The  auxochromic 
effect  of  the  methoxyl  group  is  found  to  be  intensified  when  two 
methoxyls  are  present  in  the  para-position  to  one  another. 

ft-Cyano- 2  :  5-dimethoxystilbene,  C6H3(OMe)2*CHlCPh*CN,  formed 
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by  condensation  of  2  : 5-dimethoxybenzaldehyde  with  phenylacetonitrile 
in  alcoholic  sodium  hydroxide  solution,  crystallises  in  intensely  yellow 
needles,  m.  p.  69°,  and  forms  yellow  solutions  with  greenish-blue 
fluorescence  in  dissociating,  but  less  intensely-coloured  solutions  with 
a  more  violet  fluorescence  in  other,  solvents.  The  corresponding 
chromogen,  cyanostilbene,  is  colourless. 

2  : 5-Dimethoxybenzylideneindandione, 

CeHs(0Me)2-CH:C<“>06H1, 

prepared  by  heating  1  : 3-diketohydrindene  with  2  : 5-dimethoxy¬ 
benzaldehyde  in  alcoholic  solution,  crystallises  in  orange-red  needles, 
m.  p.  149°,  and  forms  yellow  to  yellowish-red  solutions  with  greenish- 
yellow  fluorescence.  The  chromogen,  benzylideneindandione,  is  light 
yellow. 

2  :  5-Dimethoxycinnamic  acid  forms  yellowish-green  crystals,  m.  p. 
147°  (143°:  Schnell,  Abs.tr.,  1884,  1164),  and  gives  a  brownish- 
yellow  colour  with  concentrated  sulphuric  acid.  The  chromogen  is 
colourless.  Ethyl  2  :  5-dimethoxycinnamate,  C13H1604,  is  obtained  as  a 
strongly  refracting,  yellowish-green  liquid  with  blue  fluorescence, 
b.  p.  216°/20  mm.,  D|?  1  *1357,  has  a  brilliant  fluorescence  in  very 
dilute  solutions,  and  forms  a  yellow  solution  in  concentrated  sulphuric 
acid.  The  liquid  chromogen  is  colourless. 

2  :  b-Dimethoxybenzylidenemalonic  acid ,  C6H3(0Me)2*CH’.C(C02H)2, 
prepared  by  heating  2  :  5-dimethoxybenzaldehyde  with  malonic  acid  in 
glacial  acetic  acid  solution  on  the  water-bath,  crystallises  in  yellow 
prisms  with  greenish-yellow  fluorescence,  m.  p.  188°  (decomp.),  and 
forms  in  alcohol  a  yellow  solution  with  blue  fluorescence  which 
becomes  colourless,  but  with  violet  fluorescence,  on  addition  of  an 
alkali.  The  chromogen,  benzylidenemalonic  acid,  is  colourless. 

2  :  5-Dimethoxybenzylidenesemicarbazove, 

C6H3(OMe)2-CH:N-NH-CO*NH2, 

crystallises  in  white  needles,  m.  p.  208°,  and  dissolves  in  glacial  acetic 
acid  or  hot  alcohol,  forming  solutions  with  violet  fluorescence.  This 
is  believed  to  be  the  first  semicarbazone  the  fluorescence  of  which  can 
be  observed  directly. 

2  :  2'  :  5  :  5 '-Tetramethoxybenzylideneazine,  N2[CH’C6H3(OMe)2]2, 
crystallises  in  yellow  needles,  in.  p.  160°,  detonates  when  highly 
heated,  and  forms  red  salts  which  have  a  red  fluorescence  when 
observed  through  a  blue  screen. 

2  :  b-Dimethoxybenzylideneaniline,  C6H3(OMe)2,CH!lSrPh,  is  obtained 
as  a  strongly  refracting,  viscid,  yellow  oil,  b.  p.  239°/20  mm.,  1‘1422, 
and  dissolves  in  organic  solvents,  forming  solutions  which  are  not 
fluorescent  j  the  salts  are  intensely  yellow,  and  show  a  yellow 
fluorescence  when  observed  through  a  blue  screen.  G.  Y. 

Action  of  Hydroxylamine  on  2  : 4-Dimethylquinol  and  its 
Ethers.  Eugen  Bamberger  and  L.  Rudolf  (Ber.,  1907,  40, 
2236 — 2258.  Compare  this  vol.,  i,  519,  520). — The  transformation  of 
quinols  into  ketonic  quinol  or  resorcinol  derivatives  is  undoubtedly 
accompanied  by  the  formation  of  intermediate  products.  To  take  one 
case,  the  simplest  ketonic  quinol  transformation,  namely,  the  conversion 
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of  ketonic 
scheme  : 

Me 


compound  into  toluquinol,  is  expressed  by  the  following 
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To  support  this  hypo¬ 
thesis  it  was  desirable  to 
prove  the  presence  of  such 
additive  compounds.  The 
additive  compounds  of 
water  and  alcohol  cannot 
be  isolated.  In  the  pre¬ 
sent  communication  the 
property  possessed  by 
quinols  of  uniting  with 
hydroxylamine  or  phenyl- 
hydrazine  is,  however, 
shown  and  the  structure 
of  the  intermediate  pro¬ 
ducts  proved. 

The  action  of  hydroxyl¬ 
amine  on  ketonic  2  :  4-di- 
methylquinol  and  on  its 
The  action  on  the  quinol 


L2-0H  =  H20  + 


OH-NH 

H 


><Y  'i|CH 


h2c 


ethyl  and  methyl  ethers  has  been  studied, 
itself  is  represented  by  the  equation  :  0H*C8H90  +  2NH2 
0H-C8H13N203.  The  hydroxyl  group  does  not  play  a  part  in  this 
reaction,  since  the  action  of  the  ketonic  quinol  ethers  is  represented  by 
0R-C8H09  +  2NH2-OH  =  H20  +  or*c8h13n2o3. 

The  product  of  the  action  of  hydroxylamine  on  ketonic  xyloquinol 
has  the  property  of  a  hydroxylamino-compound,R-NH-OH,and  is  repre¬ 
sented  by  the  formula  (I).  It  possesses  the  pro- 
OH  Me  perties  typical  of  a  ^-substituted  hydroxylamine. 

It  is  soluble  not  only  in  alkalis,  but  also  in 
mineral  acids,  it  exhibits  reducing  properties 
towards  Fehling’s  solution,  &c.,  and  it  combines 
with  diazo-salts,  benzaldehyde,  and  acetone  re¬ 
spectively.  It  forms  a  tribenzoyl  derivative 
insoluble  in  alkali  hydroxides.  It  is  reduced 
by  stannous  chloride  to  a  xylylenediamine. 
The  compound  in  question  is  accordingly 
(j  j  designated  as  hydroxylaminohydroxyketodi- 

methyltetrahydrobenzene  oxime  ;  it  separates 
from  alcohol  in  glistening  needles  and  decomposes  at  about  169°. 
When  its  alcoholic  solution  is  boiled  with  benzaldehyde,  glistening 
leaflets  of  the  benzylidene  compound,  C15H1803N2,  separate,  m.  p.  218° 
(decomp.).  The  alkaline  solution  of  the  latter  compound  reduces  Fehling’s 
solution  very  slowly  in  the  cold.  The  o -nitrobenzylidene  derivatives 
form  colourless,  nacreous  needles,  decomposing  at  239°.  The  m -nitro¬ 
benzylidene  derivative  forms  glistening,  colourless  plates,  decomposing 
at  216'5°.  The  p- nitrobenzylidene  derivative  forms  orange-yellow, 
glassy,  quadratic  plates,  decomposing  at  207°.  The  o -nitrodiazo- 
benzene  derivative,  OH-C6H4-N2-N(OH)-C6H4Me2(OH)IN-OH,  forms 
orange-yellow,  glistening,  rhombic  plates,  m.  p.  196 '5°.  The  p -nitro- 

diazobenzene  derivative  separates  in  yellow,  glistening  leaflets,  m.  p. 
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220*5°.  The  tribenzoyl  derivative  forms  glistening  needles,  m.  p. 
149—150°. 

Since  the  oxime  in  question  is  of  the  type  CHE.R',NH(OH),  it 
readily  loses  two  atoms  of  hydrogen  on  oxidation -by  Caro’s  acid,  being 
converted  into  hydroxydiketodimethyltelrahydro- 
OH  Me  benzene  dioxime ,  m.  p.  176°  (decomp.),  when  heated 

\/  quickly.  This  substance  has  not  basic  properties, 
C  but  is  distinctly  acidic,  and  with  benzoyl  chloride 

OH*N‘C///\'CH  &ives’  accordingly  to  the  conditions,  either  a 
tt'pI  II pm  dibenzoyl  derivative,  soluble  in  alkali,  or  a  tri- 
2  6  benzoyl  derivative  soluble  in  alkali.  The  di- 

C  benzoyl  derivative  forms  silky  needles,  m.  p.  141° 

(decomp.),  whilst  the  tribenzoyl  derivative  forms 
silky  needles,  m.  p.  153°  (decomp.). 

The  oxidation  of  the  hydroxylaminoquinol  monoxime  may  also  be 
effected  with  ferric  chloride.  When  the  monoxime  is  acted  on  by 
nitrous  acid,  it  is  converted  into  a  compound  with  the  probable  formula 
Ci6H2507N6,  which  has  the  properties  of  a  nitrosoamine,  forms  glistening 
crystals,  and  decomposes  at  about  183*5°.  The  monoxime  was  also  re¬ 
duced  by  stannous  chloride  to  form  1 : 3-dimethylphenylene-4 : 6-diamine. 

The  condensation  product,  obtained  from  acetone  and  the  hydroxyl- 
aminoquinoloxime  in  the  presence  of  a  trace 
Me  OH  of  hydrochloric  acid,  forms  glistening, 

\/  hexagonal  plates,  m.  p.  195*5°  (decomp.). 

0  It  is  at  once  decomposed  by  mineral  acids  to 

CMe2.  t  ( i  regenerate  acetone  and  the  original  oxime. 

O - *  I  |  Its  dibenzoyl  derivative  has  m.  p.  145 — 146° 

H  O'  I  CMe  an<^  ^oes  not  dissolve  alkalis.  The 
2  \/  condensation  product  in  question  is 

C  readily  soluble  in  alkalis,  does  not  reduce 


a“!!>n-hc( 


*N’OH  c°W  Fehling’s  solution,  or  condense  with 
phenylhydrazine  or  with  jt?-nitrophenyI- 
hydrazine.  In  the  presence  of  hydrogen  ions,  it  is  without  action 
on  diazo-salts  in  neutral  solution  ■  however,  2  mols.  combine  with 
1  mol.  of  diazo-compound  with  the  elimination  of  1  mol.  H20.  With 
p-nitrodiazobenzene  nitrate,  it  forms  the  compound,  C28H3S)08N7,  an 
amorphous  substance,  m.  p.  150°  (decomp.).  Its  solution  in  sodium 
hydroxide  is  raspberry-coloured,  whilst  its  alcoholic  solution  gives  a 
green  coloration  with  ferric  chloride.  With  o-nitrodiazobenzene 
nitrate,  it  forms  the  compound,  C28Hgg08N7,  which  also  could  not  be 
obtained  crystalline  ;  its  solution  in  alkalis  is  carmine-red,  whilst  its 
alcoholic  solution  gives  a  dark  green  coloration  with  ferric  chloride. 

The  condensationproductalsocom  bines  with  benzaldehyde  to  form  the 
compound  Cj5H1803N2,  which  crystallises  in  glistening  leaflets,  m.  p.  218°. 

Hydroxylaminokeloethoxydimelhyltetrahydrobenzene  oxime,  obtained 
from  ketonic  2  : 4-dimethylquinol  ethyl  ether,  hydroxylamine,  and 
methyl  alcohol,  forms  colourless,  nacreous  leaflets,  m.  p.  161°.  Its 
aqueous  solution  reduces  cold  Fehling’s  solution.  It  condenses  with 
benzaldehyde  to  form  a  benzylidene  derivative,  Cl7H2203N2,  which 
crystallises  in  glistening  needles,  m.  p.  192 — 192*5°,  is  soluble  in  alkalis, 
but  not  in  acids,  and  reduces  Fehling’s  solution  very  slowly. 
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Ketomethoxyhydroxylaminodimethyltetrahydrobenzene  oxime,  CgH1603N2, 
obtained  from  2  :  4-dimethylquinol  methyl  ether,  hydroxy lamine,  and 
methyl  alcohol,  forms  glistening  needles,  m.  p.  156*5 — 157°.  Its 
behaviour  towards  Fehling’s  solution,  acids,  and  alkalis  is  similar  to 
that  of  the  analogous  ethoxy-compound  just  described.  A.  McK. 

2:5:2':  5'-TetramethoxystiIbene.  Hugo  Kauffmann  and  Karl 
Burr  ( Ber .,  1907,  40,  2358 — 2360). — 2  :5  :2' :  5' -Tetrcimethoxystilbene , 
C(.H3(OMe)2*CHICH*C6H3(OMe)2,  formed  by  reduction  with  zinc  dust 
and  boiling  alcoholic  ammonia  of  the  product,  m.  p.  123°,  obtained  on 
condensation  of  quinol  dimethyl  ether  with  chloral  by  means  of  con¬ 
centrated  sulphuric  acid  in  glacial  acetic  acid  solution  cooled  with  ice, 
crystallises  in  light  yellow  needles,  m.  p.  99°,  b.  p.  140 — 180°/16  mm., 
and  has  a  strong  blue  fluorescence.  Whilst  the  exceptionally  strong 
fluorescence  of  this  substance  is  in  agreement  with  Kauffmann’s 
theoretical  views,  its  yellow  colour  is  of  importance  as  proof  that  the 
methoxyl  group  is  an  auxochrome.  G.  Y. 

Some  jo-Nitrobenzyl-mercaptals  and  -mercaptoles.  A.  Schaeffer 
and  A.  Murua  {Ber.,  1907,  40,  2007 — 2008). — ^-Nitrobenzyl 

mercaptan  is  a  good  qualitative  reagent  for  ketones  or  aldehydes,  and 
may  be  used  to  separate  these  substances.  The  condensation  products 
obtained  from  it  are  well  characterised,  stable  substances.  The  method 
of  preparation  consists  in  dissolving  zinc  jo-nitrobenzyl  mercaptide  in 
alcohol  saturated  with  hydrogen  chloride  and  adding  the  calculated 
quantity  of  the  aldehyde  or  ketone.  After  remaining  for  twenty-four 
hours  at  0°,  the  products  of  condensation  crystallise  out.  p -Nitrobenzyl- 
ethylidenemercaptal ,  CH3,CH(S‘CH2,C6H4,N02)2,  forms  colourless, 
microscopic  leaflets,  m.  p.  82°  ;  p -nitrobenzylsalicylidenemercaptal, 

C21H1s05N2S2, 

colourless  prisms,  m.  p.  152° ;  p-nitrobenzyl-Tp-isopropylbenzylidene- 
mercaptal,  C24H2404N2S2,  needles,  m.  p.  84°  ;  •p  nilrobenzylphenylpropenyl- 
mercaptcU,  CHPhICH*CH(S,CH2,C6H4'N02)2,  small  prisms,  m.  p.  140°. 
Menthone  yields  the  mercaptole,  C24H30O4N2S2,  crystallising  in  small 
needles,  m.  p.  171°,  ahd  pulegone  the  corresponding  mercaptol, 
C24H2S04N2S2,  m.  p.  133°.  p-Nitrobenzylfurfurylidenemercaptal, 

Cl9H1405N2S2, 

could  not  be  obtained  by  the  above  method,  but  was  prepared  by 
boiling  an  alcohol  solution  of  mercaptan  and  furfuraldehyde.  It 
crystallises  in  leaflets,  m.  p.  87°.  W.  R. 

Dibenzylideneacetone  and  Triphenylme thane.  II.  Distyryl- 
chlorocarbinol.  Fritz  Straus  and  Fritz  Caspari  {Ber.,  1907,  40, 
2689 — 2709.  Compare  Straus  and  Ecker,  Abstr.,  1906,  i,  859). — 
Moist  silver  oxide  acting  on  distyryldiehloromethane  in  ethereal 
solution  replaces  one  of  the  chlorine  atoms  by  hydroxyl,  forming 
distyrylchlorocarbinol,  CCl(CHlCHPh)2’OH,  which  bears  the  same 
relationship  to  the  keto-chloride  as  triphenylcarbinol  does  to  triphenyl- 
chloromethane.  The  chlorocarbinol  forms  colourless  needles,  m.  p. 
50°,  and  dissolves  in  concentrated  sulphuric  acid  with  a  characteristic 
bluish-violet  coloration.  Hydrogen  chloride  or  acetyl  chloride  reconvert 
it  into  distyryldiehloromethane,  whilst  alcoholic  hydrogen  chloride  or 
glacial  acetic  acid  changes  it  to  dibenzylideneacetone. 

VOL.  XC1I.  i. 
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The  elimination  of  hydrogen  chloride  could  not  be  brought  about 
even  by  such  active  reagents  as  pyridine,  alcoholic  potassium  hydroxide, 
boiling  alcoholic  silver  nitrate,  or  sodium  acetate. 

On  heating  for  a  time  above  the  melting  point  at  60°,  the  chloro- 
carbinol  is  converted  into  an  anhydride,  C34H280012,  crystallising  in 
colourless  needles,  which  sinter  at  150°,  m.  p.  160°,  and  there  is  no 
elimination  of  hydrogen  chloride; 

The  methyl  ether,  C01(CH!CHPh)2*0Me,  of  the  chlorocarbinol  results 
when  this  is  left  standing  with  a  little  methyl  alcohol.  It  crystallises 
in  colourless,  glistening  plates  or  broad  needles,  m.  p.  54 — 55°,  and 
decomposes  slowly  on  keeping.  Concentrated  sulphuric  acid  converts 
it  into  the  sulphate,  CCl(CH!CHPh)2,0S03H,  which  dissolves  with 
the  characteristic  violet  coloration.  Methyl-alcoholic  hydrogen  chloride, 
in  the  cold  or  warm  acetic  acid,  rapidly  converts  it  into  the  ketone,  but 
in  the  absence  of  mineral  acids  the  methyl  ether  can  be  boiled  with 
silver  nitrate  without  changing.  In  benzene  solution,  hydrogen 
chloride  regenerates  the  keto-chloride,  chlorine  being  substituted  for 
methoxyl. 

Di-X>-chlorostyrylchlorocarbinol,  prepared  in  the  manner  already 
described  for  the  monochloro-derivative,  forms  long,  colourless  needles, 
m.  p.  101 — 102°,  which  become  very  electric  when  rubbed.  It  dis¬ 
solves  in  concentrated  sulphuric  acid  or  liquid  sulphur  dioxide  with 
an  indigo-blue  coloration  and  blood-red  fluorescence,  and  shows  all  the 
reactions  described  for  the  monoehlorocarbinol ;  the  methyl  ether 
has  m.  p.  94°,  and  is  identical  with  the  compound  obtained  by  the 
action  of  sodium  methoxide  (compare  Abstr.,  1906,  i,  859).  The 
anhydride  separates  in  glistening,  colourless  crystals,  m.  p.  165 — 167° 
(decomp.). 

Benzophenone  chloride,  CPh2Cl2,  and  silver  oxide,  under  the  same 
conditions,  form  benzophenone,  both  chlorine  atoms  being  elimin¬ 
ated. 

The  behaviour  of  the  derivatives  of  distyrylchloromethane  makes  it 
necessary  to  regard  them  as  triphenylmethane  derivatives  in  which 
chlorine  replaces  a  phenyl  residue.  E.  F.  A. 

Cholesterol.  IX.  Adolf  Windaus  {Ber.,  1907,  40,2637 — 2639). — 
By  heating  cholesterol  with  sodium  amyloxide  in  amyl  alcohol  solution 
for  eight  hours,  an  isomeric  alcohol  saturated  towards  bromine  is  pro¬ 
duced.  This  is  identical  with  the  a-cholestanol  obtained  by  Abderhalden 
and  Diels  and  by  Neuberg  (Abstr.,  1906,  i,  272,  356),  but  as  the  sub¬ 
stance  is  obtained  from  the  amyloxide  and  is  not  obtainable  by  using 
energetic  reducing  agents,  it  is  concluded  that  it  is  not  a  reduction 
product  of  cholesterol,  an  isomeric  change  having  occurred  which  in¬ 
volves  the  formation  of  the  ring  compound,  cylco cholesterol,  C27H460. 
This  supports  the  conclusion  previously  arrived  at,  that  the  oxidation 
products  of  cholesterol  are  also  ring  compounds  (this  vol.,  i,  212). 

W.  K. 

The  Lederer-Manasse  Synthesis  of  Phenol  Alcohols.  Karl 
Auwers  {Ber,,  1907,  40,  2524 — 2537). — The  author  has  carried  out 
a  number  of  syntheses  of  phenol  alcohols  by  the  method  given  by 
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Lederer  (Abstr.,  1894,  i,  577)  and  Manasse  (Abstr.,  1894,  i,  575),  and 
has  studied  the  manner  in  which  the  course  of  the  synthesis  varies 
with  the  nature  of  the  phenol  employed  and  with  the  conditions  of 
working. 

All  his  results  confirm  the  observation  made  by  the  discoverers  of 
the  synthesis  that  the  latter  yields  ortho-  and  para-,  but  not  meta-, 
derivatives.  The  use  of  a  strong  alkali,  such  as  sodium  hydroxide,  as 
condensing  agent  favours,  at  any  rate  with  the  homologous  phenols, 
the  formation  of  para-compounds.  Thus  the  interaction  of  p-xylenol, 
sodium  hydroxide,  and  formaldehyde  at  the  ordinary  temperature 
yields  jp-hydroxy-t^-cumyl  alcohol  (Auwers  and  Ercklentz,  Abstr.,  1899, 
i,  35)  in  almost  quantitative  yield.  In  other  cases,  50%  or  more  of  the 
para-derivative  is  obtained,  and,  at  most,  very  small  proportions  of  the 
isomeride.  The  action  of  the  stronger  alkalis  differs  also  from  that  of 
the  weaker  ones,  such  as  calcium  hydroxide,  in  that  the  phenol  alcohol 
formed  is  often  accompanied  by  a  larger  or  smaller  quantity  of  a  di- 
hydroxydiphenylmethane  derivative,  which  is  less  soluble  in  most 
solvents  than  the  principal  product  (compare  Manasse,  Abstr.,  1903, 
i,  28).  Thus,  by  the  action  of  formaldehyde  and  calcium  hydroxide 
on  as-m-xylenol  at  50°,  a  good  yield  of  o-hydroxymesityl  alcohol 
[OH  :  Me2  :  CH2*OH  =  1  : 4  : 6  : 2]  is  generally  obtained.  In  some 
cases,  however,  and  especially  if  the  heating  is  too  intense  or  too  pro¬ 
longed,  this  alcohol  is  accompanied  by  2  :  2' -dihydroxy-3  :  5  :  3' :  5 '-tetra- 
methyldiphenyhnethane, 

CMe  .rt^CH  OMe^p,r 

btL^CMe:C(OH)^b  0±12  u^C(OH):CM«r  Ul1* 
which  forms  the  main  product  when  the  condensation  is  effected  by 
means  of  sodium  hydroxide,  even  in  very  dilute  solution.  This  com¬ 
pound  crystallises  from  light  petroleum  in  long,  colourless  needles, 
m.  p.  145  — 146°,  and  gives  no  coloration  with  ferric  chloride.  Its 
diacetyl  derivative,  C21H2404,  crystallises  from  aqueous  alcohol  in 
slender  needles,  m.  p.  86°.  This  diphenylmethane  derivative  is  prob¬ 
ably  formed  by  the  action  of  the  alkali  on  the  phenolalcohol  first 
formed  (compare  Auwers,  Abstr.,  1904,  i,  487  ;  also  Kann,  Inaug. 
Diss.,  Marburg,  1905,  22). 

The  nature  of  the  phenol  used  has  a  still  greater  effect  than  that  of 
the  condensing  agent  in  determining  the  formation  of  diphenylmethane 
derivatives.  For  instance,  with  /3-naphthol,  this  synthesis  yields  di- 
hydroxydinaphthylmethane  as  sole  product.  The  same  is  the  case  with 
m-2-xylenol,  which,  when  treated  with  formaldehyde  and  either 
sodium  hydroxide  or  a  weaker  base,  yields  always  4  :  4' -dihydroxy- 
3:5:3':  5 '-tetramethyldiphenylmethane, 

OH-C<OMe;CH>C'CH2-C<cl;OMe>C'OH; 

this  compound,  which  is  also  formed  by  boiling  p-hydroxymesityl- 
piperidine  [OH  :  Me2  :  CH2,Cr)NH10=  1  :  2  :  6  :  4]  with  dilute  sodium 
hydroxide  solution,  crystallises  from  aqueous  methyl  alcohol  in  colour¬ 
less,  glassy  needles,  m.  p.  175°,  and  when  oxidised  with  chromic  acid  in 
acetic  acid  solution  yields  the  xyloquinone  described  by  Noelting  and 
Baumann  (Abstr.,  1885,  892).  Its  diacetyl  derivative,  C211I2404, 
crystallises  from  methyl  alcohol  in  slender  needles,  m.  p.  142°. 
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The  Lederer-Manasse  synthesis  fails  in  the  cases  of  jo-bromo-o-cresol 
and  of  other  halogenated  and  nitro-phenols.  This  failure  cannot  be 
attributed  to  steric  hindrance,  but  seems  to  depend  on  a  specific  chemical 
action  of  the  halogens  and  the  nitro-group,  or  possibly  of  any  negative 
substituent. 

The  formation  of  dialdehydes  froij^  monohydrie  phenols  by  Reimer's 
synthesis  takes  place  with  difficulty/ but  the  corresponding  dihydric 
alcohols  are  readily  formed  from  many  simple  phenols  by  means  of  the 
Lederer-Manasse  synthesis.  Thus  when  jo-cresol  is  treated  with  form¬ 
aldehyde  and  sodium  hydroxide  solution,  it  yields  (1)  jo-homosaligenin 
and  (2)  2  :  6-dimethylol-\) -cresol ,  OH*C6H2Me(CH2*OH)2,  which  is  iden¬ 
tical  with  the  compound,  m.  p.  133°,  obtained  by  Lederer  (Abstr., 
1894,  i,  577)  from  jo-cresol  and  formaldehyde,  and  regarded  by  him  as 
an  isomeride  of  p-homosaligenin.  The  action  of  hydrogen  bromide 
converts  2  :  6-dimethylol-p-cresol  into  vie  .-hydroxy  mesityl  ene  dibromide 
(21  :  61 -dibromomesitol-1),  OH ■C6H2Me(CH2Br).2,  which  crystallises  from 
light  petroleum  in  silky  needles,  m.  p.  116 — 117°.  Treatment  of  this 
dibromo-derivative  with  bromine  yields,  not  as  expected, 

OH-CfiBr3(CH2Br)2  [OH  :  Br3  :  (CH2Br)2  =  1 :  3  :  4  :  5  :  2  :  6] 
(compare  Auwers  and  Anselmino,  Abstr.,  1900,  i,  159),  but  dibromo- 
vic. -hydroxymesitylene  bromide  (3  :  5  :  21  :  &l-ietrabromomesitol  l), 

^1S^CMe 

which  crystallises  from  light  petroleum  in  a  felted  mass  of  white 
needles,  m.  p.  152 — 152-5°.  When  boiled  for  a  few  minutes  with 
methyl  alcohol,  this  tetrabromo-derivative  yields  the  compound, 

which  separates  in  white,  silky 

needles,  m.  p.  63 — 64°.  When  21  :  bbdibromomesitol-l  is  heated  on 
the  water-bath  with  bromine  and  a  little  water,  it  is  converted  into 
tetrabromo-ju-cresol  ^-bromide  (compare  Zincke  and  Wiederhold, 
Abstr.,  1902,  i,  284).  In  this  case,  contrary  to  what  happens  with 
about  a  dozen  other  phenols  examined,  the  two  side-chains  in  the 
ortho-position  are  removed,  whilst  that  in  the  para-position  remains. 

With  phenols  containing  both  o-  and  ^-hydrogen,  the  Lederer- 
Manasse  reaction  follows  a  very  complicated  course.  This  is  also  the 
case  with  phenols  in  which  ortho  substitution  takes  place  relatively 
easily,  as  these  y  ield ,  not  only  the  two  monohydrie  alcohols,  but  one  or 
two  dihydric  alcohols  and  also  diphenylmethane  derivatives.  Thus  from 
the  products  of  the  interaction  of  m-xylenol,  formaldehyde,  and  sodium 
hydroxide,  the  following  compounds  have  been  isolated  :  (1)  p -hydroxy- 
hemimellitkyl  alcohol  ( \-hydroxy-2  :  § -dimethyl benzyl  alcohol). 


OH-C< 


CH-CMe 


>OCH  -OH, 


^CHICMe^  ^  > 

which  crystallises  fiom  ethyl  acetate  in  silky  needles  or  from 
aqueous  acetone  in  stout,  rhombic  plates,  m.  p.  174 — 175°.  (2)  A 


dialeohol 


s-m-a cylenol,  OH'CJ<f 


-xyienoi,  uxi  ^q(CH2-0H)  ICMe 

un  ^C(CH2.0H):CMe^U±i’ 


>OCH9-OH  or 
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which  crystallises  from  benzene  in  glassy  prisms  and  leaflets,  m.  p.  138° 
(decomp.).  (3)  A  compound  of  the  formula 


CH, 


-  c< 


CMe*C(CH„ 
CMe- 


r°c^>C-OH 


0), 


m.  p.  about  190°;  on  treatment  with  bromine  in  chloroform  solution, 
it  gives  a  tetrabromo-derivative,  CH2[C6BrMe2(CH2Br)‘OH]2,  which 
crystallises  from  acetic  acid  in  stellate  aggregates  of  slender,  shining 
needles,  m.  p.  232 — 234°.  T.  H.  P. 


Action  of  Bromine  and  Chlorine  on  Phenols.  Substitution 
Products,  ^-Bromides,  and  ^-Chlorides.  XXI.  o-\j/- Haloids 
and  o-Methylenequinones  from  o-Oxymesityl  Alcohol.  Karl 
Fries  and  K.  Kann  ( Annalen ,  1907,  353,  335 — 356.  Compare 
Zincke  and  Hedenstrom,  this  vol.,  i,  124;  Auwers  and  Biittner,  Abstr., 
1899,  i,  36). — The  bromo-derivatives  of  o  hydroxybenzyl  bromide 
resemble  those  of  j9-hydroxybenzyl  bromide  and  are  true  ^-bromides. 
The  typical  reactions  take  place,  however,  more  slowly  with  the 
ortho-  than  with  the  para-compounds,  and  the  intermediately  formed 
methylenequinones  have  not  been  isolated,  although  such  substances 
have  been  shown  to  be  capable  of  existence  by  Fries  and  Hiibner 
(Abstr.,  1906,  i,  190);  the  1  : 2-naphthamethylenequinones  studied  by 
these  authors  differed  from  the  yr-methylenequinones  described  by 
Zincke  in  their  indifference  to  additive  reagents.  As  this  difference 
might  be  caused  by  the  naphthalene  nucleus,  the  authors  have  studied 
the  preparation  of  o-methylenequinones  from  o-hydroxy mesityl  alcohol, 
and  found  that  2  :  6-dibromo-l  :  S-xylo-4: :  h-methylenequinone  is  even 
more  stable  and  indifferent  than  the  1  :  2-naphthamethylenequinones. 
These  results  render  the  formation  of  the  o-methylenequinones  as  inter¬ 
mediate  products  in  the  transformations  of  the  o-^-haloids  extremely 
doubtful. 

I.  Dibromo-o-hydroxymesityl  Bromide  and  its  Derivatives. — Dibromo- 
o-hydroxymesityl  ^-bromide  (Auwers,  Abstr.,  1906,  i,  355)  gives  the 
reactions  of  the  ^-bromides,  and  is  converted  by  the  action  of  aqueous 
alkalis  into  an  insoluble  product  which  melts  at  high  temperatures,  and 
is  probably  a  polymeride  of  dibromo-o-methylenequinone.  Dibromo- 
o-acetoxy mesityl  bromide ,  OAc,C6Br2Me2'CII2Br,  forms  stout  cry.-tals, 
m.  p.  130°.  Dibromo-o-mesityl  alcohol,  OH'CgMegBrg’CHg'OH,  crystal¬ 
lises  in  needles,  m.  p.  146°.  The  methyl  ether,  OH*C6Me2Br2'CH2’OMe, 
forms  stout  crystals,  m.  p.  66°. 

The  reduction  of  dibromo-o-hydroxymesityl  bromide  with  zinc  and 
hydrochloric  acid  leads  to  the  formation  of  dibromomesitol  and  tetra- 
bromodi-o-hydroxydimesityl,  OH,C6Me2Br2,OH2*CH2,C6Me2Br2,OH, 
which  forms  stout  crystals,  m.  p.  261 — 262°.  The  diacetate, 
C22H2204Br4,  m.  p.  245°.  Dibromomesityl  acetate,  CuH1202Br2,  m.  p. 
103°. 

2  :  Q-Dibromo-l  :  3-xylo-5  :  4 -methylenequinone, 


prepared  by  shaking  dibromo-o-hydroxymesityl  bromide  in  ethereal 
petroleum  solution  with  10%  sodium  acetate  solution,  crystallises  in 
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yellow  prisms,  m.  p.  168°,  and  gives  an  intense  brownish-red  coloration 
with  concentrated  sulphuric  acid.  When  reduced  with  zinc  and  hydrogen 
chloride  in  ethereal  solution,  it  yields  tetrabromodi-o-hydroxydi- 
mesityl. 

II.  o-j Hydroxymesityl  Chloride  and  its  Derivatives. — o-Hydroxy- 
mesityl  p- chloride ,  OH*C6H2Me2*CH2Cl,  formed  by  the  action  of 
hydrogen  chloride  on  o-hydroxymesityl  alcohol  in  benzene  solution, 
crystallises  in  long  needles,  m.  p.  58°,  yields  the  o-hydroxy-alcohol 
when  treated  with  aqueous  acetone,  and  when  shaken  in  ethereal  solu¬ 
tion  with  sodium  carbonate  or  acetate  is  converted  into  the  polymeride 
of  1  :  3-xylo-5  : 4-methylenequinone,  (CH2IC6H2Me2!0)8,  crystallising  in 
white  needles,  m.  p.  198 — 199°. 

Di-2-hydroxydi-3 : 5-xylylmethane,  CH2(C6H2Me2*OH)2,  formed  by 
boiling  o-hydroxymesityl  alcohol  with  3%  sodium  hydroxide,  or  by 
boiling  as-m-xylenol  with  formaldehyde  and  hydrochloric  acid,  crystal¬ 
lises  in  slender  needles,  m.  p.  146°,  and  is  readily  soluble  in  aqueous 
alkalis.  The  diacetate ,  C21H2404,  m.  p.  86 — 87°. 

The  action  of  bromine  on  dihydroxydixylylmethane  in  chloroform 
solution  leads  to  the  formation  of  a  crystalline  perbromide, 

(CeMe2Br2<9^>C6Me2Br5)Br2. 

m.  p.  190°,  together  with  dibrorno-o-hydroxymesityl  bromide  and  a 
product  which  is  soluble  in  alkalis  and  is  probably  a  brominated 
xylenol. 

When  treated  with  nitrous  acid,  o-hydroxymesityl  alcohol  yields 
5-nitro-l  :  3  :  4-xylenol,  m.  p.  78°,  and  a  substance,  C9Hn04N,  which 
crystallises  in  needles,  in.  p.  97°,  and  forms  intensely  red  alkali  salts 
and  a  diacetate,  CiaH1506N,  m.  p.  74°. 

The  action  of  nitrous  acid  on  dibromo-o-hydroxymesityl  alcohol 
leads  to  the  formation  of  2  :  6  dibromo-5-nitro-m-4:-xylenol, 
N02,C6Me2Br2*0H,  which  crystallises  in  yellow  needles,  m.  p.  158°. 
The  acetate,  C10H9O4NBr2,  m.  p.  90°. 

The  carbinol  group  of  o-hydroxymesityl  alcohol  is  replaced  by  the 
nitro-group  in  the  same  manner  by  the  action  of  fuming  nitric  acid. 

G.  Y. 

Action  of  Bromine  and  Chlorine  on  Phenol.  Substitution 
Products,  (//-Bromides,  and  (//-Chlorides.  XXII.  o- (//-Bromides 
and  o-Methylenequinones  from  o-Hydroxyfsoduryl  Alcohol. 
Theodor  Zincke  and  C.  von  Hohorst  ( Annalen ,  1907,  353,  357 — 379). 
— o-Hydroxyisoduryl  alcohol  (4-t//-eumenol-3-carbinol)  behaves  in  the 
same  manner  as  o-hydroxy mesityl  alcohol  (see  preceding  abstract). 
In  this  case  the  halogen-free  quinone,  o-isodurylenequinone  has  been 
obtained. 

(//-Cumenol  alcohol  (Manasse,  Abstr.,  1903,  i,  28)  yields  a  nitro- 
derivative  when  treated  with  sodium  nitrite  in  glacial  acetic  acid 
solution  ;  the  diacetate,  C14H1804,  crystallises  in  flat  needles,  m.  p. 
50‘5 — 51  ‘5°.  When  boiled  with  5%  sodium  hydroxide,  the  alcohol 
yields  di-o-p-cumenolmethane,  CH2(C6HMe3#OH)2,  which  is  formed  also 
by  the  action  of  formaldehyde  and  alcoholic  hydrogen  chloride  on 
p- cumenol.  It  crystallises  in  white  needles,  m.  p.  171 — 172°,  forms  a 


ORGANIC  CHEMISTRY. 


615 


sparingly  soluble  alkali  salt,  and  yields  a  deep  red  perbromide.  The 
diacetate,  C23H2804,  crystallises  in  small  leaflets,  m.  p.  130 — 131°. 

o-Hydroxyisodwryl  \(/- bromide ,  OH'CfiHMe3’CH2Br,  formed  by  the 
action  of  hydrogen  bromide  on  the  alcohol  in  benzene  solution,  crystal¬ 
lises  in  white  needles,  m.  p.  107 — 107'5o,  gives  a  yellow  coloration 
when  heated  with  alkalis,  and  is  converted  by  boiling,  more  slowly  by 
cold,  water  into  o-i^-cumenolmethane  and  formaldehyde,  or  by  dilute 
alkalis  in  ethereal  solution  into  the  methylenequinone,  or  by  acetic 
anhydride  into  the  diacetate  of  o - hy d r o xyiso d ury  1  alcohol. 

o-Hydroxyisoduryl  ^-chloride,  C10H13OC1,  crystallises  in  white  needles, 
m.  p.  99 — 100°,  and  gives  the  same  reactions  as  the  (//--bromide. 

o-Acetoxyi&oduryl  i//- bromide ,  O  Ac  •  C6HMe3  •  CH2Br,  forms  white 
needles,  m.  p.  127 — 128°.  The  \f/- chloride  crystallises  in  white  needles, 
m.  p.  116—117°. 

o-Hydroxyisoduryl  methyl  ether,  C11H]0O2,  crystallises  in  stout,  colour¬ 
less  needles,  m.  p.  44 — 45° ;  the  acetate  is  an  oil.  o-Hydroxyisoduryl 
acetate  forms  white  needles,  m.  p.  57 — 58°. 

When  shaken  in  ethereal  solution  with  dilute  alkalis,  the  (//-bromide 


yields  o-isodurylenequinone  CM 


CMe*C(CH2Knn 
flTT. - nivrQ 


and  its  poly- 


meride,  (C10H12O)3.  The.  quinone  crystallises  in  yellow,  monoclinic 
prisms,  m.  p.  128 — 129°,  gives  a  deep  red  coloration  with  concentrated 
sulphuric  acid,  does  not  react  with  methyl  alcohol,  glacial  acetic  acid, 
acetic  anhydride,  alkalis  in  acetone  solution,  or  hydrogen  bromide  in 
glacial  acetic  acid  solution,  and  when  exposed  in  solution  to  sunlight 
is  gradually  converted  into  its  polymeride.  This  crystallises  in  colour¬ 
less,  rhombic  plates,  m.  p.  173 — 174°,  and  is  indifferent  to  the  action 
of  reagents. 

Q-Bromo-o-hydroxyisoduryl  ty-bromide,  OH,C6Me3Br*CH2Br,  formed 
by  the  action  of  bromine  on  o-hydroxyisoduryl  alcohol  in  chloroform 
solution,  crystallises  in  white  needles,  m.  p.  Ill — 112°,  and  is  not 
identical  with  Auwer’s  compound  (Abstr.,  1906,  i,  354).  The  acetate  of 
the  \p- brpmide,  C12H1402Br2,  forms  needles  or  leaflets,  m.  p.  135 — 136°. 
The  diacetate,  OAc’C6Me3Br*CH2*OAc,  crystallises  in  white  needles, 
m.  p.  88 — 88-5°  Q-Bromo-o-hydroxyisoduryl  acetate, 

OH*C6Me3Br*CH2*OAc, 

crystallises  in  rhombic  plates,  m.  p.  91 — 92°,  and  is  insoluble  in  alkalis. 
The  methyl  ether,  OH’CgMegBr'CH^OMe,  crystallises  in  white  needles, 
m.  p.  94 — 9 4 ’5°,  and  forms  an  acetate,  C^H^O^Br,  crystallising  in  stout 
needles,  m.  p.  63 — 64°. 

When  shaken  in  ethereal  solution  with  dilute  sodium  hydroxide,  the 
(//-bromide  yields  Q-bromo-o-isodurylenequinone,  CH2ICfiMe3Br!0,  and 
its  polymeride,  (C10HnOBr)g.  The  quinone  crystallises  in  white  needles, 
m.  p.  142 — 142'50.  The  polymeride  crystallises  in  yellowish-white 
needles,  m.  p.  255 — 257°.  The  quinone  and  its  polymeride  are 
completely  unreactive. 

The  action  of  acetone  and  water  on  the  (//-bromide  leads  to  the 
formation  of  %-bromo-o-hydroxyisoduryl  alcohol  and,  as  the  main 
product,  a  condensation  product  of  the  alcohol  with  acetone. 

Q-Bromo-o-hydroxyisoduryl  alcohol,  OH*C6Me3Br crystal¬ 
lises  in  small,  white  needles,  m.  p.  128 — 129°, 
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The  condensation  product ,  C6Me3Br<^^ — CMe'OH’  ^orms  s^ou^ 

prisms  or  rhombohedra,  m.  p.  81 — 82°,  and  yields  an  acetate, 
Ci5HI90gBr,  crystallising  in  white  needles,  m.  p.  86 — 87°.  G.  Y. 

Terpenes  and  Ethereal  Oils.  LXXXIV.  Carboxylic  Acids 
of  Cyclic  Hydrocarbons  and  their  Transformation  Products. 
Otto  Wallach  ( Annalen ,  1907,  353,  284 — 317.  Compare  this  vol., 
i,  541). — Acids  and  bases  which  are  derived  from  the  simplest  cyclic 
hydrocarbons  and  have  the  carboxyl  and  amino-groups  respectively 
situated  iu  a  side-chain  are  but  little  known.  The  present  work 
was  undertaken  to  fill  this  gap  in  our  knowledge.  The  author  pro¬ 
poses  the  termcyclyl  for  the  univalent  groups,  cycfopentyl,  cycfohexyl, 

corresponding  to  the  cycZohydrocarbons  ;  thus  I  \-ch2-co2h, 
^)>*CH2*C02H,  &c.,  are  cyclylacetie  acids,  whilst  |  ^)-CH2*N’H2, 

/  \*fTR  •NTT  A rn  a™  pvc'lvlmft+.Vivlnminps 


•CH2*NH2,  &c.,  are  cyclylmethylamines. 


Cyclylacetie  acids  and  their  homologues  are  prepared  readily  by 
condensation  of  cyclic  ketones  with  ethyl  brbmoacetate  and  its  homo¬ 
logues,  treatment  of  the  resulting  hydroxy-ester  with  hydrogen  bromide, 
and  reduction  of  the  bromo-ester,  so  obtained,  or  of  the  corresponding 
bromo-acid.  The  cyclylacetie  acids  yield  amides,  from  which  are 
obtained  the  cyclylmethylamines  directly  by  Hofmann’s  reaction,  or 
the  cyclylethylamines  by  conversion  into,  and  reduction  of,  the  cyclyl- 
acetonitriles. 

I.  Compounds  from  cyclo Hexanone ;  Isomeric  cy  do  Ilexeneacetic 
Acids. — It  is  found  that,  on  loss  of  water,  cycfohexanolacetic  acid 
(Wallach  and  Isaac,  Abstr.,  1906,  i,  564)  yields  two  eyefohexene- 
acetic  acids  ;  one  of  these,  m.  p.  38°,  which  has  been  described 
previously  (Abstr.,  1906,  i,  176),  has  the  constitution 

CH2<CH -OH  >C-CH2-C02H, 

whilst  the  new  isomeride,  m.  p.  91 — 92°,  is  &a-cydohexeneacetic  acid, 

piT  ,ptT 

CH2<ch2>oh2>c:CH'C02H,  since  on  oxidation  with  potassium 

permanganate  it  yields  cyclohexanone ;  it  crystallises  in  long  needles 
and  distils  slowly  in  a  current  of  steam.  Both  cycfohexentacetic  acids 
yield  a  hydrobromide,  m.  p.  89 — 90°.  1  :  a-Dibromocydohexylacetic 
acid ,  C8H1202Br2,  m.  p.  133 — 134°,  formed  from  A°-cyc£ohexeneacetic 
acid,  is  converted  into  an  oil  by  the  action  of  alkali  carbonates. 
\-Chlorocydohexylacetic  acid,  C6H10Cl’CH2*CO2H,  separates  from 
methyl  alcohol  in  crystals,  m.  p.  83°.  \-Iodocydohexylacetic  acid, 
C8H1302I,  forms  transparent  prisms,  m.  p.  99 — 100°  (becoming 


1-Chlorocydohexylacetic  acid,  C6H10Cl’CH2*CO2H,  separates  from 
methyl  alcohol  in  crystals,  m.  p.  83°.  \-Iodocydohexylacetic  acid, 
C8H1302I,  forms  transparent  prisms,  m.  p.  99 — 100°  (becoming 
brown). 

The  oil,  b.  p.  178 — 185°,  formed  by  the  action  of  sodium  carbonate 
on  1  :  2-dibromocyc/ohexylacetic  acid,  distils  in  a  current  of  steam 
and  is  probably  a  brominated  lactone  (compare  Abstr.,  1906,  i,  176). 
A  lactone  is  obtained  also  when  A1-cyc^ohexeneacetic  acid  is  boiled 


ORGANIC  CHEMISTRY. 


617 


with  sulphuric  acid.  These  properties  confirm  its  constitution  as  a 
/3-y-unsaturated  acid.  A 1 -cyclo  Hexeneacetamide ,  C6H9*CH2*CO*NH2, 
prepared,  by  the  successive  action  of  phosphorus  pentachloride  and 
ethereal  ammonia  on  the  acid,  separates  from  methyl  alcohol  in 
crystals,  m.  p.  152 — -153°. 

The  product,  C7H10O,  b.  p.  175°,  obtained  on  oxidation  of  A l-cyclo- 
hexeneacetic  acid  (Abstr.,  1906,  i,  176),  is  now  considered  to  be  an 
aldehyde ;  when  purified  by  conversion  into  its  semicarbazone, 
C8H13ONg,  m.  p.  203 — 204°,  and  liberation  by  means  of  oxalic  acid, 
it  has  an  odour  of  benzaldehyde,  reduces  silver  oxide  in  boiling  water, 
and  is  oxidised  by  chromic  and  sulphuric  acids,  yielding  glutaric 
acid.  Since  the  semicarbazone  of  2-methyl-A2-c?/c^ohexenone  has 
m.  p.  211  —  212°,  and  that  of  A^tetrahydrobenzaldehyde  has 
m.  p.  212 — 213°,  the  constitution  of  the  aldehyde  from  the  cyclo- 
hexeneacetic  acid  requires  further  investigation. 

cyclo Hexylacetic  acid,  C6H11,CH2,C02H,  prepared  by  the  action  of 
hydrogen  bromide  on  ethyl  eycfohexanolacetate  and  treatment  of  the 
product  with  zinc  dust,  is  freed  from  unsaturated  acids  by  oxidation 
of  the  latter  with  potassium  permanganate ;  it  solidifies  when  cooled, 
m.  p.  30 — 31°,  b.  p.  245 — 247°.  The  silver  salt,  C8Hlg02Ag,  is 
sparingly  soluble.  The  amide,  C7II13*CO*NH2,  m.  p.  168°,  crystal¬ 
lises  from  dilute  methyl  alcohol.  The  nitrile,  CfiH11*CH2*CN,  b.  p. 
215 — 217°,  distils  with  steam,  and  on  reduction  yields  /3-aminoethyl- 
cyclo hexane,  CgH^CHyCH^NHg,  b.  p.  188 — 189°.  The  hydro¬ 
chloride,  m.  p.  252 — 253°  ;  the  platinichloride  decomposes  at  253 — 254° ; 
the  carbamide,  C8H15*NH*CO*NH2,  m.  p.  85 — 86°;  the  trimethyl- 
ammonium  iodide,  C8H15*NMe3I,  m.  p.  221 — 222°. 

c^cfoHexanemethylamine,  C6H11*CH2*N'H2,  b.  p.  162 — 1649  (Dem- 
janoff,  Abstr.,  1904,  i,  410),  formed  by  the  action  of  bromine  and 
potassium  hydroxide  on  the  acetamide,  absorbs  carbon  dioxide  yielding 
a  solid  carbonate ;  the  hydrochloride,  m.  p.  above  210°;  the  carbamide , 
C7H13-KH-CO*NH2,  m.  p.  225°. 

Ketones  from  cyclo  Hexylacetic  Acid. — Dihexahydrobenzyl  ketone, 
CO(CH2*C6Hn)2,  formed  by  distilling  calcium  cycfohexylacetic  acid 
at  120 — 130°  under  reduced  pressure,  solidifies  at  low  temperatures, 
is  an  oil  at  the  ordinary  temperature,  and  has  a  feeble  odour.  The 
semicarbazone,  C16H2gON3,  m.  p.  142 — 145°. 

Hexahydrobenzyl  methyl  ketone,  b.  p.  198 — 200°,  formed  from 
cycfohexylacetic  acid,  may  be  identical  with  Freundler’s  ketone  (Abstr., 
1906,  i,  283);  the  semicarbazone,  m.  p.  165 — 166°  (182-5°:  Freundler, 
loc.  cit.). 

II.  Compounds  from  Suberone. — cyclo  Heptylacetic  acid, 

c7h13-ch2-co2h, 

prepared  by  the  successive  action  of  hydrogen  bromide  and  zinc  dust 
on  ethyl  suberolacetate  (Abstr.,  1901,  i,  156),  is  obtained  as  an  oil, 
b.  p.  165°/ 19  mm.  ;  the  silver  salt,  C9H1502Ag,  is  sparingly  soluble, 
cyclo Heptyl  acetamide,  C7H13,CH2*CO,NH2,  crystallises  in  leaflets, 
m.  p.  146 — 148°.  cyclo Heplanemethylamine,  C7H13'CH2*NH2,  b.  p. 
193 — 195°,  D-215  0-8840,  nD  14719,  absorbs  carbon  dioxide  and 
volatilises  slowly  with  ether.  The  hydrochloride,  m.  p.  229 — 232° ; 
the  platinichloride,  (C8H18lS)2PtCl6,  was  analysed ;  the  carbamide, 
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CfHjg'CH^NH'OO’NHg,  crystallises  in  leaflets,  m.  p.  127 — 129°; 
the  trlmethylammonium  iodide,  C8H15*NMe3I,  m.  p.  223°. 

III.  Compounds  from  cycloPentanone. — [With  Karl  Fleischer.] — 
cyc7oPentylacetic  acid,  C5H9*CH2*C02H,  prepared  from  ethyl  eyclo- 
pentanolacetate  (Wallach  and  Speranski,  Abstr.,  1902,  i,  800),  is 
obtained  as  an  oil,  b.  p.  226 — 230°  (139 — 140°/26  mm.:  Verwey, 
Abstr.,  1896,  i,  671),  and  has  an  odour  resembling  that  of  the  fatty 
acids.  The  amide,  CgH^CHg-CO-NHg,  m.  p.  143 — 145°.  cyelo- 
Pentanemethylamine ,  C5H9*CH2*NH2,  b.  p.  139 — 145°,  absorbs  carbon 
dioxide  and  is  readily  soluble  in  water ;  the  hydrochloride  is  deli¬ 
quescent  ;  the  platinichloride,  (C6H14N2)2PtCl6,  was  analysed. 

*  CH  »CH 

Ethyl  cyclopentanolisobutyrate,  i  2  2^>C(0H)*CMe2*C02Et, 

xi  g  *  ^ -tig 

formed  from  cycZopentanone  and  ethyl  a-bromoisobutyrate,  is  obtained 
as  an  oil,  b.  p.  108 — 1 13°/1 1  mm.,  containing  small  amounts  of  the 
unsaturated  ester,  into  which  it  is  converted  completely  when  heated 
with  potassium  hydrogen  sulphate  at  150 — 160°.  This  on  hydrolysis 

qjj _ CH 

yields  cyclopenteneisobutyric  acid,  i  2  ^>OCMe2*C02H,  b.  p. 

CH2*UH2 

148 — 150°/27  mm.;  the  ammonium  salt  is  readily  soluble;  the  silver 
salt,  CgH1302Ag,  was  analysed.  The  unsaturated  acid  forms  crystal¬ 
line  additive  products,  ^^2^>CX*CMe2'C02H,  with  hydrogen 
CH2,LH2 

haloids.  l-Chlorocyclopentylisobutyric  acid,  C9H1502C1,  m.  p. 
122-5 — 123'5°.  1-Bromocyclopentylisobutyric  acid,  m.  p.  113 — 114° 
(decomp.).  \-Iodocyc\opentylimbutyric  acid,  m.  p.  107 — 108° 
(decomp.). 

When  distilled  under  atmospheric  pressure,  cyclopenteneisobutyric 
acid  yields  a  hydrocarbon,  b.  p.  136 — 137°,  D20  0’817,  nv  1'4581, 
which  is  probably  a  mixture  of  I  with  a  small  amount  of  II.  With 
nitrosyl  chloride  it  forms  an  intense  blue  oil,  which  is  volatile 


I  ?h2-ch 

CH2-CHs^  2' 


IL  2 


with  steam,  and  on  oxidation  with  potassium  permanganate  yields 
cyciopentanone  and  a  crystalline  glycol,  m.  p.  61 — 63°.  When 
heated  with  alcoholic  sulphuric  acid  on  the  water-bath,  the  hydro¬ 
carbon  I  is  transformed  into  II.  This  forms  a  crystalline  additive 
product,  C8H14N0C1,  with  nitrosyl  chloride,  which  on  conversion 
into  the  corresponding  oxime  and  subsequent  hydrolysis  yields  a 

_ QQ  CH  •  CO 

ketone,  1  2  ^>CICMe2  or  i „-2  ,^C’CHMe2;  the  semicarbazone, 
bij.2,vll2  CHg'OJA 

m.  p.  183—185°. 

The  semicarbazone  of  cycfopentanone,  m.  p.  205 — 206°  if  heated 
slowly,  but  m.  p.  212 — 213°  if  heated  rapidly. 

IV.  Compounds  from  l-Methylcyc\ohexane-i-one. — [With  Edgar 
Evans.] — Since  the  crude  l-methylcyc7ohexeneacetic  acid,  formed  from 
l-methylcyc7ohexane-4-one  (Abstr.,  1906,  i,  566),  might  be  a  mixture 
of  the  two  acids  I  and  II,  it  was  examined  successfully  for  Perkin  and 
Pope’s  acid,  m.  p.  70 — 71°  (Proc,,  1906,  22,  107).  On  oxidation  with 
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potassium  permanganate,  the  crude  acid  yielded  l-methylcyc£ohexane- 
4-ol,  whilst  the  acid,  m.  p.  42 — 43°,  purified  by  distillation  in  a  current 
of  steam,  yielded  l-methylej/cfohexane-4-one.  The  acid,  m.  p.  42 — 43°, 
is  considered  to  have  the  constitution  II  (compare  Marckwald  and 
Meth,  Abstr.,  1906,  i,  360,  584,  663). 


I.  CHMe<^2^|>C *0^-00^ 

II. 

The  following  derivatives  are  prepared  from  the  acid,  m.  p.  42 — 43°. 
A-Chloro-l-methylcyc\ohexyl-4:-acelic  acid,  Cf)II1502Cl,  m.  p.  88 — 89°. 
A-Bromo-l-methylcyclohexyl-i-acetic  acid ,  m.  p.  85 — 86°,  yields  the 
acid,  m.  p.  41 — 42°,  when  heated  with  sodium  methoxide  solution. 
3  :  k-Dibromo-\-metkylcyc\ohexylri-acetic  acid,  m.  p.  97 — 99°.  1  -Methyl- 

cyc\ohexyl-i-acetamide,  C9H15ON,  m.  p.  155 — 156°.  The  nitrile,, 

b.  p.  107°/15  mm. 

1  -  M  ethylcyc\ohexyl-4,-acetic  acid,  OgH^Me'CH^CO^H,  formed  in 
the  same  manner  as  cycfohexyl-l-acetic  acid,  separates  from  methyl 
alcohol  in  crystals,  m.  p.  63 — 65°;  the  amide,  C6H10Me*CH2*CO*NH2, 
m.  p.  161—162°. 

V.  Compounds  from  Menthone. — [With  Eduard  Schellack.] — 
Methyl  mentholacetate,  CH2<\Qg^^j^^|^>C(0H)*CH2*C02Me,  pre¬ 
pared  by  condensation  of  menthone  with  methyl  bromoacetate  (compare 
Wallach  and  Thblke,  Abstr.,  1902,  i,  799),  readily  forms  crystals, 
m.  p.  32 — 33°,  b.  p.  136— 137°/10  mm. ;  the  acid, 

C6H8MePr^(OH)  •  CH2- C02H, 
m.  p.  82—83°,  b.  p.  193 — 1 97°/l  1  mm. 

Mentbeneacetic  acid  ( loc .  cit.)  has  the  constitution 

ch2<°™*0c®|>c-oh2-co8h, 

since  on  oxidation  it  yields  only  traces  of  menthone.  When  treated  with 
hydrogen  bromide  in  glacial  acetic  acid  solution,  it  forms  bromomenthane- 

acetic  acid,  CH2<^™^^|>CBr-CH2-C02H,  m.  p.  126—130° 

when  slowly,  but  135 — 137°  when  rapidly,  heated. 

A  Isevorotatory,  liquid  lactone,  C12Ht,0O2,  b.  p.  300 — 305°,  D  T015, 
<  T4781,  is  obtained  together  with  mentheneacetic  acid  by  heating 
ethyl  mentholacetate  with  potassium  hydrogen  sulphate  and  hydro¬ 
lysing  the  resulting  unsaturated  ether.  When  boiled  with  hydrogen 
iodide  and  red  phosphorus  in  glacial  acetic  acid  solution,  it  is  converted 
into  a  dextrorotatory,  crystalline  modification,  m.  p.  88‘5 — 89'5°.  As 
both  substances  dissolve  when  boiled  with  alkalis  and  are  repreci¬ 
pitated  unchanged  by  acids,  they  are  considered  to  be  modifications  of 


,  ,  CHMe  *CH„*CH*CHo-C0 

the  y-lactone,  \ 

l2 


2  T 

-o 


Menthaneacetic  acid,  C6H9MePr^‘0H2*C02H,  formed  by  reduction 
of  ethyl  bromomeutbaneacetate,  is  an  oil,  b.  p.  166 — 170°/11  mm. ; 
the  amide,  C11H21,CO*NH2,  m.  p.  148 — 150°.  G.  Y. 
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Sulphonation  in  Presence  of  Mercury.  Otto  Dimroth  and 
Wolfgang  von  Schmaedel  ( Ber .,  1907,  40,  2411 — 2415.  Compare 
Abstr.,  1899,  i,  54,428;  1901,  i,  439 ;  1902,  i,  656,  849  ;  Iljinsky, 
Abstr.,  1904,  i,  176;  Schmidt,  ibid.,  256  ;  Liebermann  and  Pleus, 
ibid.,  326  ;  Farbenfabriken  vorm.  F.  Bayer  and  Co.,  Abstr.,  1906,  i, 
293). — This  work  was  undertaken  with  the  object  of  determining  the 
nature  of  the  influence  of  small  amounts  of  mercury  in  the  sulphona¬ 
tion  of  anthraquinone  and  in  similar  reactions.  Contrary  to  the 
statement  of  Holdermann  (Abstr.,  1906,  i,  439),  it  is  found  that 
whilst  the  sulphonation  of  benzoic  acid  in  absence  of  mercury  leads  to 
the  formation  of  the  meta-  and  para-derivatives  only,  the  reaction  is 
accelerated  and  the  ortho-derivative  also  is  formed  in  small  amount  if 
mercuric  sulphate  is  added  to  the  reacting  mixture.  It  is  found 
further  that  o-hydroxymercuribenzoic  anhydride  yields  o-sulphobenzoic 
acid,  together  with  small  amounts  of  the  meta-  and  para-compounds, 
when  treated  at  the  ordinary  temperature  with  sulphuric  acid  contain¬ 
ing  18%  of  sulphur  trioxide.  It  is  concluded  that  in  the  sulphonation 
of  benzoic  acid  by  means  of  concentrated  sulphuric  acid  in  presence  of 
mercury,  the  following  reactions  take  place  ;  (1)  formation  of  o-carb- 
oxyphenylmercuric  sulphate,  COgH'CgH^Hg'SC^H,  which  is  limited 
by  equilibrium  with  the  reverse  reaction ;  (2)  formation  of  benzoic  acid 
and  mercuric  sulphate ;  (3)  conversion  of  o-carboxyphenylmercuric 
sulphate  by  sulphuric  acid  into  o-sulphobenzoic  acid  and  mercuric 
sulphate,  and  (4)  direct  sulphonation  of  benzoic  acid  in  the  meta-  and 
para-positions.  G.  Y. 

Bimolecular  Anhydrides  of  Anthranilic  Acid.  Georg 
Schroeter  {Ber.,  1907,  40,  2628 — 2630).— When  the  yellow  anhy¬ 
dride  of  anthranoylanthranilic  acid  (this  vol.,  i,  529)  is  warmed  with 
benzenesulphonyl  chloride,  or  benzenesulphonylanthranoylanthranilic 
acid  with  thionyl  chloride,  the  anhydride  of  benzenesulphonylantbra- 
noylanthranilic  acid,  m.  p.  214 — 215°,  is  obtained,  which  yields  the 
acid,  m.  p.  222°,  by  treatment  with  alkalis.  These  two  compounds  are 
identical  with  those  prepared  by  Heller  (Abstr.,  1904,  i,  160). 

Pawlewski’s  Y-phenylsulphoneanthranilie  acid  (Abstr.,  1905,  i,  437) 
is  identical  with  the  author’s  benzenesulphonylanthranilic  acid  {loc. 
cit.),  the  m.  p.  of  which  is  214°  and  not  223°.  C.  S. 

3-Nitro  4-dimethylaminobenzoic  Acid.  Frederic  Reverdin 
{Arch.  Sci .  phys.  nat.,  1907,  [iv],  23,  458 — 466;  Ber.,  1907,  40, 
2442 — 2448). — The  nitration  of  dimethylaminobenzoic  acid  with  30% 
nitric  acid  at  30°  yields,  in  addition  to  3-nitro-4-dimethylaminobenzoic 
acid  and  2  : 4-dinitrodimethylaniline  already  described  by  Steiner, 
some  2  :  4-dinitromethylaniline.  On  nitrating  the  acid  by  means  of  a 
mixture  of  nitric  and  sulphuric  acids,  the  author  also  obtained  some 
jo-nitrodimethylaniline,  m.  p.  161 — 162°.  Nitration  in  glacial  acetic 
acid  solution  yields  a  mixture  of  2  :  4-dinitromethylaniline,  2:4:6- 
trinitrodimethylaniline,  and  two  other  substances  melting  at  179°  and 
164°  respectively  which  were  not  identified  ;  on  a  subsequent  occasion, 
nitration  under  apparently  similar  conditions  yielded  a  substance 
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which  did  not  melt  at  240°  and  appeared  to  be  nitromethylamino- 
benzoic  acid.  The  nitration  of  nitrodimethylaminobenzoic  acid  by 
means  of  nitric  and  sulphuric  acids  yields  Romburgh’s  trinitrophenyl- 
methylnitroamine  (compare  Abstr.,  1885,  660),  which,  according  to  the 
present  author,  melts  at  129°  instead  of  127°,  and  a  substance  melting 
at  193°  which  is  probably  trinitrodimethylaminobenzoic  acid. 

P.  H. 

Triphenylamine  and  Triphenylamine-o-carboxylic  Acid  (Di- 
phenylanthranilic  Acid).  Irma  Goldberg  and  Marie  Nimerovsky 
[in  part,  R.  Maag]  ( Ber .,  1907,  40,  2448 — 2452). — Since  phenyl- 
anthranilic  acid  is  readily  obtained  by  the  interaction  of  anthranilic 
acid  and  bromobenzene  in  the  presence  of  copper  as  a  catalyst 
(Goldberg,  Abstr.,  1906,  i,  426),  attempts  were  made  to  replace  the 
remaining  imino-hydrogen  atom  by  another  phenyl  group.  This  was 
found  to  be  possible  when  iodobenzene  was  used  instead  of  bromo¬ 
benzene,  diphenylanthranilic  acid,  NPh2,CcIJ4,C02H,  being  obtained. 
This  acid  forms  sulphur-yellow,  feathery  crystals,  m.  p.  208°  ;  when 
heated  above  its  melting  point,  it  is  converted  quantitatively  into 
triphenylamine  with  the  liberation  of  carbon  dioxide.  Triphenyl¬ 
amine  may  also  be  prepared  from  diphenylamine  and  iodobenzene  by 
the  use  of  copper  as  a  catalyst. 

10 -Phenylacridone,  C13H8ONPh,  obtained  by  heating  diphenyl- 
anthranilic  acid  with  concentrated  sulphuric  acid  at  100°,  forms  yellow 
crystals,  m.  p.  276°  (corr.).  Its  solutions  in  amyl  alcohol,  benzene, 
and  toluene  are  not  fluorescent,  whilst  the  acetic  acid  solution  shows 
an  intense  blue  fluorescence. 

Phenyl-p-tolylanthranilic  acid,  C7H7*NPh’CcH4-C02H,  a  yellow 
powder,  m.  p.  175°,  has  also  been  prepared  by  the  above  method. 

W.  H.  G. 

Calcium  p-Hydroxybenzoate.  William  CRciisner  de  Coninck 
(Compt.rend.,  1907,  144,  1118 — 1119.  Compare  this  vol.,  i,  532). — On 
treating  anhydrous  calcium  p-hydroxybenzoate  with  a  small  quantity 
of  water  at  15°,  the  crystalline  monohydrate  is  formed.  When  the 
anhydrous  salt  is  shaken  with  excess  of  water,  it  slowly  dissolves  and 
at  the  moment  before  the  dissolution  of  the  last  crystalline  spangles 
the  phenomenon  of  triboluminescenee  is  observed. 

The  3%  solution  at  17°  when  first  prepared  is  turbid,  but  it  after¬ 
wards  becomes  quite  clear.  Such  a  solution  when  kept  in  a  closed 
vessel  overnight  (during  which  the  temperature  fell  to  5°  and  then 
rose  to  14°)  separated  into  two  layers,  of  which  the  upper  one  remained 
clear  and  contained  the  monohydrate,  whilst  the  lower  one  consisted 
of  an  emulsion  of  a  perhydrated  salt.  After  a  time,  dilute,  clear  solu¬ 
tions  of  calcium  ^-hydroxy benzoate  deposit  a  salt  of  a  spongy,  flocculent 
appearance.  This  is  quite  insoluble  and  is  a  mixture  of  several  hydrates 
of  an  allotropic  salt,  the  trihydrate  apparently  predominating.  The 
densities  of  solutions  of  calcium  p-hydroxy benzoate  in  water  are  0-5% 
Dlt5  =  0-993,  0-8%  D10  =  0-9973,  1%  D18=l-0024,  1-5%  D15=  1-0065, 
2%  Dl8=  1-0138,  2-5%  D18  =  10156;  in  ethyl  alcohol  (95%),  0-5% 
Dlts  =  0-8128,  1%  D185=  1-0147.  E.  H. 
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6-Hydroxy-4-methylcoumarin  and  /3- Quinoylcro tonic  Acid. 
Walther  Borsche  ( Ber .,  1907,  40,  2731 — 2736). — Peehmann  (Abstr., 
1901,  i,  285,  286)  found  that  his  method  of  synthesis  of  coumarin 
derivatives  from  the  esters  of  /3-ketonic  acids  and  phenols  failed  in  the 
case  of  quinol.  This  has  been  repeated,  and  under  suitable  conditions 
quinol  and  ethylacetoacetate  react  in  presence  of  concentrated 
sulphuric  acid  forming  ft-hydroxy-k-methylcoumarin,  a  faintly  yellow, 
crystalline  substance,  m.  p.  243°. 

The  acetate  crystallises  in  long,  colourless  needles,  m.  p.  137—138°, 
whilst  the  5  : 7-di5romo-derivative  forms  colourless  needles,  m.  p. 
202—203°. 

7  (])-Nitro-§-hydroxy-4:-methylcoumarin  separates  from  alcohol  in 
yellow,  flat  needles,  m.  p.  210°  (decomp.),  and  forms  a  benzoate  crystal¬ 
lising  in  colourless  needles,  m.  p.  166 — 167  ;  the  5  :  7-<iim7ro-compound 
forms  orange-yellow  needles,  m.  p.  219°. 

Quinol  reacts  less  readily  with  ethyl  a-methylacetoacetate  and  yields 
only  small  quantities  of  3  :  4:-dimethyl-Q-hydroxy coumarin,  which  crystal¬ 
lises  in  colourless  plates,  m.  p.  235 — 236°.  Quinol  does  not  react  with 
ethylbenzoyl  acetate. 

6-Hydroxy-4-methylcoumarin  is  converted  by  the  action  of  zinc  dust 
and  sodium  hydroxide  into  2  : 5 -dihydroxy -fi-methylcinnamic  acid, 
C6H3(0H)2*CMeICH,C02H,  separating  in  faintly  brown-coloured, 
round,  crystalline  aggregates,  m.  p.  155 — 156°.  On  oxidation  with 
chromic  acid  it  is  converted  into  fi-quinoylcrotonic  acid, 

C6H802*CMe:CH-C02H, 

crystallising  in  orange  needles,  m.  p.  167 — -168°.  The  (3-dianilino- 
derivative  forms  dark  bluish-red,  glistening  needles,  m.  p.  232° 
(decomp.);  the  ft-oximino- derivative  crystallises  in  yellow  needles, 
m.  p.  179—180°  (decomp.),  and  the  phenylcarbamic  acid  hydrazone  is  a 
red,  crystalline  powder,  m.  p.  150°  (decomp.).  E.  F.  A. 

Hydroxyamino-Acids.  Ernest  Fourneau  ( Bull.  Soc.  chim.,  1907, 
[iv],  1,  549 — 558.  Compare  Abstr.,  1904,  i,  377). — Dimethylamino- 
phenyl-lactic  acid,  0H,CHPh,CH(NMe2)*C02H,  m.  p.  145°,  obtained  by 
heating  phenylchlorolactic  acid  with  dimethylamine,  dissolved  in 
benzene,  in  a  closed  tube,  crystallises  in  cubes,  is  insoluble  in  acetone 
and  chloroform,  and  neutral  to  litmus.  It  decomposes  at  150°,  passing 
into  a  new  substance,  which  itself  decomposes  at  205°  (approx.).  The 
sodium  and  copper  salts  are  crystalline,  but  the  second  of  these  appears 
to  have  an  abnormal  constitution  analogous  to  that  of  the  copper 
derivative  of  isoserine  described  by  Fischer  (Abstr.,  1902,  i,  269).  The 
methyl  ester  hydrochloride ,  m.  p.  175°  (decomp.),  prepared  in  the  usual 
way,  crystallises  from  alcohol  in  silky  needles.  The  ethyl  ester,  b.  p. 
170 — 171°/24  mm.,  yields  a  hydrochloride,  m.  p.  197°,  which  crystallises 
in  slender  needles.  The  a urichloride,  m.  p.  162°,  forms  yellow 
spangles  ;  the  platinichloride  decomposes  at  203°  ;  the  benzoyl  derivative, 
m.  p.  172 — 173°,  crystallises  in  silky  needles.  When  methyl  or  ethyl 
phenylchlorolactate  is  heated  with  excess  of  dimethylamine,  dissolved 
in  benzene,  in  a  closed  tube,  the  dimethylamide  of  dimethylaminophenyl- 
lactic  acid,  OH,CHPh’CH(NMe2)'CO,lSrMe2,  m.  p.  148°,  is  produced. 
This  is  crystalline,  readily  soluble  in  alcohol  or  chloroform,  slightly  so 
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in  ether  or  water,  and  is  strongly  basic.  The  hydrochloride ,  m.  p.  210°, 
forms  short,  prismatic  crystals.  Th q  platinichloride,  m.  p.  118°,  forms 
slender,  red  needles,  and  the  aurichloride ,  m.  p.  81°,  canary-yellow 
crystals.  The  benzoyl  derivative,  m.  p.  156°,  sepaiates  from  acetone  in 
tabular  crystals ;  the  hydrochloride  of  this  forms  silky  tufts,  m.  p.  200° 
(decomp.),  of  acid  reaction  and  bitter  taste,  and  the  platinichloride,  m.  p. 
180°,  bright  red  spangles. 

When  the  amine  is  not  used  in  excess,  there  are  also  formed  some 
dimethylamide  of  phenyl chlorolactic  acid  and  some  ethyl  phenyl- 
glycidate.  The  former  has  m.  p.  140°,  separates  from  dilute  alcohol  in 
large  leaflets,  and  is  insoluble  both  in  acids  and  bases.  When  warmed 
with  a  concentrated  solution  of  potassium  hydroxide,  it  decomposes, 
yielding  dimethylamine,  and,  when  heated  in  a  closed  tube  at  130° 
with  dimethylamine,  passes  into  the  dimethylamide  of  phenyl- 
dimethylaminolactic  acid. 

The  diethylamide  of  diethylaminophenyl-laetic  acid, 
OH-CHPh*CH(NEt2)-CO-NEt2, 

prepared  similarly,  has.  m.  p.  92 — 93°,  and  separates  from  a  mixture 
of  ether  and  light  petroleum  in  long,  silky  needles.  The  diethylamide 
of  phenylchlorolactic  acid,  obtained  when  diethylamine  is  not  used  in 
excess,  has  m.  p.  149°,  and  crystallises  from  a  mixture  of  alcohol  and 
ether  in  slender  needles. 

The  methylamide  of  methylaminophenyl-lactic  acid, 
OH-CHPh-CH(NHMe)-CO-NHMe, 
obtained  by  the  action  of  methylamine  dissolved  in  benzene  on 
ethyl  phenylchlorolactate,  separates  from  acetone  in  slender,  silky 
needles,  m.  p.  153°.  The  hydrochloride ,  m.  p.  218°  (decomp.),  separates 
from  alcohol  in  brilliant  crystals.  The  methiodide,  m.  p.  205°  (decomp.), 
crystallises  in  prisms.  The  methylamide  of  phenylchlorolactic  acid, 
simultaneously  produced,  separates  from  boiling  alcohol  on  addition  of 
ether  in  needles,  m.  p.  141°.  T.  A.  H. 

Action  of  a  Mixture  of  Ethyl  a-Bromobutyrate  and  ^-Tolu- 
aldehyde  on  Zinc.  Synthesis  of  /?- Hydroxy-/?- tolyl-a  ethyl- 
propionic  Acid.  I.  Mazurevitsch  (J.  Russ.  Rhys.  Chem.  Soc.,  1907, 
39,  183 — 195.  Compare  Zeltner,  Abstr.,  1907,  i,  23). — Ethyl  fi-hydroxy- 
/3-tolyl-a-ethylpropionate,  C6H4Me,CH(0H)*CHEt,C02Et,  b.p.  190’5  — 
191°/28  mm.,  has  been  prepared  by  a  similar  process  to  that  used  by 
Zeltner  in  the  formation  of  the  isomeric  a-dimethyl  compound,  zinc  being 
employed  instead  of  magnesium.  The  yield  can  be  augmented  con¬ 
siderably  by  using  impure  aldehyde.  On  saponifying  the  ester  with 
potassium  hydroxide,  the  free  acid,  C12HI603,  m.  p.  134 — 135°,  is 
obtained.  The  potassium ,  sodium,  ammonium ,  barium ,  strontium,  tin, 
zinc ,  mercury,  nickel,  iron,  and  aluminium  salts  are  described.  When 
the  acid  is  heated  at  its  melting  point,  it  decomposes  into  water, 
carbon  dioxide,  and  an  unsatured  hydrocarbon,  which  is  also  formed 
on  distillation  in  steam  or  when  heated  with  10%  sulphuric  acid. 
Possibly  by  reactions  also  occur  which  produce  very  small  quantities 
of  butyric  and  jo-toluic  acids.  The  hydrocarbon,  C6H4Me*CHICHEt, 
b.  p.  218 — 218‘5°/740  mm.,  unites  with  bromine,  forming  most 
probably  the  dibromide ,  CnH14Br2.  Z.  K, 
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Piperonylacrylic  Acid  Dibromide,  and  its  Ethyl  Ester.  Paul 
Hoering  ( Ber 1907,  40,  2174 — 2182). — For  the  purpose  of  com¬ 
parison  with  tsosafroie  dibromide,  the  dibromide  of  piperonylacrylic 
acid  and  its  ethyl  ester  were  prepared  in  order  to  examine  what 
effect  the  replacement  of  the  terminal  methyl  group  by  carboxyl  or 
carbethoxyl  groups  exerts  on  the  reactivity  of  the  bromine  atoms  ;  the 
effect  is  intensified. 

When  ethyl  piperonylacrylate  is  brominated  in  chloroform  solution, 
the  main  product  is  ethyl  piperonylacrylate  dibromide, 
CH202:C6H3-CHBr-CHBr-C02Et, 

which  separates  in  colourless  crystals,  m.  p.  88°.  An  isomeric 
dibromide,  m.  p.  56 — 57°,  is  obtained  from  the  mother  liquors.  The 
former  dibromide  was  used  for  the  subsequent  preparations.  When 
boiled  with  methyl  alcohol,  it  forms  ethyl  ft-bromo-a-methoxypiperonyl- 
propionate ,  CH202IC6H3*CH(0Me)*CHBr‘C02Et,  which  separates  from 
dilute  alcohol  in  colourless  needles,  m.  p.  54 — 55° ;  the  corresponding 
ef/ma^-compound  is  a  colourless  oil,  and  the  hydroxy- compound, 
CH202:C6H3*CH(0H)-CHBr-C02Et, 
obtained  by  heating  the  dibromide  with  aqueous  acetone,  separates 
from  light  petroleum  in  prismatic  needles,  m.  p.  62°. 

Ethyl  fi-bromo-a-acetoxypiperonylpropionate , 

CH202:C6H3-CH(0Ac)-CHBi-C02Et, 
obtained  by  heating  the  dibromide  with  sodium  acetate  and  glacial 
acetic  acid,  separates  from  light  petroleum  in  needles,  m.  p.  80°. 

Ethyl  a-ethoxy piperonylacrylate,  CH202IC6H3*C(0Et)ICH-C02Et,  pre¬ 
pared  by  the  action  of  sodium  ethoxide  on  ethyl  /3-bromo-a-ethoxy- 
piperonylpropionate,  separates  from  light  petroleum  in  crystals,  m.  p.  69°. 
An  isomeride  separates  from  the  mother  liquors  in  glistening  needles, 
m.  p.  55 — 56°. 

Methyl  fi-bromo-a-methoxypiperonylpropionate, 

CH202:  C6H3  •  CH(OMe)  •  C  HBr -C02Me, 
prepared  by  heating  piperonylacrylic  dibromide  with  methyl  alcohol, 
separates  from  a  mixture  of  alcohol  and  light  petroleum  in  prisms, 
m.  p.  97—98°. 

/3-Bromo  a  methoxypiperonyl propionic  acid  separates  from  a  mixture 
of  benzene  and  light  petroleum  and  has  m.  p.  150°. 

/3-Bromo-a-hydroxypiperooylpropionic  acid  is  not  formed  by  the 
action  of  aqueous  acetone  on  the  dibromide,  but  a  compound,  m.  p.  228°, 
which,  when  dissolved  in  sodium  carbonate  and  then  acidified,  gives 
piperonylacrylic  acid. 

Methylenedioxy-a)-bromostyrene,  CH202IC6H3' CHIC  HBr,  is  formed 
by  heating  piperonylacrylic  dibromide  with  sodium  acetate  and  glacial 
acetic  acid  ;  by  the  action  of  bromine  it  is  converted  into  the 
dibromide,  CHgOglCeH^CHBrCHBr^  which  is  a  yellow  oil. 

A.  McK. 

Products  of  the  Action  of  Acetic  Anhydride  on  Phthal- 
amide.  Arsine  Braun  and  Joseph  Tscherniac  {Ber.,  1907,  40, 
2709 — 2714). — By  the  action  of  boiling  acetic  anhydride  on  phthal- 
amide,  besides  acetylphthalamide  and  phthalonitrile,  the  chief  product 
formed  is  o-oyanobenzamide,  m.  p.  172 — 173°,  which  then  solidifies  and 
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melts  again  above  200°,  and  is  identical  with  the  supposed  o-cyano- 
benzaldoxime  obtained  by  Posner  (Abstr.,  1897,  i,  472)  from  cyano- 
benzylidene  chloride  and  hydroxy  I  amine.  The  product  formed  by 
heating,  or  better  by  the  action  of  alkali  hydroxides  or  ammonia,  is 

iminophthalimide,  which  crystallises  in  hard, 

colourless  crystals,  m.  p.  203°.  With  formaldehyde,  it  forms  hydroxy - 
methyliminophthxdimide,  C(5H4<^^^^>N’CH2,OH,  crystallising  in 
colourless  clusters,  m.p.  143 — 146°  (decomp.),  whilst  hypochlorites  con¬ 
vert  it  into  iminophthalochloroimide,  C6H4<C^f^^i/>NCl,  crystallising 

from  glacial  acetic  acid  in  colourless,  glistening  needles,  m.  p.  222 — 223° 
(decomp.),  which,  when  heated  with  alkaline  hydroxides,  undergoes 
the  Hofmann  rearrangement  forming  o-benzoylenecarbamide.  Neutral 
hypochlorite  converts  o-cyanobenzamide  into  o-cyanobenzoic  acid,  which 
is  not  precipitated  from  its  solution  in  alkali  by  acetic  acid. 

E.  F.  A. 


Synthetical  Derivatives  of  Glycine  and  its  Homologues. 
Siegmund  Gabriel  (Ber.,  1907,  40,  2647 — 2650). — It  is  found  that 
phthalimino-derivatives  of  fatty  acids  are  readily  brominated  by  means 
of  bromine  and  red  phosphorus  and  these  derivatives  may  be  used  in  a 
variety  of  ways  for  the  preparation  of  isocystein,  <fcc. 

a-Bromo-/3-phthalylalanine,  C6  H  4  q  ^>N  •  C  H  2  •  C  H  B  r  •  C  0  2  H ,  pre¬ 
pared  by  heating  the  y3-phthalylalanine,  phosphorus  and  bromine  at 
the  temperature  of  the  water-bath  for  four  to  five  hours,  crystallises 
from  a  mixture  of  water  and  alcohol  in  quadratic  plates,  m.  p. 
169 — 170°.  On  hydrolysis  with  hydrobromic  acid,  a -bromo-fi  amino- 
propionic  acid  hydrobroviide  is  obtained. 

Phthalylglycyl  chloride,  CcH4<^qq/>N,CH2,COCH,  obtained  from 

phthalylglycine  and  phosphorus  pentachloride,  crystallises  in  needles 
m.  p.  84—85°.  W.  R. 

Phenolphthalein.  Hans  Meyer  (Ber.,  1907,  40,  2430 — 2433). — 
A  criticism  of  part  of  Green  and  King’s  investigation  (Abstr.,  1906,  i, 
670)  and  also  of  Meyer  and  Marx’s  recent  work  (this  vol.,  i,  421). 
The  colourless  diethoxy-  or  dimethoxy-lactoid  derivatives  of  tetra- 
bromophenolphthalein  are  readily  obtained  by  shaking  a  solution  of 
this  compound  in  excess  of  potassium  hydroxide  with  the  alkyl 
sulphate. 

The  methoxy-lactoid  derivative,  O20H8O2Br4(OMe)2,  so  prepared,  forms 
brilliant,  colourless  crystals,  m.  p.  205 — 206°.  W.  H.  G. 

Dinitrophenylpyridinium  Chloride  and  its  Transformation 
Products.  V.  Action  of  Acetic  Anhydride  on  Pyridine  Dye 
Bases.  Theodor  Zincke  and  Fr.  Schreyer  ( Anualen ,  1907,  353, 
380—385.  Compare  Abstr.,  1904,  i,  448,  921  ;  1905,  i,  467,  923). — 
It  is  found  now  that  the  acetyl  compound,  formed  together  with 
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jo-chloroacetanilide  by  the  action  of  acetic  anhydride  on  the  base 
obtained  from  the  di-/>-chloro4ianilide  hydrochloride,  m.  p.  143°,  has 
the  constitution  CHO,CH!CH*CH1CH,NAc,C6H4C1,  and  not  that 
ascribed  to  it  previously  (Abstr.,  1904,  i,  923).  This  aldehyde,  m.  p. 
126°,  and  not  129°  as  given  ( loc .  cit.),  is  decomposed  readily  by  alcoholic 
hydrogen  chloride  forming  jp-chloroacetanilide,  reacts  with  aniline  in 
alcoholic  solution  in  presence  of  hydrogen  chloride  forming  the 
dianilide  hydrochloride,  NPhlCH'CH.'CH’CH.'CH/NHPl^HCl,  or 
with  p-chloroaniline  forming  the  di-p-chlorodianilide  hydrochloride, 
and  yields  a  phenylhydrazone, 

N’HPh*lST:CH*CH:GH,CH:CH,NAe,C6H4Cl, 
crystallising  in  yellow  leaflets,  m.  p.  175°  (decomp.).  When  hydrolysed 
with  sodium  methoxide  in  acetone  or  methyl  alcoholic  solution,  it 
yields  the  aldehyde,  CHO-CH:CH-OH:CH*NH*CcH4C1,  which  crystal¬ 
lises  in  yellow  leaflets  or  reddish-yellow  needles,  m.  p.  109°  (decomp.). 
This  reacts  with  aniline  forming  the  dianilide  hydrochloride,  and 
yields  a  phenylhydrazone,  N2HPh!C5H5*NH‘06H4Cl,  crystallising  in 
yellow  leaflets,  m.  p.  119°  (decomp.).  G.  Y. 

Isomeric  Forms  of  3-Methylcyc?ohexenone.  Paul  Babe  (Tier., 
1907,  40,  2482 — 2489.  Compare  Abstr.,  1904,  i,  509). — M.ethj\cyclo- 
Al-hexene-3-one,  prepared  by  the  methods  given  by  Hagemann  (Abstr., 
1893,  i,  393)  and  by  the  author  ( loc .  cit.),  mixes  in  all  proportions  with 
water,  whilst  the  product  of  Knoevenagel’s  method  of  preparing  this 
compound  (Abstr.,  1895,  i,  51)  is  partly  miscible  with,  and  partly 
sparingly  soluble  in,  water.  The  author  finds  that  methylcyclo-A1- 
hexene-3  one  exists  in  two  isomeric  modifications,  the  one  miscible  with 
water  being  termed  the  a-  and  the  other  the  /3-form.  The  investigations 
carried  out  with  a  view  to  ascertaining  the  nature  of  the  isomerism 
have,  up  to  the  present,  yielded  the  following  results. 

[With  Richard  Ehrenstein.] — The  a-  and  /3- forms  have  the  same 
molecular  weight  and  both  yield  y-acetyl  butyric  acid  on  oxidation  with 
alkaline  permanganate  solution.  The  molecular  refraction  is  the  same 
in  the  two  cases  and  agrees  with  the  value  calculated  for  an  un¬ 
saturated  alcohol  of  the  formula  C7H9*OH  containing  two  double 
linkings.  The  two  modifications  have  the  same  boiling  point,  sp.  gr., 
and  refractive  index,  and  exhibit  the  same  chemical  behaviour  ;  the 
only  differences  observed  lying  in  (1)  the  solubility  in  water  and  (2) 
the  colour  given  with  ferric  chloride  solution,  the  a-compound  yielding 
a  faint  red  coloration,  whilst  the  /3-form  gives  a  more  intense 
reddish-violet  solution.  The  semicarbazone,  C8H]3ON3,  prepared  from 
either  isomeride,  crystallises  from  dilute  alcohol  in  white  needles,  m.  p. 
199°.  The  action  of  sodium  on  ethereal  solutions  of  the  two  ketones 
yields  the  sodium  derivatives,  both  of  which  give  the  a-ketone  on  treat¬ 
ment  with  sulphuric  acid.  Similarly,  the  sodium  hydrogen  sulphite 
compounds  formed  by  the  two  isomerides  both  yield  the  a-ketone  when 
boiled  with  potassium  carbonate. 

The  above  observations  are  insufficient  to  permit  of  a  definite 
decision  concerning  the  nature  of  the  isomerism  between  the  a-  and  /3- 
modifications,  but  the  author  suggests  that  these  may  consist  of 
allelotropic  mixtures  of  desmotropie  forms. 


ORGANIC  CHEMISTRY. 


627 


An  alcoholic  solution  of  the  liquid  1  :  3-dimethycyc£ohexene-5-one  or 
of  the  solid  3-phenyl-l-methylc2/cZohexene-5-one  gives  a  violet  colora¬ 
tion  on  addition  of  ferric  chloride,  whilst  with  either  of  the  stereoiso- 
meric  1:2: 3-triphenylcycfohexene-5-ones  only  an  extremely  faint 
wine-red  colour  is  produced.  T.  H.  P. 

Action  of  Phosphorus  Trisulphide  on  Menthone.  Nicolas 
A.  Speransky  («7.  Russ.  Phys.  Chem.  Soc.  1906,  38,  1346 — 1350). — - 
So  far,  the  only  thioketones  known  are  such  as  have  the  sulphur  atom 
attached  to  a  carbon  atom  not  in  the  ring,  and  even  these  are  very  few 
and  difficult  to  obtain.  By  treating  menthone  with  phosphorus 
trisulphide  the  following  substances  are  obtained  : 

(1)  Thionmenthone,  CHMe<^2^^2>CH-CHMe2,  b.  p.  217—220 °/ 

760  mm.,  0'9398,  insoluble  in  water,  but  soluble  in  most  organic 
solvents,  decomposes  when  kept,  and  with  an  alcoholic  solution  of 
mercury  chloride  yields  small,  bright  crystals,  probably  the  mercury 
chloride  salt  of  thiomenthone. 

(2)  Thiomenthene,  C20H34S,  the  structural  formula  of  which  has  not 
yet  been  elucidated,  forms  colourless  crystals,  m.  p.  50 ’5°,  b.  p. 
213°/28  mm.  with  slight  decomposition. 

(3)  Menthene,  b.  p.  168 — 170°.  Other  cyclic  ketones  also  yield 

sulphur  derivatives  with  phosphorus  trisulphide.  Z.  K. 

Glycidic  Synthesis  of  Hexahydroaromatic  Ketones.  Georges 
Darzens  ( Compt .  rend.,  1907,  144,  1123 — 1124.  Compare  Abstr., 
1906,  i,  430). — cyc/oHexanone  and  its  o-,  m-,  and  p-methyl  derivatives 
condense  with  ethyl  a-chloropropionate  giving  good  yields  of  the 
corresponding  trisubstituted  glycidic  esters  according  to  the  general 
reaction  previously  described  (Abstr.,  1906,  i,  62).  cycfoHexanone 

CH  #CH  O 

gives  the  ^o«iceSter,CH2<CH^CH^>C<(!;Me.002Et,  a  colour- 

less,  oily  liquid  with  a  faint,  fruity,  rather  disagreeable  odour,  b.  p. 
1 54 — 156°/40  mm.  The  ester  is'easily  saponified,  yielding  an  acid,  which 
when  distilled  in  a  vacuum  is  decomposed  with  the  formation  of 
Bouveault’s  hexahydroacetophenone  (Abstr.,  1904,  i,  62).  Similarly, 
o-methylcycfohexanone  gives  a  glycidic  ester,  b.  p.  127 — 129°/15  mm., 
the  acid  from  which  decomposes  into  carbon  dioxide  and  o-methyl- 

hexahydroacetophenone,  CH2<^Qjj2<Qg-^|^>CH*COMe,  a  liquid,  b.  p. 

77 — 80°/18  mm.,  which  forms  a  semicarbazone,  m.  p.  172 — 173°,  and 
combines  readily  with  sodium  hydrogen  sulphite.  m-Methylcrycfo- 
hexanone  gives  a  glycidic  ester,  b.  p.  143 — 144°/22  mm.,  of  which 
the  corresponding  acid  forms  m-methylhexahydroacetophenone,  b.  p. 
99 — 100°/38  mm.  The  latter  forms  a  semicarbazone,  m.  p.  174 — 175°, 
but  does  not  combine  with  sodium  hydrogen  sulphite.  The  correspond¬ 
ing  ester  from  1 -methylcyc^ohexane-4-one  has  b.  p.  129 — 130°/13  mm., 
and  gives  a  ketone  having  b.  p.  75 — 76°/ 14  mm.  The  latter  forms  a 
semicarbazone,  m.  p.  158 — 159°,  and  combines  readily  with  sodium 
hydrogen  sulphite.  Menthone  and  pulegone  do  not  give  glycidic  esters 
when  similarly  treated.  E.  H. 

x  x  2 
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Action  of  Organo-magnesium  Compounds  on  the  Alkylidene 
Cyclic  Ketones.  Henri  de  Beville  ( Compt .  rend.,  1907,  144, 
1221 — 1222.  Compare  Haller  and  Bauer,  Abstr.,  1906,  i,  441  ; 
Kohler,  this  vol.,  i,  535). — By  the  action  of  magnesium  ethyl  iodide 
on  active  benzylidenemethylct/c^ohexane-3-one  there  are  produced  (1)  a 
solid,  C16H220,  in  white  crystals,  m.  p.  135°,  and  (2)  a  colourless  liquid 
having  an  agreeable  odour,  b.  p.  160 — 162°/10  mm  ;  this  has  not  yet 
been  obtained  quite  pure,  but  is  probably  the  hydrocarbon  C1(!H20. 
Similar  products  are  obtained  when  magnesium  w-propyl  iodide  is 
substituted  for  the  ethyl  compound.  In  this  case,  the  solid,  C17H240, 
forms  small,  white  needles,  m.  p.  84°,  whilst  the  liquid  (also  slightly 
impure)  has  b.  p.  180 — 184°/ 14  mm,  and  is  probably  the  hydrocarbon 

c„hm.  e.  h. 

2 : 2'-Dinitrobenzoin.  Joan  Popovici  ( Ber .,  1907, 40,  2562 — 2563). 
— 2  :  2'-Dinitrobenzoin,  N02*C6H4,C0‘CH(0H)*C6H4*N02,  prepared  by 
heating  o-nitrobenzaldehyde  in  presence  of  potassium  cyanide,  alcohol, 
and  water,  crystallises  from  alcohol  in  long,  pale  yellow  needles, 
m.  p.  155 ’5°,  and  dissolves  readily  in  glacial  acetic  acid  or  chloroform. 

2  :  2-Dinitrobenzil,  prepared  by  oxidising  o-dinitrobenzoin  by  means 
of  chromic  acid  in  acetic  acid  solution,  crystallises  from  alcohol  in 
colourless  rods,  m,  p.  151°,  and  is  probably  identical  with  the  compound, 
m.  p.  147°,  described  by  Zagumenny  (this  Journal,  1873,  502). 

T.  H.  P. 

Triketones.  IV.  Franz  Sachs  and  Victor  Hero ld  (Ber.,  1907, 
40,  2714 — 2730).— The  method  of  Ehrlich  and  Sachs  of  condensing 
aromatic  nitroso-compounds  with  “  acid  ”  methylene  derivatives  in 
presenceof  an  alkaline  condensing  agent  and  subsequent  hydrolysis  with 
mineral  acids  whereby  the  elements  of  water  are  taken  up  in  such  a  way 
that  oxygen  replaces  the  hydrogen  atoms  of  the  methylene  group, 
which  led  to  the  preparation  of  triketopentane  (Abstr.,  1901,  i,  670) 
and  of  phenyltriketobutane  (Abstr.,  1902,  i,  837),  has  been  extended 
to  other  fatty  aromatic  triketones.  Whereas  the  triketones  previously 
described  are  reddish-yellow  hygroscopic  oils,  o-methoxyphenyl  and 
2  :  4-dimethoxyphenyltriketobutane  are  yellow  solids. 

I.  o-Methoxyphenyltriketobutane. — Salicylic  acid  can  be  directly 
methylated,  with  excellent  yields,  to  the  dimethyl  ester  by  means  of 
methyl  sulphate.  This  is  condensed  with  acetone  under  special  pre¬ 
cautions  to  o-methoxybenzoylacetone,  m.  p.  37°,  of  which  the  isonitroso- 
derivative,  COMe-C(lN,OH),CO*C6H4‘OMe,  forms  colourless  plates, 
m.  p.  163'5°,  whilst  the  p  nitrobenzeneazo-derivsitive  separates  in  red¬ 
dish-yellow  prisms,  m.  p.  150°. 

When  condensed  with  nitrosodimethylaniline,  the  ketone  forms 
k-dimethylaminophenyl-o-methoxybenzoylacetylazomethine, 

NMe2-C6H4-N  :CAc-CO*C6H4-OMe, 

crystallising  in  brilliant,  red  needles,  m.  p.  125°  (sinters  at  120°).  When 
hydrolysed  with  sulphuric  acid  and  extracted  with  ether,  this  yields  an 
oil,  b.p.  210 — 225°/25  mm.,  which  solidifies  to  yellow  crystals  of  o-meth¬ 
oxyphenyl  triketobutane,  OMe’CgH^CO’CO’COMe,  separating  from 
ethyl  acetate  in  straw-yellow  cubes,  m.  p.  78°  (decomp,  at  220°).  The 
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triketone  reduces  copper  solutions  aud  gives  a  characteristic  dark  red 
ring  if  the  benzene  solution  containing  thiophen  be  allowed  to  run  on 
to  concentrated  sulphuric  acid. 

It  condenses  with  o-phenylenediamine  to  form  2-aca.tyl-3-o-methoxy- 
phenylquinoxaline,  separating  in  colourless  needles,  m.  p.  136 — 137°, 
and  forming  a  phenylhydrazone  identical  with  that  obtained  by  the 
action  of  phenylenediamine  on  methoxyphenylfcriketobutane  phenyl¬ 
hydrazone.  The  monosemicarbazone  of  the  triketone  forms  colourless, 
matted  needles,  m.  p.  188  5°,  and  the  two  remaining  o-carbonyl  groups 
react  with  phenylenediamine  forming  a  compound,  C18H1702N5, 
crystallising  in  colourless  plates,  m.  p.  247 — 248°  (decomp.).  The 
monophenylhydrazone  of  the  triketone  crystallises  from  methyl  alcohol 
in  reddish-yellow  prisms,  m.  p.  146 ‘5°,  and  reacts  with  phenylene¬ 
diamine  as  already  mentioned  to  form  a  compound ,  C23H20ON4, 
crystallising  in  yellow  needles,  m.  p.  131°,  which  dissolves  in  con¬ 
centrated  sulphuric  acid  with  a  blue  coloration. 

The  triketone  forms  an  additive  compound  with  p-nitrophenyl- 
acetonitriie,  0Me*C6H4*C0*CAc(0H)*CH(CN)-C6H4‘N02,  separating 
in  colourless  plates,  m.  p.  148° ;  this  shows  a  violet  coloration  with  alkali 
or  ammonia  and  reduces  copper  sulphate  to  copper.  Ammonia  con¬ 
verts  the  triketone  into  methylsalicylamide,  OMe'C^H^CO-NH^,  cry¬ 
stallising  in  colourless  needles,  m.  p.  125°. 

II.  2  :  4 -Dimethoxyphenyltriketobutane. — The  oxime  of  resaceto- 

phenone  dimethyl  ether  forms  colourless  columns  aggregated  in 
bunches,  m.  p.  125°.  The  dimethyl  ether  condenses  with  ethyl  acetate 
to  form  2  : 4 -dimethoxybenzoyl  acetone,  which  separates  in  colourless, 
rhombic  plates,  m.  p.  58  5°,  and  forms  an  isomfroao-derivative,  colour¬ 
less  plates,  m.  p.  1 44 '5°,  and  a  p-nitrobenzeneazo- compound  which  crystal¬ 
lises  in  yellowish- brown  needles,  m.  p.  161°.  When  condensed  with 
nitrosodimethylaniline,  the  ketone  gives  rise  to  4 -dimethylaminophenyl- 
acetyl-2  :  A-dimethoxybenzoylazomethine,  which  crystallises  in  splendid 
ruby-red  prisms,  m.  p.  183°.  2  : 4 -Dimethoxyphenyllriketobutane, 

C6H3(OMe)2-CO-CO-COMe, 

separates  in  yellow,  well-formed,  prismatic  plates,  m.  p.  97°,  of  deeper 
tone  than  the  monomethoxy-triketone,  but  otherwise  has  similar  pro¬ 
perties  ;  it  forms  2-acetyl-3-o-pdimethoxyphenylquinoxaline,  yellow 
needles,  m.  p.  116°  ;  a  monosemicarbazone,  colourless  needles,  m.  p.  191°. 
It  forms  no  hydrate,  but  the  middle  carbonyl  can  be  acetalised  and 
the  product  yields  with  o-phenylenediamine  the  diethylacetal  of 
2  :  k-dimethoxyphenyltriketobutane-o-aminophenylimide,  separating  in 
bright  yellow  plates,  m.  p.  181°. 

III.  2:3:  4 -Triketohexane. — [With  Paul  Alsleben.] — Diketohexane 
was  condensed  with  nitrosodimethylaniline  and  the  azomethine 
formed  immediately  hydrolysed  to  2:3:  4 -triketohexane,  a  mobile, 
ruby-red  oil,  b.  p.  70°/18  mm.,  which  acts  as  a  powerful  reducing 
agent  and,  like  triketopentane,  forms  a  hydrate.  It  dyes  wool  and  silk 
yellow,  but  has  no  action  on  cotton.  With  o-phenylenediamine, 
either  2-propionyl-3-methylquinoxaline  or  2-acetyl-3-ethylquinoxaline  is 
formed,  the  product  crystallising  in  bright  yellow,  rhombic  plates, 
m.  p.  56°. 

The  bisphenylmethylhydrazone  of  triketopentane  separates  from 


680 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


alcohol  in  well-formed,  yellow  rhombs,  m.  p.  126°  (decomp.),  whereas 
the  bisbromophenylhydrazone  forms  glistening,  brownish-yellow,  rhom- 
bohedric  prisms,  m.  p.  145°  (decomp.).  E.  F.  A. 

Phenanthrene  Series.  XX.  Constitution  and  Colour  of 
Phenanthraquinone  Derivatives.  Julius  Schmidt  and  Julius 
Soll  ( Ber .,  1907,  40,  2454 — 2460). — Notwithstanding  the  fact  that 
they  possess  a  quinonoid  structure,  the  dibenzoyl  and  dimethyl  deriv¬ 
atives  of  phenanthraquinonedioxime,  likewise  the  anhydride  of  the 
dioxime,  have  been  obtained  in  a  colourless  form. 

The  use  of  barium  carbonate  for  the  liberation  of  free  hydroxyl- 
amine  from  its  hydrochloride  is  recommended  in  the  preparation  of 
phenanthraquinonedioxime  and  of  oximes  generally,  a  quantitative 
yield  being  readily  obtained.  Phenanthraquinonedioxime  dimethyl 
ether,  C14H8(NOMe)2,  prepared  by  the  interaction  of  the  dioxime  with 
methyl  sulphate  in  the  presence  of  a  large  excess  ef  sodium  hydroxide, 
crystallises  in  colourless  plates,  m.  p.  145 — 146°.  At  the  same  time  is  ob¬ 
tained  what  appears  to  be  the  monomethyl  ether,  OH,NIC14H8IN*OMe, 
pale  yellow  needles,  m.  p.  222 — 223°.  The  dibenzoyl  derivative, 
Ci4Hg(NOBz)2,  prepared  by  the  Schotten-Baumann  method,  crystallises 
in  white,  silvery  leaflets,  m.  p.  209 — 210°.  The  anhydride  of  the  di¬ 
oxime,  C14H8ON2,  described  by  Goldschmidt  (Abstr.,  1884,  62)  as  a 
yellow  substance,  crystallises  when  pure  in  white  needles,  m.  p. 
186—187°.  W.  H.  G. 

Two  New  Terpenes.  Ossian  Aschan  [Ber.,  1907,  40, 
2750 — 2755). — The  mixture  of  liquid  hydrochlorides,  obtained  on 
saturating  crude  American  pinene  with  hydrogen  chloride,  when  decom¬ 
posed  with  bases  yields  a  fraction,  b.  p.  145 — 148°,  of  constant  rotatory 
power.  This  O10Hlfi  terpene  is  termed  pinolene,  and  has  D4°  0  8599 
[a]D  +1-63,  n-Q  1-45768.  The  hydrochloride,  C10Hl7Cl,  is  a  paraffin¬ 
like  substance,  m.  p.  38°,  [a]u  +9-78°.  Pinolene  takes  up  a  molecule 
of  bromine  ;  it  is  not  attacked  by  20%  oxalic  acid  or  10%  sulphuric  acid, 
but  is  oxidised  by  permanganate,  forming  as  chief  product  a  sparingly 
soluble,  syrupy  acid.  On  heating  with  a  mixture  of  acetic  and  50% 
sulphuric  acids,  an  alcohol,  C10H1?*OH,  b.  p.  202 — 203°,  is  formed, 
which  smells  like  menthol  and  fusel  oil,  and  yields  a  liquid  ketone, 
Ci0Hj6O,  b.  p.  200°,  on  oxidation,  the  semicarbazone  of  which  crystal¬ 
lises  in  large,  oblique,  glass-glistening  plates,  m.  p.  224 — 225°. 

Pinolene  hydrochloride,  when  heated  with  aniline  and  distilled, 
yields  an  isomeric  hydrocarbon,  iso pinene,  b.  p.  154 — 156°,  D4°  0‘8648, 
[a]!,0  +6-0,  mol.  ref.  43’77,  which  is  thus  a  dicyclic  terpene  with  a 
double  linking.  It  decomposes  1  mol.  of  bromine  and  forms  a  glistening, 
crystalline  hydrochloride,  C10Hl7Cl,  m.  p.  36 — 37°,  [u]|2  +9-18,  which 
is  probably  identical  with  that  obtained  from  pinolene.  When  heated 
with  acetic  and  sulphuric  acids,  isopinene  gives  rise  to  an  alcohol, 
b.  p.  200 — 203°,  and  a  ketone ,  b.  p.  200°  ( semicarbazone ,  m.  p.  221°), 
possibly  identical  with  those  obtained  from  pinolene.  E.  F.  A. 

Essential  Oil  of  the  Pacific  Arbor  Vitae.  Walter  C.  Blasdale 
(■ J .  Amer.  Chem.  Soc.,  1907,  29,  539— 541).— From  13’8  kilos,  of 
leaves  of  the  Pacific  arbor  vitas  ( Thuja  plicata ),  400  c.c.  of  a  dark 
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brown,  volatile  oil  were  obtained,  which  has  a  penetrating,  terpene-like 
odour,  b.  p.  150 — 225°,  D15  0*8997,  nD  1*4575,  and  aD  1°45'  (100  mm.), 
distillation,  the  largest  fraction  collected  at  198 — 200°  and  consisted 
of  thujone  (apparently  a  mixture  of  the  two  optically  active  modifi¬ 
cations).  The  constituents  of  the  other  fractions  were  not  identified. 

The  wood  of  the  plant  has  a  peculiar  odour,  which  is  due  to  the 
presence  of  a  volatile  substance ,  C10H12O2,  m.  p.  80°,  which  forms  white 
crystals.  E.  G. 

Barbaloin  :  its  Existence  in  most  Aloes.  Composition  and 
Formula.  Eugene  Leger  (J.  Phcirm.  Chirn.,  1907,  25,  [vi], 
513 — 517.  Compare  this  vol.,  i,  545). — Although  it  has  now  been 
established  that  barbaloin  occurs  in  Barbados,  Cura5oa,  Cape,  Socotra, 
Uganda,  and  Jafferabad  aloes  (Bull.  Soc.  chim.,  1902,  [iii],  27,  1902  ; 
this  vol.,  i,  545  ;  compare  Tschirch  and  Klaveness,  Abstr.,  1901,  i, 
602),  there  is  still  a  tendency  to  use  specific  names  for  the  aloins, 
isolated  from  various  aloes,  and  there  is  reason  to  believe  that  Aschan’s 
“  feroxaloin  ”  (Abstr.,  1903,  i,  772)  is  merely  barbaloin,  although  the 
identity  of  zanaloin  and  barbaloin  is  still  doubtful  (compare  Tschirch 
and  Hoffbauer,  Abstr.,  1905,  i,  913).  The  various  formulae  proposed 
for  barbaloin,  Cl7H1807  (Stenhouse),  C15H1607  (Liebelt),  C16H1807 
(Tilden),  Cl7H20O7  (Treumann),  C16H1607  (Grcenwold),  are  incompatible 
with  the  production  from  this  substance,  by  the  action  of  sodium 
peroxide  or  by  the  prolonged  action  of  alcohol,  of  isohydroxymethyl- 
chrysasin  and  aloinose  (methyl  aldopentose),  and,  further,  it  is 
difficult  to  account  for  the  optical  activity  of  barbaloin  by  means  of 
such  formulae.  The  ebullioscopic  measurements  made  by  Tschirch  and 
Klaveness  ( loc .  cit .)  do  not  afford  satisfactory  evidence  in  favour  of 
Groenwold’s  formula,  as  the  changes  in  temperature  obtained  were  small 
and  variable,  and  this  also  applies  to  Aschan’s  observations  (Abstr., 
1903,  i,  772).  The  formula  proposed  by  the  author,  C21H20O9  (Abstr., 
1902,  i,  685  ;  1903,  i,  356  ;  1904,  i,  907),  is,  on  the  contrary,  in  accord¬ 
ance  with  the  analytical  data,  cryoscopic  measurements  of  the  mol. 
weight  of  the  chloroacetyl  derivative,  and  the  hydrolytic  products  of 
barbaloin.  T.  A.  H. 

A  New  Crystalline  Substance  from  Fresh  Kola.  Gobis 
(Compt.  rend.,  1907,  144,  1162 — 1164). — Kola  nuts,  sterilised  by 
heating  at  105°  in  an  autoclave  for  ten  minutes,  are  powdered  and 
extracted  with  hot  80%  alcohol,  or  better,  lixiviated  with  cold  alcohol. 
The  alcoholic  extract,  when  evaporated  in  a  vacuum,  gives  a  syrup 
which,  after  repeated  washing  with  chloroform,  gradually  crystallises. 
The  white  crystals  so  obtained  seem  to  be  a  loose  combination  of 
caffeine  and  a  substance,  kolatin,  probably  belonging  to  the  group  of 
tannins.  The  caffeine  is  removed  by  dissolving  the  crystals  in  water 
and  extracting  with  chloroform.  Kolatin  is  a  phenolic  compound, 
C8H10O4,  crystallising  in  prismatic  needles,  which  under  certain  con¬ 
ditions  oxidise  to  a  red,  insoluble  powder  and,  similarly  to  sodium 
benzoate  and  salicylate,  dissolve  caffeine.  Dried  Kola  nuts  and  their 
pharmaceutical  extract  do  not  contain  kolatin,  which  disappears  during 
drying.  The  sterilised  nuts  yield  15  grams  of  the  kolatin-caffeine 
substance,  or  about  half  as  much  kolatin  per  kilogram.  E.  H. 
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Synthesis  of  Unsymmetrical  Substituted  Thianthrenes. 
Jaroslav  Frohlich  ( Ber .,  1907,  40,  2489 — 2492.  Compare  Hillyer, 
Abstr.,  1902,  i,  50;  Mauthner,  Abstr.,  1905,  i,  461). — By  the  action 
of  picryl  chloride  on  2-amino-l-methylphenylene-4  : 5-dithiol  (Frohlich 
and  Fichter,  Verh.  Naturf.  Ges.  Basel,  19,  44),  an  unsymmetrical  dinitro- 
methylaminotliianthrene  (compare  Krafft  and  Kaschau,  Abstr.,  1896, 
i,  297)  is  obtained. 

1  :  'i-Dinitro-7 -amino-6-methylthianthrene  (1  1  :  3-dinitro  6  amino- 
7 -methylthianthrene),  C13H904I43S2,  crystallises  from  alcohol  in  red, 
coppery  leaflets,  m.  p.  203°,  and  forms  a  diazo-derivative  which  yields  a 
poppy-red  dye  with  /3-naphthol. 

1:3:  7-  Triamino- 6 -methylthianthrene  (?  1  :  3  :  6-triamino -7 -methylthi¬ 
anthrene),  C13H13N3S2,  obtained  by  reducing  the  preceding  compound, 
yields  a  hydrochloride,  CnHlsN3S2,3HCi,  crystallising  in  white  needles. 

1  :  3- Dinitro-7 -diacetylamino-6-methylthianthrene  (l  1  :  3 -dinitro- 
6-diacetylamino-7 -methylthianthrene) ,  C1^H1306N3S2,  prepared  by  acetyl- 
ating  the  dinitroamino-compound,  separates  from  a  mixture  of  benzene 
and  light  petroleum  in  microscopic,  yellow  crystals,  m.  p.  168°. 

2- Diacetyl  amino-1 -methylphenylene-i  :  5 -dithiolacetate, 
NAc2-C6H2Me(SAc)2, 

prepared  by  acetylating  2-amino-l-methylphenylene-4  : 5-dithiol, 
crystallises  from  alcohol  in  pale  brown  plates,  m.  p.  112°. 

T.  H.  P. 


Homologues  of  Berberine  and  Canadine.  Martin  Freund 
and  Fritz  Mayer  ( Ber .,  1907,  40,  2604 — 2614). — If  Gadamer’s 
modification  (compare  Abstr.,  1902,  i,  555)  of  Perkin’s  formula  for 
berberine  (compare  Trans.,  1894,  55,  63  ;  1895,  57,  991)  be  accepted, 
^  the  conversion  of  the  hydrochloride 

^\I  (I)  into  r-canadine  by  the  addition  of 

/~klkr-  1  l[  four  atoms  of  hydrogen  should  take 

place  in  two  steps.  The  addition  of 
the  first  pair  of  hydrogen  atoms  may 
occur  as  in  (II),  followed  by  elimination 
of  hydrogen  chloride,  or  as  in  (III). 
The  former  compound  has  been  ob¬ 
tained  by  Gadamer  ( Ghem .  Zeit.,  26, 
385)  and  its  homologues  by  Freund  and  Beck  (Abstr.,  1905,  i,  151) 
These  homologues  of  dihydroberberine  contain  one  asymmetric  carbon 
atom  ;  by  the  addition  of  a  second  pair  of  hydrogen  atoms,  another 
carbon  atom  becomes  asymmetric  as  in  (LV),  and  consequently  two 
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stereoisomeric  racemic  tetrahydro-bases  ought  to  exist,  a  deduction 
■which  has  been  realised  in  the  case  of  propyltetrahydroberberine, 
although  neither  of  the  racemic  bases  has  as  yet  been  resolved  into  its 
active  constituents. 

By  the  removal  of  two  atoms  of  hydrogen  from  the  alkyldihydro- 
berberines,  the  corresponding  homologues  of  berberine  have  been 
obtained  in  the  form  of  salts,  but  the  free  bases  have  not  been 
prepared  in  a  pure  state. 

a -Methyltetrahydroberberine  hydrochloride ,  C2]H2304N,HC1,  m.  p.  264°, 
crystallises  in  white  needles,  and  is  obtained  by  the  addition  of  dilute 
hydrochloric  acid  to  an  alcoholic  solution  of  a-methyltetrabydro- 
berberine  (Abstr.,  1905,  i,  657). 

a-Methylberberine  hydriodide,  C21Hig04N,HI,  forms  golden-yellow 
needles,  decomposes  at  255 — 260°,  and  is  most  conveniently  prepared 
by  treating  a-methyldihydroberberine  hydriodide  with  bromine  in  hot 
glacial  acetic  acid  and  digesting  the  dark  brown  mass  which  separates 
with  sulphurous  acid.  The  nitrate,  C21H1904N,HN03,  forms  yellow 
needles  and  decomposes  at  240 — 260°. 

a-Ethyldihydroberberine,  C22H2304N,  m.  p.  164 — 165°,  is  obtained  in 
the  form  of  the  hydriodide,  m.  p.  223°,  in  a  similar  manner  to  the 
methyl  compound  (compare  Freund  and  Beck,  loc.  cit.). 

a-Ethyltetrahydroberberine,  C22H2504N,  m.  p.  151 — 152°,  is  obtained 
in  a  similar  manner  to  the  methyl  compound  by  the  electrolytic 
reduction  of  a-ethyldihydroberberine  (Abstr.,  1905,  i,  657)  ;  the  hydro¬ 
chloride,  C22H2504N’,HC1,  crystallises  in  white  leaflets,  softens  at  220°, 
and  has  m.  p.  245°  (decomp.). 

a-Ethylberberine  hydriodide,  C22H2104N,HI,  obtained  in  a  similar 
manner  to  the  methyl  homologue,  separates  from  dilute  alcohol  in 
slender,  yellow  needles,  darkens  at  230°,  and  decomposes  at  248° ;  the 
nitrate  decomposes  at  240°. 

a-Propyldihydroberberine,  C23H2504N,  m.  p.  132°,  forms  yellow 
leaflets  ;  its  hydriodide  has  m.  p.  207°.  The  electrolytic  reduction  of 
the  base  leads  to  the  formation  of  a  basic  mixture  which,  after  con¬ 
version  into  the  nitrates,  is  treated  with  a  quantity  of  hot  alcohol 
insufficient  for  complete  solution.  The  filtrate  contains  <x-propyltetra- 
hydroberberine  nitrate,  m.  p.  203 — 212°  (decomp.),  which  forms  white 
needles  and  is  soluble  in  hot  dilute  alcohol ;  the  free  base,  C23H2704N, 
m.  p.  Ill  — 114°,  crystallises  in  flat  prisms,  and  exhibits  a  faint 
greenish-yellow  fluorescence;  the  hydrochloride  has  m.  p.  230 — 240° 
(decomp.).  From  the  residual  nitrate  which  has  not  dissolved  in  the 
alcohol,  i p-a  propyltetrahydroberberine,  m.  p.  177 — 179°,  is  obtained  ;  it 
crystallises  in  flat  plates,  and  forms  a  nitrate,  m.  p.  200°  (decomp.),  and 
a  hydrochloride,  m.  p.  245°  (decomp.),  which  are  sparingly  soluble  in 
hot  aqueous  alcohol. 

a- Propylberberine  hydriodide,  C23H2304N,HI,  m.  p.  246°  (decomp.), 
forms  golden-yellow  needles,  and  is  prepared  in  a  similar  manner  to 
the  methyl  homologue. 

The  physiological  action  of  a-methyltetrahydroberberine  hydro¬ 
chloride  is  very  slight ;  ethyldihydroberberine  hydrochloride  has  a 
pronounced  local  effect.  C.  S. 
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Carnosine.  Friedrich  Kutscher  ( Zeitsch .  physiol.  Ghem.,  1907, 
51,  545 — 548). — Polemical  against  Gulewitsch  (compare  this  vol.,  i, 
436).  W.  D.  H. 


Quinine  Alkaloids.  Georg  Rohde  and  A.  Antonaz  {Ber.,  1907, 
40,  2329 — 2338). — In  the  preparation  of  fsonitrosomethylquino- 
toxine  (Abstr.,  1905,  i,  228)  by  the  action  of  sodium  ethoxide  and 
amyl  nitrite  on  methylquinotoxine,  a  10%  yield  of  a  by-product  is 
obtained  in  the  form  of  yellow,  glistening  needles.  These  consist  of  a 
sodium  derivative  which  is  not  decomposed  by  carbon  dioxide,  and  from 
which  dilute  mineral  acids  precipitate  quinic  acid.  The  formation  of 
this  acid  is  quantitative  when  a  solution  of  methylquinotoxine  in 
absolute  alcohol  is  mixed  with  the  requisite  amount  of  sodium  ethoxide 
and  nitrobenzene  (2  mols.)  and  kept  overnight.  Quinotoxine  behaves 
in  a  similar  manner,  and  cinchotoxine  yields  cinchoninic  acid.  The 
other  decomposition  product  may  be  meroquinine,  but  so  far  all  attempts 
to  identify  and  isolate  it  have  proved  fruitless.  Small  amounts  of 
aniline  and  of  azoxybenzene  have  been  isolated  from  the  mixtures. 
Nitrosoquinotoxine  and  the  sulphonamide  of  cinchotoxine  are  not 
decomposed  by  sodium  ethoxide  and  nitrobenzene.  The  sulphonamide, 
C25H2fi03lsr2S,  is  crystalline,  has  m.  p.  108 — 109°,  and  is  only  sparingly 
soluble  in  cold  alcohol  or  ether. 

The  fact  that  isonitrosomethylquinotoxine  is  not  decomposed  by  the 
same  method  indicates  that  the  carbinol  group  of  the  toxine  bases 
(compare  Rabe  and  Ritter,  this  vol.,  i,  78  ;  Koenigs,  this  vol.,  i,  345) 
is  adjacent  to  a  carbon  atom  of  the  quinoline  ring.  It  is  suggested 
that  cinchonine  is  not  a  tertiary  but  a  secondary  alcohol  : 


CH. 


CH 

/J\ch-ch:ch2 

— > 

CH 

-  '-IV 

N 

CH„  oh2CH-CH:CH, 

>nine. 

1  ch2  1 

C9NH6-COCH2  |^ch2 

NH 

Cinchotoxine. 


J.  J.  s. 


Solubility  of  Morphine  in  Ethyl  Ether.  M.  Marchioneschi 
{Boll.  Ghim.  Farm,.,  1907,  46,  389 — 391). — The  amount  of  morphine 
remaining  in  solution  after  heating  the  alkaloid  with  boiling  ether 
during  two  hours  and  allowing  the  solution  to  cool  at  5'5°  during 
forty-eight  hours  was  determined.  The  solubility  under  such  con¬ 
ditions  is  greatest  for  anhydrous  morphine  in  dry  ether  distilled  from 
sodium,  being  0’56  gram  per  litre.  In  the  case  of  crystalline  morphine 
(0,7 «  1903N,H20)  and  dry  ether  distilled  from  sodium,  the  solubility 
is  0’23  gram  per  litre,  whilst  for  the  same  substance  in  ordinary  ether 
previously  washed  with  aqueous  sodium  hydroxide  and  distilled  it  is 
about  0‘05  gram  per  litre.  W.  A.  D. 
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Constitution  of  apoMorphine.  Constitution  of  Morphine. 
Robert  Pschobr  ( Ber .,  1907,  40, 1984 — 1995.  Compare  Absfcr.,  1903, 
i,  193). — ajooMorphine  contains  two  phenolic  hydroxyl  groups  and  as 
morphine  contains  only  one  of  these  groups,  the  formation  of  apo- 
morphine  from  morphine  by  concentrated  hydrochloric  acid  must 
involve  the  conversion  of  the  “  ether-like  ”  oxygen  of  the  morphine 
into  the  second  phenolic  hydroxyl  grouping.  To  further  prove  the 
constitution  of  ftpomorpkine,  tribenzoylajoomorphine  ( loc .  cit.)  was 
oxidised  to  a  phenanthraquinone  derivative  containing  all  the  original 
substituents  (compare  following  abstract).  This  result  excludes  there¬ 
fore  the  possibility  of  substitution  having  occurred  in  the  medial  ring 
of  the  phenanthrene  nucleus.  The  3 : 4-dimethoxyphenanthrene- 
carboxylic  acid  was  converted  into  3:4: 8-trimethoxyphenanthrene 
by  Curtius’  method  and  this  establishes  the  position  of  the  carboxjd 
group ;  consequently  the  carbon  chain  of  the  side-ring  must  be  united 
to  position-8  of  the  phenanthrene  nucleus.  These  considerations 
support  the  constitution  formerly  ascribed  to  ajuomorphine  (loc.  cit.). 

W.  R. 


Oxidation  of  Tribenzoyla/jomorphine.  Robert  Pschorr  and 
0.  Spangenberg  (Ber.,  1907,  40,  1995 — 1998). — Tribenzoylapomor- 

phinequinone  (annexed  formula),  ob¬ 
tained  by  the  action  of  chromicacidon 
an  acetic  acid  solution  of  tribenzoyl- 
apomorphine,  crystallises  in  yel¬ 
lowish-red  rods  from  ethyl  acetate  ; 
m.  p.  178 — 179°  (corr.).  It  gives 
the  same  colour  reactions  as  diacetyl- 
morphol.  The  phenylhydrazone, 
crystallises  in  glistening,  red  leaflets,  m.  p.  235 — 236° 

(corr. 

yellow  needles,  m.  p.  221 — 222°  (corr.).  On  hydrolysis  with  sodium 
ethoxide,  'N-benzoylapomorphinequinone,  C.24H1905N,  is  formed  in  red 
flakes,  m.  p.  218°  (corr.) ;  its  phenylhydrazone  has  m.  p.  228°  (corr.). 

W.  R. 


•[CH2]2*NMeBz 


^44-^-33^6^31 


Transformation  of  apoMorphine  into  3:4: 8-Trimethoxy- 
phenanthrene.  Robert  Pschorr,  Hans  Einbeck,  and  O.  Spangen- 
berg  (Ber.,  1907,  40,  1998 — 2001.  Compare  Abstr.,  1906,  i,  878 ; 
1903,  i,  193). — Ethyl  3  :  A-dimethoxyphenanthrene-<d-carboxylate,Gl%H.l%Oi , 
forms  yellow  crystals,  m.  p.  81 — 83°,  and  on  treatment  with  hydrazine 
hydrate  at  100°  for  twenty  hours  yields  the  hydrazide,  Cl7H1603'N’2, 
crystallising  in  needles,  m.  p.  194 — 195°.  This  was  converted  into  the 
urethane,  C19H1904N,  by  means  of  amyl  nitrite  and  hydrogen  chloride 
in  alcohol  ;  it  crystallises  in  glistening  needles,  m.  p.  165°.  On 
hydrolysis  with  alcoholic  ammonia  at  180°  and  subsequent  acidifica¬ 
tion,  S-amino-S  :  4 -dimethoxy phenanthrene  hydrochloride  is  obtained  in 
long  needles,  m.  p.  290°.  This,  by  diazotisation,  is  converted  into 
3  :  A-dimethoxy-H-phenanthrol,  crystallising  in  prisms,  m.  p.  182 — 183°; 
by  methylation,  3:4:  8 -trimethoxy phenanthrene,  0l7H1603,  is  obtained. 
The  picrate  has  m.  p.  129°.  W.  R. 
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Synthesis  of  3:4: 8-Trimethoxyphenanthrene.  Robert 
Pschorr  and  Hans  Busch  ( Ber .,  1907,  40,  2001 — 2003). — This 
communication  describes  the  preparation  of  trimethoxyphenanthrene, 
identical  in  all  respects  with  that  obtained  from  opomorphine. 
Sodium  o-methoxypbenylacetate  on  being  heated  at  120°  with  1*5 
mol.  of  'MC.-o-nitrovanillin  methyl  ether,  and  acetic  anhydride  for 
forty-eight  hours,  yields  a-o-metkoxyphenyl-2-nitro-d  :  4- dimethoxy - 
cinnamic  acid,  C18Hl707N,  crystallising  in  prisms,  m.  p.  219 — 221° 
(corr.).  This,  on  reduction  with  ammonia  in  the  presence  of  ferrous 
sulphate,  gives  the  corresponding  ammo-acid,  C18H10O6H,  which 
forms  yellow  rhombohedra,  m.  p.  189 — 190°  (corr.).  The  conversion 
into  3:4:  8-trimethoxyphenanthrene-9-carboxylic  acid,  m.  p.  250° 
(corr.),  was  accomplished  by  treatment  of  the  diazo-compound  from  the 
amioo-acid  with  copper  powder,  and  this  acid  when  heated  with  glacial 
acetic  acid  at  220 — -230°  loses  carbon  dioxide  and  gives  3  :  4  :  8-' ri- 
methoxyphenanthrene,  m.  p.  138°: 


/\/v 

Meol^/NH 
MeO 


co2h 


OMe 


->» 


\/ 


OMe 


W.  R. 


Constitution  of  Morphothebaine.  Robert  Pschorr  and  W.  L. 
Halle  (Ber.,  1907,  40,  2004 — 2006). — The  similarity  in  properties  as 
well  as  in  its  mode  of  preparation  renders  it  probable  that  apo- 
morphine  and  morphothebaine  are  allied  in  constitution.  Tri- 
benzoylmorphothebaine,  m.  p.  184°  (corr.),  when  oxidised  with  chromic 
acid  in  acetic  acid,  yields  a  thick  brown  oil  containing  tribenzoyl- 
morpholhebainequinone,  but  from  which  the  quinone  could  not  be 
Obtained  in  a  crystalline  form.  It,  however,  forms  with  phenyl- 
hydrazine  the  tribenzoylmorphothebainequinone  phenylhydrazone, 

^45^350^3. 

m.  p.  227°  (corr.),  crystallising  in  red  needles  ;  with  o-phenylenediamine 
it  gives  the  azine,  C45H3306N3,  of  m.  p.  201° 
(corr.),  and  crystallising  in  yellow  prisms, 
lA-Benzoyhnorphothebainequinone,  C2-H210(iN, 
is  obtained  from  the  uncrystallisable  oil  by 
hydrolysis  with  sodium  ethoxide  and  forms 
light  brown  prisms,  m.  p.  267°  (corr.).  The 
phenylhydrazone,  C31H2705N3,  forms  reddish- 
brown  needles,  m.  p.  271°  (corr.),  and  the 
azine,  C31H2504N3,  light  brown  prisms,  m.  p. 
274 — 275°.  Morphothebaine  has  therefore  the  annexed  constitution. 

W.  R. 


H2  N-Me 


Catalytic  Actions  of  Finely-divided  Metals  on  Nitrogen 
Compounds.  Maurice  Padoa  (Atli  B.  Accad.  Lincei,  1907,  [v],  16, 
i,  818 — 822). — In  continuation  of  work  previously  published  (Abstr., 
1906,  i,  530,  765),  the  author  has  investigated  the  action  of  reduced 
nickel,  in  presence  of  hydrogen,  on  pyridine  and  piperidine. 

When  pyridine  vapour  and  hydrogen  are  passed  over  reduced  nickel 
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heated  at  180—250°,  the  products  obtained  are  traces  of  secondary 
bases  (?  piperidine)  and  a  non-basic  compound,  which  has  the  properties 
of  the  pyrroles,  but  could  not  be  identified  owing  to  the  smallness  of 
the  yield. 

Since  piperidine  contains  sufficient  hydrogen  to  bring  about  the 
desired  transformation,  this  compound  was  submitted  to  the  action  of 
reduced  nickel  alone,  the  temperatures  employed  varying  between  180° 
and  250°.  The  products  obtained  consist  of  :  (1)  pyridine;  (2)  pyrrole 
compounds  in  larger  proportion  than  in  the  case  of  pyridine,  but  still 
insufficient  for  identification  ;  (3)  a  secondary  base,  Cl0H21N  or 

c5nh 

io’  °#HU,  b.  p.  170 — 190°,  which  is  obtained  as  a  colourless  oil 
having  an  odour  like  that  of  piperidine,  gives  Liebermann’s  reaction 
for  nitroso-compounds,  and  yields  a  yellow,  crystalline  picrate, 
C10H21N,C6H3O7N3, 

m.  p.  125°  ;  (4)  a  dense,  oily  base,  CUH23N2  or  C5NH10*[CH2]4,C5NH10, 
b.  p.  175 — 180°/28  mm.,  which  yields  a  picrate ,  ChH28N2,2C6H307N3, 
m.  p.  192 — 193°,  an  aurichloride,  m.  p.  176 — 177°,  and  a  platini- 
chloride,  m.  p.  230°  (decomp.) ;  the  base  gives  Liebermann’s  reaction, 
and  has  the  normal  molecular  weight  in  freezing  benzene.  The 
constitution  and  characters  of  this  base  are  similar  to  those  of 
a-S-dipiperidylbutane  (Tohl,  Abstr.,  1895,  i,  681).  T.  H.  P. 


Action  of  Aniline  and  ju-Toluidine  on  Methyl  y-Bromopropyl 
Ketone.  Synthesis  of  A-Phenylated  Pyrroline  and  Pyrrolidine 
Derivatives.  Joseph  Markwalder  ( J .  pr.  Chem.,  1907,  [ii],  75, 
329 — 368). — It  was  shown  by  Lipp  (Abstr.,  1887,  277)  that  methyl 
y-bromopropyl  ketone  reacts  with  ammonia  forming  a  pyrrole 
derivative,  whilst  Hielscher  (Abstr.,  1898,  i,  338)  found  that  derivatives 
of  dihydropyrrole  are  formed  by  the  action  of  ammonia  and  of  methyl- 
amine  on  the  bromo-ketone.  The  present  work  was  undertaken  to 
determine  if  this  bromo-ketone  reacts  in  the  same  manner  with 
primary  aromatic  amines,  since  tetrahydropyridines  are  formed  by 
the  action  of  ammonia,  or  of  primary  aliphatic  or  aromatic  amines  on 
methyl  8-bromobutyl  ketone  (Lipp,  Abstr.,  1892,  1243  ;  1896,  i,  317)  ; 
to  compare  the  behaviour  of  the  resulting  A-phenylated  dihydropyrroles 
with  that  of  the  corresponding  A-phenylated  tetrahydropyridines,  and, 
in  view  of  the  interest  attached  to  the  2-substituted  pyrrolidines  in 
their  relation  to  hygrine  and  the  alkaloids  of  the  tropine  group 
(Willstatter,  Abstr.,  1900,  i,  405),  to  study  the  products  obtained  on 
reduction  of  the  dihydropyrroles  in  question. 

Methyl  y-anilinopropyl  ketone,  N  HPh  •  CH2*CH2*  CO  Me,  the  primary 
product  of  the  action  of  aniline  on  methyl  y-bromopropyl  ketone, 
undergoes  immediate  condensation  in  the  presence  of  the  hydrogen 
bromide  simultaneously  formed,  hence  the  product  obtained  is  1  -phenyl- 


2-methylA  :5 -dihydropyrrole  hydrobromide,  l  riTr  ^>NPh,HBr;  on 

liberation  of  the  base,  the  pyrrole  ring  is  resolved,  the  y-anilino -ketone 
being  formed  (compare  Freund,  Abstr.,  1893,  i,  1 16).  Whilst  reduction 
of  the  anilino-ketone  with  sodium  in  alcoholic  solution  leads  to  the 
formation  of  the  corresponding  sec  .-alcohol, 

OH-CHMe-CH2-CH2-CH2*NHPh, 
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the  reduction  by  means  of  tin  and  hydrochloric  acid  leads  to  that  of 

CH 

l-phenyl-2-methylpyrrohdine, 


CH2*CHMe.  ,  .  ,  .  ,  V1 

A  ^>NPh,  which  is  stable  on 


liberation  from  its  salts. 

Similar  compounds  are  obtained  by  the  action  of  jo-toluidine  on 
methyl  y-bromopropyl  ketone. 

As  Fischer  has  shown  that  pyrrolidine-2-carboxylic  acid  is  formed 
by  the  hydrolysis  of  egg-albumin  (Abstr.,  1901,  i,  745),  some  interest 
was  attached  to  the  oxidation  of  1  -phenyl-2 -methylpyrrolidine  to 
l-phenylpyrrolidine-2-carboxylic  acid  ;  an  attempt  to  accomplish  this 
by  means  of  potassium  permanganate  and  sulphuric  acid  was 
unsuccessful. 

\-Phenyl-2-methyl-A  :  5 -dihydropyrrole  hydrobromide  is  formed  with 
development  of  heat  by  the  action  of  aniline  on  methyl  y-bromopropyl 
ketone  ;  the  hydrochloride ,  formed  by  the  action  of  hydrochloric  acid 
on  methyl  y-anilinopropyl  ketone,  and  the  sulphate  are  obtained  as  light 
brown,  viscid  oils  ;  the  picrate,  C,7H1607N4,  crystallises  in  yellow 
needles,  m.  p.  132°;  the  orange,  crystalline  platinichloride  is  unstable. 

Methyl  y-anilinopropyl  ketone  crystallises  in  microscopic  leaflets, 
m.  p.  23 — 25°,  and  when  heated  yields  an  oily  anhydride,  C22H28ON2. 
The  oxime  of  the  anilino-ketone,  CnH16ON2,  crystallises  in  leaflets, 
m.  p.  86 — 88c  ;  the  phenylhydrazone  gives  a  dark  red,  almost  violet, 
coloration  with  ferric  chloride  in  concentrated  sulphuric  acid  solution  ; 
the  semicar bazone,  C12H18ON4,  forms  colourless  leaflets,  m.  p.,  142°; 
the  benzoyl  derivative  was  obtained  as  a  viscid,  light  brown  oil. 

l-Phenyl-2-methylpyrrolidine  (Schultz  and  Friemehlt,  Abstr.,  1899, 
i,  541),  b.  p.,  127"5°/13  mm.  ;  the  stannochloride,  m.  p.,  107 — 109  ;  the 
platinichloride,  m.  p.  114°  (decomp.)  ;  the  picrate,  m.  p.  110°. 

Methyl-y-anilinopropylcarbinol  is  obtained  as  a  viscid,  brown  oil, 
forms  syrupy  salts ,  and  readily  loses  water ;  the  benzoyl  derivative  is  a 
light  brown  oil. 

Methyl  y-^-toluidinopropyl  ketone,  C12HiyON,  formed  by  the  action  of 
jo-toluidine  on  methyly-bromopropyl  ketone  and  treatmont  of  the 
product  with  potassium  hydroxide,  crystallises  in  needles,  m.  p.  73° 
(decomp.);  the  oxime  hydrochloride  forms  needles,  m.  p.  154°;  the 
oxime  crystallises  in  needles  or  rhombic  plates,  m.  p.  131  — 132°,  and 
reduces  ammoniacal  silver  and  Fehling’s  solutions  when  heated. 

1  -p-  Tolyl-2-methyl-k :  5  -dihydropyrrole  hydrochloride  and  hydrobromide 
are  deliquescent ;  the  picrate,  C5H8N,C7H7,C0H3O7N3,  crystallises  in 
scales,  m.  p.  132°. 

Methyl-y-Tptoluidinopropylcarbinol,  C12H13ON,  formed  by  reduc¬ 
tion  of  the  ketone  with  sodium  in  alcoholic  solution,  crystallises  in 
slightly  brown  leaflets,  m.  p.  64° ;  the  salts  and  benzoyl  derivative 
cannot  be  crystallised.  G.  Y. 


10-Phenylacridinium  Compounds.  Fritz  Ullmann  and  Rudolf 
Maag  ( Ber .,  1907,  40,  2515 — 2524). — Reduction  of  10-phenylacridone 
by  means  of  sodium  and  ethyl  or  amyl  alcohol  gives  a  good  yield 
of  10-phenyldihydroacridine,  which,  on  oxidation  with  iodine,  is 
converted  into  10-phenylacridinium  periodide.  10-Phenylacridone 
may  also  be  transformed  into  compounds  of  the  acridinium  series 
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by  the  action  of  Grignard’s  reagent ;  thus,  when  magnesium  phenyl 
bromide  is  used,  9  : 10-diphenylacridol  is  obtained,  the  reaction  being 
analogous  to  that  observed  by  Biinzly  and  Decker  (Abstr.,  1904, 
i,  344)  in  the  case  of  methylacridone.  Of  the  salts  of  the  new 
acridinium  compounds,  the  chlorides  especially  are  readily  soluble  in 
water  giving  yellow  solutions.  When  ammonia-'solution  is  added  to 
a  solution  of  the  diphenylacridinium  chloride,  the  liquid  becomes  turbid 
after  some  time ;  the  reaction  which  takes  place  is  analogous  to  that 
occurring  with  the  alkyl  halogen  derivatives  of  the  acridine  series 
investigated  by  Hantzsch  and  Kalb  (Abstr.,  1900,  i,  113)  and  by 
Decker  (Abstr.,  1902,  i,  691),  the  first  product  being  an  ammonium 
base,  which  becomes  rapidly  transformed  into  the  insoluble  acridol. 
9 : 10-Diphenylacridol  is  very  stable  and  yields  the  corresponding 
ether  on  boiling  with  alcohol.  The  analogous  10-phenylacridol  could 
not  be  obtained  pure,  as  it  readily  undergoes  oxidation  to  10-phenyl- 
acridone. 


OH  v 

10 -Pkenyldihydroctcridine,  C6H4<^^p^^>C6H4,  prepared  by  the  action 

of  sodium  on  an  amyl  alcoholic  solution  of  10-phenylacridone,  crystal¬ 
lises  from  glacial  acetic  acid  in  colourless  needles  or  prisms,  m.  p. 
119°. 


10 -Phenylacridinium  periodide,  ^>C6H4,  crystallises 

from  alcohol  in  feather-like  aggregates  of  thick,  brownish-red  needles. 
10 -Phenylacridinium  iodide ,  C6H4<^  ^>C6H4,  prepared  by  the 


action  of  dilute  sulphuric  acid  on  the  periodide,  separates  in  long, 
cinnabar-red  needles,  m.  p.  233°  (decomp.). 

On  treating  10-phenylacridinium  iodide  with  benzene  and  dilute 
sodium  hydroxide  solution  and  passing  hydrogen  chloride  into  the 
dried  benzene  solution  of  the  10-phenylacridol  thus  obtained, 
1 ^-phenylacridinium  chloride  separates  in  oily  drops  changing  to  star¬ 
shaped  aggregates  of  needles ;  the  yellow  alcoholic  solution  of 
10-phenylacridinium  chloride,  which  exhibits  an  intense  green  fluor¬ 
escence,  is  decolorised  by  ammonia  and  then  shows  a  blue  fluorescence. 
10-Phenylacridinium  chloride  may  also  be  obtained  by  passing  chlorine 
into  a  benzene  solution  of  10-phenyldihydroacridine. 

10-Phenylacridinium  chloride  forms  double  salts  with  ferric  chloride , 
C19H14NCl,FeCl3,  and  platinum  chloride,  (C19H14NCl)2,PtCl4. 

5  :  10 -Diphenylacridol,  C6H4<^^^^^^>C6H4,  crystallises  from 


light  petroleum  in  colourless,  glassy  prisms,  m.  p,  178°.  The  addition 
of  potassium  iodide  to  its  solution  in  dilute  acetic  acid  gives  the  iodide, 
C25H18NI,  which  crystallises  in  purple  needles.  5  :  10-Diphenylacridol 
forms  a  platinichloride,  (C25H18NCl)2PtCl4,  which  separates  in  yellow 
needles. 


The  methyl  ether  of  5  : 10-diphenylacridol, 


separates  from  methyl  alcohol  in  shining,  colourless  crystals,  m.  p. 
184°. 
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The  conversion  of  acridone  into  dihydroacridine  is  also  easily 
accomplished  by  reduction  with  sodium  in  either  ethyl  or  amyl  alcohol. 

C  H 

i-Aminoacridine,  C6H4<^  _^>Ct(H3*N  H2,  prepared  by  reducing 

1-aminoacridone  with  sodium  in  amyl  alcohol,  separates  in  yellowish- 
brown  needles. 

CH  N 

Dihydroquinacridine,  C0H4<^XTTf^>CflH2<^  '  prepared  by 

-N  H.'  C  11'' 

reducing  an  alcoholic  solution  of  quinacridone  (compare  Ullmann  and 
Maag,  Abstr.,  1906,  i,  459)  by  means  of  sodium  or,  in  small  quantity, 
by  distilling  quinacridone  with  zinc  dust,  crystallises  from  alcohol  in 
red  needles,  m.  p.  243°  ;  its  hydrochloride,  C20H14N2,HC1,  separates  in 
steel-blue  crystals. 

q  ^ 

Quinacridine,  C6H,<^  i  ^>CcH2<^  <  ]>C6H4,  prepared  by  the 

IN  O  Ji 

action  of  glacial  acetic  acid  and  a  little  nitric  acid  on  dihydroquin¬ 
acridine,  crystallises  from  alcohol  in  slender,  faintly  yellow  needles, 
m.  p.  245°.  T.  H.  P. 

Condensation  of  Oxalic  Esters  with  tert.  -Aromatic 
Amines.  Alfred  Guyot  ( Compt .  rend.,  1907,  144,  1051-1053. 
Compare  Haller  and  Guyot,  this  vol.,  i,  565). — The  oxalic  esters  react 
with  tert. -aromatic  amines  in  presence  of  a  small  quantity  of  alu¬ 
minium  chloride  at  low  temperatures  forming  dialkylaminophenyl- 
glyoxalic  esters  of  the  type  NRY^H^CO'COgR.  At  higher 
temperatures  or  in  the  presence  of  more  aluminium  chloride,  the 
principal  products  are  tetra-alkyldiaminophenylglycollic  esters  of  the 
type  OH,C(C0H4*NR'2)2-CO2E..  At  still  higher  temperatures  and  in 
presence  of  a  large  excess  of  aluminium  chloride,  the  substituted 
glycollic  esters  are  replaced  by  hexa-alkyltriaminotriphenylacetic  esters, 
002R-C(C6H4-NR'2)3. 

All  these  products  are  obtained  in  yields  of  50 — 75%  of  the  theoretical, 
except  in  the  case  of  methyl  oxalate.  The  three  types  of  products 
formed,  when  treated  with  sulphutic  acid,  decompose  quantitatively, 
evolving  carbon  monoxide,  and  giving  respectively  dialkylaminobenzoic 
acids,  NR'2'C6H4,C02H,  tetra-alkyldiaminobenzophenones, 

.  CO(C6H4-NR'2)2, 

and  hexa-alkyltriaminotriphenylcarbinols,  OH,C(C6H4,NR'2)8. 

Apart  from  its  industrial  interest  as  affording  a  means  of  preparing 
dyes,  at  prtsent  made  by  the  use  of  carbonyl  chloride,  this  reaction 
affords  an  explanation  of  the  formation  of  such  substances  asrosolicand 
pararosolic  acids  and  diphenylamine-blue,  since  it  may  be  assumed  that 
in  the  ordinary  methods  of  preparing  these  substances  reactions  similar 
to  those  described  take  place,  the  intermediate  pioducts  formed  being 
under  the  conditions  of  the  reaction  decomposed  with  the  evolution  of 
carbon  monoxide  and  carbon  dioxide  giving  rise  to  the  dyes.  T.  A.  H. 

Products  of  Condensation  of  Ethyl  Oxalate  with  Dimethyl- 
aniline  in  Presence  of  Aluminium  Chloride.  Alfred  Guyot 
(Compt.  rend.,  1907,  144,  1120 — 1123.  Compare  preceding  abstract). 
— When  a  solution  of  ethyl  oxalate  and  dimethylaniline  in  anhydrous 
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ether  is  added  to  a  solution  of  aluminium  chloride  in  dry  ether,  a  60% 
(of  theory)  yield  of  Michler  and  Hanhardt’s  ethyl  jj-dimethylanilino- 
glyoxylate,  NMe2*C6H4*COC02Et  (Abstr.,  1878,  421),  is  obtained 
together  with  a  small  quantity  of  ethyl  tetramethyldiaminodiphenyl- 
gly collate,  0H*C(C6H4*NMe2)2,C02Et.  The  latter  compound  becomes 
almost  the  sole  product  if  the  amount  of  dimethyl  aniline  is  increased, 
and  the  ethereal  solution  of  aluminium  chloride  more  dilute. 

Ethyl  tetramethyldiaminodiphenylglycollate  forms  transparent, 
colourless  prisms,  m.  p.  112°,  which  in  the  light  very  rapidly  become 
yellow.  It  dissolves  in  acetic  acid  with  an  intense  indigo-blue  colora¬ 
tion,  and  condenses  with  tertiary  aromatic  amines  in  neutral  or  acid 
aqueous  solution  giving  triphenylmethane  derivatives, 
NR2-C6H4-C(C6H4*NMe2)2-C02Et. 

It  dissolves  in  concentrated  sulphuric  acid  with  an  intense  yellow 
colour,  and  the  solution  when  heated  at  140°  evolves  carbon  monoxide 
and  gives  a  quantitative  yield  of  tetramethyldiaminobenzophenone. 
If  a  solution  of  aluminium  chloride  in  anhydrous  ether  be  rapidly 
added  to  a  mixture  of  ethyl  oxalate  and  dimethylaniline,  the  chief 
product  is  ethyl  hexamethyltriaminotripheny  l  acetate, 
C(C6H4-NMe2)8*C02Et. 

It  forms  colourless  crystals,  m.  p.  176°,  and  dissolves  without  colora¬ 
tion  in  concentrated  sulphuric;  the  solution  on  heating  at  140°  sud¬ 
denly  becomes  orange-yellow,  evolves  carbon  monoxide,  and  gives  an 
almost  theoretical  yield  of  crystal-violet.  Ethyl  hexamethyltriamino- 
triphenylacetate  is  also  formed  by  the  condensation  of  the  above  gly- 
oxylate  or  glycollate  or  of  ethyl  aminotetramethyldiaminodiphenyl- 
acetate  with  dimethylaniline,  and  together  with  ethyl  dimethylanilino- 
glyoxylate,  by  the  action  of  ethyl  oxalylchloride  on  dimethylaniline, 
but  not  by  the  action  of  this  base  on  ethyl  trichloroacetate.  E.  H. 

Synthesis  of  the  Auramines  by  Means  of  the  Oxalic  Esters. 
Alfred  Guyot  ( Gompt .  rend.,  1907,  144,  1219 — 1220). — The  indigo- 
blue  aqueous  solutions  of  the  neutral  salts  of  the  tetra-alkyldiamino- 
diphenylgly collie  esters  (preceding  abstracts)  with  acids,  when  treated 
with  ammonia,  give,  not  the  corresponding  hydroxy-compound,  but  a 
tetra-alkyldiaminodiphenylaminoacetic  ester,  thus  : 
C(C6H4-NR2)2C1-C02R'  +  2NH3  =  NH4C1  +  NH2-C(C6H4-NR2)2-C02R'. 
The  new  compounds  are  leucoauraminecarboxylic  esters,  and  exhibit 
the  properties  of  the  leucoauramines.  They  dissolve  in  glacial  acetic 
acid  to  intensely  blue  solutions,  and  in  neutral  or  acid  solution  they 
condense  with  tertiary  aromatic  amines  giving  triphenylmethane 
derivatives  ;  thus  a  theoretical  yield  of  ethyl  hexamethyltriamino- 
triphenylacetate  is  obtained  by  warming  a  molecular  mixture  of 
dimethylaniline  and  ethyl  aminotetramethyldiaminodiphenylacetate, 
0fiH,-NMe2  +  NH2-C(C6H4-NMe2)2*C02Et  = 

C(C6H4-NMe2)3-G02Et  +  NH3. 

They  are  oxidised  by  potassium  ferricyanide  to  the  auramines 
C(C6H4*NR2)2!NH,  which  are  precipitated  in  a  pure  condition.  E.  H. 

Quinonoid  Compounds.  XII.  Aniline-black.  I.  Richard 
Willstatter  and  Charles  Watson  Moore  (Ber.,  1907,40,  2665 — 2689. 
Compare  Nover,  this  vol.,  i,  262). — Caro  ( Chem .  Zeit.,  1896,  21,  840) 
vol.  xcn.  i.  y  y 
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obtained  by  the  oxidation  of  aniline  in  aqueous  alkaline  solution  a 
yellow  substance,  which  he  showed  to  be  a  quinonoid  derivative  of 
jo-aminodiphenylamine.  He  drew  the  conclusion  that  the  substance 
was  benzoquinonephenyldi-imine,  but  a  re-examination  of  the  substance 
(m.  p.  73 — 77°)  shows  it  to  be  a  mixture  of  this  di-imine  and  the  benzo- 
quinonephenylmonoimine,  which  crystallise  together  in  long,  yellow 
needles  ;  they  may,  however,  be  separated  by  using  hexane  as  solvent, 
and  on  reduction  the  substance  gives  nearly  equal  amounts  of 
jo-hydroxy-  and  p-amino-diphenylamines. 

■p-Benzoquinonemonomethyldi-imine,  NMe!CcH4INH,  best  prepared  by 
the  oxidation  of  phenylenemethyldiamine  by  dry  lead  peroxide  in 
boiling  light  petroleum  (b.  p.  35 — 40°),  crystallises  in  colourless 
prisms,  m.  p.  64 — 67°.  In  one  hour  it  changes  into  a  brown -tarry 
mass.  The  sulphate  is  precipitated  in  long,  colourless  prisms  from  a 
petroleum  solution  of  the  imine  on  addition  of  an  ethereal  solution  of 
the  monohydrate  ;  on  warming  the  aqueous  solution  of  the  sulphate, 
jo-benzoquinone  is  formed.  An  ethereal  solution  of  hydrogen  chloride 
gives  a  green  precipitate  which  is  not  hydrolysed  to  benzoquinone  by 
water,  p- Benzoquinonemonophenyldi-imine ,  NPhIC6H4!NH,  is  obtained 
from  an  ethereal  solution  of  jo-aminodiphenylamine  and  dry  silver 
oxide,  and  crystallises  in  light-yellow  prisms,  m.  p.  88 — 90° ;  the  sub¬ 
stitution  of  the  phenyl  group  for  methyl  results  in  a  deepening  of  the 
colour.  Its  properties  are  similar  to  the  other  imines  described  ;  hot 
dilute  sulphuric  acid  gives  benzoquinone ;  hydroxylamine  hydrochloride 
yields  p-nitrosodiphenylamine. 

The  aqueous  solution  of  benzoquinonephenyldi-imine,  after  a  time, 
slowly  deposits  Bandrowski’s  quinonephenylmonoimine,  m.  p.  100 — -101° 
(Abstr.,  1888,  943  :  m.  p.  97°). 

The  hydrochloride  of  quinonephenyldi-imine,  C12H]0N2,HC1,  is  brown, 
and  in  the  course  of  one  day  polymerises  to  a  mixture  of  green 
insoluble  salts,  the  separation  of  which  is  accomplished  by  taking 
advantage  of  their  different  basicities.  It  is,  however,  easier  to  oxidise 
jo-aminodiphenylamine  by  ferric  chloride  (Nietzki,  Ber.,  1879,  12, 
1402),  or,  better  still,  by  hydrogen  peroxide  in  the  presence  of  a  small 
quantity  of  ferrous  sulphate. 

The  emeraldine  base,  azurine,  C24H20N4,  obtained  in  a  well  crystallised 
condition  by  first  precipitating  the  crude  base  from  its  benzene  solution 
by  light  petroleum,  then  reducing  it  to  the  leuco-base,  and  subsequent 
reoxidation,  crystallises  from  hexane  in  deep  blue,  microscopic  prisms, 
m.  p.  about  165°.  It  is  strongly  basic;  the  hydrochloride  is  bluish- 
green.  A  molecular  weight  determination  by  the  freezing  point 
method  shows  it  to  be  a  C24  derivative.  The  leuco-base ,  C24H22N4,  results 
along  with  black  oxidation  substances  by  heating  with  water  in  a  sealed 
tube  at  150 — 170°  for  five  hours,  or  by  redution  with  stannous  chloride 
or  phenylhydrazine.  It  crystallises  in  microscopic  prisms,  m.  p.  185°. 

On  oxidation  of  the  azurine  in  cold  benzene  solution  by  dry  lead 
peroxide,  a  dark  red  imine,  C,,4H18H4,  is  obtained  in  leaBets.  It  is 
further  purified  by  shaking  quickly  with  very  dilute  acid  and  then 
liberating  the  base  from  the  acid  solution  by  ammonia  ;  m.  p.  195 — 196° 
with  polymerisation.  Hydrogen  chloride  forms  the  compound, 

C24H18N4,3HC1, 
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which  is  not,  however,  a  true  trihydrochloride,  some  of  the  chlorine 
being  contained  in  the  aromatic  nucleus.  This  red  imine,  when  heated 
with  water  at  150 — 170°,  polymerises  to  a  black,  glistening  mass, 
(C24H18N4):k.  A  table  is  given  comparing  aniline-black  and  this 
“polymerisation-black”  which  show  them  to  be  very  similar,  but  not 
identical.  The  polymerisation-black  yields  a  hydrochloride ,  the  aniline- 
black  does  not  give  a  simple  hydrochloride.  An  acetyl  derivative  is 
obtained  from  this  new  black.  The  conclusion  is  drawn  that  the 
molecular  formula  of  aniline-black  must  be  at  least  C48H86N8. 

Accompanying  the  red  imine,  obtained  by  oxidising  the  emeraldine 
base,  there  is  8 — 10%  of  a  weaker  base  containing  oxygen.  This  red 
imine ,  C24H17ON’3,  does  not  form  salts  with  A/ 10  acids,  and  crystallises 
in  microscopic  needles,  m.  p.  216 — 217°.  It  polymerises  to  an  insoluble 
black  substance  when  heated  with  water  at  150 — 170°.  The  leuco- 
base,  C24H21ON3,  obtained  on  reduction  of  the  imine  with  phenyl- 
hydrazine,  is  colourless,  m.  p.  194 — 195°,  and  oxidises  easily  with 
atmospheric  oxygen  to  a  semi-quinonoid  imine ;  with  silver  oxide  it  is 
further  oxidised. 

A  second  series  of  oxygen  derivatives  of  emeraldine  is  obtained  from 
the  oxidation  of  mixture  of  p-hydroxy-  and  />-aminodiphenylamine 
with  3%  hydrogen  peroxide  and  a  little  ferrous  sulphate.  The  opera¬ 
tion  is  finished  in  five  minutes.  The  blue  imine,  C24  H19ON3,  is  purified 
through  its  sulphate,  and  crystallises  from  a  mixture  of  benzene  and 
petroleum  in  rosettes  of  needles,  m.  p.  148 — 149°.  It  behaves  towards 
water  at  150 — 170°  like  emeraldine,  partly  giving  rise  to  a  leuco-base 
and  partly  to  a  black  substance.  Another  red  imine  of  composition 
C24HnON3  is  obtained  by  oxidising  the  blue  imine  with  lead  peroxide  ; 
it  is  light  red  and  has  m.  p.  222 — 223°.  The  leuco-base ,  C24H21ON3, 
has  m.  p.  198 — 200°. 

The  paper  concludes  with  a  table  giving  the  various  colour 
changes  which  these  imines  undergo  in  alcohol,  benzene,  and  sulphuric 
acid. 


The  constitution  of  the  emeraldine  bases  cannot  be  of  the  nature  of 
aminoazo-dyes.  Although  such  condensations  have  been  recognised  in 


NH 

the  case  of  the  oxidation  of  o-phenylene- 
diamine  and  benzidine  (Abstr.,  1905,  i,  723; 

A-hh'O.h,' 

’NHPh  i>  996),  the  emeraldine  bases  do  not 

contain  the  azo-group,  as  reduction  of  the  leuco- 
bases  cannot  be  effected  under  circumstances 

\/ 

NPh 

where  the  azo-bond  would  be  broken.  The 
blue  imine  may  be 

NPh:C0H4:N-C6H4*NH-C6H4-NH2, 
the  red,  NPhIC6H4".N*C6H4’NIC6H4INH ;  the  annexed  formula  has 
been  rejected  as  such  a  compound  might  be  expected  to  yield  an  azine. 

W.  R. 

Action  of  Phenylhydrazine  on  Ketonic  2  :  4-Dimethylquinol. 

Eugen  Bamberger  and  Emil  Reber  ( Ber .,  1907,  40,  2253 — -2274. 
Compare  this  vol.,  i,  606). — The  action  of  phenylhydrazine  on  ketonic 
xyloquinol  differs  according  as  hydroxyl  ions  are  present  or  not.  In 
the  presence  of  hydroxyl  ions,  addition  of  the  IS’H’NH-CgHg  group 

y  y  2 
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and  the  H  atom  takes  place  in  positions  5  and  6  respectively, 
thus  : 


Me  OH 

Me  OH 

Me  OH 

\/ 

\/ 

\/ 

C 

C 

C 

Hc/\cH  ~ 

*  NHPh-NH-Hc/^CH 

NHPh-N:c/\CH 

HC^  ^CMe 

H-HClJJCMe 

H2Cl  liCMe 

CO 

CO 

C 

(I.)  (II.)  N-NHPh 

The  resulting  hydroxyketophenylhydrazinodimethyltetrahydro- 
benzene  (I)  has  the  reactions  typical  of  hydrazo-compounds. 

When  the  action  of  phenylhydrazine  on  xyloquinol  is  conducted  in 
neutral  (ethereal)  solution,  the  main  product  of  the  action  is  the  bis- 
phenylhydrazone  of  a  hydroxydiketodimethyltetrahydrobenzene  (II). 

HydroxyTcetophenylhydrazinodimethyltetrahydrobenzene  (formula  I) 
forms  silky  needles,  m.  p.  213 — 2 13 *5°  (decomp.).  It  is  readily 
soluble  in  mineral  acids  and  is  reprecipitated  on  the  addition  of  alkali ; 
it  reduces  Fehliog’s  solution  in  the  cold.  Its  picrate, 

^20-^-21^9®5’ 

has  m,  p.  177°  (decomp.).  Its  oxalate ,  (CuHl802N2)2,C2H204,  has 
m.  p.  180°  (decomp.).  When  oxidised  by  ferric  chloride  in  dilute 
hydrochloric  acid  solution,  the  hydrazinoquinol  is  converted  into 
^-benzeneazo-Q-hydroxy- 1  :  3 -dimethylbenzene  (formula  III),  thus  : 

Me  OH  /  Me  OH\ 


Me 


NHPh-NH/  >H 


H 


Me 


— > 


NPhiN/^H 

hIh 


Me 


NPhlN./^H 
Hi  jMe 


0 


o  J  (HI.)  OH 


The  latter  forms  orange  -  yellow,  glistening  needles,  m.  p. 
113  5 — 114°.  Its  solution  in  concentrated  sulphuric  acid  is  red.  It 
forms  a  benzoyl  derivative,  crystallising  in  orange -coloured,  glistening 
needles  or  leaflets,  m.  p.  115 — 116°.  The  benzeneazoxylenol  itself  is 
reduced  by  aluminium  amalgam  to  form  &-amino-k-hydroxy-\  :  3-di¬ 
methyl  benzene,  CMe<^^  ^  ^CMo^^ * OH’  f°rms  glistening 

needles  or  nacreous  scales,  m.  p.  166'5 — 167°.  In  order  to  confirm 
the  constitution  assigned  to  the  preceding  compound,  it  was  synthesised 

from  nitro-as-m-xylidine,  CMe^^^^^^^C^ H2,  the  amino- 

group  being  replaced  by  a  hydroxy-group  in  the  usual  manner,  and 
the  resulting  6-nitro-4-hydroxy-l  :  3-dimethylbenzene  then  reduced  by 
stannous  chloride. 

When  ketonic  xyloquinol  is  heated  with  phenylhydrazine  for  thirty- 
five  to  forty  hours  in  the  presence  of  ether,  one  of  the  products  of  the 
action  is  l-benzeneazo-2  :  4-dimethylbenzene,  which  was  identified  by 
reducing  it  by  zinc  dust  to  the  corresponding  hydrazo-compound,  m.  p. 
99-5 — 100°.  The  main  product  is,  however,  hydroxydiketodimethyl - 
tetrahydrobenzene  bisphenylhydrazone  (formula  II),  which  separates 
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from  benzene,  alcohol,  or  light  petroleum  in  silky,  orauge-coloured 
needles,  m.  p.  1 68*5 — 169*5°.  Its  alcoholic  solution  does  not 
reduce  either  Fehling’s  solution  or  silver  oxide,  but  reduces  silver 
nitrate  slowly  at  the  ordinary  temperature.  When  oxidised  by  ferric 
chloride,  it  is  converted  into  4  :  G-bisbenzemazo-l  :  3-dimethylbenzene, 

CMe^Q^  Ph)-GH>C*N2Ph>  forms  glistening,  orange-red 

scales,  m.  p.  171 — 171*5°. 

The  latter  compound,  on  reduction  with  aluminium  amalgam,  forms 
1  :  3-xylylene-4  :  6-diamine. 

Benzeneazoketodimethyldihydrobenzene  phenylhydrazone, 

CMe^^  pu 

o  Me«^c(:  N2HPh)  •  CHg  ^ 

may  be  obtained  by  adding  a  little  hydrochloric  acid  to  a  concentrated 
solution  of  hydroxydiketodimethyltetrahydrobenzene  bisphenylhydr- 
azone  in  acetone  as  orange-coloured  needles,  m.  p.  152-5 — 153*5°, 
the  operation  being  conducted  in  an  atmosphere  of  coal-gas.  This 
compound  is  very  readily  oxidised  to  form  the  azo-compound  with 
m.  p.  171 — 171*5°,  already  described.  A.  McK. 


Oxidation  of  Uracil  Derivatives.  Gustav  Offe  ( Annalen ,  1907, 
353,  267 — 283.  Compare  Behrend  and  Dietrich,  Abstr.,  1900,  i,  120; 
Behrend  and  Thurm,  Abstr.,  1902,  i,  832  ;  Behrend  and  Fricke, 
Abstr.,  1903,  i,  739  ;  Behrend  and  Hufschmidt,  Abstr.,  1906,  i,  310; 
Hoebel,  this  vol.,  i,  557). — It  has  been  shown  previously  that  when 
oxidised  with  potassium  permanganate  equivalent  to  three  atoms  of 
oxygen  in  the  cold,  4-methyluracil  yields  chiefly  acetylcarbamide  and 
oxalic  acid,  the  hydrolysis  products  of  acetyloxaluric  acid,  whereas  if  the 
reaction  mixture  is  heated,  the  principal  product  is  oxaluric  acid,  the 
hydrolysis  product  of  parabanic  acid,  which  is  formed  together 
with  acetic  acid.  The  oxidation  of  5-substituted-4-methyluracils, 

NH<C0-NH>CMe  (X  =  Br,N02,NH2), 

has  been  studied  now  in  the  same  manner.  The  products  obtained  are 
thoso  formed  from  4-methyluracil,  but  their  relative  amounts  are  found 
to  depend  largely  on  the  nature  of  the  substituting  group.  5-Bromo- 
and  5-nitro-4-methyluracils  yield  acetylcarbamide  together  with  little 
oxaluric  acid,  the  proportion  between  the  amounts  of  the  products 
being  almost  the  same  if  the  oxidation  takes  place  in  cold  or  in  boiling 
solution.  5-Amino-4-methyl uracil,  on  the  other  hand,  resembles 

4- methyluracil,  yielding  acetylcarbamide  together  with  smaller  amounts 
of  oxaluric  acid  when  oxidised  in  the  cold,  but  oxaluric  acid  as  the 
chief  product  when  oxidised  in  boiling  solution.  This  difference  in 
behaviour  is  ascribed  to  the  pronounced  acid  nature  of  the  bromo-  and 
nitro-methyluracils,  in  consequence  of  which  the  formation  of  free 
alkali  and  therefore  the  conversion  of  the  intermediately  formed 
met hyhsodial uric  acid,  or  the  corresponding  bromo-  and  nitro-deriv- 
atives,  into  acetylallanturic  acid  is  prevented.  In  agreement  with  this, 
acetyloxaluric  acid,NHAc*CO*NH-CO’C02H,  is  obtained  from  5-bromo-, 

5- nitro,  and  5-amino-methyluracils  if  the  formation  of  free  alkali 
during  the  oxidation  is  prevented  entirely. 
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It  is  shown  that  when  hydrolysed  with  alkalis  or  when  boiled  in 
neutral  or  slightly  acid  solution,  acetyloxaluric  acid  yields  acetylearb- 
amide  and  oxalic  acid,  but  that  oxaluric  acid  is  not  formed.  This  is  of 
importance  as  showing  that  the  oxaluric  acid,  obtained  on  oxidation  of 
4-methyluracil,  must  be  derived  wholly  from  intermediately  formed 

co-co 

parabanic  acid,  NH<^^  this  five  atom-ring  being  formed  by 

oxidation  of  the  six  atom  pyrimidine  ring  of  the  uracil. 

Derivatives  of  uracil  undergo  oxidation  in  a  manner  similar  to  those 
of  4-methyluracil  ;  the  intermediate  product  is  formyloxaluric  acid, 
0H0,NH*C0,NH,C0*C02H,  which  differs  from  acetyloxaluric  acid  in 
that  on  hydrolysis  it  yields  formic  acid  and  oxaluric  acid.  Formyl¬ 
oxaluric  acid  has  been  isolated  from  the  oxidation  products  oF  isobar- 
bituric  acid,  5-nitrouracil,  and  5-aminouracil  hydrochloride  ;  only  the 
final  product,  oxaluric  acid,  was  obtained  from  5-carbamidouracil 
(hydroxyxanthine). 

Potassium  formyloxalurate,  C4H305N2K,  crystallises  from  water  in 
small  needles  containing  about  |H20,  which  is  lost  at  120°;  the 
anhydrous  salt  decomposes  at  208'5°.  G.  Y. 


Transformation  of  Pyrroles  into  Derivatives  of  Pyrazole. 

Yicenzo  Castellana  ( AttiR .  Accad.  Lined,  1907,  [v],  16,  i,  767 — 775. 
Compare  Abstr.,  1905,  i,  941). — The  author  gives  details  of  the  work 
previously  published  ( loc .  cit.),  and  describes  the  means  adopted  to 
establish  the  constitutions  of  the  products  obtained. 

When  the  ketone,  m.  p.  90°,  is  treated  with  potassium  permanganate 
in  presence  of  alkali,  one  of  the  following  two  compounds  is  obtained 
according  to  the  conditions  of  the  reaction.  (1)  l-Phenyl-5-methyl- 
pyrazole- 3-carboxyl ic  acid  (compare  Claisen  and  Roosen,  Abstr.,  1891, 
1106);  (2)  l-phenylpyrazole-3  :  5-dicarboxylic  acid  (compare  Balbiano, 
Abstr.,  1890,  1164).  The  ketone  hence  has  the  constitution  previously 
suggested  for  it  (loc.  cit.). 

When  treated  with  amyl  nitrite  (1  mol.)  in  presence  of  sodium 
ethoxide,  the  ketone  (1  mol.)  yields  an  isom£roso-derivative,  G12Hn02N3, 
which  crystallises  from  benzene  in  small,  almost  white,  hard  needles, 
m.  p.  172°,  whilst  the  use  of  double  the  above  pro- 
NPh*C  CH.N'O  p0rtion  of  amyl  nitrite  leads  to  the  formation  of  the 
|  CH  I  anhydride  of  the  diisom’iroso-derivative  (annexed 

y - b-COCH.’hT  f°rma^a))  which  crystallises  from  benzene  iu 

minute  needles,  m.  p.  175°,  and  is  soluble  in 
alkalis,  from  which  it  is  reprecipitated  by  carbon  dioxide.  T.  H.  P. 


Diphenylglyoxaline  and  i/'-Chlorodiphenylglyoxaline.  Hein¬ 
rich  Biltz  ( Ber .,  1907,  40,  2630 — 2636). — Anew  method  of  preparing 
diphenylglyoxaline  (compare  Pinner,  Abstr.,  1905,  i,  476).  Although 
4 : 5-diphenyliminazolone  (Abstr.,  1905,  i,  674)  cannot  be  directly 
reduced  by  phosphorus  and  hydriodic  acid,  the  reduction  to  the 
glyoxaline  may  be  accomplished  almost  quantitatively  in  two  stages. 

NH—CCL 


2-Chloro-k  :  5- diphenylglyoxaline , 


CPhICPh 


^>FT,  prepared  by  heating 


phosphoryl  chloride  and  diphenyliminazolone  in  a  sealed  tube  at  140c 


ORGANIC  CHEMISTRY. 


647 


for  four  hours,  crystallises  in  colourless,  slender  ueedles,  m.  p.  217*5°, 
and  is  easily  reduced  to  diphenylglyoxaline  by  zinc  and  hydrochloric 
acid.  Diphenyliminazolone  cannot  be  regenerated  from  the  chloro-com- 
pound  by  heating  with  hydrochloric  acid  or  by  silver  oxide.  Heating 
with  10%  nitric  acid  results  in  its  hydrolysis  to  benzil  and  carbamide. 

2-Chloro-4 : 5-diphenylglyoxaline  does  not  form  salts  with  weak 
acids  like  oxalic  and  picric  acid;  the  hydrochloride  has  m.  p.  167 — 168°; 
the  hydrogen  sulphate,  m.  p.  123 — 124°  (decomp.).  2-Chloro-3-acetyl- 
4  :  5-diphenylglyoxaline,  C17H1S0N2C1,  m.  p.  185°,  is  easily*  hydrolysed 
by  water  or  alcohol. 

The  following  salts  of  diphenylglyoxaline  are  described  :  the  hydro¬ 
chloride  has  no  m.  p.  as  it  loses  hydrogen  chloride  at  140°  (Pinner, 
Abstr.,  1903,  i,  123,  gives  m.  p.  202°);  the  sulphate,  nitrate,  decom¬ 
poses  explosively  at  164°,  oxalate ,  decomp,  at  244°,  and  picrate  has 
m.  p.  135°.  3- Acetyl-4  : 5-diphenylglyoxaline,  Cl7H14ON2,  crystallises 

in  colourless  needles,  m.  p.  149*5°.  It  is  more  stable  than  the 
2-chloro-compound,  but  slowly  decomposes  in  water  into  the  acetate. 

Oxidation  of  diphenylglyoxaline  with  potassium  permanganate  in 
acid  solution  yields  dibenzoylcarbamide. 

An  additive  compound  of  diphenylglyoxaline  and  hydroxydiphenyl- 
triazine  is  formed  by  mixing  their  ethyl  acetate  solutions,  and  crystal¬ 
lises  in  light  yellow  needles,  m.  p.  184 — 185°.  The  chloro-compound 
does  not  yield  an  additive  product.  W.  R. 


Explanation  of  the  Formation  of  Quinoneimine  Dyes  from 
Amines  by  Oxidising  and  Halogen  Fusions.  Adriano 
Ostrogovich  and  T.  Silbermann  ( Chem .  Zentr.,  1907,  i,  1194;  from 
Bui.  Soc.  Sci.  Bucuresci,  15,  281 — 302). — It  having  been  found  that 
indulines  are  formed  if  anilines  are  heated  with  halogens  or  substances 
which  yield  free  halogens,  as  ethyleDe  iodide,  it  was  sought  to  form 
rosaniline  and  chrysaniline  dyes  in  the  same  manner,  since  whilst 
oxidation  of  aniline  leads  to  the  formation  of  induline,  rosaniline  dyes 
are  formed  if  p-toluidines  are  present.  Although  chlorine,  bromine, 
and  iodine  give  similar  results  in  the  induline  formation,  only  iodine 
is  capable  of  forming  rosaniline  from  a  mixture  of  aniline  with  o-  and 
p-toluidines,  whilst  chlorine  converts  the  aniline  into  induline  and  the 
p-toluidine  into  chrysaniline. 

Any  explanation  of  the  formation  of  induline  by  oxidation  or  by  the 
action  of  halogens  must  include  that  of  the  intermediate  product, 
benzoquinoneimine.  The  halogens  cannot  act  as  oxidising  agents,  as  the 
reaction  takes  place  with  a  quarter  of  the  halogen  necessary  for 
oxidation  of  the  hydrogen  atoms  ;  moreover,  the  halogens  are  oxidising 
agents  only  in  presence  of  water  or  alkalis.  It  is  assumed  that  the 
aniline  acts  in  the  quinone  form  I,  giving  with  halogens  the  hypo¬ 
thetical  intermediate  substances  II,  III,  and  IV.  Benzoquinoneimine- 
pheny  limine  is  then  formed  by  the  action  of  aniline  on  I\r,  or  possibly 
on  III,  which  would  account  for  the  liberation  of  hydrogen  during  the 
reaction  and  for  the  small  amount  of  halogen  required. 
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Benzoquinonediphenylimine  is  formed  by  the  action  of  aniline  on 
the  quinoneimidephenylimine. 

It  is  shown  that  the  formation  of  indulines  from  p-halogenoanilines 
and  aniline  hydrochlorides  takes  place,  not  directly,  but  in  consequence 
of  the  liberation  of  the  halogen  by  decomposition  of  the  halogeno- 
aniline. 

The  formation  of  rosaniline  from  aniline  and  jD-toluidine  is  explained 
usually  as  resulting  from  oxidation  of  the  toluidine  to  jo-aminobenzalde- 
hyde  and  condensation  of  this  with  the  aniline  ;  it  is  argued,  contrary 
to  this  view,  that  the  first  products  of  the  reaction  are  benzoquinone- 
imine  and  j>aininobenzyl  alcohol,  which  condense  with  unchanged 
aniline.  In  the  action  of  iodine  on  a  mixture  of  aniline  and  jo-toluidine, 
the  intermediate  products  are  analogously  di-iodobenzoquinoneimine 
and  jD-aminobenzyl  alcohol.  Brunner  and  Brandenburg’s  formation  of 
methyl  violet  from  jo-bromodimethylaniline  is  explained  in  the  same 
manner  (Abstr.,  1878,  314). 

Chrysaniline  must  be  formed  by  condensation  of  aniline  with  jo-amino- 
benzyl  alcohol  and  an  o-benzoquinoneimine  derived  from  jo-toluidine, 

CMe<^jfJJI>C:NH. 

Induline  dyes  are  formed  by  heating  aniline  with  iodine  or  with 
chlorine  at  180°,  or  by  heating  aniline  at  180°  with  aniline  hydro¬ 
chloride  which  has  been  oxidised  with  air,  lead  dioxide,  persulphate, 
<fcc.  G.  Y. 

Preparation  of  Magenta  and  Ortho-  and  Meta-halogen 
Magentas  by  Means  of  Iodine.  T.  Silbermann  and  Adriano 
Ostrogovich  ( Chem .  Zentr.,  1907,  i,  1197  ;  from  Bui.  Soc.  Sci. 
Bucuresci,  15,  303 — 307.  Compare  preceding  abstract). — Paramagenta 
is  prepared  by  adding  60  grams  of  iodine  to  a  solution  of  22  of 
jo-toluidine  in  38  of  aniline,  gradually  raising  the  temperature  to  180° 
and  maintaining  it  at  this  point  until  the  mass  becomes  solid. 
Magenta  is  prepared  in  a  similar  way,  using  19  grams  of  aniline, 
22  of  toluidine,  and  60  of  iodine.  When  jo-bromoaniline  is  heated  with 
2?-toluidine,  induline,  chrysaniline,  and  chrysotoluidine  are  formed,  but 
if  a  trace  of  iodine  is  added,  magenta  is  practically  the  only  product, 
hfitroaniline  yields  only  chrysaniline.  Ortho-  and  meta-halogen 
derivatives  of  magenta  have  been  prepared  from  the  corresponding 
substituted  anilines.  All  the  halogen  derivatives  are  very  sparingly 
soluble  in  water,  o -Dichloroparamagenta  does  not  crystallise,  but  has 
all  the  properties  of  a  magenta  derivative ;  o-dibromoparamagenia 
resembles  the  corresponding,  chloro-derivative.  In  the  preparation  of 
m -dichloro-  and  m -dibromo-paramagenta,  rather  large  quantities  of 
chrysaniline  are  formed  and  can  be  isolated  by  extracting  with  ether. 

E.  W.  W. 

Relations  between  the  Constitution,  Colour,  and  Absorption 
Spectra  of  the  Triphenylm ethane  Dyes.  Fritz  Reitzenstein 
and  Walther  Schwerdt  \j.  pr.  Chem.,  1907,  [ii],  75,  369 — 415. 
Compare  Abstr.,  1905,  i,  300  ;  1906,  i,  316). — In  continuation  of  the 
investigation  into  the  influence  of  substituting  groups  on  the  shade  of 
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dyes  of  the  triphenylmethane  series  ( loc .  cit.),  a  number  of  leuco-bases, 
CH(C0H4NMe2)2*C6H2MeR*NH2  and 

CH(C0H3Me-NMe2)2-C6H2MeR-NH2  [R  =  N02,  Cl,  or  S03H] 
liave  been  prepared  by  condensation  of  chloro-,  nitro-,  and  sulpho- 
toluidines  with  tetrametbyldiaminobenzhydrol  and  tetramethyldi- 
aminoditolylhydrol,  and  converted  into  products  of  the  types 
CH(C6H4NMe2)2-  C6H3Me-  NI  CH-  CH :  CH-  CH :  CH  •  NH2C1  •  C6H3Me- 
•CH(('6H4NMe2)2  by  the  action  of  dinitrophenylpyridinium  chloride 
(Abstr.,  1906,  i,  316),  and  CH(C6H4NMe2)2-C6H3Me-NH-CH:CH- 
-CHINHCl-C6H3Me-CH(C0H4NMe2)2  by  the  action  of  propiolaldehyde 
diethylacetal  (compare  Claisen,  Abstr.,  1904,  i,  14).  Compounds  of 
the  former  type  could  not  be  obtained  from  the  leuco-bases  derived 
from  the  nitrotoluidines.  The  corresponding  dyes  are  obtained  by 
oxidation  of  the  leuco-bases  by  chloranil  in  alcoholic-acetic  acid 
solution.  The  examination  of  the  absorption  spectra  of  the  dyes 
by  Form&nek’s  method  shows  that,  in  agreement  with  Noelting’s  rule, 
the  condensation  of  tetramethyldiaminobenzhydrol  with  substituted 
toluidines  leads,  in  general,  to  the  formation  of  isomeric  leuco  bases,  the 
constitution  of  the  product  depending  on  whether  the  condensation 
takes  place  in  hydrochloric  or  sulphuric  acid  solution,  but  that  the 
products  obtained  from  jt?-chloro-o-toluidine  and  tetramethyldiamino¬ 
benzhydrol  by  the  two  methods  of  condensation  are  identical,  having 
identical  absorption  spectra,  as  have  also  the  dianilides  obtained  from 
them  by  the  action  of  dinitrophenylpyridinium  chloride  ;  nevertheless, 
the  substances  have  different  melting  points. 

It  is  found  that  the  shade  of  the  simple  triphenylmethane  dyes, 
derived  from  tetramethyldiaminobenzhydrol,  is  weakened  by  a  nitro- 
group  in  the  ortho-,  but,  contrary  to  Reitzenstein  and  Runge's  state¬ 
ment  (Abstr.,  1905,  i,  300),  is  intensified  by  a  nitro-group  in  the 
meta-position.  The  colour  of  the  dye  becomes  pure  and  more  intense 
on  introduction  of  a  chlorine  atom  into  the  ortho-,  is  intensified  if  the 
chlorine  atom  assumes  the  meta-,  and  becomes  deeper  and  clearer 
if  the  chlorine  is  introduced  into  the  para-position.  The  introduction 
of  the  sulpho-group  into  the  ortho-position  results  in  a  weakening  of 
the  shade  which  changes  towards  the  green  ;  into  the  meta-position, 
in  weakening  of  the  shade  which  becomes  less  clear ;  and  into  the 
para-position,  in  intensification  of  the  colour. 

The  dyes  obtained  from  tetramethyltriaminoditolylhydrol  have 
weaker  colours ;  in  consequence  of  their  feeble  dyeing  properties,  the 
influence  of  the  position  of  the  nitro-,  chloro-,  and  sulpho-groups 
cannot  be  observed. 

The  dyes  in  which  two  tetramethyltriaminotriphenylmethane  groups 
are  united  by.  a  five  carbon  atom-chain  have  stronger  shades  than  the 
simple  dyes ;  the  colour  is  further  intensified  by  the  introduction  of  a 
chlorine  atom.  The  union  of  two  molecules  of  a  simple  dye  by  a  three 
carbon  atom-chain  results  in  a  change  from  blue  to  light  green. 

The  wave-lengths  given  in  the  following  description  are  those  of  the 
bands  in  the  absorption  spectra  of  the  leuco-bases. 

The  following  leuco-bases  are  derived  from  tetramethyldiamino¬ 
benzhydrol  by  condensation  with  the  substituted  toluidines  mentioned, 
in  sulphuric  or  hydrochloric  acid  as  stated  ;  the  substituted  groups, 
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the  positions  of  which  are  given,  Are  those  in  the  phenyl  nucleus 
derived  from  the  toluidine.  The  hydrochlorides  are  the  products  of  the 
action  of  dinitrophenylpyridinium  chloride  on  the  simple  leuco- 
bases. 

wi-Nitro-ja-toluidine  (sulphuric  acid)  [N02 :  NH2 :  Me  =  2  :  3  :  6]  : 
green  powder,  m.  p.  208°,  A=  617*50,  yields  a  green  dye.  m-Nitro-p- 
toluidine  (hydrochloric  acid)  [N02  :  NH2  :  Me  =  3  :  2  :  5]  :  yellow 
precipitate,  A  =  595*38,  yields  a  blue  dye.  p-Nitro-m-toluidine 
(sulphuric  acid)  [N02  :  NH2  :  Me  =  2:3:5]:  whitish-grey  powder, 
A  =661 '36,  yields  a  green  dye.  p-Nitro-m-toluidine  (hydrochloric  acid) 
[N02  :  NH2  :  Me  =  5  :  4  :  2]  :  dull-green  powder,  A  =  602*14,  yields  a 
dye  which  dyes  tannin-mordanted  cotton  blue.  o-Chloro-p-toluidine 
(sulphuric  acid)  [Cl :  NH2  :  Me  =  5  :  3  :  6] :  brown  powder,  A  =  632*15, 
yields  a  dye  which  dyes  tannin-mordanted  cotton  green  ;  the  hydro¬ 
chloride  forms  a  red,  crystalline  powder ;  the  base,  C53H60ON6C12,  is 
soluble  in  carbon  disulphide,  A  =  639 ’50,  yields  a  dye  which  dyes 
tannin-mordanted  cotton  a  dark  green.  o-Chloro-p-toluidine  (hydro¬ 
chloric  acid)  [Cl :  NH2  :  Me  =  4:2:5]:  grey  powder,  m.  p.  about 
100°,  A  =  61 3*4,  yields  a  dye  which  dyes  tannin-mordanted  cotton 
dark  blue ;  the  hydrochloride,  C53H5QN6C13,  forms  orange  crystals, 
A  =  655*60,  yields  a  dye  which  dyes  tannin-mordanted  cotton  a  dark 
blue.  p-Chloro-m-toluidine  (sulphuric  acid)  [Cl :  NH2  :  Me  =  2  :  3  :  5]  : 
light  grey,  A=  614*50,  after  oxidation  dyes  tannin-mordanted  cotton 
blue ;  the  hydrochloride  yields  a  base,  which  is  obtained  as  an  orange- 
red  powder,  m.  p.  1 10°,  A  =  620*70,  and  after  oxidation  dyes  mordanted 
cotton  dark  blue.  p-Chloro-m-toluidine  (hydrochloric  acid)  [Cl :  NH2 :  Me 
=  5:4:2]:  greyish-blue,  crystalline  powder,  m.  p.  177°,  A  =  61 1*50, 
yields  a  blue  dye  ;  the  base,  obtained  from  the  hydrochloride,  m.  p.  about 
105°,  A  =  612*10,  after  oxidation  dyes  tannin-mordanted  cotton  dark  blue. 
m-Chloro-p-toluidine  (sulphuric  acid)  [Cl :  NI12  :  Me  =  4:3:6]:  bluish- 
grey  powder,  m.  p.  170°,  A  =  620*38,  yields  a  bluish-green  dye  which 
dyes  mordanted  cotton  green  ;  the  hydrochloride  forms  yellow,  flocculent 
crystals,  m.  p.  175°;  the  base,  A  =  640*20,  after  oxidation  dyes 
mordanted  cotton  dark  green.  m-Chloro-p-toluidine  (hydrochloric 
acid)  [Cl :  NH2  :  Me  =  3:2:5]:  m.  p.  105°,  A  =  594*60,  yields  a  blue  dye  ; 
the  base,  derived  from  the  hydrochloride,  A  =605*50,  after  oxidation 
dyes  mordanted  cotton  blue.  p-Chloro-o-toluidine  (sulphuric  acid) 
[Cl :  NH2  :  Me  =  5  : 3  :  2] :  blue  powder,  m.  p.  154°,  A  =  617*64,  yields 
a  blue  dye  ;  the  base,  m.  p.  105°,  A  =  514*20,  derived  from  the 
hydrochloride,  yields  a  blue  dye.  p-Chloro-o-toluidine  (hydrochloric 
acid)  [Cl :  NH2 :  Me  =  2  :  4  :  5]  :  m.  p.  210°,  A  =  617*50,  after  oxidation 
dyes  mordanted  cotton  reddish-blue ;  the  hydrochloride  is  red,  and 
yields  a  base,  m.  p.  184°,  A  =  514*20,  which  after  oxidation  dyes 
mordanted  cotton  dark  blue.  p-Sulpho-o-toluidine  (sulphuric  acid) 
[S03H  :  NH2  :  Me  =  5:3:2]:  m.  p.  70°,  A  =  632*50,  yields  a  green 
dye.  p-Sulpho-o-toluidine  (hydrochloric  acid)  [S03H : N H2 :  Me  =  2:4:5]  : 
m.  p.i  210°,  A  =  617*20,  yields  a  bluish-green  dye.  o-Sulpbo-p-toluidine 
(sulphuric  acid)  [S03H  :  NH2  :  Me  =  5  :  3  :  6]  :  A=  632*15,  yields  a  green 
dye.  o-Sulpho-jp-toluidine  (hydrochloric  acid)  [S03lf  :NH2:Me  =  4:2:5]  : 
sinters  at  130°,  A  =  590*75,  after  oxidation  dyes  mordanted  cotton 
blue. 
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The  following  similar  substances  are  prepared  from  tetramethyl- 
diaminoditolylhydrol  by  condensation  with  substituted  toluidines  ;  the 
positions  of  the  substituting  groups  in  the  toluidine  nucleus  are  given. 

m-Nitro-p-toluidine  (sulphuric  acid)  [N02:NH2:Me=  2:3:6]:  brown 
powder,  yields  a  green  dye.  »i-Nitro-/>-toluidine  (hydrochloric  acid) 
[N02  :  N  H2  :  Me  =  3:2:5]  :  yellow  powder,  resinifies  and  becomes  green 
on  exposure  to  air,  after  oxidation  dyes  mordanted  cotton  blue. 
jo-Nitro-m-toluidine  (sulphuric  acid)  [N02  :  NH2  :  Me  =  2:3:5]:  brown 
precipitate,  after  oxidation  dyes  mordanted  cotton  a  weak  light 
green.  /j-Nitro-m-toluidine  (hydrochloric  acid)  [N02:NH2:Me  = 
5:4:2]:  brown  powder,  yields  a  green  dye.  o-Chloro-jt>-toluidine 
(sulphuric  acid)  [Cl :  Nil  2  :  Me  =  5:3:6]:  brown  precipitate,  after 
oxidation  dyes  mordanted  cotton  dull  green  ;  the  hydrochloride  dis¬ 
solves  in  carbon  disulphide,  and  yields  a  free  base ,  C55H64ON6Cl2, 
which  is  orange,  and  after  oxidation  dyes  mordanted  cotton 
green.  o-Chloro-/>-toluidine  (hydrochloric  acid)  [Cl  :  NH2  :  Me  =  4:2:5], 
brown  mass,  yields  a  dull  green  dye  ;  the  hydrochloride  yields  a  blue 
dye.  jp-Chloro-m- toluidine  (sulphuric  acid)  [Cl :  NH2 :  Me  =  2:3:5]: 
grey  becoming  black,  after  oxidation  dyes  mordanted  cotton  brown ; 
a  dianilide  hydrochloride  could  not  be  obtained.  jo-Chloro-m- toluidine 
(hydrochloric  acid)  [Cl :  NH2  :  Me  =  5  :  2  :  4]  :  yields  a  dull  green 
dye ;  the  hydrochloride  forms  a  reddish-brown  powder,  sinters  at 
85°,  yields  a  weak  green  dye.  ra-Chloro-p-toluidine  (sulphuric  acid) 
[Cl :  NH2 :  Me  =  4  :  3  :  6] :  on  oxidation  yields  a  brown  solution  ;  the 
hydrochloride  is  brown,  and  yields  a  weak  green  dye.  «i-Chloro-^- 
toluidine  (hydrochloric  acid)  [Cl :  NH2  :  Me  =  3:2:5]:  brownish- 
yellow,  yields  a  weak  blue  dye ;  the  hydrochloride,  C57H67N6C13, 
yellowish-red  substance,  m.  p.  95°,  yields  a  blue  dye.  p-Chloro-o- 
toluidine  (sulphuric  acid)  [Cl :  NH2 :  Me  =  5:3:2]:  brown  powder, 
yields  a  weak  green  dye  ;  the  base,  from  the  hydrochloride ,  is  obtained 
as  a  brownish-yellow  powder,  and  yields  a  weak  green  dye.  p  Chloro- 
o- toluidine  (hydrochloric  acid)  [Cl :  NH2  :  Me  =  2:4:5]:  brown,  crystal¬ 
line  powder,  yields  a  dull  green  dye  ;  the  hydrochloride  is  obtained  as 
a  reddish-brown  powder,  after  oxidation  dyes  mordanted  cotton  a 
weak  blue.  ^-Sulpho-o-toluidine  (sulphuric  acid)  [S03H  :  NH2  :  Me  = 
5:3:2]:  light  brown  powder.  ^-Sulpho-o-toluidine  (hydrochloric  acid) 
[S03H  :  NH2  :  Me  =  2:4:5]:  grey  precipitate.  o-Sulpbo»f-toluidine 
(sulphuric  acid)  [S03H  :  NH2  :  Me  =  5  :  3:6]:  brown  powder,  m.p.  about 
140°,  on  oxidation  yields  a  green  solution.  o-Sulpho-jp-toluidine 
(hydrochloric  acid)  [S03H  :  NH, :  Me=  4:2:5]:  light  grey,  crystalline 
powder,  m.  p.  above  220°. 

When  heated  on  the  water-bath  with  propiolaldehyde  diethylacetal 
in  38%  aqueous  hydrochloric  acid,  the  leuco-base,  obtained  by  con¬ 
densation  of  tetramethyldiaminobenzhydrol  and  jt?-toluidine  in  sulphuric 
acid  solution,  yields  a  yellowish-green  hydrochloride ,  from  which  the 
base ,  C51H59N6‘OH,  m.  p.  170°,  A  =  625T8,  is  liberated  by  ammonia. 
After  oxidation,  it  dyes  cotton  mordanted  with  tannin  and  tartar 
emetic,  a  grass-green.  G.  Y. 

1 : 2-Naphthaqmnone-4-sulphonic  Acid.  III.  Franz  Sachs 
and  Erich  Berthold  ( Zeit .  Farb.  Ind.,  1907,  6, 141 — 143.  Compare 
this  vol.,  i,  426). — The  readiness  with  which  1  :  2-naphthaquinone- 
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4-sulphonic  acid  condenses  with  substances  containing  a  primary 
amino-group  has  been  utilised  as  a  means  of  ascertaining  the  structure 
of  the  following  compounds. 

Auramine  is  shown  to  be  C(C6H4*NMe2)2INH,HCl  by  its  combining 
with  the  sulphonic  acid  to  form  the  salt 

C(C6H4-NMe2)2:NH,C10H6O2-SO3H, 
instead  of  condensing  with  the  quinone  as  would  happen  if  it  had  the 
structure  NMe2CKC6H4iC(C6H4*NMe2)*NH2 ;  the  salt  obtained 
crystallises  from  alcohol  in  bluish-black  needles,  m.  p.  200°. 

Brilliant-green  in  a  similar  manner  gives  the  salt, 

NKt2-C6H4*CPh:C6H4:NEt2Cl,Cr0H5O2,SO3H 
at  atj  (m.  p.  118 — 120°),  and  crystal-violet  the 

salt  H(CeH4-NMe2)2 

C6H4:  NMe2Cl,Cl0H5O2-SO3H‘ 

Chrysaniline,  however,  condenses  with 
2  mols.  of  the  naphthaquinonesulphonic 
acid  giving  the  annexed  compound,  which 
separates  from  nitrobenzene  in  the  form 
of  a  crimson,  crystalline  powder. 

In  the  case  of  j9-rosaniline,  only  two 
of  the  three  amino-groups  condense  with 
1  :  2-naphthaquinone  4-sulphonic  acid 
even  in  presence  of  an  excess  of  the 
latter.  W.  A.  D. 


Synthesis  of  Polypeptides.  XX.  Derivatives  of  Trypto¬ 
phan.  Emil  Abderhalden  and  Martin  Kempe  ( Ber .,  1907,  40, 
2737 — 2750). — The  methods  described  previously  have  been  extended 
to  the  preparation  of  polypeptides  from  tryptophan.  The  tryptophan 
used  was  prepared  by  Hopkins  and  Cole’s  method  (Abstr.,  1902,  i,  193) 
from  casein  and  had  [a]o  4-6-06°  in  water  and  4-1  "31°  in  normal 
hydrochloric  acid. 

Tryptophan  was  converted  into  the  chloride  by  Fischer’s  method  ; 
this  at  once  coupled  with  glycine  ethyl  ester,  and  the  dipeptide 
separated  by  means  of  the  mercury  sulphate  double  salt.  Tryptophyl- 

/  •  nir  / - C-CH2-CH(NH2)'C0-NH*CH2-C02H, 

glycine,  H  crystallises 

in  colourless,  microscopic  needles,  m.  p.  180°  (corr.),  [a]™  +78'7°. 

Chloroacetyl-d-tryptophan,  prepared  by  the  condensation  of  trypto¬ 
phan  with  chloroacetyl  chloride  in  presence  of  sodium  hydroxide,  forms 
glistening  platelets,  m.  p.  159°  (corr.),  [a]^1  -32  9°.  Glycyl- d- tryp t o- 

7  „  TT  / - C-CH2-CH(CO2H)-NH-C0-CH2.NH2, 

phan,  C6H4<hh  Mh  2  2  /  2  separates 


small,  equilateral,  triangular  plates,  m.  p.  302°  (corr.),  [a]^0  4-21-45°, 
and  has  a  bitter  taste. 

As  crystalline  products  could  not  be  obtained  from  tryptophan  with 
(iMeueine  or  cW-alanine,  it  was  condensed  with  d-a-bromopropionyl 
chloride  to  d-a-bromopropionyl-d-tryptophan,  which  softens  at  65°  and 
melts  at  72°.  d-Alanyl-d-tryptophan  is  very  soluble  in  water,  has  a 
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bitter  taste,  decomposes  at  about  150°  (corr.),  [a ]d  +  18-65°,  and  forms 
a  well-crystallised,  copper  salt.  d-a-Bromoi&ohexoyl-d-tryptophan 
crystallises  inneedles,  m.  p.  118°  (corr.),  [a]o  +271°.  I- Leucyl-d- trypto¬ 
phan  forms  colourless,  microscopic,  hair-like,  matted  needles,  which 
sinter  at  130°,  m.  p.  148°  (corr.,  decomp.),  and  taste  bitter  with  a  sweet 
after-taste;  they  have  [a];,0  +  4-48°. 

d-a-Bromoi&ohexoylglycyl-d-lryptophan,  prepared  by  condensing 
glycyltryptophan  in  the  usual  manner,  sinters  at  60°,  m  p.  90 — 98°, 
[a]r>°  +  54  47°.  The  tripeptide,  1  -leucylglycyl-d-tryptophan,  forms  a 
colourless,  amorphous,  sparingly  soluble  mass  (decomp.  234°,  corr.), 
[a Jo  +32-30°.  E.  F.  A 


Phenyltriazen  (Diazobenzeneamide).  Otto  Dimroth  ( Ber .,  1907, 
40,  2376—2389.  Compare  Abstr.,  1903,  i,  450  ;  1905,  i,  311,  618  ; 
this  vol.,  i,  21). — Phenyltriazen,  the  preparation  of  which  is  described 
in  this  paper,  is  of  great  interest  as  the  first  monosubstituted 
triazen.  Although  it  is  formed  probably  as  the  first  product  of  the 
action  of  diazobenzene  salts  on  ammonia,  which  leads  finally  to  the 
formation  of  bisdiazobenzeneamide,  all  attempts  to  isolate  it  from  the 
reacting  mixture  have  been  unsuccessful.  It  has  been  obtained,  how¬ 
ever,  by  reduction  of  phenylazoimide  (compare  Griess,  Annalen,  1866, 
137,  77;  Curtius,  Abstr.,  1896,  i,  34;  1900,  ii,  474)  by  means  of 
stannous  chloride  and  hydrogen  chloride  in  ethereal  solution  at  -  20°. 
The  resulting  stannichloride  is  stable  only  in  contact  with  ether  at  low 
temperatures,  decomposes  on  evaporation  of  the  ether  or,  with  evolution 
of  nitrogen,  on  treatment  with  water  or  alcohol,  and  yields  the  free  base 
when  stirred  with  20%  sodium  hydroxide  and  ether  at  -  18°. 

Phenyltriazen,  N3H2Ph,  purified  by  conversion  into  its  stable  copper 
derivative  and  liberation  by  means  of  potassium  cyanide  below  -  18°, 
crystallises  from  a  mixture  of  ether  and  light  petroleum  in  colourless, 
pointed  leaflets,  m.  p.  50u  (decomp.),  is  stable  in  solution  only  below  — 15°, 
and  decomposes  when  solid  at  the  ordinary  temperature,  or  when 
treated  with  solvents  at  the  ordinary  temperature,  or  with  acids  at 
low  temperatures,  developing  heat  and  forming  aniline  and  nitrogen. 
When  spread  in  a  thin  layer  on  a  porous  plate,  the  leaflets  change  in 
five  to  ten  minutes  into  small,  indistinct  crystals,  m.  p.  40° 
(decomp,  evolving  gas) ;  this  second  modification  is  more  stable, 
and  when  dissolved  in  ether  at  -  18°  and  precipitated  with  light 
petroleum  is  retransformed  into  the  modification  crystallising  in 
leaflets.  The  nature  of  the  modifications  is  discussed  and  it  is  con¬ 


cluded  that  they  are  stereoisomerides,  N  %_r_ 

N-NJtL 


,  Ph.N 

and  N’NH  ’  °r 


more 


probably,  the  desmotropic  forms,  NPhIN*NH2  and  NPh<^ 


NK 

NHL’ 


The  copper  derivative,  C6H6N8Cu,  formed  by  shaking  phenyltriazen 
with  cuprous  chloride  in  ethereal  solution  at  —15°,  crystallises  from 
much  boiling  benzene  or  chloroform  in  yellow  prisms  with  strong 
electrical  properties,  decomposes  without  melting  at  high  temperatures, 
is  stable  at  the  ordinary  temperature  when  pure,  and  is  decomposed 
by  concentrated  sulphuric  acid,  hot  ammonia,  or  pyridine.  The  silver 
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derivative  forms  unstable,  pale  yellow  needles,  decomposes  when  dried, 
and  yields  an  odour  of  phenylazoimide  on  treatment  with  ammonia 
or  sodium  hydroxide. 

The  action  of  phenylcarbimide  on  phenyltriazen  in  ethereal  solution 
leads  to  the  formation  of  a  carbamide,  which  on  treatment  with  methyl 
iodide  and  sodium  methoxide  yields  s-phenylmethylcarbamidoazobenzene 
(Abstr.,  1905,  i,  311). 

Phenylcarbamidoazobenzene ,  NHPh*CO*NH*N!NPh,  crystallises  in 
needles  having  strong  electrical  properties,  m.  p.  141°,  has  pronounced 
acid  properties,  and  is  decomposed  by  hot  dilute  hydrochloric  acid 
yielding  an  odour  of  phenylcarbimide.  The  sodium ,  potassium,  and 
silver,  C13HnON4Ag,  salts  are  described.  Phenyltriazen  is  oxidised 
readily  and  quantitatively  to  phenylazoimide  by  means  of  sodium 
hypobromide  or  alkaline  silver  solutions ;  this  action  is  employed 
to  explain  the  formation  of  phenylazoimide  from  diazobenzene  per- 
bromide  and  ammonia  : 

NPhBr3IN  — >NPhBr:N  — >-  NPh:N-NH2  — >  NPh<^— >NPh<^ . 

Small  amounts  of  phenylazoimide  are  recognised  best  by  conversion 
into  5-amino-l  :  4-diphenyl- 1  :2  :  3-triazole,  m.  p.  179°  (169°  :  Abstr., 
1903,  i,  129).  When  oxidised  by  potassium  permanganate  at  -15°, 
phenyltriazen  yields  a  strong  odour  of  isonitrile,  but  not  phenyl¬ 
azoimide. 

The  action  of  benzaldehyde  on  phenyltriazen  in  ethereal  solution  at 
-  15°  leads  to  the  formation  of  benzylideneaniline  and  nitrogen.  With 
/S-naphthol,  phenyltriazen  evolves  nitrogen  and  does  not  form  benzene- 
azo-/?-naphthol.  Gr.  Y. 


Conversion  of  Hydrazine  Derivatives  into  Heterocyclic 
Compounds.  XXIV.  Y-Aminotriazole  (s-Dihydrotetrazine). 
Robert  Stolu£  (J.  pr,  Chem.,  1907,  [ii],  75,  416 — 432.  Compare  this 
vol.,  i,  359). — It  is  found  now  that  the  substance  formed  together 
with  1:3:  6-triphenyl-l  :  2-dihydro-l :  2  :  4  :  5-tetrazine  by  the  action 
of  phenylhydrazine  on  dibenzoylhydrazide  dichloride  and  previously 
assumed  to  be  1:3:  6-triphenyl-l  :  4-dihydro-l  :  2  :  4  :  5-tetrazine 
(Abstr.,  1906,  i,  462),  yields  an  acetyl  derivative  which  is  identical 
with  the  condensation  product  of  as-acetylphenylhydrazide  and  diben¬ 
zoylhydrazide  dichloride,  and  must  be  therefore  1  -acetylanilino- 


2  : 5-diphenyl-l  :  3  :  4 -triazole, 


NiCPh 

i:oPh>N'NPhAc- 


This  result  supports 


Biilow’s  view  that  the  supposed  g-dihydrotetrazines  are  W-amino- 

1  : 3  : 4-triazoles  (Abstr.,  1906,  i,  905;  this  vol.,  i,  99).  The  feeble 
basic  character  of  these  substances  (Pinner,  Abstr.,  1898,  i,  94)  is 
ascribed  to  the  as-sec.-hydrazide  grouping :  NH2’N(CRI)2,  it  being  well 
known  that  the  basic  properties  of  hydrazine  are  greatly  diminished 
already  in  the  primary  hydrazides.  It  was  proposed  to  bring  further 
evidence  as  to  the  constitution  of  the  Y-aminotriazoles  by,  on  the 
one  hand,  elimination  of  the  methyl  group  from  1-methylanilino- 

2  :  5-di-/>-bromophenyl-l  :  3  :  4-triazole  formed  by  the  action  of  as-phenyl- 
methyl hydrazine  on  di-p-bromobenzoylhydrazide  dichloride,  and,  on  the 
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other,  by  the  methylation  of  l-anilino-2  : 5-diphenyl-l  :  3  :  4-triazole. 
This,  however,  could  not  be  accomplished,  since  attempts  in  the  first 
direction  resulted  in  the  elimination  of  the  group  ‘NPhMe  with 
formation  of  2  :  5-di-p-bromophenyl-l  :  3  :  4-triazole,  and  in  the  second, 


in  the  formation  of  only  the  methiodide, 


NICPh 

NICPh 


>N-NHPh,MeI. 


1- Acetylanilino-2  : 5 -diphenyl -l  :3  :4 -triazole,  C22H18ON4,  crystallises 
in  colourless  prisms,  m.  p.  180°,  and  when  boiled  with  aqueous  sodium 
carbonate  solution  is  hydrolysed,  forming  l-anilino-2  : 5-diphenyl- 
1:3:  4-triazole.  In  connexion  with  the  formation  of  the  acetyl  com¬ 
pound,  it  is  shown  that  as-acetylphenylhydrazine  remains  unchanged 
when  heated  with  benzene  in  a  sealed  tube  at  140°. 

2- Acetyl-\  :  3  :  Q-triphenyl-1  :  2-dihydro-\  :  2  : 4  : 5 -tetrazine, 

CPil^NPh-NAc^CPil’ 


formed  from  triphenyl-1  : 2-dihydrotetrazine,  crystallises  in  prisms, 
m.  p.  186°.  Only  triphenyltriazole  and  diphenyloxadiazole  could  be 
isolated  from  the  product  of  the  action  of  s-acetylphenylhydrazine  on 
dibenzoylhydrazide  dichloride. 

l-Methylanilino-2  :  5-di-p-bromophenyl-l  :  3  :  4 -triazole,  C21H16N4Br2, 
forms  small  prisms,  m.  p.  251°. 

\-Anilino-2  :  5 -diphenyl-l  :  3  :  4 -triazole  methiodide,  C20H1GN4,MeI, 
crystallises  in  leaflets,  m.  p.  188°. 

l-Methylanilino-2  :  5-diphenyl-\  :  3  :  4 -triazole,  C21H18N4,  prepared  by 
heating  dibenzoylhydrazide  dichloride  with  as-phenylmethylhydrazine 
in  benzene  solution  at  115°,  forms  small,  stout  crystals,  m.  p.  174°. 

The  author  now  adopts  Busch’s  formula  (Abstr.,  1901,  i,  488.; 
compare  1906,  i,  315)  for  the  benzylidene  derivative  of  Ourtius  and 
Heidenreich’s  dicarbamide  (Abstr.,  1895,  i,  12),  as  the  action  of  iodine 
on  its  silver  derivative  leads  to  the  formation  of  the  intensely  coloured 
N*CO 

mso-compound  ij  Y>N’NICHPh.  Similarly,  methenylcarbohydra- 
JN  *CO 

zide  (Curtius  and  Heidenreich,  loc,  cit.',  Busch,  loc.  cit.)  must  be 
l-amino-2-hydroxy-l  :  3  : 4-triazole,  since  it  yields  &  benzylidene  deriv- 

.  N= 
ativej  I 
N. 

Purgotti  and  Vigano’s  dibenzophenone-  and  diacetophenone-p-urazines 
(Abstr.,  1902,  i,  322)  are  shown  to  be  identical  with  diphenylketazine 
(Curtius  and  Rauterberg,  Abstr.,  1891,  1359)  and  bisphenylmethyl- 
azimethylene  (Curtius  and  Thun,  Abstr.,  1891,  1355)  respectively. 

G.  Y. 


~—CH 

C(OH) 


^>N*NICHPh,  crystallising  in  needles,  m.  p.  178°. 


Condensation  of  Acetoguanamine  with  Aromatic  Alde¬ 
hydes.  Y.  Humnicki  {Bull.  Acad.  Sci.  Cracow,  1907,  16  —  24). — 
Formoguanamine  (diaminocyanuric  dihydride)  and  its  homologues  were 
first  prepared  by  von  Nencki  (Abstr.,  1874,  1089;  1875,  754,  1201  ; 
1876,  188,  191,  509;  1877,  i,  299)  by  the  destructive  distillation  of 
the  corresponding  guanidine  salt,  and  the  formulae  now  assigned  to 
the  group  are  due  to  Claus  ( Ber .,  1876,  9,  722)  and  Bamberger  and 
Dieckmann  (Abstr.,  1892,  736  ;  compare  Diels,  Abstr.,  1899,  i,  406). 
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When  acetoguanamine,  y^*^C*NH2,  is  condensed  with 

benzaldehyde  in  presence  of  sulphuric  acid,  benzylideneacetoguanamine 

m.  p.  286° 


sulphate,  N<c^™5LJJ>c-NH2)H2S04,2H20, 


(decomp.),  is  formed.  It  crystallises  from  dilute  methyl  alcohol  in 
long  needles,  and  on  treatment  with  sodium  hydroxide  solution  yields 
the  free  base ,  m.  p.  260°  (approx.),  in  small  needles.  The  hydrochloride, 
C11H11N5,HC1,H20,  is  crystalline,  as  are  also  the  chromate  and  picrate. 
The  dibenzoyl  derivative,  m.  p.  146°,  obtained  by  heating  the  base 
with  benzoic  anhydride  at  130°,  crystallises  from  a  mixture  of  alcohol 
and  benzene,  and  yields  with  bromine  in  chloroform  a  6romo-derivative 
containing  23'7%of  bromine  in  place  of  27‘5%  as  required  by  the  formula 
C25Hi902N5Br2.  Benzylideneacetoguanamine  is  not  produced  when 
guanidine  cinnamate  is  submitted  to  destructive  distillation  (compare 
Elzanowski,  Inaug.  Diss.  Freiburg,  1898).  Formoguanamine  does  not 
condense  with  benzaldehyde  in  presence  of  sulphuric  acid  ;  acetoguan¬ 
amine,  on  the  contrary,  condenses  with  a  number  of  aldehydes,  but 
not  with  acetophenone  or  benzophenone.  With  formaldehyde  it 
furnishes  a  base  which  gives  amorphous  salts  with  mineral  acids.  The 
product  contained  with  o-hydroxy benzaldehyde  is  also  amorphous,  but 
that  prepared  by  condensation  with  jo-hydroxy  benzaldehyde  yields  a 
crystalline,  yellow  sulphate.  The  condensation  product  obtained  with 
o-nitrobenzaldehyde  also  gives  a  crystalline  sulphate,  but  the  substances 
obtained  from  anisole  and  vanillin  are  amorphous.  The  greater 
reactivity  of  acetoguanamine  appears  to  be  due  to  the  presence  of  the 
methyl  group,  since  2-methylpyridine  and  2-methylquinoline  show  a 
similar  readiness  to  condense  with  aldehydes. 

Dibenzoylacetoguanamine,  m.  p.  153 — 154°,  obtained  by  heating 
acetoguanamine  with  benzoic  anhydride,  crystallises  from  alcohol  or 
benzene  in  needles.  Dibenzoylformoguanamine,  m.  p.  207 — 208°, 
similarly  prepared,  crystallises  in  broad  needles  from  the  same  solvents. 


T.  A.  H. 


Xanthine  Bases.  Ernst  Salkowski  ( Biochem .  Zeitsch.,  1907,  4, 
244  —247). — Polemical.  Certain  statements  in  Steudel’s  recent 
historical  article  on  the  subject  ( Biochem .  Zentr.,  6,  125)  are  objected 
to.  W.  D.  H. 


Compounds  of  Uric  Acid  with  Formaldehyde.  Arthur 
Nicolaier  ( Chem .  Zentr.,  1907,  i,  949  ;  from  Arch.  klin.  Med.,  89, 
168 — 185.  Compare  Abstr.,  1905,  ii,  188). — The  solvent  action  of 
formaldehyde  on  .uric  acid  results  from  the  formation  of  additive 
compounds  which  have  been  found  in  urotropin  urine. 

Diformaldehyde-uric  acid  (Weber,  Pott,  and  Tollens,  Abstr.,  1898, 
i,  66  ;  Weber  and  Tollens,  ibid.,  300)  is  decomposed  by  alkalis,  but  is 
stable  towards  acids,  gives  the  murexide  reaction,  reduces  silver  nitrate 
in  alkaline  solution,  and  forms  a  compound  with  2  mols.  of  urotropin. 
His  statement  that  diformaldehyde-uric  acid  may  be  separated  from 
uric  acid  by  means  of  concentrated  sulphuric  acid  could  not  be  con¬ 
firmed. 
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Formaldehyde-uric  acid  ( oxymethylene-uric  acid),  C5H403hT4,CH20, 
crystallises  in  needles  or  prisms,  decomposes  slowly  at  37°,  rapidly 
above  320°  or  when  treated  with  alkalis,  and  gives  reactions  similar 
to  those  of  the  diformaldehyde-uric  acid;  it  forms  crystalline  alkali 
salts. 


Anhydroformaldehyde-uric  acid ,  CO 


/NH-CO-C-N - CH. 

/  ■■  -  -- 


''NH- 


>CO  >0, 


-C-N - CH. 


/ 


formed  by  pouring  diformaldehyde-uric  acid  dissolved  in  concentrated 
sulphuric  acid  into  ice-water,  or  by  the  action  of  trioxymethylene  on 
uric  acid  in  sulphuric  acid  solution,  decomposes  at  125°  or  on  prolonged 
boiling  with  water,  is  soluble  in  alkalis,  reduces  silver  nitrate,  and 
gives  an  orange  coloration  when  evaporated  with  nitric  acid  and 
treated  with  ammonia.  It  is  not  found  in  urine,  being  decomposed 
in  the  body. 

The  author  considers  that  the  formation  of  the  additive  compounds 
prevents  the  total  decomposition  of  uric  acid  in  the  human  body. 

G.  Y. 


Indigotin-like  Groups  of  Blue  Colouring  Matters  from 
Isatin.  Carl  Liebermann  and  Rudolph  Krauss  ( Ber .,  1907, 
40,  2492 — 2515). — The  authors  have  prepared,  in  the  pure  state,  a 
number  of  members  of  the  pyrrole-blue  group  (compare  Liebermann 
and  Hase,  Abstr.,  1905,  i,  841),  and  have  also  extended  Schotten's 
isatin-blue  group  (Abstr.,  1891,  928,  1491).  Attempts  to  obtain 
useful  variants  of  these  colouring  matters  by  modifying  the  basic 
portion  of  the  molecule  have  been  successful  in  only  one  instance,  in 
which  piperazine  was  introduced  in  place  of  the  piperidine. 

In  the  pyrrole-blue  group  the  authors  have  prepared  several  new 
derivatives.  To  the  two  pyrrole-blues,  A  and  B,  the  new  formulae, 
C24Hi603N4  and  C24H]602N4  respectively,  are  ascribed  (compare 
Liebermann  and  Hase,  loc.  cit.).  The  A-compound  is  formed  by  the 
action  of  the  oxygen  of  the  air  on  the  B-derivative,  which  passes  into 
the  other  the  more  readily  as  the  conditions  of  its  preparation  are 
rendered  more  unfavourable.  The  formation  of  compounds  of  the 
B-type,  such  as  diehloropyrrole-blue  B,  is  regarded  as  taking  place 
according  to  the  equation:  208H402NC1  +  2C4H5N  =  2H20 + 
C24H]402N4C12,  and  the  conclusion  is  drawn  that  compounds  of  the 
pyrrole-blue  group  have  the  same  structure  as  those  of  the  indophenines 
(compare  Baeyer  and  Lazarus,  Abstr.,  1886,  154  ;  Oster,  Abstr.,  1904, 
i,  914). 

Dichloropyrrole-blue  B, 


CgHgCl^QQ^C^Q^g^C^J^y-/5,  C6H3C1, 

obtained  from  chloroisatin  and  pyrrole,  is  a  blue  powder  with  metallic 
lustre  and  closely  resembles  pyrrole-blue  B.  The  chloroisatin, 


'C.NH 


CO-' 


C8H4OaNCl, 

here  used  is  obtained  by  passing  chlorine  into  water  containing  finely- 
divided  isatin  in  suspension,  and  separates  from  alcohol  in  crystals, 
m.  p.  246°. 
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Tetrachloropyrrole-blue,  prepared  from  dichloroisatin,  was  not 
analysed. 

Dibromopyrrole-blue  A,  C24H140gN4Br2,  obtained  from  bromoisatin 
and  pyrrole,  separates  from  alcohol  in  crystals,  m.  p.  255°. 

Telrabroniopyrrole-blue  A  or  B,  C24H1203N4Br4  or  C24H1202N4Br4, 
prepared  from  dibromoisatin,  forms  a  blue  powder  with  slight  metallic 
lustre. 

Dinitropyrrole-blue  A,  C24H1403N4(N02)2,  obtained  from  nitroisatin 
and  pyrrole,  exhibits  metallic  lustre.  The  nitroisatin,  C8H404N2, 
employed  crystallises  from  alcohol  in  yellow  needles,  m.  p.  245° 
(decomp.). 

Acetyl-i//-isatin  and  pyrrole  yield  pyrrole-blue  B,  the  acetyl  group 
being  removed  during  the  reaction. 

Dibenzoylpyrr ole-blue  A,  C24H1403N’4Bz2,  and  B,  C24H1402N4Bz2, 
prepared  from  benzoyl- i//-i  satin,  form  blue  powders,  the  B-compound 
being  less  soluble  than  the  A  and  exhibiting  metallic  lustre.  The  B-com¬ 
pound  dissolves  in  cold  concentrated  sulphuric  acid  without  change, 
but  after  some  time  the  solution  is  found  to  contain  benzoic  and 
pyrrole-blue-disulphonic  acids,  C24H1402N4(S03H)2. 

Benzoylisatin  exhibits  the  indophenine  reaction,  dibenzoylisatinindo- 

phenine,  C0H4<^®f>C<^4^>C<^Jf>CflH4,  being  obtained 
as  an  insoluble,  blue  powder. 

If  indole  or  acetonylpyrrole  is  used  in  place  of  pyrrole,  steric 
relations  prevent  the  formation  of  compounds  analogous  with  pyrrole- 
blue. 

The  authors  confirm  the  formulae  given  by  Schotten  ( loc .  cit.)  for  the 
colourless  dipiperides  prepared  from  isatin  and  bromoisatin,  and  also 
the  provisional  formula,  C21Hi1?02N3,  given  by  him  to  isatin-blue. 
Substituted  isatins  vary  in  their  capability  of  yielding  monopiperides, 
which  are  readily  obtained  when  the  acid  character  of  the  isatin  is 
reinforced  by  the  introduction  of  a  halogen  or  acid  group.  All  the 
six  monopiperides  prepared  ( vide  infra )  resemble  one  another  closely 
in  external  appearance,  dissolve  readily  in  alcohol,  and  form  measur¬ 
able,  honey-yellow  prisms.  Whether  formulae  analogous  to  that 
chosen  by  Schotten  {loc.  cit.)  for  the  dibromoisatin  derivative  are 
to  be  ascribed  to  them,  or  whether  they  are  to  be  regarded  as  salts 

of  normal  isatin,  for  example,  CgHgBr^QQ^C'O’NH^CgHjQ,  is 

uncertain.  In  the  cold,  acids  decompose  them  into  their  components 
far  more  slowly  than  is  the  case  with  true  salts,  but  this  may  result 
from  the  peculiar  character  of  normal  isatin  salts.  The  dipiperides 
form  white  leaflets  sparingly  soluble  in  alcohol,  and  yield  insoluble 
blue  colouring  matters  when  treated  with  dehydrating  agents  such  as 
acetic  anhydride.  They  are,  like  the  monopiperides,  unstable  compounds, 
beiDg  rapidly  resolved  into  their  components  by  cold  mineral  acids, 
and  have  the  formula  : 

C6H4<C(C5^>CO  °r 

Isatin-blue  may  be  readily  purified  by  dissolving  in  fuming  hydro- 
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chloric  acid,  diluting  with  water,  filtering,  and  treating  with  ammonia. 

I^tt  tjtt  The  annexed  struc- 

C6H3C1<co_>C: C — CH2— C : C<^0_>C6H3C1.  ture  given  to  isa- 
CH0-OH2-NH  tindipiperide  -  blue, 

indicates  that  the 

two  isatin  residues  are  united  by  a  double  linking,  just  as  in 
indigo,  except  that  in  the  present  instance  the  union  takes  place  by 
way  of  the  piperidine  residue. 

Isatinmonopiperide,  C6H4<^q^C*O*NH2!C5H10,  or 

cph,<™£>co-n:c5hu, 

crystallises  from  alcohol  in  yellow,  monoclinic  prisms  [A.  Fock.  a\b:c  — 
1*1027  :1  :  0*5044  ;  J3  —  93°51'],  m.  p.  135°,  yields  no  colour  when  heated 
with  acetic  anhydride,  and  is  quantitatively  decomposed  into  its  con¬ 
stituents  by  fuming  hydrochloric  acid.  Bromoisaiinmonopiperide , 
C8H402NBr,C5HnN,  separates  in  yellow  prisms,  m.  p.  208°. 
Dibromoisatinmonopiperide  (compare  Schotten,  loc.  cit.)  forms  mono¬ 
clinic  crystals  [A.  Fock.  a  :  b  :c=  1*2349  : 1 :  0*7575  ;  (3  =  99°2']. 
Chloroisatinmonopiperide,  C8H402NC1,C5HUN,  has  m.  p.  185°.  Nitro- 
isatinmonopiperide,  C8H402N*N02,C5H11N,  separates  in  pale  yellow 
leaflets,  m.  p.  198°.  Benzoylisatinmonopiperide ,  C8H402NBz,C5H11N’, 
crystallises  from  light  petroleum  in  leaflets,  m.  p.  138 — 140°. 

Isatinpiper azide,  C24H2803N6,  decomposes  at  about  196°,  and  appears 
to  be  a  compound  intermediate  between  the  mono-  and  di-piperides.  It 
gives  a  small  proportion  of  a  blue  colouring  matter  on  treatment  with 
acetic  anhydride. 

Dibrovioisatinpiperazide,  C4H8(INH2*C8H2Br2'N02)2,  or  bis -dibromo- 
isatinic  piperazide,  C4H8(IN*CO*CO*C6H2Br2*NH2)2,  prepared  from 
dibromoisatin  and  piperazine,  is  a  yellow  compound  decomposing  at  245°. 

The  isatinpiperide-blues  described  below  were  prepared  by  the 
action  of  acetic  anhydride  on  the  corresponding  dipiperides  suspended 
in  boiling  toluene. 

Isatinpiperide-blue  and  dibromoisatinpiperide-blue  were  obtained 
purer  than  the  preparations  of  Schotten  (loc.  cit.).  Isatinpiperide- 
blue  hydrochloride  and  dichloroisatinpiperide-blue,  C21H1502N3C12, 
were  also  prepared.  T.  H.  P. 

Synthesis  of  Tetrazoles  from  Phenylazoimide.  Otto 
Dimroth  and  Siegfried  Merzbacher  ( Ber .,  1907,  40,  2402 — 2404. 
Compare  Abstr.,  1905,  i,  98;  this  vol.,  i,  97). — When  heated  in 
alcoholic  sodium  ethoxide  solution  in  a  sealed  tube  in  the  water  bath, 
phenylazoimide  and  benzylidenephenylhydrazone  react  forming  aniline 
and  1  *,  4-diphenyltetrazole.  Since  under  similar  conditions,  phenyl¬ 
azoimide  and  benzylidene-p-bromophenylhydrazone  form  aniline  and 
4-phenyl-\-p-bromophenyltetrazole,  the  group  NPh  appearing  as  aniline 
must  be  that  of  the  phenylazoimide. 

1  :  4-Diphenyltetrazole  has  m.  p.  101*5 — 102°,  at  which  temperature 
Wedekind’s  preparation  (m.  p.  106 — 107°  :  Abstr.,  1896,  i,  630)  is 
now  found  to  melt. 
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A-Phenyl-\-p-bromophenyltetrazole ,  C6H4Br<^ 


,n:n 

'N:<W  crystalhses  m 


slightly  yellow  prisms,  m.  p.  122°.  G.  Y. 

Quinazolines.  XIX.  Synthesis  of  1:3:6: 8-Naphtha- 
tetrazines  from  p-Diaminoterephthalic  Acid  and  from  Certain 
of  its  Derivatives.  Marston  T.  Bogert  and  John  Maurice  Nelson 
(J.  Amer.  Chem.  Soc .,  1907,  29,  729 — 739). — Naphthatetrazines  have 
been  prepared  by  Bogert  and  Dox  (Abstr.,  1905,  i,  841,  949)  by  the 
condensation  of  ethyl  succinylsuccinate  with  guanidine  and  with 
acetamidine.  Similar  compounds  have  now  been  obtained  by  heating 
ethyl  jo-diaminoterephthalate  with  formamide,  by  heating  its  diacetyl 
derivative  with  primary  amines,  by  the  action  of  primary  amines  on 
the  dilactam  of  s-  2  : 5-diacetylaminoterephthalic  acid,  and  by  heating 
ethyl  diphenylcarbaminoterephthalate  with  aniline.  With  the  excep¬ 
tion  of  4  :  9-diketo-2  :  7-dimethyl-3  :  8-dmoamyltetrahydro-l  :  3  :  6  :  8- 
naphthatetrazine,  all  the  naphthatetrazines  thus  prepared  either  have 
very  high  m.  p.’s  or  are  infusible,  and  are  insoluble  or  nearly  so  in  the 
usual  organic  solvents.  Those  compounds  which  contain  the  group 
•CO*NH*^*C(OH)!N*  dissolve  readily  in  dilute  alkali  hydroxides 
and  are  reprecipitated  by  dilute  acids. 

Ethyl  2  :  ^-diphenylcarbaminoterephthalate, 

C6H2(N  H  •  CO  NHPh  )2(C02Et  )2, 

m.  p.  262°  (decomp.),  obtained  by  treating  ethyl  jD-diaminoterephthalate 
with  phenylcarbimide,  forms  light  yellow  crystals.  When  this 
substance  is  heated  with  hydrazine  hydrate  in  a  sealed  tube  at  130°, 
a  yellow,  amorphous  substance  is  produced  which  does  not  melt  below 
320°.  Ethyl  2  :  5 -tetra-acetyldiaminoterephthalate,  C6H2(NAc2)2(C02Et)2, 
m.  p.  207 — 208°  (corr.),  from  the  action  of  acetic  anhydride  on  ethyl 
diphenylcarbaminoterephthalate,  forms  colourless  crystals.  Ethyl 
s-2  :  5 -diacetyldiaminoterephthalate,  C6H2(NHAc)2(C02Et)2,  m.  p.  219° 
(corr.),  forms  yellowish-white  crystals  with  a  green  fluorescence,  and 
when  heated  with  propylenediamine  at  150°  in  a  sealed  tube  yields  a 
substance  which  separates  in  large  yellow  crystals.  Ethyl  2 : 5-di- 

phthaliminoterephthalate,  C0H2^N<Cqq^>C6H4^  (C02Et)2,  m.  p.  326° 

(corr.),  obtained  by  fusing  ethyl  p-diaminoterephthalate  with  phthalic 
anhydride,  forms  cream-coloured  crystals.  When  this  substance  is 
treated  with  ammonia  at  150°  in  a  sealed  tube,  a  product  is  obtained 
which  on  heating  yields  a  white,  crystalline  sublimate,  m.  p.  228° 
(uncorr.).  If  an  alcoholic  solution  of  ethyl  2  : 5-diacetyldiaminotere- 
phthalate  is  treated  with  sodium  amalgam,  a  product  is  obtained 
which  on  boiling  with  acetic  anhydride  yields  the  dilactam , 

NAc^^^CO  ,  which  separates  as  white,  infusible  flakes.  Bogert 

and  Dox  (Abstr.,  1905,  i,  841)  have  stated  that  jp-diaminoterephthalic 
acid  is  not  changed  by  boiling  acetic  anhydride,  but  it  is  now  found 
that  the  above  dilactam  is  produced. 

4  :  9-Diketotetrahydro -1  :  3  :  6  :  S-naphthatetrazine  (4  :  9-dihydroxy- 
1:3:6:  8 -naphthatetrazine), 

NH-COe-CH*ON=CH  n:c(oh)-c.ch-c-n  =  =ch 

i  1 1  i  1 1  i  i  v  7ii  i  ii  i 

ch:n--c.cedoco-nh  ch:n — c-ch-oc(oh):n  5 
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is  converted 
3 


into 


is  obtained  from  ethyl  jo-diaminoterephthalate  and  formamide  as  a  pale 
yellow,  amorphous  powder.  4  :9-Diketo-2  :  7-dimethyltetrahydro - 
1:3:6:  8 -naphthatetrazine  (4  :  9- dihydroxy-2  :  7 -dimethyl-!  :  3  :  6  :  8- 
naphthatetrazine), 

NH-CCK  ^NziCMe  N:C(OHk  ^N=  =CMe 

CMelN  6  2  CONH  CMe=N  6  2  C(OH):N  ’ 

from  ethyl  2  :  5-diacetyldiaminoterephthalate  and  ammonia,  forms  a 
pale  yellow,  amorphous  powder. 

2  :  5-Eiacetyldiaminoterephthalisoamylamide, 

m.  p.  255°  (corr.),  obtained  by  heating  ethyl  2  :  5-diacetyldiamino¬ 
terephthalate  or  the  dilactam  with  isoamylamine,  forms  long,  silky  needles, 
and  when  boiled  with  dilute  potassium  hydroxide 
4  :  9-diketo-2  :  7 -dimethyl-3  :  8-diisoamyltetrahydro-l 
N(C,Hn)-CCK  >N=CMe 

Mraam’  OMe==r -N>C«H*<CO-l)--C5H1,’ 
which  crystallises  in  yellowish-white  needles  with  a  green  fluorescence, 
and  yields  a  yellowish-white,  crystalline  feromo-derivative,  m.  p. 
about  290°. 

4  :  9-Diketo-3  :  8- diphenyl -2  :  7-dimethyltetrahydro-\  :  3  :  6  :  8 -naphtha¬ 
tetrazine,  from  the  dilactam  of  2  : 5-diacetyldiaminoterephthalic  acid 
and  aniline,  crystallises  in  pale,  greenish-yellow  leaflets. 

2:4:7:  9-Tetraketo-3  :  8-diphenyloctahydro- 1  :  3  :  6  :  8 -naphthatetr¬ 
azine  (2  :  7 -dihydroxy-i  :  9-diJceto-3  :  8-diphenyltetrahydro-\  :  3  :  6  :  8- 
naphthatetrazine), 

Fh’C0>r  ,/NH-CO  NPh~CO>  ^=0(011) 

CO-NH  6  2  CO-NPh  C(OH):N  6  2  CO-NPh  ’ 
from  ethyl  2 :  o-diphenylcarbaminoterephthalate  and  aniline,  forms 
bright  yellow  crystals. 

C02Et  •  CH  ’  CH2  •  Cl  N  Ac 


m.  p. 


6  : 8 -naphtha- 
1790  (corr.), 


CH2-CH-C02Et’ 


Ethyl  diacetyliminosuccinylsuccinate,  ^ 

m.  p.  215 — 216°  (corr.),  obtained  by  the  action  of  acetic  anhydride  on 
ethyl  di-iminosuccinylsuccinate,  forms  white  crystals  with  a  green 
fluorescence  ;  the  free  acid  is  very  unstable.  Ethyl  dibenzoylimino- 
succinylsuccinate ,  m.  p.  255°  (uncorr.),  forms  yellow,  feathery  needles, 
and  when  heated  with  a  solution  of  bromine  in  acetic  anhydride 
is  converted  into  a  substance,  m.  p.  264°  (uncorr.),  which  is  probably 
ethyl  dibenzoylaminoterephthalate.  E.  G. 


Action  of  Nitrites  and  Nitrosyl  Chloride  on  Aldazines. 

Hartwig  Franzen  and  F.  Zimmermann  ( Ber .,  1907,  40,  2009 — 2012). — 
Benzylidineazine  may  be  boiled  with  amyl  nitrite  without  action 
occurring ;  if,  however,  a  drop  or  two  of  acetyl  chloride  is  added  to  an 
ethereal  solution  of  the  azine  and  nitrite,  a  reaction  at  once  takes 
place,  gas  is  evolved,  consisting  of  nitrogen  and  nitrous  oxide  in  equal 
volumes,  and  benzaldehyd9  and  benzylidine  difsoamyl  ether  are  formed. 
The  corresponding  diethyl  compound  is  obtained  when  ethyl  nitrite  is 
employed.  This  reaction  also  occurs  when  substituted  benzylidineazines 
are  used,  thus  cuminaldehyde  and  isopropylbenzylidenediisoamyl  ether , 


662 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


C20H84O2,  are  obtained  from  isopropylbenzylidineazine.  Experiments, 
however,  with  salicylaldazine  and  o-methoxybenzylidineazine  were  with¬ 
out  result. 

Nitrosyl  chloride  (2  mols.)  and  benzylidineazine  (1  mol.)  in  ether 
give  benzylidene  chloride  (1  mol.),  benzaldehyde  (1  mol.),  nitrogen 
(1  mol.),  and  nitrous  oxide  (1  mol.). 

This  result  is  used  to  explain  the  action  of  the  acetyl  chloride  in  the 
above  experiments.  The  nitrosyl  chloride,  resulting  from  the  interaction 
of  nitrite  and  chloride,  gives  benzylidene  chloride,  which,  in  its  turn, 
reacts  with  free  amyl  alcohol  to  produce  the  acetal  compound  and 
hydrogen  chloride.  The  trace  of  hydrogen  chloride  regenerates 
nitrosyl  chloride  with  the  nitrite,  and  so  the  cycle  of  changes  is 
repeated  until  the  action  is  completed.  W.  R. 


Behaviour  of  Diazo-compounds  with  Keto  enolic  Desmo- 
tropic  Compounds.  Otto  Dimroth  ( Ber .,  1907,40,  2404 — 2411). — 
5-Hydroxy-l-phenyl-l  :2  : 3-triazole  couples  with  diazobenzene  chloride 
forming  two  isomeric  products  (Dimroth  and  Eberhardt,  Abstr.,  1905, 
i,  100),  of  which  the  scarlet  isomeride  must  be  an  azo-derivative. 
With  the  object  of  throwing  light  on  the  constitution  of  the  colour¬ 
less  isomeride,  the  action  of  diazobenzene  chloride  and  of  nitrous 
acid  on  the  desmotropic  compounds,  5-hydroxy-l-phenyl-l  :  2  :  3  triazole- 
4-carboxylic  acid  and  1 -phenyl-1  :  2  : 3-triazole-5-one-4-carboxylic  acid, 
has  been  investigated.  It  is  found  that  whilst  the  enolic  acid  loses 
carbon  dioxide  and  forms  the  scarlet  azo-compound  and  4-isonitroso- 
l-phenyl-5-triazolone  (this  vol.,  i,  96)  respectively,  the  keto-acid  does 
not  react  with  either  reagent.  These  results  led  the  author  to  study 
the  action  of  diazo-compounds  on  the  enolic  and  keto-forms  of  other 
desmotropic  compounds. 

The  manner  in  which  the  coupling  of  enolic  and  keto-compounds 
with  diazo-compounds  may  take  place  is  discussed,  and  a  number  of 
experiments  described,  the  compounds  selected  for  study  being  such  as 
permit  of  the  isolation  of  both  forms,  the  intramolecular  transforma¬ 
tion  taking  place  in  solution  only  slowly.  To  avoid  this  transformation 
during  the  reaction,  the  coupling  was  carried  out  with  jo-nitroan^'diazo- 
benzene  hydrate  in  alcoholic  solution  at  temperatures  below  0°.  It  is 
found  that  the  reaction  takes  place  readily  with  the  enolic  compounds, 
but  that  in  no  case  does  the  keto-form  couple  (compare  Hantzsch  and 
Kissel,  Abstr.,  1900,  i,  89;  Hantzsch,  ibid.,  618).’  Also  the  keto- 
form  of  tribenzoylmethane,  the  enolic  modification  of  which  is  unstable 
in  alcoholic  solution,  does  not  react  with  p-nitroan^diazobenzene 
hydrate. 

Contrary  to  Biilow  and  Schlesinger’s  view  (Abstr.,  1900,  i,  56), 
ethyl  benzeneazodiacetylsuccinate  must  be  formed  by  the  action  of 
diazobenzene  chloride  on  the  enolic  form  of  the  ester,  resulting  from 
transformation  of  the  diketo-modification  in  presence  of  sodium 
acetate,  and  must  have  the  constitution 

C02EfCHAc-CAc(C02Et)*N2Ph, 

since,  if  an  enolic  compound  as  considered  by  these  authors,  it  must 
couple  with  a  second  molecule  of  diazo benzene  chloride. 
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Ethyl  Tp-nitrobenzeneazomesityloxidoxalate,  C16H1YOfiN3,  crystallises 
from  alcohol  in  orange  prisms,  m.  p.  134°.  p -Nitrobenzeneazoacetyl- 
dibenzoylmethane,  C2SHl705lSr3,  crystallises  in  orange  needles,  m.  p. 
HO’50,  and  when  crystallised  from  boiling  alcohol  is  converted  into 
a  colourless  isomeride,  m.  p.  201°;  both  isomerides  are  hydrolysed  by 
sodium  ethoxide  or  ammonia,  forming  p-nitrobenzeneazodibenzoylmethcme, 
C21H1504N3,  which  crystallises  in  yellow  leaflets,  m.  p.  173°. 

Ethyl  p-nitrobenzeneazodiacetylsuccinate,  C18H2108N3,  forms  yellow 
crystals,  m.  p.  153°.  Gl.  Y. 


A  New  Type  of  Bisazo-compounds.  Henri  Duval  ( Compt . 
rend.,  1907,  144,  1222 — 1224). — When  ethyl  diaminodiphenyl- 

methanedicarboxylate  is  diazotised  in  strongly  acid  solution  at  a  low 
temperature,  it  undergoes  the  normal  reaction,  but  if  the  temperature 
is  raised  or  insufficient  acid  is  present,  the  bisdiazo-compound  reacts 


thus 


Cl-N:N-CaH8-COsEt 


H2C 


n  :  N  •  C6H3  •  C02Et 


c 


+  2HC1,  forming 


N:N-C6H3-C02Et 


Cl  •  N :  N  •  C6H3  •  C02Et 
a  mixed  bisazo-compound,  of  which  the  constitution  is  determined  by 
its  method  of  preparation,  properties,  and  analysis.  By  heating  with 
sulphuric  acid,  one  of  the  azo-groups  is  replaced  by  hydroxyl,  whilst 
the  other  is  unattacked. 

The  product  may  be  represented  by  one  of  two  formulae  : 


(I)  H0-0cH3(C02H)-0H< 


06h3(C02h)- 
(II)  ho-c,h,(co,h)-c£ 


-NH\ 


'\CaH3(C02H)/N- 
as  (I)  an  azo-derivative;  (II)  an  indazyl  derivative.  Of  these,  the 
former  is  probably  correct,  since  the  compound  is  insoluble  in  acids, 
forms  only  a  monosubstituted  0-aeetyl  derivative,  is  not  attacked  by 
ethyl  iodide,  and  is  reduced  by  sodium  amalgam  to  a  hydrazo- 
compound,  which  is  reoxidised  by  mercuric  oxide  to  the  original 
substance. 

Ethyl  bisazodiphenylmethanedicarboxylate  forms  yellow  needles,  m.  p. 
280°  (decomp.),  which  are  reduced  by  stannous  chloride  to  a  colourless 
hydrazo-compound,  the  latter  being  reoxidised  by  mercuric  oxide  in 
alkaline  solution  to  the  original  substance.  Ilydroxyazodiphenyl- 
methanedicarboxylic  acid  (I  above)  forms  clear  yellow  needles  which 
are  easily  esterified  by  ethyl  alcohol  and  hydrochloric  acid.  The  ethyl 
ester  crystallises  in  needles,  m.  p.  204°,  which  give  a  blue  coloration 
with  ferric  chloride,  and  which  dissolve  in  alkali  hydroxides,  but  are 
reprecipitated  by  carbon  dioxide.  This  ester,  when  treated  with  acetic 
anhydride,  gives  an  acetyl  derivative,  m.  p.  218°,  which  gives  no 
coloration  with  ferric  chloride.  Ethyl  chloroazodiphenylmethanedicarb- 

oxylate,  C02H-C6H3C1-CH<^^~^>N,  m.  p.  151°,  is  formed 

by  heating  ethyl  bisazodiphenylmethanedicarboxylate  with  hydro¬ 
chloric  acid  in  a  sealed  tube  at  150°.  E.  H. 
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Phenol-2  :  4  :  6-trisazobenzene.  Eugene  Grandmougin  and 
H.  Freimann  (Ber.,  1907,  40,  2662 — 2664). — Phenol-2  : 4  :  6-trisazo¬ 
benzene,  C6H2(N*NPh)3*OH,  is  formed  when  3  mols.  of  diazobenzene 
chloride  react  with  phenol  in  alkaline  solution.  It  is  freed  from  the 
accompanying  bisazobenzene  by  extraction  with  alcohol,  and  crystal¬ 
lises  from  nitrobenzene  in  slender,  orange  needles,  m.  p.  215°.  It  dis¬ 
solves  in  sodium  ethoxide  solution  with  a  red  coloration,  and  with 
sulphuric  acid,  it  gives  a  deep  reddish-violet  colour.  On  reduction  it 
yields  2:4:  6-triaminophenol  ;  this  result  fixes  the  position  of  the  azo¬ 
groupings.  The  acetate  forms  yellow  crystals,  m.  p.  165°. 

W.  It. 

Tautomerism  of  Diazoamino-compounds.  Otto  Dimroth, 
M.  Eble,  and  W.  Gruhl  (Ber.,  1907,  40,  2390 — 2401.  Compare 
Abstr.,  1905,  i,  311). — The  behaviour  of  phenylmethyltriazen,  on  the 
one  hand,  with  phenylcarbimide  and,  on  the  other,  with  acids,  led  to  the 
assumption  that  the  substance  exists  in  the  tautomeric  forms : 
(I)  NPhIN-NHMe  and  (II)  NHPh-NINMe.  As  a  proof  of  (II)  by  the 
action  of  acids  was  indirect,  it  seemed  desirable  to  seek  for  a  reaction 
leading  to  the  formation  of  derivatives  of  the  type  NPhR*N!NMe. 
With  this  object,  the  formation  of  bisdiazoamino-compounds  has  been 
investigated. 

Phenylmethyltriazen  couples  with  diazobenzene  salts  forming 
bisbenzeneazomethylamine,  prepared  previously  by  Goldschmidt  and 
Badl  (Abstr.,  1889,  774)  and  considered  by  these  authors  to  have  the 
constitution  NMe(N2Ph)2,  since  when  boiled  with  dilute  sulphuric  acid 
it  yields  methylamine,  aniline,  methyl  alcohol,  phenol,  and  aminoazo- 
benzene.  It  having  been  found  now  that  the  action  of  alcoholic 
sulphuric  or  hydrochloric  acid  on  the  bisdiazoamino-compound  at 
temperatures  below  0°  leads  to  the  formation  of  1  mol.  of  nitrogen  and 
1  mol.  of  the  diazobenzene  salt,  isolated  in  the  form  of  benzeneazo-/?- 
naphthol,  it  seemed  probable  that  the  bisdiazoamino-compound  has  the 
unsymmetrical  constitution  :  N2Ph,NPh'N’2Me.  Were  this  the  case,  the 
product  obtained  by  coupling  phenylmethyltriazen  with  p-diazotoluene 
chloride  must  be  isomeric  with  that  obtained  from  jo-tolylmethyltriazen 
and  diazobenzene  chloride.  It  is  shown  that,  on  the  contrary,  the 
products  of  every  such  pair  of  reactions  investigated  are  identical  in 
all  respects,  hence  the  bisdiazoamino-compounds  must  have  the 
constitution  N2R,NR'*N2R".  It  is  argued  that  the  decomposition  of 
the  bisdiazoamino-compounds  must  take  place  in  two  stages,  the 
products  of  the  first  stage  being  the  arylmethyltriazen  and  the  diazo¬ 
chloride,  and  that  phenylmethyltriazen  exists  only  in  the  form  (I), 
and  is  not  tautomeric.  The  decomposition  of  arylmethyltriazens  by 
acids  is  discussed,  and  the  formation  of  intermediate  additive  products, 
NHR-NCl-NHMe  or  NHR-NINHMeCl,  postulated. 

Attempts  to  prepare  isomeric  triazens  by  the  action  of  magnesium 
p-tolyl  bromide  on  phenylazoimide  and  by  that  of  magnesium  phenyl 
bromide  on  p-tolylazoimide  were  unsuccessful,  the  products  of  the  two 
reactions  being  identical,  as  were  also  those  of  other  similar  pairs  of 
reactions.  Phenyl --p-phenetyltriazen  has  the  constitution 
N2Ph-NH-C6H4*OEt, 
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since  with  phenylcarbimide  it  forms  a  phenylcarbamido- derivative, 
which  on  hydrolysis  yields  diazobenzene  chloride  and  'phenyl -p- 
phenetylcarhamide .  For  similar  reasons,  phenyl-a-napkthyltriazen  must 
have  the  constitution  C10H7'N2*NHPh.  In  agreement  with  these 
constitutions,  the  triazens  when  decomposed  by  means  of  cold  dilute 
hydrochloric  acid,  yield  diazobenzene  chloride  and  jo-phenetidine,  and 
«-diazonaphthalene  chloride  and  aniline  respectively.  On  the  other 
hand,  the  decomposition  by  means  of  boiling  dilute  hydrochloric  acid 
is  more  complicated,  phenyl-a-naphthyltriazen  yielding  aniline, 
a-napthylamiue,  phenol,  a-naphthol,  and  benzeneazonaphthylamine.  It 
is  considered  that  this  results  from  the  interchange, 

N2RC1  +  N  H2R'  =  N  H2R  4-  N2R'C1 

(compare  Griess,  Abstr.,  1883,  56  ;  Schraube  and  Fritsch,  Abstr., 
1896,  i,  221 ;  Hantzsch  and  Perkin,  Abstr.,  1897,  i,  465),  which  takes 
place  in  acid  solution  slowly  at  the  oi dinary  temperature  and 
therefore  presumably  more  rapidly  in  the  boiling  acid.  To  this 
interchange  must  be  ascribed  also  the  complicated  decomposition  of 
diazoamino-compounds  observed  by  Noelting  and  Binder  (Abstr., 
1888,  271). 

The  following  arylmethyltriazens,  N2R*NHMe,  are  formed  by  the 
action  of  magnesium  methyl  iodide  on  the  corresponding  diazo-imides. 

R  =  C7H7(/>):  cr  ystallises  from  light  petroleum  in  colourless  plates, 
m.  p.  81*5°;  the  silver  derivative  was  analysed.  R  =  OcH4Br( p) : 
crystals,  m.  p.  86 — 86-50.  R  =  C6H4*OEt(p) :  m.  p.  73°. • 

The  bisarylazometliylamines,  N2R-NMe,N2R',  were  hydrolysed  with 
cold  alcoholic  hydrogen  chloride. 

R  =  Ph,  R'  =  C7H7(  p)  :  yellow  needles,  m.  p.  84'5  or,  in  one 
preparation,  m.  p.  76°,  yields  p-diazotoluene  chloride  and  aniline. 
R  =  Ph,  R'  =  C6H4Br( p)  :  brownish-yellow  needles,  m.  p.  119°,  yields 
diazobenzene  chloride  and  jo-bromoaniliue.  R  =  Ph,  R'  =  C6H4-OEt(p): 
brownish-yellow  prisms,  m.  p.  71*5°,  yields  diazobenzene  chloride  and 
p-phenetidine.  The  diazo-chlorides  were  isolated  by  coupling  with 
/3-naphthol,  the  amines  by  conversion  into  the  acetyl  derivatives. 

Phenyl-p-phenetyltriazen,  C14H15ON3,  crystallises  in  yellow  leaflets, 
m.  p.  113°.  s-Phenyl-p-phenetylcarbamidoazobenzene, 
NHPh-CO-Y(C6H4-OEt)-N2Ph, 

forms  yellowish-white  needles,  m.  p.  115°.  s-Phenyl-p-phenetylcarb- 
amide,  NHPh’CO'NH’Cg^’OEt,  m.  p.  187°,  crystallises  from 
alcohol. 

Phenyl-a-naphthyltriazen  crystallises  in  reddish-brown  needles, 
m.  p.  84°.  s -Diphenylcarbamidoazonaphthalene, 
NHPh-CO-NPh-N2*C10H7, 

crystallises  in  yellow  needles,  m.  p.  110°.  G.  Y. 

Synthesis  of  Protein  by  Trypsin.  Alonzo  E.  Taylor  ( J .  Biol. 
Chem.,  1907,  3,  87 — 94). — The  amino-acids  resulting  from  the 
hydrolysis  of  protamine  (derived  from  Poccus  lineatus)  by  trypsin, 
were  placed  in  concentrated  form  either  as  the  free  acids  or  their 
carbonates  in  contact  with  a  very  resistant  trypsin  prepared  from  the 
mollusc,  Schizothcerus  nuttallii,  for  five  months  at  room  temperature. 
At  the  end  of  this  time,  1’8  grams  of  protamine  were  obtained,  400 
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grams  of  protamine  sulphate  having  been  originally  employed  for  the 
hydrolysis.  A  blank  experiment  in  which  the  trypsin  solution  had 
been  boiled  gave  negative  results.  The  term  synthesis  through 
ferment  action  is  in  the  direct  sense  a  misnomer.  The  ferment  simply 
accelerates  the  reaction  of  synthesis,  but  even  in  the  presence  of  the 
ferment  the  velocity  is  slow.  W.  D.  H. 

Synthesis  of  Protein  by  Pepsin.  T.  Brailsford  Robertson 
(J.  Biol.  Chem.,  1907,3,  95 — 99). — Paranuclein,  which  is  derived  from 
caseinogen  by  incomplete  digestion  with  pepsin,  is  probably  a  mixture 
of  two  substances  differing  in  their  percentage  of  phosphorus.  Para¬ 
nuclein  containing  4T75%  of  phosphoric  acid  digested  with  lime-water 
at  40°  for  twelve  hours  yields  a  small  quantity  of  paranuclein  A,  which 
contains  only  1*5%  of  phosphoric  acid.  By  acting  at  40°  on  an  acid 
concentrated  solution  of  the  products  of  the  peptic  digestion  of 
caseinogen,  containing  no  caseinogen  or  paranuclein,  a  substance  is 
precipitated  which  is  identical  with  paranuclein  A.  Appropriate 
control  experiments  gave  negative  results.  W.  D.  H. 

Hydrolysis  of  Excelsin.  Thomas  B.  Osborne  and  Samuel  H. 
Clapp  ( Amer .  J.  Physiol.,  1907,  19,  53 — 60). — Excelsin  (the  globulin 
of  Brazil  nuts)  was  obtained  in  crystalline  form  :  hexagonal  plates 
belonging  to  the  regular  system.  On  acid-hydrolysis  it  yielded  in  parts 
per  cent.  :  glycine,  0*61;  alanine,  2*33  ;  aminovaleric  acid,  1*51  ; 
leucine,  8‘7  ;  proline,  3  65  ;  phenylalanine,  3*55  ;  aspartic  acid,  3  85  ; 
glutamic  acid,  12*94  ;  serine,  0  ;  cystine,  0  ;  oxyproline,  0  ;  tyrosine, 
3*03 ;  arginine,  16*02  ;  histidine,  1*47;  lysine,  1*64;  ammonia,  1*8. 
The  large  proportion  of  arginine  is  unusual ;  tryptophan  was  present. 

W.  D.  H. 

Hydrolysis  of  Hordein.  Thomas  B.  Osborne  and  Samuel  H.  Clapp 
(Amer.  J.  Physiol.,  1907,  19,  117 — 124). — The  composition  of  hordein, 
the  alcohol-soluble  protein  of  barley,  is,  C,  54*29  ;  H,  6*80;  N,  17*21  ; 
S,  0*83,  and  0,  20*87%.  On  acid-hydrolysis  it  yields  :  glycine,  0  ;  alanine, 
0*43;  valine,  0*13;  leucine,  5*67  ;  proline,  13*73  ;  phenylalanine,  5*03; 
glutamic  acid,  36*35  ;  tyrosine,  1*67  ;  arginine,  216;  histidine,  1*18  ; 
lysine,  0;  ammonia,  4*87.  Aspartic  acid  and  serine  were  not  isolated  ; 
cystine  and  oxyproline  were  not  determined,  and  tryptophan  was 
found  to  be  present.  Like  other  proteins  soluble  in  alcohol,  it  yields 
no  lysine,  little  histidine  and  arginine,  and  much  ammonia.  The 
proportion  of  glutamic  acid  is  the  same  as  in  gliadin.  Proline,  how¬ 
ever,  is  twice  as  abundant  as  in  gliadin,  and  greatly  exceeds  that 
obtained  so  far  from  any  protein.  W.  D.  H. 

The  Existence  in  Wool  of  Sulphur  united  with  Oxygen. 

Paul  N.  Raikow  (Chem.  Zeit.,  1907,  31,  539 — 540.  Compare  Abstr., 
1905,  i,  725). — Polemical.  A  reply  to  Grandmougin  (Chem.  Zeit.,  1907, 
31,  174).  P.  H. 

The  Lecithin  of  Bone-Marrow.  S.  W.  Otolski  ( Biochem .  Zeitsch., 
1907,  4,  124 — 153). — The  lecithin  found  in  bone-marrow  yields  on 
decomposition  :  choline,  glycero-phosphoric  acid,  and  unsaturated  fatty- 
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acids.  It  is  best  prepared  by  extraction  with  warm  96%  alcohol ; 
this  is  treated  with  ether  and  the  precipitated  substance  separated 
by  decantation ;  the  ether-alcohol  solution  is  then  evaporated  to 
dryness,  the  residue  dissolved  in  ether,  and  the  lecithin  precipitated 
from  the  ethereal  solution  by  acetone.  Bergell’s  method  is  not 
advisable.  T^he  lecithin  is  best  estimated  by  cadmium  determinations 
in  the  cadmium  lecithinate.  W.  D.  H. 

The  Solubility  of  Albumoses  and  Ferments  with  Reference 
to  their  Relationships  to  Lecithin  and  Mastic.  Leonor 
Michaelis  and  Peter  R6na  ( Biochem .  Zeitsch .,  1907,  4,  11 — 20). — 
The  authors’  researches  bear  on  the  question  of  the  nature  of  toxin- 
lecithide  and  the  chemistry  of  toxin  action.  Attention  is  called  to  the 
great  biological  significance  of  the  discovery  that  certain  protein 
colloidal  substances,  although  themselves  soluble  in  water  only, 
dissolve  in  such  organic  solvents  as  chloroform  if  lecithin  is  dissolved 
therein  at  the  same  time.  The  question  at  once  arises  as  to  whether 
these  phenomena  are  due  to  the  specific  chemical  nature  of  lecithin,  or 
whether  they  represent  the  mutual  adsorption  of  two  colloidal 
substances.  The  experiments  described  support  the  latter  view. 
Mastic,  a  substance  in  no  way  connected  with  lecithin  in  its  chemical 
nature,  shows  a  marked  similarity  to  it  in  its  physical  properties.  The 
authors  find  also  that  its  solubility-relationships  with  reference  to 
albumoses  and  ferments  are  almost  a  strict  counterpart  of  those  of 
lecithin. 

The  Behaviour  of  Albumoses. — When  a  suspension  of  mastic  is 
precipitated  by  acidification  in  the  presence  of  Riedel’s  peptone,  the 
percentage  of  the  total  nitrogen  which  comes  down  is  independent 
of  the  original  concentration  of  the  peptone  and  probably  represents 
that  portion  of  the  peptone  which  is  of  a  colloidal  nature.  When  the 
precipitate,  washed  with  water  until  no  farther  biuret  reaction  is 
given,  is  dried,  it  may  be  dissolved  almost  completely  in  chloroform  or 
alcohol.  On  adding  ether,  a  precipitation  occurs.  This  precipitate 
is  also  a  peptone  mastic  combination.  It  differs,  however,  from  the 
former  one  in  that  the  proportion  of  mastic  is  smaller,  and  that,  when 
treated  with  water,  the  peptone  tends  to  dissolve  out.  With  lecithin, 
almost  precisely  similar  phenomena  were  observed.  The  following 
conclusions  were  arrived  at  from  further  experiments  on  these  lines  : 
the  difference  of  solubility  in  various  solvents  do  not  appear  to  be  so 
well  marked  with  lecithin  as  with  mastic-peptone  compounds ;  the 
solubility  relationships  of  a  combination  of  this  order  depend  on  the 
proportions  in  which  its  components  are  mutually  adsorbed ;  the 
greater  the  proportion  of  peptone  present  in  such  combinations  the 
more  easily  is  the  peptone  washed  out  of  them  by  water ;  mastic- 
serum-albumin  is  insoluble  in  alcohol  chloroform. 

The  Behaviour  of  Ferments. — An  important  resume  of  already  known 
lecithin-ferment  combinations  is  given.  A  mastic-suspension  mixed 
with  a  filtered  solution  of  rennet  was  faintly  acidified.  The  whole  of 
the  enzyme  was  contained  in  the  resulting  precipitate.  By  extracting 
this  precipitate  by  various  solvents  and  precipitating  in  various  ways, 
a  number  of  mastic-rennet  combinations  were  obtained  and  the 
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relationship  was  found  to  hold  that  the  lower  the  mastic  content  the 
more  readily  was  the  rennet  removed.  It  was  further  established 
experimentally  that  lecithin-rennet  behaves  in  an  analogous  manner  to 
mastic-rennet. 

The  precipitation  reactions  of  mastic-trypsin,  although  analogous, 
differ  considerably  from  those  of  mastic-rennet.  G.  S.  W. 

Action  of  Salts  on  the  Fermenting  Power  of  Different 
Diastatic  Ferments.  L.  Preti  ( Biochem .  Zeitsch.,  1907,  4,  1 — 5). — 
Solutions  of  pancreatin,  urine,  and  blood-serum,  after  dialysis,  have  no 
diastatic  action  on  starch.  Activity  is  restored  by  the  addition  of  any 
one  of  a  number  of  electrolytes.  Takadiastase  and  maltin  solutions 
cannot  be  rendered  inactive  by  dialysis.  G.  S.  W. 

Chemistry  of  Silicon.  Albert  Ladenburg  (Ber.,  1907,  40, 
2274 — 2279). — Triphenylbromosilicane ,  SiPh3Br,  is  formed  when 
tetraphenylsilicane  (Polis,  Abstr.,  1885,  973  ;  1886,  618)  is  heated 
with  bromine,  first  at  100°  and  afterwards  in  tubes  at  150°.  It  forms 
colourless,  crystalline  needles,  m.  p.  118 — 120°,  fumes  slightly  in  con¬ 
tact  with  the  air,  and  is  decomposed  by  water  or  alcohol. 

Triphenylsilicol,  obtained  by  heating  the  bromide  with  dilute 
potassium  carbonate  solution  at  120°,  separates  from  ether  or  acetone 
in  small,  transparent  crystals,  m.  p.  148 — 150°  (Polis,  139 — 140°).  Its 
acetyl  derivative  melts  at  96 — 97°.  The  silicol  dissolves  in  fuming 
sulphuric  acid  yielding  a  trisulphonic  acid,  0H,Si(C6H4,S08H)s,  the 
barium  salt  of  which  crystallises  from  water  in  compact  prisms.  A 
trinitro- derivative  of  the  barium  salt,  CggH^OgjjNgSgBagSi,  has  been 
obtained  as  a  yellow,  crystalline  crust. 

JDiphenyldibromosilicane,  SiPh2Br2,  obtained  by  heating  the  mono- 
bromo-derivative  with  bromine  at  150°,  has  b.  p.  175 — 183°/12  mm., 
and  with  zinc  ethyl  yields  dipkenyldiethylsilicane,  SiEt2Ph2,  b.  p. 
305—320°. 

Triphenylbromosilicane  and  zinc  ethyl  at  1 20°  yield  either  triphenyl- 
silicane,  SiHPh3,  which  crystallises  from  acetone  in  plates,  m.  p. 
200 — 203°,  or  triphenylethylsilicane,  SiEtPhg,  m.  p.  72 — 74°. 

J.  J.  S 

Combination  of  Mixed  Organo-magnesium  Compounds 
with  the  Pyridine  and  Quinoline  Bases.  Bernardo  Oddo  ( Atti 
R.  Accad.  Lined,  1907,  [v],  16,  i,  413 — 418.  Compare  Abstr.,  1904, 
i,  920 ;  Sachs  and  Sachs,  Abstr.,  1904,  i,  925). — In  addition  to  the 
additive  compounds  of  quinoline  and  magnesium  phenyl  bromide 
already  obtained  (loc.  cit.),  the  author  has  prepared  the  compound, 
(C9H-N)g,MgPhBr,  in  the  form  of  an  unstable  yellow  powder  in¬ 
soluble  in  all  the  neutral  solvents. 

Similar  additive  compounds  containing  four  or  more  mols.  of  quino¬ 
line  for  1  mol.  of  magnesium  phenyl  bromide  are  still  more  unstable  than 
the  above  and  could  not  be  isolated. 

The  simultaneous  action  of  pyridine  (1  mol.)  and  quinoline  (1  mol.) 
on  magnesium  phenyl  bromide  also  yields  an  unstable  compound  which 
is  decomposed  by  water,  giving  pyridine  and  2-phenylquinoline. 

T.  H.  P. 
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Decomposition  of  Gaseous  Hydrocarbons  by  Heating  with 
Finely-divided  Aluminium.  M.  I.  Kusnetzoff  ( Ber .,  1907,  40, 
2871 — 2873). — It  is  found  that  aluminium  at  temperatures  near  its 
melting  point,  like  red-hot  magnesium  (LidofS  and  Kusnetzoff,  Abstr., 
1906,  ii,  201),  decomposes  methane,  ethane,  ethylene,  and  acetylene 
completely  into  their  elements.  The  hydrogen  and  part  of  the  carbon 
are  obtained  in  the  free  state,  whilst  the  remainder  of  the  carbon  com¬ 
bines  with  the  aluminium,  forming  aluminium  carbide.  W.  H.  G. 


Chlorination  of  Difluoroethyl  Alcohol.  Frederic  Swarts 
(Bull.  Acad.  roy.  Belg.,  1907,  339 — 358). — Under  the  influence  of  sun¬ 
light,  chlorine  attacks  difluoroethyl  alcohol  fairly  rapidly  at  first,  but 
more  slowly  afterwards,  and  the  action  is  not  complete  after  several 
weeks.  The  products  of  an  experiment  lasting  twenty-six  days  con¬ 
sisted  of  (1)  difluorochloroacetyl  chloride ,  CC1F2"C0C1,  a  colourless, 
very  mobile  liquid  having  an  irritating  odour,  b.  p.  34°,  and  fuming 
strongly  in  air.  It  reacts  violently  with  water  and  alcohol  to  form  the 
corresponding  acid  (Abstr.,  1906,  i,  478)  and  ester.  (2)  Difluoro- 
chloroacetic  acid,  formed  from  the  chloride  by  the  action  of  water 
vapour,  the  presence  of  which  cannot  be  avoided  in  an  experiment  of 
such  long  duration.  (3)  A  polymeride  of  difluorochloroacetyl  chloride, 
a  liquid,  b.  p.  134°,  which  is  slowly  attacked  by  water  and  rapidly  by 
alcohol,  giving  the  (non-polymerised)  acid  and  ester.  It  is  partially 
depolymerised  on  distillation.  Vapour  density  determinations  give  it 
a  polymerisation  coefficient  of  T82  at  100°/ 161 — 1 63*1  mm.,  1'75  at 
137'5°/176’6  mm.,  and  1’59  at  208°/149  mm.,  but  the  depolymerisation 
is  not  reversible  by  lowering  the  temperature.  Cryoscopic  determina¬ 
tions  give  a  polymerisation  coefficient  slightly  above  2,  unaltered  by 

dilution.  The  formula  COCl'CCKC^.^^GCbCOCl  is  suggested 

for  the  polymeride.  When  treated  in  benzene  solution  with  gaseous 
ammonia,  it  gives  dijluorochloroacetamide,  CC1F2*C0,NH2,  in  the  form 
of  tabular  crystals,  m.  p.  78'5°,  identical  with  the  product  from  ethyl 
difluorochloroacetate.  (4)  Carbon  dijluorodichloride,  CCI2F2,  a  gas, 
b.  p.  -  25°.  (5)  A  small  quantity  of  a  substance,  b.  p.  170°,  smelling 

like  chloralide.  The  author  suggests  the  following  scheme  in  explana¬ 
tion  of  the  formation  of  the  last  two  substances,  supposing  that 
difluorochloroacetaldehyde  is  momentarily  formed  : 


2CC1F2*CH0  +  Cl2  ->  +  CC.F2.CHO  -> 

CC1F!' 6cVO>CH'OC1F*  + 

Since  about  80%  of  the  difluoroethyl  alcohol  is  converted  into 
difluorochloroacetyl  chloride  and  the  corresponding  acid,  the  author 
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considers  that  the  principal  reaction  is  that  represented  by  the  equation 
CHF2-CH2-OH  +  3C12  -  CC1F2-C0C1  +  4HC1. 

In  an  incomplete  chlorination,  difluoroacetyl  chloride  and  what  is 
probably  a  polymeride  of  the  latter  are  also  formed.  E.  H. 

Various  Syntheses  with  Compounds  Containing  the  Group 
CMe2Cl*C:.  Louis  Henry  (Bull.  Acad.  roy.  Belg.,  1907,  162 — 189). — 
In  the  esters  of  carboxylic  acids  containing  the  radicles  ’CH^l  or 
•CHMe’Cl,  only  the  carboxylic  group  is  attacked  by  magnesium 
methyl  bromide,  whilst  in  esters  containing  the  group  *CMe2Cl,  both 
the  chlorine  and  the  alkyloxy-group  are  replaced  by  methyl.  Thus 
ethyl  chloroacetate  gives  chloroferf.butyl  alcohol,  whilst  ethyl  chloro- 
tsobutyrate  gives  pentamethylethanol  (Abstr.,  1906,  i,  782).  But 
chloroisobutaldehyde  in  ethereal  solution  when  added  to  an  ethereal 
solution  of  magnesium  methyl  bromide,  instead  of  giving  the  expected 
pinacolyl  alcohol,  gives  the  isomeric  aa/J-trimethylpropyl  alcohol, 
CHMe2*CMe2,OH.  The  formation  of  the  latter  cannot  be  due  to  the 
intramolecular  change  of  the  pinacolyl  alcohol  first  formed,  since 
changes  of  this  kind  are  only  known  with  the  corresponding  halides, 
but  is  best  explained  by  the  scheme  : 

CMe2Cl-CHO  — >  CMe2Cl-CHMe-OMgBr  -> 

CHMe2-CMe2-OMgBr  — >  CHMe2-CMe2-OH. 
This  is  supported  by  (1)  production  of  aa/3-trimethylpropyl  alcohol  by 
the  action  of  magnesium  methyl  bromide  on  trimethylethylene  oxide  ; 
(2)  the  different  course  followed  by  the  reaction  when  oxide-formation 
is  impossible  owing  to  the  absence  of  the  CH'O'MgBr  group  ;  thus 
when  an  ethereal  solution  of  magnesium  methyl  bromide  (1  mol.)  is 
added  to  an  ethereal  solution  of  a/Ldichloro-/3-methyl  propyl  zsobutyl 
ether,  CMe2Cl*CHCl*OC4H9(»so),  fi-chloro-afi-dimethylpropyl  iso  butyl 
ether,  CMe2Cl*CHMe*OC4H9(yso),  is  formed  as  a  strongly  smelling, 
highly  refractive,  colourless  liquid,  b.  p.  178 — 179°/774  mm., 
D200*9048,  nD  1  ‘4271 1 ,  whilst  by  adding  the  solution  of  the  ether  to  that 
of  magnesium  methyl  bromide  (2  mols.),  (3  isolutyl-fi-isoamyl  ether, 
CM.e2ICMe-OC4H9(iso),  is  produced,  a  colourless  liquid,  b.  p.  160  — 161°, 
D20  0  7952,  nD  1*41692,  which  has  a  powerful  smell  and  combines 
readily  with  bromine  (compare  Vitoria,  Bull.  Acad.  roy.  Belg., 
1901,  1087). 

When  the  ethereal  solution  of  magnesium  methyl  bromide  is  added 
to  that  of  chloroisobutaldehyde,  besides  aa/3-trimethylpropyl  alcohol, 
the  chlorohydrin,  OHMeCl*CMe2*OH,  and  the  bromohydrin, 
CHMeBr*CMe2*OH, 

are  formed,  probably  from  the  hction  of  magnesium  methyl  bromide  on 
trimethylethylene  oxide  (compare  Grignard,  Abstr.,  1903,  i,  552). 

Rizza’s  preparation  of  aa/3-trimethylpropyl  alcohol  by  the  action  of 
excess  of  zinc-methyl  on  chloral  (Abstr.,  1882,  491)  can  be  explained 
by  a  scheme  similar  to  the  above. 

aa/2-Trimethylpropyl  alcohol  is  also  formed  by  the  action  of  mag¬ 
nesium  methyl  bromide  on  /3-7soamylene  chlorohydrin, 
CMe2Cl*CHMe’OH, 
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and  Whichever  way  it  is  prepared  it  always  reacts  with  bromine,  prob¬ 
ably  owing  to  the  presence  of  a  trace  of  Friedel’s  pinacolyl  alcohol, 
formed  by  the  alternative  reaction  of  trimethylethylene  oxide  with 
magnesium  methyl  bromide, 

°<V^Me  — >  CMe3*CHMe*OMgBr  — >  CMe3-CHMe*OH. 

vM.62 

From  these  results,  the  author  considers  that  the  formation  of  penta- 
methylethanol  from  ethyl  cliloroisobutyrate  is  explained  by  the 
scheme  * 

CMe2Cl*C02Et  +  2CH3MgBr  ^  CMe2Cl-CMe2-OMgBr  -> 

CMe3-CMe2-OMgBr  CMe3-CMe2*OH. 

Pentameth) lethanol  is  also  produced  by  the  action  of  magnesium 
methyl  bromide  on  Eriedel’s  pinacolin,  CMe3*COMe,  on  tetramethyi- 
ethylene  oxide,  or  on  fi-chloro-aafi-trimetkylpropyl  alcohol, 
CMe2Cl*CMe2*OH,  a  liquid,  b.  p.  151 — 152°,  which  reacts  with 
potash,  giving  tetramethylethylene  oxide.  E.  H. 

Velocity  of  Addition  of  Iodine  to  Allyl  Alcohol.  Walter 
Herz  and  Bruno  Mylius  ( Ber .,  1907,  40,  2898 — 2904). — The  reaction 
C3H6*OH  +  I2  ^  C3TI5I2-OH  proceeds  almost  to  completion  (compare 
Bauer  and  Moser,  this  vol.,  i,  307).  The  constant  K,  calculated  for  a 
bimolecular  reaction,  varies  largely  with  the  nature  of  the  solvent.  In 
carbon  tetrachloride  or  chloroform  at  25°  it  is  fairly  steady  and  inde¬ 
pendent  of  the  iuitial  concentrations,  provided  that  the  concentration 
of  the  alcohol  is  much  greater  than  that  of  the  iodine.  In  carbon 
disulphide  the  value  of  K  is  dependent  on  the  initial  concentration  of 
the  alcohol  (compare  Burke  and  Donnan,  Trans.,  1904,  85,  553).  The 
constant  has  been  determined  in  mixtures  of  these  solvents,  and  the 
results  are  expressed  graphically.  If  the  concentration  of  the  alcohol 
is  regarded  as  a  constant,  the  value  of  K,  calculated  for  a  uni- 
molecular  reaction,  varies  with  the  initial  concentration  of  the 
alcohol,  and  the  reaction  is  pseudo-unimolecular.  C.  S. 

Action  of  Sodium  Arsenite  on  Sodium  Ethyl  Thiosulphate. 
August  Gutmann  (Ber.,  1907,  40,  2818—2822). — The  action  of  sodium 
arsenite  on  sodium  ethyl  thiosulphate  in  the  presence  of  sodium 
hydroxide  takes  place  in  accordance  with  the  equation  : 

2NaEtS203  +  2NaOH  +  2Na3  As03  =  2Na2S03  +  2EtSH  +  2Na3As04. 
The  amounts  of  sodium  sulphite  and  arsenate  and  of  mercaptan 
formed  were  estimated. 

Sodium  elh}l  thiosulphate  does  not  interact  with  Nj  10  iodine  solu¬ 
tion,  it  does  not  dissolve  silver  haloids,  does  not  decolorise  a  blue 
solution  of  a  cupric  salt,  and  does  not  form  potassium  thiocyanate  with 
potassium  cyanide.  A.  McK. 

Action  of  Magnesium  or  Zinc  Alkyl  Iodides  on  Esters  of 
Nitrous  Acid  and  on  Nitroparaffins.  Iwan  Bewad  (Ber.,  1907, 
40,  3065 — 3083). — In  tho  preparation  of  /3-dialkylhydroxyiau'ines  the 
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zinc  alkyl  usually  employed  can  be  replaced  advantageously  by  zinc 
alkyl  iodides  or  magnesium  alkyl  iodides  when  esters  of  nitrous  acid 
are  used,  but  not  in  the  case  of  nitroparaffins.  The  reactions  have 
been  examined  between  zinc  isopropyl  iodide  and  isoamyl  nitrite,  zinc 
isopropyl  iodide  and  nitroethane,  zinc  ethyl  iodide  and  isoamyl  nitrite, 
zinc  ethyl  iodide  and  nitroethane,  magnesium  propyl  iodide  and 
isopropyl  nitrite,  magnesium  propyl  iodide  and  nitroethane.  magnesium 
ethyl  iodide  and  nitropropane,  and  magnesium  ethyl  iodide  and  nitro¬ 
ethane.  Ethereal  solutions  of  the  reacting  substances  are  mixed 
slowly  at  0°;  where  zinc  compounds  are  employed,  the  mixture  is 
kept  for  three  to  seven  weeks  before  being  decomposed  with  cold 
water.  The  products  have  been  described  (Bewad,  Abstr.,  1900,  i, 
629  ;  J.  pr.  Chem.,  1901,  63,  94,  193  ;  Mouren,  Abstr.,  1901,  i,  317). 

The  ri  actions  proceed  as  follows  : 

(I.)  RONO  +  2ZnR'I  ZnI-0-NR'2(0R)-ZnI  -•> 

R-OH  +  R'2N-OH. 

(II.)  R-CH2-N02  — R-CHINO-OH  +  2ZnR'I 

R-CHR'-NR(OZnI)2-ZnI  R-CHR'-NR'-OH. 
Magnesium  alkyl  iodides  react  with  esters  of  nitrous  acid  in  a 
similar  manner  to  the  zinc  compounds ;  with  nitroparaffins  the 
reaction  follows  two  courses  : 

R-CHiN^.,  +3MgR'I-^R-CHR'-N^R'  -^R-CHR'-NR'-OH 

I  XMgI 

R-CH  (MgI)-N<^MgI)2->R-CH2-NR'-OH  +  R'-OH 

2 

c.  s. 

The  Phosphorus  of  Lecithin  Prepared  from  Certain  Seeds. 
Ernst  Schulze  ( Zeitsch .  physiol.  Chem.,  1907,  52,  54 — 61). — Previous 
estimations  of  phosphorus  in  vegetable  lecithins  have  given  varying 
figures.  Thus,  that  from  the  seeds  of  Vicia  sativa  and  Lupinus  luteus 
contain  3  68%,  a  number  which  lies  near  to  the  values  calculated  for 
di-oleyl-lecithin  (3’68)  and  distearyl-lecithin  (3*84),  and  lower  than  that 
calculated  for  dipalmityl-lecithin  (4’12).  A  lower  percentage  (about  2) 
was  obtained  for  the  lecithin  prepared  from  cereals.  In  view  of  the 
fact  that  such  preparations  were  not  pure  and  probably  were  con¬ 
taminated  with  carbohydrates,  it  was  considered  desirable  to  make 
further  analyses.  The  present  paper  relates  to  the  lecithin  prepared 
from  Lupinus  luteus,  Vicia  sativa,  and  Pinus  Cembra  •  the  percentages 
of  phosphorus  in  these  were  respectively  3’46 — 3  76,  3  51 — 3-62,  and 
3-60.  W.  D.  H. 

Phosphorus  Percentage  of  various  Samples  of  Protagon. 

A.  C.  Lochhead  and  Wilhelm  Cramer  ( Bio  Chem.  J .,  1907,  2, 
350 — 356). — The  agreement  between  the  phosphorus  percentage  of 
various  samples  of  pro* agon  prepared  by  different  methods  is  regarded 
as  evidence  in  favour  of  the  view  that  protagon  is  a  well-defined 
chemical  substance.  The  figures  given  vary  from  0’96%  to  1'34%, 

W.  D.  H. 
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Stannous  Formate  and  its  Decomposition  Products.  Martin 
Goldschmidt  ( Chem .  Zeit.,  1907,  31,  608). — The  solution  obtained  by 
diesolving  freshly  precipitated  stannous  hydroxide  in  30 — 40%  formic 
acid  yields  on  evaporation  in  a  vacuum  white,  monoclinic  crystals  of 
anhydrous  stannous  formate.  The  salt  decomposes  into  stannous 
oxide  and  formic  acid  when  its  solution  in  water,  acidified  with  formic 
acid,  is  boiled.  The  dry  salt  is  completely  decomposed  at  temperatures 
slightly  above  100°,  the  products  of  decomposition  being  stannous 
oxide,  carbon  dioxide,  formaldehyde  (chiefly  as  paraformaldehyde),  and 
methyl  formate,  3(HC09)2Sn  — >  3C09  +  3SnO  +  H-CHO  +  H*C02Me. 

W.  H.  G. 

Glucinum  Acetates.  Hermann  Steinmetz  ( Zeitsch .  anorg.  Chem., 
1907,  54,  217 — 222). — Basic  glucinum  acetate,  Be4Ac0O,  first  pre¬ 
pared  by  Urbain  and  Lacombe  (Abstr.,  1902,  i,  132,  418),  crystallises 
from  organic  solvents  in  well  formed,  octahedral  crystals  which,  on  sub¬ 
limation,  change  to  doubly-refracting  prisms  and  leaflets  •  the  latter 
modifications  are  unstable  at  the  ordinary  temperature.  From  a 
solution  of  the  basic  acetate  in  cold  pyridine,  a  double  compound  of 
the  formula  Be4Ac60,3C6H5N  was  obtained  \  the  pyridine  is  very 
loosely  combined. 

Normal  glucinum  acetate,  Be(C2H302)2,  not  previously  known,  was 
obtained  by  heating  a  mixture  of  equal  parts  of  the  basic  acetate  and 
glacial  acetic  acid  with  five  to  six  parts  of  acetic  anhydride  for  two  hours 
at  140°  in  a  sealed  tube.  It  occurs  in  doubly-refracting,  microscopic 
leaflets,  which  are  insoluble  in  water  as  well  as  in  alcohol,  ether,  and 
other  organic  solvents ;  on  continued  boiling  with  water  it  goes  into 
solution  and  simultaneously  suffers  partial  hydrolysis.  It  melts  with 
decomposition  above  300°,  the  basic  acetate  subliming. 

The  author  considers  that  these  results  support  the  formula  for  the 
basic  acetate  advanced  by  Glassman  (this  vol.,  i,  109).  G.  S. 

Modified  Nickel  Acetate,  a  New  Type  of  Excitant  of  Oxida¬ 
tion  for  Quinols.  Andke  Job  {Compt.  rend.,  1907,  144,  1266 — 1267). 
— Examination  of  the  acetates  of  manganese  and  cobalt  according  to 
the  very  sensitive  method  previously  described  (Abstr.,  1903,  ii,  214  ; 
1906,  ii,  531)  shows  that  the  rapidity  of  oxidation  by  these  salts  is 
greater  at  first,  and  diminishes  much  more  quickly  in  the  first  two 
than  in  the  succeeding  minutes.  When  pure  nickel  acetate  is  heated 
for  a  long  time  at  100°,  it  loses  acetic  acid,  but  remains  soluble  in  cold 
water.  The  activity  of  the  product  in  oxidising  quinol  exceeds  that  of 
manganese  acetate.  The  activity  of  both  manganese  acetate  and 
heated  nickel  acetate  is  diminished  either  by  decreasing  the  amount 
present  or  by  adding  acetic  acid.  But  whilst  the  first  method  renders 
the  activity  of  manganese  acetato  less  persistent  and  the  second  method 
ren,ders  it  more  stable,  with  nickel  acetate  both  methods  effect  a  rapid 
diminution  in  the  rate  of  oxidation.  Thus  heated  nickel  acetate  forms 
a  new  type  of  oxydase  for  quinol,  its  activity  apparently  depending  on 
the  presence  of  the  hydroxide.  Accordingly  by  comparing  the  activity 
of  normal  nickel  acetate  with  that  of  modified  nickel  acetate,  a  method 
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of  estimating  the  degree  of  hydrolysis  of  the  latter  salt  is  obtained. 
The  author  finds  for  a  N/100  solution,  less  than  1%  is  hydrolysed. 

E.  H. 

Acetic  Esters.  Louis  Henry  (Bull.  Acad .  roy.  Belg .,  1907, 
285 — 313). — By  the  action  of  acetyl  chloride  or  acetic  anhydride 
on  the  magnesium  halide  compounds  of  the  tertiary  alcohols  (compare 
Houben,  Abstr.,  1906,  i,  520),  or,  in  some  cases,  by  the  action  of 
magnesium  alkylhalides  on  the  aldehydes,  ketones,  or  esters  from 
which  the  tertiary  alcohols  are  prepared  by  Grignard’s  reaction,  the 
following  acetates  have  been  obtained.  aa/3-Trimethylpropyl  acetate, 
CHMe2*CMe2*OAc,  a  liquid,  having  D20  0*9226,  nD  1*41831  (compare 
Kondakoff,  Abstr.,  1894,  i,  113;  Friedel,  Abstr.,  1873,  488),  which  is 
hydrolysed  by  distillation  with  solid  potash,  and  is  rapidly  transformed 
by  cold  fuming  hydrochlor  ic  acid  into  the  chloride,  a  very  mobile  liquid, 
b.  p.  Ill — 113°.  aa-Dimethylbutyl  acetate,  CH2Me*CH2,CMe2'OAc,  a 
liquid,  b.  p.  142— 143°/752  mm.,  D20  0  9114,  nu  1-41433.  tert.- 
Butyl  acetate,  CMeg*OAc,  a  liquid,  b.  p.  95°/750  mm.  (Butleroff, 
Annalen,  1867,  144,  7,  gives  96°;  Kondakoff  gives  51°),  D20  0*8958, 
nD  1  39469.  Both  of  these  esters  react  like  the  first  towards  alkalis 
and  halogen  acids.  aaf$(i-Tetramethylpropyl  acetate ,  CMe3*CMe2*OAc, 
a  liquid  with  a  faint  camphor-like  smell,  b.  p.  158 — 160°/766  mm  , 
96 — 97°/80  mm.,  D20  0  8906,  n0  1*42611,  m.  p.  -51°,  which,  when 
impure,  is  decomposed  by  distillation  at  the  ordinary  pressure,  forming 
Butleroff’s  /?yy-trimethyl-a-butylene  (Abstr.,  1875,  1248), 

CMes-CMe:CH2, 

a  liquid  having  b.  p.  78 — 80°/750  mm.,  D20  0'7188.  The  acetate 
reacts  very  readily  with  the  halogen  acids,  fuming  hydrochloric  acid, 
giving  the  chloride  in  the  foi'm  of  a  white  solid,  m.  p.  130°.  On  the 
other  hand,  it  is  not  hydrolysed  by  an  hour’s  boiling  with  alcoholic 
potash.  Whilst  primary  and  secondary  alcohols  readily  form  acetates 
when  treated  with  acetyl  chloride,  and  these  acetates  are  attacked  with 
difficulty  by  hydrochloric  acid,  the  converse  is  true  for  the  tertiary 
alcohols.  The  author  shows  that  the  difference  between  the  boiling 
points  of  the  acetates  and  those  of  the  corresponding  alcohols  increases 
in  passing  from  primary  to  tertiary,  and  that  the  acetylation  of 
primary,  secondary,  and  tertiary  alcohols  produces  an  increasing  rise  in 
the  boiling  point,  as  the  radicle  combined  with  the  ‘CH^OH,  ICH-OH, 
and  :OOH  groups  is  increasingly  methylated.  E.  H. 

Theory  of  Saponification.  II.  .Julius  Marcusson  ( Ber .,  1907, 
40,  2905 — 2915.  Compare  Abstr.,  1906,  i,  924). — A  reply  to 
Lewkowitsch  (this  vol.,  i,  10).  The  high  acetyl  value  of  an  incom¬ 
pletely  hydrolysed  fat  is  not  due  to  the  presence  of  mono-  and  di¬ 
glycerides,  but  depends  partly  on  the  existence  of  acids  soluble  in  water 
aiid  of  hydroxy-acids,  and  partly  ‘on  the  absorption  of  atmospheric 
oxygen.  C.  S, 

Peat  Wax.  Roman  Zaloziecki  and  Joachim  Hausmann  (Zeitsch. 
augew.  Chem.,  1907,  20,  1141 — 1143). — A  brownish-yellow  wax  is 
obtained  from  peat  to  the  extent  of  about  1%  by  extraction  with 
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alcohol.  This  substance  on  treatment  with  ether  is  separated  into 
two  portions ;  the  fraction  readily  soluble  in  ether  forms  a  dark  green, 
wax-like  mass  with  an  agreeable  odour,  whilst  the  insoluble  fraction 
is  a  brown  substance. 

The  soluble  fraction  yields  on  hydrolysis  a  greenish -coloured  acid, 
m.  p.  184°,  which,  from  the  results  of  analysis  and  molecular  weight 
determinations,  probably  has  the  formula  C1QH0505,  and  an  alcohol. 
This  alcohol  is  identical  in  composition  with  that  obtained  from  the 
portion  insoluble  in  ether  on  hydrolysis ;  it  is  a  yellow,  gelatinous 
substance,  m.  p.  124 — 130°,  and  probably  has  the  formula  C20H4ftO4. 
The  acid  which  the  insoluble  portion  yields  on  hydrolysis  does  not 
melt  under  260°,  and  probably  has  the  formula  C2lHS607. 

The  authors  consider  that  the  wax  obtained  from  peat  is  formed 
during  the  decomposition  of  the  vegetable  matter,  and  is  not  present 
as  such  in  the  original  plants;  they  further  maintain  that  peat  wax  is 
not  identical  with  the  wax  obtained  fi'om  algte,  as  stated  by  Kramer 
and  Spilker  (Abstr.,  1900,  i,  73;  1902,  i,  333),  and  is  in  no  way 
connected  with  the  formation  of  mineral  oil.  W.  H.  G. 


Cyclic  Esters  from  Ethylene  Glycol  and  from  Glycerol. 

Carl  A.  Bischoff  (. Her .,  1907,  40,  2803— 2813).— Ethylene  glycollate 
may  be  prepared  either  from  glycollic  acid  and  ethylene  glycol  or  from 
monosodium  ethylene  glycol  and  ethyl  chloroacetate  in  alcoholic  solu¬ 
tion  or  in  suspension  in  benzene. 


Ethylene  bromoacetate, 


CH2-0-C0-CH2Br 
CH2,0*COCH2Br’ 


obtained  from  mono¬ 


sodium  glycol  and  bromoacetyl  bromide,  boils  at  125 — 130°/20  mm. 

When  glycol  is  heated  with  an  excess  of  diethyl  oxalate,  the  follow¬ 
ing  reaction  takes  place : 


CH2-OH 

ch2-oh 


OEt-CO 

OEt’CO  "  L;El0H  + 


CH/OCO 
C1E/OCO 


The  resulting  cyclic  compound  has  m.  p.  171 — 172°,  and  is  isomeric 
with  the  compound  with  m.  p.  143°  (Bischoff  and  Walden,  Abstr,, 
1895,  i,  17). 

With  monosodium  ethylene  glycol  the  following  reaction  takes  place  : 

CH2*ONa  Br — C(a,  b)  XT  _  ^TT  CH9*0-C(a,  b) 

CH2-OH  EtO-CO  CH./OCO 

The  following  compounds,  prepared  in  this  manner,  are  viscid  oils : 
ethylene  a-oxypropionate,  C5H8Og,  b.  p.  119 — 120°/30  mm.;  ethylene 
a-oxybutyrate,  CfiH10Og,  b.  p,  104 — 106°/20  mm.  ;  ethylene  a-oxyiso~ 
butyrate ,  C6H10O3,  b.  p.  105°/20  mm, ;  ethylene  a-oxyisovalerate, 
C7H1203,  b.  p.  120 — 125°/17  mm. 

Qlyceroloxyacetolactone, 


0H’Ch2*ch<e^2;0>Ch2  or  oh*ch2’CH<e^<)>co, 

obtained  from  monosodium  glycerol  and  ethyl  bromoacetate,  is  a  viscid, 
yellow  oil,  b.  p.  170— 175°/5  mm. 

Glycerol  a-oxypropiolaclone,  O H  •  C H3 •  C  H q^>C HMe  (1),  oh- 
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tained  from  monosodium  glycerol  and  ethyl  a*bromopropionate,  has  b.  p. 
200—210o/13  mm. 

Glycerol  a-oxybutyrolactone,  OH*CH2‘CH<^Q^QQ^CHEt  (i),  has 
b.  p.  200' — 215710  mm. 

Glycerol a-oxyisobuiyrolactone, Oil' CH2‘CH<^Q—QQ^>CMe2,  has  b.  p. 

185—19578  mm.  A.  McK. 

Synthesis  of  /?-Ketonic  Esters  by  Means  of  Ethyl  Diazo¬ 
acetate.  Fritz  Schlotterbeck  ( Ber .,  1907,  40,  3000 — 3002). — 
Ethyl  y-trichloroacetoacetate,  CCl3,C0,0H2*C02Et,  is  formed  by  the 
action  of  ethyl  diazoacetate  on  chloral,  the  action  probably  being 
accompanied  by  the  intermediate  formation  of  the  compound 

cci3-ch-o  N 
C02Et-CH*br  ’ 

from  which  nitrogen  is  eliminated.  It  is  a  colourless  liquid,  D18  1*41, 
b.  p.  233 — 234°  (corr.)/749  mm.  and  b.  p.  118°  (corr.)/ll  mm.  Mewes 
gives  b.  p.  223 — 225°  and  Genvresse  b.  p.  221 — 223°.  Its  alcoholic 
solution  gives  an  intensely  red  coloration  with  ferric  chloride. 

A.  McK. 

New  Synthesis  of  Suberic  Acid  by  Means  of  Organo- 
magnesium  Compounds.  Nicolai  D.  Zelinsky  and  Johannes 
Gutt  (Ber.,  1907,  40,  3049 — 3050). — In  attempting  to  synthesise 
glutaric  acid  from  trimethylene  bromide,  magnesium  and  carbon 
dioxide  a  small  quantity  of  suberic  acid  was  isolated,  but  no  glutaric 
acid.  There  was  also  obtained  trimethylene  and  propylene  and 
neutral  substances  having  no  constant  b.  p.  Suberic  acid  must  be 
formed  through  the  coalescing  of  two  trimethylene  residues  to  form 
hexamethylene-a£-dimagnesium  bromide.  W.  It. 

Derivatives  of  Saccharin.  Heinrich  Kiliani,  P.  Loeffler, 
and  O.  Matthes  (Ber.,  1907,  40,  2999). — Parasaccharone  (Abstr., 
1904,  i,  975),  [a]D  -107*8°;  the  barium  and  magnesium  salts  are 
described. 

The  quinine  salts  have  been  used  for  the  separation  and  identifica¬ 
tion  of  the  saccharins  (Abstr.,  1904,  i,  975);  the  rotatory  power  of 
these  salts  was  determined  as  a  possible  means  of  identification,  but 
the  differences  in  the  molecular  rotations  is  found  to  be  comparatively 
small.  Quiniue  saccharate,  [a]D  -102*6°;  quinine  isosacch >rate, 
[a]D  —118*2°;  quinine  metasaccharate,  [a]D  -89*5°,  is  soluble  to 
the  extent  of  1  part  in  2  5  parts  of  50%  alcohol ;  quinine  para- 
saccharate,  [a]D  -105*7°.  G.  Y. 

Comparative  Action  of  Barley  Extracts  and  Malt  on  the 
More  Resistant  Dextrine.  Jules  Wolff  (Compt.  rend.,  1907, 
144,  1368 — 1370.  Compare  this  vol.,  i,  482). — Barley  extract  acted 
only  feebly,  and  after  forty-eight  hours  ceased  to  act  altogether, 
whilst  malt  extract  gradually  transformed  the  dextrins  into  maltose. 

N.  H.  J.  M. 
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Oxalic  Aldehyde  [Glyoxal].  Louis  Henry  {Bull.  Acad.  roy. 
Bely.,  1907,  94 — 118). — The  author  has  put  forward  the  proposition 
that  the  accumulation  of  acid  groups,  ICC1,  ICO,  'CHO,  *ON,  &c.,  in 
neighbouring  positions  in  carbon  compounds  increases  their  volatility, 
or  that  in  a  compound  containing  one  of  these  groups  the  substitution 
of  a  second  acid  group  in  a  position  near  the  first  causes  a  considerably 
less  increase  in  boiling  point  than  did  the  substitution  of  the  first. 
Harries  and  Temme’s  unimolecular  glyoxal  (this  vol.,  i,  183)  is 
claimed  as  a  fresh  confirmation  of  this  view,  since  its  boiling  point 
(51°)  is  only  30°  above  that  of  acetaldehyde,  whereas  the  boiling  point 
of  the  latter  exceeds  that  of  ethane  by  1110.  By  the  comparison  of 
the  boiling  points  of  a  large  number  of  aldehydes,  ketones,  and 
alkyloxy-,  keto-,  and  halogen-nitriles,  it  is  shown  that  the  rule  no 
longer  holds  when  the  acid  groups  are  separated  by  the  group 
•CII,-CH2*. 

Other  examples  show  that  this  influence  of  acid  groups  is  the 
greater,  the  less  the  amount  of  hydrogen  contained  in  the  group 
displaced. 

Unimolecular  glyoxal  is  also  an  example  of  the  rule  that  com¬ 
pounds  containing  the  group  ‘CO'CO*  are  coloured,  and  that  the 
colour  disappears  when  the  CO!  groups  are  reduced  to  ICH-OH  or 
ICH2  groups.  E,  H. 

Preparation  of  Some  Aliphatic  Ethers  of  ortho-Ketones. 
Preparation  of  Esters  of  ortho-Acids.  H.  Reitter  and  Edgar 
Hess  ( Ber .,  1907,  40,  3020 — 3025). — Homologues  of  Claisen’s  acetone 
orthoethyl  ether,  CMe2(OEt)2,  are  described.  One  of  the  methods  given 
by  Claiseu  for  the  preparation  of  the  latter  substance  was  by  means  of 
nascent  orthoformic  ester,  that  is,  from  formiminoether  and  alcohol, 
thus :  COMe2  +  OEt-CH!NH2Cl  +  2EtOH  =  NH4C1  +  H'C02Et  + 
CMe2(OEt)2.  The  authors  find  that  higher  homologues  are  obtained 
by  replacing  the  anhydrous  hydrogen  cyanide  necessary  in  Claisen’s 
reaction  by  acetonitrile,  propionitrile,  and  phenylacetonitrile  respect¬ 
ively. 

Contrary  to  the  experience  of  Pinner,  the  nitriles  of  acetic  and 
propionic  acids  may  be  converted  into  esters  of  ortho-acids.  The 
reaction,  OEt’CRINH2Cl  +  2EtOK  =  NH4Cl  +  CR(OEt)3.  proceeds 
without  the  addition  of  a  ketone. 

Orthomethylethylketone  diethyl  ether,  CMeEt(OEt)2,  obtained  from 
methyl  ethyl  ketone,  absolute  alcohol,  and  acetoiminoether  hydro¬ 
chloride,  has  b.  p.  120°. 

Orthodiethylketone  diethyl  ether,  CEt2(OEt)2,  obtained  from  diethyl 
ketoue,  alcohol,  and  acetoiminoether  hydrochloride,  has  b.  p.  154°. 

Orthodipropylkeione  diethyl  ether,  CPr2(OEt)2,  has  b.  p.  69 — 70°/ 
12  mm. 

Ethyl  orthoacetate,  CMe(OEt)3,  has  b.  p.  145 — 146°/748  mm. 

Ethyl  orthopropionate,  CEt(OEt)3,  has  b.  p.  161°/766  mm. 

A.  McK. 

Colloidal  Properties  of  Starch.  Eugene  Fouard  ( Compt .  rend., 
1907,  144,  1366 — 1368.  Compare  this  vol.,  i,  391). — The  stronger 
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mineral  acids,  including  sulphurous,  phosphorous,  and  hydrofluosilicic 
acids,  coagulate  soluble  starch,  but  the  weak  acids,  including  organic 
acids,  carbonic  and  boiic  acids,  and  complex  inorganic  acids,  such  as 
silico-  and  phospho-tungstic  acids,  exert  no  coagulative  action.  There 
is  a  limit  of  concentration  for  each  coagulating  acid,  beyond  which  it 
exerts  no  action,  and  this  limit  is  the  lower  the  more  completely  the 
acid  is  ionised.  Hardy  and  Perrin’s  rule  that  at  equal  concentrations 
in  hydrogen  ions  the  acids  have  the  same  coagulating  power,  applies 
therefore,  with  the  reservation,  that  an  excess  of  ions  or  neutral 
molecules  exerts  an  antagonistic  action  to  coagulation. 

The  addition  of  alkalis  to  soluble  starch  retards  coagulation,  and  the 
efficiency  of  the  four  alkalis  tried  are  in  the  descending  order,  potassium 
hydroxide,  lime,  baryta,  ammonia,  and  the  rule  holds  that  all  alkaline 
solutions  at  equal  concentration  of  hydroxyl  ions  exert  the  same 
retarding  action.  Excess  of  alkali  inhibits  coagulation  altogether. 
Baryta  behaves  in  an  anomalous  manner,  owing  to  its  reacting  with 
the  soluble  starch,  and  it  is  for  this  reason  that  it  falls  below  lime  as 
a  retarding  agent. 

Carefully  purified  starch  can  be  converted  into  the  soluble  variety 
by  prolonged  contact  with  water  at  60°.  T.  A.  H. 

Action  of  Nitric  Acid  on  Starch.  A.  G.  Doroschewsky  and 
Adam  Rakowsky  (J.  Russ.  Phys.  Chem.  Soc .,  1907,  39,  427 — 439). — 
The  inversion  of  potato  starch  by  means  of  nitric  acid  proceeds  in 
several  stages,  the  last  one  of  which  is  of  a  unimolecular  character. 
When  the  experiments  are  conducted  in  sealed  tu’  es,  the  time  taken 
for  complete  inversion  is  inversely  proportional  to  the  strength  of 
acid  employed  (Abstr.,  1884,  46,  36),  but  acids  above  0  4%  result  in 
the  oxidation  of  the  sugar  to  the  corresponding  acid.  Whilst  other 
investigators,  using  hydrochloric  and  sulphuric  acids  (Zeit.  anal.  Chem., 
1896,  35,609),  have  shown  that  the  factor  for  calculating  dextrose  into 
starch  is  0’91 7—0-941,  for  nitric  acid  it  is  0’907,  the  theoretical  being 
0  900.  To  determine  what  sugars  are  actually  produced  after  the  dis¬ 
appearance  of  a  certain  amount  of  dextrin,  their  osazones  have  been 
prepared,  but  they  have  not  been  identified  finally  so  far.  Z.  K. 

Preparation  of  Quaternary  Ammonium  Bases  by  Means  of 
Alkali  from  Additive  Products  of  Tertiary  Amines  with 
Alkylene  Dibromides.  R.  Lucius  {Arch.  Pharm.,  1907,  245, 
246 — 258). — Ethylene  and  trimethylene  dibromides,  when  heated  with 
trimethy’amine,  triethylamine,  tribeuzylamine,  or  tropine,  unite  with 
1  or  2  mols.  of  the  base.  When  the  additive  products  are  heated  with 
alcoholic  potassium  hydroxide,  potassium  bromide  is  precipitated  and 
a  solution  of  the  quaternary  base  is  obtained  ;  in  the  case  of  the 
additive  products  with  1  mol.  of  the  base,  the  alkyl  halogen  atom  is 
eliminated  at  the  same  time  along  with  an  atom  of  hydrogen,  an 
unsaturated  derivative  being  formed.  For  instance,  trimethylene 
dibromide  and  ti  imethylamine  form  the  compounds 
CH2(CH2-NMe.,Br)2 

and  C^Br’CH^CH^NMegBr  (the  first  is  the  less  soluble  of  t  he  two)  ; 
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these  yield  solutions  of  the  bases  CH2(CH2*NMe3*OH)9  and 
CH2:CH-OH2-NMe3‘OH 

respectively.  Most  of  the  bases  were  isolated  and  analysed  in  the 
form  of  platinichlorides.  The  formulae  and  melting  points  of  the  new 
substances  described  are  enumerated  below  (the  platinichlorides 
decomposed  as  they  melted). 

From  ethylene  dibrotnide.  With  triethylamine  :  C9H4(NEt3Br)2, 
245 — 246° ;  C2H4[NEt3]2PtCl6,  211°;  CH9Br-Cff2-NEt3B“r,  241—242°; 
[CH2Br-CH2-NEf.3]2PtCl6,  237—238°;  [Cff^CfX-NEt.JPtClg,  208°. 
With  tribenzylamino :  CH2Br‘CH2‘F(CH9Ph)3Br,  263°; 

[CH2Br-CH2-N(CH2PhU2PtCl6, 

226—227°;  [CH2:CH-N(CH2Ph)3JPtCl6,  216°. 

From  trimethylene  dibromide.  With  trimethylamine  : 

CH2[CH2-NMe3]2PtCJlfi,  274—275° ; 
CH0Br-CH./CFT2-NMe3Br,  208°;  [CH2Br-CH2*CH9-NMe3]PtCl6, 
258—259°/  With  triethylamine:  CH2(CH2-NEt3Br)2,  245°; 

CH9[CH2*KEt3]2PtCl6, 

220°;  CH2Br-CH2-CH2-NEt3Br,  227—228°; 

[C  H0Br-CH2-CH2-NEt3]  ,PtCl6) 

247—249°;  [CH2:OH*CH2*NEt3]2PtCl6,  213°.  With  tribenzyl- 
amine:  CEJ2Br-CH./CH2-N(CH2Ph)3Br,  259— 260  ; 

[CH2Br-CH9*CH2-N(CH2Ph)3].>PLCl6, 

230—231°;  [OH,:Crt*Ca2-N(CH2Ph)3]2PtCIB/  218—219°.  With 
tropine:  Ca2Br-CH2-Ca2*N(C8H150)Br,  310°; 

[CH2Br-CHo-CH2-N(C8H150)]2PtCl6,  255° ; 
[CH2:CH«CH2-N(U8H150)]2PtCl6,  253—254°.  C.  F.  B. 

Preparation  of  Amino-alcohols  from  Unsaturated  Methyl 
Ketones.  X.  Moritz  Kohn  ( Monatsh .,  1907,  28,  423 — 437). — An 
investigation  to  see  whether  methyl  ketones,  similar  in  constitution  to 
mesityl  oxide,  combine  like  this  compound  with  amines  (Efochstetter 
and  Kohn,  Abstr.,  1904,  i,  18;  Kohn,  1904,  i,  932).  It  is  found  that 
isobutylidenacetone  and  benzylidenacetone  combine  with  methylamine, 
forming  ketonic  bases,  which  when  reduced  with  sodium  amalgam  yield 
the  corresponding  amino-alcohols. 

Methyl- {3-methylammoisoamylcarbinol  (y-methylamino-f3-methylhexane- 
e-ol),  CHMe2-CH(NHMe)*CH2-CKMe'OH,  prepared  by  reducing  with 
sodium  amalgam  a  hydrochloric  acid  solution  of  the  ketonic  amine 
which  results  by  combining  isobutylidenacetone  with  methylamine, 
is  a  colourless  oil,  b.  p.  199 — 202°.  When  treated  with  methyl  iodide, 
the  tertiary  base  yields  an  oily  methiodide,  which  when  treated 
successively  with  silver  and  auric  chlorides  yields  the  aurichloride, 
C10H23ON,HAuC14,  in  the  form  of  scaly  crystals,  m.  p.  105 — 114°. 
With  formaldehyde,  the  amino-alcohol  forms  3  :  (j-dimethyl-i-iso- 

propyltetrahydro-\  :  3 -oxazine,  O<Z^j^je^^eZ>CHPr0,  an  oil,  b.  p. 

179 — 181°;  the  aurichloride,  C9H19ON,HAuC14,  is  a  sandy  powder; 
the  plat inichloride,  (C9Hl9ON)2,H2PtCl6,  is  a  yellowish-red,  crystalline 
substance.  The  methiodide,  when  treated  successively  with  silver  and 
auric  chlorides,  yields  the  aurichloride ,  Ol0H2JON,HAuCl4,  which  crystal- 
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lises  in  short  needles,  m.  p.  136 — 139°.  "When  treated  with  hydrogen 
bromide,  methyl-/?-methylaminofsoamylcarbinol  is  converted  into 
£•  bromo-y-melhylamino-fi-methylhexane  hydrobromide, 

CHMeBr-CH2-CH(NHMe)-CHMe2,HBr, 
which  on  treatment  with  33%  aqueous  potassium  hydroxide  is  converted 

into  1 : 2-dimethyl-i-isopropyltrimethylenimine,  CH2<\pg^e^>NMe,  a 

colourless,  limpid  liquid,  b.  p.  125 — 129°;  the  aurichloride  is  an  oil; 
the  picrate,  C14H20O7N4,  crystallises  in  glistening  needles,  m.  p. 
128 — 131°.  The  methiodide  on  successive  treatment  with  silver  and 
auric  chlorides  forms  the  aurichloride,  obtained  as  a  precipitate  ;  the 
platinichloride,  (C9H19N)2,H2PtCl6,  forms  small,  brilliant,  granular 
crystals.  In  the  same  manner  are  obtained  the  etkiodide,  the  auri¬ 
chloride,  C10H21N,HAuC14,  which  forms  small,  woolly  needles,  and  the 
platinichloride,  (C10H21N)2,H2PtCl6,  a  yellowish-red  precipitate. 

a-Methylamino-a-phenylbutane-y-ol ,  NHMe*CHPh*CH2*CHMe*01I,  is 
prepared  by  the  reduction  of  the  compound  obtained  by  the  inter¬ 
action  of  methylamine  with  benzylideneacetone.  It  crystallises  from 
light  petroleum  in  white,  fibrous  needles,  m.  p.  56 — 57° ;  b.  p. 
153 — 154°/17 — 18  mm.;  the  picrate,  Cl7H20OgN4,  forms  granular 
crystals,  m.  p.  140°.  From  the  methiodide  of  the  methyl  ether  an 
aurichloride ,  C13H21ON,HAuC14,  was  prepared,  which  crystallises  in 
light  yellow  leaflets,  m.  p.  131 — 134°.  The  mfomso-derivative, 
CnH]602N2,  is  obtained  by  acting  on  the  amino-alcohol  Avith  nitrous 
acid  as  a  thick,  yellow  oil.  Formaldehyde  unites  with  the  amino- 
alcohol  with  the  formation  of  ^-phenyl-3  :  6-dimethyltelrahydro-l  :  3- 

oxazine ,  0<^Qg|^e^^e^>CHPh,  a  colourless  oil,  b.  p.  134°/15  mm.; 

the  aurichloride,  C12Hl7017,HAuCl4,  melts  at  153 — 157°. 

W.  H.  G. 

Preparation  of  Amino-alcohols  from  Unsaturated  Methyl 
Ketones.  II.  Moritz  Kohn  and  Jakov  Giaconi  ( Monatsh .,  1907, 
28,  461 — 478.  Compare  preceding  abstract). — The  compound, 
obtained  by  the  addition  of  methylamine  to  a-isomethylheptenone, 
yields  when  reduced  in  hydrochloric  acid  solution  with  sodium 
amalgam  methyl-  fi-methylarninon  oheptyl  carbinol  ( 3-methyl  amino- (3  - 
methylheptane-(-ol),  CHMe2*CH2’CH(NHMe)*CH2'CHMe'OH,  a  colour¬ 
less  liquid,  b.  p.  106 — 107°/16  mm. ;  the  aurichloride  and  platinichloride 
are  resinous.  The  methiodide  yields,  on  successive  treatment  with 
silver  and  auric  chlorides,  the  aurichloride,- CnH25ON,H  AuC14,  which 
crystallises  in  shining,  yellow  scales,  m.  p.  120°.  The  miroso-deriv- 
ative,  C9H20O2"N"2,  is  a  dark  yellow  oil.  The  amino-alcohol  condenses 
with  formaldehyde,  forming  3  :  6-dimethyl-4:-isobutyltetrahydro-l  :  3- 

oxazine,  O^CHMe™0'>CH’CH2’CHMe2> a  ^ourless,  mobile  liquid, 

b.  p.  83*5 — 84°/13  mm.  The  aurichloride,  C10H21ON,HAuC14,  is  a 
light  yellow  powder,  m.  p.  134°  (decomp.)  ;  the  platinichloride, 
(C10H21ON)2,H2PtCl6,  forms  orange-red  needles ;  the  pici'ate  is  an  oil. 
On  successive  treatment  with  methyl  iodide,  silver  and  auric  chlorides, 
the  base  forms  the  aurichloride,  CnH23ON,HAuCl4,  a  crystalline 
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substance,  m.  p.  123 — 124°  (decomp.);  th  &  platinichloride, 
(CnH23ON)2,H2PtCl6, 

is  a  red  substance,  m.  p.  134 — 135°.  The  amino-alcohol  condenses 
with  ethyl  chlorocarbonate,  forming  2-oxy-3  :  Q-dimethyl-i-isobutyltetra- 

hydro-1  : 3-oxazine,  fI'CH2*CHMe2,  a  pale  yellow 

oil,  b.  p.  1 70*5°/l  1  mm.,  and  with  ethylene  oxide,  forming  the  basic 
glycol,  OH-CHMe-CH2-CH(CH2Pr^)-NMe-CH2-Cll2-OH,  a  thick, 
colourless  liquid,  b.  p.  161  — 162°/13  mm.  ;  the  aurichloride,  obtained 
at  first  as  a  light  yellow  precipitate,  quickly  changes  into  an  oil.  The 
compound,  obtained  by  heating  the  amino-alcohol  with  concentrated 
hydrobromic  acid  in  a  sealed  tube  at  95 — 100°,  is  converted  by 
50%  potassium  hydroxide  into  1  : 2  dimethyl-i-isobutyltrimethylenimine, 

CH2<£^^i>NMe,  a  colourless,  mobile  liquid,  b.  p.  152—154°; 

the  aurichloride  is  an  unstable  oil  ;  the  picrate  crystallises  in  light 
yellow  needles,  m.  p.  93 — 94°.  The  methiodide  can  be  converted  into 
the  corresponding  aurichloride,  C10H21N,HAuCl4,  a  pale  yellow,  crystal¬ 
line  substance,  m.  p.  63 — 64°;  the  platinichloride,  (C10H21N)2,H2PiC16, 
forms  small,  pale  red  crystals  decomposing  at  170 — 171°.  The 
ammonium  base,  formed  by  the  action  of  moist  silver  oxide  on  the 
methiodide,  loses  water  when  distilled  with  50%  potassium  hydroxide, 
yielding  an  unsaturated  base,  C10H21N,  which  is  obtained  as  a  colour¬ 
less,  mobile  liquid,  b.  p.  168 — -171°;  the  aurichloride  is  an  oil  ;  the 
platinichloride,  (C10H21N)2,H2PtCls,  is  a  crystalline  substance,  m.  p. 
135 — 138°;  the  picrate  crystallises  in  long,  pale  yellow  needles,  m.  p, 
84 — 85°.  The  additive  compound,  formed  with  methyl  iodide,  yields 
on  successive  treatment  with  silver  and  auric  chlorides  the  auri¬ 
chloride,  CnH23N,HAuCl4,  obtained  as  a  light  yellow  precipitate,  m.  p. 
75 — 80°;  the  platinichloride,  (CnH23N)2,H2PtCl6,  forms  small,  pale 
red  crystals,  m.  p.  155 — 156°.  When  treated  with  moist  silver  oxide, 
the  methiodide  yields  an  ammonium  base,  which  on  distillation  with 
water  decomposes  into  trimethylamine,  water,  and  an  unsaturated 
hydrocarbon,  C8H14;  this  is  a  colourless,  mobile  liquid,  *b.  p. 
120 — 122°,  with  a  decided  turpentine-like  odour.  One  mol.  of  the 
hydrocarbon  in  carbon  tetrachloride  solution  combines  with  1  mol. 
of  bromine  at  the  ordinary  temperature.  W.  H.  G. 

Derivatives  of  Diacetonalkamine.  VI.  Moritz  Kohn  and 
Otto  Morgenstern  ( Monatslu ,  1907,  28,  479 — 508.  Compare  Kohn, 
Abstr.,  1904,  i,  378,  932,  933;  1905,  928;  this  vol.,  i,  338). — Various 
diacetonalkamines  have  been  prepared  and  their  derivatives  investi¬ 
gated. 

Ethyldiacetonalkamine  combines  with  hydrogen  bromide,  forming 
3-bromo-fi-ethylamino-fd-methylpentane  hydrobromide, 
CHMeBr-CH2-CMe2-NHEt,H  Br, 

since  this  compound  when  treated  with  concentrated  potassium  hydr¬ 
oxide  is  converted  into  2:4:  Atrimethyl-l-ethyltrimethylenimine, 

CH2<C"^^e]>NEt,  a  colourless,  mobile  liquid,  b.  p.  117 — 118°.  The 

aurichloride,  C8Hl7N,HAuCl4,  is  a  powder,  m.  p.  115 — 116°;  the 
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platinichloride ,  (CgHl7N)2,H2PtCl6,  crystallises  in  hexagonal  prisms 
and  decomposes  at  170°  ;  the  picrate,  CuH20O7N4,  forms  yellow  needles, 
m.  p.  176-5 — 177’5°  (decomp.).  The  methiodide  is  identical  with  the 
ethiodideof  1 :2  :4:4-tetramethyltrimethylenimine (see  this  vol.,  i,  339). 
When  treated  with  moist  silver  oxide,  the  methiodide  is  converted 
into  an  ammonium  base,  which  when  distilled  with  strong  potassium 
hydroxide  loses  water  and  yields  an  unsaturated  base ,  C9H19N,  a  colour¬ 
less  liquid,  b.  p.  154 — 156°,  with  a  disagreeable  odour;  the  aurichloride 
is  an  unstable  oil;  the  platinichloride,  (C9H19N)2,H2PtCl6,  forms 
prismatic  crystals,  m.  p.  159 — 160°;  the  picrate  is  a  crystalline  sub¬ 
stance,  m.  p.  85-5 — 86-5°  ;  the  picrolonate  is  a  yellow  powder,  m.  p.  137°. 
The  base  combines  with  methyl  iodide,  forming  a  methiodide,  which  on 
successive  treatment  with  silver  and  auric  chlorides  is  converted  into 
the  aurichloride,  C]0H21N,HAuCl4,  a  coarse  powder;  the  platini¬ 
chloride,  (C10H21N)2,H2PlC16,  crystallises  in  prisms,  m.  p.  155 — 156° 
(decomp.).  The  methiodide  on  treatment  with  moist  silver  oxide  is 
converted  into  an  ammonium  base,  which  on  distillation  with  water 
decomposes,  forming  dimethylethylamine  (Knorr  and  Pschorr,  Abstr., 
1905,  i,  922),  water,  and  a  hydrocarbon ,  C6H10,  b.  p.  74 — 75°.  This 
hydrocarbon  is  oxidised  by  potassium  permanganate  with  the  forma¬ 
tion  of  acetone,  acetic  acid,  and  formic  acid,  and  by  nitric  acid  with 
the  formation  of  oxalic  acid.  From  its  mode  of  formation  and 
behaviour  on  oxidation,  the  hydrocarbon  probably  has  the  formula 
CMe2ICH*CHiCH2,  and  the  base  from  which  it  is  derived  is  therefore 
probably  h-methylethylamino  h-methyl-Aa-amylene, 
NMeEt-CMe2-CH-CH:CH2. 

Methylethyldiacetonalkamine  \methyl-(3-methylethylaminoisobutyl- 
carbinol],  OH’CHMe’CH2’CMe2*NMeEt,  is  prepared  by  the  interaction 
of  methyldiacetonalkamine  and  ethyl  iodide.  It  is  a  colourless  liquid, 
b.  p.  197 — 198°;  the  benzoate,  C1RH2502N,  is  a  colourless,  viscid  liquid, 
b.  p.  177°/15  mm.;  bins  platinichloride,  2C9H2lON,H2PtCl6,  crystallises 
in  the  regular  system ;  the  auricldoi'ide  is  an  unstable  powder ;  the 
picrate  is  an  oil.  From  the  methiodide  are  formed  the  corresponding  auri¬ 
chloride,  C10H23ON,HAuC14,  obtained  as  a  fine  powder,  m.  p.  90°,  and 
the  crystalline  platinichloride,  (C10H23ON)2,H2PtCl6. 

Methylethyldiacetonalkamine  combines  with  hydrogen  bromide, 
forming  a  compound  which  is  converted  by  potassium  hydroxide  into 
an  unsaturated  base,  CgH19N,  b.  p.  154 — 156°,  identical  with  that 
obtained  from  the  methiodide  of  2  :  4  :  4-trimethyl- 1-ethyltrimethylen- 
imine.  W.  H.  G. 

Derivatives  of  Diacetonalkamine.  VII.  Moritz  Kohn  and 
Karl  Schlegl  {Monatsh.,  1907,  28,  509 — 528). — Ethanoldiaceton- 
alkamine  (Kohn,  Abstr.,  1905,  i,  928)  has  been  further  investigated 
and  the  formula  previously  given  to  this  compound  shown  to  be  correct. 
Several  derivatives  of  methyldiacetonalkamine  are  also  described. 

Ethanoldiacetonalkamine,  when  heated  with  acetic  anhydride,  is 
converted  into  the  diacetate,  C9H19N(OAc)2,  a  colourless  liquid,  b.  p. 
160°/ 17  mm.  When  oxidised  by  chromic  acid,  ethanoldiacetonalkamine 
is  converted  into  sarcosine  (methylglycine),  acetone,  acetic  acid,  and 
carbon  dioxide. 
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Methylallyldiacetonalkamine  [methyl- (3-methylallylaminoisobutylcar- 
binol],  OH’CHMe'CH^CMeg'NMe^CgHj,  is  obtained  by  the  action  of 
ally!  iodide  on  methyldiacetonalkamine  as  a  colourless  oil,  b.  p. 
212—215°  ;  the  aurichloride  is  an  oil ;  the  platinickloride, 

(C10H21ON)2,H2PtCl(5, 

forms  small,  orange  crystals  ;  when  treated  successively  with  methyl 
iodide,  silver  and  auric  chlorides  it  yields  the  platinickloride, 
(CuH23ON)2,H2PtCl6, 
obtained  as  small  crystals. 

Methylpropyldiacetonallcamine  [methyl- (3-metkylpropylaminoisobutyl- 
carbiuol],  OH'CHMe'CH^CMe^NMePr®,  similarly  prepared  by  using 
propyl  iodide,  is  a  colourless  liquid,  b.  p.  213 — 215°;  the  aurichloride 
is  unstable ;  the  platinickloride ,  2C10H23ON,H2PtCl6,  forms  small, 
reddish-yellow  crystals,  m.  p.  195°  (decomp.).  The  methochloride  gives 
a  platinickloride,  (CnH26ON)2,H2PtCI6,  which  forms  small,  red 
crystals,  m.  p.  150°. 

Benzylmethyldiacetonalkamine  [methyl- fi-benzylmethylaminoisobutyl- 
carbinol\  OH*CHMe,CH2*CMe2*NMe‘CH2Ph,  obtained  by  using  benzyl 
chloride,  is  a  colourless  oil,  b.  p.  169 — IT  1  °/ 1 8  mm.;  the  aurichloride 
is  an  oil  ;  the  platinickloride,  (C14H23ON)2,II2PtCl6,  is  a  brick-red, 
crystalline  powder  decomposing  at  197 — 198°;  from  the  methiodide, 
a  solid,  white  substance,  are  formed  the  crystalline  aurichloride, 
G15H25ON,HAuC14) 

m.  p.  82 — 84°,  and  the  platinickloride,  (C15H25ON)2,H2PtClG,  a  brick- 
red,  crystalline  powder  decomposing  at  167 — 168°. 

Dimethyldiacetonalkamine  combines  with  ethyl  iodide  when  heated 
in  a  sealed  tube,  forming  an  ethiodide,  which  on  treatment  with  silver 
chloride  is  converted  into  the  ethochloride  ;  the  platinickloride, 

(C10H23ON)2,H2PtCl6, 

forms  small,  orange  crystals  which  decompose  at  156 — 158°;  the 
aurichloride,  C10H23ON,HAuCl4,  crystallises  in  yellow  scales,  m.  p. 
88—90°. 

The  unsaturated  base,  CgHl7N,  obtained  by  treating  with  strong 
potassium  hydroxide  the  compound  formed  by  acting  on  dimethyldiaceton¬ 
alkamine  with  hydrogeu  bromide,  is  not  identical  with  the  base,  C8Hl7N, 
obtained  from  1:2:4:  4-tetramethyltrimethylenimine  (Kohn,  this  vol., 
i,  338),  although  the  b.  p.  138 — 140°  is  the  same;  the  aurichloride  is 
an  unstable  oil ;  the  platinickloride,  (C8Hl7N)2,H2PtClG,  forms  small, 
orange- red  crystals  which  decompose  at  176°;  the  picrate,  ^14^20^7-^4> 
crystallises  in  long,  yellow  needles,  m.  p.  175°  (decomp.).  With  methyl 
iodide,  the  unsaturated  base  forms  an  additive  compound,  from  which 
is  o'-tained  a  platinickloride,  (CgH]9N)2,H2PtCl6,  crystallising  in 
reddish-yellow  needles  which  decompose  at  177°.  The  methiodide  is 
converted  by  moist  silver  oxide  into  an  ammonium  base,  which 
decomposes  when  boiled  with  water  into  trimethylamine,  water,  and  a 
hydrocarbon,  C6H10,  identical  with  that  obtained  by  Kohn  and 
Morgenstern  (following  abstract).  W.  H.  G. 


Derivatives  of  Diacetonalkamines.  VIII.  Moritz  Kohn  and 
Otto  Morgenstern  ( Monalsh .,  1907,  28,  529—536). — With  the  object 
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of  examining  the  products  formed  by  the  oxidation  of  the  hydrocarbon, 
C6H10,  obtained  by  Kohn  (this  vol.,  i,  328)  from  1:2:2: 4-tetra- 
methyltrimethylenimine,  it  has  again  been  prepared  by  this  method, 
and  is  found  to  be  identical  with  the  hydrocarbon  obtained  by  the 
authors  from  2  :  4  :  4 -trimethyl-1 -ethyl trimethylenimine  and  methyl- 
ethyldiacetonalkamine,  and  by  Kohn  and  Schlegl  from  dimethyl- 
diacetonalkamine  (preceding  abstracts).  Now  it  has  been  shown  (this 
vol.,  i,  628)  that  the  hydrocarbon  is  probably  S-methyl-A^-pentadiene, 
CMe2ICH,CHICH2  ;  the  unsaturated  base,  through  which  it  is  obtained 
from  2  :  4  : 4-trimethyl-l-ethyltrimethylenimine  and  methylethyldi- 
acetonalkamine,  is  therefore  in  all  probability  S-methylethylamino-8- 
methyl-Aa-amylene,  NMeEt*CMe2*CH2*CHICH2.  It  was  also  to  be 
expected  that  the  unsaturated  base,  C8Hl7N,  obtained  from  1  :  2  :  4  : 4- 
tetramethyltrimethylenimine,  would  be  identical  with  that  obtained 
from  dimethyldiacetonalkamine,  namely,  8-dimethylamino-8-methyl- A“- 
amylene,  NMe2*CMe2,CH2*GHiCH2 ;  but  this  is  not  the  case  (Kohn 
and  Schlegl,  preceding  abstract).  However,  although  differing  from 
the  latter  compound,  it  nevertheless  gives  rise  to  the  same  hydro¬ 
carbon,  so  that  it  is  probably  8-dimethylamino-fi-methyl-kP-amylene, 
NMe2*CHMe*CH:CMe2.  W.  H.  G. 

Synthesis  of  Polypeptides.  XIX.  Emil  Fischer  ( Annalen , 
1907,  354,  1 — 54.  Compare  this  vol.,  i,  486). — Derivatives  of  Phenyl¬ 
alanine. — [With  Paul  Blank.] — Polypeptides  consisting  of  com¬ 
binations  of  phenylalanine  with  glycine,  alanine,  or  leucine  (compare 
Abstr.,  1904,  i,  867,  890)  are  formed  together  with  cinnamoyl-glycine, 
-alanine,  or  -leucine,  from  a-bromodihydrocinnamic  acid,  by  conversion 
of  this  into  a-bromopropionyl  chloride,  action  of  the  chloride  on 
glycine,  alanine,  or  leucine  in  aqueous  sodium  hydroxide  solution 
cooled  by  ice,  and  treatment  of  the  product  with  23%  ammonia.  The 
compounds  described  are  inactive,  having  been  prepared  from  racemic 
compounds ;  two  stereoisomeric  forms  of  phenylalanyl-leucine  have 
been  obtained. 

a-Bromo-fi-phenylpropionylglycine, 

CH2Ph-CHBr-C0-NH-CH2-C02H, 

crystallises  in  microscopic  prisms  or  scales,  m.  p.  149°  (corr.).  f-Phenyl- 
alanylglycine  (Abstr.,  1905,  i,  863)  forms  a  light  blue,  crystalline 
copper  salt,  and  when  treated  with  hydrogen  chloride  in  alcoholic  solu¬ 
tion  yields  the  anhydride,  CH2Ph*CH<[^£^,Q^>CH2,  m.  p.  280° 
(corr.  partial  decomp.). 

Cinnamoylglycine,  CHPhiCH'C0,NH*CH2‘C02H,  crystallises  from 
water  in  long,  colourless  needles,  m.  p.  197°  (corr.). 

a-Br  omo- (3-phenylpropionylalanine, 

CH2Ph-CHBi -CO-NH-CHMe’COgH, 
crystallises  in  long  prisms,  m.  p.  193°  (corr.  decomp.),  and  may  be  a 
mixtuie  of  two  isomeric  racemides.  Phenylalanylalanine, 
CH2Ph-CH(NH2)-C0-NH'CHMe*C02H, 

crystallises  in  colourless,  microscopic  needles,  m.  p.  about  241°  (corr. 
decomp.),  and  forms  a  copper  salt  crystallising  in  characteristic,  stellate 
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groups  of  needles  and  dissolving  in  water  to  a  cornflower-blue 
solution. 

a -Bromo-fi-phenylpropionyl-leucine, 

CfI2Ph-CHBr-C0*NH-CH(G4H9)*C02H, 
is  obtained  in  two  forms,  which  are  separated  by  treatment  with 
benzene.  The  isomeride  B  crystallises  from  benzene  in  microscopic 
needles,  m.  p.  148°  (corr.),  and  yields  phenyl  alanyl-leucine  B, 
CH2Ph-CH(NH2)-C0-NH-CH(C4H9)*C02H,  crystallising  in  small 
prisms,  m.  p.  224‘5°  (corr.),  with  a  bitter  taste  ;  the  copper  salt  crystal¬ 
lises  in  small  prisms.  The  propionyl-leucine  A  is  insoluble  in  benzene, 
crystallises  from  boiling  toluene  in  hexagonal  leaflets,  m.  p.  166‘5° 
(corr.),  and  yields  plienylalanyl-leucine  A,  which  crystallises  from  hot 
water  in  needles,  m.  p.  196°,  and  has  solubilities  closely  resembling 
those  of  its  isomeride. 

Derivatives  of  i-Valine. — [With  Julius  Schenkel.] — Polypeptides 
containing  the  group  CHMe2*CH(NH2)‘CO*  are  prepared  from 
a-bromoiso  valeric  acid  by  the  general  methods  of  synthesis  previously 
described.  The  acid  chloride  acts  readily  on  a-amino-acids,  but  the 
subsequent  substitution  of  bromine  by  the  amino-group  takes  place 
only  at  100°  with  poor  yields,  or  in  some  cases  does  not  take  place. 
The  action  of  a-bromoisovaleryl  chloride  on  t-alanine  leads  to  the 
formation  of  two  racemic  isomerides. 

a-Bromohovaleryl  chloride,  prepared  by  the  action  of  thionyl  chloride 
on  the  acid,  is  obtained  as  a  transparent,  mobile  liquid,  b.  p.  59°/ 
15  mm.,  crystallises  when  cooled  by  liquid  air  and  attacks  the  mucous 
membrane. 

a-Bromoisovalerylglycine,  CHMe2,CHBr*C0*NH-CH2,C02H,  crystal¬ 
lises  from  water  in  large  prisms,  m.  p.  139 — 141°  (corr.)  evolving  gas. 

dl -Valylglycine,  CHMe2-0H(NH2)-C0-NH-CH2-C02H,  crystallises 
in  thin,  colourless  prisms,  in.  p.  251°  (corr.),  is  almost  tasteless,  is 
only  slightly  acid  to  litmus,  and  forms  a  copper  salt  crystallising  in 
hexagonal  prisms.  A  small  amount  of  a  product  which  decolorises 
permanganate  in  sodium  carbonate  solution  and  is  probably  a  glycine 
derivative  of  dimethylacrylic  acid  is  formed  together  with  the  di¬ 
peptide. 

Valylglycine  anhydride,  CHMe2,CH<^^j^^]!>CH2,  formed  by  heat¬ 
ing  valylglycine  over  a  free  flame,  crystallises  in  thin  prisms,  m.  p. 
252°  (corr.). 

a-Bromoisovalerylalanine  A,  C8Hl403NBr,  crystallises  from  hot  water 
in  colourless,  flat  needles,  m.  p.  165 — 168°  (corr.),  and  is  converted  by 
ammonia  into  valylalanine  A,  C8Hj0O3N2,  which  crystallises  in  small, 
rhombic  leaflets,  m.  p.  246°  (corr.),  is  almost  tasteless,  has  a  slight 
acid  reaction  to  litmus,  and  forms  a  copper  salt  crystallising  in  blue 
prisms.  Valylalanine  anhydride,  C8H1402N2,  formed  from  valyl¬ 
alanine  A,  crystallises  in  colourless  needles,  m.  p.  246°  (corr,),  and  is 
probably  a  mixture  of  two  isomerides. 

a-Bromoisovalerylalanine  B,  obtained  on  evaporating  the  mother 
liquors  from  the  ^(-isomeride,  crystallises  in  prisms,  m.  p.  129 — 132° 
(corr.) ;  it  is  doubtful  if  this  has  been  obtained  free  from  its  isomeride. 

i -Valine  anhydride,  C10H1S()2N2,  prepared  by  heating  r- valine,  crystal- 
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lises  in  long,  colourless  needles,  m.  p.  303°  (corr.),  and  is  indifferent  to 
acids  or  alkalis. 

Resolution  of  Diketopiperazines  and  Dipeptides  of  Tyrosine. — 
[With  Walther  Schrauth.] — The  resolution  of  the  diketopiperazines 
by  means  of  alkalis,  which  takes  place  with  great  ease  in  the  case  of 
glycine  anhydride,  is  hindered  by  the  presence  of  alkyls,  so  that  it 
occurs  no  longer  with  leucine  anhydride  (Abstr.,  1906,  i,  324).  This 
is  the  case  also  with  valine  anhydride,  derived  from  a-aminotsovaleric 
acid. 

The  resolution  of  diketopiperazines  derived  from  mixed  dipeptides 
may  lead  to  the  formation  of  two  isomeric  dipeptides.  This  possibility 
has  been  studied  par  ticularly  in  the  case  of  e77-leucylglycine  anhydride, 

C4Hg*CH<^Q^-^^^>CH2,  which  on  hydrolysis  is  found  to  yield  leucyl- 

glycine  and  glycylleucine  in  the  proportion,  2:1.  Similar  results 
have  been  obtained  with  i-leucylalanine  anhydride,  leucylalanine  and 
alanylleucine  beiDg  formed  in  about  the  proportion  3  :  2. 

The  resolution  of  diketopiperazines  has  been  employed  now  in  the 
preparation  of  previously  unknown  derivatives  of  tyrosine.  Hydrolysis 
of  glycyl-7-tyrosine  anhydride  with  dilute  alkalis  at  35°  leads  to  the 
formation  of  1  -tyrosylglycine  together  with  only  small  amounts  of  the 
known  isomeride,  glycyl  Z-tyrosine.  A  substance  which  is  probably 
tyrosyltyrosine  is  obtained  in  the  same  manner  from  tyrosine 
anhydride. 

Glycyl-Uyrosine  anhydride,  OH-O0H4-CH2-CH<^^>CH2, 

prepared  by  the  action  of  ammonia  on  ethyl  chloroacetyl-Z-tyrosine  at 
0°,  crystallises  in  needles,  m.  p.  about  295°  (corr.),  [a]p  +  125’4°,  and 
is  probably  identical  with  Fischer  and  Aberhalden’s  product  from  silk* 
fibroin  (Abstr.,  1906,  i,  718). 

1- Tyrosylglycine  is  obtained  as  a  hygroscopic,  amorphous  mass  ;  the 
hydrochloride  of  the  ethyl  ester,  C13H1804N2,HC1>  crystallises  in  colour¬ 
less  needles,  m.  p.  230 — 235°  (corr.),  [a]u  + 14T°;  the  platinichloride, 
(ClsH1804N2)2,H2PtCl6,  m.  p.  224 — 227°  (corr,  decomp.).  The  7-tyrosyl- 
glycine  and  its  derivatives  are  probably  not  pure,  since  the  resolution 
of  optically  active  diketopiperazines  is  accompanied  by  partial  racemi- 
sation  (compare  Abstr.,  1906,  i,  145). 

Ethyl  glycyl-\- tyros ine  platinichloride  crystallises  in  golden,  micro¬ 
scopic  plates,  and  decomposes  when  heated  or  boiled  with  water. 

Methyl  1  -tyrosine,  C10H13O3N,  crystallises  in  colourless  needles,  m.  p. 
135 — 136°  (corr.),  [a]^  -f  25'75°,  and  is  soluble  in  alkalis,  but  not  in 
alkali  carbonates.  1  -Tyrosine  anhydride,  formed  by  heating  the  methyl 
ester  in  methyl  alcoholic  solution  at  100°,  or  in  the  absence  of  a 
solvent  at  135 — 140°,  crystallises  in  colourless  needles,  m.  p.  277 — 280° 
(corr.  decomp.),  [ajh0  -  223,8°,  and  gives  Millon’s  reaction.  Prolonged 
heating  of  the  methyl  ester  leads  to  partial  racemisation,  the  product 
containing  only  10%  of  7-tyrosine  anhydride  ;  the  remaining  90%  con¬ 
sists  of  a  mixture  of  the  two  possible  modifications  of  i  tyrosine 
anhydride,  forming  needles  and  stout  crystals,  m.  p.  about  300° 
(corr.).  The  supposed  tyrosyltyrosine,  obtained  in  small  amount  by  the 
hydrolysis  of  the  anhydride  with  sodium  hydroxide,  forms  an 
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amorphous  mass,  gives  Millon’s  reaction,  and  on  esterification  and 
treatment  with  ammonia  yields  tyrosine  anhydride. 

Isomeric  Leucyl-leucines  and  their  Anhydrides . — [With  Arthur  H. 
Koelker.] — -Leucyl-leucine  has  been  obtained  previously  only  in  one 
active,  the  ll~,  and  a  racemic  form,  whereas  four  active  and  two 
racemic  modifications  are  possible  theoretically.  The  missing  forms 
have  been  prepared  now  by  the  general  methods  described  previously 
(Abstr.,  1906,  i,  810).  r-Leucine  is  resolved  by  means  of  its  formyl 
derivative  into  its  optical  isomerides  (Abstr.,  1906,  i,  72) ;  one  of  these 
is  converted  by  the  action  of  bromine  and  nitric  oxide  into  the  active 
bromoisohexoic  acid,  Walden’s  transformation  taking  place.  The  four 
active  leucyl-leucines  and  the  two  racemic  compounds  are  formed  by 
combination  of  the  active  bromoisohexoic  acids  with  the  active 
leucines. 

The  i-leucyl-leucine  previously  described  is  termed  leucyl-leucine  A, 
and  is  d-leucyl-Meucine  +  Meucyl-cf-leucine.  It  is  found  now  that  in 
the  preparation  of  i-bromoisohexoyl-leucine,  a  small  amount  of  an 
isomeride  is  formed,  from  which  the  second  racemic  dipeptide,  leucyl- 
leucine  B  —  rf-leucyl-cZleucine  +  Meucy  1-i-leucine,  is  obtained  by  the 
action  of  ammonia. 

l-u.-Bromohohexoyl-\-leucine,  C12H9203NBr,  crystallises  in  thin 
prisms,  m.  p.  128°(corr.),  [a]*  —34*97°  in  ethyl  acetate,  [aj™  -53*22° 
in  Nj 2  sodium  hydroxide  solution,  and  gradually  decomposes  in  alkaline 
solution. 

d-Leucyl-\4eucine,  C12H2403hl2,  m.  p.  285°  (corr.),  [a]u  -  67*97°,  and 
is  hygroscopic. 

trans-Zewcme  anhydride,  C12H2202N2,  m.  p.  287 — 289°  (corr.),  is 
optically  inactive. 

d-a- Bromoisohexoyl-d4eucine ,  [a]f,°  +34*70°  in  ethyl  acetate,  or 
[a]!,0  +53*03°  in  A/2  sodium  hydroxide  solution. 

\-Leucyl-d-leucine,  [a]o°  +68*95°,  yields  the  fraws-anhydride. 

\-a.-Bromoi&ohexoyl-d4eucine  crystallises  in  small  octahedra, 
[a]i°  -  15*82°. 

d-LeucyId4eucine  crystallises  from  alcohol,  [ajo  + 13*16°  in 
A-sodium  hydroxide. 

d -Leucine  anydride ,  [a]®  +46*02 — 48*67°. 

i-a- Bromoisohexoyldeucine  B  crystallises  from  ether  in  thin  prisms, 
m.  p.  120 — 121°  (corr.). 

i -Leucyldeucine  B  crystallises  in  small  leaflets,  m.  p.  267 — 268° 
(corr.  decomp.) ;  the  hydrochloride  and  nitrate  form  small  prisms ;  the 
copper  salt  is  crystalline. 

The  action  of  7-a-bromoisohexoic  acid  on  Zleucine  leads  to  the 
formation  of  a  mixture  of  Z-a-bromoisohexoyl-Zleucine  and  Za-bromo- 
isohexoyl-Zleucine  ;  the  former  is  separated  by  solution  of  the  mixture 
in  ethyl  acetate  and  addition  of  light  petroleum.  The  ^-isomeride  is 
purified  by  conversion  into  the  dipeptide  and  recrystallisation  of  this 
from  alcohol. 

The  rate  of  hydrolysis  of  d-leucyl-Zleucine  by  10%  hydrochloric 
acid  at  99 — 100°  has  been  determined,  and  the  results  are  expressed  in 
a  curve.  G.  Y 
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Formation  of  Calcium  Cyanamide  and  of  Calcium  Carbide. 

E.  Rudolfi  {Zeitsch.  anorg.  Chern.,  1907,  54,  170 — 184.  Compare 
Kiihling,  this  vol.,  ii,  166;  Bredig,  this  vol.,  i,  396). — The  conditions 
under  which  calcium  cyanamide  is  formed  from  calcium  carbide 
and  nitrogen  and  directly  from  its  components  have  been  investi¬ 
gated. 

When  commercial  carbide,  containing  82%  of  the  pure  substance,  is 
heated  in  a  porcelain  tube  in  an  electric  furnace  and  nitrogen  (dry  or 
moist)  passed  over  it,  no  appreciable  amount  of  cyanamide  is  formed 
below  700° ;  beyond  this  point  the  amount  of  nitrogen  absorbed 
increases  regularly  with  the  temperature  and  duration  of  the  experi¬ 
ment.  The  rate  of  reaction  is  greatly  increased  by  the  addition  of 
calcium  chloride,  but  only  when  the  temperature  is  sufficiently  high  to 
fuse  the  salt.  Dry  nitrogen  gives  rather  better  results  than  the 
moist  gas. 

The  experiments  on  the  formation  of  cyanamide  from  carbon, 
calcium  oxide,  and  nitrogen  were  carried  out  in  a  charcoal  tube 
immersed  in  an  electric  furnace,  the  temperatures  being  measured 
with  an  optical  pyrometer.  It  was  first  shown  that  calcium  carbide 
is  formed  from  the  oxide  and  nitrogen  only  when  the  temperature  is 
raised  to  1800 — 1819°,  the  temperature  for  this  equilibrium  (under  a 
partial  pressure  of  1/5  atmosphere  carbon  monoxide)  found  by 
Rothmund  (Abstr.,  1902,  ii,  454)  being  much  too  low.  When  the 
oxide  and  carbon  were  heated  in  nitrogen,  cyanamide  and  carbide 
were  both  formed  at  1738 — 1753°,  bufj  neither  could  be  detected 
at  lower  temperatures.  It  is  therefore  considered  that  the  formation 
of  calcium  carbide  precedes  that  of  cyanamide  ;  the  fact  that  the 
equilibrium  temperature  is  rather  lower  in  the  latter  series  of 
experiments  is  due  in  all  probability  to  the  much  smaller  pressure 
of  carbon  monoxide.  The  equilibrium  temperature  is  in  fair  agree¬ 
ment  with  that  calculated  by  Nernst’s  formula  connecting  equilibrium 
and  temperature. 

When  calcium  cyanamide  is  heated  in  a  current  of  carbon  monoxide 
it  is  partially  reduced  to  carbide  ;  this  reaction  is  being  investigated 
further.  G.  S. 

Halogen  Compounds  of  Molybdenum  and  Tungsten. 

Arthur  Rosenheim  ( Zeitsch .  anorg.  Chern.,  1907,  54,  97 — 103. 
Compare  Abstr.,  1905,  ii,  717 ;  1906,  i,  603). — -The  compound 
previously  obtained  by  the  action  of  excess  of  potassium  cyanide  on 
the  compound  Mo(OH)2(SCN)3,2C5H5N  is  now  shown  to  have  the 
formula  K4Mo(CN)8,2H20  ascribed  to  it  by  its  discoverer,  Chilesotti 
(Abstr.,  1905,  i,  177),  and  not  that  formerly  suggested  by  Rosenheim 
and  Koss  ( loc .  cit.).  By  titration  with  potassium  permanganate, 
however,  it  is  shown  that,  contrary  to  the  view  of  Chilesotti,  it  is  a 
compound  of  quinquevalent  molybdenum,  and  it  has  so  far  been  found 
impossible  to  determine  its  constitution.  Electrical  conductivity 
measurements  appear  to  show  that  it  has  the  simple  formula  in 
solution,  and  cryoscopic  determinations  have  not  thrown  much  light 
on  the  subject. 

The  compound  is  readily  soluble  in  water,  and  is  stable  towards 
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acids  and  dilute  alkalis.  By  double  decomposition  in  aqueous  solution, 
many  other  salts  of  the  same  acid  have  been  prepared,  but  only  the 
following  have  been  fully  investigated.  The  thallium  salt,  Tl4Mo(CN)8, 
occurs  in  long,  lustrous,  reddish-yellow  needles,  slightly  soluble  in 
water.  The  cadmium  salt,  Cd2Mo(CN)s,8H20,  forms  light  yellow, 
microscopic  needles,  insoluble  in  water.  From  the  solution  of  the 
last-named  salt  in  boiling  concentrated  ammonia,  the  cadmium  ammine, 
Cd2(NH3)4Mo(CN)8,2H20,  was  obtained  in  deep  yellow  needles  on 
cooling.  The  corresponding  copper  ammine,  Cu2(NH3)4Mo(CN)8,7H20, 
has  also  been  obtained  ;  it  occurs  in  deep  green  needles. 

The  crystallographic  characters  of  the  potassium  and  thallium  salts 
are  given.  G-.  S. 

Double  Platinocyanides  of  Calcium,  Strontium,  and  Barium, 
&c.  Heinrich  Baumhauer  ( Zeitsch .  Kryst.  Min.,  1907,  43,  356 — 368). 
— Crystallographic  descriptions  are  given  of  the  following  salts  : 
Pt(CN)4Ca,5H00  ■  Pt(CN)4Sr,5H20  ;  Pt(CN)4Ba,5H20  ; 

Pt(CN)4NaK,3H20 ;  Pt(CN)4Mg,7H20 ;  Pt(CN)4Yo,7H20. 

L.  J.  S. 

Some  New  Platinocyanides.  Leonard  A.  Levy  ( Proc .  Camb. 
Phil.  Soc.,  1907,  14,  159 — 160). — In  continuation  of  the  investigation 
on  the  platinocyanides  of  hydrazine  and  hydroxy  la  mine  (Levy  and 
Sisson,  Trans.,  1906,  89,  125),  the  following  salts  have  been  prepared. 

Guanidine  platinocyanide,  (CH5N3)2,H2Pt(CN)4,  prepared  by  the 
interaction  of  guanidine  carbonate  and  barium  platinocyanide,  forms 
long,  silky,  white  needles. 

1  :  i- DiphenylS  :  5-endo-ara7o-4  :  5-dihydro-l  :  2  :  4 -triazole  ( nitron ) 
platinocyanide,  (C20H16N4)2Pt(CN)4,  prepared  by  adding  an  aqueous 
solution  of  hydroplatinocyanic  acid  to  an  acetic  acid  solution  of  nitron, 
crystallises  in  shining  grey  plates. 

Uranyl  platinocyanide,  prepared  by  double  decomposition  between 
uraDyl  sulphate  and  barium  platinocyanide,  separates  from  its  aqueous 
solution  at  the  ordinary  temperature  as  red  crystals  with  strong 
green  metallic  reflexion  ;  imperfect,  yellow  crystals  are  obtained  by 
evaporating  the  solution  on  a  water-bath,  which  become  reddish-green 
when  cooled.  The  two  forms  probably  represent  different  degrees  of 
hydration.  The  reddish-green  form  changes  into  the  yellow  form  at  39°. 

W.  H.  G. 

Dimagnesium  Derivative  of  ae-Dibromopentane.  Victor 
Grignard  and  G.  Vignon  ( Gompt .  rend.,  1907,  144,  1358 — 1360). — 
ac-Dibromopentane,  prepared  by  von  Braun’s  method  (Abstr.,  1904,  i, 
841),  reacts  readily  with  magnesium,  in  presence  of  ether,  forming  a 
mobile,  slightly  coloured  dimagnesium  derivative.  On  treatment  with 
carbon  dioxide,  this  is  converted  into  cyclohexanone,  pimelic  acid,  and 
probably  decamethylenedicarboxylic  acid,  brilliant  cottony  flocks,  m.  p. 
124 — 125°.  Ethyl  acetate  reacts  with  the  dimagnesium  derivative, 
forming  <eri.-methylcyc?ohexanol  and  a  hydrocarbon,  b.  p.  70 — 110°, 
which  may  be  methylcycZohexene  produced  by  dehydration  of  the 
alcohol.  Diacetyl  reacts  with  the  dimagnesium  derivative,  forming  a 
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viscous,  yellow  liquid,  b.  p.  122 — 126°/14  mm.,  with  an  unpleasant 
butyric  odour,  which  may  be  dimethyl cjc\oheptanediol.  The  correspond¬ 
ing  diacetate  boils  at  129 — 13l°/12  mm.  T.  A.  H. 

The  Four  Dinitro-derivatives  of  o-Dibromobenzene.  Georg 
Korner  and  Angelo  Contardi  (Atti  R.  Accad.  Lincei,  1907,  [v],  16,  i, 
843—84  0). —  1  :  2-Dibromo-4  :  5-dinitrobenzene,  prepared  by  Schiff 
(Abstr.,  1891,  44),  crystallises  in  the  rhombic,  bipyramidal  class  of  the 
trimetric  system  [Artini.  a  :  b  :c  =  0  7085  : 1  :  0 •  4  9 6 1  ]. 

1  : 2-Dibromo-3  : 5-dinitrobenzene  (Schiff,  loc.  cit.)  forms  crystals 
belonging  to  the  prismatic  class  of  the  monoclinic  system  [Artini. 
a:b  :c  =  0-8708:1  -.0-5683;  £  =  89°32']. 

When  1  :  2-dibromo-3-nitrobenzene  is  nitrated  with  a  mixture  of 
nitric  and  sulphuric  acids,  it  yields:  (1)  1  :  2-dibromo-3  :  5-dinitro¬ 
benzene  ;  (2)  1  :  2-dibromo-3  :  i-dinitrobenzene,  C6H2Br2(N02)2,  which 
separates  from  ethyl  acetoacetate  or  carbon  disulphide  in  faintly  green, 
prismatic  crystals,  m.  p.  109°,  belonging  to  the  prismatic  class  of  the 
monoclinic  system  (Artini.  a  :  b  :  c  =  0-57 17  :  1  :  0-69 1 2  ;  /3  =  63°41']; 
(3)  1  :-2'dibronio-3  :6 -dinitrobenzene,  CcH2Br2(N02)2,  which  crystallises 
from  carbon  disulphide  in  almost  white  scales,  or  from  a  mixture 
of  alcohol  and  ether  in  prisms  or  plates,  m.  p.  156 A0,  belonging  to 
the  prismatic  class  of  the  monoclinic  system  [Artini.  a:6:c  = 
1-7263  : 1  : 1-4846].  T.  H.  P. 

Electrolytic  Reduction  of  />-Toluenesulphonyl  Chloride. 
Fritz  Fichter  and  W.  Bernoulli  ( Zeitsch .  Elektrochem.,  1907,  13, 
310 — 312). — When  a  solution  of  p-toluenosulphonyl  chloride  in 
2A-alcohclic  hydrogen  chloride  is  electrolysed,  the  main  product  is  the 
corresponding  sulphinic  acid,  which  is  partly  converted  into  the  ethyl 
estir  and  partly  decomposes,  thus  : 

3CcH4Me-S02H  =  C(5H4Me-S02'S-C(.H4Me  +  Cf)H4Me-S03H  +  H20. 

In  presence  of  titanium  trichloride  and  using  a  nickel  gauze  cathode 
the  main  product  is  ^i-tolyl  mercaptan.  The  same  result  is  obtained  by 
reducing  a  suspension  of  the  sulphonyl  chloride  in  aqueous  sulphuric 
acid  at  80°  with  a  lead  cathode.  The  best  method,  however,  is  to  use 
a  saturated  solution  of  p-toluenesulphonyl  chloride  in  2Ar-alcoholic 
sulphuric  acid  to  which  a  quantity  of  the  solid  substance  is  added, 
this  is  stirred  rapidly  in  a  porous  cell  by  means  of  a  lead  cathode.  A 
water-cooled  coil  of  lead  tubing  serves  as  anode ;  a  cathodic  current 
density  of  0T3  ampere  per  sq.  cm.  gives  a  good  yield  of  the  mercaptan. 

T.  E. 

Ditolane  Hexachloride.  Willy  Marckwald  and  L.  Karczag 
( Ber .,  1907,  40,  2994 — 2996.  Compare  Wislicenus  and  Blank, 
Abstr.,  1889,  261  ;  I.oh,  Abstr.,  1903,  i,  811). — The  authors  have 
repeated  WTslicenus  and  Blank’s  work  and  confirm  their  results, 
except  that  they  find  the  supposed  ditolane  hexachloride  to  be  an 
isomorphous  mixture  of  tolane  tetrachloride  and  a-tolane  dichloride. 
The  formation  of  the  isomorphous  mixture  on  prolonged  fusion  of  the 
tetrachloride  with  /3-tolane  dichloride  results  from  transformation  of 
the  /?-  into  the  a-dichloride  on  prolonged  heating.  a-Tolane  dichloride 
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has  m.  p.  150°;  tolane  tetrachloride,  m.  p.  1 61  *5Q.  The  graph  repre^ 
seoting  the  m.  p.  of  mixtures  of  these  substances  is  a  straight  line ; 
the  molecular  mixture,  m.  p.  156°  ;  the  mixture  obtained  by  partial 
reduction  of  tolane  tetrachloride  melts  at  a  lower  temperature  in 
consequence  of  containing  a  slight  excess  of  the  dichloride.  G.  Y. 

Triphenylmethyl.  Alexei  E.  Tschitschibabin  ( Ber .,  1907,  40, 
3056 — 3058). — A  reply  to  Gomberg  (this  vol.,  i,  504).  O.  S. 

Dibenzylideneacetone  and  Triphenylmethane.  IX.  Adolf 
von  Baeyer  ( Ber .,  1907,  40,  3083 — 3090). — Largely  a  criticism  of  the 
quinonoid  theory  of  coloured  salts  derived  from  triphenylcarbinol,  &c. 
(compare  Gomberg,  this  vol.,  i,  504).  The  salts  formed  by  the  union 
of  ferric  chloride  with  the  halogen  derivatives  of  tri-p-chloro-  (bromo-, 
iodo  )  triphenylmethane  have  been  prepared,  and  the  decomposing  effect 
of  alkali  or  water  in  the  presence  of  acetone  examined.  In  all  cases  it 
was  found  that  the  halogen  acid  liberated  was  that  derived  from  the 
ferric  chloride  and  the  carbinol  haloid ;  no  trace  of  the  removal  of  the 
nucleus  halogen  atoms  could  be  detected. 

(With  Hans  Aickelin.1 — 7'ri-p-chlorotriphenylmethyl  bromide, 
C(C6H4Cl)3Br, 

froms  long,  colourless  needles,  m.  p.  148°.  Tri-ip-brornotriphenyl methyl 
chloride  ferrichloride,  C19H12Cl4Br3Fe,  forms  a  brick-red,  crystalline 
powder,  m.  p.  237°. 

Tri-p-chlo rotriphenylmethyl  bromide  ferrichloride ,  Cl0H12Cl6BrFe, 
forms  brown  plates  with  a  bluish-green  lustre,  m.  p.  217°. 

Tri-p-iodotriphenylmethyl  chloride  ferrichloride,  C19H12Cl4T3Fe,  forms 
olive-green  crystals,  which  when  rubbed  yield  a  red  powder. 

Tri-p-chlorotriphenylmethyl  bromide  ferribromide,  C]9H12Cl3Br4Fe, 
forms  brownish-green  prisms  and  plates,  m.  p.  216°. 

According  to  Gomberg’s  formulae,  the  two  compounds, 
0(08H#Cl)sBr,FeCl8  and  C(C6H4Br)3Cl,FeCl3, 
should  behave  similarly  towards  water  or  alkali  as  the  quinonoid 
grouping  is  the  same,  but  it  is  shown  that  the  former  yields  IBr  and 
301,  and  the  latter,  4C1.  J.  J.  S. 

Hexahydrophenylglycine.  Nicolai  D.  Zelinsky  and  B.  Arzi- 
bacheff  {Ber.,  1907,  40,  3053 — 3055.  Compare  Zelinsky  and 
Stadnikoff,  this  vol.,  i, 1  425). — Hexahydrophenylglycine  (cyclohexyl- 
glycine),  C6Hu*NH‘CH2*C02H,  m.  p.  227 — 228°  (decomp.),  is  obtained 
by  the  hydrolysis  of  the  nitrile ;  this  results  from  the  interaction  of 
cycfohexylamine  hydrochloride,  40%  formaldehyde,  and  concentrated 
aqueous  potassium  cyanide  in  the  cold,  and  is  isolated  from  absolute 
ether  in  the  form  of  the  hydrochloride,  C^Hjj’NH’OHg'CNjHCl, 
m.  p.  193 — 194°  (decomp.).  The  acid  forms  a  vivid  blue  copper  salt, 
C16H2404N2Cu,H20,  and  a  mtfroso-compound,  C6Hn*N(N0)*CH2*C02H, 
m.  p.  117  5 — 118°.  C.  S. 

Constitution  of  Xanthoxanil.  Siegfried  Ruhemann  (Ber.,  1907, 
40,  3015 — 3017). — A  reply  to  Wohl  and  Freund  (ibid.,  2304),  who 
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suggest  a  formula  for  xanthoxanil  different  from  the  author’s  (Trans., 

1906,  89,  1236—1847).  A.  McK. 

Preparation  of  the  Aniline  Derivatives  of  Succinic  Acid  and 
of  Phthalic  Acid.  J.  Bishop  Tingle  and  Marshall  P.  Cram  ( Amer . 
Chem.  J.,  1907,  37,  596 — 604). — An  ac  ount  is  given  of  improved 
methods  for  preparing  succinanil,  succinanilic  acid,  succinanilide, 
phthalanil,  and  phthalanilic  acid.  Phthalanilide  is  best  prepared  by 
the  method  of  Rogoff  (Abstr.,  1897,  i,  470).  E.  G. 

Substituted  Bromoanilines.  J.  R.  Hill  ( Proc .  Gamb.  Phil.  Soc., 

1907,  14,  166 — 170). — The  following  compounds,  obtained  by  acting 
on  the  corresponding  tertiary  aniline  in  glacial  acetic  acid  with 
bromine,  were  prepared  with  the  object  of  obtaining,  by  the  addition 
of  allyl  or  benzyl  iodide,  two  series  of  substituted  ammonium  com¬ 
pounds  containing  an  asymmetric  nitrogen  atom.  These  compounds, 
since  they  contain  a  brominated  phenyl  group,  would  differ  in  this 
respect  from  those  investigated  by  Thomas  and  Jones  (Trans.,  1906, 
89,  280),  and  hence  admit  of  the  study  of  the  effect  produced  on  the 
optical  activity  by  the  introduction  of  the  bromine  atom  into  the 
phenyl  group. 

Only  in  the  case  of  the  methylethylbromoaniline  has  it  been  possible 
to  determine  the  position  of  the  bromine  atom.  The  quaternary 
hydroxide  obtained  from  the  methiodide  of  this  compound  gave  on 
distillation  ^p-bromodimethylaniline  ;  the  other  quaternary  hydroxides 
on  distillation  gave  back  the  original  bromoaniline.  None  of  the 
metkiodides  of  these  compounds  are  decomposed  by  strong  potassium 
hydroxide  solutions. 

ycBromomethylethylaniline  is  an  oil,  b.  p.  149 — 152°/13  mm. 
(compare  Claus  and  Howitz,  Abstr.,  1884,  1005) ;  the  methiodide, 
m.  p.  189°,  and  picrale,  m.  p.  138°,  are  both  crystalline  substances. 
The  base  combines  with  allyl  iodide,  yielding  p- bromophenylmethylethyl - 
allylammonium  iodide,  which  forms  crystals,  m.  p,  134°. 

Methylisopropylbromoaniline,  NMePr0*('(.H4Br,  crystallises  in  lus¬ 
trous  plates,  m.  p.  34°;  the  hydrobromide,  m.  p.  69°,  methiodide,  m.  p. 
167°,  and  picrate,  m.  p.  138°,  are  crystalline  compounds  ;  with  allyl 
iodide  is  obtained  bromophenylmethylisopropylallylammonium  iodide, 
C13H19NBrI,  a  crystalline  substance,  m.  p.  150°. 

Methylpropylbromoaniline,  C]0H14NBr,  is  an  oil,  b.  p.  149 — 152°/ 
5  mm.;  the  methiodide,  m.  p.  167°,  and  picrate,  m.  p.  126°,  form  well- 
defined  crystals. 

Methyli&obutylbromoaniline,  CnHlgNBr,  is  an  oil,  b.  p.  169 — 173/ 
9  mm.  ;  the  methiodide,  m.  p.  167 — 168°,  and  picrate,  m.  p.  136 — 137°, 
are  readily  obtained  in  a  crystalline  form. 

Methylisoamylbromociniline,  C12H18NBr,  is  an  oil,  b.  p.  165 — 170°/ 
5  mm  ;  the  methiodide,  m.  p.  176°,  and  picrate,  m.  p.  89°,  are  crystalline 
substances.  W.  H.  G. 

Resolution  of  Salts  of  Asymmetric.  Nitrogen  Compounds 
and  Weak  Organic  Acids.  Miss  Annil  Homer  {Proc.  Camb.  Phil. 
Soc.,  1907,  14,  196 — 198). — Inactive  phenylbenzylmethyh'sopropyl- 
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ammonium  hydroxide  may  be  resolved  by  repeated  crystallisation  of  the 
d -hydrogen  tartrate ,  (Cl7H22N)C4H506,H20.  Attempts  were  therefore 
made  to  resolve  inactive  mixtures  ot' d-  and  Z-mandelic  acids  and  of  d- 
and  Z-valeric  acids  by  means  of  active  phenyl benzylmethyh’sopropyl- 
ammonium  iodide  (Thomas  and  Jones,  Trans.,  1906,  89,  280),  but  a 
complete  resolution  could  not  be  effected,  owing  to  the  fact  that  the 
solutions,  being  dilute,  have  to  remain  for  some  considerable  time  before 
crystallisation  takes  place  and  hence  racemisation  occurs  during  the 
pi’ocess.  If  a  concentrated  solution  of  the  active  ammonium 
hydroxide  could  be  obtained,  it  is  probable  that  a  complete  resolution 
might  be  effected.  W.  H.  G. 


Derivatives  of  Diacetonalkamine.  IX.  Moritz  Kohn 
( Monatsh .,  1907,  28,  537 — 541). —  Diacetonalkamine  and  benzyl 

chloride  do  not  react  together  at  the  ordinary  temperature,  but  when 
heated  together  a  violent  reaction  takes  place  with  the  formation  of 
benzyldiacetonalkamine  [methyl- fi-benzylaminoisobutylcarbinol], 
CH2Ph-NH-CMe2*CH2-CHMe-OH, 

and  tribenzylamine.  This  latter  compound  is  undoubtedly  produced 
by  the  interaction  of  benzyl  chloride  with  ammonia  formed  by  the 
decomposition  of  the  diacetonalkamine  during  the  violent  reaction. 

Ben zyldiacetonalkamine  forms  a  colourless  oil,  b.  p.  1 6 4  —  1 65°/ 1 5mm. ; 
the  aurichloride,  C13H21ON,HAuC14,  crystallises  in  glittering  scales, 
m.  p.  157 — 160°;  the  platinichloride,  (ClsH21ON)2,H2PtCl6,is  crystalline. 
The  m^roso-derivative,  C,oH„n09N9,  crystallises  from  light  petroleum 
in  thin  needles,  m.  p.  48°  W  H.  G. 


Aromatic  Dithiocarbamates.  II.  Sima  M.  Losanitsch  (Bcr., 
1907,  40,  2970 — 2977). — The  product  obtained  from  the  action  of 
carbon  disulphide  on  amines  depends  on  the  basicity  of  the  amine. 
Thus,  whilst  ammonia  and  primary  or  secondary  aliphatic  amines  form 
dithiocarbamates,  aromatic  amines,  in  general,  yield  thioearbamides.  On 
the  other  hand,  it  has  been  found  (Abstr.,  1892,  55  ;  Delepine,  Abstr., 
1902,  i.  702)  that  in  the  presence  of  ammonia,  primary  and  secondary 
aromatic  amines  form  ammonium  dithiocarbamates.  The  present  work 
was  undertaken  to  determine  which  aromatic  amines  are  capable  of 
forming  dithiocarbamates  directly,  and  which  only  with  the  assistance 
of  a  stronger  base  ;  the  constitution  of  the  dithiocarbamates  formed 
by  the  action  of  carbon  disulphide  on  two  amines  also  has  been  deter¬ 
mined. 

Aniline,  p-to-luidine,  a-  and  /3-naphthylamines,  o-,  m-,  and  jo-phenylene- 
diamines,  m-tolylenediamine,  benzidine,  and  o-tolidine  form  dithiocarb¬ 
amates  only  in  the  presence  of  ammonia,  or,  in  some  cases,  of 
phenylhydrazine  or  piperidine.  This  influence  of  ammonia,  phenyl- 
hydrazine,  and  piperidene  diminishes  in  the  order  in  which  these 
substances  are  named  :  thus  benzidine  in  presence  of  ammonia  forms  a 
bisdithiocarbamate,  but  only  a  monodithiocarbamate  with  the  assistance 
of  phenylhydrazine,  whilst  it  does  not  react  with  carbon  disulphide  iu 
presence  of  piperidine.  In  the  product,  NR,R"*CS'SH,NHR2,  formed 
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by  the  action  of  carbon  disulphide  on  a  mixture  of  amines,  the  group 
NR'ft"  is  derived  from  the  weaker  base  ;  lienee  an  amine  may  function 
differently  aa  it  reacts  in  presence  of  a  stronger  or  a  more  feeble 
base.  Thus  phenylhydrazine  forms  ammonium  anilinodithiocarbamate , 
NHPh*NH‘CS*SNH4,  but  phenyl hy dr azonium  phenyldilhiocarbamate, 
NHPh'CS*SH,NH,NHPh,  in  presence  of  ammonium  and  aniline 
respectively.  Similarly,  piperidine  forms  ammonium  piper  yleneditldo- 
carbamate,  C.  H 1 0N *CS •  SN H4 ,  and  piperidunium  phenyldithiocarbamate , 
NHPh-OS-SH,C5H1()N. 

Ammonium  aryldithiocarbamates  are  yellow,  crystalline  salts  which 
yield  diarylthiocarbamides,  ammonia,  ammonium  sulphide,  carbon 
disulphide,  and  an  odour  of  thiocarbimide  when  heated.  The  phenyl- 
hydrazonium  and  piperidonium  salts  are  white,  crystalline  substances, 
and  are  more  stable  than  the  ammonium  salts. 

Halogen,  hydroxy-,  and  nitro  derivatives  of  aniline,  toluidine,  and 
naphthylamine,  as  also  mono-,  di-,  and  tri-aminoazobenzenes,  diazoamino- 
benzene,  triphenylguanidine,  diphenylamine,  and  pyrrole  do  not  form 
dithiocarbamates  with  carbon  disulphide  alone  or  in  presence  of 
ammonia,  phenylhydrazine,  or  piperidine. 

The  following  dithiocarbamates  are  described  : 

NH2*C6H4-NH'CS«SNH4, 

from  o-phenylenediamine  and  ammonia,  decomposes  when  heated 
yielding  a  product,  m.  p.  260°  ;  from  m-phenylenediamine  and  ammonia, 
m.  p.  90°;  from  p-phenylenediamine,  decomposes  when  heated  yielding 
a  product,  m.  p.  250°.  NH2*C6H3Me*NH -CS'S’NH^,  from  m  tolylene- 
diamine,  m.  p.  100°,  decomposes  when  heated  above  its  m.  p. 

(C6H4)2(NH-CS-S*NH4)2, 

from  benzidine  and  ammonia,  m.  p.  240°  after  decomposing  and  resolidi¬ 
fying.  (C6H3Me)2(NH-CS-S‘NH4)2,  fromo-tolidine,  m.  p.  1 16°  (decomp.). 
C5H10N,C;S',S,NH4,  from  piperidine  and  ammonia,  decomposes  at  130°. 
JSHPlrOS’S  NHg-NHPh,  from  aniline  and  phenylhydrazine,  needles, 
m.  p.  82°  (compare  Busch  and  Bidder,  Abstr.,  1897,  i,  343). 

NH2-06H4-C6H4-NH-CS*S  NH3-NHPh,  * 
from  benzidine  and  phenylhydrazine,  m.  p.  120°  (decomp.),  and  when 
further  heated  resolidifies,  m.«  p.  189°.  C5H10N*CS,S'NH3*NHPh, 
from  piperidine  and  phenylhydrazine,  m.  j>.  128°. 

NH2-C6H4-NH*CS-SNH3-NHPh, 

from  p-phenylenediamine  and  phenylhydrazine,  colourless  needles,  m.  p. 
109°.  A  dithiocarbaviate,  m.  p.  122°,  is  obtained  from  phenylhydrazine, 
tetrahydroquinoline,  and  carbon  disulphide.  NHPh;CS,S-C5H11N, 
from  piperidine  and  aniline,  leaflets,  m.  p.  97°,  yields  phenylthio¬ 
carbimide  when  boiled  with  water.  N  !12*C6H4*CS,S,C5H11N,  from 
piperidine  and  p-phenylenediamine,  colourless  crystals,  m.p.  114 — 115°. 

The  action  of  carbon  disulphide  on  aniline  and  tetramethylammonium 
hydroxide  leads  to  the  formation  of  a  mixt  ure  of  diphenylthiocarbamide 
and  tetramethylammonium  phenylcarbamate  ;  the  two  substances  crystal¬ 
lise  together  in  needles,  m.  p.  150°,  which  decompose  at  the  ordinary 
temperature,  forming  phenylthiocarbimide,  yield  diphenylthiocarbamide 
and  phenylthiocarbimide  when  boiled  with  water  or  treated  with  acids, 
and  dissolve  in  aqueous  alkalis,  forming  a  yellow  solution  and  depositing 
diphenylthiocarbamide.  G.  Y. 


ORGANIC  CHEMISTRY, 


695 


Bivalency  of  Glucinum.  Glucinum  Picrate.  Bonis  Glassmann 
(Ber.,  1907,40, 3059— 3060).— Glucinum  picrate,  G1(C6H207N3)2,3H20, 
is  obtained  by  neutralising  a  warm,  aqueous  solution  of  picric  acid  with 
glucinum  carbonate.  The  molecular  weight  of  the  anhydrous  picrate, 
determined  by  the  cryoseopic  method  in  acetophenone,  is  465.  The 
presence  of  moisture  in  the  solvent  causes  an  elevation  of  the  freezing 
point,  due  probably  to  the  hydration  of  the  picrate.  C.  S. 

Nitration  of  Derivatives  of  jn-Aminophenol.  Frederic 
Keverdin  [and  Fritz  Dinner]  (Ber.,  1907,  40,  2848 — 2857  ;  Bull. 
Soc.  Chim.,  [iv],  1,  624.  Compare  Abstr.,  1905,  i,  54,  430  ;  1906,  i, 
165,  748  ;  this  vol.,  i,  37). — This  is  a  study  of  the  nitration,  under 
varying  conditions,  of  derivatives  of  p-aminopheuol  in  which  the 
hydroxylic  and  an  amino-hydrogen  atom  are  substituted  by  jn-toluene- 
sulphonyl  and  acetyl  or  benzoyl. 

A-’p-Tolueyiesuljjhonylaminophenyl  acetate, 

0Ac'C(.H4*NH-S02*C7H7, 

prepared  from  acetic  anhydride  and  4-p-toluenesulphonylamino- 
phenol,  crystallises  in  rose-coloured  leaflets,  m.  p.  138 — 139°,  and  is 
hydrolysed  by  cold  dilute  alkalis,  hot  aqueous  sodium  carbonate,  or 
concentrated  sulphuric  acid. 

4-p -Toluenesulphonylaminophenyl  benzoate,  C20Hl7O4NS,  crystallises 
in  needles,  in.  p.  170°. 

From  4-aminophenyl  p-toluenesulphonate  are  prepared  the 
A-acetyl,  in.  p.  146°,  and  the  N -benzoyl  derivative, 
NHBz-C(.H4-Q*S02-C7H7, 
white  needles,  m.  p.  218°. 

3  :  5 - Dinitro-i-Tp  tohienesulphonylaniinophenol , 

C7H7-S02-NH-C6H2(NU2)2-0H, 

crystallising  in  needles,  m.  p.  157 — 158°,  is  formed  by  the  action 
of  nitric  acid,  D  T52,  on  the  acetate  at  —10 — 0°,  and,  on  hydro¬ 
lysis  with  concentrated  sulphuric  acid  on  the  water-bath,  yields 
3  :  5-dinitro-4-aminophenol.  The  action  of  a  mixture  consisting  of 
45%  of  nitric  acid,  D  1*4,  and  55%  of  concentrated  sulphuric  acid 
on  the  acetate  in  acetic  anhydride  solution  leads  to  the  formation 
of  a  substance  crystallising  from  alcohol  in  white  needles, 
m.  p.  145 — 146°,  which  contains  only  4*81%  of  nitrogen  ;  3  :  5-diuitro- 
and  small  amounts  of  3-nitro-4-aminophenol  are  obtained  on  hydro¬ 
lysis  of  the  mother  liquors  from  this,  or  of  the  product  of  the 
action  of  nitric  acid,  D  1*52,  on  the  acetate  in  acetic  anhydride 
solution. 

Nitration  of  the  be- ~  ^ate  with  nitric  acid  leads  to  the  forma¬ 
tion  of  nitro-^-loluenes ulphonyl-\L-amino-?>  :  5 -dinitrophenylnitrobenzoate, 
N02*C7H6*S02*NH*C6H2(N02)2*0*C0*C6H4*N02,  yellow  needles,  m.  p. 
189 — 1 90°,  or  with  a  mixture  of  nitric  and  sulphuric  acids  in  acetic 
anhydride  solution  to  the  formation  of  a  product  which,  on  hydrolysis, 
yields  3-nitro'4-aminophenol. 

Nitration  of  4-acetylaminophenyl  jo-toluenesulphonate  with  nitric 
acid,  D  T4,  leads  to  the  formation  of  Z-nitro-k-acetylaminophenyl 
wi£ro-p^o/«enesN/pAo?ia#e,NHAc*G6H3(N02)*0*S02*C6H3Me*N02,yellow 

leaflets,  m.  p.  146°,  or  with  a  mixture  of  nitric  acid,  1)  14,  and 
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sulphuric  acid  in  acetic  anhydride  solution,  to  the  formation  of  3 -nitro- 
k-acetylaminophenyl  p-toluenesulphonate,  C15H1406N2S,  yellow  leaflets, 
m.  p.  134°,  or  with  a  mixture  of  nitric  acid,  D  P52,  and  sulphuric 
acid  in  acetic  anhydride  solution,  to  the  formation  of  a  product ,  which, 
on  hydrolysis,  yields  3-nitro  4-aminophenol.  The  mononitro-derivative, 
m.  p.  134°,  is  formed  also  by  the  action  of  acetyl  nitrate  on  4-acetyl- 
aminophenyl  ^-toluenesulphonate  in  acetic  anhydride  solution.  The  in¬ 
troduction  of  a  second  nitro-group  into  the  phenol  nucleus  takes 
place  to  only  a  small  extent  when  the  dinitro  derivative,  m.  p.  146°,  is 
treated  with  nitric  acid,  D  T52. 

Nitration  of  4-benzoylaminophenyl  ^-toluenesulphonate  by  means  of 
nitric  acid,  D  T52,  or  of  a  mixture  of  nitric  and  sulphuric  acids, 
leads  to  the  formation  of  a  irint^ro-derivative,  m.  p.  145 — 150°,  which, 
on  hydrolysis,  yields  3-nitro-4-aminophenol  and  nitrotoluenesulphonic 
and  m-nitrobenzoic  acids.  This  trinitro  derivative  is  formed  also  to  a 
small  extent  on  nitiation  of  the  iV-benzoyl  compound  with  the  acid 
mixture  in  acetic  anhydride  solution,  whilst  nitration  with  acetyl 
nitrate  leads  to  the  formation  of  a  product  which,  on  hydrolysis,  yields 
a  mixture  of  nitro-  and  dinitro-aminophenols.  A  small  amount  of 
dinitroaminophenol  is  formed  further  by  hydrolysis  of  the  product  of 
the  action  of  nitric  acid,  D  T52,  on  the  trinitro-compound. 

The  iodo-acid,  m.  p.  114 — 115°,  derived  from  dinit  rophenoxyacetic 
acid  (Re verdin  and  Bucky,  Abstr.,  1906,  i,  748),  is  found  now  to  be' 
4-iodo-2 : 5-dinitrophenol,  whilst  the  product,  m.  p.  201 — 202°,  is 
4-iodo-2  :  5-dinitrophenoxyacetic  acid.  G.  Y. 


Action  of  Nitric  Acid  on  Phenol  Ethers.  Hermann  Thoms 
and  Adolf  SchOler  {Arch.  Pharm.,  1907,  245,  284 — 286). — Examples 
are  tabulated  which  show  that  :  (1)  dimethoxybenzenes  all  yield 
nitro-derivatives  readily;  (2)  as  the  met hoxy-groups  accumulate,  the 
entry  of  nitro-groups  is  retarded,  only  taking  place  when  a  para-posi¬ 
tion  is  free,  and  oxidation  to  a  quinone  is  favoured  ;  (3)  alkyl  (propyl) 
groups  favour  the  entry  of  nitro-groups,  which  may  take  place  in  a 
para-position  to  the  alkyl  group  even  when  this  must  be  accompanied 
by  elimination  of  methoxyl  from  the  position  in  question.  C.  F.  B. 


Preparation  of  Cyclic  Esters  and  Ethers  of  Catechol. 
Carl  A.  Bischoff  and  Emanuel  Fuohlich  {Per.,  1907,  40, 

2779 — 2790). — Whilst  oxalic  esters  of  the  type  C6H4<^  ^  were 

U'LU 

obtained  from  each  of.  the  dihydroxy benz  es  (Bischoff  and  von 
Hedenstrom,  Abstr.,  1903,  i,  27),  lactones  of  the  type 

c  h  ^°'<r(a> h ) 

6  4<X)*CO 

were  obtained  from  catechol  only;  the  anhydride  type 

°otl4N>C(a,  by  a  r 

was  represented  in  the  ortho-series  only.  In  the  present  communi¬ 
cation  the  influences  of  the  ortho-,  meta-,  and  para-positions  of  the 


ORGANIC  CHEMISTRY. 


697 


hydroxyl  group,  on  the  one  hand,  and  of  the  groups  a  and  b  (H,  Me, 
Et,  and  Pr^),  on  the  other,  on  the  formation  of  lactones  and  bis- 
esters  respectively  have  been  examined.  The  latter  esters  can  be 
formed  from  acid  chlorides,  thus  : 

/  n  p  it  ^O-C (a,  6)*COCl  L  w 

(^)  C0H4<o-C(a,  6)*COCl  +  i<r„n^>06H4  - 


NaO 

2NaCl 


O  TT  h)' CO-0\  p  H 

by CO-CT  4’ 


O-CO 


=  2NaBr  +  CcH4<n  1 


or  thus : 

/  m  p  tt  ^O-CO-CK  6)*Br  NaO-^p  „  _ 

{V)  ^i>n^O‘CO-C(a,  by Br  +  NaOXU6  4  “ 

2NaBr  4-  C  H  H 

^at5r  +  cch4^0.co*C (a,  J)*Cr  °c±l4 

Lactones  are  formed,  thus  : 

(r,  rTT /°Na  .  Br-90 

6  4^ONa  +  Br*C(a,  b )  ‘  ~G"4"-OC(a,  b) 

Catechol bisoxy acetic  acid,  obtained  by  the  action  of  monochloro- 
acetic  acid  on  catechol,  has  in.  p.  177 — 178°.  The  chloride, 
C6H4(0*CH2*C0Q1)2,  obtained  by  the  action  of  thionyl  chloride  on  the 
acid,  has  b.  p.  213°/41  mm.,  and  separates  from  a  mixture  of  benzene 
and  light  petroleum  in  crystals,  m.  p.  49 — 50°.  The  cyclic  compound, 
obtained  by  the  action  of  the  chloride  on  disodium  catechol  in  accordance 
with  A,  was  a  resin,  which  began  to  crystallise  in  prisms  after  several 
months,  but  could  not  be  recrystallised  ;  it  was  not  analysed. 

Catechol-a-oxypropionyl  lactone,  C6H4<^q  was  obtained 


from  disodium  catechol  and  ethyl  a-bromopropionate. 

[With  H.  Hoffmann.] — Bis-a-bromopropionylcatechol, 
C6H4(OCO*CHBrMe)2, 

obtained  from  disodium  catechol  and  a-bromopropionyl  bromide 
separates  from  alcohol  in  colourless  leaflets,  m.  p.  62°. 

Bis-a-bromobutyrylcatechol,  CGH4(0*C0*CHBrEt)2,  obtained  from  di¬ 
sodium  catechol  (1  mol.)  and  bromobutyryl  bromide  (2  mols.),  separates 
from  alcohol  in  colourless  leaflets,  m.  p.  75 — 76°.  If  molecular  propor¬ 
tions  of  the  sodium  compound  and  the  acid  bromide  are  used,  calechol- 


,0-CHEt 


mono-a-oxybutyroluctone,  C6H4<f  *  ,  is  formed  as  a  reddish-yellow 

0*00 


oil,  b.  p.  1 3 1  °/25  mm. 

Bis-a-bromo\&obut7jrylcatechol ,  CGH4(0*C0*CBrMe2)2,  prepared  from 
disodium  catechol  (1  mol.)  and  bromoisobutyryl  bromide  (2  mols.), 
is  an  oil  with  b.  p.  195 — 200°/20  mm.  When  molecular  proportions 
of  sodium  compound  and  acid  bromide  are  used,  the  main  product  is 
catechol  a-oxy?>obutyrolactone. 

Bis-a-bromoisovalerylcatechol,  C10H20O4Br2,  is  a  colourless  oil, 
b.  p.  220 — 225°/20  mm.  Catecholoxyisovalerolactone,  CnH1208,  is  a 
colourless  oil,  b.  p.  128°/20  mm.  A.  McK. 


Resorcinol  and  Quinol  Esters  of  Halogenated  Fatty 

Acids.  Carl  A.  Bischoff  and  Emanuel  Frohlich  (Ber ,  1907,  40, 
2790 — 2803.  Compare  preceding  abstract). — The  authors  describe 
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representatives  of  the  type  C6H4[0*C0*C(a,  6)Br]2,  and  also  reactions 
undergone  by  the  compound  CGH4*(0*CH.,*C0C1)2. 

Kesorcinolmono-oxyacetic  acid,  OH*C<; !14,0*0H.2’C02H,  is  formed, 
together  with  the  dioxy-acid,  by  the  action  of  ethyl  monochloro- 
acetate  on  a  mixture  of  sodium  eihoxide  and  resorcinol  in  ethyl 
alcoholic  solution.  Its  ethyl  ester  separates  from  benzene  in  mono- 
clinic  pyramids,  m.  p.  55°.  Various  data  quoted  by  Carter  and  Law¬ 
rence  (Trans.,  1900,  77,  1222)  are  confirmed,  liesorcinoldioxyacetyl 
chloride,  CGH4(0*CH2'C0C1)2,  is  an  oil,  b.  p.  232°/12  —  60  mm.  (decomp.). 

[With  F.  TJlmann.] — Bisbromopropionyl resorcinol, 

C6H4(0  •  CO*  CHI  5 1  Me)2, 

obtained  by  the  action  of  bromopropionyl  bromide  on  disodium  resor¬ 
cinol  in  benzene  solution,  separates  from  alcohol  in  colourless  crystals, 
m.  p.  66°,  and  b.  p.  217 — 220°/10  mm.  As  products  of  its  interaction 
with  disodium  resorcinol,  tribromoresoreinol  and  resorcinol  bis-a-oxy- 
propionic  acid  were  obtained.  The  interaction  with  disodium  catechol 
and  disodium  quinol  gave  tarry  products. 

j Bis-a-bromobutyrylresorcinol,  C6H4(0*(’0‘CHEtBr)2,  is  a  bright 
yellow  oil,  b.  p.  225 — 227°/19  mm.  l;is-a-bromoisobutyrylresorciiiol 
has  m.  p.  61°  and  b.  p.  227 — 228°/20  mm. 

Bis-a-bromoisovalerylresorcinol,  C6H4(0-C0,CHBr*CHMe2)2,  is  a 
viscid,  yellow  oil,  b.  p.  222 — 228°/15  mm. 

[With  Differt.] — Quinoldioxy acetyl  chloride,  C6H4(0*CIT2‘C0C1)2, 
obtained  from  the  corresponding  acid  previously  prepared  by  Carter 
and  Lawrence  ( loc .  cit.),  forms  colourless  c  rystals,  m.  p.  84°,  and  has 
b.  p.  240°/12 — 100  min.  (decomp.).  It  interacts  with  disodium  quinol 

to  form  quinolbisoxyacetylquinol,  C6lI4<Cj ).qjj2-CO,O^>^'0^4’ 

Bis-abromopropionylquinol,  CgH^O*  CO  •  CH  MeBr)2,  obtained  from 
a-bromopropionyl  bromide  and  disodium  quinol,  separates  from  benzene 
in  colourless  prisms,  m.  p.  110°.  It  interacts  with  disodium  catechol 

to  form  catecholoxypropiolactone,  CGH4<V  i  ,  m.  p.  51°. 

(J*  oo 

Bis'a-bromobutyrylquinol,  C6H4(0*C0"CHEtBr)2,  forms  colourless 
leaflets,  m.  p.  67 — 68°.  Bis-a-bromo\sobu?yrylquinol  forms  colourless 
needles,  m.  p.  120°.  Bis-a-bromoisovalerylqiiiuol  separates  from  alcohol 
in  colourless  leaflets,  m.  p.  53°.  A.  McK. 

Preparation  of  Quinonoid  Sulphur  Compounds.  Theodor 
Zincke  and  W.  Glahn  (Her.,  1907,  40,  3039 — 3049).- — The  similarity 
between  oxygen  and  sulphur  suggested  the  possibility  of  preparing 
thioquinones  of  the  type  OiCGH4I!S,  and  this  investigation  deals  with 
the  results  obtained  in  the  attempt.  2  :  0>-I)ibromophenolA- sulphonyl 
chloride,  C6H303ClBr2S,  which  crystallises  in  colourless  needles,  m.  p. 
127 — 128°,  is  easily  prepared,  the  bromine  shielding  the  hydroxyl 
group  from  the  attack  of  the  phosphorus  pentachloride.  On  reduction 
with  zinc  and  hydrochloric  acid  in  alcoholic  solution,  2  :  6 -dibromothio- 
quinol,  SH*C6H4BiyOH,  is  obtained,  crystallising  in  glistening 
needles,  m.  p.  82°.  All  attempts  to  convert  this  into  the  correspond¬ 
ing  thiobenzoquinone  have  been  fruitless;  nitric  acid  oxidises  it  to 
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picric  acid,  and  ferric  chloride  gives  2  :  2' :  6  :  &-telrabromo-i  :  4'- 
diphenol  disulphide,  C12H602Br4S2,  which  crystallises  in  pale  yellow 
needles,  m.  p.  152 — 153°.  2  :  6 -  Dibromothioquinol  diacetate  has  m.  p. 

137 — 138°.  With  methyl  iodide,  the  thioquinol  yields,  according  to 
the  conditions  employed,  a  sulphide  or  a  sulphonium  iodide.  When 
1  mol.  of  the  thioquinol  dissolved  in  a  solution  of  sodium  metlioxide 
(1  mol.)  in  methyl  alcohol  is  treated  with  1  mol.  of  methyl  iodide  in 

Br 

■\< 


the  cold,  2  vG-dibromophenol  i -methyl  sulphide,  OH< 


>SMe,  is 


Br 

formed,  and  crystallises  in  needles,  m.  p.  47 — 48°.  Nitric  acid 
oxidises  the  compound  to  picric  acid.  The  acetate,  C9Hg02Br2S,  has 
m.  p.  99°.  When  a  dilute  solution  of  sodium  nitrite  is  carefully 
added  to  a  cold  solution  of  the  dibromomethylthiolphenol  in  glacial 
acetic  acid,  2-bromo-6-nitrophenol  4- methyl  sulphide,  C7H603NBrS,  is 
formed.  It  crystallises  in  red  needles,  m.  p.  108°;  the  acetate , 
C9H804NBrS,  crystallises  in  dark  yellow  needles,  m.  p.  109 — 110°. 
Nitric  acid  in  glacial  acetic  acid  converts  this  sulphide  into  2 -bromo- 

NO„ 


6 -nitrophenoh  l-methylsulphoxide,  OH< 


>SMeO,  crystallising  in 


Br 


yellow  needles,  m.  p.  147 — 148°;  the  acetate,  yellow  needles,  m.  p. 
106 — 107°.  When  2  mols.  of  sodium  methoxide  and  2  of  methyl 
iodide  interact  with  the  thioquinol  at  the  b.  p.,  2:6 -dibromophenol- 

Br 


i-dimethylsu Iph onium  iodide,  OH< 


>SMe2T,  separates  on  cooling. 


Br 


It  crystallises  from  water  in  silky  needles  which  lose  methyl  iodide  at 
about  100°.  The  corresponding  sulphonium  chloride,  C8H9OClBr2S, 
obtained  by  the  interaction  of  silver  chloride  and  iodide  in  aqueous 
solution,  crystallises  in  white,  silky  needles,  losing  methyl  chloride  at 
160°.  By  shaking  silver  oxide  with  an  aqueous  solution  of  the 
sulphonium  iodide,  an  anhydro-compound,  2  :  6  dibromo-1  : 4- dimethyl - 

thioniumquinone ,  is  obtained.  It  may  also 
be  obtained  by  using  alkali  hydroxides. 
From  water  it  crystallises  in  white  plates, 
m.  p.  251 — 252°  (decomp.).  Water  re¬ 
generates  the  sulphide.  2  :  6-Dinitro-l  :  4- 


o- 


Br, 


Br 


O 


Br 


Br 


8Me  dimethyl  thioniumquinone,  C8Hg05N2S,  ob- 


Me,y- 

NMo  _  #  _ 

tained  by  heating  'the  sulphonium  iodide 
with  nitric  acid  (D  1  *4),  crystallises  in  glistening,  yellow  leaflets,  m.  p. 
263 — 264°  (decomp.).  Hydroxylamine  and  phenylhydrazine  are 
without  action  on  the  compound.  The  hydrochloride  and  sulphate  are 
colourless,  and  it  forms  a  platinichlorile,  (C8H906N2S)2PtCI6.  If, 
however,  the  nitration  be  carried  out  in  glacial  acetic  acid  solution 
with  less  acid,  2-bromo-Q-nitro-\  :  A-dimethylthioniumquinone, 

C8H803NBrS, 

is  the  product.  It  is  more  stable  than  the  dinitro-compound,  crystal- 
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lises  in  yellow  needles,  m.  p.  270 — 271°  (decomp.),  and  forms  more 
stable  salts  and  a  plalinichloride ,  (CsHgO..NBrS)2PtClfi. 

2 :  Q-Dinitropkenol  4- methyl  sulphide,  C7H605N2S,  prepared  by 
digesting  the  dinitrodimethylthioniumquinone  with  25%  hydrobromic 
acid,  forms  dark  red  needles,  m.  p.  101 — 105°;  the  acetate,  yellow 
needles,  m.  p.  129 — 130°.  The  corresponding  sulphoxide,  C7H606N2S, 
forms  light  yellow  leaflets,  m.  p.  150°:  the  acetate,  yellow  needles, 
m.  p.  137°  (decomp.). 

The  conclusion  is  drawn  that  the  more  probable  formula  for  the 
thionium  compounds  is  the  quinonoid.  W.  R. 

The  Ethereal  Function  in  Dichloromethyleneeatechol. 
Raymond  Delange  ( Compl .  rend.,  1907,  144,  1278 — 1280). — The 
conversion  of  compounds  containing  the  group  X),2ICC12  into_  the 
corresponding  carbonates  containing  the  group  I02!CO  by  the  action 
of  cold  water  (Abstr.,  1904,  i,  313,  741)  is  found  to  be  a  general 
reaction.  Thus  ethyl  dichloropiperonylate,  CCbdO^C^Hg’CC^Et,  having 
b.  p.  156 — 157°/9  mm.,  gives  the  carbonate,  C0I02IC6H3*C02Et,  which 
has  b.  p.  169 — 171°/ 1 2  mm.,  whilst  dichloropiperonyl  chloride, 
CCl2I02!Cr(U3,C0Cl,  having  b.  p.  149 — 151°/13  mm.,  gives  a  mixture 
of  the  carbonate ,  C0102IC6H3*C02H,  and  3  : 4-dihydroxybenzoic  acid. 

Fittig  and  Remsen  ( Annalen ,  1869,  149,  157)  by  the  action  of  water 
on  tetrachloropiperonal,  CC12!02!C6H3*C11C12,  obtained  a  substance 
which  they  considered  to  be  dichloropiperonal,  CCI2‘.021CcH3*CH0. 
The  author  having  obtained  tetrachloropiperonal  as  crystals,  m.  p. 
34°,  b.  p.  162 — 164°/1 4  mm.,  has  prepared  Fittig  and  Remsen’s 
compound,  which,  however,  he  considers  to  be,  not  dichloropiperonal, 
but  dichloromethylcatechol  carbonate,  C(  )".02 !  06H3*  CHC12,  since  (1) 
the  group  I02ICC12  is  more  readily  attacked  by  water  than  is  the 
group  'CHCIg  ;  (2)  when  boiled  with  water  or  dilute  acids  it  gives 
3 : 4-dihydroxybenzaldehyde ;  (3)  it  does  not  combine  with  sodium 
hydrogen  sulphite,  and  (4)  when  treated  with  phosphorus  pentachloride 
it  does  not  regenerate  tetrachloropiperonal,  but  remains  unchanged. 

Potassium  hydroxide  acts  very  violently  on  the  dichlorometbylenic 
ethers,  forming  compounds  containing  the  group  i02lCIC^02I  ;  thus 
propyl  catechol  dichloromothylene  ether  gives  the  compound 
C6H3PraIO2IClC!O2!C0H3Pra,  b.  p.  242 — 243°/l0  mm.,  which  by  dis¬ 
solving  in  sulphuric  acid  and  pouring  the  solution  into  water  gives 
propylcatechol  carbonate  and  propylcatecholviethylenedisulphonic  acid, 
C6H3PK02:C(S03H)2,  m.  p.  52°.  E.  H. 

Diphenyl  Derivatives  of  Hydroxyquinol  Trimethyl  Ether 
[1:2: 4-Trimethoxyhenzene],  Action  of  Nitric  Acid  on 
Hydroxyquinol  Trimethyl  Ether.  Adolf  Schuler  (Arch.  Pharm., 
1907,  245,  262—283). — When  the  triacetate  of  hydroxyquinol, 
prepared  from  quinone  by  Thiele’s  method  (Abstr.,  1900,  i,  505),  is 
added  to  methyl  or  ethyl  alcoholic  sodium  methoxide  or  ethoxide,  and 
the  resulting  sodium  derivative  is  methylated  by  the  addition  of 
methyl  sulphate  gradually  and  with  constant  shaking,  then,  if  the 
1:2: 4-trimethoxybenzene  formed  is  separated  by  distillation  with 
steam  instead  of  by  shaking  with  ether,  a  by-product  crystallises 
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from  the  residue  after  distillation.  This  substance  appears  to 
be  a  2  :  4  : 5  :  2' :  4'  :  5' -hexahydroxy diphenyl,  CaH2(OMe)3*C6H2(OMe)3 
(molecular  weight  determined  cryos^opically  in  naphthalene)  ;  m.  p. 
177°.  The  fact  that  it  does  not  yield  a  nitro-derivative  makes  it 
probable  that  no  para-hydrogen  atom  is  present ;  boiling  with 
concentrated  hydriodic  acid  converts  it  into  4:5:4':  5'-Utrahydroxy- 

diphenylene-2  :  2'-oxide, 


m.  p.  252°,  which  decomposes 


without  melting  when  it  is  heated  and  forms  an  acetyl  derivative. 

1:2: 4-Trimethoxybenzene  forms  a  mononitro-derivative  when 
nitrated  in  acetic  acid  solution  in  the  cold ;  as  the  corresponding 
amino-derivative  is  oxidised  readily  to  a  quinone,  probably  the  nitro- 
group  is  in  the  para-position  to  one  of  the  methoxyl  groups. 
h-Nitro-1  :  2  :  k-trimethoxy  benzene,  N02*C6H2(0Me)3,  m.  p.  129°,  is 
yellow.  It  is  reduced  by  tin  and  hydrochloric  acid  to  5-amino-l  :  2  :  4- 
trimethoxybenzene,  dSTH2'C6H2(OMe)3,  m.  p.  94-5 — 95°;  hydrochloride, 
m.  p.  210°  (decomp.);  benzoyl  derivative,  m.  p.  139‘5 — 140°;  this  base 
is  unstable  in  the  air  ;  50%  nitric  acid,  and  nitrous  acid  also,  oxidise 
it  to  2  :  5-dimelhoxy-p-benzoquinone,  C6H202(0Me)2,  which  is  yellow, 
decomposes  without  melting  when  it  is  heated,  and  is  reduced 
by  sulphurous  acid  to  2  :  5-dihydroxy-l  :  4-dimethoxybenzene, 
C6H2(OH)2(OMe)2,  m.  p.  170°  (not  166°,  Nietzki  and  Rechberg,  Abstr., 
1890,  968). 

A  dinitro-derivative  of  1:2: 4-trimethoxybenzene  could  not  be 
obtained ;  the  substance,  m.  p.  131°,  described  under  this  name  (Will, 
Abstr.,  1888,  457)  was  the  mononitro-derivative  just  described. 
When  a  solution  of  the  ether  is  added  to  dilute  nitric  acid  and  a 
reaction  is  induced  by  heating  cautiously,  oxidation  takes  place  to  a 
yellow  substance,  which  decomposes  without  melting  when  it  is  heated, 
and  appears  to  be  a  diphenylquinone  with  some  such  constitution  as 
0Me-C6H202-C6H2O2-0Me.  (J.  F.  B. 


Transformation  of  Anethole  Glycol  into  Anisylacetone. 
Marc  TiFFENEAuand  Daufresne  ( Compt .  rend.,  1907, 144, 1354 — 1356. 
Compare  Abstr.,  1902,  i,  666  ;  1904,  i,  63,  133  ;  1906,  i,  662,  724, 
965  ;  1907,  i,  130). — In  previous  papers  the  tranformation  of  a-glycols 
into  aldehydes  or  ketones  has  been  dealt  with,  and  in  view  of  Balbiano 
and  Paolini’s  statement  that  a-glycols  of  the  type  OH*CHAr*CHR*OH, 
where  Ar  is  an  aryl  radical,  are  converted  by  treatment  with  zinc 
chloride  into  hydrocinnamaldehydes,  it  has  been  thought  desirable  to 
ascertain  whether  the  reaction  represented  by  the  scheme 

OH-CHAr-CHR-OH  — >  CHArICR-OR  — >  CH2Ar-COR, 
previously  suggested  (Tiffeneau,  Abstr.,  1907,  i,  404),  is  of  general 
application. 

The  diacetyl  derivative  of  anethole  glycol,  obtained  by  heating 
anethole  dibromide,  dissolved  in  acetic  acid,  with  lead  or  silver  acetate 
(Balbiano  and  Paolini,  Abstr.,  1902,  i,  808),  has  D°  1-127,  b.  p. 
187 — 189°/12  mm.  The  a-acetoxy-yS-bromo-derivative,  simultaneously 
produced  (Hoering,  Abstr.,  1905,  i,  903),  has  D°  1-46,  and  b.  p. 
180 — 185°/14  mm.,  and  on  distillation  is  partially  decomposed,  yielding 

YOL.  XC1I.  i.  3  C 
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the  ftrowio-derivative,  OMe’CgH^CHtCMeBr.  This  has  D°  1*325  and 
distils  at  153 — 154°  under  15  mm.  pressure.  When  anethole  dibromide 
dissolved  in  acetic  acid  is  heated  with  zinc  acetate,  p-methoxyhydratrop- 
aldehyde  is  produced. 

Anethole  glycol,  OMe*C6H4*CJ3H5(OH)2  (Balbiano  and  Nardacci, 
Abstr.,  1902,  i,  808),  on  distillation  under  reduced  pressure,  furnishes 
a  crystalline  substance,  m.  p.  98°,  b.  p.  240 — 250°/ 14  mm.,  which  may 
be  the  corresponding  diethylenic  oxide,  and  when  treated  with  sulphuric 
acid  is  converted  into  anisylacetone.  T.  A.  H. 


Action  of  Organo-magnesium  Compounds  on  Phthalide. 
Alexander  Ludwig  ( Ber .,  1907,  40,  3060 — 3065). — The  behaviour  of 
organo-magnesium  compounds  with  alkylated  phthalimides  (Sachs  and 
Ludwig,  Abstr..  1904,  i,  266;  Bcis,  ibid.,  i,  503)  and  “  saccharins  ” 
(Sachs  and  Ludwig,  ibid.,  i,  876)  led  the  author  to  examine  the 
reaction  between  the  Grignard  reagent  and  phthalide.  With  an 

excess  (3  mols.)  of  the  reagent  it  proceeds  thus  :  CcH4<^jj  ^>0  — > 

Cl?  -OH  ^ 

C6H4<^^jj2>qjj,  and  this  primary-tertiary  alcohol  yields  by  solution 

in  sulphuric  acid  an  intensely  coloured  liquid  from  which  water 

precipitates  colourless  as-dialkyl-o-xylylene  oxides,  C6H4<^jj2^>0, 


which  the  author  proposes  to  call  dialkylphthalans.- 

The  following  compounds  are  described  :  o -methylolphenyldimethyl- 
carbinol,  OH-CH2-C6H4*CMe2-OH,  m.  p.  63—64°;  1:1  -dimethyl- 
1  :  2-dihydroisobenzofuran  (&s-dimethyl-o-xylylene  oxide,  dimethyl - 
CMe 

phthalan),  CttH4<Qjj  2>0,  is  an  oil  with  a  terpene-like  odour; 

o -methylolphenyldiethylcarbinol,  OH’CHg’CgH^CEtg'OH,  m.  p.  81 — 82°; 
o-methy!olphenyldiisopropylcarbinol,  OH,Cll2*C6H4*CPr^2'OH,  m.  p. 
107 — 108°  ;  o-methylolphenyldibenzylcarbinvl, 

OH-CH2-C6H4-C(OH2Ph)2-OH, 

m.  p.  133 — 1S4’5°,  and  its  acetyl  derivative,  m.  p.  103 — 104°.  The 
preceding  carbinol  is  insoluble  in  concentrated  sulphuric  acid,  but 
when  the  solution  in  glacial  acetic  acid  is  boiled  with  concen¬ 
trated  hydrochloric  acid  and  diluted  with  water,  dibenzylphthalan, 


C6H4  <C(CH!Ph)!>o 

,  m.  p.  88 — 89°,  is  obtained,  which  forms  crystals 
2—3  cm.  in  length.  C.  S. 


Thiobenzoic  Acids.  Emil  Fkomm  and  Ph.  Schmoldt  (Ber.,  1907, 
40,  2861 — 2870). — Both  benzoyl  disulphiueand  thiobenzoyl  disulphide 

contain  the  grouping  ~(>S*S*C-,  and  are  consequently  found  to  follow 
Fromm’s  rule  (Abstr.,  1906,  i,  656),  being  decomposed  on  heating  or 
on  treatment  with  alkalis,  ammonia,  and  amines  with  the  separation 
of  sulphur. 

Benzoyl  disulphide  is  most  readily  prepared  by  the  action  of 
potassium  ferricyanide  on  dilute  solutions  of  thiobenzoates ;  it  is 
decomposed  by  potassium  hydroxide  with  the  formation  of  thiobenzoic 
and  benzoic  acids  and  liberation  of  sulphur. 
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Thiobenzoyl  disulphide  cannot  be  prepared  by  acting  on  phenyl- 
carbitbionic  acid  (dithiobenzoic  acid)  with  potassium  ferricyanide,  but 
is  readily  obtained  by  Houben  and  Pobl’s  method  (Abstr.,  1906,  i, 
847).  It  is  decomposed  by  alcoholic  potassium  hydroxide  into  phenyl- 
carbithionic  and  benzoic  acids  with  liberation  of  sulphur,  and  by 
aniline  with  the  formation  of  thiobenzanilide  and  the  separation  of 
sulphur. 

When  either  thiobenzoic  acid,  benzoyl  sulphide,  or  benzoyl  disulphide 
are  distilled,  they  decompose  yielding  the  same  decomposition  products, 
namely,  hydrogen  sulphide,  sulphur,  benzoic  acid,  and  tolane 
tetrasulphide,  a  compound  isomeric  with  thiobenzoyl  disulphide 
(Houben  and  Pohl,  loc.  cit.). 

S-CPh-S 

Tolane  tetrasulphide,  I  I  I  ,  forms  colourless  crystals,  m.  p.  164°  ; 
S-CPh  y 

it  is  not  decomposed  by  ammonia  or  aniline,  but  is  converted  by  alcoholic 
potassium  hydroxide  into  2:3:4  : 5-tetraphenylthiophen.  This  latter 
compound  is  also  obtained  from  tolane  tetrasulphide  on  reduction 
and  by  distillation  over  copper  powder. 

When  lead  phenylcarbithiouate  (dithiobenzoate)  is  submitted  to  dry 
distillation,  it  decomposes  into  lead  sulphide,  sulphur,  and  tolane 

g 

disulphide,  CPh^-^CPh,  which  crystallises  in  needles,  m.  p. 

174—175°,  and  is  similar  to  tolane  tetrasulphide  in  properties,  being 
stable  towards  aniline  and  converted  by  potassium  hydroxide,  by 
distillation  with  copper  powder,  or  by  reduction,  into  2 :  3:4:5- 
tetraphenylthiophen. 

Benzylidene  chloride  is  converted  by  sodium  sulphide  into  /I-trithio- 
benz£,ldehyde,  and  by  sodium  hydrosulphide  into  benzyl  disulphide ; 
phenylcarbithionic  acid  is  not  formed  in  the  latter  case  as  stated 
by  Klinger  (Abstr.,  1882,  1058).  W.  H.  G. 


Constituents  of  Ethereal  Oils — Teresantalic  Acid,  its 
Derivatives,  and  Constitution.  Friedrich  W.  Semmler  and  Konrad 
Bartelt  (Ter.,  1907,  40,  3101 — 3107.  Compare  Guerbet,  Abstr., 
1900,  i,  242  ;  Muller,  ibid.,  i,  678). — The  optical  properties  of  tere* 

santalic  acid  derivatives  indicate  that 
these  compounds  belong  to  a  saturated 
tricyclic  series  of  quite  different  com 
stitution,  however,  from  the  tricyclic 
series  (this  vol.,  i,  431).  The  annexed 


CMe: 


V 


CH - CH2, 

j — CMe(C02H)- 
CH - CtL' 


;CH 


santalol  and  eksantalol 
formula  is  suggested  for  teresantalic  acid. 

Teresantalic  acid  has  [a]},8  70°24'.  The  methyl  ester, 
obtained  by  leaving  the  silver  salt  with  an  excess  of  methyl  alcohol  in 
a  spacious  separating  funnel  for  some  time,  has  b.  p.  85 — 86°/ll  mm., 
D20  1,032,  and  nD  1*47053.  When  reduced  with  sodium  and  alcohol,  the 
ester  yields  teresantalol,  C10H16O,  which  may  be  crystallised  from  light 
petroleum;  m.  p.  113°,  b.  p.  95 — 98°/9  mm.,  [a]D  +11°58\  It 
sublimes  with  the  greatest  readiness.  The  acetate  has  b.  p.  102 — 103°/ 
9 — 10  mm.,  D"°  1*019,  nQ  1*470.  Teresantalyl  chloride,  C10H16C1, 
obtained  by  the  action  of  phosphorus  pentachloride  on  an  ethereal 
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solution  of  the  alcohol,  has  b.  p.  78 — 85°/9  mm.  and  D20  1*0656. 
Teresantalan,  Cl0H16,  has  b.  p.  165—168°,  D20  0  892,  and  nD  1*48033. 
The  hydrochloride  of  teresantalic  acid  has  m.  p.  199°,  and  when 
reduced  yields  dihydroleresantalic  acid ,  C(0H16O2,  m.  p.  226°.  The 
corresponding  methyl  ester,  CuH1802,  has  b.  p.  88°/9  mm.,  D20  T0034, 
nD  1*46757,  and  is  Imvorotatory. 

Dihydroteresantalol,  C10H18O,  obtained  by  reducing  either  the  above 
methyl  ester  or,  better,  teresantalol,  has  b.  p.  171°  ;  dihydroteresuntalyl 
chloride ,  C10Hl7Cl,  has  b.  p.  70 — 75°/9  min.,  and  dihydroteresantalun, 
C10H18,  b.  p.  48 — 58°/9  mm.  These  reduction  products  have  a 
saturated  dicyclic  constitution.  J.  J.  S. 

Ethyl  Hexahydrobenzoylacetate.  Nicolai  D:  Zelinsky  and 
D.  Schwedoff  (Her.,  1907,  40,  3055 — 3050). — Ethyl  hexahydrobenzoyl¬ 
acetate,  C6Hn*C0*CH2*C02Et,  b.  p.  135— 137°/18  mm.,  D18  0  9678, 
is  obtained  by  the  action  of  equal  molecular  quantities  of  ethyl  acetate 
and  hexahy dr o benzoate  on  finely-divided  sodium.  Ferric  chloride 
produces  an  intense  violet-red  coloration.  C.  S. 

1  :4-Diaminohexahydroterephthalic  Acid.  Nicolai  Zelinsky 
and  N.  Sciilesinger  ( Ber .,  1907,  40,  2888 — 2890.  Compare  this  vol., 
i,  720). — 1  :  i-Diaminohexahydrolerephlhalonitrile,  C6H8(CN)2(NH2)2, 
is  formed  when  diketohexamethylene  (cyclohexane- 1  : 4-dione)  is 
condensed  with  potassium  cyanide  and  ammonium  chloride  in  concen¬ 
trated  aqueous  solution  in  the  cold.  It  separates  in  the  form  of 
colourless  crystals  which  decompose  at  193°  without  melting.  It  is 
extremely  unstable  and  is  decomposed  even  by  cold  water.  It  is 
hydrolysed  to  the  corresponding  acid  when  added  to  ice-cold  concen¬ 
trated  sulphuric  acid,  kept  for  two  days,  and  then  warmed  on  the 
water  bath.  AYhen  cold,  the  sulphate,  C6H8(CQ2H)2(NH2  )2,h2so4, 
crystallises  out.  It  does  not  melt  at  285°  and  is  hydrolysed  by 
water.  The  acid,  C8H1404N2,  forms  a  crystalline  powder  insoluble  in 
the  ordinary  solvents,  but  dissolves  in  both  alkalis  and  dilute  mineral 
acids.  It  does  not  melt  at  295°.  A  platinichloride  could  not  be 
obtained.  A  small  amount  of  a  second  amino-acid  was  obtained  from 
the  mother  liquor  from  which  the  diaminohexahydroterephthalic  acid 
had  separated.  J.  J.  S. 

1  *.  4-Dihydroxyhexahydroterephthalic  Acid.  Nicolai  Zelin¬ 
sky  and  N.  Schlesinger  {Ber.,  1907,40,  2890 — 2891). — 1:4 -Di- 
hydroxyhexahydroterephthalonitrile,  C6H!v(OH)2(CN)2,  has  been 
synthesised  from  cycZohexane-1  : 4-dione  (diketohexamethylene)  and 
hydrogen  cyanide.  It  is  sparingly  soluble  in  water,  alcohol,  or  ether, 
m.  p.  152  — 154°  (decomp.).  When  hydrolysed  by  adding  it  gradually 
to  concentrated  sulphuric  acid,  diluting  with  two  volumes  of 
water,  and  boiling  for  an  hour,  it  )ields  the  corresponding  acid, 
C6H8(0H)2(C02H)2,  which  crystallises  from  hot  water  in  colourless 
needles,  m.  p.  1  22°,  with  partial  sublimation  and  decomposition.  It  is 
only  sparingly  soluble  in  cold  water  or  cold  alcohol.  The  barium  salt 
crystallises  in  prisms  containing  3H20.  J.  J.  S. 
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cyc^Trimethylene  Compounds.  III.  Synthesis  of  cyclo- 
Propanecarboxylic  Acids.  Arthur  Kotz  [and,  in  part, 
G.  Kayser,  A.  Kemfe,  J.  Sielisch]  (.7.  pr.  Chem.,  1907,  [ii],  75, 
433 — 516.  Compare  Kotz  and  Stalmann,  Abstr.,  1903,  i,  741  ;  Kotz, 
ibid.,  742). — The  first  half  of  this  paper  consists  of  an  account  of  the 
properties  and  the  methods  of  synthesis  of  the  cyc/opropanecarboxylic 
acids.  It  is  shown  that  the  stability  of  the  cyclopropane  nucleus 
depends  on  the  nature  and  position  of  the  substituting  groups, 
resolution  of  the  ring  taking  place  only  between  two  carbon  atoms,  to 
one  of  which  is  attached  a  carboxyl  group,  whilst  the  other  carries  at 
least  one  substituting  group  other  than  carboxyl.  The  resolution 
takes  place  the  more  easily  the  fewer  the  hydrogen  atoms  attached  to 
the  two  carbons  concerned.  The  ring  cannot  be  resolved  in  the 
absence  of  carboxyls,  or  between  two  carbon  atoms  each  carrying  a 
carboxyl,  or  if  the  compound  contains  a  CH2  and  two  C*C02H  groups. 

The  methods  of  synthesis  of  the  cycZopropanecarboxylic  acids  fall 
under  three  heads : 

I.  Synthesis  from  three  molecules,  each  supplying  one  ring 

carbon  atom:  3CN-CHNa-CO„K  +  3Br  =  C09R-C(CN)<V^^‘^2^ 

2  I  !  ^C(CN)*C02R 

+  3NaBr. 

II.  Syntheses  from  two  molecules,  one  supplying  one,  the  other, 
two,  ring  carbon  atoms  : 

1.  CKa(C02R)2-CKa(C02R)2  +  CRR'Br2  =  CRR'<?^2!^2  +  2KaBr. 

C(CU2K)2 

ntr 

2.  CKa2(C02B)2  +  CH2Br-CH2Br  =  C(COaR)a<  I  2  +  2KaBr. 

v  0-2 

3.  CH2:CBi-C02R  +  CHNa(C02R)2  =  C02R‘CHBr-CH2-CNa(C02R)2 

(ITT 

-(XCO.E^n;  +NaBr. 

"NT  PIT  •PTT«PO  T? 

4.  CH2:CH-C02R  +  C02R-CH<m  =  C02R-CH<n_1^  2  =, 

CfT 

co2e.ch<,h!c0!R+n2. 

III.  Syntheses  in  which  the  three-ring  carbon  atoms  are  derived 
from  one  molecule : 

1.  C02R •  CH Br •  CH2* CH2‘ C02R  =  CH2<t  ^C  +  HBr. 

1  i  i  i  ^^CH-CC^R 

CFT*Ol)  T? 

2.  C02E.CHBr.CH2.CNa(C02R)2  =  CH2<  I  C0R2  +NaBr. 

n  [T  ,  HA  -p  ^ 

3.  CH2(0HBr-CO2R)2  +  2Na  =  0H2<^H_*  +  2NaBr. 

4.  CH2[CNa(C02R)2]2  +  2Br  =  CH2<9|[®^2  +  2NaBr. 

The  propane-di-,  -tri-,  and  -tetra-carboxylic  esters  required  for  the 
syntheses  under  III.  are  prepared  by  the  general  reactions  : 

1.  Polymerisation  of  esters  of  the  acrylic  series : 

2ch2:ch-co3r = ch2:c(C02r)-ch2-ch2-co2r, 
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and  hydrolysis  of  the  resulting  alkyl  ideneglutaric  ester  with  formation 
of  a  propane-ay-dicarboxylic  acid  and  an  aldehyde  or  a  ketone. 

2.  Addition  of  ethyl  malonate  to  esters  of  the  acrylic  series : 

CH2:CH*C02R  +  CHa(C02R)2  =  CPI(C02R  vCH2-CH2-C03R. 

da.  Addition  of  ethyl  malonate  to  esters  of  the  methylenemalonie 
series  :  CH2:C(C02R)2  +  CH2(C02R)2  =  CH 2[CH(C02R)2]2. 

36.  Action  of  dihaloids  derived  from  aldehydes  or  ketones  on  ethyl 
sodiomalonate :  CRR/Br2  4-  2CHNa(C02l!)2  =  CRR,[CH(C02R)2]2  + 
2NaBr. 

The  esters  of  the  acrylic  series  are  formed  by  condensation  of 
aldehydes  and  ketones  with  acetic  acid,  and  those  of  the  methylene- 
malonic  series  by  condensation  of  aldehydes  and  ketones  with  ethyl 
malonate,  or  by  the  action  of  dihaloids  derived  from  aldehydes  or 
ketones,  on  ethyl  disodiomalonate. 

The  following  new  experimental  details  are  given  in  the  second  half 
of  the  paper. 

Ethyl  a-bromopropane-aayy-tetracarboxylute,  formed  by  bromination  of 
ethyl  propane-aayy-tetracarboxylate  cooled  by  ice,  decomposes  when  dis¬ 
tilled,  and  when  treated  with  methyl  alcoholic  ammonia  at  the  ordinary 
temperature  yields  ethyl  cyc?opropane-l  :  1  :  2  :  2-tetracarboxylate. 

Ethyl  propylidenemalonate,  CHEtIC(CO.  Et)2,  is  obtained  by  heating 
ethyl  malonate  with  propaldehyde  and  acetic  anhydride  under 
pressure  at  100°,  in  a  90%  yield,  as  a  transparent  liquid,  b.  p. 
115 — 125°/12  mm.,  and  on  prolonged  shaking  with  concentrated 
ammonia  is  partly  hydrolysed  and  j  tartly  decomposed  forming 
propaldehyde  and  malonamide. 

Ethyl  propylidenedimalonate,  CHEt[ClI(C02Et)2]2,  formed  by  the 
action  of  ethyl  sodiomalonate  on  ethyl  propylidenemalonate  in 
ethereal  solution,  is  obtained  as  a  slightly  yellow  liquid,  b.  p. 
195 — 205°/12  mm.  When  converted  into  its  rfisocfio-derivative  and 
treated  with  iodine  in  ethereal  solution,  it  yields  ethyl  ethylenetetra- 
carboxylate,  ethyl  etlianetetracarboxylate,  and  ethyl  d-ethylcy  c\o- 
propane-l  :1  :  2  :  2-tetracarboxylate,  b.  p.  211 — 240°/ 12  mm.,  which  on 
hydrolysis  with  aqueous  ammonia  forms  the  acid  as  a  reddish-brown, 
viscid  mass  with  an  odour  resembling  that  of  the  fatty  acids.  The 
silver  salt,  C9H608Ag4,  was  analysed.  3-Ethylcyclopropane-l  :  2- 
dicarboxylic  acid,  obtained  by  hydrolysis  of  the  tetracarboxylic  ester 
with  alcoholic  potassium  hydroxide  and  evaporation  of  the  product 
with  hydrochloric  acid  in  an  atmosphere  of  carbon  dioxide,  forms  a 
hygroscopic,  white,  crystalline  mass  ;  the  silver  salt,  C7H804Ag2,  was 
analysed;  the  ethyl  ester,  b,  p.  185 — 195°/12  mm.  (decomp.).  On 
distillation,  the  dicarboxylic  acid  decomposes,  yielding  ethylparaconic 
acid  and  an  oil  which  may  be  hydrosorbic  acid. 

Ethyl  afiy-triethylpropane-aayy-telracarbvxylate,  b.p.  1 95 —  230°/l  2  mm. 
(decomp.),  formed  together  with  ethyl  propylidenemalonate  and  ethyl 
ethylmalonate  by  the  action  of  sodium  and  ethyl  iodide  on  ethyl 
propylidenedimalonate  in  alcoholic  solution,  yields  ethylmalonamide 
when  treated  with  concentrated  ammonia,  and  on  hydrolysis  with 
hydrochloric  acid  forms  <x/3y-triethylghtaric  acid,  obtained  as  a 
yellow,  viscid  mass,  and  analysed  in  the  form  of  its  silver  sajt, 
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Tri-y-chlorocrotonic  acid,  CC13*CH1CH*C02H,  formed  by  hydrolysis 
of  ethyl  trichloroethylidenemalonate  by  means  of  boiling  27% 
hydrochloric  acid,  separates  from  water  in  stout  crystals,  m.p.  119°. 

Ethyl  tri chloroethyliden edimalonate,  CC13*  CH  [C  H  (C02  E  t )?]  2,  prepared 
from  ethyl  trichloroethylidenemalonate  and  ethyl  sodiomalonate,  is 
obtained  as  a  yellow  oil  which  decomposes  at  60°.  On  hydrolysis  with 
hydrochloric  acid,  it  yields  ft-trichloromethylglutaric  acid, 
CCJ3-CH(CH2*C02H)2, 

which  crystallises  from  benzene  in  nacreous  leaflets,  m.  p.  159°. 

Ethyl  3~trichloromethyl cyclopropane-!  :  1  :  2  :  2 -tetracarboxylate,  ra.  p. 
48°,  is  formed  by  the  action  of  bromine  on  ethyl  trichloroethylidene- 
dimalonate  or  on  its  disodio-derivative. 

Ethyl  a-bromo-fi-phenylpropane-aayy-tetracarboxyla  te, 
CH(C02Et)2-CHPh-CBr(C02Et)2, 

decomposes  on  distillation ;  when  treated  with  methyl  alcoholic 
ammonia,  it  yields  ethyl  3-phenylc?/c/opropane-l  :  1  :  2  :  2-tetra- 
carboxylate,  b.  p.  228°/ll  mm.,  which  on  hydrolysis  is  converted  into 
3-phenyIcycfopropane-l  :  2-dicarboxylic  acid,  m.  p.  175°.  The  oil,  b.  p. 
100 — 200°/ 12  mm.,  described  by  Kotz  and  Stalmann  ( loc .  cit.),  is  shown 
to  have  been  a  mixture  of  benznldehyde,  ethyl  malonate,  and  ethyl 
ethylenetetracarboxylate.  In  agreement  with  this,  ethyl  disodio- 
/Tphenylpropane-aayy-tetracarboxylate  is  decomposed  by  dilute  acids, 
forming  ethyl  malonate  and  ethyl  benzylidenemalonate,  together  with 
only  traces  of  ethyl  3-phenylcycfopropane-l  :  1  :  2  :  2-tetracar  boxy  late. 
Similarly,  ethyl  disodioethylidenedimalonate  is  decomposed  by  dilute 
acids,  forming  ethyl  malonate  and  ethyl  ethylidenemalonate.  The 
action  of  methyl  iodide  on  ethyl  dipotassio-/3-phenylpropane-aayy-tetra- 
carboxylate  leads  to  the  formation  of  ethyl  methylmalonate  and  ethyl 
benzylidenemalonate. 

Ethyl  a-bromoisopropylmalonate,  formed  by  the  action  of  bromine  on 
ethyl  isopropylmalonate  cooled  by  ice,  is  obtained  as  a  colourless 
liquid,  b.  p.  119 — 123°/12  mm.  or  215 — 230°/760  mm.  When  heated 
with  diethylaniline  in  a  reflux  apparatus  at  170 — 175°,  it  yields  ethyl 
dimethylacrylate,  ethyl  malonate,  and  only  small  amounts  of  ethyl 
isopropylenemalonate,  b.  p.  110 — 112°/ 12  mm.;  when  shaken  with 
concentrated  aqueous  ammonia,  this  yields  acetone  and  malonamide. 
Ethyl  /3/J-dimethylpropanetetracarboxylate  (Lawrence,  Proe.,  1899,  62), 
b.  p.  190 — 195°/12  mm.,  is  formed  in  a  90—95%  yield  by  heating 
ethyl  m>propylenemalonate  with  ethyl  sodiomalonate  in  ethereal 
solution  at  60 — 70°  under  pressure  ;  when  treated  with  bromine  alone 
it  is  converted  only  partially  into  the  a-iromo-derivative,  but  on  treat¬ 
ment  with  bromine  in  presence  of  iodine  in  sunlight,  it  yields  ethyl 
e  thanetetracar  boxy  late. 

Ethyl  3  :  3-dimethylcjc\opropanetetracarboxylate,  formed  by  the 
action  of  methyl  alcoholic  ammonia  on  ethyl  a-bromo-/3/3-dimethyl- 
propanetetracarboxylate,  is  obtained  as  a  slightly  yellow  oil,  b.  p. 
188 — 190°/10  mm.,  and  on  hydrolysis  with  alcoholic  potassium  hydr¬ 
oxide  and  subsequent  boiling  with  hydrochloric  acid,  yields  a  mixture 
of  cis-  and  trans- earonic  acids  (Perkin  and  Thorpe,  Trans.,  1899,  75,  48). 

The  action  of  bromine  on  ethyl  disodio-/?/?-dimethylpropanetetra- 
carboxylate  cooled  by  ice  leads  to  the  formation  of  ethyl  ethanetetra- 


708 


ABSTRACTS  OB  CHEMICAL  PAPERS. 


carboxylate,  whilst  the  action  of  water  on  the  disodio-ester  leads  to  the 
formation  of  ethyl  malonate  and  ethyl  isopropylenemalooate,  and  that 
of  ethyl  iodide  in  boiling  alcoholic  solution  to  the  formation  of  ethyl 
fsopropylenemalonate  and  ethyl  ethylmalonate. 

Ethyl  dimethylacrylate  remains  unchanged  in  ethereal  solution  in 
presence  of  sodium  rnethoxide,  free  from  alcohol,  at  the  ordinary 
temperature  (compare  Pechmann,  Abstr.,  1901,  i,  63;  Pechmann  and 
Rohm,  ibid.,  253). 

Ammonia  reacts  with  ethyl  methylenemalonate  with  development  of 
heat  and  formation  of  hexamethylenetetra-nmine. 

Ethyl  m-nitrobenzylidenemalonate,  prepared  by  condensation  of 
m-nitrobenzaldehyde  with  ethyl  malonate  in  presence  of  piperidine  at 
80°,  crystallises  in  rhombic  plates,  m.  p.  73°,  decolorises  potassium 
permanganate  in  ethereal  solution,  and  reacts  with  ethyl  sodiomalonate 
with  development  of  heat,  forming  ethyl  sodio-m-nitrobenzylidenedi - 
malonate.  On  treatment  with  dilute  sulphuric  acid,  this  yields  the 
free  ester  as  a  viscid,  yellow  oil,  which  decomposes  on  distillation/ 
12  mm.,  and  is  hydrolysed  by  alcoholic  potassium  hydroxide  to 
m-nitrobenzylidenedimalonic  acid,  or  by  hydrochloric  acid  to  fZ-m- nitro- 
phenylglutaric  acid.  This  is  formed  also  by  the  action  of  bromine  on 
the  disodiodimalonate  or  of  sodium  hydroxide  on  the  viscid,  yellow 
bromodimalonate.  m-Nitrobenzylidenedimalonic  acid  forms  a  yellowish- 
red,  amorphous  mass,  decomposing  above  150°;  the  silver  salt, 
C13H7O10NAg4,  was  analysed. 

Ethyl  m-nitrobenzylidenedimalonate  is  reduced  by  sodium  and 
methyl  alcohol  to  a  yellowish-red,  unstable  asoajy-derivative,  but  by 
aluminium  amalgam  in  alkaline  solution  to  ethyl  m-aminobenzylidenedi- 
malonate,  which  is  obtained  as  a  yellowish-red,  viscid  oil,  and  on 
hydrolysis  with  hydrochloric  acid  yields  /3  m -aminophenylglutaric  acid 
hydrochloride.  This  is  formed  also  by  reduction  of  /3-m-nitrophenyl- 
glutaric  acid  with  stannous  chloride  and  hydrochloric  acids ;  it  forms 
white  crystals,  m.  p.  100 — 101°,  becomes  red  on  exposure  to  air,  gives 
an  intensely-yellow  lignin  reaction,  and  when  diazotised  and  boiled 
with  sulphuric  acid  yields  (3-m -hydroxyphev ylglutaric  acid,  m.  p.  112°. 

Ethyl  ip-nitrobenzylidenedimalonale,  formed  by  condensation  of  the 
monomalonate  with  ethyl  sodiomalonate,  is  converted  by  hydrolysis 
with  hydrochloric  acid  into  j9-nitrophenvlglutaric  acid.  When  re¬ 
duced  with  stannous  chloride  and  hydrochloric  acid,  diazotised,  and 
boiled  with  sulphuric  acid,  this  yields  /3-p  hydroxy phenylglutaric  acid, 
which  forms  white  crystals,  m.  p.  154 — 155°. 

(Z-m-2-Naphtholazophenylglutaric  acid,  formed  by  coupling  diazotised 
/3-m-aminophenylglutaric  acid  with  /3-naphlhol  in  alkaline  solution,  is 
obtained  as  red,  crystalline  powder,  m.  p.  208°,  is  soluble  in  alkalis, 
and  forms  a  red,  insoluble  barium  salt.  G.  Y. 

Condensation  of  Ethyl  Acetonedicarboxylate  with  Alde¬ 
hydes  Under  the  Influence  of  Ammonia  and  Amines.  II. 
Pavel  Petrenko-Kritschenko  and  M.  T.ewin  [and,  in  part, 
F.  Mentsohikowsky]  ( Ber .,  1907,40,  2882 — 2885). — Cinnamaldehyde 
and  furfuraldehyde  react  with  acetonedicarboxylie  esters  in  the 
presence  of  ammonia  in  quite  a  different  manner  from  benzaldehyde 
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(Abstr.,  1900,  i,  307 ;  1906,  i,  452),  the  products  being  1  :  5-diketones 
(compare  Knoevenagel,  Abstr.,  1896,  i,  210).  Ethyl  cinnamylidenebis- 
acetonedicarboxylate,  CHPh;CH*CH[CH(C02Et)*C0,CH2*C02Et]2,  is 
formed  when  a  slow  stream  of  dry  ammonia  is  passed  into  a  benzene 
solution  of  cinnamaldehyde  and  ethyl  acetonedicarboxylate.  The 
yield  is  increased  when  the  ammonia  is  replaced  by  diethylamine. 
It  separates  from  benzene  in  colourless  crystals,  m.  p.  132 — 133°. 

Furfuraldehyde  and  methyl  acetonedicarboxylate  in  the  presence  of 
ammonia  give  a  small  yield  of  methyl  furfurylidenebisacetonedi- 
carboxylale,  C40H3*CH[CH(C02M!e)*C0*CH2*C02Me"].2,  rn.  p.  162 — 175° 
(decomp.),  which  is  sparingly  soluble  in  hot  alcohol.  A  by-product  is 
an  oily  compound  containing  nitrogen.  When  diethylamine  is  used 
as  the  condensing  agent,  a  product,  m.  p.  139 — -143°,  is  obtained.  This 
is  probably  a  mixture  of  the  condensation  product  and  the  original 
ester. 


Ethyl  2  :  Q-diphenyl-\-metht/l}riperidone-3  :  5-dicarboxylate 
NMe<C'HPh'CH(C02JSt)>CO 

obtained  by  the  condensation  of  acetonedicarboxylic  ester  and  benz- 
aldehyde  in  the  presence  of  methylamine,  or  by  the  action  of  methyl 
iodide  on  the  secondary  base  previously  described  (Abstr.,  1906,  i,  452), 
crystallises  from  alcohol  in  well  developed  prisms,  m.  p.  85 — 86°.  The 
hydrochloride,  C24H?S05N01,  m.  p.  195 — 200°,  is  insoluble  in  water  or 
benzene  and  may  be  crystallised  from  a  mixture  of  chloroform  and  light 
petroleum.  With  nitrous  acid  the  ester  yields  a  nitrosoamine,  m.  p. 
137—139°.  J.  J.  S. 


Hexahydrobenzaldehyde.  Nicolai  D.  Zelinsky  and  Johannes 
Gutt  {Ber.,  1907,40,  3050 — 3053.  Compare  Bouveault,  Abstr.,  1904, 
i,  61  j  Wallach,  1906,  i,  564). — Hexahydrobenzaldehyde,  obtained 
from  cycfohexylcarbinol  by  oxidation  with  chromic  acid,  forms  the 
aldoxime,  C7H13ON,  crystallising  in  needles,  m.  p.  90 — 91°;  the  hydro¬ 
chloride  has  m.  p.  107 — 108°  (decomp).  The  solid  polymeride  of  hexa¬ 
hydrobenzaldehyde  (Wallach,  loc.  cit.)  is  (C7H120)3.  When  dimethyl- 
aniline  and  hexahydrobenzaldehyde  condense,  a  green  dye  is  formed, 
and  on  dissolution  in  alcohol  the  leuco- base  (1),  C23H32N2,  is  deposited  as 
white  needles,  m.  p.  148 — 149°;  this  substance,  however,  cannot  be 
re-oxidised  to  the  dye. 

The  m.  p.  of  hexahydrobenzylidenesemicarbazone  is  173 — 174°  (Wal¬ 
lach,  167 — 168°;  Bouveault,  176°).  W.  R. 

Diphenylhydrazones  of  the  Tolualdehydes.  F.  Rorive  and 
Bernhard  Tollens  {Ber.,  1907,  40,  3107.  Compare  Maurenbrecher, 
Abstr.,  1906,  i,  985).  J.  J.  S. 

Conversion  of  Piperonal  into  the  Cyclic  Carbonate  of 
Protocatechu  aldehyde.  Hermann  Pauly  {Ber.,  1907,  40,  3096 — 
3100). — A  good  yield  of  Fittig  and  Remsen’s  dichloropiperonal, 

CHO*C6H3<^q^>CC12  {Annalen,  1871,  159,  l26),  can  be  obtained  by 

acting  with  phosphorus  pentachloride  on  piperonal  and  pouring  the 
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product  on  to  ice,  provided  certain  directions  are  followed.  All  acid 
must  be  completely  removed  by  repeated  washing  with  water.  It 
crystallises  from  chloroform,  has  m.  p.  96 — 97°,  b.  p.  178°/15  mm.,  and 
is  stable  when  protected  from  moisture. 

When  heated  with  anhydrous  oxalic  acid  at  130°  and  ultimately  at 

160°,  it  yields protocatechualdehyde  carbonate,  CHO*C0H8<^^>CO,  which 

may  be  distilled  under  reduced  pressure.  Treatment  with  cold  con¬ 
centrated  sulphuric  acid,  or  with  anhydrous  formic  acid  at  80 — 90°, 
yields  the  same  product.  It  forms  rhombic  crystals,  m.  p.  124°  (corr.), 
b.  p.  162°(corr.)/13  mm.,  or  289°  under  atmospheric  pressure.  It 
reacts  with  alcohols  yielding  the  monoalkyl  carbonates.  When 
boiled  with  water,  it  loses  carbon  dioxide  quantitatively,  and  in  the 
presence  of  small  amounts  of  tertiary  amines  this  decomposition  pro¬ 
ceeds  in  the  cold.  It  is,  however,  relatively  stable  in  the  presence  of 
concentrated  acids.  J.  J-  S. 

Conversion  of  Substituted  Adipic  and  Pimelic  Acids  into 
Cyclic  Ketones.  II.  G.  Blanc  ( Compt .  rend.,  1907,  144,  1356 — - 
1358).— When  an  acid  of  either  of  these  groups  is  heated  during  some 
hours  with  acetic  anhydride,  it  is  converted  into  the  corresponding 
anhydride,  which,  on  slow  distillation  at  the  atmospheric  pressure  and  at 
a  temperature  which  varies  for  the  different  anhydrides,  decomposes, 
yielding  carbon  dioxide  and  the  corresponding  cyclic  ketone. 

A  nomber  of  these  ketones  have  been  prepared  in  this  way,  and  of 
these  the  following  are  new:  1  :  1  : 4-lrimethylcyc\opentane-5-one, 
b.  p.  152°,  oxime,  m.  p.  62°  ;  l-methyl-3-a  t  lylcyc\openlane-i-one ,  b.  p. 
188°,  semicarbazone,  m.  p.  156°;  1:1:  \-lrimethylcyc\ohexane-5-one, 

b.  p.  185°,  semicarbazone,  m.  p.  170°.  T.  A.  H. 

Action  of  Ammonia  Sulphide  on  Ketones.  Emil  Fromm  and 
H.  Holler  ( Ber .,  1907,  40,  2978 — 2982). — Manchot  and  Krische’s 
supposed  diphenyldimethylthiopinacone  (Abstr.,  1905,  i,  142)  is  a 
mixture  of  2  : 4-diphenylthiophen  (Baumann  and  Fromm,  Abstr., 
1895,  i,  363)  and  sulphur.  G.  Y. 

Thio-derivatives  of  Ketones.  V.  Duplobenzylidenethio- 
acetone,  a  Substance  with  Extraordinary  Additive  Powers. 
Emil  Fromm  and  H.  Holler  (Ber.,  1907,  40,  2982 — 2993.  Compare 
Fromm  and  Baumann,  Abstr.,  1889,  852  ;  Baumann  and  Fromm,  Abstr., 
1890,  25  ;  1895,  i,  362  ;  Fromm  and  Ziersch,  Abstr.,  1906,  i,  931). — The 
formation  of  thio-derivatives  by  the  action  of  hydrogen  sulphide  on 
mono-  and  1  :  3-di-ketones  in  presence  of  hydrogen  chloride  has  been 
described  in  previous  papers.  The  study  of  this  reaction  has  been 
extended  now  to  an  unsaturated  ketone,  benzylideneacetone.  This 
ketone  is  found  to  yield  a  product, 

CHPh:CH-CMe<g>OMe'CH:GHPh  or  ^OMr-CH^CHPh^8, 

which  the  authors  term  duplobenzylidevethioacetone.  The  former 
formula  is  preferred,  as  it  explains  the  more  easily  the  transformation 
of  the  substance  into  duplobenzylideneoxythioacetone, 
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CHPh:CH‘OMe<Q>CMe*CH:CHPh, 

and  the  hydrolysis  of  this  to  benzylideneacetone. 

Duplobenzylidenethioacetone ,  C20H20S2,  separates  from  alcohol  in 
crystals  containing  alcohol  of  crystallisation,  which  is  lest  readily  on 
exposure  to  air,  m.  p.  132*5°,  forms  an  unstable  additive  compound 
with  bromine,  and  when  boiled  with  acids  in  alcoholic  solution  yields 
duplobenzylideneoxythioacetone,  C20H20O2,^H2O,  m.  p.  186*5°,  soluble  in 
ether.  On  evaporation,  the  mother  liquor  from  the  preparation  of  this 
yields  benzylideneacetone.  The  action  of  dilute  acids  on  duplo¬ 
benzylidenethioacetone  in  warm  alcoholic  solution  lead-;  to  the  formation 
of  the  oxythioacetone  together  with  the  following  additive  products  : 
0„H^,HC1,H90,  m.  p.  229° ;  C20H20S2,HBr,H2O,  m.  p.  230°; 
C2oH20S2.H2S04,H20,  m.  p.  177°;  C20H20S2,bI'2Os,  m,  p.  197°.  An 
additive  product,  O20H20S,,HCl,  m.  p.  208°,  is  formed  by  the  action  of 
hydrogen  chloride  on  duplobenzylidenethioacetone  in  ethereal  solution 
and  absorbs  water  readily.  These  additive  compounds  may  have  the 

constitution  (I)  OH-CITPh-CH2-CMe<g>CMe-CH:2-CHPhX  or  (II) 

CHPh:CH-CMe<fg^5!>CMe  •CHiCHPh,  are  colourless,  in¬ 

soluble  in  ether,  and  when  treated  with  boiling  dilute  alkalis 
or  alkali  carbonates  yield  duplobenzylidenethioacetone  hydrate , 
C20H20S2,H2O  needles,  m.  p.  152°,  or  benzylideneacetone  on  pro¬ 
longed  boiling.  The  hydrate  does  not  form  a  benzoyl  derivative, 
but  is  readily  converted  into  the  acid  additive  compounds,  which  have 
therefore  probably  the  formula  (I).  The  hydrate  may  have  the  con¬ 
stitution  CHPh:CH-CMe<g>CMe-CH2-CHPh*OH  or 
/CHPh-CH2 - CMex 

o<  s<  >s. 

\CBPh-CH2 - CMeX 

The  action  of  ammonia  on  the  acid  additive  compounds  leads  to  the 
formation  of  an  additive  compound,  C20H20S2,NH3,  which  crystallises 
in  needles,  m.  p.  142°,  may  have  the  annexed  constitution,  and  is 

readily  converted  into  the  acid 

additive  compounds  by  the  action  of 

cold  dilute  acids.  An  additive  com¬ 
pound,  C20H20S2,NH3,  m.  p.  148°, 

formed  by  the  action  of  ammonia  on  duplobenzylidenethioacetone, 
may  be  identical  or  isomeric  with  the  preceding  derivative.  G.  Y. 

Condensations  with  Citronellal.  II.  Hans  Rupe,  S.  Pfeiffer, 
and  J.  Splittgerber  ( Ber .,  1907,  40,  2813 — 2817.  Compare  Abstr., 
1903,  i,  841). — Citronellideneacetic  acid, 

CH2:CMe-[CH2]8-CHMe-CH2-CH:CH*C02H, 
previously  prepared  from  citronellal  and  malonic  acid  in  the  presence 
of  pyridine,  is  a  liquid  with  b.  p.  175*5 — 177*5C/14  mm.  Griinhagen 
( Diss .,  1898),  using  the  same  method,  however,  obtained  the  acid  as  a 
solid,  m.  p.  51 — 52°.  The  liquid,  previously  described,  was  a  mixture 
pf  isomeric  acids,  pne  of  which  bad  the  double  linking  in  the  /Sy-position, 


,CHPh-CH2 - CMev 


S<  >S, 


vCHPh*CH2 - CMe/ 
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since  a  lactone  could  be  obtained  by  treatment  with  sulphuric  acid. 
This  transference  of  the  double  linking  had  taken  place  owing  to  the 
presence  of  the  pyridine. 

/"'ITT  •/'ITT 

The  lactone,  CH2:CMe*[CH2]3*CHMe-CH<  _J_  1  2,  has  b.  p. 

U  vU 

161 — 163°/13  mm. 

j3£-Dimethyl-&a-nonene-a6-ol, 

CH2:CMe*[CH2]3*CHMe*CH2*CHMe*OH, 
obtained  by  the  action  of  magnesium  methyl  iodide  on  citronellal, 
has  b.  p.  104— 105°/10  mm.,  Df  0-8578,  [a]?,0  +0-55°.  Its  acetate, 
G13H24(J2,  has  b.  p.  118 — 119°/14  mm. 

(3^-Dirneihylnonanc-fiO-diol, 

OH*CMe2*[CH2]3*CHMe*CH2*CHMe*OH, 
obtained  by  boiling  the  preceding  alcohol  with  ethyl  alcohol  and 
sulphuric  acid,  has  b.  p.  144 — 145°/ 14  mm. 

j3£-Dimethyl-Aa-nonene- 6-one,  GH2!CMe  •  [CH2]3*CH  Me*  CH2*  COMe, 
obtained  by  oxidising  the  dimethylnoneneol  with  potassium  di¬ 
chromate  and  sulphuric  acid,  has  b.  p.  93 — 94°/12  mm.,  D4°  0-8650, 
[a]a  +5-89°,  1-4496.  Its  semicarbazone  separates  from  dilute 

alcohol  in  glistening  leaflets,  m.  p.  82 — 83°.  Its  oxime  has  b.  p. 
133—134°/11  mm.  A.  McK. 

Bornyl  and  Fenchyl  Derivatives.  I  wan  Kondakoff  and  Iwan 
Schindflmeiser  (J.  pr.  Chem.,  1907,  [ii],  75,  529 — 538). — The  action 
of  phosphorus  pentahaloids  and  of  hydrogen  haloids  on  secondary  hydro¬ 
aromatic  alcohols  is  discussed.  Previously  the  product  of  the  reaction 
has  been  an  unstablo,  or  a  mixture  of  this  with  a  stable,  haloid 
derivative  (Abstr.,  1895,  i,  549).  It  is  found  possible  now  to  increase 
the  amount  of  either  haloid  derivative  by  varying  the  experimental 
conditions.  The  present  work  was  undertaken  to  determine  if  the 
action  of  hydrogen  haloids  on  the  esters  of  the  secondary  hydro¬ 
aromatic  alcohols  takes  place  in  the  same  manner  as  the  action  of  the 
hydrogen  haloids  on  the  alcohols,  and,  if  possible,  to  obtain  indications 
of  an  intermediate  phase  by  means  of  which  the  complicated  trans¬ 
formations  of  the  alcohols  might  be  explained. 

Wagner  and  Brickner  (Abstr.,  1900,  i,  4  6.  Compare  Hesse,  Abstr., 
1906,  i,  375)  showed  that  the  action  of  phosphorus  pentachloride  on 
borneol  leads  to  the  formation  of  fsobornyl  chloride  or  camphene 
hydrochloride,  which  is  unstable,  and  a  stable  chloride  which  these 
authors  assumed  to  be  Kindt’s  camphor.  It  is  found  now  that  Z-borneol 
acetate,  which  on  hydrolysis  yields  i-borneol,  on  treatment  with 
hydrogen  chloride  in  acetic  acid  solution  at  125°,  yields  pinene 
hydrochloride,  m.  p.  124° ;  this  has  the  same  m.  p.  when  mixed  with 
Kindt’s  camphor,  is  optically  inactive,  and  is  hydrolysed  partially  to 
camphor  when  heated  with  water  at  120°.  This  is  the  first  case  of 
the  conversion  of  the  acetate  into  the  corresponding  sec. -chloride 
without  simultaneous  formation  of  a  racemised  stereoisomeride  or  a 
tertiary  chloride. 

Similar  results  are  obtained  with  fenchyl  acetate.  Fenchyl  alcohol 
sublimes  in  plates,  m.  p.  47°,  [a]D  —15^22',  and  probably  contains 
traces  of  fenchone.  The  acetate,  b.  p.  91 — 91*5°/12  mm.,  D200'972, 
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[a]D  -  63°24',  nD  1-4565  (compare  Bertram  and  Helle,  Abstr.,  1900, 
i,  398  ;  Bouchardat  and  Lafont,  Abstr.,  1899,  i,  156),  is  converted 
by  hydrogen  chloride  in  acetic  acid  solution  at  125 — 130°  into  a 
chloride,  b.  p.  68 — 74°/ll  mm.,  D20  0'952,  nD  1 -4758,  which  is  optically 
inactive,  reacts  with  silver  nitrate,  and  on  treatment  with  alcoholic 
potassium  hydroxide  yields  considerable  amounts  of  i-fenchene,  but 
remains  for  the  most  part  unchanged.  The  chloride,  b.  p.  76 — 78°/12mm., 
obtained  by  the  action  of  phosphorus  pentacliloride  on  fenchyl  alcohol, 
does  not  react  with  silver  nitrate.  G.  Y. 

fsoPenchyl  Alcohol  and  its  Derivatives.  Iwan  Kondakoff 
(J.  pr.  Chem .,  1907,  [ii],  75,  539 — 548). — isoFenchyl  alcohol  has  been 
held  by  various  authors  to  be  (1)  a  mixture  of  structurally  identical, 
but  optically  different,  secondary  alcohols  (Bertram  and  Helle,  Abstr., 
1900,  i,  398);  (2)  a  mixture  of  tertiary  alcohols  or  of  a  tertiary  and  a 
secondary  alcohol ;  (3)  a  stereoisomeride  of  fenchyl  alcohol  (Abstr., 
1900,  i,  604),  or  (4)  a  mixture  of  two  secondary  alcohols  of  different 
types.  As  the  experimental  facts  published  previously  do  not  admit 
of  a  decision  between  these  views,  the  author  gives  now  a  number  of 
observations  made  with  isofenchyl  alcohol  and  its  derivatives. 

isoFenchyl  alcohol,  prepared  from  fenchene  by  Bertram  and  Helle’s 
( loc .  cit.),  Kondakoff ’s  ( loc .  cit.,  Abstr.,  1902,  i,  478),  or  Wallaeh’s 
(Abstr.,  1901,  i,  331)  method,  is  a  mixture  of  a  liquid  and  a  crystal¬ 
line  alcohol ;  a  portion  of  the  fenchene  remains  always  unchanged.  A 
fenchene,  b.  p.  152  —  159°,  D17  5  0-860,  [a]D  -  36°3',  nD  1-46643,  formed 
an  acetate,  b.  p.  100— 105°/15  mm.,  Df  0-9784,  [a]n  +5°33', 
«D  1-46257;  the  alcohol,  m.  p.  61-5°,  [a]D  +  45°40' ;  the  unchanged 
fenchene,  b.  p.  144 — 152°,  Df  0-8539,  aD  -21°10'.  Another  fenchene, 
b.  p.  155 — 158°,  Df  0‘8677,  [a]D  —  39°50',  yielded  a  residual  fenchene, 
b.  p.  146 — 158°,  Df  0-8529,  aD  -  12°02';  the  acetate  was  obtained  in 
two  fractions:  b.  p.  90— 95-5°/15  mm.,  [a]D  -  9°35',  and  b.  p. 
95  5 — 100°/95  mm.,  [a]D  -  7°38'.  In  both  experiments  an  optically 
inactive  acetate,  b.  p.  95 — 97°/15  mm.,  Df  0-9752,  tid  1-46168,  was 
obtained.  On  hydrolysis,  the  Isevorotatory  acetate  gave  an  alcohol, 
[a]D  —6-07°,  and  the  inactive  acetate  an  alcohol,  [a]^’4  —  6"31°.  When 
mixed  and  distilled/10  mm.,  these  alcohols  gave  a  series  of  fractions  : 
b.  p.  80 — 81°,  D18'5  0-961,  nD  1-47751,  optically  inactive;  b.  p. 
81—82°,  D20'6  0-952,  [a]D  -2°,  nD  1-47654;  b.  p.  82—84-5°, 
[a]D  —5°;  these  three  fractions  did  not  solidify.  A  fourth  fraction, 
b,  p.  84-5 — 87°,  yielded  two  crystalline  alcohols  :  m.  p.  48 — 53°,  and 
m.  p.  54 — 55°,  [a]f 5  -  8*13°  in  ethyl  alcoholic,  or  —7*06°  in  toluene, 
solution.  Other  preparations  of  crystalline  zsufenchyl  alcohols  had 
[a]o  -8*75°  and  —11-6°  respectively.  It  is  evident  that  no  relation 
can  be  established  between  the  original  and  residual  fenchenes,  or 
between  the  acetates  and  the  alcohols  derived  from  them. 

When  treated  with  phosphorus  pentachloride,  an  i-7sofenchyl 
alcohol,  b.  p.  80 — 81°,  yielded  a  chloride  which  was  obtained  in  two 
fractions:  b.  p.  73 — 74°/9  mm.,  D20  0-996,  [a]D  -  3°53',  nD  T4812,  and 
b.  p.  74 — 76°/9  mm.,  [a]D  -  5°2'.  This  chloride  yielded  silver  chloride 
quantitatively  with  silver  nitrate  in  alcoholic  solution,  gave  with 
alcoholic  potassium  hydroxide  an  isofencliyl  alcohol,  b.  p.  71 — 74°/ 


714 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


8  mm.,  D175  0*932,  %,  1*46702,  containing  traces  of  chlorine  together 
with  small  amounts  of  fenchene,  and  on  treatment  with  water  was 
converted  completely  into  iaofenchyl  alcohol,  m.  p.  61*5 — 65°, 
[a]jf 8  +12*63°.  Optical  isomerisation  must  take  place  during  the 
formation  of  the  chloride.  Similar  results  were  obtained  with  other 
tsofenchyl  alcohol  preparations. 

The  remainder  of  the  paper  contains  a  discussion  of  these  results 
and  of  Bertram  and  Helle’s  observations  ( loc .  cit.),  together  with  a 
criticism  of  Semmler’s  views  on  the  constitution  of  fenchone  and  its 
derivatives  ( Chem .  Zeit.,  1905,  29,  1313).  G.  Y. 

Gitral.  Carl  Harries  and  Alfred  Hi  mmelmann  ( Ber .,  1907,40, 
2823 — 2826). — -In  continuation  of  Harries  and  Langbeld’s  work 
(Abstr.,  1906,  i,  226)  the  action  of  ozone  on  Tiemann’s  citral  a  and 
citral  b  (Abstr.,  1899,  i,  250)  has  been  studied.  The  two  citrals  give 
the  same  results,  which  agrees  with  Tiemunn's  assumption  that  they 
are  stereoisomerides.  The  product  of  the  action  of  ozone  on  citral 
varies  with  the  solvent ;  in  light  petroleum  solution,  Harries  and 
Langlield’s  ozonide,  C10H16O5,  but  in  carbon  tetrachloride  or  glacial 
acetic  acid  solution  a  diozonide  is  formed. 

A>CMe2  CHO-CH- 

The  diozonide,  )  |  ! 

M>CH*CH2*CH2*CMe 
powder  sparingly  soluble  in  carbon  tetrachloride  ;  it  is  only  slightly 
explosive,  does  not  decolorise  bromine,  and  when  heated  with  water 
yields  acetone,  lievulaldehyde,  and  a  syrup  which  is  probably  glyoxal ; 
the  formation  of  Isevulaldehyde  peroxide,  which  is  obtained  from 
caoutchouc  diozonide,  was  not  observed. 

The  mono-ozonide  decolorises  bromine  in  glacial  acetic  acid  solution 
and  is  decomposed  by  hot  water,  forming  hydrogen  peroxide,  lasvul- 
aldehyde,  and  acetone  peroxide.  G,  Y. 

The  Constituents  of  Ethereal  Oils.  I.  Dihydroterpinene  = 
Carvomenthene.  II.  Oil  from  Pilea.  III.  Addition  of 
Hydrogen  Chloride,  &c.,  to  Bicyclio  Singly  Unsaturated 
Systems.  IV.  Derivatives  of  Sabinene  and  Constitution  of 
Terpinene.  Friedrich  W.  Semmler  {Ber.,  1907,40,  2959—2968). — • 
Sabinene  monohpdrochloride,  C10H16,HC1,  is  obtained,  when  care  is  taken 
to  exclude  moisture,  by  p:\ssing  hydrogen  chloride  through  an  ethereal 
solution  of  the  terpene  ;  b.  p.  82 — 86°/9  mm.,  D20  0  970,  «D  1*482, 
aD  -  0°15'.  The  dihydrochloride  is  formed  when  moisture  is  present 
(compare  this  vol.,  i,  145). 

On  reduction  of  the  monohydrochloride  with  sodium  and  alcohol, 
carvomenthene  was  obtained,  b.  p.  57  — 60°/9  mm.,  D20  0*8184, 
wD  1*4566.  To  identify  the  compound  it  was  oxidised  by  ozone,  when 
a  ketoaldehyde,  C10H18O2,  was  isolated,  b.  p.J  19 — 125°/9mm.,  D300*9439, 
nD  1*44962  ;  the  disemicarbazone  has  m.  p.  183°.  On  further  oxidation 
of  the  aldehyde  by  potassium  permanganate,  e-keto -(3 -is opropyl- 
heptoic  acid,  CHg*C0,CH2*CH?,CH(PrP),CH2,C02H,  is  obtained, 
b.  p.  174 — 180°/9  mm.,  D20  1*019,  wD  1*45662  ;  the  phenylhydrazone 
has  m.  p.  102°  (compare  Baeyer,  Abstr.,  1896,  i,  248).  The  dihydro- 
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terpinene  gives  on  treatment  with  nitrosyl  chloride  a  bwnitroso-chloride 
of  m.  p.  87°,  which  yields  with  benzj  lamine  the  nitrolamine, 
OH-N:C10H18-NH-CH2Ph,  m.  p.  107°. 

Menthene  gives  on  oxidation  with  ozone,  £- keto-yrj-dimethyl - 
octaldehyde,  CHMe2-CO*CH2-CH2-CHMe-CH2-CHO,  b.  p.  122—124°/ 


9  mm.,  D20  0-959,  nD 
CH0  CH 


2  WXX  11X0  VlJlg 

1-4483.  The  identity  therefore  of  the  dihydro- 
terpinene  with  carvomenthene  as  obtained 
either  from  limonene,  hydrochloride,  or 
CH2  from  rj-  and  i^-phellandrene  or  sabinene 
is  therefore  established  (Abstr.,  1903,  i, 
505,  641).  The  annexed  constitution 

is  ascribed  to  sabinene,  and  explains  the  optical  activity  of  the 
monohydrochloride  and  the  dihydrochloride  formation. 

The  crude  oil  from  Pilea  has  D15  0-8533 — 0-8520,  nD  1-4686 — 
1*4690,  aD  +33°52' — +-58°20'.  The  main  fraction  has  b.  p.  167 — 168°, 
D20  0-8402,  wD  T4695,  and  on  oxidation  with  potassium  perman¬ 
ganate  gives  a  glycol,  C10H18O2,  of  b.  p.  150 — 154°/9  mm.,  Dao  1-0332, 
nD  1-4852,  so  that  the  dicyclic  terpine  i3  sabinene. 

The  author  correlates  the  behaviour  of  sabinene  towards  hydrogen 
chloride  with  those  of  camphene  and  pinene  in  which  new  ring 
systems  are  produced.  W.-  R. 


(3- Amyrin  Acetate  from  Balata.  N.  H.  Cohen  (Arch.  Pharm., 
1907,  245,  245). — a-Balalban  (Tschirch  and  Schereschewski,  Abstr., 
1905,  i,  713)  is  nothing  more  or  less  than  /?-amyrin  acetate. 

C.  F.  B. 

Digitoxin.  Heinrich  Kiliani  ( Ber .,  1907,  40,  2996 — 2998).— 
Cloetta  has  ascribed  to  digitoxin  the  formula  C28H46O]0,  and  to 
“digalen”  (amorphous  digitoxin),  C14H2306  (Munch,  med.  Woch.,  1906, 
53,  2282 ;  1907,  54,  987.  Compare  Kiliani,  ibid.,  1907,  54,  886). 
Crystallised  digitoxin  is  found  now  to  have  the  molecular  weight  in 
chloroform,  as  determined  ebuliioscopically,  681  and  582,  or  in 
alcoholic  solution,  676,  and  amorphous  digitoxin  in  chloroform,  501, 
507,  and  515  ;  the  formula  CS4Hfi4On  requires  638,  to  which  these 
results  approximate  (compare  Abstr.,  1899,  i,  70).  Digitoxin  is 
readily  decomposed  ;  when  it  is  boiled  for  a  few  minutes  with  85% 
alcohol,  the  presence  of  a  carbohydrate  which  reduces  Fehling’s 
solution  may  be  detected.  Cloetta’s  “  digalen  ”  is  considered  to  have 
been  an  impure  digitalein.  G.  Y. 


Melanins.  Florence  M.  Durham  (Proc.  physiol.  Poe.,  1907,  xlvii — 
xlviii.  ;  J.  Physiol.,  35). — The  pigments  in  the  hairs  of  mice  are 
yellow,  black,  and  chocolate ;  the  keratin  may  be  removed  either 
by  dissolving  it  in  strong  sulphuric  acid  or  stannous  chloride.  The 
three  pigments,  which  are  associated  with  a  fat-like  substance,  exhibit 
certain  differences  in  physical  appearance  and  solubilities. 

W.  D.  H. 


Pharmacological  Behaviour  of  Hydroxybenzyltannins. 
Hermann  Hildebrandt  (Arch.  Expt.  Path.  Pharm.,  1907,  50, 
410 — 415.  Compare  Abstr.,  1905,  i,  153). — Condensation  products 
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are  readily  obtained  when  an  alcoholic  solution  of  a  phenol,  form¬ 
aldehyde,  and  tannic  acid  is  poured  into  concentrated  hydrochloric 
acid ;  the  condensation  consisting  in  the  removal  of  a  nucleus  hydrogen 
atom  of  the  phenol  and  also  of  the  tannin  by  the  oxygen  of  the 
aldehyde. 

The  acetyl  and  benzoyl  derivatives  of  thymol,  anisole,  phenetole,  and 
o-methoxy  ben  zoic  acid  also  react  quantitati  vely  with  formaldehyde  and 
tannin.  Good  yields  are  also  obtained  with  resorcinol  diethyl  ether 
and  /3-naphthol  methyl  ether,  but  vanillic  acid  gives  only  a  poor  yield. 
jtKDibromobenzene  gives  a  good  yield,  but  p-cymene,  benzene,  and 
toluene  do  not  form  condensation  products.  The  dibromobenzene- 
methylenetannin,  when  distilled  with  sodium  hydroxide  solution,  yields 
dibromobenzene.  Acetyltannin  may  also  be  used  in  place  of  tannin. 

None  of  the  condensation  products  which  contain  alkylated  hydroxyl 
groups  possess  astringent  properties.  The  carvacrol  derivative  has  the 
most  pronounced  pharmacological  properties,  then  follows  the  thymol 
derivative,  and  the  effect  of  the  o-cresol  derivative  is  not  so  marked. 

The  pharmacological  properties  of  most  of  the  condensation  products 
have  been  studied,  and  the  question  of  the  relationship  between 
pharmacological  properties  and  constitution  is  discussed.  J.  J.  S. 


Action  of  Hydroxylamine  on  Acetylenic  Nitriles,  Amides, 
and  Esters,  and  on  the  Corresponding  /3-Ketonic  Compounds. 
Charles  Moureu  and  I.  Lazennec  ( Oompt .  rend.,  1907,  144, 
1281 — 1283). — When  hydroxylamine  in  methyl  alcoholic  solution  acts 
on  phenylpropiolonitrile,  the  substance  C9H8ON2,  m.  p.  Ill0,  previously 
prepared  by  Obregia  by  the  action  of  hydroxylamine  on  benzoyl- 
acetonitrile  (Abstr.,  1892,  324)  and  by  Burns  (Abstr.,  1893,  i,  314), 
is  formed.  It  gives  a  hydrochloride,  m.  p.  154 — 155°,  and  a  benzoyl 
derivative,  m.  p.  179 — 180°,  and  when  boiled  with  concentrated  hydro¬ 
chloric  acid  forms  a  substance,  C9H702N,  m.  p.  151 — 152°  (decomp.), 
identical  with  the  phenylisooxazoione  prepared  by  Claisen  and  Zedel 
(Abstr.,  1891,  468)  and  Hantzsch  (Abstr.,  1891,  739)  from  ethyl 
benzoylacetate,  by  Obregia  from  benzoylacetamide,  by  Posner  (Abstr., 
1906,  i,  955)  from  /3-hydroxylamino-/2-phenylpropionic  acid,  and  by 
the  authors  from  the  action  of  free  hydroxylamine  on  ethyl  phenyl- 
propiolate,  phenylpropiolamide,  or  ethyl  /3-ethoxycinnamate.  Owing 
to  its  formation  from  the  latter  substance, 

OEfCPh:CH-C02Et+  _  PhC:CH-C()2Et  PhC— CH 

HNH-OH  HN  HN  CO’ 

\  \/ 

OH  O 

the  authors  consider  that  the  substance  C9H702N  is  3-phenyl-5- 
tsooxazolone.  The  reaction  with  phenylpropiolamide  is  effected 
similarly,  whilst  those  with  benzoylacetamide  and  ethyl  benzoylacetate 
can  be  explained  by  supposing  these  substances  to  act  in  the  enolic 
form.  The  compound  C9H8ON2  must  then  be  3-phenyl-5-isooxazolon- 
imine,  being  formed  from  phenylpropiolonitrile,  thus  : 


ORGANIC  CHEMISTRY. 


717 


CPhiOCN  +  Ph-C:CH-CN  Ph-C:=CH 
HNH  HN  HN  CINH' 

\  \  \/ 

OH  OH  0 

3-Phenyl-5-wooxazolonimine  in  attacked  by  nitrous  acid,  but  the 
product  behaves  quite  differently  from  that  formed  by  the  action  of 
nitrous  acid  on  the  aminoisooxazole  prepared  by  Hanriot  by  the  action 
of  hydroxylamine  on  propionylpropionitrile  (Abstr.,  1892,  79),  and 
the  difference  in  constitution  of  the  two  products  is  probably  due  to 
propionylpropionitrile  being  a  substituted,  whilst  benzoylacetonitrile 
is  a  non-substituted,  /?-ketonic  nitrile.  The  preceding  reactions  seem 
to  be  generally  applicable ;  thus  amylpropiolonitrile  and  hexoylaceto- 
nitrile  give  a  substance,  C8H14ON2,  m.  p.  41°,  probably  amylisooxazolon- 
imine,  which  forms  a  hydrochloride,  m.  p.  104—106°,  and  an  acetyl 
derivative,  m.  p.  87 — 88°,  and  when  heated  with  concentrated  hydro¬ 
chloric  acid  decomposes  into  meobyl  amyl  ketone,  hydroxylamine  and 
ammonium  chlorides,  and  carbon  dioxide,  probably  owing  to  a  splitting 
up  of  the  amylzsooxazolone  first  formed.  The  latter  substance  has 
been  obtained  in  the  form  of  an  ammonium  salt,  C8H1202N’NH4,  m.  p. 
174 — 175°  (corr.  decomp.),  and  a  benzoyl  derivative,  m.  p.  72 — 73°. 
Similarly,  hexyl propiolonit rile  and  heptoylacetonitrile  give  a  substance, 
m.  p.  32°,  probably  hexylisooxazolonimine,  which  forms  an  acetyl 
compound,  m.  p.  82-5 — 83°.  The  acetylenic  and  /2-ketonic  non- 
substituted  nitriles  by  condensation  with  hydroxylamines  thus  give 
the  same  cyclic  compounds,  namely,  the  zsooxazolonimines,  whilst  the 
acetylenic  amides  and  esters  and  the  coi'responding  /?- ketonic  amides 
and  esters  give  the  same  isooxazolones.  E.  H. 

Oximes  of  1-Methylcincbotoxine  and  1-Methylcinchotin- 
toxine  and  their  Transformation  by  the  Beckmann  Reaction. 
Wilhelm  Koenigs  [with  Kale  Bernhart  and  Josef  Ibele]  ( Ber ., 
1907,  40,  2873 — 2882). — It  has  been  shown  (this  vol.,  i,  345)  that 
cinchonic  acid  and  4-aminoquinoline  are  obtained  on  hydrolysing  the 
product  formed  by  the  Beckmann  transformation  of  the  oxime  of 
1-methylcinchotoxine.  It  has  row  been  found  possible  to  isolate  in 
addition  to  these  compounds,  i-aminoelhyl-l-methyl-3-vinylpiperidine 
and  N -methylhomomeroquinenint.  The  oxime  of  1-methylcinchotin- 
toxine  behaves  in  a  similar  mariner,  yielding  cinchonic  acid,  4-amino¬ 
quinoline,  i-aminoethyl-l-methyi-3-tthylpiperidine,  and  N -methylhomo- 
cincholeupone.  From  their  mode  of  formation  it  is  probable  that 
these  new  compounds  possess  the  formulee  assigned  to  them,  although 
this  has  not  been  proved.  The  author  considers  Babe’s  cinchonine 
formula  (this  vol.,  i,  78)  less  probable  than  the  one  proposed  by  him 
some  time  ago  (Abstr.,  1900,  i,  189),  namely, 

/CH2 - CH\ - CH(OH)-09NHg 

CH - CH2— CH2 - N 

\oh(ch:ch2)-ch/ 

Babe,  in  his  last  publication  (this  vol.,  i,  546),  considers  it  probable 
that  there  is  present  in  cinchonine  a  secondary  alcohol  gtoup, 
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4 -Aminoethyl- 1  -methyl -Z-vinylpiperidine, 

is  a  colourless  oil,  b.  p.  234°/725  mm.  ;  the  oxalate,  C12H2204N2,H20, 
forms  small  needles,  m.  p.  approx.  190°  (decomp.)  ;  the  aurichloride, 
CioH20N2,2IIAuC14,H20,  is  a  crystalline  substance,  m.  p.  approx.  102°; 
the  plaiinichloride  decomposes  at  2 4 0°  •  t  he  picrate  crystallises  in 
needles  ;  the  tartrate  forms  a  crystalline  pewder. 

N  -  Methylhomomeroquinenine, 

JtT _ _pTT 

NMe<0H;-CH(C2Hs)>0H-C1I»-CH^00^> 
is  an  oil,  as  is  likewise  its  methyl  ester;  the  ester  yields  a  crystalline 
aurichloride ,  C12H2102N,  EiAuCl4,  m.  p.  122°. 

’ N-Methylcinchotintoxine ,  prepared  by  Rabe’s  method  from  cinchotine 
methiodide  (Arlt,  Abstr.,  1899,  i,  962),  i3  a  crystalline  substance,  m.  p. 
74 — 76°;  its  oxime,  O20H27ON3,  melts  at  65 — 80°. 

Aminoethyl-\ -methyl- 3-ethylpiperidine,  C10H22N2,  yields  an  oxalate, 
C12H2404N2,H20,  which  forms  slender  needles,  m.  p.  180 — 192° 
(deeornp.)  ;  the  aurichloride,  C10H22N2,2H  AuC14,H20,  crystallises  in 
long  needles,  in,  p.  133 — 135°;  the  plaiinichloride  forms  small, 
yellowish-red  needles,  m.  p.  250°  (deeornp.). 

N- Methyl homocincholeupone, 

NMe<CH^HEt>CH,CH^CH2'C02H> 
is  a  resinous  subst  mce;  i  s  aurichloride ,  CnIf  2102N,HAuC14,  is  a  crystal¬ 
line  substance,  m.  p.  about  120°.  The  ethyl  ester  is  likewise  resinous  ; 
it  yields  an  aurichloride,  C13H2502N,HAuC14,  obtained  as  a  yellow 
crystalline  powder,  m.  p.  80 — 100°.  W.  H.  G. 

Action  of  Halogens  on  Morphine  Derivatives.  Eduard 
Vongerichten  and  Otto  HObner  ( Ber .,  19i)7,  40,  2827 — 2831). — The 
action  of  halogens  on  morphine  or  codeine  is  totally  different  from 
that  on  a-  or  /3-methylmorphimethine,  whereas  a-  and  /?-methyldihydro- 
morphimethines  behave  towards  bromine  in  the  same  manner  as 
morphine  .(Vongerichten,  Abstr.,  1897,  i,  643),  bromination  taking 
place  in  the  ring  carrying  the  phenolic  hydroxyl. 

The  action  of  bromine  on  a-methylmorphimethine  in  chloroform 
solution  leads  to  the  formation  of  a  bromohydroxydikydromethylmorphi- 
methine,  C19H2l04NBr,  which  crystallises  in  leaflets,  m.  p.  170°, 
decomposes  with  loss  of  water  at  about  180°,  gives  with  concentrated 
sulphuric  acid  a  brownish-red  coloration  becoming  brownish-green 
and  blue  on  addition  of  water,  and  does  not  give  a  precipitate  with 
silver  nitrate  after  being  heated  with  dilute  sulphuric  acid.  The 
crystalline  methiodide  decomposes  at  about  150°  ;  the  acetyl  derivative, 
C21H2605NBr,  m.  p.  118 — 138°  (decomp.),  yields  a  white,  flocculent, 
tertiary  base  when  converted  into  the  hydrobromide  and  treated  with 
ammonia,  forms  an  oily  methiodide,  and  on  treatment  with  acetic 
anhydride  is  converted  into  diacetylmethylihebaol,  m.  p.  162°.  When 
heated  with  acetic  anhydride  at  180°  under  pressure,  bromohydroxy- 
a-methyldihydromorphimethine  yields  a  bromomorphol,  m.  p.  165°. 

When  heated  in  a  current  of  hydrogen  at  180°,  bromo-a-methyl- 
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morphimethine,  [a]o  -  104 '06°,  is  transformed  into  bromo-fS-methyl- 
morphimethme ,  [a]o  +  128223.  The  methiodide  of  this  is  amorphous 
and  dextrorotatory.  Bromo-a-methylmorphimethine  melhiodide  has 
[a]'D5  -110-71°. 

Bromo-a-methyldihydromorphimethine,  C19H2403NBr,  m.  p.  165°,  is 
formed  by  bromination  of  a-methyldihydromorphimethine  in  chloro¬ 
form  or  glacial  acetic  acid  solution  ;  the  methiodide, 

C19H2403NBr,MeI, 

m.  p.  264°,  is  converted  by  boiling  concentrated  sodium  hydroxide 
solution  into  brotno  -  /3  -  melhyldihydromorphimethine  methiodide, 
m.  p.  277°.  Bromo  -  fl  -  melhyldihydromorphimethine,  m.  p.  169°,  is 
formed  by  heating  the  a  compound.  G.  Y. 

Pyrrolidone.  Julius  Tafel  and  Otto  Wassmuth  ( Ber .,  1907,  40, 
2831 — 2842). — This  is  a  study  of  the  properties  of  pyrrolidone,  which 
has  been  easily  obtainable  since  Tafel  and  Stern  prepared  it  by  electro¬ 
lytic  reduction  of  succinimide  (Abstr.,  1900,  i,  557).  The  molecular 
weight  of  pyrrolidone  (C4H7ON  =  85)  is  found  by  the  vapour  density 
method  at  230°/70 — 8t)  mm.  as  87*3 — 90  3,  but  considerably  higher, 
106 — 148-5,  by  the  cryoscopic  and  ebullioscopic  methods  in  benzene 
solution.  Pyrrolidone  has  both  basic  and  acid  properties ;  with 
hydrogen  chloride  and  bromide  it  forms  two  series  of  salts  containing 
one  equivalent  of  acid  with  one  and  two  equivalents  respectively  of 
pyrrolidone.  The  second  series  belongs  to  Werner’s  abnormal  ammonium 

NR  ' 

salts  (Abstr.,  1903, i, 234),  and  has  the  general  constitution  >HX. 

This  tendency  of  pyrrolidone  to  form  double  molecules  appears  also  in 

the  bromine  additive  product,  ^|3,.>Br*Br.  Such  formulae  are  to  be 

considered  as  merely  schematic.  Both  series  of  hydrohaloid  salts  are 
strongly  dissociated  in  aqueous  solution. 

Dipyrrolidone  hydrochloride,  (C4H70N)2,HC1,  crystallises  in  spears, 
m.  p.  86 — 88°  ;  pyrrolidone  hydrochloride,  C4H70N,HC1,  hexagonal 
plates,  m.  p.  128 — 131°  ;  dipyrrolidone  hydrobromide,  (C4H7ON)2,HBr, 
granular  crystals,  m.  p.  135 — 137°;  pyrrolidone  hydrobromide, 

C4H7ON,HBr, 

m.  p.  108—121°. 

The  action  of  bromine  on  pyrrolidone  in  chloroform  solution  leads 
to  the  formation  of  the  hydrobromide,  1-bromopyrrolidone,  and 
pyrrolidone  perbromide ;  on  recrystallisation  from  chloroform,  the 
biomo-com pound  remains  in  solution,  the  hydrobromide  and  perbromide 
separating  in  mixed  crystals.  On  repeated  recrystallisation,  the  per¬ 
bromide  is  transformed  gradually  into  the  bromo-compound.  The 
action  of  acetone  on  the  perbromide,  as  also  on  7-bromopyrrolidone, 
leads  to  the  formation  of  bromoacetone  and  dipyrrolidone  hydro¬ 
bromide. 

1-Bromopyrrolidone  is  obtained  in  white  crystals  if  formed  in  40% 
sodium  hydroxide  solution;  it  is  decomposed  by  hydrogen  iodide  forming 
pyrrolidone,  hydrogen  bromide,  and  iodine,  or  2  mols.  of  hydrogen 
bromide,  forming  pyrrolidone  hydrobromide  perbromide,  or  1  mol.  of 
hydrogen  bromide  forming  pyrrolidone  and  bromine. 
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The  sodium  derivative  of  pyrrolidone,  C4H6ONNa,  m.  p.  about 
165°,  decomposes  at  higher  temperatures.  When  treated  with  methyl 
iodide  in  benzene  solution,  it  yields  \-methylpyrrolidone,  C5H3ON, 
which  is  obtained  as  a  colourless  oil,  b.  p.  197 — 202°/736  mm.,  and  on 
hydrolysis  forms  y-methylaminobutyric  acid,  C5Hu02N,  m.  p.  143 — 
145°,  decomposing  slightly  above  its  melting  point. 

Ethyl  pyrrolidone-l-acelate,  C4H60N*CH2-C02Et,  formed  by  the 
action  of  ethyl  chloroacetate  on  sodium  pyrrolidone,  is  obtained  as  an 
oil,  b.  p.  280 — 283°,  and  on  hydrolysis  yields  pyrrolidone-\-acetic  acid, 
C6H903N,  crystallising  in  needles,  m.  p.  143°;  the  potassium  salt  has 
in.  p.  209—213°. 


2-Cldoropyrroline, 


ch2-ch 
ch2*cci^  ’ 


prepared  by  the  action  of 


phosphorus  pentaehloride  on  pyrrolidone  hydrochloride  at  85°,  crystal¬ 
lises  in  needles  or  leaflets,  m.  p.  50 — 51°.  G.  Y. 


Thiopyrrolidone.  II.  Julius  Tafel  and  Paul  Lawaczeck  ( Ber ., 
1907,  40,  2842 — 2848.  Compare  Abstr.,  1905,  i,  465). — Thiopyrroli¬ 
done,  m.  p.  116°,  is  prepared  now  in  a  90%  yield  by  heating  pyrrolidone 
with  phosphorus  pentasulphide  in  xylene  solution  (compare  Hantzsch, 
Abstr.,  1889,  723). 

The  constitution  of  thiopyrrolidone  is  discussed  ;  the  sparing  solu¬ 
bility  in  aqueous  alkalis  and  the  non-formation  of  a  disulphide  point 
to  constitution  I,  whilst  the  alkali  salts  are  considered  to  be  derived 
from  II,  since  their  reaction  with  methyl  iodide  leads  to  the  forma¬ 
tion  of  i^-thiopyrrolidone  methyl  ether,  04Hf)N',SMe. 

i1ch;-ch,> 

CH3-C(SH) 


CH„-CS^  ' 


III.  I 


CH„ 


CH2’C(SMe) 


°?*>N,HI, 


IV.  CH2  chs>n  Mel. 
CHs*C(SMe) 


The  j/r-thio-ether  forms  a  hydriodide,  HI,  and  a  methiodide,  IY, 
which  on  treatment  with  an  alkali  decomposes,  forming  1-methyl- 
pyrrolidone  and  methyl  mercaptan. 

Thiopyrrolidone  methiodide,  C5H10NSI,  crystallises  in  yellow  needles, 
m.  p.  139°,  and  when  treated  with  concentrated  potassium  hydroxide 
yields  methyl -\\i-thiopyrrolidone,  C4H6N*SMe,  which  is  formed  also  by  the 
action  of  methyl  iodide  on  potassium  thiopyrrolidone.  The  methyl 
ether  is  obtained  as  a  colourless,  highly  refracting,  alkaline  oil,  b.  p. 
170°/755  mm.,  and  has  an  odour  of  mercaptan  and  pyrrolidine.  On 
reduction  with  zinc  dust  and  acetic  acid,  or  electrolytically  in 
sulphuric  acid  solution  with  a  current  density  of  2-4  ampeies,  it  yields 
methyl  mercaptan  and  pyrrolidine.  When  oxidised  with  potassium 
permanganate  in  aqueous  solution,  the  methyl  ether  yields  potassium 
methanesulphonate  and  pyrrolidone.  The  methiodide,  SMe*C4H6N,MeI, 
crystallises  in  needles,  m.  p.  122°.  G.  Y. 


Synthesis  of  a  Pyrrolinecarboxylic  Acid.  Nicolai  Zelinsky 
and  N.  Schlesinger  {Ber.,  1907,  40,  2886 — 2888.  Compare  Abstr., 
1906,  i,  425). — The  nitriles  of  a-amino-acids  have  been  synthesised  by 
the  action  of  potassium  cyanide  and  ammonium  chloride  on  diketones. 
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CH: 


:CMe' 


2  :  b'Diniethylpyrroline-b- carboxylic  acid,  T  ^  7">NH,  has 

* c  *  CH2*CMe(C02H) 

been  obtained  from  the  condensation  product  of  acetonylacetone  and 
potassium  cyanide.  The  copper  salt,  (C7H10O2N)2Cu,  separates  from 
alcohol  in  pale  blue  crystals  ;  the  neutral  solution  of  the  salt  is  not 
affected  by  hydrogen  sulphide,  but  in  the  presence  of  hydrochloric 
acid  an  immediate  precipitate  is  formed.  The  hydrochloride  of  the 
amino-acid  is  extremely  readily  soluble  in  water  or  alcohol  and 
crystallises  in  long  needles. 

The  primary  condensation  product  has  b.  p.  108°/ 1 7  mm.,  and 
consists  of  a  mixture  of  the  ketonic  nitrile, 

CN*CMe(NH2)*CH2*CH2‘COMe, 

and  of  the  nitrile  of  the  pyrroliuecarboxylic  acid.  From  the  mixture, 
the  semicar bazone,  C8H15ON5,  of  the  amino-keto-nitrile  has  been 
isolated.  J.  J.  S. 


Chloro-  and  Bromo-Columbates  and  Chlorotantalates. 
Rudolf  F.  Weinland  and  Ludwig  Storz  ( Zeitsch .  anorg.  Chem.,  1907, 
54,  223 — 243). — The  first  part  of  the  paper  contains  a  detailed 
account  of  the  preparation  and  properties  of  chloro-  and  bromo- 
columbates  of  the  types  CbOX3,RX  and  CbOX3,2RX  (R  =  alkali  metal 
or  organic  base,  X  =  Cl  or  Br)  which  have  been  already  described 
(Abstr.,  1906, ’ii,  764).  Attempts  to  prepare  corresponding  iodo- 
derivatives  were  unsuccessful  owing  to  the  insolubility  of  columbic 
acid  in  concentrated  hydriodic  acid.  The  so-called  double  columbium 
pyridine  iodide  described  by  Renz  (Abstr.,  1903,  i,  774)  appears  to 
have  been  pyridine  periodide,  C5H6NI2. 

The  following  tantalum  double  salts  with  pyridine  and  quinoline 
were  prepared  by  the  action  of  the  base  on  tantalum  penta- 
chloride  dissolved  in  alcohol  containing  hydrogen  chloride  : 

Ta0Cl8,2C5H„NCl,2C2H60 ;  2Ta0Cls,3C6H#NCl,2C8H60 ; 

Ta20„Cl4,4C5H6N  Cl, 

and  Ta0Cl3,2C9H8NCl,2C2H60.  The  first  pyridine  double  salt  was 
obtained  from  solutions  free  from  water,  the  second  and  third  from 
solutions  containing  increasing  amounts  of  water.  All  the  compounds 
form  colourless  crystals  soluble  in  alcohol,  but  decomposed  by  water ; 
they  gradually  become  opaque  on  exposure  to  the  air. 

Attempts  to  prepare  bromotantalates  were  unsuccessful  owing  to 
the  insolubility  of  tantalum  bromide  in  hydrogen  bromide.  G.  S. 


Which  Substances  contain  a  Readily  Resolvable,  Single 
Carbon-Nitrogen  Linking  ?  Ernst  Mohr  (./.  pr.  Chem.,  1907, 
[ii],  75,  549 — 555). — von  Braun  and  Steindorff  have  shown  that 


0>NH,  readily  undergoes  hydrolysis, 


7-comceine,  CH2<GJff;c^H^ 

forming  propyl  8-aminobutyl  ketone,  NH^CH^COCgH,.  (Abstr., 
1905,  i,  812).  The  present  paper  is  a  discussion  of  the  question  :  is 
the  C-N  linking  in  the  grouping  CIC'N  or  X!C*N  always  unstable  or 
only  so  in  particular  cases?  The  conclusion  is  drawn  that  no  general 
rule  can  be  laid  down,  since  whilst  the  linking  in  question  is  readily 
resolved  in  many  substances,  in  others,  such  as  aniline,  it  is  extremely 
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stable.  Between  these  extremes  are  substances  which  contain  the 
grouping  and  in  which  are  found  all  degrees  of  stability  of  the  G-N 
linking.  Thus  there  are  amides  which  are  hydrolysed  with  great  ease, 
others  in  which  the  hydrolysis  is  normal,  and  finally  those  which  can 
be  hydrolysed  only  with  difficulty.  G.  Y. 

An  Optically  Active  Tetrahydroquinoline  Compound. 
F.  Buckney  ( Proc .  Camb.  Phil.  Soc.,  1907,  14,  177 — 178.  Compare 
Wedekind,  Abstr.,  1905,  i,  520). — It  has  been  found  possible  to  effect 
.the  resolution  of  allylkairolinium  iodide  into  the  two  optically  active 
forms,  the  salts,  d -allylkairolinium  d-bromocamphorsulphonate  and 
1  -allylkairolinium  d-bromocamphorsulphonate,  haviug  been  isolated.  This 
is  the  first  case  of  an  optically  active  compoand  in  which  the  activity 
is  due  to  a  nitrogen  atom  in  a  ring. 

Allylkairolinium  iodide,  C13H1SNI,  prepared  by  adding  allyl  iodido 
to  kairoline  (methyltetrahydroquinoline),  forms  small,  yellow,  prismatic 
crystals,  m.  p.  130°. 

Allylkairolinium  d-bromocamphorsulphonale,  C23H3204NBrS,  prepared 
by  the  interaction  of  tho  silver  salt  of  the  acid  with  the  above  iodide, 
yields,  when  repeatedly  crystallised  from  a  mixture  of  ethyl  acetate 
and  a  little  toluene,  two  kinds  of  crystals  :  small,  colourless,  transparent 
crystals  sparingly  soluble  in  ethyl  acetate,  m.  p.  164°,  and  silky 
needles  readily  soluble  in  ethyl  acetate,  m.  p.  153 -5°.  The  less  soluble 
salt  is  evidently  the  Z-base  d-acid  salt,  since  it  gives  [a]D  +39T°  and 
[M]d  +195°,  so  that  the  basic  ion,  C9H10NMe-C3H5,  has  the  value 
[M]d  —  75°.  The  more  soluble  compound  is  the  tZ-base  d-acid  salt,  since 
it  gives  [a]D  +  68’6°  and  [MJD  +342°,  wheace  the  value  of  [M]D  for 
the  basic  ion  is  +72°. 

The  iodides  could  not  be  recovered  from  the  d-bromocamphor- 
sulphonates,  being  too  soluble  in  water.  W.  H.  G. 

Catalytic  Action  of  Finely-divided  Metals  on  Nitrogen 
Compounds.  Maurice  Padoa  and  Ugo  Farris  (Atti  R.  Accad. 
Lincei ,  1907,  [v],  16,  i,  921- — 924.  Compare  this  vol,  i,  636). — The 
action  of  finely-divided  nickel  and  hydrogen  on  acridine  vapour  at 
250° — 270°  yields  2  :  3-dimethylquinoline  (compare  Bohde,  Abstr., 
1887,  974)  and  not  a  methylated  carbazole,  which  would  be  expected 
if  the  change  were  analogous  with  that  occurring  in  the  case  of 
quinoline  (see  Padoa  and  Carughi,  Abstr.,  1996,  i,  765).  T.  H.  P. 

Conductivities  of  the  Isomeric  Hydrogen  Esters  of  Quinolinic 
and  Cinchomeronic  Acids.  Alfred  Kirfal  ( Monatsh 1907,  28, 
439 — 445). — With  the  object  of  determining  the  strength  of  the  two 
carboxyl  groups  in  quinolinic  acid  and  cinchomeronic  acid,  electrical 
conductivity  measurements  of  the  hydrogen  esters  of  the  acids  have 
been  made. 

2-Methyl  3-hydrogen  quiuolinate  is  not  hydrolysed  even  in  very 
dilute  aqueous  solutions;  it  has  a  conductivity  constant,  &  =  0'265. 
3-Methyl  2-hydrogen  quinolinate  has  a  conductivity,  &  =  0’138.  From 
these  values  it  is  evident  that  the  3-  or  /3-carboxyl  group  is  stronger 
than  the  2-  or  a-carboxyl  group,  so  that,  employing  the  nomenclature 
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proposed  by  Wegseheider  (Abstr.,  1903,  i,  146),  2-methyl  3-hydrogen 
quinolinate  is  the  6-ester  acid,  whilst  the  isomeride  is  the  a-ester  acid. 

Since  quinolinic  anhydride,  when  treated  with  methyl  alcohol,  is 
converted  into  80%  of  the  6-methyl  ester  acid,  it  follows  that  quinolinic 
acid  does  not  follow  Wegscheider’s  rule  for  the  esterification  of 
dibasic  acids  (Abstr.,  1895,  ii,  310;  1898,  i,  238),  for  the  weaker 
2-  or  a-carboxyl  group  undergoes  esterification  more  readily  than  the 
stronger  3-  or  /3-carboxyl  group. 

y-Methyl  cinchomeronate  has  a  conductivity  k  —  0  0665,  whilst  the 
/3-methyl  ester  has  the  conductivity  k  =»  0-0666,  from  which  it  follows 
that  the  two  carboxyl  groups  have  practically  the  same  electrolytic 
dissociation  constant.  It  would  therefore  be  expected  that  equal 
quantities  of  the  two  esters  would  be  obtained  from  the  acid  anhydride, 
but  this  is  not  the  case,  so  that  Wegscheider’s  rule  is  inapplicable 
likewise  to  cinchomeronic  acid. 

It  is  probable  that  this  abnormal  behaviour  is  due  to  the  influence 
of  the  nitrogen  atom.  W.  H.  G. 


Condensation  Products  of  Carbazole  and  Diphenylene 
Oxide  with  Phthalic  Anhydride.  Rudolf  StCmmer  ( Monatsh ., 
1907,  28,  411 — 422). — An  investigation  of  the  two  compounds  pre¬ 
pared  originally  by  Goldschmiedt  and  Lipschitz  (Abstr.,  1905,  i,  132) 
by  the  condensation  of  phthalic  anhydride  with  carbazole  and  diphenyl¬ 
ene  oxide,  but  not  investigated  by  these  authors. 

Carbazole-^ -carbonyl-o-benzoic  acid,  G12H8N,C0*CcH4*C02H,  pre¬ 
pared  by  the  action  of  phthalic  anhydride  on  carbazole  in  carbon 
disulphide  solution  in  presence  of  aluminium  chloride,  crystallises 
from  alcohol  in  white,  rhombic  plates  ;  it  sinters  at  150°,  m.  p.  190°, 
at  which  temperature  it  dissociates  into  its  components.  The  solution 
in  concentrated  sulphuric  acid  is  colourless.  The  amorphous  silver 
salt  decomposes  at  146°.  The  methyl  ester,  C21H1503N,  prepared  by  the 
action  of  methyl  iodide  on  the  silver  salt,  forms  small  crystals,  m.  p. 
194 — 201°  (decomp.).  The  amide,  obtained  when 

ammonia  acts  on  the  acid  chloride  prepared  by  means  of  thionyl 
chloride,  crystallises  from  pyridine  in  small,  white  plates,  m.  p. 


235 — 238°  (decomp.). 

o-Diphenylene-oxide-ketobenzoic  acid, 


9^4 
O — 


>c6h3-co-c6h4-co2h, 


formed  when  a  solution  of  phthalic  anhydride  and  diphenylene  oxide 
in  light  petroleum  is  treated  with  aluminium  chloride,  crystallises 
from  methyl  alcohol  in  small,  colourless  plates,  m.  p.  208 — 210°.  The 
methyl  ester,  C21H1404,  obtained  by  treatment  of  the  silver  salt  with 
methyl  iodide,  by  esterification  with  alcohol  and  sulphuric  acid,  or  by 
treatment  of  the  acid  chloride  prepared  by  phosphorus  trichloride  with 
methyl  alcohol,  forms  small,  thin  plates,  m.  p.  99 — 103°,  and  dissolves 
in  concentrated  sulphuric  acid  to  a  yellowish-red  solution.  The 
isomeric  methyl  ester,  prepared  by  the  action  of  methyl  alcohol  on  the 
acid  chloride  obtained  by  means  of  thionyl  chloride,  forms  an 
amorphous,  white  powder,  m.  p.  72 — 105°  after  sintering  at  55°.  It 
dissolves,  as  does  the  free  acid,  in  concentrated  sulphuric  acid  to  an 
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intense  dark  red  solution.  The  amide,  G20H13O8N,  formed  when 
ammonia  acts  on  the  acid  chloride,  is  a  white  powder,  m.  p.  115 — 118°. 
The  oxime  anhydride,  C?0HnO3N,  obtained  by  the  action  of  free 
hydroxylamine  on  the  acid  in  excess  of  potassium  hydroxide,  crystal¬ 
lises  in  colourless  needles,  m,  p.  203 — -206°.  The  phenylhydrazone 
anhydride,  C2.;H160.2N2,  prepared  by  the  interaction  of  the  acid  and 
plienylliydrazine,  forms  colourless  plates,  m.  p.  221 — 223°. 

W.  H.  G. 

Syntheses  of  Pyrrole  Derivatives  of  High  Molecular 
Weights.  Julius  Schmidt  and  Richard  Schall  ( Ber .,  1907,  40, 
3002 — 3011). — The  authors  have  previously  described  (Abstr.,  1906, 
i,  23)  the  preparation  of  6-amino-,  4-amino-,  6  : 6'-diamino-,  and 
4  :  4'-diamino-diphenic  acids.  Since  certain  naturally  occurring  com¬ 
pounds  contain  the  pyrrole  nucleus,  the  authors  have  utilised  the 
acids  in  question  in  order  to  add  on  the  diphenyl  group  to  the  pyrrole 
ring  by  interaction  of  the  reactive  amino-groups  with  y-diketo- 
compounds. 

4-Aminodiphenic  acid,  (I),  for  example,  combines  with  acetonyl 
acetone  to  form  2"  :  5"-dimethyl-4-pyrrolediphenic  acid,  (II) : 

co2h  co2h  co2h  C02H  Me 

/¥'  lr 

1" 

\  5"  4" 

Me" 

(I.)  (II.) 

The  influence  of  steric  retardation  was  noted  in  certain  cases. 
Thus,  whilst  4-amino-  and  4  :  4'-diamino-diphenic  acids  readily  form 
pyrrole  derivatives,  such  derivatives  could  not  be  obtained  from 
6-amino-,  6  :  6'-diamino-,  and  6-amino-6'-hydroxy-diphenic  acids. 

The  diketones  used  were  acetonylacetone  and  ethyl  /8-diacetyI- 
succinate.  Pyrrole  derivatives  were  not  obtained  when  ethyl 
dibenzoylsuccinate  was  used.  This  is  an  instructive  example  of  the 
fact  that  the  reactivity  of  carbonyl  groups  is  influenced  by  the  groups 
attached  to  them. 

Not  only  the  pyrrole  derivatives  obtained,  but  also  the  amino- 
diphenic  acids  used  in  their  preparation  gave  the  so-called  pyrrole 
reaction,  causing  pine-wood  shavings  moistened  with  hydrochloric  acid 
to  assume  a  red  colour.  This  reaction,  accordingly,  is  not  so  very 
trustworthy  as  a  characteristic  test  for  pyrrole  compounds. 

2"  :  5" -DimethylA-pyrrolediphenic  acid,  (11 ),  when  first  prepared,  is 
white,  but  is  readily  changed  by  air,  assuming  a  red  tint.  It  decom¬ 
poses  at  100—115°. 

3"  :  4" - Dicarbethoxy-2"  :  b" -dimethyl- i-pyrrulediphenic  acid,  obtained 
from  aminodiphenic  acid  and  ethyl  /S-diac-tylsuccinate,  forms  white 
needles,  m.  p.  229 — 230°.  When  saponified,  it  yields  the  correspond¬ 
ing  acid,  C22H]l708N,H20,  which  separates  from  dilute  alcohol  in  colour-, 
less  needles,  ra.  p.  239—240°. 
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2" :  5"-2'"  :  5 '"-Tetramethyl-i  :  4 ' -dipyrrolediphenic  acid,  obtained  by  the 

condensation  of  4  ^'-diaminodiphenic 
Me  Me  aoid.  with  acetonylaeetone,  crys¬ 


tallises  in  leaflets,  m.  p.  284 — 285° 
(decomp.). 

3"  :  4"  :  3"'  :  4"'  -  Tetracarbethoxy- 


C02H  co2h 


2"  :  5"  :  2'"  :  5  " -letramethyl-i  :  M -di¬ 
pyrrolediphenic  acid ,  obtained  from  4  :  4'-diaminodiphenic  acid  and 

ethyl  /?-diacetylsuccin- 
Mfi  C02H  C02H  m  ate,  crystallises  in  col- 

—  C02Et  ourless  leaflets,  m.  p. 


C02Et 


>N-< 


C02Et 


-N< 


285 — 286°  (decomp.). 
-Me  ^|^-C02Et  When  saponified,  it 

forms  the  correspond¬ 
ing  acid ,  C30H24O12"N2,2H2O,  m.  p.  234 — 235°  (decomp.). 

When  the  tetracarbethoxy  compound  is  warmed  with  an  excess  of 

phosphorus  pentachlor- 
COC1  COC1  ide,  one  carbethoxyl 

1  ) — v  / —  COC1  group  only  is  attacked  ; 

\  the  resulting  trichloride 

X— X  ^-C02Et  has  m.  p.  175 — 177°  and 
is  comparatively  stable 
towards  water  and  alcohol.  The  corresponding  triamide  has  m*  p. 
120 — 130°  (decomp.). 

The  trichloride  combines  with  amino-compounds  in  a  manner  com¬ 
parable  with  the  formation  of  polypeptides  by  combination  of  amino- 
acids  with  chlorides  of  amino-acids.  With  aniline  it  forms  the  tri¬ 
anilide,  which 

CONHPh  CONHPh 


C02Et_^e  x 


C02Et 


Me 


C02Et,J^e  / 

VNT-/ 


C02Et 


y*  v 

Me 


/_\ 


•N< 


Mo  is  a  colourless, 

CONHPh  amorphous 
powder,  de- 

fc'ca=Et 


composing  at 
about  130°. 

When  condensed  with  jo-aminobenzoic  acid,  the  trichloride  forms  the 
compound 


CO-NH-C0H4-CO2H 


C0*NH*CfiH4*C02H 


C02Et 


Me 


\_/' 


>-N< 


^-C0-NH-C6H4*C02H 


xMec°2Et 


which  is  an  amorphous  powder  decomposing  at  160 — 170°. 


A.  McK. 


Mechanism  of  the  Synthesis  of  Quinoline  Derivatives 
(Dobner’s  Reaction).  Louis  J.  Simon  and  Charles  Mauguin 
( Compt .  rend.,  1907,  144,  1275 — 1278). — By  using  chloroform  or 
benzene  instead  of  alcohol  in  the  condensation  of  /3-naphthylamine 
with  pyruvic  acid  and  benzaldehyde,  and  also  by  acting  on  pure 
benzylidene-/3-naphthylamine  (1  mol.)  with  pyruvic  acid  (1  mol.),  the 
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authors  have  obtained  methyl-,  phenyl-,  and  tetrahydrophenyl- 
naphthaquinolinecarboxylic  acids,  benzyl naphthylamine,  and  a  con¬ 
stant  excess  of  benzaldehyde.  It  is  evident  therefore  that  the  hydrogen 
liberated  in  Dobner’s  reaction  is  used  up  in  reducing  part  of  the 
benzylidenenaph'  hylamine  and  the  phenvlnaphthaquinolineearboxylic 
acid.  Moreover,  this  removal  of  part  of  the  benzylidenenaphthyl- 
amine  from  the  sphere  of  action  leaves  the  pyruvic  acid  in  excess, 
and  thus  explains  the  formation  of  methylnaphthaquinolinecarboxylic 
acid  and  the  excess  of  benzaldehyde  remaining.  The  authors  could 
not  isolate  the  dihydro-acid,  which  is  probably  formed  as  an  inter¬ 
mediate  product,  but  by  replacing  the  pyruvic  acid  by  ethyl  pyruvate 
they  have  isolated  a  small  quantity  of  the  additive  product,  and  by 
transforming  it  into  ethyl  phenylnaphthaquinolineearboxylate  they  show 
that  the  course  of  the  reaction  must  be  represented  by  : 


C02EfC0*CH3  + 
C10H7-N:CHPh 


C02Et*COCH2 

I 

Cl0H7*NH,CHPh 


OC02Et 


NH 


OCOjEt 


N  E.  H. 


Alkali  Salts  of  Rhodamines.  Leonhard  Wacker  ( Zeitsch .  Farb. 
Ind.,  1907,  6,  201 — 203). — Bernthseu  has  shown  (Che in.  Zeit.,  1892, 
10,  1956 — 1957;  D.R.-P.,  73573)  that  the  compound  obtained  by 
Monnet  (Abstr.,  1893,  i,  274)  by  the  esterification  of  tetraethyl  rhod- 
amine  is  not,  as  this  author  supposed,  a  diethoxy-compound,  bub  a  mono¬ 
ethyl  ester,  the  hydrochloride  of  which  probably  has  the  formula : 

0<^p6„^i?1?^^^>CljH4,C0.2Et.  The  author  has  been  able  to  obtain 

the  sodium,  salt,  corresponding  with  this  ester,  by  adding  a  hot  solution 
of  tetraethyl rhodamine  in  water  containing  an  excess  of  hydrochloiic 
acid  to  an  aqueous  sodium  hydroxide  solution,  48°Be.  The  sodium 
salt  separates  as  a  scarlet  precipitate  which  becomes  violet  after  a 
time  ;  on  heating  the  solution  to  80—90°,  the  scarlet  precipitate  turns 
cornflower -blue  and  becomes  crystalline.  The  dry  salt  is  a  dark  blue, 
almost  black,  powder.  In  aqueous  solution,  it  is  probably  hydrolysed  into 
the  free  acid  and  sodium  hydroxide,  for  although  stable  at  the  ordinary 
temperature,  the  solution  decomposes  when  heated  with  separation  of 
the  lactone  of  the  acid.  The  potassium  salt,  likewise  the  sodium  and 
potassium  salts  of  s-diethylrhodamine,  nmy  be  prepared  in  the  same 
way.  None  of  the  salts  described  was  an;  lysed.  W.  H.  G. 

Methylanilinolutidine.  August  Mic  haems  and  Otto  Hillmann 
( Annaien ,  1907,  354,  91 — 101.  Comp; ire  Michaelis  and  Hblken, 
Abstr,,  1904,  i,  774  ;  Fischer  and  Demelei ,  Abstr.,  1899,  i,  635). — As 
Michaelis  and  Hblken  found  that  the  two  halogen  atoms  of  4-chloro- 
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lutidine  methiodide  could  be  substituted  by  an  atom  of  sulphur  or 
selenium,  it  seemed  of  interest  to  determine  if  the  action  of  aniline 
on  4-chlorolutidine  would  lead  to  the  formation  of  the  oxygen-free 
base,  methylanilolutidine.  The  base,  obtained  on  treating  the  immed¬ 
iate  product  of  the  reaction  with  an  alkali,  contains  a  stable  molecule 
of  water  and  may  have  either  of  the  two  constitutions: 

/,CH  •  C  Me^.  nii  rc\,r 

l.  Of-— NPh -_%NMe,H„0,  or  If.  NHPh-C<n„!^f>NMe-OH. 

XCHICMe/  CH.CMe'' 

In  favour  of  I.  is  the  addition  of  methyl  iodide  with  formation  of 
water  and  4-anilino-Ar-methyl-lutidine  at  the  ordinary  temperature,  as  also 
the  liberation  of  the  base  from  its  salt  by  alkalis,  whereas  tho  strong 
alkaline  reaction  of  the  base,  its  insolubility  in  ether,  and  the  stability 
of  the  mol.  of  water,  which  cannot  be  removed  without  destruction  of 
the  whole  molecule,  point  to  constitution  II.  The  authors  consider 
that  the  product  of  the  action  of  aniline  on  4-chlorolutidine  meth¬ 
iodide  is  the  hydriodide  of  the  base  I.,  and  that  this  base  on  liberation 
by  an  alkali  immediately  combines  with  water,  forming  the  ammonium 
hydroxide  base,  II.  When  heated,  the  methiodide, 

NMePh-C<£”;£j^>NMeI, 

formed  by  the  action  of  methyl  iodide  on  the  base  I.  or  II.,  yields 

i-methylanilinolulidine,  NMePh*C<^  ^  ^  ^  ^>N,  which  is  isomeric 

with  the  base  I.  This  combines  with  water  forming  an  ammonium 

hydroxide  base,  NMePh'C^Q^Q^^NH'OH,  which  has  a  strong 

alkaline  reaction  and  is  insoluble  in  ether,  but  differs  from  the  first 
ammonium  hydroxide  base  in  that  it  loses  water  readily  over  sulphuric 
acid  in  a  desiccator.  These  results  agree  with  Michaelis’s  view  that 
the  alkaline  reaction  of  the  iminopyrines  in  aqueous  or  aqueous- 
alcoholic  solution  must  be  ascribed  to  the  formation  of  ammonium 
hydroxide  bases  (Abstr.,  1905,  i,  476). 

4-Anilinolutidine  methiodide,  obtained  by  the  action  of  aniline  on 
4-chlorolutidine  methiodide  or  of  methyl  iodide  on  4-anilinolutidine 
(Conrad  and  Epstein,  Abstr.,  18S7,  501),  forms  large,  colourless  needles, 

m.  p.  223°. 

‘ i-Anilino-'iH-methyl-lutidinium  hydroxide  forms  small,  yellowish- 
white  needles,  m.  p.  115°,  and  is  stable  at  110°  in  a  current  of 
hydrogen;  tho  hydrochloride,  ChH16N2,HC),  forms  colourless, 
hygroscopic  needles ;  the  platinichloride,  (C14HlfiN2)2,H2PtCl0,  crystal¬ 
lises  in  yellow  prisms,  m.  p.  218°  ;  the  aurichloride  forms  red  needles, 
m.  p.  159°;  the  mercurichloride,  white  plates,  m.  p.  175°;  the 
thiocyanate ,  C14HlflN2,HCNS,  m.  p.  172°;  the  picrate,  greenish-yellow 
leaflets,  m.  p.  178°. 

4 -Methylanilinolutidine  methiodide  crystallises  in  white  leaflets, 
m.  p.  166°;  the  methochloride  forms  a  white,  hygroscopic,  crystalline 
mass.  4- Methylanilinolutidine  is  obtained  as  a  colourless  oil,  b.  p. 
263 — 265°,  which  absorbs  water,  forming  the  ammonium  hydroxide 
base,  m.  p.  75°.  The  hydrochloride ,  (H20),  in.  p.  2 1 4°, platinichloride, 
(CuH16N2)2,H2PtCl6, 
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yellowish-red  needles,  m.  p.  208°,  aurichloride,  CuHj6N2,HAuC14,  red 
crystals,  m.  p.  118°,  mercurichloride,  plates,  m.  p.  126°,  thiocyanate , 
white  needles,  m.  p.  145°,  and  picrate  were  analysed.  G.  Y. 

Piperazine  and  ac-Dihalogen-pentanes.  Julius  von  Braun 
(Her.,  1907,  40,  2935 — 2937). — Owing  to  the  tendency  of  a«-dibromo- 
pentane  to  form  a  piperidine  ring,  the  action  of  secondary  bases  on 
this  substance  or  on  the  corresponding  di-iodo-compound  proceeds  in 
this  manner,  to  the  exclusion  of  pentamethylene  derivatives  of  the  type 
HBr‘NR2*[CH2]5*NR2HBr  (this  vol.,  i,  151). 

Di-iodopentane  and  piperazine  when  heated  on  the  water-bath 
combine  together  and  give  Aschan’s  diethylenedipiperidyl  iodide 
(Abstr.,  1899,  i,  542);  the  dibromopentane  reacts  more  sluggishly, 
giving  the  corresponding  bromide  (Briihl,  Ber.,  1874,  4,  738). 

W.  R. 


Pyrimidines.  XX.  Some  Condensation  Products  of  a  Sub¬ 
stituted  i^-Thiocarbamide.  Synthesis  of  1-Methyluracil.  Treat 
B.  Johnson  and  Frederick  W.  Heyi  ( Amer .  Chem.  1907,  37, 
628 — 637). — It  has  been  shown  previously  (Wheeler  and  Merriam, 
Abstr.,  1903,  i,  524;  Wheeler  and  Johnson,  Abstr.,  1904,  i,  624; 
Wheeler  and  Bristol,  Abstr.,  1905,  i,  482)  that  i/^-thiocarbamides 
undergo  condensations  more  readily  than  the  normal  thiocarbamides. 
In  the  present  paper,  an  account  is  given  of  the  behaviour  of  a  mono- 
substituted  i/r-thiocarbamide  towards  some  ketonic  esters.  It  is  found 
that  condensation  occurs  with  the  formation  of  substituted  thiol- 
pyrimidines,  which  are  converted  by  hydrochloric  acid  into  uracil 
derivatives. 

i p-Methylethylthiocarbamule  hydriodide ,  NHMe*C(SEt)lNH,HI,  ob¬ 
tained  by  the  action  of  ethyl  iodide  on  methylthiocarbamide,  is  an 
extremely  hygroscopic  solid.  When  this  salt  is  treated  with  ethyl 
sodioformylacetate  in  presence  of  potassium  hydroxide,  it  is  converted 


into  Q-oxy-2-ethylthiol-l-melhylpyrimidine ,  N 


m.  p. 


79 — 80°,  which  forms  stout  prisms.  This  compound  is  also  produced 
by  the  action  of  methyl  iodide  on  6-oxy-2-ethylthiolpyrimidine 
(Wheeler  and  Merriam,  loc.  cit.).  2 :  Q-JDioxy-l-methylpyrimidine 

( l-melhyluracil ),  NMo<Cqq  m.  p.  174 — 175°,  crystallises  in 

microscopic  prisms,  and  when  treated  with  a  mixture  of  nitric  and 
sulphuric  acids  is  converted  into  5-nitro-2  :  6-dioxy-l-methylpyrimidine 
(Behrend  and  Thurm,  Abstr.,  1902,  i,  832).  The  corresponding  5 -bromo- 
derivative,  m.  p.  228 — 229°,  forms  transpirent  prisms. 

2  :  Q-Dioxy-l-ethylpyrimidine  (1  -ethyhiracil),  NEt<^QQ 


m.  p.  173 — 174°,  prepared  by  treating  6-oxy-2-ethylthiolpyrimidine 
with  ethyl  iodide  in  presence  of  potassium  hydroxide  and  heating  the 
product  with  strong  hydrochloric  acid,  crystallises  in  prisms. 

When  2-ethylthiol-l  :  4-dimethylpyrimidine,  obtained  by  the  con¬ 
densation  of  i^-metbylethylthiocarbamide  with  ethyl  acetoacetate,  is 
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boiled  with  concentrated  hydrochloric  acid,  2  : 6-dioxy-l  :  4-dimethyl- 
pyrimidine  (Behrend  and  Thurm,  loc.  cit.)  is  produced. 

By  the  action  of  sodium  ethoxide  on  a  mixture  of  ethyl  phenoxy- 
acetate  and  ethyl  formate,  the  sodium  derivative  of  ethyl  /3-hydroxy- 
a-phenoxyacrylate,  0Na*CH!C(0Ph)*C02Eb,  is  formed,  which  when 
treated  with  sulphuric  acid  yields  the  ethyl  ester  as  a  heavy  oil.  The 
hydrazone  of  ethyl  formylphenoxyacetate, 

NHPh-N:CH*CH(OPh)-C02Et, 

m.  p.  219 — 221°  (decomp.),  forms  yellow  prisms.  §-Oxy-5-phenoxy- 

2-ethylthiolpyrimidine,  N EPCqq*." C(OPh)^^  m.  p.  159°,  obtained  by 

condensing  t^-ethylthiocarbamide  with  the  sodium  derivative  of  ethyl 
/3-hydroxy-a-phenoxyacrylate,  crystallises  in  transparent  prisms. 

E.  G. 

New  Method  of  Preparation  of  Azoimide  and  Diazobenzene- 
imide  [Phenylazoimide],  August  Darapsky  (Ber.,  1907,  40, 
3033 — 3039.  Compare  Dimroth,  this  vol.,  i,  652). — The  author  has 
extended  the  study  of  the  action  of  sodium  hypochlorite  and  hypo- 
bromite  on  amides  to  amino-substances  containing  three  or  four 
nitrogen  atoms  in  the  chain  in  the  hope  of  obtaining  triazans  or 
butylene  derivatives.  Biuret,  however,  gave  hydrazine,  and  semi- 
carbazide  was  completely  decomposed  with  evolution  of  nitrogen 
in  the  cold.  Hydrazodicarbonamide  or  azodicarbonamide  are  partly 
converted  into  triazencarbonamide,  NH^CONIN-NHg.  which  was 
not  isolated,  but  converted  into  sodium  azoimide  by  oxidation  and 
hydrolysis.  The  yield  was  about  9%. 

Phenylsemicarbazide  or  phenylazocarbonamide  give  53%  and  64% 
yields  of  phenylazoimide  accompanied  by  the  formation  of  a  small 
quantity  of  azobenzene.  That  phenyltriazen  is  an  intermediate 
product  in  this  reaction  is  proved  by  obtaining  the  compound  by 
reducing  phenylazoimide  in  ether  at  —  20°  with  stannous  chloride, 
and  is  quantitatively  oxidised  again  to  phenylazoimide  by  hypobromite. 
The  semicarbazides  or  azocarbonamides  from  p-methyl-,  p-nitro-,  and 
/j-bromo-phenylhydrazine,  and  /3-naphthylhydrazine  all  yield  azoimides 
as  the  chief  product  of  the  reaction.  Benzylsemicarbazide  or  benzoyl- 
semicarbazide  are  not  converted  into  azoimides,  neither  are  they 
oxidised  by  permanganate  to  azocarbonamides.  The  conclusion  is 
drawn  that  only  such  derivatives  of  hydrazinecarbonamides  as  are 
capable  of  being  oxidised  to  azocarbonamides  can  be  converted  into 
azoimides  by  hypochlorite. 

Benzoylhydrazine  under  the  same  conditions  gives  benzaldehyde- 
benzoylhydrazone.  W.  ft. 

New  Compound  Obtained  by  the  Action  of  Iodine  on 
Benzaldehydephenylhydrazone  in  Pyridine  Solution.  II. 

Giovanni  Ortoleva  (Atti  ft.  Accad.  Lincei,  1907,  [v],  10,  i,  874 — 884. 
Compare  Abstr.,  1906,  i,  715). — 'Various  new  derivatives  of  the 
compound  C18H14N3I  (loc.  cit.)  are  described,  and  its  salt-like 
character  confirmed. 

The  nitrate,  C18H18N3,HN03,  prepared  by  the  action  of  nitric  acid 
on  the  hydriodide,  forms  white  needles,  m.  p.  214 — 215°.  The 
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platinichloride,  (C18H13N3)2,H2PtCl6,  m.  p.  238 — 239°  j  the  per  bromide, 
C18FIlsN3,HBr,Br2,  red  needles,  m.  p.  161 — 162°  or,  when  crystallised 
from  alcohol,  147—148°,  and  the  picrote,  Cj8Hj3N3,C6H307N3,  m.  p. 
185 — 187°,  were  also  prepared. 

The  base,  O12H0N3,  obtained  by  oxidising  the  hydriodide, 
Ci8H13N3,HI,  with  permanganate,  yields  the  following  derivatives. 
The  hydrochloride,  Cl2H0N3,HCl,  m.  p.  181— 182°  ;  the  compound 
C12H9N3,3HgCI2,2H20,  m.  p.  indefinite;  the  platinichloride, 
(C12H9N3)2,H2PtCl6,2|H20,  which,  when  heated  at  180 — 200°,  yields  the 
platinosochloride,  (C12HgN3)2,PtCl2 ;  the  picrate,  C]2H9N3,C6H307N3, 
m.  p.  160 — 161°;  the  ethiodide,  C12H9N3,Etr,  m.  p.  189 — 190°,  and 
the  compounds  C12H9N3,2BzCl,  m.  p.  183 — 186°,  and  C12H0N3, AcCl, 
m.  p.  183—185°. 

Oxidation  of  the  hydriodide,  C18H13IN  3,III,  with  permanganate  in 
acid  solution  yields:  (1)  an  acid,  C12Hi0O2N2,  m.  p.  114 — 115°,  and 
(2)  a  substance,  m.  p.  143 — 145°,  which  gives  a  red  coloration  with 
ferric  chloride.  T.  H.  P. 

Two  New  Classes  of  Metallic  Saltu  of  Imino-bases.  Theory 
of  Internally  Complex  Metallic  Halts.  Heinrich  Ley  and 
F.  Muller  (Her.,  1907,  40,  2950 — 2958.  Compare  this  vol.,  i,  301). 
— The  salts  of  diguanides  have  been  investigated  as  being  related  to 
the  acid  imides,  and,  in  order  to  ascertain  which  groups  in  the  molecule 
of  these  compouuds  are  necessary  in  order  that  the  central  hydrogen 
atom  should  still  be  replaceable  by  a  metal,  the  2  :  4  : 5-triphenyl- 
guanylamidide  and  2 : 4  : 5-triphenylamidide  have  been  prepared. 
These  compounds  are  bases  yielding  hydrochlorides  not  hydrolysed  in 
aqueous  solution,  and  also  stable  abnormally  coloured  salts  of  heavy 
metals. 

2:4:  5-Triphenylguanylamidide,  prepared  by  mixing  a  dry  ethereal 
solution  of  benzamidine  (1  mol.)  with  carbodiphenylimide  (1  mol.), 
crystallises  from  alcohol  in  pale  yellow  needles,  m.  p. 

NH.CPh  142°.  The  hydrochloride,  m.  p.  252°  (decomp.),  is 

NH  colourless,  as  is  also  the  suljdiale.  The  cobalt  salt  is 

NPhIC'NHPh  deep  yellow,  that  of  copper  is  pale  yellowish-grey, 
and  the  nickel  salt  is  flesh-coloured.  The  base  on 
hydrolysis  gives  diphenylguanidine  ;  on  warming  the  base  with  acetic 
anhydride,  it  is  converted  into  a  iriazine  compound,  C22HJ8N4,  which 
crystallises  in  yellow  leaflets,  and,  although  forming  a  hydrochloride, 
does  not  form  salts  with  metals.  A  couipound,  C33H28N6,  is  formed 
as  a  by-product  in  the  preparation  of  triphunylguanylamidide.  It  has 
m.  p.  236°,  is  lemon-yellow  in  colour,  and  gives  a  hydrochloride, 
but  no  metallic  salts.  It  possesses  great  stability,  and  is  probably 
a  cyclic  compound. 

2:4:5 -Triphenyldiamidide,  NHICPh’L H'OPhlNPh,  obtained  by 
the  interaction  of  benzamidine  (2  mols.)  with  benzanilinoimino- 
chloride  (1  mol.),  forms  pale  yellow  crystals,  m.  p.  152°.  The  hydro¬ 
chloride,  m.  p.  250°  (decomp.),  is  colourless.  The  copper  salt  is  brown, 
the  nickel  and  cobalt  salts  yellow. 

The  authors  discuss  the  nature  of  these  salts  from  the  point  of  view 
of  Werner’s  theory.  W.  K. 
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Pyrines  from  Bis-l-phenyl-3-methy  1-5- pyrazolone.  August 
Michaelis,  Otto  Rademacher,  and  Enoch  Schmiedekampf  ( Annalen , 
1907,  354,  55 — 90.  Compare  Abstr.,  1905,  i,  476). — In  continuation 
of  the  study  of  pyrines,  the  preparation  of  such  substances  from  a 
bispyrazolone  offered  some  points  of  interest,  since  the  presence  of  the 
two  pyrazole  nuclei  afforded  the  possibility  of  forming,  on  the  one 
hand,  bispyrines  and,  on  the  other,  mixed  pyrines.  This  has  been 
accomplished  as  follows.  Bis-1 -phenyl-3-methyl-5-pyrazolone  )ields 
two  derivatives  when  heated  with  phosphorus  oxychloride  in  a 
sealed  tube:  (I)  at  140 — 150°;  (II)  at  170°.  The  first  of  these  is 


I. 


NPh- CO 
N=CMe 


>CH-C< 


CCl—NPh 

CMe!N 


II. 


NPh-CCl 

N=CMe 


>c-c< 


CCl—NPh 

CMelN 


soluble  in  alkalis,  and  is  converted  by  methyl  iodide,  or  methyl 
sulphate  and  potassium  iodide,  into  a  substance ,  (HI),  which  is  a 
derivative  of  antipyrine  and  at  the  same  time  a  5-chloropyrazole 
methiodide.  On  treatment  with  potassium  hydrogen  sulphide, 
ammonia,  or  aniline,  it  yields  the  mixed  pyrines,  antitkiopyrine,  (IV), 
anti-iminopyrine ,  (Y),  and  antianilopyrine,  (VI),  respectively. 

Bis-5-chloro- 1  -  phenyl 


NMelCMe  CMelN(Mel) 


HI.  NPh< 


IV.  NPh< 


V.  NPh< 


=C - C: 


CC1 


O 

i 

C  = 


NMe'.CMe  CMeINMe 

/  i  |  |  i  N 

O  B 

\  i  I  i 

XC=ZC - C==C — ■' 

NMelCMe  CMeINMe 

V)  I  1  ' 


c— — c- 


-C: 


NH 

i 

:C — 


VI.  NPh<  O 


NMeiCMe  CMeINMe 

I  I  i  JL 


\ 


c=~c- 


-C: 


NPh  >NPh 
:~C - - 


3  -  methylpyrazole,  (II), 
^  NPh  yields  with  methyl  iodide 
a  dimelhiodide, which  is  con¬ 
verted  by  potassium  hydr¬ 
ogen  sulphide,  ammonia,  or 
aniline  into  bispyrines. 

The  mixed  and  the  bis¬ 
pyrines  are  well-character¬ 
ised,  crystalline  substances. 
The  anilopyrines  melt  at 
the  lowest,  the  imiuo- 
pyrines  at  the  highest, 
temperatures.  Antithio- 
pyrine  resembles  anti¬ 
pyrine  and  thiopyrine  ;  it 


>NPh 


>NPh 


forms  a  dihydrochloride,  but  combines  with  only  1  mol.  of  methyl 


iodide,  which  is  attached  to  the 


NMe'.CMe  CMe==N 

NPh^  6 


\NPh 


C - C,:C(SMe)/ 


thiopyrine  half  of  the  molecule. 
This  methiodide  loses  methyl  iodide 
when  heated,  forming  anti-xp-thio- 
pyrine.  Antianilopyrine  yields  a 
similar  anti-xp-anilopyrine. 

5-Chloro-l  :  1  ’ -diphenyl-  3  :  3 '-di- 
■ one ,  C3N2ClMePh-C3N2HOMePh, 


methyl  -4' :  5'  -  dihydrobispyrazole  -  5 

crystallises  in  white  needles,  m.  p.  240°.  The  methiodide, 
C22H220N4C1I,4H20, 

crystallises  in  leaflets,  m.  p.  203°,  loses  part  of  the  water  of  crystallisa¬ 
tion  in  a  vacuum  over  sulphuric  acid  and  the  remainder  at  115°,  and 
yields  bisantipyrine  when  heated  with  alkalis  in  alcoholic  solution. 
The  product,  obiained  ou  heating  the  5-chlorodibydrobispyrazole-5'-one 
with  methyl  iodide,  crystallises  in  colourless  leaflets,  containing  4H20, 
m.  p.  209°,  and  is  a  mixture  of  antipyrinyl-5-iodopyrazole  and  anti- 
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pyrinyl-5-chloropyrazole  methiodides.  The  methochloride  of  anti- 
pyrinyl-5-chloropyrazole,  C22H22ON4Cl2,  crystallises  in  white  needles, 
m.  p.  213°,  and  forms  two  platinichlorides  :  (C22ET22ON4Cl2)2PtCl4, 
yellow  prisms,  m.  p.  236°,  and  C22H220N4Cl2,H01,PtCl4,  a  yellow, 
crystalline  mass,  decomposing  without  melting  at  high  tempera¬ 
tures. 

Antithiopyrine,  C22H220N4S,2H20,  separates  from  water  in  mono- 
clinic  crystals,  from  ether  in  needles,  m.  p.  225°,  and  gives  with 
sulphurous  acid  an  intense  yellow,  or  with  ferric  chloride  a  reddish- 
brown,  coloration  which  gradually  fades.  The  hydrochloride , 
C22H22ON4S,2HCl, 

crystallises  in  deliquescent  needles  5  the  platinichloride, 

C22H22ON4S,  H2P  tCl6, 4H20, 

is  obtained  as  a  yellowish- red  precipitate.  The  methiodide, 
C3N2OMe2Ph-C3N2MePh(MeI)*SMe, 
formed  by  the  action  of  methyl  iodide  on  antithiopyrine,  crystallises 
in  needles,  m.  p.  192°,  and  forms  a  dark  red,  crystalline  dibromide, 
C3N2OMe2Ph,C3N2MePh(MeBr),SBr,  m.  p.  189°  (decomp.),  when 
treated  with  bromine  in  chloroform  solution. 

Anti  -  if/  -  thiopyrine  (5  -  methylthiol  -  1  -  phenyl  -3-  methyl  -  k-antipyrinyl- 
pyrazole),  formed  by  distilling  antithiopyrine  under  reduced  pressure, 
is  obtained  in  colourless  crystals,  m.  p.  168°.  Antithiopyrine  trioxide 

(annexed  formula)  is  formed 
NMe.CMe  CMe.NMe.O  in  stout  crystalsby  the  action 

NPh<^  O  |  I  NPh  I  ,4H,,0,  of  potassium  sulphite  on  the 

- (j _ q _ go  methiodide,  (III).  It  cannot 

"  be  obtained  by  oxidation  of 

antithiopyrine,  as  this  leads  to  the  formation  of  resins. 

Antianilopyrine,  C28H27ON5,  m.  p.  215°,  forms  yellow  crystals, 
probably  isomorphous  with  bisantipyrine,  absorbs  carbon  dioxide  from 
the  air,  has  a  strong  alkaline  reaction  to  litmus,  and  gives  a  reddish- 
yellow  coloration  with  alcoholic  ferric  chloride ;  when  dissolved  in 
acids  and  precipitated  by  addition  of  alkalis,  it  yields  a  white 
precipitate,  which  becomes  yellow  only  gradually  and  may  be  the 
ammonium  hydroxide.  The  hydrochloride,  C28H27ON5,2HCI,  m.  p.  106°, 
platinichloride,  C2SH270N5,H2PtCl6,3H20,  aurichloride,  m.  p.  117°, 
mercurichloride,  m.p.  157°,  and  picrate,  m.  p.  228°,  are  described.  The 

C(lSMePb)*iNPh 

methiodide.  CoN^OMe.Ph’C^ _  ;  .1 _ formed  bv  the  action 

3  2  2  ^CMe=— NMel  J 

of  methyl  iodide  on  antianilopyrine  at  the  01  dinary  temperature, 
could  not  be  crystallised.  The  corresponding  methochloride  forms  a 
/»7«<micA/orfc?e,C28H27ON5,MeCl,HCl,PtCl4,2H20,crystallising  in  yellow 
needles.  The  benziodide,  C28H27ON6,CH2PhI,  forms  colourless  crystals, 
m.  p.  126°.  The  additive  compound  with  acetyl  iodide, 
C3N2OMe2Ph-C3N2MePh(Mel)-NPhAc, 
crystallises  in  colourless  prisms,  m.  p.  116°. 

5-Anilino-l-phenyl-2>-methyl-k-antipyrinylpyr  azole, 


C3N2OMePh-C<^(1^1B^>:|Ph. 

prepared  by  heating  antianilopyrine  hydrochloride,  or  a  mixture  of 
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the  base  with  ammonium  chloride,  or  by  the  action  of  aniline  at 
180 — 200°  on  the  mixed  methiodide  obtained  from  (I),  crystallises  in 
white  leaflets,  m.  p.  240°,  is  neutral  in  alcoholic  solution,  and  gives  a 
yellow  coloration  with  ferric  chloride.  The  platinichloride, 
(02,H25ON-5)2,H2PtC]s, 

forms  yellowish-red  crystals.  When  heated  with  methyl  iodide  at 
100°,  the  base  yields  a  salt  from  which  antianilopyrine  is  obtained  on 
treatment  with  sodium  hydroxide. 

Anti-xp-anilopyrine  (5-methylanilino-\-phenyl-3-methyl-i-antipyrinyl- 
pyrazole,  C3lN2OMe2Ph*C3N2MePh*NMePh,  prepared  by  heating  anti¬ 
anilopyrine  methiodide,  forms  colourless  crystals,  m.  p.  101°;  the 
platinichloride ,  (C2SH270N5)2,H2Pt0!G,4H20,  crystallises  in  small, 
yellowish-red  needles. 

5-Acetylanilino-l-phenyl-3-methy!-4:-antipyrinylpyrazole, 

CaN2OMe2Ph*C3N2MePh*NPhA.c, 

formed  by  heating  the  additive  compound  of  acetyl  iodide  and  anti¬ 
anilopyrine,  crystallises  in  white  leaflets,  m.  p.  238°. 

Anli-iminopyrine  crystallises  in  white  leaflets,  m.  p.  259 — 260° 
(decomp.),  and  is  a  strong  base.  The  platinichloride, 
C22H230Nt,H2PtCl,,,H20, 

forms  yellowish-red  prisms.  The  methiodide,  and  anti-ty-iminopyrine, 
obtained  from  it  by  heating,  are  oils.  5- A mino- 1  -phenyl-  3 -methyl- i-anti- 
pyrinylpyr azole,  C3N2OMe2Ph*C3N2MePh*]SrH2,  formed  by  heating  the 
methiodide,  (III),  with  ammonia  at  250°,  crystallises  in  white  needles, 
m.  p.  220°,  and  is  neutral  in  aqueous  or  alcoholic  solution.  The  acetyl 
derivative,  C23H2802lSr5,  crystallises  in  colourless  needles,  m.  p. 
237°. 


Bis-5-chloro-\-phenyl-3-methylpyrazole,  C20H10N4C12,  crystallises  in 
white  needles,  m.  p.  160°,  and  is  soluble  in  concentrated  hydrochloric 
acid.  The  dimethiodide,  C22H22N4C12I2,3H20,  crystallises  in  leaflets, 
m.  p.  205°,  and  loses  2H20  in  a  vacuum.  When  heated  with  methyl 
iodide,  bischlorophenylmethylpyrazole  yields  a  product,  m.  p.  210 — 215° 
(decomp.),  consisting  chiefly  of  bis-5-iodo-l-phenyl-3-methylpyrazole 
methiodide.  The  methochloride  (bisantipyrine  chloride), 

c22h22n4ci4,h2o, 

m.  p.  225°. 

Bisthiopyrine  forms  white  crystals,  m.  p.  237°,  is  soluble  in  hydro¬ 
chloric  acid,  and  gives  with  ferric  chloride  a  yellow  coloration  or  with 

sulphurous  acid  a  yellow, 
NMe.CMe  CMe.NMe  crystalline  precipitate ;  the 

S  I  I  S  /NPh  platinichloride, 

-6—C - C=  C - /  C22H22N4S2,H2PtCl6,4H20, 

was  analysed.  The  dimeth¬ 


iodide, 


NPh-  C(SMe), 


,C(SMe)-HPh 


T _ „  '>C*C<J;T  _1_  lTvr  T,  separates  from  water  in 

NMel— C  ^CMe - NMeF  r 


crystals  containing  2H20,  m.  p.  154°,  or  from  alcohol  in  anhydrous, 
white  prisms,  m.  p.  234°.  The  similarly  constituted  additive  product 
with  benzoyl  chloride,  C36H3202N4C12S2,  m.  p.  134°.  The  tetrabromide , 


NPh-C(SBr)>0.c<C(SBr)-JPh 


NMeBrICMe'' 


-CMe  =  NMeBr’ 


forms  a  red,  crystalline  mass, 


3  e 


vot,.  xnn.  i. 
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O— NMe=CMe  CMelNMe - O 

|  >NPh  |  |  >NPh  | 

SOo-C=C - C  —  C - -so., 


m.  p.  about  133°;  the  tetrachloride  is  deliquescent.  Bisthiopyrine  tri- 

oxide,  formed  by  the  action  of 
chlorine  on  bisthiopyrine  in 
aqueous  or  acetic  acid  solution, 
'2  w  yjyj'2  separates  in  stout  crystals,  and 

decomposes  at  high  temperatures.  Bis-ip-thiopyrine, 
SMe‘C3N2MePh*C3N2MePh*oMe, 

formed  by  heating  bisthiopyrine  methiodide  at  200°  under  reduced 
pressure,  distils  as  a  viscid  oil,  and  separates  from  alcohol  in  colourless 
crystals,  m.  p.  124°;  it  is  oxidised  by  potassium  permanganate  in 
acetic  acid  solution,  forming  the  sulphone,  C22H2204N4S2,  crystallising 
in  white  leaflets,  m.  p.  149°. 

Bisanilopyrine  crystallises  in  slightly  yellow  needles,  m.  p.  207°, 
and  is  a  strong  base.  The  platinichloride,  C34H32Nfi.H2PtCl6,4H20, 

aurichloride,  C34H32N6,2H  AuC14, 
NMe  .CMe  CMe.NMe^  m.  p.  218°,  hydriodide, 

NPh<  NPh 

V— 


c- 


NPh\tfPh 


132-^6>2HT> 


:C — / 


C?4Ha 

m.  p.  328°,  and  picrate,  m.  p. 
214°,  are  described.  The  melh- 
iodide,  C3rH38N6I2,2H20,  forms  colourless  crystals,  m.  p.  120°  (decomp.). 
Bis-if/-anilopyrine,  NMoPh'CgNgMePh’Cg^MePh'NMePh,  forms  white 
crystals,  m.  p.  108°,  and  has  a  neutral  reaction  in  alcoholic  solution, 
but  dissolves  in  acids.  Bis-b-anilino-\-phenijl-?>-methylpyrazole, 


N  HPh'CgN  2MePh-C3N2MePh-NHPh , 
prepared  by  heating  bisanilopyrine  hydrochloride  or  hydriodide,  or  by  the 
action  of  aniline  on  bis-5-chloro-l-phenyl-3-methylpyrazole  at  180 — 200°, 
crystallises  in  white  needles,  m.  p.  315°,  and  is  converted  into  bisanilo¬ 
pyrine  hydriodide  when  heated  with  methyl  iodide. 

Bisiminopyrine  crystallises  in  white  leaflets,  m.  p.  250°  (decomp.), 
has  strong  basic  properties,  and  forms  an  oily  methiodide.  The 

hydriodide,  C9.,H9,N(,(2HI,  forms 
NMe .  CMe  CMe  .  NMe  white  crystals,  m.  p.  280°  ;  the 

NPh<  NH  I  I  NH  YNPh  picrate,  C22H24N6,CfiH307N3, 

xn - C _ C —  C - ^  forms  golden  leaflets,  m.  p.  204°. 

The  dibenzenesulphonyl  com¬ 
pound,  C22H92Nc(S02Ph)2,  m.  p.  198°.  The  crystalline  platinichloride, 
Co2H24N0,H2PtCl6,  is  yellowish-red.  Bis-b -amino-\  phenyl-3-methyl- 
pyrazole,  NH2-C3N2MePh*C3N2MePh*NH2,  formed  by  heating  bisanti- 
pyrine  chloride  with  ammonia  at  250°,  yieldsa  diacelyl  derivative  crys¬ 
tallising  in  colourless  needles,  m.  p.  272°.  G.  Y. 


Diazoamino  compounds  Derived  from  Purine  Bases.  Richard 
Burian  ( Zeitsch .  physiol.  Chem.,  1907,  51,  425 — 437.  Compare 
Abstr.,  1904,  i,  354). — A  good  yield  of  the  diazobenzenesulphonyl 
derivative  of  adenine  can  be  obtained  only  in  the  absence  of  an  excess 
of  alkali.  The  compound  when  prepared  is  also  readily  decomposed 
by  alkalis.  Full  details  for  the  preparation  are  given.  It  forms  pale 
yellow,  microscopic  needles  which  decompose  at  200°  without  melting. 
It  is  partially  decomposed  when  boiled  with  water. 
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Guanine,  xanthine,  and  theophylline  react  with  diazobenzene- 
sulphonic  acid  even  in  the  presence  of  an  excess  of  alkali.  Purine 
bases  in  which  a  methyl  group  is  in  the  position  7,  for  example, 
caffeine  and  theobromine,  do  not  react  either  in  the  presence  or  absence 
of  excess  of  alkali. 

Nucleic  acids,  although  they  contain  guanine  and  adenine  residues, 
do  not  condense  with  the  diazosulphonic  acid  in  the  presence  or 
absence  of  excess  of  alkali.  The  conclusion  is  drawn  that  guanine  or 
adenine  is  attached  at  position  7  to  the  residue  of  the  nucleic  acid 
molecule  and  also  that  this  union  is  effected  by  means  of  phosphorus. 

J.  J.  S. 

Pyrimidine  Derivatives  from  Purine  Bases.  Kiciiard  Burian 
(Zeitsch.  physiol.  Ckem.,  1907,  51,  438 — 456). — In  order  to  determine 
whether  some  of  the  pyrimidine  derivatives  obtained  by  hydrolysing 
nucleic  acids  with  moderately  concentrated  sulphuric  acid  may  not  be 
formed  from  purine  bases  by  hydrolysis  and  reduction,  experiments 
have  been  made  by  heating  adenine  and  guanine  with  30 — 40% 
sulphuric  acid  and  dextrose  or  any  other  carbohydrate  as  a  reducing 
agent.  The  results  show  that  pyrimidine  derivatives  are  produced 
under  these  conditions.  From  adenine,  a  product  has  been  iso^ted 
which  corresponds  in  composition  with  Q-aminapyrimidine, 


it  yields  a  picrate,  C4H5N3,C0H3O7N3,  which  crystallises  in  pale  yellow 
needles,  softens  at  215°,  m.  p.  235 — 240°  (decomp.).  The  platini- 
chloride,  (C4H5N3)2,H2PtCI(i,  crystallises  in  glistening,  yellow  prisms. 
A  second  product  is  6-hydroxypyrimidine. 

From  guanine,  Wheeler  and  Johnson’s  rsocytosine  or  2-amino-6- 
oxypyrimidine  (Abstr.,  1903,  i,  526)  has  been  obtained  together  with 
uracil,  which  is  produced  by  the  removal  of  the  amino-group  from  the 
i#0cytosine. 

From  2  grams  of  guanine,  1’56  were  recovered  unaltered,  and  0'234 
gram  was  accounted  for  as  isocytosine. 

The  results  obtained  account  for  the  fact  that  in  the  estimation  of 
purine  bases  a  dilute  sulphuric  acid  (4  to  1%)  should  be  used, 

J.  J.  S. 

5-Alkylamino-l-phenyl-3-methylpyrazole-4-azobenzene  and 
4 : 5-Diamino-l-phenyl-3^methylpyrazole.  August  Michaelis 
and  Hans  Klopstock  ( Annalen ,  1907,  354,  102 — 115). — It  was 
shown  previously  that  the  chlorine  atom  of  5-chloro-l-pbenyl-3-methyl- 
pyrazole  4-azobenzene  is  substituted  readily  by  hydrogen,  iodine,  or 
the  group  SH  (Michaelis,  Abstr.,  1905,  i,  392).  It  is  found  now 
that  whilst  primary  and  secondary  aliphatic  amines,  as  also  piperidine, 
react  easily  with  this  chloropyrazole,  ammonia  is  almost  without 
action  even  at  high  temperatures.  On  the  other  hand,  the  corresponding 
iodopyrazole  reacts  with  alcoholic  ammonia  at  200 — 210°,  forming 
5-amino-l-phenyl-3-methylpyrazole-4-azcbenzene  (Michaelis  and 
Danzfuss,  Abstr.,  1905,  i,  476).  With  methyl  iodide,  this  5-amino- 
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pyrazole  forms  a  methiodide ,  which  may  be 


regarded  as  the  hydriodide  of  iminopyrine-k-azobenzene , 

C==C-N2Ph 

NPh<^NH  | 

XNMe:CMe 


into  which  it  is  easily  converted. 

b-Amino-\ -phenyl-?>-methyl pyrazole- A-azobenzene  platinichloride, 

(CipHJ5N6)2H2PtC]6,  _  . 

forms  a  yellowish-red,  sparingly  soluble  precipitate  decomposing  at 
199°.  The  methiodide  crystallises  in  scales,  m.  p.  225°  ;  the  me^o- 
chloride  forms  yellow  leaflets,  m.  p.  126°,  and  when  treated  with  aqueous 
potassium  hydroxide  yields  iminopyrine- A -azobenzene  ;  this  crystallises 
in  yellowish-red  leaflets,  m.  p.  161°,  and  has  strong  basic  properties. 
The  platinichloride,  (Cl7Hl7N5)2,H2PtClfi,  forms  red  needles,  m.  p.  225°  ; 
the  mercurichloride ,  Cl7H]7N5,H.Cl,HgCI£,  m.  p.  201°. 

5  -  Ethylamino  - 1  -phenyl  -  3  -  met hylpyr azole  -  A -azobenzene,  C1SH19N5, 
forms  yellowish-red  crystals,  m.  p.  51°;  the  hydrochloride, 

C18H10N5,HC1, 

crystallises  in  red  needles,  m.  p.  99°;  the  platinichloride,  yellowish-red 
crystals,  m.  p.  184° ;  the  methiodide,  yellow  scales,  m.  p.  218°. 
Ethyliminopyrine-A-azobenzene,  formed  from  the  preceding  methiodide, 
yields  a  platinichloride,  (C1QH22N6Cl)2Pt014,  m.  p.  212°. 

5  - 1)  iethylamino  - 1  -phenyl  -  3  -  methylpyr azole  -  4  -  azobenzene,  C20H23N 5, 
forms  yellowish-red  crystals,  m.  p.  82°. 

5-Piperidyl-l-phenyl-3-methylpyrazole-A-azobenzene, 

N2Ph-CgN2MePh-C5NH10, 

crystallises  in  yellowish-red  needles,  m.  p.  1 1 2°  ;  the  hydrochloride, 

C21H2gN5,HCl, 

red  powder,  m.  p.  142°  ;  the  methiodide,  yellow  needles. 

4  :  5- Diamino-A -phenyl-3-inethylpyrazole,  C8N2MePb(NH2)2,  prepared 
by  reduction  with  stannous  chloride  and  hydrochloric  acid  of  5-amino- 
l-phenyl-3-methylpyrazole-4-azobenzene  or  the  A-azobenzenesul phonic 
acid,  C16H15OsN5S,  m.  p.  255°,  or  4  ?sonitroso-5-imino-l-phenyl-3- 
methylpyrazolone  (Walther,  Abstr.,  1897,  i,  297),  crystallises  in 
needles,  m.  p.  119°,  and  reduces  Folding's  and  ammoniacal  silver 
solutions  in  the  cold ;  the  hydrochloride,  C]0H,2N4,2HC1,  is  more 


stable  than  the  base  on  exposure  to  air. 


A-Phenyl-d-methyl-A  :  5-aziminopyrazole,  H _ formed 


by  the  action  of  sodium  nitrite  on  the  diamino-base  in  acetic  acid 
solution  at  0°,  crystallises  in  slightly  yellow  needles,  m.  p.  190° 

.  .  ,  .  .  ^NPh'CV  NIC*  C6H4 

(decomp.).  The  phenanthrazme  derivative,  JS%  M  •  I  „  , 

CMe’C.N  .L'Oatl. 


prepared  by  the  action  of  phenanthraquinore  on  the  diamino- base  in 
glacial  acetic  acid  solution,  crystallises  in  yellow  needles,  m.  p.  265°, 


and  forms  a  red  solution  in  concentrated  hydrochloric  acid.  4  :  5 -Di- 


acetylamino-\-phenyl-3-methylpyrazole,  C8N2MePh(NJH  Ac)2,  m.  p.  233°, 
is  soluble  in  concentrated  hydrochloric  acid. 
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4:-Amino-5-piperidyl-\-phenyl-3-meihylpyrazole, 

NH2-C3N2MePh-C5NHj0, 

prepared  by  reduction  of  5-piperidyl-l-phenyl-3-methylpyrazole-4- 
azobenzene  with  stannous  chloride  and  hydrochloric  Acid,  forms 
colourless  crystals,  m.  p.  87°,  and  reduces  FehliDg’s  or  slightly  acid 
platinum  tetrachloride  solutions.  The  salts  do  not  crystallise  readily. 
The  acetyl  derivative,  NHAc,C3N2MePh,C5NHJ0,  crystallises  in  white 
needles,  m.  p.  171°,  and  is  soluble  in  dilute  acids  ;  the  benzoyl  derivative, 
C22H24ON4,  forms  white  crystals,  m.  p,  208°.  G.  Y. 

Constitution  of  the  Indole  Group  in  Albumin.  IV.  Synthesis 
of  Racemic  Tryptophan.  Alexander  Ellinger  and  Claude 
Flamand  ( Ber .,  1907,  40,  3029 — 3033.  Compare  Abstr.,  1904,  i, 
039  ;  1905,  i,  827  ;  1906,  i,  696). — The  azlactone,  obtained  from 
oxidising  tryptophan  or  from  indole-3-aldehyde  ( loc .  cit .),  crystallises 
with  1  mol.  chloroform  in  glistening,  dark  orange  prisms,  m.  p.  220°. 
When  heated  with  excess  of  1%  sodium  hydroxide,  the  lactone  ring 
opens,  and  acidification  of  the  solution  precipitates  a-benzoylamino- 
indolylacrylic  acid,  C8H6N*CHIC(NHBz)*C02H,  which  crystallises  from 
alcohol  in  glistening  prisms,  m.  p.  232 — 234°  (not  sharp).  Racemic 
tryptophan  was  prepared  by  reduction  of  the  acrylic  acid  with  sodium 
and  alcohol,  and  the  benzoyl  group  is  hydrolysed  on  the  addition  of 
water.  This  substance  behaves  like  the  tryptophan,  obtained  from 
casein,  towards  naphthylcarbimide,  naphthalene,  and  benzenesulphonyl 
chloride,  and  has  the  same  m.  p.  and  crystalline  form.  It  is  sweet, 
whereas  the  digestive  tryptophan  is  almost  tasteless,  resembling 
racemic  and  Meucine  (compare  E.  Fischer,  Abstr.,  1906,  i,  72). 

W.  R. 

Formation  of  Polypeptides  by  the  Hydrolysis  of  Proteins. 

Emil  Fischer  and  Emil  Abderhalden  ( Sitzuvgsber .  K.  Akad.  Wiss. 
Berlin,  1907,  30,  574 — 590.  Compare  Abstr.,  1906,  i,  718). — Glycyl- 
d-alanine  has  been  isolated  from  the  products  of  the  hydrolysis  of  silk- 
fibroin  with  hydrochloric  acid  ;  it  is  most  readily  obtained  in  the  form 
of  its  /3-naphthalenesulpbonyl  derivative, 

C10H7-SO2-NH-CH2-CO-NH-CHMe-CO2H 
(Fischer  and  Bergell,  Abstr.,  1903,  i,  24),  m.  p.  155°  (corr.),  which  on 
hydrolysis  yields  /3-naphthylsulphonylglycine  and  alanine. 

A  tetrapeptide,  ClfiH2206174,  has  also  been  isolated  from  the  hydrolytic 
products  precipitated  by  phosphotungstic  acid.  This  contains  two 
glycine,  one  alanine,  and  one  tyrosine  residues  ;  it  has  not  been  obtained 
in  a  crystalline  form,  dissolves  readily  in  water,  but  is  insoluble  in 
absolute  alcohol.  It  is  not  precipitated  by  the  addition  of  concentrated 
sodium  chloride  solution  except  in  the  presence  of  a  little  nitric  or 
acetic  acid.  When  completely  hydrolysed  by  boiling  with  25%  sul¬ 
phuric  acid,  the  products  are  glycine,  alanine,  and  tyrosine.  When 
partially  hydrolysed  with  concentrated  hydrochloric  acid  at  16°, 
glycyl-rf-alanine  anhydride  and  glycyW-tvrosine  anhydride  are  formed. 

Elastin  with  70%  sulphuric  acid  at  36°  yields  (f-alaoyl-Weucine,  and 
with  fuming  hydrochloric  acid  at  the  same  temperature,  Meucylglycyl 
anhydride  and  Z-leucyl-d-alanine  anhydride.  These  anhydrides  do  not 
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crystallise  so  readily  as  the  specimens  prepared  synthetically,  and  the 
possibility  of  isomerism  is  suggested. 

The  compounds  crystallise  readily  after  their  aqueous  solutions  have 
been  repeatedly  evaporated,  after  boiling  with  quinoline,  or  after 
sublimation.  Other  compounds  isolated  from  the  hydrolytic  products  of 
elastin  are  a  gelatinous  alanylproline  anhydride,  C8H1202N2,H20,  and 
glycylvaline  anhydride,  C7H1202N2,  m.  p.  245 — 250°  (corr.). 

The  partial  hydrolysis  of  diglycylglycine  and  of  pentaglycylglycine 
has  been  studied.  J.  J.  S. 

Amount  of  Oxygen  in  Horses’  Oxy haemoglobin.  M.  Piettre 
and  Antony  Vila  ( Compt .  rend.,  1907,  144,  1370 — 1372). —  Crystals 
of  oxyhsemoglobin  contained  0'80  c.c.  to  0-95  c.c.  of  oxygen  per  gram  of 
dry  matter.  When  dissolved  in  pure  water,  the  substance  gives  up  a 
much  greater  amount  (1'4  c.c.  to  1’7  c.c.). 

The  spectrum  of  solutions  of  oxyhsemoglobin  reduced  by  the  action 
of  a  vacuum  and  heat  (45 — 50°)  includes  the  bands  A  =  634.  The 
union  of  bands  a  and  did  not  take  place.  N.  H.  J.  M. 

Action  of  Hydrogen  Peroxide  on  Heemin.  John  A.  Gardner 
and  G.  A.  Buckmaster  {Proc.  physiol.  Soc.,  1907,  xxxii — xxxiv.  ;  ./. 
Physiol.,  35). — When  purified  hsemin  crystals  are  treated  with  dilute 
hydrogen  peroxide,  oxygen  is  evolved,  and  the  solution  shows  traces 
of  ferric  chloride  and  free  hydrochloric  acid.  With  concentrated 
hydrogen  peroxide,  the  crystals  are  eroded,  and  the  chief  products 
formed  are  carbon  dioxide  and  oxalic  acid  ;  the  chlorine  and  iron  are 
all  liberated,  and  about  two  thirds  of  the  nitrogen  is  combined  in 
the  form  of  ammonium  salts.  Complex  organic  acids  to  the  amount 
of  2 — 4%  of  the  hsemin  taken  were  also  formed.  These  haematic 
acids  were  evidently  identical  with  the  oxidation  products  obtained 
by  Kuster  by  other  methods.  W.  D.  H. 

Colouring  Matter  of  Blood.  VII.  Leo  Marchlewski  and 
St.  Mostowski  [Zeitsch.  physiol,  Chem.,  1907,  51,  464 — 467.  Compare 
Abstr.,  1904,  i,  463,  839  ;  1905,  i,  399,  725;  1906,  i,  779.  Compare 
Kiitscher,  Annalen,  1906,  346,  9). — From  the  behaviour  of  hsemo- 
pyrrole  towards  sulphuric  acid  and  diazobenzene  chloride,  the  authors 
come  to  the  conclusion  that  the  base  is  chemically  acted  on  by  the 
sulphuric  acid,  probably  polymerised.  The  base  itself  is  probably 
homogeneous.  The  acid  solution,  obtained  by  shaking  the  ethereal 
solution  of  hsemopyrrole  with  sulphuric  acid,  yields,  when  neutralised 
with  sodium  carbonate,  a  product  which  also  condenses  with  diazo¬ 
benzene  chloride.  J.  J.  S. 

Nucleic  Acids.  Hermann  Steudel  ( Zeitsch .  physiol.  Chem,.,  1907, 
51,  549). — Polemical  against  Burian.  W.  D.  H. 

Nucleic  Acids.  Hermann  Steudel  {Zeitsch.  physiol.  Chem.,  1907, 
62,  62). — By  the  oxidation  of  nucleic  acid  with  nitric  acid,  the  barium 
salt  of  a  new  acid,  CgH^Og,  was  obtained.  This  originates  from  the 
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carbohydrate  group  of  the  nucleic  acid,  and  it  is  termed  without 
prejudice,  episaccharic  acid.  Its  quinine  salt,  C20H24O2N2,C6H10O8,2H2O, 
crystallises  in  long  needles  which  are  sparingly  soluble  in  water. 

W.  D.  H. 

Relation  of  Collagen  and  Gelatin.  A.  D.  Emmett  and  William 
J.  G  ies  (Proc.  Amer.  physiol.  Soc.,  1907,  xi ;  Amer.  J.  Physiol.,  19). — • 
If  gelatin  is  continuously  dried  at  130°  it  is  not,  as  Hofmeister  stated, 
converted  into  collagen.  The  dried  product  is  somewhat  less  soluble 
than  the  original  gelatin,  but  it  is  digested  by  trypsin  with  equal 
readiness,  whereas  collagen  is  not  affected.  That  gelatin  is  not  a  simple 
hydrate  of  collagen  is  shown  by  the  fact  that  ammonia  is  liberated 
from  collagen  when  the  latter  is  converted  into  gelatin  by  boiling 
with  water.  W.  D.  H. 

Action  of  Nitrous  Acid  on  Gelatin.  John  Seemann  ( Zeitsch . 
Biol.,  1907,  49,  494 — 502). — Nitrous  acid  is  a  suitable  reagent  for 
studying  the  constitution  of  proteins  ;  it  acts  as  a  deamidising  reagent, 
and  so  part  of  the  yield  consists  of  hydroxy-acids  free  from  the 
amino-group,  and  another  part  consists  of  the  amino-acids  in  peptide 
linking.  In  the  present  research  with  gelatin,  among  other  substances, 
hydrogen  cyanide  was  obtained  ;  this  is  regarded  as  probably  derived 
from  an  intermediate  nitroso-derivative  of  the  guanidine  residue  of 
arginine.  If  leucine  or  asparagine  are  treated  in  the  same  way,  no 
hydrogen  cyanide  was  obtained,  but  guanidine  carbonate  and  especially 
creatinine  yielded  it.  From  the  deamidised  portion,  pure  sulphur  was 
crystallised  out  (1  gram  from  1250  grams  of  gelatin).  The  ethereal  ex¬ 
tract  contained  no  pyrotartaric  acid,  but  oxalic  acid  was  present ;  the 
old  formula  for  cystein  therefore  probably  needs  revision,  and  the  origin 
of  the  sulphur  is  obscure.  The  only  volatile  fatty  acids  which  were 
identified  are  lactic  and  acetic,  but  others  are  present.  W.  D.  H. 

Deaminoglutin.  II.  Zdenko  H.  Skrauf  ( Monatsh .,  1907,  28, 
447 — 459). — The  hydrolysis  of  deaminoglutin  has  been  repeated  on  a 
large  scale  and  the  results  previously  obtained  (Abstr,,  1906,  i,  913) 
confirmed.  In  addition  to  glycine,  histidine,  and  arginine,  leucine, 
proline  aud  alanine  have  been  obtained  by  the  hydrolysis  of 
deaminoglutin,  but  not  lysine.  This  latter  compound  is,  however, 
present  in  the  products  produced  by  the  hydrolysis  of  glutin,  so  that 
it  is  evident;  that  lysine  occupies  an  exposed  position  in  the  glutin 
molecule.  The  picrate,  m.  p.  153 — 155°,  which  is  obtained  from  de¬ 
aminoglutin  in  place  of  the  lysine,  is  probably  a  mixture,  since,  on  treat¬ 
ment  with  dilute  sulphuric  acid,  there  is  obtained  from  it  a  compound, 
m.  p.  254°,  which  is  probably  an  aminohydroxy valeric  acid,  C5H11OgN, 
and  another  substance,  m.  p.  217 — 218°.  From  the  analytical  results, 
this  substance  is  either  an  aminovaleric  acid,  C5Hn02N,  or  an 
anhydride  of  aminohydroxyvaleric  acid,  C5H902N,  but  the  former  is 
more  probable,  since  it  yields  a  well-defined,  crystalline  copper  salt. 
These  acids  are  not  derived  from  the  arginine,  since  the  latter  com¬ 
pound  is  obtained  both  from  deaminoglutin  and  glutin  to  about  the 
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same  extent,  so  that  it  is  probable  that  besides  the  arginine  residue, 
there  is  present  in  glutin  a  diaminovaloric  acid.  W.  H.  G. 

Thioglutin.  Wl.  S.  Sadikoff  (J.  Russ.  Phys .  Chem.  Soc .,  1907, 
39,  411 — 422). — When  collagen  is  heated  with  alkalis,  the  general 
properties  of  the  gummy  complex  seem  to  be  destroyed,  but  when  an 
aqueous  solution  of  glutin  is  heated  with  alkalis,  in  the  presence  of 
carbon  disulphide,  a  sulphur  derivative,  thioglutin,  is  formed,  which 
very  readily  undergoes  both  condensation  and  hydrolysis.  It  is  com¬ 
bined  with  water  in  a  colloidal  state,  which,  when  removed,  causes  the 
thioglutin  to  decompose.  Thioglutin  consists  chiefly  of  a  gelatinous 
substance  combined  with  a  base,  such  as  sodium,  calcium,  &c.,  the 
calcium  compound  being  the  most  gelatinous  and  stable.  Thio¬ 
glutin  contains  3%  to  4°£  of  sulphur  and  3-6%  to  7 '6%  of  calcium  ; 
it  forms  definite,  unstable,  very  gelatinous  salts  with  lead  and 
tannin.  A  hot  solution  of  thioglutin  forms  a  gelatinous  mass  on 
cooling,  which  on  gradual  desiccation  at  the  ordinary  temperature, 
whether  exposed  to  the  atmosphere  or  not,  becomes  covered  with  a 
bright  red  crust,  a  condensation  product  not  containing  any  gummy 
complex.  In  the  presence  of  water,  the  colour  is  deepened,  whilst 
different  salts  produce  various  shades  of  colour  in  this  crust.  On  pre¬ 
cipitation  with  alcohol  and  drying,  thioglutin  is  converted  into  thio- 
glutan,  which  itself  readily  decomposes,  forming  a  soluble  and  an 
insoluble  substance.  By  treating  collagen  with  calcium  sulphide, 
sulphur  derivatives  are  obtained  very  similar  to  thioglutin,  but  not  so 
strongly  gelatinous.  Z.  K. 

Behaviour  of  Opsonin  and  Serum  Proteins  During  Pressure 
Filtration.  Warrington  Yorke  (Bio-Chem.  J.,  1907,  2,  357 — 362). — 
Serum  was  filtered  under  pressure  through  a  Pasteur-Chamberland 
filler ;  as  filtration  proceeded,  less  and  less  and  finally  no  protein  came 
through.  Opsonins  do  not  pass  a  filter  of  this  kind  and  are  non- 
dialysable  through  parchment  paper.  These  facts,  together  with 
Tamar  and  Bispham’s  observation  ( J .  Exper.  Med.,  Dec.,  1906)  that 
they  are  precipitable  with  euglobulin  by  half  saturation  with  am¬ 
monium  sulphate,  are  in  favour  of  the  protein  like  nature  of  opsonins. 

W.  D.  H. 

Atoxyl.  Ernest  Fourneau  (J.  Pharm.  Chirn.,  1907,  [vi],  25, 
528 — 537). — Since  the  publication  of  the  author’s  preliminary  note  on 
the  subject  (ibid.,  32),  Ehrlich  and  Bertheim  have  suggested  that  atoxyl 
has  the  constitution  NH2,C6H4*AsO(OH)-ONa,4H20  (Berl.  Min.  Woch., 
1907,  682).  The  author  has  now  compared  the  substance  with  the  so- 
called  arsenanilide,  prepared  by  Bechamp  in  1863,  and  finds  that  the  two 
are  identical.  Atoxyl  crystallises  with  5H20  and  loses  3H20  by 
efflorescence.  The  anhydrous  substance  is  readily  soluble  in  methyl 
alcohol.  The  reactions  of  its  aqueous  solution  with  solutions  of  various 
metallic  salts  and  a  detailed  account  of  its  therapeutic  action  are  given 
in  the  original.  T.  A.  H. 
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Equilibrium  Isomerism  on  Heating  Bromides  of  the  Com¬ 
positions  CnH2n+1Br  and  CnH2llBr2.  Alexei  Faworsky  (Annalen, 
1907,  354,  325 — 389.  Compare  Abstr.,  1895,  i,  496  ;  Ageewa,  Abstr., 
1905,  i,  776). — Reversible,  intramolecular  transformations  of  iso- 
merides,  which  take  place  under  the  influence  of  a  catalyst  such  as 
potassium  hydroxide,  may  be  represented  by  the  equation 
A  +  K  ^  A'  +  K,  in  which  A  and  A'  are  the  isomerides  and  K  is  the 
catalyst.  Consideration  of  the  mechanism  of  these  reactions  led  to 
the  expectation  that  such  transformations  taking  place  in  the  absence 
of  a  catalyst  would  be  found  also  to  be  reversible.  Such  cases  have 
been  found  in  the  intramolecular  transformations  of  the  bromides 
CuH2o+1Br  and  CnH2uBr2,  which  take  place  when  these  are  heated. 

According  to  Aronstein  (Abstr.,  1881,  567),  n-propyl  bromide 
dissociates  at  280°  into  propylene  and  hydrogen  bromide,  which  re¬ 
combine,  forming  isopropyl  bromide.  It  is  found  now  that  on  five 
successive  heatings  for  eight  hours  at  250°,  the  fraction,  b.  p.  69 — 70°, 
being  removed  after  each  heating,  200  grams  of  isopropyl  bromide 
yield  40  grams  of  n-propyl  bromide.  Hence  the  transformation  is 
reversible,  as  expressed  by  the  equation  CH2Me-CH2Br  =  CHMelCH2  + 
HBr  *  CHMe2Br,  and  the  addition  of  hydrogen  bromide  to  propylene 
must  take  place  in  part  contrary  to  Markownikoff’s  rule. 

Similar,  but  more  complicated,  results  are  obtained  with  other 
bromides  and  dibromides.  The  discussion  of  the  results  leads  to  the 
conclusion  that  tautomerism  and  the  reversible,  intramolecular  trans¬ 
formations  of  ordinary  isomerides  are  analogous  phenomena  and  may 
be  included  in  one  group,  to  which  Schaum’s  term,  equilibrium  iso¬ 
merism,  is  applied. 

I.  Equilibrium  Isomerism  on  heating  iso  Butyl  and  tert  .-Butyl 
Bromides. — [With  Wad.  Tolstopjatoff.] — Eltekoff  found  ( Ber .,  1876, 
8,  1244)  that  the  transformation  of  isobutyl  into  tert.- butyl  bromide, 
which  takes  place  slowly  at  145°,  more  rapidly  at  higher  temperatures, 
reaches  an  equilibrium  independently  of  the  temperature  when  20%  of  the 
isobromide  remains  unchanged,  but  later  ( Inaug .  Diss.,  Charkoff,  1884) 
considered  that  the  transformation  probably  takes  place  completely. 
The  experiments  described  in  this  paper  show  that  the  transformation 
is  reversible,  and  that  an  equilibrium  between  the  two  isomerides  is 
established  when  either  bromide  is  heated  at  210 — 220°;  the  main 
reaction  is  represented  by  the  equilibrium  equation :  OMe3Br  ^ 
CMeaICH2  +  HBr  ^  CHMe^CHgBr.  Part  of  the  intermediately 
formed  isobutylene  reacts  with  isobutyl  bromide,  CMe2!CH2  +  CMe3Br=> 
CMe2*CH2*CMe2Br,  forming  isodibutyl  bromide. 

II.  Equilibrium  Isomerism  on  heating  Bromoisopentanes. — [With 
E.  Fritzmann.] — Eltekoff  ( loc .  cit.)  found  that  isoamyl  bromide  is 
transformed  at  256 — 260°  into  the  teri.-bromide,  which  is  found  now 
to  yield,  at  220°,  15 — 20%  of  the  sec. -bromide,  3—4%  of  the  two  pri- 
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mary  amyl  bromides,  and  1 — 2%  of  higher  brominated  by-products, 
75 — 80%  remaining  unchanged.  The  equilibrium  is  represented  by  the 
equation  CH2Br‘CH2Prf*  ^  CH^CHPr*3  +  HBr  =  CHBrMePr*  = 
OHMe:CMe2  +  HBr  —  CBrMe2Et  =  CH0*.GM  eEt  +  HBr  = 
CH2Br*CHMeEt. 

The  reactions  take  place  in  part,  not  only  contrary  to  Markowni- 
koff’s,  but  also  to  Say  tzeff’s,  rule  that  on  formation  of  a  hydrogen  haloid 
from  an  alkyl  haloid  the  hydrogen  atom  is  split  off  from  the  less 
hydrogenated  carbon  atom. 

III.  Equilibrium,  Isomerism  on  heating  Ethylene  and  Elhylidene 
Dibromides. — [With  N.  Sokownin  and  Zinewsky.] — The  equilibrium 
mixture  of  ethylene  and  ethylidene  dibromides,  obtained  on  heating 
either  isomeride,  contains  chiefly  ethylene  dibromide.  Thus  40  grams  of 
ethylene  dibromide,  b.  p.  130 — 131°,  when  heated  at  300 — 315°,  yields 
35  grams,  b.  p.  106*5 — 110*5°;  ethylidene  di bromide  has  b.  p.  108°. 
Ethyl  bromide  and  tribromoethane,  formed  according  to  the  equations 
C2H4Br2  +  HBr  ^  02H5Br  +  Br2  and  C2H4Br2  +  Br2  ^  C2H3Br3  + 
HBr,  are  found  as  by-products.  The  ethylidene  dibromide,  formed 
from  its  isomeride,  is  identified  by  conversion  into  the  dibenzoate, 
CHMe(OBz)2,  which  crystallises  in  colourless  prisms,  m.  p.  72°.  A 
mixture  of  this  with  ethylene  dibenzoate,  m.  p.  71 ‘5°,  formed  from 
ethylene  dibromide,  had  m.  p.  51°. 

IV.  Equilibrium  Isomerism  on  heating  Dibromopropanes. — [With 
N.  Sokownin.] — Propylene  dibromide  remains  almost  unchanged  at 
200 — 205°,  but  at  240 — 250°  is  transformed  to  the  extent  of  2 — 3% 
into  trimethylene  dibrotnide.  This,  on  the  other  hand,  when  heated  at 
240 — 250°,  yields  an  equilibrium  mixture  consisting  chiefly  of  propyl¬ 
ene  dibromide  together  with  trimethylene  dibromide,  n-  and  iso - 
propyl  bromides,  and  tribromopropane,  whilst  dibromoacetol  at 
220 — -230°  is  transformed  almost  entirely  into  propylene  dibromide 
together  with  only  traces  of  trimethylene  dibromide.  Small  amounts 
of  dibromoacetol,  formed  when  propylene  dibromide  is  heated  at 
225 — 230°,  are  identified  by  conversion  into  the  dibenzoate.  The 
presence  of  the  unknown  propylidene  dibromide  in  these  equilibrium 
mixtures  could  not  be  determined. 

V.  Equilibrium  Isomerism  on  heating  Dibromoisobutanes. — [With 
N.  Sokownin.] — When  heated  at  205 — 220°,  isobutylene  dibromide 
yields  chiefly  /I-methyltrimethylene  dibromide  together  with  small 
amounts  of  iso -  and  tert. -butyl  bromides  and  tribromoisobutane. 

fi-Methyltrimethylene  dibromide,  CHMe(CH2Br)2,  b.  p.  1 7 7 *5 — -178 °f 
765  mm.,  D°  1*8515,  D;;0  “1*8207,  is  reduced  by  zinc  dust  and  alcoholat 
60 — 93°,  forming  methylcyciopropane  together  with  traces  of  iso¬ 
butylene,  and  when  heated  with  silver  acetate  forms  a  diacetate,  b.  p. 
211 — 214°/770  mm.,  which,  on  hydrolysis,  yields  /3-methyltrimethylene 
glycol,  C4H10O2,  b.  p.  110—111714*5  mm.  or  214—214*57771  mm., 
Dq  1*0297.  This,  on  oxidation  with  potassium  permanganate,  forms 
methylmalonic  acid. 

When  heated  at  210 — 225°,  /3-methyltrimethylene  dibromide  is 
transformed  to  the  extent  of  more  than  50%  into  isobutylene  dibromide. 
The  presence  of  isobutylidene  dibromide  in  the  equilibrium  mixtures 
has  not  been  established  ;  in  any  case,  it  would  be  present  only  in  traces. 
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VI.  Equilibrium  Isomerism  on  heating  Dibromo^butanes. — [With 
N.  Sokownin.] — When  heated  at  215 — 220°,  114  grams  of  a/?-dibromo- 
n-butane,  b.  p.  99 — 99*5°/100  mm.  or  165  — 166°/760  mm.,  yields  6-5 
grams  of  a  fraction,  b.  p.  59 — 62'5°/25  mm.  or  158 — 161°/759  mm., 
which  consists,  at  least  for  the  most  part,  of  /2y-dibromo-w-butane,  as 
on  successive  treatment  with  sodium  ethoxide  and  bromine  it  forms 
/3/fyy-tetrabromobutane. 

When  heated  at  220 — 230°,  280  grams  of  /?y-dibromo-n-butane, 
containing  small  amounts  of  the  ay8-isomeride  formed  from  isobutyl 
alcohol  (Abstr.,  1890,  1218),  yields  40  grams  of  ay-dibromo-n-butane, 
b.  p.  173*5 — 176-5°/767  mm.  (Demjanoff,  Abstr.,  1895,  i,  161),  and 

10  grams  of  aS-dibromo-n-butane  (Hamonet,  Abstr.,  1905,  i,  403). 
Omitting  the  intermediately  formed  hydrogen  bromide  and  isomeric 
butylenes,  the  equilibrium  is  represented  by  the  equation  : 

CH2Br*CHEtBrx 

vCHMeBr-CH2*CH2Br  ^ 

CHMeBr-CHMeBr^  CH2Br-CH2-CH2-CH2Br. 

VII,  Equilibrium  Isomerism  on  heating  Dibromoisopentanes. — 
[With  L.  Kutscheroff.] — After  being  heated  at  180 — 185°,  1850 
grams  of  /3-methyl-AP-butylene  dibromide,  b.  p.  47*5 — 48°/10  mm. 
(Ipatieff,  Abstr.,  1896,  i,  401),  yields  three  fractions.  The  fraction, 
b.  p.  61 — 65°/l  0  mm.,  550  grams,  contains  ^SS-dibromo-y3-methyl- 
?i-butane,  which,  on  hydrolysis  with  potassium  carbonate,  yields 
aa-dimethyltrimethylene  glycol  (Kondakoff,  Abstr.,  1893,  i,  541) 
together  with  traces  of  isopropylethylene  dibromide.  The  fraction, 
b.  p.  68 — 70°/10  mm.,  115  grams,  contains  /?S-dibromo-/?-methyl-w- 
butane  together  with  smaller  amounts  of  isopropylethylene  and 
/J-methyltetramethylene  dibromides.  The  fraction,  b.  p.  80 — 83°/ 

11  *5  mm.,  44  grams,  contains  j. 3-methyltetramethylene  dibromide , 

CH2Br-CHMe-CH2-CH2Br, 

1*7491,  Dj°  1*7225,  which  forms  a  diacetate,  C5H10(OAc)2,  b.  p. 
113°/12  mm.  This,  on  hydrolysis,  forms  (3-methyltetramethylene  glycol, 
C5H1202,  b.  p.  131 — 133°/18  mm.,  which,  on  oxidation  with  potassium 
permanganate,  yields  methylsuccinic  acid.  Ethyltrimethylene  di¬ 
bromide  is  not  present. 

The  equilibrium  mixture,  obtained  by  heating  /3S-dibromo-/?-methyl- 
n-butane  at  180 — 185°,  contains  chiefly  trimethylethylene  dibromide 
and  small  amounts  of  a(3-dibromo-(3-methyl-n-butane,  CH2Br*CMeEtBr, 
b.  p.  63 — 65°/18  mm.  ;  when  heated  with  water  and  lead  dioxide, 
distilled,  and  treated  with  moist  silver  oxide,  this  yields  methyl 
isopropyl  ketone  and  silver  isovalerate,  C5H902Ag,  which  must  be 
derived  from  aa-methylethylethylene. 

Of  the  substances  represented  in  the  equilibrium  equation  : 
CH2Br*CMeEtBr  ~  CH2Br-CHMe-CHMeBr  =  0MeoBrCHMeBr 

^  CH2Br-CHPr0Br 

^  CMe2Br •  CH2*  CH2Br (C  , 

VCH2Br*OH2*CHMe*CH2Br 
only  ay-dibromo-/3-methyl-n-butane  has  not  been  isolated. 

Primary  and  secondary  monobromo-  and  tribromo-isopentanes  are 
shown  to  be  present  in  the  fractions,  having  the  lowest  boiling  points, 
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obtained  from  the  equilibrium  mixture  formed  by  heating  /3-methyl- 
A^-butylene  dibromide.  G.  Y. 

Chloromethylnitrolic  Acid.  Giacomo  Ponzio  (Aid  R.  Accad. 
Sci.  Torino,  1907,  42,  780 — 788). — It  was  stated  by  Glutz  («7.  pr. 
Ghent. ,  1870,  1,  141)  and  by  Barbaglia  (this  Journ.,  1873,  877)  that 
the  action  of  concentrated  nitric  acid  on  chloroacetone  yields  a  com¬ 
pound,  C3H402NC1,  which  was  afterwards  shown  to  be  chlorotsonitroso- 
acetone.  But  Tcherniac  (Abstr.,  1892,  1425)  demonstrated  that  the 
compound  used  by  Barbaglia  and  probably  also  by  Glutz  was  not 
chloroacetone,  but  a  mixture  of  dichloroacetone  and  acetone.  The 
author  finds  that  the  interaction  of  true  chloroacetone  and  concen¬ 
trated  nitric  acid  yields  chloromethylnitrolic  and  oxalic  acids.  The 
reaction  proceeds  with  intermediate  formation  of  chlorotsonitroso- 
acetone,  thus  : 

CH2Cl-COMe  NOH:CCl-COMe  — H2C204  +  N0H:CC1*N02. 

Chloromethylnitrolic  acid ,  N0H1CC1‘N09,  crystallises  from  chloro¬ 
form  in  flattened  needles  exhibiting  a  faint  yellow  reflection,  m.  p. 
101°  (decomp.).  It  can  be  kept  unchanged  for  some  time  in  sealed 
vessels,  but  in  the  air  it  decomposes  rapidly  with  evolution  of  nitrous 
fumes.  It  has  the  normal  molecular  weight  in  freezing  acetic  acid 
and  dissolves  readily  in  ether  and,  to  a  moderate  extent,  in  chloroform 
or  carbon  tetrachloride ;  it  dissolves  also  in  benzene,  but  decomposes 
when  the  solution  is  heated.  It  is  acted  on  by  water,  undergoing 
limited  decomposition  according  to  the  equation  :  N0HICC1’M02  = 
C02  +  HC1  +  N20.  Its  salts  are  very  unstable,  and  in  presence  of 
water  undergo  quantitative  decomposition,  yielding  nitrous  oxide 
together  with  the  carbonate  and  chloride  of  the  metal.  This  decom¬ 
position  is  similar  to  that  occurring  with  nitrolic  acids  in  presence  of 
water  (compare  Graul  and  Hantzsch,  Abstr.,  1899,  i,  187).  In 
presence  of  acids,  chloromethylnitrolic  acid  is  moderately  stable. 

T.  H.  P. 

Synthesis  of  Secondary  woAmyl  Alcohol.  Louis  Henry 
( Gompt .  rend.,  1907,  145,  21 — 25).— -By  the  action  of  magnesium 
methyl  bromide  in  ethereal  solution  on  isobutylene  oxide,  neither 
yy  dimethylpropyl  alcohol  nor  /3-methylbutane-/3-ol  is  formed,  but  the 
product  consists  of  /3-methylbutane-y-oI,  also  formed  by  the  action  of 
magnesium  methyl  bromide  on  tsobutaldehyde,  which  is  isomeric  with 
isobutylene  oxide.  This  unlooked-for  result  is  probably  due  to  the 
preliminary  transformation  of  isobutylene  oxide  into  isobutaldehyde, 
since  yy-dimethylpropyl  alcohol,  a  direct  product  from  the  oxide,  is 
known  to  change  into  the  tertiary  /3-methylbutane-/3-ol,  but  not  into 
the  secondary  /3-methyl butane-y-ol. 

The  syntheses  of  the  latter  alcohol  by  the  action  of  zinc  methyl  on 
bromoacetyl  bromide  (Winogradoff,  Abstr,,  1878,  483)  and  on  chloro- 
acetyl  chloride  (Bogomotez,  Annalen,  1881,  209,  70)  are  probably  to 
be  explained  by  the  reaction  of  the  zinc  methyl  with  the  ’COBr  and 
COC1  groups,  forming  the  compounds  CH2Br*CMe2‘OZnMe  and 
CH2Cl*CMe2*OZnMe,  which  by  splitting  off  MeZnCl  or  MeZnBr 
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form  isobutylene  oxide,  the  latter  then  reacting  with  zinc  methyl  as 
with  magnesium  methyl  bromide  (compare  this  vol.,  i,  670). 

Magnesium  methyl  bromide  in  ethereal  solution  reacts  with  chloro- 
acetone  giving  the  compound  CH2Cl*CMe2*OMgBr,  which,  on  heating 
in  ethereal  solution,  forms  magnesium  chlorobromide  and  isobutylene 
oxide,  the  latter  then  reacting  with  magnesium  methyl  bromide  in  the 
usual  way. 

By  the  action  of  magnesium  methyl  bromide  (3  mols.)  on  chloro- 
acetyl  chloride  (1  mol.),  whilst  the  chief  product  is  isobutylene 
chlorohydrin,  CH2,Cl,CMe2*OH,  a  very  appreciable  quantity  of 
y3-methylbutane-y-ol  is  formed.  E.  H. 

Cetyl  Alcohol  from  the  Fat  of  Dermoid  Cysts.  Franz 
Ameseder  ( Zeitsch .  physiol.  Chem.,  1907,  52,  121 — 128.  Compare 
Ludwig,  Abstr.,  1897,  ii,  336).— The  compound  obtained  from  the  fat 
of  dermoid  cysts  and  described  as  cetyl  alcohol  is  shown  to  be  an 
eicosyl  alcohol,  C20H42O ;  it  melts  at  70°  and  yields  an  acetate,  m.  p.  44°, 
b.  p.  220°/3  mm.  The  acetate  when  hydrolysed  yields  17’3%  of 
acetic  acid,  and  the  alcohol  when  oxidised  yields  arachidie  acid. 

J.  J.  S. 


Structural  Stability  of  Ethylene  Oxide.  Louis  Henry  ( Compt . 
rend.,  1907,  145,  154 — 156). — "When  treated  with  magnesium  methyl 

CH  “v 

bromide,  isobutylene  oxide,  ^>0,  yields  the  secondary  isoamyl 

alcohol,  CHMe2'CHMe*OH,  but  ethylene  oxide  gives  the  primary 
n-butyl  alcohol.  Hence,  contact  with  magnesium  ethyl  bromide  does 
not  cause  ethylene  oxide  to  react  as  if  it  had  the  isomeric  constitution 
CHMelO.  This  is  due  to  the  stability  conferred  upon  polycarbon 
nuclei  and  carbon  molecules,  in  general,  by  abundance  of  hydrogen. 

T.  H.  P. 


Hydrolysis  of  the  Ethylenic  Oxides  by  Sulphuric  Acid. 
Louis  Henry  (Compt.  rend.,  1907,  144,  1404 — 1406). — The  method 
of  preparing  glycerol  a-chlorohydrin  by  the  hydrolysis  of  epichloro- 
hydrin  by  sulphuric  acid  is  applicable  to  all  the  ethylenic  oxides 


containing  the  group 


:c 

i 

:c 


>o. 


Since  the  latter  can  be  readily  pre¬ 


pared  from  the  monochlorohydrins  containing  the  group  !C(OH)*CClI, 
which  are  obtained  by  the  application  of  Grignard’s  reaction  to 
chloro-ketones  containing  the  group  •COCCI.',  or  to  esters  of  a-ehloro- 
fatty  acids,  the  method  is  a  convenient  one  for  preparing  the  a-glycols. 
In  this  way,  the  author  has  obtained  isobutylene  glycol, 
OH*CMe2*CH2*OH, 

/ 3-ethylbutylene-afd-glycol ,  CEt2(OH)*CH2*OH,  a  crystalline  solid, 
m.  p.  46°,  b.  p.  200 — 202°/756  mm.,  (d-methylbutylene-afl-glycol, 
CMeEt(OH)*CH2*OH,  a  liquid,  b.  p.  190°/756  mm.,  /I-isoamylene 
glycol,  OH’CMeg’CHMe'OH,  and  a-methyl- fi-amylene  glycol , 
CHEt(OH)*CMe2‘OH, 

a  liquid,  b.  p.  184 — 185°,  prepared  from  ethyl  a-chlorobutyrate.  The 
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(3 -oxides  being  prepared  from  the  /8-glycols  by  dehydration  with 
sulphuric  acid  are  not  affected  by  the  latter  reagent.  E.  H. 


The  Pinacone  from  Diethyl  Ketone,  and  its  Derivatives 
formed  by  the  Action  of  Acids.  Maximilian  Samec  ( Monalsh ., 
1907,  28,  739—765). — An  investigation  to  determine  the  constitution 
of  the  oxide,  C10H20O,  and  hydrocarbon,  C10H13,  obtained  by  Kohn 
(Abstr.,  1905,  i,  167)  by  the  action  of  dilute  sulphuric  acid  on  propione- 
pinacone.  Diethyl  ketone,  when  reduced  with  sodium  in  ethereal  solu¬ 
tion  under  an  aqueous  solution  of  potassium  carbonate,  yields,  in  addi¬ 
tion  to  the  pinacone,  an  analogue  of  phorone  (compare  Braun  and 
Kittel,  this  vol.,  i,  16),  the  formation  of  which  was  not  observed  by 
Kohn  (Joe.  cit.). 

The  phorone  from  diethyl  ketone  is  an  oil,  b.  p.  153 — 155°/'20  mm., 
which  does  not  solidify  at  -  80°.  It  has  the  formula 
CEt2:CMe-CEt:CMe-COEt 

or  CEt^CMe'COCMelCEtg,  since  it  gives  acetic,  propionic,  and  pyruvic 
acids  on  oxidation,  forms  an  additive  compound  with  2  mols.  of  bromine, 
and  yields  an  oxime ,  C15H26!NOH,  a  yellowish-brown,  crystalline 
substance,  m.  p.  52°. 

That  propionepinacone  is  undoubtedly  a  substituted  glycol,  follows 
from  the  fact  that  it  reacts  with  zinc  ethyl  with  the  formation  of 
a  substance ,  EtZn-OCEt^CEto'OZnEt,  which  is  decomposed  by  water, 
forming  zinc  hydroxide  and  regenerating  the  pinacone. 

The  oxide,  C10HO0O,  probably  has  the  formula 

CHEt<P™!>0, 

since  it  neither  reacts  with  zinc  ethyl  nor  gives  an  oxime,  and  yields 
on  oxidation  with  potassium  permanganate  the  following  products  :  an 
oxide, C9H180,  as-diethylacetone,  diethyl  ketone,  a-ethylbutyric  acid, the 
acids ,  C9H1808,  CflH1203,  CpH1403,  C10H20O4,  acetic  and  propionic  acids, 
and  carbon  dioxide.  An  alcohol,  C10H22O,  is  obtained  by  reducing  the 
oxide  with  sodium  in  alcoholic  solution. 

The  hydrocarbon,  C10H18,  has  either  the  formula  U  A>CEt2  or 

V  Hit 


CEt<CEt>CH- 

since  it  forms  an  additive  compound  with  1  mol.  of  bromine,  yields  on 
reduction  a  saturated  hydrocarbon,  C1QH20,  and  on  oxidation  the  acids, 
06H1203,  Oj0H20O4,  and  acetic  and  propionic  acids.  The  relationship 
existing  between  these  compounds  is  made  clear  by  the  aid  of  the 
above  formulae. 

The  oxide,  C9H180,  is  a  liquid,  b.  p.  1 80° ;  it  is  very  similar  to  the 
oxide  from  which  it  is  derived,  since  it  does  not  combine  with  bromine, 
neither  does  it  interact  with  hydroxylamine,  water,  zinc  ethyl,  or 
sodium.  It  therefore  probably  has  the  formula 

CHEt<CE(>°- 

When  oxidised  with  potassium  permanganate,  it  gives  the  acids  C9H1803 
and  CgHj2Og. 
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The  acid,  C9Hig03,  i9  probably  identical  with  that  obtained  by  Kohn 
{loo.  cit.),  who  assigned  to  it  the  formula  C9HI603. 

The  acid,  C6H1203,  is  undoubtedly  a-hydroxy-a-ethylbutyric  acid, 
since  it  gives  a  barium  salt,  (C6Hn03)2Ba,.  and  yields  diethyl  ketone, 
carbon  dioxide,  and  acetic  and  propionic  acids  on  oxidation. 

The  acid ,  C8H1403,  is  probably  diethylacetoacetic  acid,  since  it  gives 
a  brown  turbidity  with  ferric  chloride  and  is  decomposed  by  dilute 
sulphuric  acid  into  a-ethylbutyric  and  acetic  acids. 

The  acid,  C10H20O4,  has  either  the  formula 

0H-CHMe-CEt2-CH(0H)*CH2*C02H 
or  0H*CHMe'C(0H)(CHEt2),CH2*C02H,  since  it  gives  a  silver  salt, 
C10H19O4Ag,  and  yields  diethyl  ketone  and  malonic  acid  on  oxidation. 
When  heated  alone,  it  decomposes  into  diethyl  ketone,  acetic  acid,  and 
carbon  dioxide. 

The  alcohol,  C,0H22O,  is  a  liquid,  b,  p.  205°.  It  does  not  combine 
with  bromine,  and  gives  the  iodoform  reaction. 

The  saturated  hydrocarbon,  C10H20,  is  a  liquid,  b.  p.  198°. 

W.  H.  G. 

Asymmetric  Derivatives  of  Hexane  -  a  £  -  diol  ;  Hepta- 
methylene  Glycol.  R.  Dionneau  ( Compt .  rend.,  1907, 145, 127 — 129. 
Compare  Abstr.,  1906,  i,  134). — Bromo-ethers  of  hexane-a^-diol  are 
obtained  more  easily  from  the  dibromo-  than  from  the  dialkyloxy-com-. 
pounds. 

£- Bromo-a-methoxyhexane ,  CH2Br,[CH2]4*CH2*OMe,  formed  together 
with  a£-dimethoxy hexane  by  the  action  of  sodium  ethoxide  on  a£-di- 
bromohexane,  is  obtained  in  a  75%  yield  as  a  colourless  liquid,  b.  p. 
112°/35  mm.,  D21  T194,  having  a  slight  fruity  odour.  This  forms  the 
magnesium  derivative,  MgBr,CH2,[CH2]4'CH2,OMe,  which  reacts  with 
bromomethoxymethane  yielding  ay-dimethoxyheptane, 
CH2([CH2]3*OMe)2. 

a-g- Dibromoheptane,  b.  p.  156°/35  mm.,  is  prepared  by  heating  the 
dimethoxyheptane  with  hydrobromic  acid  at  100°,  and  reacts  with 
sodium  phenoxide,  forming  diphenoxyheptane,  m.  p.  53°.  ag-Diacetoxy- 
heptane,  formed  by  the  action  of  silver  acetate  on  the  dibromoheptane, 
is  a  colourless  liquid,  b.  p.  270°,  D15  1’01,  and  when  hydrolysed  yields 
heptane- ag-diol  ( heptamethylene  glycol),  which  is  obtained  in  crystals, 
m.  p.  19°,  b.  p.  172°/35  mm.  or  259°/760  mm.,  and  deliquesces  on 
exposure  to  air.  G.  Y. 

Direct  Hydrogenation  of  the  Anhydrides  of  Aliphatic 
Acids.  Paul  Sabatier  and  Alphonse  Mailhe  (Compt.  rend.,  1907, 
145,  18 — 21). — When  the  vapour  of  acetic  anhydride  mixed  with 
excess  of  hydrogen  is  passed  over  reduced  nickel  heated  at  180°,  there 
are  formed  (1)  a  small  quantity  of  acetaldehyde;  (2)  ethyl  acetate; 
(3)  ethyl  alcohol,  and  (4)  acetic  acid.  The  first  reaction  probably 
consists  in  the  splitting  up  of  the  acetic  anhydride  molecule,  thus : 
(COMe)20  +  H2  =  CH3*CHO  +  CH3*G02H.  The  aldehyde  is  further 
hydrogenated  to  ethyl  alcohol,  part  of  which  esterifies  some  of  the 
acetic  acid,  the  water  so  liberated  acting  on  some  of  the  unaltered  acetic 
anhydride.  The  first  reaction  cannot  be  the  direct  hydrogenation  of 
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acetic  anhydride  to  ethyl  acetate,  thus  :  (COMe)aO  -f  2H2  =  CHa*C02Et  + 
H20  (compare  Godchot,  Bull.  Soc.  chim.,  1907,  [iv],  1,  243),  followed  by 
decomposition  into  acetaldehyde  and  ethyl  alcohol,  since  ethyl  acetate 
is  not  hydrogenated  at  180°.  The  nickel  is  not  attacked  by  the  acetic 
acid  produced.  Similarly,  with  propionic,  methylpropionic,  butyric,  and 
methylbutyric  anhydrides  the  main  reaction  is  a  decomposition  into 
acid  and  aldehyde,  and  this  is  followed  by  hydrogenation  of  the  aldehyde 
and  formation  of  the  ester.  The  proportion  of  the  latter  diminishes, 
whilst  that  of  the  aldehyde  increases,  with  the  carbon-content  of  the 
anhydride.  Tbe  reaction  is  the  same  when  reduced  copper  at  200 — 210° 
is  substituted  for  the  nickel,  but  copper  being  much  less  active,  the 
principal  products  are  the  aldehyde  and  acid  (which  attacks  copper 
much  more  rapidly  than  nickel).  E.  H. 

New  Derivative  of  Molybdenum  Peroxide.  Arrigo  Mazzuc- 
chelli  (A tit  JR.  Accad.  Lincei,  1907,  [v],  10,  i,  963 — 966.  Compare 
this  vol.,  ii,  54). — When  barium  chloride  solution  is  added  to  a  solu¬ 
tion  of  the  compound  Mo03,(NH4)2C204  and  the  crystalline  precipitate 
formed  treated  with  hydrogen  peroxide,  it  yields  the  compound 
BaC90.,MoO.,2AH„0,  which  separates  from  aqueous  alcohol  in  cream- 
yellow  flocks.  T.  H.  P. 

Attempts  to  Prepare  Esters  of  Ortho- Acids.  Hans  Reitter 
and  A.  Weindel  (Ber.,  1907,  40,  3358 — 3361.  Compare  this  vol.,  i, 
677). — Attempts  have  been  made  to  prepare  the  semi-ortho-ester  of 
malonic  acid,  C02EfCH2*C(0Et)3,  by  the  action  of  alcohol  at  the 
ordinary  temperature  on  the  hydrochloride  of  the  iminoether  of  ethyl 
cyanoacetate  (Pinner  and  Oppenheimer,  Abstr.,  1895,  i,  266).  The 
product  actually  obtained  by  fractional  distillation  under  reduced 
pressure,  after  the  removal  of  ammonium  chloride,  contains  a  molecule 
of  alcohol  less  than  the  expected  ester,  and  is  probably  ethyl  [}-diethoxy- 
acrylate,  C(0Et)2.'CH,C02Et.  It  is  a  colourless,  refractive  liquid,  b.  p. 
127-8 — 128  2°/12  mm.,  D15  1’035.  With  an  excess  of  bromine  in  chloro¬ 
form  solution,  it  yields  ethyl  dibromomalonate,  and  with  water  at  the 
ordinary  temperature  it  yields  ethyl  alcohol  and  ethyl  malonate  : 

C(0Et)2:CH*C02Et  +  H20  «=  CH2(C02Et)2  +  EtOH. 

J.  J.  s. 

Intermediate  Products  in  Chemical  Reactions.  Julius 
Tafel  {Ber.,  1907,  40,  3318 — 3321). — Polemical.  A  reply  to  Wohl’s 
contention  that  intermediate  products  exist  in  transformations  such  as 
that  of  fumaric  into  maleic  acid  (this  vol.,  i,  583).  W.  R. 

Diglycollic  Acid  and  its  Homologues.  ]£mile  Jungfleisch  and 
Marcel  Godchot  {Compt.  rend.,  1907,  145,  70 — 73.  Compare  this 
vol ,  i,  471). — By  the  action  of  ethyl  chloroacetate  on  the  sodium 
derivative  of  ethyl  glyeollate,  diethyl  diglycollate,  0(CH2*C02Et)2,  b.  p. 
129 — 130°/20  mm.,  is  formed,  and  by  saponification  gives  Heintz’s 
diglycollic  acid  ( Annalen ,  1867,  144,  91).  The  interaction  of  ethyl 
a-bromopropionate  with  the  sodium  derivative  of  ethyl  glyeollate,  or 
ethyl  chloroacetate  with  the  sodium  derivative  of  ethyl  lactate,  gives 


ORGANIC  CHEMISTRY. 


749 


ethyl  methyldigly  collate,  C02Et*CHMe*0*CH2,C02Et,  a  liquid  insoluble 
ia  water,  b.  p.  122 — 125°/20  mm.,  which,  by  the  method  previously 
described,  yields  the  acid  in  crystals,  m.  p.  30°.  When  the  latter  is 
heated  with  acetyl  chloride,  it  loses  water,  forming  methyldiglycollic 

anhydride ,  a  syrupy  liquid,  b.  p.  122 — 125°/ 

25  mm.,  D20  1*2729,  which  in  contact  with  water  regenerates  the  acid. 

By  the  prolonged  action  of  concentrated  aqueous  ammonia  on  ethyl 
methyldiglycollate,  the  diamide,  NH^CO'CHMe’OCH^CONH,,,  is 
formed  in  small  prisms,  m.  p.  126°.  By  heating  the  latter  above  its 
melting  point,  or  by  treating  a  benzene  solution  of  the  anhydride  with 
dry  ammonia,  a  substance  is  formed  which  seems  to  be  the  correspond¬ 
ing  imide. 

When  ethyl  dilactylate  is  submitted  to  the  action  of  cold  concen¬ 
trated  aqueous  ammonia,  it  is  transformed  into  dilactylic  diamide, 
0(CHMe*C0*NH2)2,  forming  thin  plates,  m.  p.  156°;  when  heated  at 
160 — 170°,  the  latter  loses  ammonia,  forming  the  imide , 


n<^CHMe-C(K 

uvCHMe-CCK 


NH, 


which  crystallises  in  large,  colourless  prisms,  m.  p.  122°.  E.  H. 


Preparation  of  Ketone  Acetals.  Alexander  E.  Arbusoff  (Ber., 
1907,  40,  3301 — 3304,  Compare  Reitter  and  Hess,  this  vol.,  i,  677). 
— The  author  concludes  that  (1)  chemically  pure  ethyl  orthoformate 
does  not  react  with  pure  ketones  in  ether,  free  from  water  and  alcohol, 
or  by  themselves  (compare  Claisen,  Abstr.,  1896,  i,  463;  1897,  i,  188). 
(2)  In  the  presence,  however,  of  primary  alcohols,  they  react  forming 
ketone  acetals  and  ethyl  formate.  (3)  The  alcohol  takes  therefore  an 
active  part  in  the  interaction.  (4)  Ethyl  orthoformate  reacts  with 
ketones  in  the  presence  of  mineral  acid,  which  acts  as  a  catalyst.  (5)  The 
reaction  proceeds  most  easily  with  fatty  ketones,  less  easily  with 
aromatic,  and  least  readily  with  cyclic,  ketones.  The  examples  given  in 
the  paper  are  acetone  acetal,  acetophenone  acetal,  and  chloroacetone 
acetal  ;  the  latter  has  b.  p.  162 — 163°/760  mm.  and  57°/12  mm., 
1*0002.  W.  R. 


Syntheses  by  Means  of  Mixed  Organo- metallic  Derivatives 
of  Zinc,  a/3- Acyclic  Unsaturated  Ketones.  Edmond  E.  Blaise 
and  M.  Maire  (Compt.  rend.,  1907,  145,  73—^75). — The  /?-hydroxy- 
aliphatic  acids  are  easily  prepared  by  condensing  the  esters  of  a-halogen- 
aliphatic  acids  with  aldehydes  or  ketones  in  the  presence  of  zinc. 
When  these  contain  a  primary  or  secondary  alcohol  group,  they  form 
acetyl  compounds,  which  are  transformed  by  thionyl  chloride  into  the 
acid  chlorides.  The  latter  react  with  the  mixed  organo-metallic 
derivatives  of  zinc  to  form  /3-acetoxyketones,  which  on  saponification 
are  transformed  into  the  a/3- unsaturated  ketones  in  theoretical  yield, 
OH*CHR-CHR'-C02H  — >  OAc-CHR-CHR'-OOCl  — > 

OAc-CHR-CHR'-OOR"  — >  R-CH:CR'*COR"- 
When  the  /3-hydroxy-acid  contains  a  tertiary  alcohol  group, 
attempted  acetylation  results  in  the  dehydration  of  the  acid,  but  the 
chloride  of  the  unsaturated  acid  produced  reacts  with  the  organo- 
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metallic  derivative  to  form  the  corresponding  unsaturated  ketone  (in 
good  yield),  except  in  cases  where  the  fundamental  chain  of  the  acid  is 
insufficiently  substituted.  In  the  latter  instances,  the  ’COCl  group  is 
transformed  into  the  tertiary  alcohol  group,  which  is  further  changed 
by  the  acid  chloride  present  into  an  ester,  CH2ICEt*COCl  — ■ 
CH^CEt'CR^OCOCEtlCHg.  The  above  reaotions  give  satisfactory 
results  in  a  large  number  of  cases,  but  the  authors  consider  it  probable 
that  the  acetoxyketones  have  not  the  normal  constitution. 

Magnesium  organo-metallic  derivatives  react  with  ethyl  semi-ortho- 
oxalate  according  to  the  scheme  : 

C(0Et)3-C02Et  ->  CH2R-C(OEt)2-C(CII2R)2-OH 

ch2r-co-c(ch2r)2-oh  — ch2r-co*C(CH2r);chr, 

but  a  large  excess  (5  mols.)  of  the  organo-magnesium  compound  is 
required,  and  the  method  only  gives  ketones  of  a  certain  type.  With 
ethyl  /J-ethoxycrotonate,  organo-magnesium  compounds  do  not  react  in 
the  normal  manner,  but  1  molecule  of  the  magnesium  compound 
transforms  the  esteric  group  into  a  ketonic  group,  whilst  a  second 
molecule  replaces  the  ethoxy-group  by  an  alkyl : 

OEt-CMelCH-CO.Et  — >  CMeRICH-COR.  E.  H. 

Carbohydrate  contained  in  Elm  Galls,  Napoleone  Passerini 
( Gazzetta ,  1907,  37,  i,  386 — 391). — Fresh  elm  galls,  produced  by 
Schizoneura  ulmi,  contain  a  colourless  or  brown,  faintly  alkaline 
liquid,  having  D21  1-06553  and  [a]^1  +  46‘4°.  Analysis  of  one 
sample  gave  84‘8%  water,  14 '54%  organic  and  volatile  substances,  and 
0'66%  ash.  The  amount  of  solid  matter  present  is  14 — -20%,  consisting 
principally  of  a  gummy  carbohydrate,  C6H10O5  (?),  which  is  precipitated 
by  alcohol,  softens  at  230 — 240°  and  swells  up  at  250—255°,  and 
dissolves  sparingly  in  98%  alcohol,  ether,  or  chloroform  ;  [a]^  4  191 ’8. 
With  water  it  forms  pseudo-solutions,  and  with  nitric  acid  it  yields 
tartaric  and  oxalic  acids.  It  probably  belongs  to  the  dextrin  group, 
but  differs  from  ordinary  dextrin  in  being  precipitable  by  basic  lead 
acetate  solution.  Its  rotatory  power  and  iodine  reaction  resemble 
those  of  Musculus  and  Gruber’s  achroodextrin  (3 .  T.  H.  P. 

Saccharification  of  Soluble  Starch  by  Extract  of  Barley. 

Auguste  Fernbach  and  Jules  Wolff  ( Gompt .  rend.,  1907*  145, 
80 — 82). — Extracts  of  barley  convert  the  most  resistant  dextrins 
into  maltose ;  the  change  is,  however,  much  slower  than  with  malt 
extract.  When  the  temperature  is  raised  to  45°,  the  action  is  incom¬ 
plete,  and  a  residue  of  a  stable  dextrin  remains.  N.  H.  J.  M. 

Colour  Reactions  of  Lignocellulose.  Charles  F.  Cross, 
Edward  J.  Bevan,  and  John  F.  Briggs  (Ber.,  1907,  40,  -3119 — 3126. 
Compare  Trans.,  1899,  75,  752). — The  reactions  of  phloroglucinol  in 
presence  of  hydrochloric  acid  and  of  dimethyl-p-phenylenediamine  with 
certain  reactive  groups  in  lignocellulose  have  been  found  of  value  in 
the  localisation  of  these  in  the  molecule.  Phloroglucinol  reacts 
mainly  and  quantitatively  with  the  lignone  complex,  but  independently 
of  this,  in  the  colour  reaction  with  that  part  of  the  molecule  which 
yields  furfuraldehyde  on  treatment  with  hydrochloric  acid ;  bases, 
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on  the  other  hand,  reaet  only  with  the  latter  part  of  the  ligno- 
cellulose  molecule. 

The  maximum  absorption  of  phloroglucinol  by  lignocelluloses  is 
determined  with  the  aid  of  a  volumetric  method  founded  on  the 
reaction  of  furfuraldehyde  with  phloroglucinol ;  paper  made,  from  wood 
shavings  is  a  sensitive  indicator,  giving  a  coloration  with  phloro¬ 
glucinol  in  1  :  30,000  solution.  The  following  maximum  absorptions  of 
phloroglucinol  are  given  in  percentages  of  the  fibres  :  pine-wood,  6*71, 
6*63  ;  jute,  4*23,  4*20,  4*34  ;  wood  cellulose  (sulphite),  0*75  ;  esparto- 
cellulose,  0*50 ;  cotton-wool  cellulose,  0*20;  hydrocellulose,  formed  by 
treatment  of  cotton-wool  with  hydrochloric  acid,  0*42  ;  hydrolignocellu- 
lose  from  jute,  4*45.  These  results  give  a  method  for  the  estimation 
of  pine-wood  fibres  which  is  free  from  the  errors  of  the  colorimetric 
method.  The  constitution  of  the  lignone  complex  of  jute  is  not  altered 
on  chlorination  or  acetylation,  as  the  maximum  absorption  remains 
almost  unchanged.  The  increase  over  the  normal  maximum  absorption 
of  cotton-wool  and  jute  after  treatment  with  hydrochloric  acid  has  no 
relation  to  the  amount  of  furfuraldehyde  formed  (compare  Schwalbe, 
this  vol.,  i,  390). 

The  intensity  of  the'  coloration  obtained  with  pine-wood  sawdust 
and  dimethyl-/?-phenylenediamine  hydrochloride  in  sodium  acetate 
solution  increases  with  the  amount  of  base  present,  as  does  also  the 
percentage  of  base  absorbed  and  not  removed  by  washing  with  water. 
The  action  of  phenylhydrazine  on  lignocelluloses  is  of  the  same  nature  ; 
the  phenylhydrazones  formed  give  colour  reactions  only  on  prolonged 
treatment  with  phloroglucinol  and  hydrochloric  acid,  hence  the  phenyl¬ 
hydrazine  must  react  with  the  groups  which  give  the  coloration  with 
the  phenol.  In  their  stability,  the  phenylhydrazones  lie  between  the 
derivatives  of  lignocellulose  with  mono-  and  di-amines,  which  are 
readily  hydrolysed  by  acids  or  alkalis,  and  the  compounds  with  phloro¬ 
glucinol,  which  remain  unchanged  in  boiling  dilute  alkalis. 

Lignocelluloses  react  with  hydroxylamine,  undergoing  a  change  of 
colour,  which,  in  general,  consists  of  a  partial  bleaching ;  the  products 
give  colorations  on  prolonged  treatment  with  phloroglucinol  and  hydro¬ 
chloric  acid,  but  not  with  aniline  or  diamines.  Gr.  Y. 

Cobaltinitrites.  Kael  A.  Hofmann  and  O.  Burger  (Ber.,  1907, 
40,  3298 — 3301). — The  surprising  stability  of  the  cobaltinitrites 
would  suggest  that  these  salts  do  not  possess  the  nitrite  constitution. 
If  potassium  cobaltinitrite  is  warmed  with  chloroplatinic  acid  in 
alcohol,  ethyl  nitrite  is  gradually  evolved,  but  not  nitroethane;  but 
this  is  not  conclusive,  as  it  might  be  a  secondary  result  due  to  nitrous 
acid.  Also,  if  the  silver  salt,  obtained  by  the  interaction  of  ethyl- 
ammonium  cobaltinitrite  and  silver  nitrate,  is  treated  with  ethyl 
iodide,  there  is  a  good  yield  of  ethyl  nitrite,  but  nitroethane  cannot 
be  detected,  from  which  it  may  be  concluded  that  the  salt  has  the 
normal  nitrite  structure.  Ammonium  cobaltinitrite  (Rosenheim  and 
Koppel,  Abstr.,  1898,ii,430),  of  which  the  method  of  preparation  is  given, 
when  heated  evolves  20*39%  of  its  nitrogen  in  the  free  state,  6  63%  as 
nitric  oxide,  and  the  remainder  as  nitrate.  The  nitrogen  %  corresponds 
nearly  with  that  required  for  the  decomposition  of  the  3  mols.  of 
ammonium  nitrite. 
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Ethylammonium  cobaltinitrite ,  Co(N02)a*(NH3Et)3,  obtained  by 
passing  nitrous  fumes  into  an  ice-cooled  mixture  of  cobalt  carbonate, 
water,  and  ethylamine,  crystallises  in  hexagonal,  orange  plates,  decomp, 
at  131°.  Heated  at  145°,  ethylamine  is  not  evolved,  but  18  63 — 18*87% 
N  and  5*6 — 6*8%  N  in  the  form  of  nitric  oxide  is  obtained.  This  % 
of  free  nitrogen  corresponds  again  with  3  mols.  of  ethylammonium 
nitrite  of  normal  constitution.  W.  R. 

Action  of  Zinc  Ethyl  on  Nitrosyl  Chloride.  Iwan  Bewad 
(J.  pr.  Ghem.,  1907,  [ii],  76,  62 — 64.  Compare  Abstr.,  1900,  i,  629). 
— As  the  nitrosyl  group,  INO,  of  nitrous  esters  reacts  with  zinc  alkyls 
in  the  same  manner  as  does  the  carbonyl  group  of  such  substances  as 
aldehydes  or  formic  esters,  it  was  to  be  expected  that  the  nitrosyl  group 
of  nitrosyl  chloride  would  react  with  zinc  alkyls  in  the  same  manner 
as  the  carbonyl  group  of  phosgen  or  of  the  ch loro-anhydrides  of  carb¬ 
oxylic  acids.  This  has  been  found  to  be  the  case  with  nitrosyl 
chloride  and  zinc  ethyl,  which  react  in  cooled  ethereal  solution ;  treat¬ 
ment  of  the  product  with  ice-water  leading  to  the  formation  of 
/J-diethylhydroxylamine  in  a  44%  yield,  together  with  small  amounts 
of  ethyl  alcohol  and  ethyl  iodide.  G.  Y. 

Preparation  of  Primary  Amino-alcohols.  Henri  Gault 
(Compt.  rend.,  1907,  145,  126 — 127.  Compare  Bouveault  and  Blanc, 
Abstr.,  1905,  i,  12). — Primary  alcohols  containing  a  secondary  or 
tertiary  amino-group  are  obtained  by  reduction  of  the  corresponding 
ethyl  esters  by  means  of  sodium  and  alcohol.  The  following  alcohols 
were  obtained  in  this  manner  in  the  percentage  yields  quoted. 

/3-Diethylaminoethyl  alcohol,  50% ;  /J-benzylaminoethyl  alcohol, 
20% ;  /8-aniIinoethyl  alcohol,  40 — 50%  ;  ^-methylanilinoethyl  alcohol, 
30%,  together  with  considerable  amounts  of  methylaniline ;  y-diethyl- 
aminopropyl  alcohol,  40%,  together  with  diethylamine. 

Alcohols  are  not  obtained  in  this  manner  from  ethyl  m-  and 
jo-toluidinoacetates,  probably  in  consequence  of  the  formation  of 
insoluble,  unreducible  sodium  derivatives.  On  treatment  with  sodium 
and  alcohol,  glycine  ethyl  ester  is  decomposed  into  ammonia  and 
acetic  acid  and  does  not  yield  even  traces  of  the  amino-alcohol. 

G.  Y. 

Preparation  of  Aliphatic  Thiocyanates,  Nitriles,  and  Nitro¬ 
compounds.  Paul  Walden  (Eer.,  1907,  40,  3214 — 3217). — Methyl 
thiocyanate  is  obtained  in  80 — 81%  yield  when  methyl  sulphate  is 
added  slowly  and  with  vigorous  shaking  to  a  concentrated  aqueous 
solution  of  potassium  thiocyanate  in  quantities  determined  by  the 
equation:  Me2S04  +  KSCN  =  KMeS04  +  MeSCN.  An  87%  yield  of 
ethyl  thiocyanate  is  obtained  in  a  similar  manner. 

Por  the  preparation  of  acetonitrile,  1  mol.  (65  grams)  of  potassium 
cyanide  is  dissolved  in  50 — 60  grams  of  water,  and  1  mol.  of  methyl 
sulphate  added  in  three  portions  to  the  solution,  which  is  shaken 
vigorously  and  cooled  in  ice.  After  the  distillation  of  the  nitrile,  a 
second  mol.  of  potassium  cyanide  is  added  to  the  residual  liquor,  which 
is  then  carefully  heated  in  a  reflux  apparatus ;  by  distillation  from 
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a  water  bath,  a  farther  quantity  of  the  nitrile  is  obtained,  the  total 
yield  being  theoretical.  Propionitrile  is  obtained  in  a  similar  manner. 

Nitromethane  is  obtained  in  50 — 57%  yield  when  methyl  sulphate 
(1  mol.)  is  added  to  a  concentrated  aqueous  solution  of  potassium  or 
sodium  nitrite  (1  mol.),  the  mixture  being  shaken  and  kept  cold; 
when  the  reaction  slackens,  a  second  mol.  of  the  nitrite  is  added.  The 
mixture  is  then  distilled  finally  under  reduced  pressure.  Ethyl 
sulphate  reacts  in  a  similar  manner,  but  less  energetically  than  the 
methyl  ester.  C.  S. 

Direct  Oxidation  of  Toluene  by  Catalysis.  Paul  Woog  ( Compt 
rend.,  1907,  145,  124 — 126). — Coquillon  (this  Journ.,  1873,  1214) 
found  that  toluene,  when  mixed  with  air  and  passed  over  a  red-hot 
spiral  of  platinum  or  palladium,  is  oxidised  to  benzaldehyde  and 
benzoic  acid.  The  present  paper  is  an  extension  of  this  investigation 
to  the  direct  oxidation  of  toluene  under  the  influence  of  various 
catalysts. 

When  mixed  with  air  and  passed  over  meerschaum,  which  has  been 
impregnated  with  a  platinum  salt  and  reduced,  toluene  vapour  is 
oxidised  to  carbon  dioxide  and  water,  with  development  of  sufficient 
heat  to  raise  the  mass  to  incandescence.  The  reaction  does  not  take 
place  if  the  tube  containing  the  meerschaum  is  maintained  below  the 
b.  p.  of  toluene.  Benzaldehyde  is  formed  when  the  mixture  of  toluene 
and  air  is  passed  over  pumice  impregnated  with  ferric  oxide  ;  the  best 
yields  are  obtained  by  heating  the  toluene  at  90°  and  the  catalyst  at 
280°.  Under  similar  conditions,  benzaldehyde  is  formed  in  presence 
of  nickel  oxide  at  150°,  at  230°  phenolic  products  are  obtained,  whilst 
if  the  tube  is  heated  at  270°,  the  oxide  becomes  incandescent.  With 
copper  oxide  as  the  catalyst,  small  amounts  of  benzaldehyde  are 
formed  at  180- — 260°,  but  the  greater  part  of  the  toluene  is  completely 
oxidised ;  incandescence  is  observed  at  250°.  With  manganese 
dioxide,  the  oxidation  is  complete  ;  the  catalyst  becomes  incandescent 
at  250°.  In  presence  of  coke,  toluene  is  oxidised  at  200°,  yielding 
small  amounts  of  benzaldehyde  together  with  larger  quantities  of 
benzoic  acid,  which  is  formed  abundantly  at  370°.  The  coke  does  not 
become  incandescent.  G.  Y. 

Condensations  under  the  Influence  of  Sodium.  Paul 
Schorigin  ( Ber .,  1907,  40,  3111  —  3118). — Since  in  the  Wurtz 
synthesis  of  hydrocarbons,  two  positive  groups  combine  in  consequence 
of  the  elimination  of  halogen  by  sodium,  and,  on  the  other  hand,  two 
negative  benzoyl  groups  unite  to  form  benzil  in  Klinger's  synthesis  of 
this  substance  by  the  action  of  sodium  amalgam  on  benzoyl  chloride 
(Abstr.,  1883,  920),  it  was  to  be  expected  that  the  action  of  sodium  on  a 
mixture  of  an  alkyl  haloid,  RX,  and  benzoyl  chloride  would  lead  to 
the  formation  of  a  ketone,  R*COPh,  rather  than  to  that  of  the  hydro¬ 
carbon,  R*R,  and  benzil.  The  interaction  of  isobutyl  bromide, 
benzoyl  chloride,  and  sodium  in  benzene  solution  is  found  to  be  more 
complicated,  the  product  obtained  on  distillation  of  the  reaction 
mixture  being  8-phenyl-/3£-dimethyl-Av-heptene,  which  is  considered 
to  be  formed  in  the  four  stages:  (1)  C4H9Br  +  COPhCl  +  2Na  = 
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NaCl  +  NaBr  +  COPh-C4H9  ;  (2)  COPh*C4H0  +  G4H9Br  +  2Na«= 

NaBr  +  ONa-CPh(C4H9)2  ;  (3)  ONa-CPh(C4H9)2  +  COPhCl  =  NaCl  + 

C0Ph-0-CPh(C4H9)2,  and  (4)  C0Ph-0-CPh(C4H9)2  = 

CH2Pr0  •  C  Ph  1  OHPrP  +  CcH5*C02H. 

The  intermediate  formation  of  the  sodium  derivative  of  the  tertiary 
alcohol  is  the  more  probable,  since  phenyldiisoamylcarbinol  is  formed 
by  the  action  of  isoamyl  bromide  on  ethyl  benzoate  in  presence  of 
sodium.  The  fourth  stage  takes  place  during  the  distillation  of  the 
reaction  mixture  (compare  Kraft't,  Abstr.,  1884,  571).  The  un¬ 
saturated  hydrocarbon  may  be  formed,  however,  at  least  partially,  by 
direct  loss  of  water  from  the  tertiary  alcohol,  since  phenyldiisoamyl- 
carbinol  decomposes  partially  in  this  manner  when  distilled  in  a 
vacuum.  Attempts  to  prepare  phenyldiisobutylcarbinol  by  Grignard’s 
reaction  led  to  the  formation  of  phenylisobutylcarbinol,  probably  in 
consequence  of  reduction  of  the  ketone  formed  in  the  first  stage  by 
the  second  mol.  of  magnesium  isobutyl  bromide. 

8- Phenyl- (3£-dimethy l- Ay -heptene,  CHPr^!CPh*CH2Pr^,  is  a  colourless 
oil,  b.  p.  110 — 112°/10  mm.  or  124 — 126°/20  mm.,  D46'5  0-8731  (corr.), 
<  1  ‘49762,  and  forms  an  additive  compound  with  bromine. 

Phenyldiisoamylcarbinol ,  OH'CPh(C5Hn)2,  formed  by  the  action  of 
sodium  on  a  mixture  of  isoamyl  bromide  and  ethyl  benzoate  in  ethereal 
solution,  or  of  magnesium  isoamyl  bromide  on  methyl  benzoate,  is  a 
colourless,  viscid  oil,  b.  p.  163 — 165°/ 14  mm.  (corr.),  D4  0-9349 — 0  9365 
(corr.),  Dl7  0-9210— 0-9213  (corr.),  <5  1  49373,  <  1-49288;  on  re¬ 
peated  distillation  in  a  vacuum,  it  is  decomposed  almost  entirely  into 
water  and  the  unsaturated  hydrocarbon, 

CHgPr/3  •  CH I  CPh*  CH2  ■  CH2PrP, 

which  is  formed  also  by  heating  phenyldiisoamylcarbinol  with  acetic 
anhydride.  It  is  obtained  as  a  mobile,  colourless  liquid,  b.  p. 
153— 155°/18  mm.,  D°  0-8859  (corr.),  Df  0-8666  (corr.),  <5  1-49913, 
and  forms  an  additive  compound  with  bromine. 

Phenylisobutylcarbinol,  formed  by  the  action  of  magnesium  isobutyl 
bromide  .on  methyl  benzoate  or  benzoyl  chloride,  has  the  properties 
described  by  Klages  (Abstr.,  1904,  i,  567).  G.  Y. 

Action  of  Some  Esters  of  a-Iodo-fatty  Acids  on  Magnesium 
Aniline  and  o-Toluidine  Iodides.  F.  Bodroux  and  Felix  TabourY 
( Compt .  rend.,  1907,  144,  1437 — 1438.  Compare  Bodroux,  Abstr., 
1905,  i,  585,  643). — When  ethyl  iodoacetate  is  allowed  to  act  on 
magnesium  aniline  iodide  in  presence  of  sufficient  ether  to  keep  the 
latter  in  solution,  a  similar  reaction  to  that  observed  with  the  toluidine 
compound  occurs,  iodoacetanilide  being  formed  in  white  needles, 
m.  p.  143 — 144°,  thus  : 

CH2I-C02Et  +  2NHPh-MgI  — > 

CH2I-C(NHPh)2-0-MgI  — >  CH2I'CONHPh. 

By  the  action  of  ethyl  a-iodopropionate  and  a-iodobutyrate  on  mag¬ 
nesium  aniline  iodide  and  magnesium  o-toluidine  iodide,  the 
authors  have  obtained  a -iodop'opionanilide,  CHMel'CONHPh,  m.  p. 
135 — 136°  ;  a-iodopropion-o-toluidide,  CHMel’CO'NH'CgH^Me,  m.  p. 
148° ;  a-iodobutyranilide,  CH2Me’CHI*CO-NHPh,  m.  p.  126 — 127°, 
and  t x-iodobutyr-o-tolmdide^  CH2Me,CHI,OO,NH,C0H4Me,  m.  p* 
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138 — 139°,  all  of  which  crystallise  in  white  needles,  which  slowly 
become  yellow  in  the  light.  E.  H. 

Action  of  Halogen  Derivatives  of  Acetone  on  Some 
Aromatic  Amines.  A.  Bichard  ( Compt .  rend.y  1907, 145,  129 — 131). 
— Yladesco  found  that  methyl  a-chloroethyl  ketone  reacts  with  aniline 
and  methylaniline,  forming  2  : 3-dimethyl-  and  1:2: 3-trimethyl- 
indole  respectively  (Abstr.,  1892,  810).  The  author  has  confirmed 
these  results  and  has  obtained  2:3:  5-trimethylindole  by  the  action 
of  methyl  a-chloro-  or  a-bromo-ethyl  ketone  on  ptoluidine.  The 
action  of  chloro-  or  bromo-acetone  on  aniline  leads,  on  the  other  hand, 
to  the  formation  of  a  hydrate  of  anilinoacetone,  which,  when  boiled  in 
aqueous  solution  and  dried,  yields  the  anhydrous  compound 
NHPh*CH2*COMe. 

The  three  toluidinoacetones  are  prepared  in  the  same  manner. 

G.  Y. 

Partial  Reduction  of  2 : 0-  and  2 : 4-Dinitrotoluenes  by 
Electrolytic  Methods.  Kurt  Brand  and  H.  Zoller  ( Ber .,  1907, 
40,  3324 — 3334.  Compare  Abstr.,  1906,  i,  80). — 2  :2'-Dinitro-& 
azoxytoluene,  N02,C(iH3lVle*N20,C6H3Me*N02,  is  obtained  when 
2  :  6-dinitrotoluene  is  reduced  electrolytically  in  faintly  alkaline 
solution,  using  a  dilute  alcoholic  solution  of  sodium  acetate  mixed 
with  ethyl  acetate  as  the  cathode  liquid,  and  hot  saturated  sodium 
carbonate  as  the  anode  liquid.  It  crystallises  from  benzene  in 
glistening,  yellow  needles,  m.  p.  187°.  When  heated  for  three  to 
four  hours  on  the  water-bath  with  concentrated  sulphuric  acid,  the 
azoxy-compound  is  transformed  into  2  :  2'-dinitro-3-hydroxy-§  :  Q' -azo¬ 
toluene,  0H,C6H2Me(N02)*N2*C6H3Me*N02,  which  crystallises  from 
alcohol  in  slender,  yellow  needles,  m.  p.  222°.  The  sodium  salt 
crystallises  in  red  needles,  and  also  the  acetyl  derivative,  C16H1506N4, 
m.  p.  161°. 

2  :  2'-Dinitro-4  :  4'-azoxytoluene,  m.  p.  164°  (compare  Weyprecht, 
Inaug.  Diss.  Giessen ,  1902),  is  produced  by  the  reduction  of  2  : 4-di- 
nitrotoluene  under  similar  conditions.  Its  constitution  follows  from 
its  synthesis  from  2-nitro-4-hydroxylaminotoluene  and  2-nitro-4- 
nitrosotoluene  in  alkaline  solution. 

When  2  :  6-  and  2  : 4-dinitrotoluenes  are  reduced  in  strongly  acid 
solution  in  the  presence  of  cupric  chloride,  using  lead  as  the  anode 
and  copper  or  nickel  gauze  as  cathode,  the  products  are  respectively 
2-nitro-6-aminotoluene  and  2-nitro-4-aminotoluene. 

A  50 — 60%  yield  of  pure  2-nitro-6-hydroxylaminotoluene , 

N  02  •  C0H3Me  *NH  •  OH, 

is  formed  when  2 : 6-dinitrotoluene  is  reduced  in  the  presence  of 
sodium  acetate,  acetic  acid,  and  alcohol,  using  as  cathode  a  lead 
coil  through  which  cold  water  is  passed,  so  that  the  temperature 
remains  at  40 — 50°;  voltage  14.  The  product  is  isolated  by  the 
addition  of  ice,  and  may  be  crystallised  from  benzene.  It  forms 
glistening,  yellow  crystals,  m.  p.  115°.  With  sodium  hydroxide 
solution,  it  yields  mainly  2  : 2'-dinitro-6  :  6 -azoxytoluene,  When 
heated,  it  loses  water,  yielding  dinitroazotoluene,  and  when  oxidised 
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with  ferric  chloride  and  sodium  acetate  in  aqueous  alcoholic  solution 
it  yields  2-nitro-6-nitrosotoluene,  N 02-  C6H3Me  •  N  O,  which  crystallises 
from  benzene  in  colourless  needles,  melting  at  11 7C  to  a  green  liquid. 
Concentrated  sulphuric  acid  converts  the  hydroxylamino-compound 
into  2-nitro-Q-amino-3-hydroxytoliiene,  N02*C6H2Me(0H)*NH2,  which 
crystallises  from  alcohol  in  compact,  reddish-brown  needles,  m.  p.  201°. 
The  diacetyl  derivative,  CnH1205N2,  crystallises  in  colourless  needles, 
m.  p.  127 — 128°.  The  formation  of  a  diacetyl  derivative  indicates 
that  the  hydroxyl  group  is  in  the  para-position  with  respect  to  the 
amino-group,  since  if  it  were  in  the  ortho-position,  acetic  anhydride 
would  cause  the  elimination  of  water  and  the  formation  of  a  methyl- 
benzoxazole  derivative.  3-Chloro-2-nitro-§-aminotoluene, 
N02*C6H2MeCl*NH2, 

obtained  by  heating  the  hydroxylamino-compound  with  concentrated 
hydrochloric  acid,  crystallises  from  light  petroleum  in  yellow  needles, 
m.  p.  96°.  Its  acetyl  derivative  has  m.  p.  158 — 160°.  In  the  form¬ 
ation  of  the  3-chloro-derivative  a  small  amount  of  the  isomeric 
5-chloro-2-nitro- 6-aminotoluene  appears  to  be  formed.  The  position 
of  the  chlorine  in  the  3-chloro-derivative  has  been  established 
by  removal  of  the  amino-group  and  oxidation  of  the  chloronitro- 
toluene  to  3-chloro-2-nitrobenzoic  acid,  m.  p.  235°. 

2-Nitro-i-hydroxylaminotoluene,  C^H803N2,  obtained  by  the  reduc¬ 
tion  of  2  : 4-dinitrotoluene  in  nearly  neutral  solution,  separates  from 
benzene  in  compact,  yellow  crystals,  m.  p.  99°.  When  oxidised,  it 
yields  2-nitroA-nitrosololuene,  C7H603N2,  in  the  form  of  colourless 
needles,  melting  at  87°  to  a  green  liquid,  and  when  heated  with  con¬ 
centrated  hydrochloric  acid  it  forms  3-chloro-2-nitro-4:-aminotoluene, 
C7H702N201,  as  pale  yellow  needles,  m.  p.  63°;  the  acetyl  derivative 
has  m.  p.  123 — 124°.  The  position  of  the  chlorine  has  been  estab¬ 
lished  by  removal  of  the  amino-group  and  subsequent  oxidation 
to  3-chloro-2-nitrobeDzoic  acid.  6-Chloro-2-nitro-4-aminotoluene, 
obtained  as  a  by-product  in  the  preparation  of  the  3-chloro-derivative, 
has  m.  p.  131°  (Claus  and  Davidser*,  Abstr.,  1892,  172,  gave  129-5°). 

J.  J.  S. 

New  Derivatives  of  2  :  4-Dinitrobenzaldehyde.  Franz  Sachs 
and  Wladimir  Brunktti  ( Ber .,  1907,  40,  3230 — 3235). — The  2  :  4- 
dinitrobenzylideneaminonaphthols  are  sparingly  soluble,  crystalline 
compounds,  and  are  obtained  by  the  interaction  of  their  components  in 
acetic  acid  solution.  They  resemble  one  another  in  their  behaviour  to¬ 
wards  mineral  acids,  solubility  in  alkali  hydroxides,  and  colour  reactions 
with  alcoholic  alkalis,  with  the  exception  of  2  :  k-dinitrobenzylidene- 
l-amino-f3-naphthol,  m.  p.  201—202°,  which  does  not  possess  these 
properties  and  to  which  is  ascribed  the  formula 

C10H,<]**^H-O6H,(NOs)2. 

2  :  i-Dinitrobenzylidene-a-naphthylamine,  m.  p.  201 — 203°,  forms 
slender,  orange,  monoclinic  prisms,  and  the  corresponding  derivative 
of  /?-naphthylamine,  m.  p.  197 — 199°,  yellow,  microcrystalline  needles. 

2' \  i'-Dinitrobenzylidene-l-amino-fi-naphthol,  m.  p.  189°  (decomp.), 
separates  from  acetone  in  yellow  needles,  which  darken  by  exposure  to 
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light ;  the  solution  in  alcoholic  alkalis  is  dark  red.  The  methyl  ether 
has  m.  p.  206 — 207°. 

2' :  k'-DinitrobenzylideneA-amino-a-naphthol,  m.  p.  216°  (decomp.), 
forms  reddish-brown  needles  and  develops  an  intense  blue  coloration 
with  alcoholic  alkalis.  The  acetate ,  m.  p.  210°,  forms  yellow,  hexagonal 
prisms. 

2' :  4' -D initr obenzylidene -3-amino- (3  naphthol,  m.  p.  204°  (decomp.), 
forms  yellow  needles  and  gives  a  reddish-brown  coloration  with 
alcoholic  potassium  hydroxide ;  the  benzoate  has  m.  p.  243°  (decomp.). 

2' :  4'- Dinitrobenzylidene-5-amino-fi-naphthol ,  m.  p.  201°  (decomp.), 
yields  a  dark  red  coloration  with  alcoholic  alkalis.  2'  :  4' -Dinitrobenzyl- 
idene-5-amino-a.-naphthol  has  m.  p.  219°  (decomp.),  and  alcoholic  alkalis 
develop  a  dark  violet,  whilst  the  corresponding  derivative  of  8-amino- 
/?- naphthol,  m.  p.  216°  (decomp.),  yields  a  pure  violet,  coloration. 

G.  S. 

Derivatives  of  Triphenylcarbinol.  Adolf  von  Baeyer  [and,  in 
part,  Alfons  von  Bentheim  and  Carl  Diehl]  ( Annalen ,  1907,  354, 
152 — 204). — A  systematic  investigation  of  the  derivatives  of  triphenyl¬ 
carbinol  has  been  undertaken  with  the  object  of  explaining  the  many 
obscure  points  met  with  in  the  study  of  triphenylcarbinol  (Abstr.,  1902, 
i,  380,  769  ;  1903,  i,  811  ;  1904,  i,  308,  786,  898  ;  1905,  i,  281,  358). 
The  present  paper  deals  with  derivatives  of  triphenylcarbinol  contain¬ 
ing  not  more  than  one  hydroxyl  or  amino-group  in  each  benzene 
nucleus.  Such  J:  substances  the  author  terms  unitary  derivatives, 
whilst  binary  and  ternary  derivatives  are  such  as  contain  two  and  three 
substituting  groups  respectively  in  at  least  one  of  the  benzene  nuclei. 

It  was  shown  previously  (Baeyer  and  Lohr,  Abstr.,  1890,  1141  ; 
Baeyer  and  Villiger,  Abstr.,  1904,  i,  308,  786)  that  whilst  jo-amino- 
triphenylcarbinol  forms  a  dye  salt,  this  is  only  orange  in  colour  and 
cannot  be  reckoned  as  a  true  aniline  dye.  In  agreement  with  this, 
Bistrzycki  and  Herbst  (Abstr.,  1903,  i,  639)  found  that  diphenyl- 
quinomethane,  which  the  present  author  has  termed  fuchsone,  formed 
by  the  elimination  of  water  from  jt?-hydroxytriphenylcarbinol,  has  the 
same  orange  colour.  On  the  other  hand,  Pechmann  stated  (Abstr., 
1881,  96)  that  jo-hydroxydiphenylphthalide  forms  a  violet  solution  in 
alkalis.  This  was  considered  (Abstr.,  1905,  i,  281)  to  point  to  a 
chromophoric  action  of  the  lactone  grouping,  but  it  is  found  now  that 
the  violet  colour  observed  by  Pechmann  was  caused  by  the  presence  of 
phenolphthalein  and  that  pure  p-hydroxydiphenylphthalide  is  colourless 
in  alkaline  solution.  If  boiled  in  sodium  carbonate  solution,  jo-hydroxy- 
diphenylphthalide  becomes  yellow,  which  must  be  ascribed  to  the  form¬ 
ation  of  the  sodium  fuchsonecar  boxy  late,  0!C6H4ICPh*C6H4*C02Na, 
since  the  solution  becomes  again  colourless  on  addition  of  an  alkali. 

Excluding,  as  is  done  in  this  paper,  any  consideration  of  the  acid 
salts  of  the  phenolic  derivatives,  there  are  only  two  coloured  mono¬ 
hydroxy-  and  monoamino-triphenylcarbinols  :  fuchsone,  CPh2IC{}H410, 
and  fuchsoneimonium  chloride,  CPh2IC6H4INH2Cl.  Fuchsones  are 
formed  from  unitary  dihydroxy-  and  diamino-triphenylcarbinols 
only  if  at  least  one  of  the  substituting  groups  is  in  the  jo-position. 
In  the  case  of  the  dihydroxy-compounds,  the  formation  of  the  fuchsone 
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takes  place  with  varying  ease  according  to  the  position  of  the  second 
substituting  group;  p-hydroxyfuchsone  (benzaurin)  is  formed  imme¬ 
diately  as  a  yellow  precipitate  on  addition  of  acetic  acid  to  the  colour¬ 
less  alkaline  solution  of  4  :  4'-dihydroxytriphenylcarbinol,  whereas  the 
2  :  4'-  and  3  :  4'-derivatives  yield  white  precipitates, .which  are  trans¬ 
formed  into  the  yellow  o-  and  wi-hydroxyfuchsones  only  when  warmed 
or  treated  with  a  mineral  acid.  These  fuchsones  have  corresponding 
stabilities,  benzaurin  forming  a  violet  alkaline  solution  which  becomes 
colourless  only  on  addition  of  a  large  excess  of  alkali,  whilst  the  bluish- 
red  and  blood-red  alkaline  solutions  of  the  o-  and  m-hydroxyfuchsones 
respectively  are  readily  decolorised.  Although  the  quinone  groupings 
of  these  substances  differ  only  in  degree  and  not  fundamentally,  only 
benzaurin  gives  a  characteristic  absorption  spectrum. 

The  unitary  dihydroxydiphenylphthalide  is  phenolphthalein,  the 
violet  solution  of  which  in  aqueous  sodium  carbonate  must  contain  the 
disodium  salt,  0iC6H4'.C(C6H4,0Na),C6H4,C02NaJ  since  its  absorption 
spectrum  is  identical  w  ith  that  of  alkaline  benzaurin, 
O:C0H4:CPh-C6H4*ONa. 

further  proof  that  the  lactone  grouping  of  the  phthaleins  is  not 
chromopboric  is  found  in  the  colourless  alkaline  solution  of  3  : 3'-di- 
hydroxyditolylphthalide. 

Of  the  six  possible  unitary  tetramethyldiaminotriphenylcar- 
binols,  only  the  4  4'-compound  yields  a  dye,  malachite-green,  when 
treated  with  cold  dilute  hydrochloric  acid.  The  3  : 4'-compound  forms 
an  orange  fuchsoneimonium  chloride  with  cold  or  hot  dilute  or 
concentrated  hydrochloric  acid,  whilst  the  2 : 4'-compound  forms  a 
yellow  fuchsoneimonium  chloride  only  with  the  concentrated  or  hot 
dilute  acid,  remaining  colourless  when  treated  with  the  cold  dilute 
acid ;  the  o-amino-group  acts  as  an  antiauxochrome.  The  absorption 
Bpectrum  of  Doebner’s  violet,  the  parent  substance  of  malachite-green, 
is  identical  with  that  of  alkaline  benzaurin ;  these  substances  must 
have  corresponding  constitutions,  although,  according  to  the  usual 
formula,  the  salt  formation  takes  place  at  different  parts  of  the 
molecules :  0Na-C6H4-CPh:C6H4:0,  NH2-C6H4-CPh:C6H4:NH2Cl. 

Of  the  ten  possible  unitary  trihydroxytriphenylcarbinols,  only 
the  4:4':  4"-form,  which  changes  spontaneously  into  the  4 : 4'-di- 
hydroxyfuchsone,  aurin,  is  known.  Aurin  forms  a  violet  solution  in 
alkalis,  becoming  decolorised  on  addition  of  an  excess  of  the  alkali ; 
the  spectrum  of  the  violet  solution  resembles  that  of  benzaurin,  the 
absorption  bands  being  displaced  slightly  towards  the  violet. 

Of  the  ten  possible  forms  of  unitary  triaminotriphenylcarbinols, 
seven  have  been  prepared  in  various  degrees  of  methylation.  Dyes, 
pararosaniline  and  o-aminomalachite-green,  are  obtained  from  the 
4:4':  4"-  and  2:4':  4"-forms  ;  the  2:3':  4"-compound  forms  a  yellow 
fuchsoneimonium  chloride  with  hot  dilute  hydrochloric  acid,  but  is 
colourless  in  cold  dilute,  and  almost  so  in  concentrated,  acid,  whilst 
the  2:2':  4"-compound  is  coloured  only  very  slightly  by  the  con¬ 
centrated,  or  hot  dilute  acid.  The  compounds  which  do  not  contain  a 
para-substituting  group  do  not  form  coloured  hydrochlorides. 

As  the  absorption  spectrum  of  pararosaniline  is  identical  with  that 
of  alkaline  aurin,  the  constitutions  of  these  two  substances  must 
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resemble  one  another  in  the  same  manner  as  those  of  Doebner’s  violet 
and  alkaline  benzaurin. 

The  cause  of  the  colour  of  the  aniline  and  aurin  dyes  is  discussed 
and  considered  to  be  an  oscillation  between  two  forms  expressed  by 
the  schemes  ; 


Na 


Cl  — > 


o-Hydroxytriphenylcarbinol ,  CigH1602,  prepared  by  Grignard’s 

reaction  from  o-methoxybenzoie  acid  and  bromobenzene,  crystallises  in 
colourless,  rectangular  plates  or  prisms,  m.  p.  140'5°,  gives  with  con¬ 
centrated  sulphuric  acid  in  glacial  acetic  acid  solution  a  cherry-red 
coloration  which  disappears  on  addition  of  water,  forms  a  sparingly 
soluble,  crystalline  sodium  salt,  yields  9-phenylxanthen  when  distilled 
in  a  vacuum,  and  is  reduced  by  zinc  dust  in  boiling  glacial  acetic  acid 
solution,  forming  o-hydroxytriphenylmethane,  C19H10O,  which  crystallises 
from  a  mixture  of  benzene  and  light  petroleum  in  colourless  spears, 
m.  p.  124°,  or  from  alcohol  in  needles,  m.  p.  76°,  containing  alcohol  of 
crystallisation. 

Diphenyl-o-anisylcarbinol,  C20H18O2,  prepared  by  Grignard’s  reaction 
from  methyl  salicylate  and  bromobenzene,  crystallises  in  colourless, 
rhombic  plates,  m.  p.  128 — 129°,  gives  an  intense  cherry-red  coloration 
with  sulphuric  and  glacial  acetic  acids,  differs  from  the  para-compound 
in  remaining  unchanged  when  heated  with  glacial  acetic  and  dilute 
sulphuric  acids,  and  on  treatment  with  hydrogen  chloride  in  ethereal 
solution  yields  the  carbinyl  chloride,  C20H17OC1,  which  crystallises  in 
needles,  m.  p.  126°  (decomp.),  and  is  reconverted  into  the  carbinol  on 
exposure  to  air.  The  anilide,  formed  by  the  action  of  aniline  on  the 
carbinyl  chloride  in  ethereal  solution,  crystallises  in  hard  cubes,  m.  p. 
151°.  Diphenyl-o-anisylmethane,  C20H18O,  formed  by  heating  the 
carbinol  with  zinc  dust  and  glacial  acetic  acid,  crystallises  in  colourless 
rhombohedra,  m.  p.  114°. 

xa-Hydroxytriphenylcarbinol  crystallises  in  prisms,  m.  p.  147 — 148°, 
gives  a  transient,  brownish-red  coloration  with  sulphuric  and  glacial 
acetic  acids,  and  is  decomposed  when  boiled  with  concentrated  hydro¬ 
chloric  acid.  Diphenyl-m-anisylcarbinol  separates  from  ether  in  large, 
regular  crystals,  m.  p.  88°.  m-Hydroxytriphenylmethane  forms  colour¬ 
less  prisms,  m.  p.  106°. 

o-Hydroxydiphenylphthalide,  C20HhO3,  formed  by  fusing  o-benzoyl- 
benzoic  acid  with  phenol  and  treatment  of  the  product  with  con¬ 
centrated  sulphuric  acid,  crystallises  in  prisms,  m.  p.  167°. 

2-Hydroxy-5-methyldiphenylphthalide  ( o-hydroxyphenyltolylpktkalide ), 
C21Hi608,  prepared  by  the  action  of  concentrated  sulphuric  acid  on  a 
mixture  of  ^j-cresol  and  o-benzoylbenzoic  acid  (compare  Drewsen, 
Abstr.,  1882,  1098  5  Meyer  and  Hoffmeyer,  Abstr.,  1892,  970),  forms 
colourless  prisms,  m.  p.  226°,  gives  an  emerald-green  coloration  with  eon- 
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centrated sulphuric  acid,  and  dissolves  in  moderately  concentrated  alkalis 
on  heating  ;  on  cooling,  the  alkali  salt  crystallises  in  small  needles. 

m-Dimethylaminotriphenylcarbinol,  C21H21ON,  prepared  by  Grignard’s 
reaction  from  methyl  m-dimethylaminobenzoate  and  bromobenzene, 
crystallises  in  colourless  plates,  m.  p.  110°,  gives  a  slight  yellow  colora¬ 
tion  with  fuming  hydrochloric  acid,  and  dissolves  in  concentrated 
sulphuric  acid,  forming  a  colourless  solution ;  the  hydrochloride, 
C21H210N,HC1,  crystallises  in  colourless  leaflets,  m.  p.  181°  (decomp.). 
The  hydrochloride  of  the  carbinyl  chloride,  C21H20NC1.HC1,  m.  p.  154° 
(decomp.),  is  converted  into  the  hydrochloride  of  the  carbinol  by 
the  action  of  moist  air,  and  yields  hydrogen  chloride  and  a  brown, 
amorphous  mass  when  heated  in  a  current  of  hydrogen.  The  methyl 
ether,  C22H23ON,  prepared  by  the  action  of  sodium  methoxide  on  the 
carbinyl  chloride  hydrochloride,  crystallises  in  rhombic  plates  and 
prisms,  m.  p.  81°. 

2  :  4 ‘-Dihydroxytriphenylcarbinol,  C19H1603,  formed  from  2  : 4'-dihydr- 
oxybenzophenone,  m.  p.  150 — 151°  (143 — 144°  :  Michael,  Abstr.,  1884, 
311),  and  bromobenzene  by  Grignard’s  reaction,  crystallises  in  colour¬ 
less  prisms,  m.  p.  143°  (decomp.),  dissolves  to  a  colourless  solution  in 
alkalis,  is  precipitated  unchanged  by  acetic  acid,  and  gives  a  blood-red 
coloration  with  concentrated  sulphuric  acid.  o-Hydroxyfuchsone, 
0i9Hi402,  formed  from  the  dihydioxy carbinol  at  150°,  crystallises  in 
orange  prisms,  m.  p.  204—205°,  forms  bluish-red  alkaline  solutions 
which  rapidly  become  colourless  in  consequence  of  the  formation  of  the 
carbinol,  and  with  sulphuric  acid  gives  the  same  coloration  as  the 
carbinol. 

3  :  4'-Diaminobenzophenone  has  m.  p.  131 — 132°  (121 — 122°: 

Gattermann  and  Biidt,  Abstr.,  1894,  i,  599).  3  :  4'-Dihydroxybenzo- 

pbenone  has  m.  p.  205 — 206°  (200° :  Gattermann  and  Biidt,  loc.  cit). 

3  :  4 ’-Dihydroxytriphenylcarbinol,  m.  p.  155 — 160°  (decomp.),  formed 
from  3  :  4'-dihydroxybenzophenone  and  bromobenzene  by  Grignard's 
reaction,  was  not  purified.  It  gives  an  orange-red  coloration  with 
sulphuric  acid,  and  when  heated  at  150°  yields  m-hydroxyfuchsone, 
Ci9H1402,  which  crystallises  from  acetone  in  orange  prisms,  m.  p.  183°, 
or  from  chloroform  in  crystals,  m.  p.  105 — 110°  (decomp.),  containing 
chloroform,  and  behaves  towards  alkalis  and  concentrated  sulphuric 
acid  in  the  same  manner  as  the  o-compound. 

Phenyldi-o-anisylcarbinol,  C21H20O8,  formed  from  o-iodoanisole  and 
methyl  benzoate,  crystallises  in  rhombic  plates,  m.  p.  115°,  gives  a 
brownish- violet  coloration  with  sulphuric  and  glacial  acetic  acids,  and 
forms  a  yellow  solution  when  heated  with  glacial  acetic  acid. 
Phenyl  di-o-anisylmethane,  C21H?0O2,  crystallises  in  colourless  prisms, 
m.  p.  106°,  and  has  an  odour  resembling  that  of  guaiacol. 

3  :  3' -Dihydroxytriphenylcarbinol,  C19H1608,C2H60,  m.  p.  below  100° 
(decomp.),  formed  from  3 : 3'-dihydroxybenzophenone,  m.  p.  170° 
(162 — 164°:  Gattermann  and  Biidt,  loc.  cit.)  and  bromobenzene,  gives 
a  Bordeaux-red  coloration  with  concentrated  sulphuric  acid. 

Phenyldi-m-anisylcarbinol,  C20H2jO8,  from  m-iodoanisole  and  methyl 
benzoate,  crystallises  in  rhombic  leaflets,  m.  p.  82 — 83°,  and  gives  a 
Bordeaux-red  coloration  with  sulphuric  acid  in  glacial  acetic  acid 
solution. 

Di-w-nitroditolylphthalide,  m.  p.  157 — 158°  (132° :  Limpricht, 
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Abstr.,  1898,  i,  323),  yields  3  : 3'-diarainoditolylphthalide,  m.  p.  197° 
(]  92°  :  Limpricht,  loc.  cit.),  which,  when  treated  with  amyl  nitrite  in  con¬ 
centrated  sulphuric  acid  solution,  yields  a  crystalline  diazosulphate, 
which  decomposes  suddenly  when  heated.  Di-jn-hydroxyditolyl- 
phthalide,  Ci2H1804,  formed  by  heating  the  diazosulphate  with  water 
at  60°,  crystallises  in  colourless  prisms,  m.  p.  206°,  and  is  colourless  iu 
alkaline  solution. 

m -Dimethylaminobenzophenone,  C15H15ON,  formed  by  the  action  of 
methyl  sulphate  and  sodium  hydroxide  on  m-aminobenzophenone,  is 
isolated  in  the  form  of  its  methiodide ,  ClfiHlgONI,  which  crystallises 
in  slender  needles,  and  when  heated  at  205°  loses  methyl  iodide  and 
yields  the  base,  crystallising  in  slightly  yellow  plates,  m.  p.  47°. 
m- Dimethylaminobenzhydrol ,  C15Hl7ON,  prepared  by  reduction  of  the 
ketone  with  sodium  amalgam  in  alcoholic  solution,  crystallises  in 
colourless  needles,  m.  p.  102°. 

^-Dimethylaminobenzophenone  (Doebner  and  Weiss,  Abstr.,  1882, 
176)  is  obtained  in  good  yields  by  the  action  of  methyl  sulphate  on 
p-aminobenzophenone. 

3  :  4 '-Tttramethyldiaminobenzophenone,  Ci7H£0O1T2,  prepared  by  heat¬ 
ing  3  : 4'-diaminob6nzophenone  with  methyl  alcohol  at  140 — 145°, 
separates  from  alcohol  or  ether  in  brownish-yellow  crystals,  m.  p. 
77 — 78  5°;  the  hydrochloride  crystallises  in  colourless  needles,  m.  p. 
278 — 280°  (decomp.) ;  the  platinichloride,  Cl7H20ON2,H2PtCl6,H2O, 
forms  golden  plates,  darkens  at  100°,  and  decomposes  at  200°. 
3  :  i'-Tetramethyldiaminobenzhydrol,  Ol7H22ON2,  prepared  by  reduc¬ 
tion  of  the  ketone  with  sodium  amalgam,  crystallises  in  colourless 
needles,  m.  p.  100 — 101°,  gives  with  concentrated  sulphuric  acid  a 
yellow,  or  with  hot  glacial  acetic  acid  a  yellowish-green,  coloration,  and 
forms  colourless  solutions  in  other  mineral  acids. 

Di-w-nitrodiphenylmethane  has  m.  p.  180°,  and  di-m-nitrobenzo- 
phenone,  m.  p.  160°;  Gattermann  and  Rtidt  (loc.  cit.)  give  them,  p.’s  172° 
and  151°.  3  :  d'-Tetramethyldiaminobenzophenone,  C17H20ON2,  prepared 
by  the  action  of  methyl  sulphate  on  the  diamino-compound,  crystallises 
from  dilute  alcohol  in  yellow  prisms,  m.  p.  59 — 60°,  and  forms  colourless 
solutions  in  dilute  or  concentrated  acids.  3  :  S'-Tetramethyldiamino- 
benzhydrol,  Cl7H22ON2,  crystallises  in  prisms,  m.  p.  72—73°,  and 
dissolves  to  colourless  solutions  in  acids. 

2  :  k'-Tetramcthyldiamirtotriphenylcarbinol,  C23H2GON2,  prepared 
from  p-dimethylaminobenzophenone  and  magnesium  o-dimethylamino- 
phenyl  iodide  (compare  Abstr.,  1905,  i,  766),  separates  from  alcohol 
in  colourless  crystals,  m.  p.  169’5 — 170°,  and  dissolves  in  glacial 
acetic  acid  forming  a  colourless  solution  which  becomes  dark  green  and, 
finally,  yellow  when  heated. 

2 :  i'-Tetramethyldiaminotriphenylcarbinyl  chloride  dihydrochloride, 
C23H27N2C13,  crystallises  in  yellow  needles,  decomp,  at  227°,  and  is 
unstable  in  moist  air.  The  stannichloride  is  red. 

3  :  i'-Tetramethyldiaminotriphenylcarbinol,  C2gH26ON2,  prepared  from 
3  :  4'-tetramethyldiaminobenzophenone  and  magnesium  phenyl  bromide, 
crystallises  in  colourless  prisms,  m.  p.  140°. 

3 :  i'-Tetramethyldiaminotriphenylmethane,  C23H26N2,  prepared  by 
redaction  of  the  carbine!  with  zinc  dust  and  hydrochloric  acid  in 
presence  of  hydrogen  iodide,  forms  irregular  crystals,  m.  p.  83 — 84°. 
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2  :  2'-Tetramethyldiaminolriphenylcarbinol,  C28H26ON2,  prepared  from 
methyl  benzoate  and  o-iododimethylaniline,  or  from  2  :  2'-tetramethyI- 
diaminobenzophenone  and  bromobenzene,  by  Grignard’s  reaction, 
crystallises  in  colourless  prisms,  m.  p.  105°,  forms  colourless  solutions 
in  acids,  and  does  not  give  a  coloration  with  stannic  chloride  or  when 
dissolved  in  glacial  acetic  acid  containing  hydrogen  bromide,  and 
poured  into  water,  but  gives  a  transient  blue  coloration  on  treatment 
with  phosphorus  pentachloride  in  chloroform  solution. 

2  :  3'-Tetramethyldiaminotriphenylcarbinol,  C23H26ON2,  from  o-iodo¬ 
dimethylaniline  and  m-dimethylaminobenzophenone,  crystallises  in 
colourless  plates,  m.  p.  183 — 184°,  and  dissolves  in  glacial  acetic  acid, 
forming  a  colourless  solution  becoming  yellowish-green  when  heated. 

3  :  3 '-Tetramethyldiaminotriphenylcarbinol,  from  3  :  3'-tetramethyl- 
diaminobenzophenone  and  magnesium  phenyl  bromide,  separates  from 
ether  in  crystalline  crusts,  m.  p.  128 — 129°,  and  gives  a  yellow 
coloration  with  glacial  acetic  acid,  mineral  acids,  or  stannic  chloride. 

3:4':  4 "-Hexamethyltriaminotriphenylmethane,  C25H31N3,  prepared 
by  condensation  of  dimethylaniline  with  3  :  4'-tetramethyldiamino- 
benzhydrol  in  presence  of  zinc  chloride,  crystallises  in  colourless 
prisms,  m.  p.  153 — 154°,  is  superficially  oxidised  by  air,  and  on  treat¬ 
ment  with  lead  dioxide  yields  the  carbinol,  which  dissolves  in  cold 
alcohol  or  cold  dilute  hydrochloric  acid,  forming  colourless  solutions 
becoming  blue  when  heated  ;  it  becomes  blue  also  when  exposed  to  air 
containing  carbon  dioxide. 

2:2':  4"- Hexamelhyltriaminotriphenylcarbinol ,  C25B  31ON3,  from 
o-iododimethylaniline  and  methyl  ^-dimethylaminobenzoate,  forms 
rhombic  crystals,  m.  p.  172 — 173°. 

2:3':  4 "-Hexamethyltriaminotriphenylcarbinol,  prepared  from  o-iodo¬ 
dimethylaniline  and  3  :  3'-tetramethyldiaminobenzophenone,  crystallises 
in  rhombic  plates,  m.  p.  148 — 150°. 

2:2':  2"  -  Hexamethyltriaminotriphenylcarbinol,  prepared  from 
o  iododimethylaniline  and  2  :  2'-tetraraethyldiaminobenzophenone,  or 
from  o-iododimethylaniline  and  methyl  dimethylanthranilate,  or 
o-iododimethylaniline  and  ethyl  orthocarbonate,  crystallises  in  prisms 
or  plates,  m.  p.  107 — 108°,  forms  colourless  solutions  in  acids,  and 
does  not  give  Bassett’s  reaction. 

2:2':  3"  -  If exarne  thy  l  triaminotri  phenyl  carbinol,  from  o-iododimethyl¬ 
aniline  and  methyl  dimethyl-7ra-aminobenzoate,  crystallises  in  colourless 
plates,  m.  p.  151 — 152°. 

2:3':  3 "-Hexamethyltriaminotriphenylca/rbinol,  from  o-iododimethyl¬ 
aniline  and  3  :  3'-tetramethylaminobenzophenone,  crystallises  in  prisms, 
m.  p.  207—208°.  ‘  G.  Y. 

Synthetical  Ephedrines.  Ernest  Fourneau  (J.  Pharm.  Chim,, 
1907,  [vi],  25,  593 — 602.  Compare  Abstr.,  1905,  i,  57  ;  Schmidt, 
ibid.,  370). — The  methochloride  of  benzyl dimethylaminomethylcarbinol, 
derived  from  allylbenzene  ( Joe .  cit.),  is  a  syrup ;  the  picrate  has  m.  p. 
1 43°  ;  the  aurichloride  and  platinichloride  are  identical  with  the  salts 
of  Schmidt  and  Emde’s  quaternary  base  derived  from  cinnamyl- 
trimethylamine  hydrochloride  (Abstr.,  1906,  i,  946).  The  base  must 
have  the  constitution  OH'CH(OH2Ph)'CH2*NMe3*OH,  and  not  that 
ascribed  to  it  by  these  authors. 
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When  heated  with  trimethylamine  in  benzene  solution  at  126°,  the 
chlorohydrin,  OH,OHPh,CH2*OH2Ol,  b.  p.  142/°20  mm.,  prepared  by 
Grignard’s  reaction  from  /3  chloropropaldehyde,  yields  the  quaternary 
chloride ,  OH'CHPh'CHyCH^’NMbgCl,  m.  p.  210°  (decomp.) ;  the 
aurichloride,  m.  p.  155°,  decomp,  about  190°;  the  platinichloride , 
decomp,  about  230°;  the  base  decomposes  wheu  heated,  yielding 
trimebhylamine  and  an  alcohol ,  b.  p.  101 — 102°/21  mm.,  isomeric  with 
cinnamyl  alcohol. 

y-Methylamino-a-phenylpropyl  alcohol,  OH*C  HPh* C lI^CH^NFIMe, 
the  fifth  isomeride  of  ephedrine,  is  prepared  by  the  action  of  methyl- 
amine  on  the  chlorohydrin;  it  forms  prisms,  m.  p.  70°,  b.  p.  170°/ 
31  mm.;  the  hydrochloride ,  m.  p.  130°:  the  platinichloride ,  m.  p. 
108 — 110°,  decomposes  when  strongly  heated. 
y-Dimethylamino-a-phenylpropyl  alcohol, 

OH*CHPh'CH2*CH2*NMe2, 

crystallises  in  plates,  m.  p.  55°,  b.  p.  182°/64  mm.  ;  the  hydrochloride , 
m.  p.  128°;  the  aurichloride,  m.  p.  120°,  decomp,  about  160°;  the 
platinichloride ,  m.  p.  130°  (decomp.) ;  the  methiodide,  Cl2H20ONI,  forms 
needles,  m.  p.  118°.  The  hydrochloride  of  the  benzoyl  derivative, 

C18H2102N,HC1, 

crystallises  in  needles,  m.  p.  167°;  the  hydrochloride  of  the  cinuamoyl 
derivative,  m.  p.  179°.  G.  Y. 


Action  of  Some  y-  and  8  Bromo -esters  on  Ethyl  Cyano- 
acetate,  Malonate,  and  Methylmalonate.  Gustave  Blano 
( Gompt .  rend.,  1907,  145,  78 — 80). — By  the  successive  action  of 
phosphorus  pentabromide  and  alcohol  on  the  mixture  of  lactones, 
obtained  (Abstr.,  1905,  i,  680,  681)  by  reduction  of  the  acid 
anhydrides  of  the  succinic  or  glutaric  series,  y-  or  8-bromo  esters  are 
obtained  according  as  a  y-  or  8-lactone  is  employd.  These  esters 
react  readily  with  the  sodium  derivatives  of  ethyl  cyanoacetate, 
maloDate,  or  methylmalonate.  Of  the  y-bromo -esters,  however, 

R*CH~CO 

whilst  those  derived  from  lactones  of  the  type  I  ^>0 

react  normally  according  to  the  equation  002Et,CHR,CH2*CH2Br + 
CHNa(CO„Et)2  — >-  C02Et*CHR*CH2*CH2,CH(C02Et)2,  the  ethers  de- 

R*CH*CHo 


rived  from  lactones  of  the  type 


CH2*CO 


'^>0  undergo  a  simple  elimi¬ 


nation  of  HBr  with  formation  of  a  c?/c/opropanecarboxylic  ester,  thus  : 
CH2Br,CHR,CH2'C02Et  +  CHNa(C02Et)3  =  NaBr  +  CH2(C02Et)2  + 

CHR<CH*C0oEt' 


Thus  condensation  of  ethyl  y-bromo-aa-dimeth}  lbutyrate  with  one  of 
the  above  sodium  derivatives  gives  a  cyanodicarboxylic  or  a  tri¬ 
carboxylic  ester,  but  by  condensing  ethyl  y-bromo-/?/3-dimethyl- 
butyrate,  ethyl  2 : 2-dimethylcyc\opropanecarboxylate  is  formed  as  a 
liquid,  b.  p.  90°/15  mm.  The  corresponding  acid  is  an  oil  of  a  strong 
butyric  odour,  b.  p.  100°/10  mm.,  and  very  stable  towards  potassium 
permanganate.  It  forms  an  amide  crystallising  in  tablets,  m.  p.  177°. 
Ethyl  2-isopropylcjc\opropanecarboxylate,  similarly  obtained  from 
tsopropylsuccinic  acid,  has  b.  p.  95 — 100°/10  mm.  The  corresponding 
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acid  is  an  oil  with  a  butyric  odour,  b.  p.  11 5°/ 15  mm.,  also  stable 
towards  permanganate.  It  gives  an  amide ,  forming  tablets,  m.  p. 
166 — 167°,  and  an  anilide ,  crystallising  in  needles,  m.  p.  117°,  and  is 
probably  identical  with  Ipatieff’s  acid  (Abstr.,  1902,  i,  588). 

When  ethyl  y-bromo-/5/?-dimethylvalerate  is  condensed  with  the 
sodium  derivative  of  ethyl  malonate  or  methylmalonate,  besides  the 
expected  tricarboxylic  ester,  a  quantity  of  an  ester,  b.  p.  90°/8  mm.,  is 
formed,  which  gives  an  oily  acid,  b.  p.  112 — 115°/12  mm.,  and  an 
amide,  m.  p.  98°.  This  must  be  (3 (3 -dimethyl- by-pentenoic  acid, 
CH2:CH-CMe2*CH2-C02H, 

since  it  is  oxidised  by  permanganate  solution  at  -  5°  giving  chiefly 
aa-dimetbylsuccinic  acid.  E.  H. 


Affinity  Constants  of  Tyrosine  and  Phenylalanine.  Aristides 
Kanitz  {Fjlugers  Archiv,  1907,  118,539 — 546). — The  basic  and  acidic 
dissociation  constants  for  tyrosine  and  phenylalanine  have  been  calcu¬ 
lated  from  the  degree  of  hydrolysis  of  their  hydrochlorides  and  sodium 
salts  by  the  method  previously  described  (Abstr.,  1906,  ii,  603).  As 
the  compounds  were  only  sparingly  soluble,  the  degree  of  hydrolysis 
was  determined  by  electrical  conductivity  methods. 

The  results  obtained  at  25°  are  for  tyrosine  : 


First  acid  dissociation  constant,  Ks,  4  x  10-9 
Second  „  ,,  ,,  Kss,  4  x  10~10 

Basic  ,,  „  Jfb,  2*6  x  10~12 

And  for  phenylalanine  : 

Acid  dissociation  constant,  KSf  2’5  x  10~9 
Basic  „  „  Kb,  l-3xl0-12. 


The  acid  dissociation  constant  of  phenylaniline,  calculated  from  the 
conductivities  of  solutions  of  phenylalanine  itself,  was  high,  but  this 
value  was  reduced  considerably  when  the  compound  had  been 
repeatedly  recrystallised.  The  salts  of  the  specially  purified  compound 
gave  the  same  results  as  the  original  salts.  J.  J.  S. 


Triphenylcarbinol :  Action  of  Malonic  and  Cyanoacetic 
Acids.  Robert  Fosse  ( Gom.pt .  rend.,  1907,  145,  196 — 198). — The 
action  of  malonic  acid  transforms  triphenylcarbinol  quantitatively 
into  /3/5/5-ti’iphenylpropionic  acid. 

The  action  of  cyanoacetic  acid  on  triphenylcarbinol  yields:  (1) 
a-cyano - (3 j3 (3-triphenylpropionic  acid  A,  CPh3,CH(CN),C02H,  m.  p. 
155°,  which  is  more  soluble  in  ordinary  solvents  and  less  stable  than 
the  isomeric  B-acid  ;  on  heating  the  acid,  or  an  alcoholic  solution  of  its 
sodium  salt,  it  yields  (2)  o.-cyano-j3(3(3-triphenylelhane  A, 

CPh3-CH,-CN, 

m.  p.  140°,  which  is  also  formed  during  the  reaction  between  cyano¬ 
acetic  acid  and  triphenylcarbinol  ;  (3)  a.-cyano-f3(3(3-iriphenylpropionic 
acid  B,  m.  p.  175°  (decomp.),  which  on  heating  yields  a -cyano-/3(3(3~ 
triphenylethane  B,  C21Hll7N,  m.  p.  21  1°. 

The  nature  of  the  isomerism  of  the  two  a  cyano-/S/3 /5-triphenyl- 
propionic  acids  and  of  their  products  of  decarboxylation  is  unknown. 

T.  H.  P. 
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Trimetbylcoumarone.  Johannes  Boes  ( Chem .  Zentr.,  1907,  i, 
1426  \  from  Apoth.-Zeit.,  22, 177). — A  mixture  of  trimethylcoumarones 
has  been  isolated  from  a  fraction  of  tar  oil  of  b.  p.  235 — 245°.  The 
mixture  had  the  characteristic  odour  of  coumarone,  did  not  solidify 
when  cooled  in  ice  and  salt,  and  had  b.  p.  240°,  D17  T0204,  and 
wj,7  1-5471  ;  it  decolorised  bromine  water  in  the  cold,  and  gave  a  dark 
red  coloration  with  concentrated  sulphuric  acid.  The  picrate, 
m.  p.  105°,  crystallised  from  alcohol  in  yellow  needles,  and  was 
unstable.  E.  W.  W. 

Ethyl  Hexahydrobenzoylacetate.  Andr£  Wahl  and  A.  Meyer 
(Compt.  rend.,  1907,  145,  192 — 194). — The  authors  give  an  account 
of  their  incomplete  work,  owing  to  the  appearance  of  Zelinsky  and 
Sehwedoff’s  paper  (this  vol.,  i,  704). 

Ethyl  hexahydrobenzoylacetate ,  C6H11,C0,CH2'C02Et,  prepared  by 
condensing  ethyl  hexahydrobenzoate  (1  mol.)  and  ethyl  acetate  (1  mol.) 
in  presence  of  sodium  (1  at.),  has  b.  p.  140 — 143°/25  mm.  The 
methyl  ester,  C6Hn*C0*CH2*C02Me,  has  b.  p.  140 — 141°/23  mm. 
These  esters  possess  very  persistent  odours,  which,  when  diluted, 
recall  that  of  leather.  They  yield  well  crystallised  copper  salts,  and 
have  the  properties  of  /3-ketonic  esters.  Thus,  with  hydrazine  hydrate 
in  aqueous  alcohol,  they  yield  S-cyc\ohexyl-5-j)yrazolone, 

N=C*CeHn 

co-ch2  * 

which  crystallises  in  white  scales,  m.  p.  244 — 245°.  T.  H.  P. 

Complete  Reduction  of  Ethyl  Benzylacetoacetate.  Julius 
Tafel  and  Hans  Haiil  ( Ber .,  1907,  40,  3312 — 3318). — The  reduction 
was  carried  out  electrolytically  with  a  lead  cathode,  using  7 ’5  grams  of 
ester,  22‘5  grams  of  30%  sulphuric  acid,  and  70  c.c.  of  96%  alcohol  ; 
the  current  employed  was  2 ‘4  amperes  with  a  cathode  surface  of 
20  cm2.  The  nearly  colourless  reduction  product,  after  washing 
with  soda  and  drying,  was  treated  with  sodium  hydrogen  sulphite 
and  ether,  which  removed  benzylacetoacetaldehyde, 
COMe-CH(C7H7)-CHO, 

an  intensely  yellow  oil,  b.  p.  76 — 81°,  in  the  vacuum  produced  by 
liquid  air ;  the  bisphenylhydrazone  is  light  yellow,  m.  p.  149°.  The 
oil,  freed  from  ether  and  water,  was  next  fractionally  distilled  under 
35  mm.  pressure  at  110°;  the  fraction  consisted  mainly  of  fi  benzyl- 
butane,  CH2Me*CH(C7H7)*CH3,  a  colourless,  mobile  oil,  b.  p. 
203 — 204°/750  mm.  The  residual  oil  was  next  distilled  in  the 
vacuum  produced  by  liquid  air  and  charcoal,  and  collected  in  three 
fractions:  (1)  up  to  80°;  (2)  80  — 125°;  (3)  125 — 185°.  Fraction  (2) 
consisted  largely  of  ethyl  ^S-hydroxy  a-benzylbutyrate,  and  the  second 
and  third  fractions  both  contained  ethyl  a-benzylbutyrate.  The 
portion  of  (2),  not  hydrolysed, 'contained  an  alcohol  (1)  and  ji-benzylbutyl 
ethyl  ether,  CH3*CH2*CH(C7H7)CH2OEfc,  b.  p.  156 — 162°.  W.  It. 

A  Bordeaux-red  Chrysoketonecarboxylic  Acid  and  its 
Yellow  Derivatives.  A  Contribution  to  the  Theory  of  Colour. 
Hans  Stobbe  [and,  in  part,  Willy  Keding  and  Ferdinand  Gollucke] 
( Ber .,  1907,  40,  3383 — 3389). — Derivatives  of  chrysoketone  or 
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naphthafluorenone  and  of  fsochrysoketone  have  been  described  pre¬ 
viously  by  Bamberger  and  by  Graebe  and  Gnebm  (Abstr.,  1905, 
i,  60). 

An  alio ckrysoketonecarboxylic  acid  is  formed  when  l-phenylnaph- 
thalene-2  : 3-dicarboxylic  acid  (this  vol.,  i,  769) 
is  treated  with  concentrated  sulphuric  acid  for 
two  days  at  the  ordinary  temperature  and  the 
product  poured  on  to  ice.  It  crystallises  from 
benzene  or  cumene  in  bordeaux-red  needles,  m.  p. 
285 — 286°  (decomp.).  It  is  sparingly  soluble  in 
all  solvents,  and  is  stable  towards  oxidising  agents. 
Chromic  anhydride  yields  an  acid  which  is  neither  benzoic  nor  o-benzoyl- 
benzoic  acid.  It  can  be  reduced  with  sodium  amalgam  at  100°. 

The  sodium  salt,  C^IIgOgNa,  crystallises  in  orange-red  needles, 
and  the  potassium  salt  in  orange  needles.  The  ethyl  ester,  C20H14O3, 
obtained  from  the  silver  salt,  crystallises  from  dilute  alcohol  in 
yellow  needles,  m.  p.  187 — 188°.  The  phenylhydrazone,  C21H1602N2, 
also  forms  yellow  needles,  m.  p.  241°.  The  absorption  spectra  of  the 
acid  and  its  derivatives  have  been  examined  in  solution.  All  yield  a 
continuous  absorption  band,  but  that  of  the  acid  extends  further 
towards  the  red  end  of  the  spectrum. 

The  difference  in  colour  between  the  acid  and  its  salts  does  not 
appear  to  be  due  to  any  molecular  rearrangement  during  the  salt 
formation,  as  would  be  required  by  Hantzsch’s  theory,  J.  J.  S. 

Synthesis  of  Salicyluric  Acid.  Samuel  Bondi  ( Zeitsch .  physiol. 
Chem.,  1907,  52,  170 — 176). — Salicyluric  acid  has  been  synthesised  by 
the  action  of  glycine  on  an  alkaline  solution  of  the  azoimide  of  salicylic 
acid,  OH-C0H4-CO-lSr3  +  NH2-CH2-C02H  +  2NaOH  = 

0H*C(5H4'C0-17H-CH2-C02Na  +  NaNs  +  2H20. 

A  by-product  formed  in  the  reaction  is  sparingly  soluble  in  alcohol  and 
has  m.  p.  230 — 231°.  The  analyses  of  salicyluric  acid  invariably  gave 
too  higb  a  percentage  of  carbon. 

Salicylic  acid  hydr^zide,  OH'C6H4*CO'NH*NH2,  obtained  by 
heating  ethyl  salicylate  and  hydrazine  hydrate  for  two  and  a  half  hours 
on  the  water-bath,  has  m.  p.  147°  (Struve  and  Badenhausen,  Abstr,, 
1896,  i,  35,  give  145°).  Sodium  nitrite  reacts  with  a  nitric  acid  solution 
of  the  hydrazide,  yielding  the  azoimide,  OH’CgH^CO’Ng,  in  the  form 
of  crystalline  plates  with  a  pungent  odour.  J.  J.  S. 

Ester-  and  Amide-acids  of  Phenylsuccinic  Acid.  Kichard 
Anschutz  (. Annalen ,  1907,354,  117 — 151). — In  conjunction  with  the 
investigation  of  the  partial  esterification  of  itaconic  and  mesaconic 
acids  and  the  partial  hydrolysis  of  their  methyl  and  ethyl  esters 
(Abstr.,  1898,  i,  128  ■  this  vol.,  i,  468),  the  same  reactions  have  been 
studied  with  aa-dimethylsuccinic  (Giittes,  Diss.,  Bonn ,  1901  ;  compare 
Blaise,  Abstr.,  1898,  i, 560)  and  phenylsuccinic  (Hahn,  Diss.,  Bonn,  1902) 
acids  in  order  to  compare  the  behaviour  of  an  asymmetrical  saturated 
acid  with  that  of  asymmetrical  unsaturated  acids,  and  to  determine 
the  influence  of  the  negative  phenyl  group  on  the  activity  of  the 
carboxyl  attached  to  the  same  carbon  atom.  At  the  same  time,  the 
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manner  in  which  the  anhydrides  of  these  acids  combine  with  alcohols, 
ammonia,  and  substituted  ammonias  has  been  studied. 

In  the  present  paper,  the  author  describes  the  preparation  of  phenyl- 
guccin-a-amic  acid  and  hydrogen  /3-methyl  phenylsuccinate  from 
/3-cyano-/?-phenylpropionic  acid,  the  formation  of  the  hydrogen  methyl 
phenylsuccinates  and  of  the  corresponding  acid-chlorides  from  phenyl- 
succinic  acid,  the  isomerism  of  the  phenylsuccin-amic,  -anilic, 
-p-toluidic,  and -piperidic  acids,  and  the  synthesis  of  /3-benzoyl-a-phenyl- 
and  /3-benzoyl-/3-phenyl-propionic  acids  from  phenylsuccinic  acid. 

The  hydrogen  methyl  phenylsuccinates  were  prepared  by  Wegscheider 
and  Hecht  (Abstr.,  1903,  i,  760),  who  considered  the  ester,  m.  p. 
102°,  obtained  by  partial  hydrolysis  of  methyl  phenylsuccinate,  to  be 
the  a-  and  that,  m.  p.  92°,  formed  by  partial  esterification  to  be  the 
/3-methyl  ester.  These  assumptions  are  shown  now  to  have  been 
correct,  since  on  conversion  into  the  corresponding  ester-chloride  and 
treatment  with  benzene  and  aluminium  chloride,  the  /3-methyl  ester, 
COgH’CHPh'CH^COgMe,  yields  methyl  /3-benzoyl-/3-phenylpropionate, 
C0Ph*CHPh,CH2*C02Me,  whilst  the  a-methyl  ester, 
C02Me-CHPh-CH2-C02H, 

forms  methyl  /3-benzoyl-a-phenylpropionate,  C02Me,CHPh*CH2,C0Ph. 
Moreover,  /3-cyano-/3-phenylpropionic  acid  on  partial  hydrolysis  yields 
phenylsuccin-a-amic  acid,  but  on  esterification  and  subsequent  partial 
hydrolysis  forms  hydrogen  /3-methyl  phenylsuccinate  : 
CN-CHPh-CH2-C02H  _>■  NH2*C0*CHPh‘CH2*C02H 

CN-CHPh-CH2-C02Me  — >  NH2-C0-CHPh-CH2*C02Me  —*■ 

C02H-CHPh-CH2-C02Me. 

The  action  of  methyl  alcohol  on  phenylsuccinic  anhydrides  leads  to 
the  formation  of  a  mixture  containing  about  25%  of  the  more  feebly 
acid  hydrogen  a-methyl  and  about  75%  of  the  more  strongly  acid 
hydrogen  /3-methyl  phenylsuccinates.  The  mixture  of  methyl  amates, 
formed  from  this  by  way  of  the  acid-chlorides,  is  readily  separated  in 
consequence  of  the  difference  in  solubility  of  the  isomerides  in  ether. 
The  -/3-amic,  -/3-anilic,  -p-toluidic,  and  -/3-piperidic  acids  are  obtained 
directly  and  without  admixture  of  the  a-isomerides  by  the  action  of 
ammonia  or  substituted  ammonias  on  phenylsuccinic  anhydride,  the 
basic*  group  combining  with  the  carbonyl  of  the  more  feebly  acid 
carboxyl. 

Conversion  of  /3-Cyano-/3-phenylpropionic  Acid  and  its  Methyl  Ester 
into  Phenylsuccin-a-amic  Acid  and  Hydrogen  (3-Methyl  Phenylsuccinate. 
— [With  Paul  Walter.] — Phenylsuccin-a-amic  acid ,  C10HnO3N,  pre¬ 
pared  by  the  action  of  concentrated  sulphuric  acid  on  a-cyano-a- 
phenylpropionic  acid  (Bredt  and  Kallen,  Abstr.,  1897,  i,  154)  at  the 
ordinary  temperature,  crystallises  from  water  in  small  plates,  m.  p. 
158 — 159°;  the  silver  salt,  C10H10OsNAg,  is  a  white  powder.  The 
methyl  ester,  CN’CHPh'CHg’COgMe,  prepared  in  the  same  manner  as 
the  ethyl  ester  (Bredt  and  Kallen,  loc.  cit.),  crystallises  in  needles  or 
prisms,  m.  p.  55°,  b.  p.  155 — 159°/10  mm.,  and  when  treated  with  con¬ 
centrated  sulphuric  acid  at  the  ordinary  temperature  yields  /3-methyl 
phenylsuccin-a-amate ,  NH2*C0‘CHPh,CH2-C02Me,  m.  p.  145°,  which 
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is  only  sparingly  soluble  in  ether,  and  is  converted  by  sulphuric  and 
nitrous  acids  into  hydrogen  /8-methyl  phenylsuccinate,  m.  p.  92°. 

Formation  of  the  Hydrogen  Methyl  Phenyhuccinates  and  their  Chlorides. 
— [With  Cabl  Hahn  and  Paul  Walter.] — Methyl  phenylsue- 
cinate  (Wegscheider  and  Hecht,  loc.  cit.),  m.  p.  57 — 58°,  b.  p. 
160 — 1 6 2°/ 1 2  mm.  Phenylsuccinic  anhydride,  b.  p.  191 — 192°/12mm. 

Phenylsuccinyl  dichloride ,  COCl*CHPh*CH2‘COCl,  is  obtained  as  a 
colourless  liquid,  b.  p.  150 — 151°/12  mm.,  and  has  an  irritating  odour. 

On  hydrolysis  with  methyl  alcoholic  potash  at  the  ordinary 
temperature,  12'7  grams  of  methyl  phenylsuccinate  gave  6'3  grams  of 
the  a-monomethyl  ester  and  3*3  grams  of  the  acid,  2 '6  grams  remaining 
unchanged;  in  another  experiment,  8‘8  grams  of  the  dimethyl  ester 
gave  6'0  grams  of  the  a-methyl  ester  and  0‘2  gram  of  acid,  1*2  grams 
being  unchanged. 

The  methyl  phenylsuccinyl  chlorides ,  C02Me*CHPh*Cff2*C0Cl  and 
C0Cl*CHPh*CH2*C02Me,  formed  by  heating  the  monomethyl  esters, 
or  a  mixture  of  these,  with  phosphorus  trichloride  at  60 — 70°,  are 
obtained  as  colourless  oils  which  could  not  be  purified,  as  they  decom¬ 
pose  on  distillation  in  a  vacuum. 

The  Isomeric  Phenylsuccin-amic,  -anilic,  -p -toluidic,  and  -piperidic 
Acids. — [With  Carl  Haiin  and  Paul  Walter.] — Phenylsuccin- (3-amic 
acid,  C02H*CHPh*CH2*C0*NH2,  m.  p.  144 — 145°,  prepared  by  the 
action  of  anhydrous  ammonia  on  phenylsuccinic  anhydride  in  ethereal 
solution,  crystallises  from  water  ;  the  white  silver  salt,  C10HinOsNAg, 
darkens  on  exposure  to  light ;  the  methyl  ester,  CnH1803N,  m.  p. 
119°,  formed  by  the  action  of  methyl  iodide  on  the  silver  salt  or  of 
ammonia  on  the  ester-chloride,  is  readily  soluble  in  ether,  and  yields 
hydrogen  a-methyl  phenylsuccinate  when  treated  with  nitrous  acid. 

The  methyl  phenylsuccinanilates  are  prepared  by  the  action  of 
aniline  on  the  ester-chlorides,  and,  when  formed  together  from  a 
mixture  of  these,  can  be  partially  separated  by  crystallisation  from 
ether,  the  /8-methyl  anilate  being  the  more  readily  soluble.  On  careful 
hydrolysis,  the  esters  yield  the  anilic  acids. 

Phenylsuccin-^S-anilic  acid,  m.  p.  169  — 170°,  was  prepared  by  Hann 
and  Lapworth  (Trans.,  1904,  85,  1367)  by  the  action  of  aniline  on 
phenylsuccinic  anhydride,  and  considered  by  these  authors  to  be  the 
a-anilic  acid  ;  the  silver  salt,  ClfiHuOsNAg,  was  analysed;  the  methyl 
ester,  C02Me*CHPh*CH2*C0*NHPh,  crystallises  in  white  needles, 
m.  p.  149°.  The  a-anilic  acid,  NHPh*C0*CHPh'CH2'C02H,  has  m.  p. 
175°;  the  methyl  ester,  C17H1703N,  m.  p.  96°.  A  mixture  of  the  two 
anilic  acids  has  m.  p.  159 — 160°.  When  heated  with  acetyl  chloride, 
both  anilic  acids  yield  phenylsuccinanil  (Hann  and  Lapworth,  loc.  cit.). 

Phenylsuccindianilide,  NHPh*CO*CHPh'CH2*CO*NHPh,  m.  p. 
222°,  is  formed  by  shaking  phenylsuccinyl  dichloride  with  aniline  in 
ethereal  solution ;  if  the  reacting  substances  are  present  in  molecular 
proportions,  half  of  the  dichloride  remains  unchanged. 

The  jo-toluidic  and  piperidic  acids  are  formed  and  behave  in  the 
same  manner  as  the  anilic  acids. 

Phenylsuccin-  fi-p-toluidic  acid,  C02H*CHPh,CH2*C0*!NH*C7H7, 
m.  p.  168 — 169°;  the  silver  salt,  Cl7H16OgNAg,  was  analysed;  the 
methyl  ester,  018H19O3N,  m.  p.  118°,  The  a-p -toluidic  acid,  m.  p. 
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175°;  the  methyl  ester,  m.  p.  118°.  A  mixture  of  the  two  methyl 
esters  has  m.  p.  about  105°.  When  heated  with  acetyl  chloride,  the 
p-toluidic  acids  form  phenylsuccino-jo-tolil  (Hann  and  Lapworth,  loc. 
cit.). 

Phcnylsuccin-$-pipcridic  acid,  COgH'CHPh’CHj'CO'CgNHjg,  crystal¬ 
lises  in  white  needles,  m.  p.  95°  ;  the  silver  salt  was  analysed  ;  the 
ester,  ClfiH2103N,  forms  monoclinic  crystals,  m.  p.  109°.  The 
a-piperidic  acid,  C15Hig03N,  m.  p.  165°;  the  methyl  ester,  m.  p.  97°. 
A  mixture  of  the  methyl  esters  has  m.  p.  79 — 80°. 

Synthesis  of  Desylacelic  and  Phenylphenacylacetic  Acids  from  Phenyl- 
succinic  Acid.— [With  Paul  Walter.] — Methyl  fi-benzoyl-fl  phenyl- 
propionate,  C17HlflOs,  m.  p.  49°,  is  prepared  by  the  action  of  /8-methyl 
phenylsuccinyl  chloride  on  benzene  in  presence  of  aluminium  chloride, 
and  on  hydrolysis  with  potassium  hydroxide  yields  /3-benzoyl-/?-phenyl- 
propionic  (desylacetic)  acid  (Meyer  and  Oelkers,  Abstr.,  1888,  704), 
which  is  formed  also  by  the  action  of  phenylsuccinic  anhydride  on 
benzene  in  presence  of  aluminium  chloride. 

The  methyl  ester,  obtained  by  the  action  of  a-methyl  succinyl 
chloride  on  benzene  in  presence  of  aluminium  chloride,  is  identical 
with  methyl  /8-benzoyl-a-phenylpropionate  prepared  from  benzylidene- 
acetophenone  (Anschiitz  and  Montfort,  Abstr.,  1895,  i,  179). 

G.  Y. 

A  Product  of  the  Action  of  Light  on  Diphenylfulgide  and 
the  Polymerisation  of  Phenylpropiolic  Acid.  Hans  Stobbe 
[and,  in  part,  Willy  Keding,  Piiokion  Raoum,  and  Victor  von 
Vigier]  ( Ber .,  1907,  40,  3372 — 3382). — The  colourless  anhydride 
(Abstr.,  1904,  i,  589),  obtained  by  exposing  a  benzene  solution  of 
diphenylfulgide  (dibenzylidenesuccinic  anhydride)  to  sunlight,  is 
identical  with  the  anhydride  obtained  by  tie  action  of  acetic 
anhydride  or  phosphoryl  chloride  on  phenyl]  ropiolic  acid  (Michael 
and  Bucher,  Abstr.,  1898,  i,  256  ;  Lanser,  ibid.,  1899,  i,  916; 
Manthey,  ibid.,  1901,  i,  31  ;  Lanser  and  Halvorsen,  ibid.,  1902,  i, 
458  ;  compare  also  Ruliemann  and  Merriman,  Trans.,  1905,  87,  1389). 
This  anhydride  is  shown  to  have  the  constitution  attributed  to  it 
by  Michael  and  Bucher,  namely,  l-phenylnaphthalene-2  : 3-dicarb- 
oxylic  anhydride,  and  not  that  suggested  by  Lanser,  namely,  diphenyl- 
cycfobutadienedicarboxylic  anhydride.  When  oxidistd  with  chromic 
anhydride  in  acetic  acid  solution,  it  yields  o-benzoylbenzoic  acid,  a 
reaction  which  is  not  compatable  with  Lanser’s  formula. 

Oxidation  with  alkaline  permanganate  gives  rise  to  resinous  acids, 
oxalic  and  benzoic  acids,  and  in  one  experiment  to  a  soluble  acid,  m.  p. 
200°,  and  in  another  to  benzaldehyde.  Diphenyltetracarboxylic  acid, 
phthalic  acid,  and  o-benzoylbenzoic  acid  could  not  be  detected  (com¬ 
pare  Michael  and  Bucher,  loc.  cit.).  Reduction  with  sodium  amalgam 
converts  the  l-phenylnaphthalene-2  :  3-dicarboxylic  acid  into  Michael 
and  Bucher’s  1:2:3: 4-tetrahydro-derivative,  which  melts_at  204°  and 
decomposes  at  207°.  Chromic  acid  oxidises  this  reduction  product 
also  to  o-benzoylbenzoic  acid.  The  anhydride  of  the  tetrahydro-acid 
has  in.  p.  155°. 

/3-Truxillic  acid,  which  is  isomeric  with  the  phenylnaphthalene- 
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dicarboxylic  acid,  is  less  readily  oxidised  than  the  naphthalene  acid  and 
yields  as  final  product  benzil. 

The  lactone,  C18H1S02,  described  by  Michael  and  Bucher,  could  not 
be  obtained  by  the  action  of  zinc  dust  and  acetic  anhydride  on  the 
anhydride ;  the  only  product  isolated  was  the  tetrahydro-anhydride. 

J.  J.  S. 

Isomeric  Esters  of  Carbethoxyglycylglycine.  Hermann 
Leuchs  and  Wilhelm  Manasse  (Ber. ,  1907,  40,  3235 — 3249). — Ethyl 
carbethoxyglycylglycine  presents  two  points  of  interest ;  it  exists  in 
two  apparently  structurally  identical  forms,  which,  however,  exhibit 
marked  differences  in  chemical  and  physical  properties,  and,  secondly, 
it  yields  by  hydrolysis  glycylglycine-A-carboxylic  acid,  which  has  an 
unusual  degree  of  stability  (Fischer,  Abstr.,  1902,  350  ;  1903,  465). 
The  authors  claim  that  the  acid  obtained  by  hydrolysis  cannot  be 
g ly cy lgly cine- A-carb oxy lie  acid,  which  has  been  synthesised  by  Siegfried 
(Abstr.,  1906,  i,  144)  and  Leuchs  {ibid.,  i,  236)  ;  moreover,  they  assert 
that  the  isomerism  of  the  ester  is  an  example  of  lactam  and  lactim 
formation.  The  ester  and  its  derivatives  having  the  lactam  formula 
C02Et'NH,CH2,C0*NH'CH2,C02Et  are  termed  members  of  the 
a-series,  whilst  members  of  the  /2-series  have  the  lactim  formula 
C02Et*NH’CH2*C(0H)IN*CH2*C02Et.  The  ester  of  the  a-series 
undergoes  transformation  during  hydrolysis,  and  yields  the  dicarboxylic 
acid  of  the  /8-series. 

To  obtain  confirmation  of  this  view,  ethyl  carbethoxyglycyl^N -phenyl- 
glycine,  C02Et-NH-CH2-C0-NPh-CH2-C02Et,  m.  p.  58—59°,  and  ethyl 
carbethoxy-N -phenylglycylglycine,  C02El  ■  N  Ph1  CH2  ■  CO  •  N  H  ■  CH2‘  C02Et, 
have  been  examined.  The  former,  which  is  prepared  from  carbethoxy- 
glycyl  chloride  and  ethyl  A-phenylglycine  in  dry  ether  at  0°,  is  incapable 
of  undergoing  transformation  into  the  lactim,  and  consequently  yields 
by  hydrolysis  the  crystalline  peptide,  glycyl-l-phenylglycine, 
NHa-CH2«C0*NPh-CH2-C02H, 
which  when  heated  passed  into  \-phenyldiketopiperazine , 

jn  -fn  Vqq. 

m.  p.  251°  (corr.) ;  this  is  also  obtained  from  chloroacetylphenylglycine 
and  ammonium  hydroxide  at  100°. 

Ethyl  carbethoxy-N-phenylglycylglycine  (a-series),  m.  p.  62 — 63°,  is 
prepared  from  carbethoxy-A-phenylglycyl  chloride  and  ethyl  glycine  in 
anhydrous  ether.  By  hydrolysis  with  normal  sodium  hydroxide,  it 
yields  N -phenylglycylglycine-^  -carboxylic  acid, 

C02H-NPh-CH2*C(0H):N-CH2-C02H, 
which  does  not  lose  carbon  dioxide,  and  is  the  analogue  of  Fischer's 
so-called  glycylglycine-A-carboxylic  acid ;  it  differs  from  the  latter  in 
the  ease  with  which  it  forms  the  lactone, 

N  P  h<QQ  ,2^>c :  N  •  CH2  ■  C02H, 

m.  p.  255 — 256°  (corr.),  the  change  occurring  slowly  at  the  ordinary  tem¬ 
perature,  instantly  on  heating,  or  in  the  presence  of  hydrochloric  acid. 
A  similar  anhydride  formation  is  observed  with  the  derivatives  of 
A-phenylglycylglycine-iV-carboxylic  acid  \  thus,  when  ethyl  carb- 
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ethoxy-A-phenylglycylglycine  (a-series)  is  treated  with  cold  alcoholic 
ammonia,  carbethoxy- N -phenylglycylglycinamide, 

C02Et-NPh-CH9’C(0H):N-  OH2-CO-NH2, 
is  formed,  which  has  m.  p.  137°  (corr.),  and  at  220°  evolves  alcohol, 

forming  the  lactone,  NPh^Q^JP^CIN’CHyCO’NH^m.p.  305°  (corr.), 

which  is  produced  directly  from  the  original  ester  and  methyl  alcoholic 
ammonia  at  100°,  and  also  from  the  ester, 

NPh<°Q2~>C:N-CH2-C02Et, 


m.  p.  155°  (corr.),  which  is  prepared  by  esterifying  the  corresponding 
lactone-acid  or  its  crude  parent  dicarboxylic  acid. 

The  normal  silver  salt  of  the  dicarboxylic  acid,  C11H10O5N2Ag2,  is 

obtained  by  heating  the  lactone  acid,  N Ph<C^ q C I N  •  CH2  •  C  02  H , 


with  sodium  hydroxide  on  the  water-bath,  neutralising  the  solution  with 
nitric  acid,  and  adding  silver  nitrate,  whereby  the  silver  salt  is  pre¬ 
cipitated.  It  is  a  voluminous,  white  powder,  which  quickly  darkens  in 
the  light,  and  is  decomposed  by  boiling  water,  silver  oxide  being  pre¬ 
cipitated  with  the  formation  of  the  silver  salt  of  the  lactone  acid, 
CnH904N2Ag. 

Ethyl  carbethoxy^N-phenylqlycylalycine  (8- series), 

C02Et,NPh,CH2*C(0H):N,CH2*C02EtJ 
m.  p.  107°  (corr.),  prepared  from  the  first-mentioned  silver  salt  and 
ethyl  iodide,  differs  from  the  isomeric  ester  of  the  a-series  in  its  tendency 
to  form  a  lactone;  by  heating  at  220°  or  with  alcoholic  hydrogen 
chloride,  it  loses  alcohol  and  yields  the  lactone  ester,  m.  p.  153 — 154°, 
described  previously. 

The  carbethoxy-N  -phenylglycyl  chloride ,  COgEt’NPh-CHg’COCl,  used 
in  the  preparation  of  the  ester  of  the  a-series,  is  obtained  from  carb¬ 
ethoxy-  iF-phenylglycine  (Lumiere  and  Barbier,  Abstr.,  1906,  i,  245)  and 
excess  of  thionyl  chloride  in  a  freezing  mixture.  If  only  the  calculated 
quantity  of  thionyl  chloride  is  employed,  the  main  product  of  the 


.  .  .  ,  .  CH2-CO, 

reaction  is  'N-carboxy-l$-phenylglycine  anhydride, 


its  m.  p.  142°  (corr.),  loses  carbon  dioxide,  forming  an  amorphous  sub¬ 
stance,  (NPh’CHj’CO)^,  and  is  converted  by  alcoholic  ammonia  into 
Ar-phenylglycinamide.  C.  S. 


Synthesis  of  Alcaptonic  Acids.  Otto  Neubauer  and  Leopold 
Flatow  ( Zeitsch .  physiol.  Chem.,  1907,  52,  375 — 398.  Compare 
Kirk,  Abstr.,  1890,  188  ;  Wolkow  and  Baumann,  Abstr.,  1891, 
1128;  Baumann  and  Fiankel,  Zeitsch.  physiol.  Chem.,  1894,  20, 
210;  Huppert,  Abstr.,  1897,  ii,  576  ;  1899,  ii,  706). — Synthetical 
a- 2  :  6-dihydroxyphenylpropionic  acid  is  not  identical  with  Kirk’s 
uroleucic  acid.  The  synthesis  consists  in  condensing  gentisaldehyde 
(2  :  5-dihydroxybenzaldehyde)  with  hippuric  acid,  hydrolysing  the 
condensation  product  with  concentrated  sodium  hydroxide  to 
a-2 : 5 -trihydroxy cinnamic  acid  or  the  corresponding  keto-form, 
2  : 5-dihydroxyphenylpyruvic  acid,  and  reducing  this  keto-acid  with 
sodium  amalgam  and  water. 
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Only  a  small  yield  of  gentisaldehyde  is  obtained  by  condensing 
quinol  with  chloroform  in  the  presence  of  potassium  hydroxide,  but  an 
excellent  yield  may  be  obtained  by  oxidising  salicylaldehyde  with 
potassium  persulphate  in  the  presence  of  sodium  hydroxide,  the 
aldehyde  group  remaining  intact. 

The  condensation  product  obtained  from  hippuric  acid  and  gentis¬ 
aldehyde  in  the  presence  of  acetic  anhydride  and  sodium  acetate 
is  the  inner  anhydride  of  a-benzoylamino-2  : 5 -diacetoxy cinnamic  acid, 


„C  :CH*CflH3(OAc)2 
'\N’*COPh 


,  which  forms  a  yellow,  crystalline  powder  con¬ 


sisting  of  minute  prisms,  m.  p.  190°.  When  hydrolysed  with  40% 
sodium  hydroxide  solution  in  the  absence  of  air,  it  yields  ammonia, 
benzoic  acid,  and  the  anhydride  of  2  : 5-dihydroxyphenylpyruvic  acid, 

0<™>OH8,  which  crystallises  in  plates  containing  water  of 


crystallisation,  or  from  boiling  water  in  anhydrous  needles,  m.  p.  above 
200°.  It  gives  a  characteristic  green  coloration  with  ferric  chloride, 
especially  in  alcoholic  solution  ;  its  alkaline  solutions  turn  brown  on 
exposure  to  the  air,  and  reduce  warm  ammoniacal  silver  nitrate  solu¬ 
tion.  The  corresponding  acid,  C6H3(0H)2*CHs,C0,C02H,  is  obtained 
when  a  solution  of  the  sodium  salt  is  acidified,  but  tends  to  reform  the 


anhydride,  especially  in  faintly  acid  solution.  With  ferric  chloride  in 
50%  alcoholic  solution,  it  yields  a  red  dish- violet  coloration,  which 
changes  to  an  evanescent  green  colour. 

a  :  2  :  5 -Trihydroxy phenylpropionic  acid , 

C8H3<OH)2-CH2-CH(OH)-COaH, 

is  somewhat  difficult  to  obtain  in  a  crystalline  state,  it  forms  well 
developed,  colourless  prisms  containing  1H20,  and  has  m.  p.  87°. 

2:5 -JDihydroxycinnamic  acid,  C6Hs(0H)2*CH*CH"C02H,  obtained 
by  oxidising  a  5%  solution  of  o-coumaric  acid  in  excess  of  sodium 
hydroxide  with  a  10%  solution  of  potassium  persulphate  and  hydro¬ 
lysing  the  alkyl  sulphate  thus  formed  with  concentrated  hydrochloric 
acid,  has  m.  p.  207°  (decomp.).  The  anhydride  of  2  :  5-dihydroxyphenyl- 
propionic  acid,  C9H803,  obtained  in  a  similar  manner  from  o-hydro- 
coumaric  acid,  has  m.  p.  163°.  2  : 5-Dihydroxyphenylglyoxylic  acid, 

C6H8(OH)2*COC02H,  obtained  from  o-hydroxyphenylglyoxylic  acid, 
crystallises  from  a  mixture  of  ether,  benzene,  and  light  petroleum  in 
yellow  needles.  When  dried  over  sulphuric  acid,  or  heated  at  40°, 
or  when  exposed  to  sunlight,  it  is  transformed  into  a  red  modification, 
m.  p.  141°,  which  can  be  reconverted  into  the  yellow  compound  by 
moistening  with  water.  When  reduced  with  sodium  amalgam  and 
water,  the  glyoxylic  acid  yields  2  : 5-dihydroxymandelic  acid, 
C6H3(OH)2- CH(OH)  ■  COaH, 

m.  p.  143°  (decomp.),  insoluble  in  benzene  or  light  petroleum;  but 
when  reduced  with  excess  of  hydriodic  acid,  it  yields  homogentisic  acid 
(2  : 5-dihydroxyphenylacetic  acid). 

The  following  properties  are  characteristic  of  all  these  alcap- 
tonic  acids.  1.  Their  alkaline  solutions  daiken  on  exposure  to 
air.  2.  They  reduce  Fehling’s  solution  and  also  cold  ammoniacal 
silver  nitrate.  3.  They  produce  a  black  coloration  with  osmic  acid. 


ORGANIC  CHEMISTRY. 


773 


4.  They  do  not  yield  precipitates  with  bromine  water  or  with  dilute 
lead  acetate  solution.  J.  J.  S. 

Formation  of  Chains.  LXX.  N itrophenoxy  malonic  Esters. 
Carl  A.  Bischoff  ( Ber .,  1907,  40,  3134 — 3150.  Compare  Abstr., 
1900,  i,  442  ;  this  vol.,  i,  35). — Sodium  o-,  m-,  and  p-nitrophenoxides 
react  with  malonic  esters  in  benzene  or  xylene  solution,  according  to 
the  equation  :  0Na'C6H4*N02  +  CXBr(C02Y)2  = 

NaBr  +  N02-CeH4-0-CX(C02Y)2,(X  =  H,  Me,  Et ;  Y  =  Me,  Et). 
A  pure  product  has  been  obtained  from  sixteen  of  the  eighteen 
possible  reactions.  The  products  of  the  action  of  sodium  o-nitro- 
phenoxide  on  methyl  and  ethyl  bromoethylmalonate  could  not  be 
isolated.  In  some  cases,  the  potassium  nitrophenoxides  are  employed 
in  benzene  or  toluene  solution.  A  table  is  given  showing  the  extent, 
estimated  by  titration  of  the  sodium  bromide  formed,  to  which  the 
reactions  take  place  in  boiling  benzene  and  boiling  xylene,  under 
varying  conditions  as  to  time  and  concentration  of  the  ester.  The 
reaction  takes  place  most  easily  with  the  m-nitrophenoxide  and  X  =  Me, 
least  so  with  the  o-nitrophenoxide  and  X  =  Et.  With  X  =  Et  and  o~ 
or  p-nitrophenoxide,  the  difference  of  the  reaction  temperature  in 
0*07Y-benzene  or  0’35Y-xylene  solution  has  little  influence  on  the 
yields,  but  with  X  =  Me  and  o-nitrophenoxide,  the  reaction  takes 
place  to  the  extent  of  17%  in  xylene,  but  not  at  all  in  benzene,  whilst 
with  other  combinations  the  influence  of  the  solvent  is  more  marked, 
and  with  m-nitrophenoxide  and  X  =  H,  the  yields  in  both  solvents 
approach  the  theoretical.  In  most  cases,  the  group  Y  has  little  or  no 
influence  on  the  reaction,  but  with  p-nitrophenoxide  and  X  =  Me, 

Y  =  Me  gives  an  83%,  but  Y  =  Et  only  a  54%  yield,  whilst  with  X  =  Et, 

Y  =  Me  gives  a  71%,  but  Y  =  Et  a  45%  yield. 

Methyl  bromomethylmalonate,  CaH904Br,  is  a  colourless  oil,  b.  p. 
101°/16  mm. 

Methyl  ethylmalonate,  C7H1204,  is  a  colourless  oil,  b.  p.  178 — 179°, 
DJ  1  *  1 04  (corr.).  The  6romo-derivative,  C7H1104Br,  is  a  colourless  oil, 
b.  p.  1 1 1°/1 6  mm. 

Ethyl  bromoethylmalonate,  b.  p.  115 — 1 1 9°/16  mm.  (125°/10  mm.  : 
Ruhemann,  Abstr.,  1894,  i,  14). 

The  following  nitrophenoxymalonic  esters,  XO2,C0H4*O*CX(CO2Y)2, 
are  described. 

o-Nitro-derivatives  :  X  =  H,  Y  =*Me,  colourless  needles,  m.  p.  123°  ; 
X  =  H,  Y  =  Et,  colourless  needles,  m  p.  116 — 118°;  X  =  Me,  Y  =  Me, 
yellow  plates,  m.  p.  75 — 76°  X=*Me,  Y  =  Et;,  yellowish-brown  plates, 
m.  p.  118—119°. 

m-Nitro-derivatives  :  X=sH,  Y  =  Me,  yellow  leaflets,  m.  p.  100°; 
X  =  H,  Y  =  Et,  colourless  leaflets,  m.  p.  78°;  X=*Me,  Y  =  Me,  yellow 
prisms,  m.  p.  94°;  X=»Me,  Y  *Et,  a  viscid  oil,  b.  p.  210— 212°/16  mm. ; 
X  =  Et,  Y  =  Me,  yellow  plates,  m.  p.  95  —96°,  b.  p.  234  >=  236°/49  mm. ; 
X  =  Et,  Y  =  Et,  a  viscid,  yellow  oil,  b.  p.  218°/25  mm. 

p-Nitro-derivatives  :  X=*H,  Y  =  Me,  yellow,  monoclinic  prisms, 
m.  p.  101°,  b.  p.  221— 222°/15  mm.  (slight  decomp.),  forms  a  brownish- 
yellow,  amorphous  sodium  derivative,  CnH10O7NNa  ;  X  =  B'<’,  Y  =  Me, 
white  needles  or  plates,  m.  p.  112°;  X  =  H,  Y  =  H,  white  needles, 
decomp.  168 — 170°,  forming  p-nitrophenoxyacetic  acid.  On  treatment 

YOL.  XCII.  i.  3  h 


774 


ABSTRACTS  GF  CHEMICAL  PAPERS. 


with  red  phosphorus,  bromine,  and  methyl  alcohol,  this  acid  yields  a 
substance,  m.  p.  89 — 90°,  which  does  not  form  potassium  bromide  when 
boiled  with  alcoholic  potassium  hydroxide.  Ethyl  jp-nitrophenoxy- 
acetate,  b.  p.  203 — 206°/15  mm.  (Kym,  Abstr.,  1897,  i,  283),  does  not 
form  a  bromo-derivative  at  150°.  X  =  H,  Y  =  Et,  white  needles,  m.  p. 
86°,  b.  p.  241 — 242°/15  mm.  (slight  decomp.),  forms  a  brownish- 
yellow  sodium,  derivative,  ClsH1407NNa,  and  a  5romo-derivative, 

C15fHH07NBr, 

plates,  m.  p.  95°.  X  =  Me,  Y  =  Me,  colourless  needles,  m.  p.  174°; 
X  =  Me,  Y  =  Et,  needles,  m.  p.  141 — 142°;  X  =  Et,  Y  =  Me,  white 
needles,  m.  p.  173 — 174°;  X  =  Et,  Y  =  Et,  colourless  needles,  m.  p.  142°. 

G.  Y. 

Formation  of  Chains.  LXXI.  Bisnitrophenoxymalonic 
Esters,  Bisnitrophenoxyethanetetracarboxylic  Esters,  and  an 
Unexpected  Case  of  Isomerism  with  the  Former.  Carl  A. 
Bischoff  ( Ber .,  1907,  40,  3150 — 3177.  Compare  Abstr.,  1897,  i, 
267  ;  Conrad  and  Briickner,  Abstr.,  1892,  39  ;  Curtiss,  Abstr.,  1897,  i, 
556). — The  sodium  nitroplienoxides  react  with  methyl  and  ethyl 
dibromomalonates  in  boiling  xylene  solution,  forming  bisnitrophenoxy¬ 
malonic  esters,  C(0,C6H4*N02)2(C02R)2.  The  manner  in  which  the 
reaction  is  influenced  by  the  position  of  the  nitro-group,  by  the  group 
R,  and  by  the  concentration  of  the  ester  is  shown  by  the  following 
quantitative  results.  The  percentages  are  the  amounts  of  sodium 
bromide  formed ;  the  concentrations  are  those  of  the  esters  in  the 
xylene. 

Sodium  o-nitrophenoxide :  R  =  Me,  0’35Y,  25%;  0-62 N,  32%;  2 Y, 
92%;  R  =  Et,  0'35Y,  31%;  2Y,  87%.  ra-Nitrophenoxide  :  R  =  Me, 
0-35Y,  91%  ;  R  =  Et,  0‘35Y,  93%.  p  Nitrophenoxide  :  R  =  Me,  0-35  Y, 
88%;  R  =  Et,  0-35  Y,  86%. 

The  six  methyl  and  ethyl  bisnitrophenoxymalonates  have  been 
isolated  and  are  described.  The  esters  of  the  para-series  are  obtained 
in  two  modifications ;  that  melting  at  the  higher  temperature  is 
distinguished  as  the  A-,  the  other  as  the  B-,  modification.  Bis-jp-nitro- 
phenoxymalonic  acid  is  obtained  in  only  one  modification,  which,  on 
esterification  with  alcohol  and  hydrochloric  acid,  yields  a  mixture  of 
the  two  isomeric  esters.  The  constitutions  of  these  are  discussed  and 
possible  formulae  suggested. 

Bisnitrophenoxyethanetetracarboxylic  esters, 

N02-CfiH4-0*C(C02R)2-C(C02R)2'0-C6H4-X02, 
are  formed  in  small  amounts  by  the  action  of  bromonitrophenoxy- 
malonic  esters,  N02*C6H4,0*CBr(C02R)2,  on  sodionitrophenoxymalonic 
esters,  !N02*C6H4,0*CNa(C02R)2,  in  boiling  xylene,  but  not  in  alcoholic 
solution ;  the  main  product  of  the  reaction  in  either  solvent  is  the 
bisnitrophenoxymalonic  ester,  which  is  formed  also  by  the  action  of 
iodine  on  the  sodionitrophenoxymalonic  ester.  Small  amounts  of 
nitrophenoxymalonic  and  bisnitrophenoxyacetic  esters  are  also  formed. 

Attempts  to  prepare  methyl  bis-p-nitrobenzylethanetetra- 
carboxylate  by  the  action  of  jp-nitrobenzyl  chloride  on  methyl 
disodioethanetetracarboxylate  led  to  the  formation  of  methyl 
jp-nitrohenzylethanetetracarboxylate, 

N02*C6H4-CH2-C(C02Me)2-CH(C02Me)2, 
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together  -with  4  : 4'-dinitrostilbene  and  an  oil  which  may  be  p-nitro 
benzyl  methyl  ether. 

Methyl  bis-o-nitrophenoxymalonate ,  Cl7H14O10N2)  yellow  needles, 

m.  p.  131°.  The  ethyl  ester,  C10H18O10lSr2,  yellow  leaflets,  m.  p„ 
119°. 

Methyl  bis-m-nitrophenoxymalonate,  yellow  prisms,  m.  p.  100°.  The 
ethyl  ester,  yellowish-white  prisms,  m.  p.  72°.  These  two  esters 
decompose  when  distilled  in  a  vacuum. 

Methyl  chlorobromomalonate,  C5H0O4ClBr,  colourless  leaflets,  m.  p. 
40—42°. 

Methyl  bis-p-nitrophenoxymalonate  A  crystallises  in  colourless 
needles,  m.  p.  175°.  The  B-ester  crystallises  in  white  needles,  m.  p. 
136°,  is  more  readily  soluble  than  the  A-ester  in  organic  solvents,  and 
decomposes  at  190°/20  mm.  When  hydrolysed  with  alcoholic  sodium 
hydroxide  in  acetone  solution  at  25°,  the  two  modifications  have 
approximately  the  same  velocity  constant  for  the  first  half  of  the 
reaction.  Both  esters  are  unimolecular.  On  treatment  with  sodium 
methoxide  in  acetone  solution,  the  A-ester  is  partially  hydrolysed  and 
partially  transformed  into  the  B-ester.  The  action  of  sodium  on  methyl 
bromo-jo-nitrophenoxymalonate  in  alcoholic  solution  leads  to  the  form¬ 
ation  of  the  A-ester,  m.  p.  175°,  together  with  methyl  p-nitrophenoxy- 
methoxymalonate,  N02*'C6H4,0,C(C02Me)2*0Me,  which  crystallises  in 
white  leaflets,  m.  p.  65 — 67°,  b.  p.  188°/12  mm. 

Ethyl  bis-p-nitrophenoxymalonate  A,  CJ9Hj8O10N2,  hexagonal  plates 
or  needles,  m.  p.  144°.  The  B-ester,  yellowish-white  needles,  m.  p. 
119°,  more  readily  soluble  than  the  A-ester.  The  A-ester  is  obtained 
by  the  action  of  sodium  jo-nitrophenoxide  on  ethyl  dichloromalonate, 
chlorobromomalonate,  dibromomalonate,  or  bromo-jo-nitrophenoxy- 
malonate,  or  of  ethyl  sodio-jo-nitrophenoxymalonate  on  ethyl  bromo-ja- 
nitrophenoxymalonate  in  xylene  solution.  A  mixture  of  the  A-  and 
B-esters  is  obtained  by  the  action  of  hydrogen  chloride  on  bis-p-nitro- 
phenoxymalonic  acid  in  alcoholic  solution,  or  of  ethyl  sodio-p-nitro 
phenoxymalonate  on  ethyl  bromo-jo-nitrophenoxymalonate  in  alcoholic 
solution,  or  of  ethereal  iodine  on  ethyl  sodio-p-nitrophenoxymalonate 
in  alcohol. 

Bis-p-nitrophenoxymalonic  acid,  C16H10O10N2,  forms  rhombohedric 
crystals  and  loses  carbon  dioxide  at  127 — 129°,  m.  p.  189°  ;  the  sodium 
salt,  C15H8O10142N'a2,  is  obtained  as  a  white,  voluminous  precipitate, 
and  has  the  conductivity  A.1024  -  X82  =  32,  whereas  disodium  salts  of 
dibasic  organic  acids  have  usually  the  value  15-20.  The  silver 
salt  forms  the  A-methyl  ester  when  boiled  with  methyl  iodide  and 
benzene. 

Bis-p-nitrophenoxyacetic  acid,  CH(0*C6H4,N02)2,C02H,  formed  from 
themalonic  acid  by  heating  at  170°  or  by  prolonged  boiling  with  water, 
crystallises  in  white  needles,  m.  p.  188 — 189°,  and  when  heated  at 
195 — 200°  decomposes,  forming  chiefly  j»-nitro phenol.  The  methyl  ester, 
C'lsH^OgNg,  formed  by  the  action  of  hydrogen  chloride  and  methyl 
alcohol  on  the  acid,  or  of  iodine  or  methyl  bromo-jo-nitro phenoxy¬ 
malonate  on  methyl  sodio-£>-nitrophenoxymalonate,  or  of  methyl 
iodide  on  potassium  />-nitrophenoxymalonate  in  alcoholic  solution,  or  in 
small  amount  by  the  action  of  methyl  iodide  on  the  sodiomalonate 
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in  xylene,  crystallises  in  prismatic  needles,  m.  p.  146°.  The  ethyl 
ester,  C16H1408K2,  prepared  by  the  action  of  hydrogen  chloride  on  the 
acid  in  alcoholic  solution,  crystallises  in  white  needles,  m.  p.  137°. 

Ethanetetracarboxylic  esters  are  readily  identified  by  conversion 
into  the  tetra-anilide,  C2(CONHPh)4,  which  crystallises  in  microscopic 
prisms  or  needles,  m.  p.  270°  (decomp.). 

Methyl  bis-y-nitrophenoxyethanetetracarboxylate,  C22H20O14N2,  crystal¬ 
lises  in  colourless  leaflets  or  prisms,  m.  p.  203°,  and  on  hydrolysis 
yields  ^-nitrophenol  and  a  small  amount  of  colourless  needles,  m.  p. 
180 — 181°,  resembling  succinic  acid.  The  ethyl  ester, 

^26-^28^1 4^2» 

crystallises  in  yellowish-white  needles,  m.  p.  107 — 109°. 

Methyl  \>-nitrobenzylethanetetracarboxylate ,  C17H19O10N,  crystallises 
in  slightly  yellow  needles,  m.  p.  119 — 120°.  G.  Y. 

2  : 6-  and  2 : 7-Naphthalenedicarboxylic  Acids.  Felix  Kaufler 
and  Oskar  Thien  ( Ber .,  1907,  40,  3257 — 3262). — The  hydrolysis  of 
the  nitriles  of  2:6-  and  of  2 :  7-naphthalenedicarboxylic  acids  by 
potassium  hydroxide  in  amyl-alcoholic  solution  at  120°  and  126° 
(Kaufler,  Abstr.,  1906,  ii,  424)  proceeds  with  tho  greater  velocity 
in  the  case  of  the  latter.  Of  the  nitriles  of  the  three  phthalic  acids, 
the  hydrolysis  of  the  meta-isomeride  is  most  rapid,  and  that  of  the 
para-compound  least. 

Methyl  2  :  Q-naphthalenedicarboxylate,  m.  p.  191°,  and  methyl 
2 : 7 -naphthalenedicarboxylate,  m.  p.  135 — 136°,  prepared  from  the 
corresponding  acid  chlorides  and  methyl  alcohol,  were  hydrolysed  at 
37°  by  an  equivalent  quantity  of  methyl-alcoholic  potassium  hydroxide; 
the  rates  of  hydrolysis  are  practically  equal,  the  same  result  being 
observed  in  the  hydrolysis  of  methyl  terephthalate  and  methyl 
isophthalate  under  the  same  conditions. 

The  m.  p’s.  of  the  nitrile-carboxylic  acids,  -amides,  and  -anilides  are 
above  300°,  with  the  exception  of  2  :  7-nap hthalenedicarboxydianilide, 
which  has  m.  p.  297 — 298°.  C.  S. 

A  Benzoylpolypeptide  from  Asparagine.  Takaoki  Sasaki 
(Beitr.  chem.  Physiol.  Path.,  1907,  10,  120 — 122). — Both  alanine  and 
asparagine,  when  heated  with  benzoic  anhydride,  yield  products  which 
give  the  biuret  reaction,  owing  to  the  formation  of  polypeptides  under 
the  condensing  influence  of  the  anhydride. 

Asparagine,  kieselguhr,  and  benzoic  anhydride,  w’hen  heated  at  110°, 
yield  a  product  from  which,  after  extraction  in  a  Soxhlet  apparatus, 
solution  in  water,  and  salting  out,  a  substance,  C19H24OgN6,  has  been 
isolated.  It  forms  a  hard  mass  which  can  be  readily  pulverised, 
decomposes  at  210°,  is  soluble  in  warm  water,  dilute  alcohol  or 
aqueous  acetone  and  acids  or  alkalis,  but  insoluble  in  dry  organic 
solvents.  It  can  be  separated  from  its  solutions  by  the  addition  of 
ammonium  sulphate  or  zinc  sulphate,  and  is  precipitated  by  mercuric 
nitrate,  ferric  ammonium  alum,  basic  lead  acetate,  and  tannic  acid,  and 
by  phosphotungstic  and  phosphomolybdic  acids  in  acidified  solutions. 
The  compound  probably  contains  one  benzoyl  and  three  asparagine 
residues.  J.  J.  S. 
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Lichens  and  their  Characteristic  Constituents.  XI.  Oswald 
Hesse  (J.  pr.  Chem.,  1907,  [ii],  76,  1 — 57.  Compare  Abstr.,  1906,  i, 
280). — The  lichens  treated  of  in  the  latter  parts  of  this  investigation 
have  been  extracted  successively  with  ether  and  almost  boiling  acetone, 
or,  in  some  cases,  chloroform,  without  preliminary  pulverisation. 

Usnea  cirticulata  var.  intestini/ormis ,  from  East  Indian  cinchona 
bark,  contains  d-usnic  acid,  about  1%  of  barbatic  acid,  and  articulatic 
acid,  C18H16O10{l),  which  crystallises  in  colourless  leaflets,  sinters  at 
260°,  becoming  black,  has  a  bitter  flavour,  gives  a  brownish-red  colora¬ 
tion  with  alcoholic  ferric  chloride,  and  dissolves  in  alkalis,  alkali 
carbonates,  or  concentrated  sulphuric  acid,  forming  yellow  solutions 
gradually  becoming  reddish-  or  dark  brown ;  it  differs  from  proto- 
cetraric  and  ramalic  acids  in  not  giving  a  coloration  when  heated  with 
alcohol  and  small  amounts  of  sulphuric  acid. 

Ramalina  armorica  contains  atranorin,  0‘9%  of  armoricaic  acid,  and 
T4%  of  armoric  acid. 

Armoricaic  acid  crystallises  from  alcohol  or  glacial  acetic  acid  in 
microscopic  needles,  decomp.  240 — 260°,  has  an  intensely  bitter  flavour, 
reddens  blue  litmus,  gives  a  brownish-red  coloration  with  alcoholic 
ferric  chloride,  dissolves  in  alkalis,  forming  yellow  solutions  which 
gradually  become  red,  and  gives  with  hot  concentrated  sulphuric  acid 
a  reddish-brown  coloration,  becoming  purple  and  finally  dark  red. 

Armoric  acid,  C18H1807,H20,  crystallises  in  long  leaflets,  loses  H20 
at  100°,  m.  p.  226 — 228°  (decomp.),  gives  with  alcoholic  ferric  chloride 
a  bluish-violet,  or  with  hot  concentrated  sulphuric  acid  an  intense 
green,  coloration,  and  when  boiled  with  aqueous  baryta  yields 
betorcinol  and  evernic  acid. 

Evernuric  acid,  m.  p.  200°  (191 — 192°  :  Abstr.,  1903,  i,  702),  which, 
contrary  to  Zopf’s  statement,  is  not  identical  with  physodic  acid,  has 
been  obtained  in  varying  amounts  from  eight  specimens  of  Evernia 
fur/uracea  var.  ceratea  ;  the  amorphous  triacetate,  C24H2309Ac3,  has  m.  p. 
66 — 68°.  This  lichen  contains  also  physodylic  acid  and  a  substance, 
probably  Zopf’s  supposed  furfuracic  acid,  which  is  decolorised  by 
animal  charcoal  in  ethereal  solution,  and  yields  a  white,  crystalline  acid , 
m.  p.  118°,  resembling  furevernic  acid  and  hence  termed  fureverninic 
acid. 

Physodylic  acid ,  C23H2g08,  crystallises  in  white  needles,  m.  p.  192°,  is 
tasteless,  has  an  acid  reaction  in  alcoholic  solution,  gives  a  bluish-green 
coloration  with  ferric  chloride,  forms  colourless  alkaline  solutions, 
which  rapidly  become  yellow  and  finally  reddish-brown,  is  decomposed 
when  heated  with  hydrogen  iodide,  D  1*7,  and  yields  a  red,  amorphous 
potassium  salt.  A  brown,  amorphous  modification  of  the  acid  is 
obtained  by  evaporation  of  the  aqueous  solution  of  the  potassium  salt 
at  30°.  When  boiled  with  aqueous  baryta,  the  acid  forms  barium  car¬ 
bonate  and  amorphous  physodol,  C22H2606,  m.  p.  above  120°,  which  in 
alcoholic  solution  gives  with  ferric  chloride  a  violet,  or  with  calcium 
hypochlorite  a  dark  red,  coloration.  Acetylation  of  the  acid  leads  to 
the  formation  of  diacetylphysodic  acid,  C23H2207Ac2,  white  needles, 
m.  p.  158°,  and  triacetyl  physodic  acid,  C23H2l07Ac3,  m.  p.  74°.  Physodic 
acid,  C23H?407,  is  considered  to  be  physodylic  anhydride. 

Parmelia  physodes  var.  vulgaris  has  been  reinvestigated  and  found 
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to  contain  evernuric,  physodylic,  and  capraric  acids  and  traoes  of  atran- 
orin,  but  not  physodic  acid  or  physol  (compare  Abstr.,  1898,  i,  680; 
Zopf,  Abstr.,  1897,  i,  436). 

Menegazzia  pertusa  ( Parmelia  pertusa )  contains  atranorin  and  small 
amounts  of  a  white  crystalline  substance ,  which  is  insoluble  in  potass- 
ium  carbonate,  and  of  amorphous  farinacic  acid ;  capraric  and 
physodic  acids  (Zopf,  Abstr.,  1898,  i,  489)  were  not  obtained.  The 
crystalline  acid,  m.  p.  198°,  obtained  from  this  lichen  by  Zopf  ( loc .  cit.), 
could  not  be  physodic  acid,  as  it  gave  a  violet  coloration  with  ferric 
chloride,  but  was  probably  farinacic  acid. 

Zopf’s  destrictic  acid  (Abstr.,  1903,  i,  763)  is  found  to  be  an  alkaline 
derivative  of  the  pigment  of  Gladina  deslricta  ;  a  small  amount  of  blue 
crystals,  obtained  from  the  chloroform  solution,  consisted  of  an  unstable 
compound  of  the  pigment  with  a  substance  which  might  be  squamatic 
acid. 

Cladonia  rangiferina  var.  silvatica  ( Cladina  A  silvatica ),  gathered  at 
a  height  of  about  2400  m.  on  the  Yorarlberg,  contains  d-usnic  and 
silvatic  acids,  but  not  /-usnic,  protocetraric,  or  fumarprotocetraric  acids 
(compare  Abstr.,  1898,  i,  533  ;  1899,  i,  381  ;  Widman,  Abstr.,  1900, 
i,  235  ;  Zopf,  Abstr.,  1906,  i,  672). 

Silvatic  acid,  C02Me,Cj8H340a*C02H,  crystallises  in  needles,  m.  p. 
100 — 102°,  and  forms  a  crystalline  potassium  salt.  Norsilvatic  acid, 
C20H36O7,  formed  together  with  methyl  iodide  when  silvatic  acid  is 
heated  with  hydrogen  iodide,  D  1*7,  is  obtained  as  a  white,  crystalline 
powder,  m.  p,  109°,  forms  amorphous  salts,  and  on  prolonged  heating 
at  60 — 80°  is  converted  partially  into  an  acid  crystallising  in  needles, 
m.  p.  128°. 

Cetraria  islandica  contains,  in  addition  to  protolichesteric,  [a]o  +  22,7°, 
and  proto-a-lichesteric  acids,  an  acid  containing  smaller  percentages  of 
carbon  and  hydrogen.  The  same  lichen,  from  above  the  tree  limit  in 
Osterdalen  in  Norway,  contains  proto-a-lichesteric,  but  not  protoliche- 
steric,  acid.  When  boiled  with  aqueous  baryta,  protolichesteric  acid 
yields  barium  carbonate  and  a  substance,  m,  p.  280 — 285°  (decomp.), 
which  on  solution  in  glacial  acetic  acid  is  converted  into  an  acid, 
crystallising  in  needles,  m.  p.  100 — 101°. 

Physcion  is  contained  in  Tornabenia  chrysophthalma ,  from  the  neighs 
bourhood  of  Heidelberg,  and  T.  jiavicans  var.  crocea,  from  Lindi, 
German  East  Africa. 

T.  Jiavicans  var.  acromela  ( Physcia  acromela ),  from  Amani,  German 
East  Africa,  contains  acromelin  and  acromelidin.  T.  Jiavicans  var . 
cinerascens,  from  Amani,  and  T.  Jiavicans,  from  East  Usambara,  which 
is  identical  with  Teloschistes  jiavicans  from  Brittany,  contain  physcion 
and  acromelin. 

Acromelin,  Cl7H1809,  is  a  lactone ;  it  crystallises  in  colourless  needles, 
m.  p.  242°,  is  converted  slowly  by  potassium  hydroxide  into  a 
gelatinous  potassium  salt  of  the  corresponding  acid,  forms  barium  car¬ 
bonate  on  prolonged  boiling  with  aqueous  baryta,  is  reduced  by  hydro¬ 
gen  iodide,  D  1'7,  to  a  brown  flocculent  substance,  and  on  treatment  with 
hot  concentrated  sulphuric  acid  forms  a  blackish-brown,  amorphous 
substance,  which  dissolves  to  a  greenish-blue  solution,  iso  Acromelin, 
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C17Hi6Og,  formed  on  heating  aeromelin  with  acetic  anhydride,  crystal¬ 
lises  in  colourless  leaflets,  m.  p.  188°,  and,  when  boiled  with  aqueous 
baryta,  yields  acromelol,  C16H1808,  crystallising  in  colourless  prisms, 
m.  p.  134°. 

Acromelidin,  C}9H20O9,  forms  slightly  yellow,  granular  crystals,  m.  p, 
162°,  and  gives  with  alkalis  a  rose-red,  or  with  hot  concentrated 
sulphuric  acid  a  greenish-blue,  coloration. 

Physcia  leucomelas,  from  Amani,  contains  atranorin  and  an  acid , 
which  crystallises  in  leaflets,  m.  p.  175°,  and  gives  a  brownish-red 
coloration  with  alcoholic  ferric  chloride. 

The  occurrence  of  lecanoric  acid  in  Urceolaria  scruposa  var.  vulgaris 
is  confirmed.  Zopf’s  diploschistessic  acid  (Abstr.,  1906,  i,  672)  is  con 
sidered  to  be  a  mixture  of  80%  of  lecanoric  acid  and  20%  of  an  acid, 
which  gives  a  blue  coloration  with  calcium  hydroxide  and  for  which  it 
is  suggested  Weigelt’s  term  patellaric  acid  may  be  retained. 

Hamatomma  coccineum  var.  abortivum  does  not  contain  zeorin. 
Small  amounts  of  lecanoric  acid,  obtained  from  Hamatomma 
coccineum  var.  (1)  (Abstr.,  1906,  i,  281),  may  have  been  derived  from  an 
admixture  of  the  sterile  lichen  which  could  not  be  avoided  entirely. 

Biatora  lucida  contains  atranorin  in  addition  to  the  rhizocarpic 
acid  found  by  Zopf. 

Rhizocarpon  geographicum  (L.)  DC.  f.  geronticum,  from  Rossegtal 
in  the  Engadine,  contains  parellic  and  rhizocarpic  acids,  but  not 
rhizocarpinic  acid  (Abstr.,  1899,  i,  384).  Ethyl  norrhizocarpate, 
C24H1603(C02Et)2,  m.  p.  171°  (159°:  loc.  cit.).  The  rhizocarpinic 
acid,  m.  p.  170°,  referred  to  by  Zopf  (Abstr.,  1906,  i,  672),  had  been 
shown  to  be  non-existent  before  the  description  under  the  same  name  of 
the  acid,  m.  p.  156°  (Abstr.,  1899,  i,  384).  C.  Y. 


Synthesis  of  an  Aldehyde  with  the  Odour  of  Violets. 
y3-c»/c7oCitralidenepropenal.  Phillipe  Barbier  ( Compt .  rend.,  1907, 
144,  1442 — 1443). — By  treating  an  aqueous  alcoholic  solution  of  citral 
and  propaldehyde  in  molecular  proportions  with  dilute  soda,  an  odour 
less,  oily  liquid  is  obtained,  which  can  be  separated  into  two  fractions  : 
(1)  b.  p.  147 — 148°/13  mm.,  and  (2)  b.  p.  158 — 160°/13  mm.,  having 
the  same  composition,  C13H20O.  From  the  method  of  formation,  the 
resulting  aldehyde  should  be  fiu -trimethyl- i\^d-decatriene  a-al, 
CMe2:CH-CH2-CH2*CMe:CH-CH:CMe-CHO. 

By  dissolving  the  latter  in  60%  sulphuric  acid,  heating  at  50 — 60° 
for  a  few  minutes,  and  pouring  on  to  ice,  an  oily  liquid  is  formed, 
which  also  can  be  separated  into  two  fractions,  both  of  the  same 
composition.  The  constitution  of  the  cyclic  aldehydes  (/?-cyclo- 
citralidenepropenal )  can  be  represented  by  the  formula 

CH2<CH2-  CMe-^°* CH:  CMe* CH0- 
They  have  an  intense  odour  of  freshly-gathered  violets.  The  two 
fractions  give  two  semicarbazones,  one  forming  crystals,  m.p.  174 — 175°, 
the  other  viscous.  The  aldehydes  have  no  commercial  value,  owing  to 
the  rapidity  with  which  they  oxidise,  E.  H, 
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Condensation  of  p  -  Dimethylaminobenzaldehyde  with 
Dibenzyl  Ketone  and  Phenylacetone.  Ernst  Mayerhofer 
( Monatsh .,  1907,  28,  589 — 604.  Compare  Schimetscbek,  Abstr.,  1906, 
i,  368). — Both  dibenzyl  ketone  and  phenylacetone  condense  with 
^-dimethylaminobenzaldehyde  under  the  influence  of  hydrogen  chloride 
in  benzene  solution  with  the  formation,  in  each  case,  of  two  un¬ 
saturated  ketones. 

p -Dimethylaminobenzylidenedi  benzyl  ketone , 

NMe2-C6H4-CH:CPh-CO*CH2Pb, 

crystallises  in  brilliant,  canary-yellow,  prismatic  needles,  m.  p. 
118 — 119°  ;  the  hydrochloride  forms  colourless  crystals  ;  the  dibromide 
could  not  be  obtained  in  a  crystalline  form.  The  oxime ,  C24H24ON2> 
prepared  by  the  action  of  hydroxylamine  hydrochloride  on  the  ketone, 
crystallises  in  almost  pure,  white  needles,  m.  p.  184 — 185° ;  it  does  not 
reduce  Fehling’s  solution. 

p-Dimethylaminohydroxylaminobenzyldibenzyl  ketone, 

NMe2-C6H4-CH(NH-OH)-CHPh-CO-CH2Ph, 
is  obtained  by  treating  the  ketone  with  hydroxylamine  hydrochloride 
in  the  presence  of  sodium  acetate ;  it  crystallises  in  almost  white 
needles,  m.  p.  156°  (decomp.),  and  reduces  Fehling’s  solution. 

Di-p-dimethylaminobenzylidenedibenzyl  ketone, 
(NMe2-C6H4-CH:CPh)2CO, 

forms  greenish-yellow  crystals,  m.  p.  211°;  the  hydrochloride  forms 
colourless  crystals.  This  ketone  does  not  give  an  oxime. 

p -Dimethylaminobenzylidenephenylacetone  forms  yellow  crystals,  m.  p. 
70 — 71°;  it  could  not  be  determined  whether  it  has  the  formula 
NMe2-CaH4-CH:CPh-COMe  or  NMe2-C0H4-CH:CH-CO*CH2Ph ;  the 
hydrochloride  is  colourless.  The  ketone  is  decomposed  on  treatment 
with  bromine  in  chloroform  solution,  probably  into  acetyl  bromide 
and  p -dimethylaminobromoetilbene,  NMe2*C0H4*CtECPhBr,  obtained 
as  light  yellow  crystals,  m.  p.  98 — 92°.  The  oxime ,  C18H20ON2, 
crystallises  in  brilliant,  white  needles,  m.  p.  181 — 182° ;  it  does  not 
reduce  Fehling’s  solution. 

Di-p-dimethylaminobenzylidenephenylacetone, 

NMe2*C6H4*CH;CPh*CO,CHU3H,C6H4,NMe2, 
forms  yellow  crystals,  m.  p.  225-5°  ;  the  hydrochloride  is  colourless. 
An  oxime  could  not  be  prepared.  W.  H.  G. 

cycJoNonanone  and  cyc/oNonane.  Nicolai  D.  Zelinsky  ( Ber ., 
1907,  40,  3277 — 3279). — Dry  distillation  of  sebacic  acid  yields  in 
small  quantities  cyc\ononanone,  C9H160,  an  oil,  b.  p.  95 — 97°/ 
17 — 18  mm.,  D“'5  0-8665,  jiff5  1-4412,  and  volatile  in  steam;  theaewt- 
carbazone,  C10H19ON3,  has  m.  p.  105°.  On  reduction  of  the  ketone  by 
sodium,  conversion  into  iodide,  and  reduction  of  the  iodide  by  zinc, 
cyclo nonane,  C9H18,  is  obtained  as  an  oil,  b.  p.  170 — 172°,  D}8  0*7733, 
1*4328.  The  molecular  refraction  of  these  two  compounds  is  higher 
than  the  calculated  value,  owing  to  the  ring  formation.  W.  R. 

Terpene  and  Benzoic  Acid.  Pietro  Cesaris  {Boll.  chim.  farm., 
1907,  46,  495 — 496). — On  dissolving  terpene  and  benzoic  acid  in 
molecular  proportions  in  an  excess  of  boiling  water,  the  solution 
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deposits  a  readily  volatile  substance  in  broad,  rectangular,  shining 
plates,  m.  p.  97° ;  it  has  an  aromatic  odour  and  a  sweetish  taste,  and 
dissolves  in  alcohol  (6  : 100),  glycerol  or  chloroform  (0*05  :  5),  and,  to  a 
slight  extent,  in  ether  (0  0 1  :  15).  It  gives  no  characteristic  reaction 
with  sulphuric,  hydrochloric,  or  nitric  acid  or  fen  ic  chloride. 

T.  H.  P. 

Constituents  of  Ethereal  Oils.  The  Sesquiterpenes  Present 
in  East  Indian  Sandal- Wood  Oil.  Friedrich  W.  Semmler  ( Ber ., 
1907,  40,  3321 — 3224.  Compare  this  vol.,  i,  714;  also  von  Soden  and 
Miiller,  Abstr.,  1899,  i,  924  ;  Guer bet,  Abstr.,  1900,  i,  242,  401). — 
a-Santalene  has  b.  p.  118 — 120°/9  mm.,  D20  0*8984,  nD  1*491, 
aD  -15°  (100  mm.).  /2-Santalene  has  b.  p.  125 — 127°/9  mm., 
D20  0*892,  «D  1*4932,  and  aD  -35°.  These  properties  correspond 
closely  with  those  of  the  a-  and  /?-santalols. 

When  okidised  with  ozone  in  benzene  solution,  a-santalene  yields 
tricycfoeksantaldehyde  (this  vol.,  i,  431),  and  the  nitrile  of  tricycfo- 
eksantalic  acid  ( loc .  cit.),  when  reduced  with  sodium  and  alcohol,  yields 
tricycloeksantalamine,  This  has  b.  p.  113 — 116°/9  mm., 

D20  0*94,  «D  1*4895,  and  aD  +4°30'  (100  mm.).  The  picrate, 
CnHirN H2,C6H307N3,  has  m.  p.  183—184°. 

/?-Santalene,  when  oxidised  in  a  similar  manner,  yields  an  aldehyde 
from  which  dicycZoeksantalic  acid,  m.  p.  64°  (this  vol.,  i,  432),  has  been 
obtained.  J.  J.  S. 

Ethereal  Oils.  Heinrich  Haensel  ( Chem .  Zentr.,  1907,  i,  1332 ; 
from  Geschaftsber.,  March,  1907.  Compare  Abstr.,  1906,  i,  524). — 
Traces  of  an  aldehyde  have  been  found  in  a  rhododendron  oil,  which 
has  D18  0*8620,  a™  —  4*33° ;  the  saponification  number  of  the  oil 
from  which  the  aldehyde  has  been  removed  is  20*5,  and  that  of  the 
acetyl  derivative,  36*2.  The  fraction  of  b.  p.  150 — 160°/742  mm. 
yields  a  small  quantity  of  a  nitrosochloride  of  m.  p.  102 — 103°,  which 
does  not  react  with  piperidine  or  benzylamine.  Cineol  could  not  be 
detected  in  the  oil. 

A  sample  of  camomile  oil,  which  has  D15  0*9368,  acid  number,  24*2, 
and  saponification  number,  55*7  (acetyl  derivative,  117*7),  contains 
nonolic  acid,  but  neither  aldehydes  nor  phenols.  The  oil  boils  at 
100 — 250°/10 — 12  mm.  and  forms  a  considerable  quantity  of  resin. 
None  cf  the  fractions  appear  to  contain  alcoholic  substances. 

Giindelia  oil,  prepared  from  Grindelia  robusta ,  is  brown  and  has  a 
strong  odour  ;  it  has  D15  0*9582,  aD  -  8*08°  in  alcoholic  solution, 
saponification  number,  75*1  (acetyl  derivative,  162*1),  and  contains 
borneol  and  about  8%  of  a  brown  oil  which  has  the  character  of  a 
phenol. 

German  curled  mint  oil  contains  7-carvone,  dipentene,  and  cineol. 

Opoponax  oil  is  greenish-yellow  and  has  a  strong,  persistent  odour  ; 
it  has  D15  0*9154,  aD  -  13*94°,  acid  number,  2*7,  saponification  number, 
17*3  (acetyl  derivative  75*6),  and  b.  p.  80 — 195°/16  mm.  Attempts  to 
isolate  alcoholic  substances  failed. 

Heptoic  acid  has  been  detected  in  parsnip  oil  and  butyric  acid  is 
probably  present.  E.  W.  W. 
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Ethereal  Oils.  Schimmel  &  Co.  ( Ghem .  Zentr.,  1907,  i, 
1413 — 1414;  from  Geschdftaber.,  April,  1907.  Compare  Abstr.,  1906, 
i,  524). — Ayapana  oil  or  essence  d’ Ayapana,  prepared  from  Eupatorium 
triplinerve,  is  pale  green  and  has  a  peculiar  odour ;  D15  09808, 
an  +  3°10',  ester  number,  8‘0  (acetyl  derivative,  23-4),  and  consists  mainly 
of  a  homogeneous  substance,  which  has  b.  p.  237 — 238°/750  mm.  and 
D15  0"9891.  The  latter  compound  is  attacked  by  potassium 
permanganate  with  difficulty,  yielding  an  acid  of  m.  p.  93°. 

Oil  of  cassia  flowers,  prepared  from  a  French  extract,  has  D15  T0575, 
ax,  -0°30',  n\ ?  lhlSOO,  acid  number,  254,  and  ester  number,  22’9. 

The  constants  quoted  for  the  sesquiterpene  alcohol  from  copaiva  oil 
(Abstr.,  1906,  i,  524)  correspond  with  those  of  the  hydrocarbon 
obtained  from  the  alcohol  by  the  action  of  formic  acid. 

A  fraction  of  elemi  oil,  which  had  D15  1’025,  aD  +  2°15',  and 
saponification  number,  2‘8  (acetyl  derivative,  814),  yielded  a  fraction 
which  probably  consisted  of  alcohols  ;  the  acetyl  derivative  had  the 
odour  of  curled  mint  oil,  but  did  not  appear  to  contain  the  acetate  of 
dihydrocumin  alcohol.  By  the  action  of  concentrated  formic  acid  on 
the  higher  fractions  of  b.  p.  277 — 278°,  a  hydrocarbon  is  obtained, 
which  on  oxidation  with  potassium  permanganate  yields  an  acid, 
C12H1G06,  of  m.  p.  167  5 — 169°.  The  acid  crystallised  from  dilute 
alcohol  in  needles  and  from  benzene  in  prisms ;  silver  salt,  m.  p. 
192 — 193°.  Rectified  fir-cone  oil,  prepared  from  cones  of  Picea  excelsa, 
is  greenish-yellow  and  has  a  stale  and  somewhat  musty  odour ;  it  has 
D15  0‘8743,  aD  -  19°15',  acid  number,  1‘8,  ester  number,  3'9,  correspond¬ 
ing  with  1 4%  bornyl  acetate. 

The  components  of  iris  oil,  which  are  more  volatile  than  irone,  form 
a  golden-yellow  oil  which  has  an  unpleasant  basic  odour  somewhat 
resembling  that  of  scatole.  The  oil  contains  furfuraldehyde, 
decaldehyde,  nonaldehyde,  naphthalene,  a  terpene  of  D15  (>8611, 
aD  + 10°40',  a  ketone,  Cl0H18O,  which  has  an  odour  resembling  that  of 
mint  ( semicarbazone ,  m.  p.  217 — 218°),  and  traces  of  a  base,  a  phenol, 
and  of  an  alcohol  which  reacts  with  phthalic  acid.  The  oleic  acid 
aldehyde  which  Tiemann  and  Kruger  found  in  iris  oil,  prepared  by 
extraction,  is  not  contained  in  the  distilled  oil.  The  aldehyde,  prepared 
by  distilling  calcium  oleate  and  formate,  has  a  rather  faint  odour  and, 
on  cooling,  forms  a  wax  like  mass  ;  it  has  b.  p.  168 — 169°/3 — 4  mm., 
D15  0  8513,  n™  145571,  and  yields  a  semicarbazone  of  m.  p. 
87—89°. 

The  composition  of  kuromoji  oil  is  somewhat  variable,  probably 
because  different  samples  are  prepared  from  different  portions  of  the 
plant;  it  has  D15  0’8942,  aD  — 7°35',  and  ester  number,  27'3,  and  is  a 
slightly  yellow  oil  with  an  odour  similar  to  that  of  coriander  ;  it  con¬ 
tains  terpenes,  cineol,  linalool,  and  geraniol,  the  last  being  present 
mainly  in  the  form  of  the  acetate. 

Experiments  on  the  distillation  of  lavender  oil  have  shown  that 
when  the  best  yield  is  obtained  by  using  fresh  flowers  and  distilling 
as  rapidly  as  possible  in  steam,  the  oil  is  richest  in  esters,  and  also 
differs  from  the  ordinary  oil  in  other  properties. 

The  oil  from  Mentha  rotundi/olia  is  dark  orange  yellow,  and  has  a 
faint  musty  odour  somewhat  like  that  of  curled  mint ;  it  has 
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D15  0-9777,  aD  —  37°30',  acid  number,  1*5,  and  ester  number,  71'2 
(acetyl  derivative,  209). 

Myrtle  oil,  on  distillation,  yields  pinene  and  a  hydrocarbon  which 
behaves  like  camphene. 

Two  samples  of  origanum  oil,  from  Cyprus,  had  D15  0-9624,  0*9655, 
aD  +  0°20',  0°,  and  contained  77%  and  70%  of  phenol  respectively;  a 
Syrian  oil  had  D15  0"936 — 0-960,  aD  0  to  +  1°35',  and  contained  65 — 72% 
of  phenol,  and  corresponded  with  the  ordinary  Spanish  hop  oil, 

Thyme  lemon  oil  is  orange-yellow  and  has  the  odour  of  lemon  oil 
with  a  slight  admixture  of  thyme  oil ;  it  has  D15  0-9085,  aD  +  9°45\ 

Vetiver  oil,  from  E.  African  roots,  is  identical  with  that  obtained 
from  other  sources,  and  forms  a  brown  oil  which  has  a  strong  odour ; 
it  has  D15  1-0166,  aD  +  36°35',  acid  number,  40,  and  ester  number,  22*8. 

The  rotatory  power  of  juniper  oil,  distilled  from  berries  and  needles, 
differs  from  that  of  the  ordinary  oil;  it  has  D15  0-8675,  aD  +  8°46',  and 
ester  number,  11-4. 

The  following  new  oils  are  described.  A  yellowish-green  ethereal 
oil  from  Xanthoxylum  aubertia  ( Evodia  aubertia  of  Cordemoy ; 
Rutacece),  from  Reunion,  has  a  distinct  odour  of  parsley,  but  does  not 
contain  phellandrene  ;  it  has  D15  0*9052,  aD  —  62°10',  acid  number,  1-3, 
and  ester  number,  7  "3  (acetyl  derivative,  51).  The  properties  of  a 
second  sample,  which  had  a  similar  odour,  very  closely  resembled  those 
of  the  oil  from  Evodia  simplex  ( loc .  cit.)  ;  it  had  D16  0-9708,  aD  —  19°20', 
acid  number,  1*1,  and  ester  number,  8-7  (acetyl  derivative,  33). 

A  sample  of  pilea  oil  had  a  green  tinge  and  was  considerably 
more  dextrorotatory -than  that  previously  described  (loc.  cit.),  but 
resembled  it  in  other  properties;  it  had  D15  0-8520,  aD  +  58°20', 
«d  1  *46902,  acid  number,  0,  and  ester  number,  7*7  (acetyl  derivative, 
34-4).  A  pale  yellow  ethereal  oil  has  been  obtained  by  distilling  the 
buds  of  black  currants  (Ribes  nigrum)',  it  had  D15  0-8741,  aD  +2°30', 
n d  1*48585,  acid  number,  0,  and  ester  number,  5 '6.  The  odour  of 
the  oil  suggested  the  presence  of  cymene,  E.  W.  W. 


Lupeol.  Emile  Jungfleisch  and  Henri  Leroux  (Gompt.  rend., 
1907,  144,  1435 — 1437.  Compare  Abstr.,  1906,  i,  525). — From  the 
gutta-percha  of  Palaquium  Treubi,  the  authors  have  isolated  a  substance 
crystallising  in  monoclinic  needles  (Wyrouboff),  having  aD  +50-0°  in  a 
1%  solution  in  chloroform,  apparently  identical  with  the  lupeol 
cinnamate  found  by  van  Romburgh  in  other  guttas  (Abstr.,  1904,  i, 
905).  The  lupeol  obtained  from  it,  when  heated  gradually  on  the 
Maquenne  block,  melts  at  212°,  but  when  thrown  suddenly  on  the 
heated  block  it  melts  at  190 — 192°,  quickly  resolidifies,  and  on  con* 
tinued  heating  re-melts  at  212°.  This  behaviour,  which  explains  the 
difference  in  melting  points  observed  by  different  authors,  is  due  to 
the  lupeol  losing  water  and  forming  a  hydrocarbon.  The  lupeol  has 
m.  p.  190 — 192°,  whilst  the  hydrocarbon,  lupeylene,  which  crystallises 
in  fine  needles,  has  m.  p.  212°,  and  aD  24-57°.  The  dehydration  of 
lupeol  occurs  slowly  at  130°,  but  very  rapidly  at  150 — 160°,  and  this 
is  probably  the  explanation  of  the  fact  that  Likiernik  (Abstr.,  1891, 
551,  1446)  and  later  Cohen  (this  vol.,  i,  211)  obtained  an  acetate, 


784 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


m.  p.  223°,  and  a  monobromo-derivative,  m.  p.  185°,  whilst  Sack  and 
Tollens  (Abstr,,  1904,  i,  1011),  who  were  probably  dealing  with 
lupeylene,  failed  to  obtained  an  acetate  and  obtained  a  dibromo- 
derivative,  m.  p.  154°.  By  the  action  of  bromine  on  lupeol,  the 
authors  obtained  Likiernik’s  monobromo-derivative,  with  evolution  of 
hydrogen  bromide,  whilst  from  lupeylene  they  obtained  Sack  and 
Tollens’  dibromo-derivative,  m.  p.  160°,  without  evolution  of  hydrogen 
bromide.  Instead  of  the  formula  C26H420,  suggested  by  Likiernik,  or 
C31H50O,  proposed  by  Cohen,  for  lupeol,  the  authors  suggest  the 
formula  C30H50O,  identical  with  that  of  the  amyrins  and  paltreubin. 
This  is  supported  by  the  molecular  weight  of  lupeol,  406 — 412,  and  of 
its  cinnamate,  540 — 543. 

The  lupeol  isolated  from  bresk  or  djetulung  is  also  decomposed  by 
heat  into  water  and  hydrocarbon.  E.  H. 

Isomerism  of  the  Hydrogen  Cyanide  Glucosides,  Sam- 
bunigrin  and  Prulaurasin.  Emile  Bourquelot  and  Henri 
HArissey  («/.  Pharm.  Chim.,  1907,  [vi],  26,  5 — 12). — The  authors 
discuss  the  isomerism  of  (1)  amygdalin  and  isoamygdalin  and  (2) 
Fischer’s  mandelonitrile  glucoside,  prulaurasin,  and  sambunigrin. 

When  treated  with  concentrated  hydrochloric  acid,  amygdalin  yields 
ammonia,  dextrose,  and  Z-mandelic  acid,  whilst  with  isoamygdalin, 
r-mandelic  acid  is  obtained. 

Dunstan  and  Henry  (Brit.  Ass.  Rep.,  1906)  stated  that  the  differ¬ 
ences  between  the  three  mandelonitrile  glucosides,  assuming  that 
they  are  different,  lie  probably  in  the  nature  of  the  residual  sugars. 
It  had,  however,  previously  been  shown  that  the  three  glucosides  are 
chemically  distinct  individuals  and  that  the  sugar  yielded  by 
sambunigrin  (Bourquelot  and  Danjou,  Abstr.,  1905,  i,  912)  and  by 
prulaurasin  (H6rissey,  Abstr.,  1906,  i,  31)  is  identical  with  dextrose. 
The  authors  show  that,  when  hydrolysed  by  hydrochloric  acid, 
Fischer’s  mandelonitrile  glucoside  yields  Z-mandelic  acid,  whilst 
sambunigrin  gives  cZ-mandelic  acid.  They  find  also  that,  when 
sambunigrin  is  racemised  by  the  action  of  a  small  quantity  of 
barium  hydroxide  solution,  it  is  converted  into  prulaurasin,  which, 
when  hydrolysed  with  hydrochloric  acid,  yields  r-mandelic  acid. 

T.  H.  P. 

Chlorophyll.  III.  Action  of  Acids  and  Alkalis  on  Chloro¬ 
phyll.  Bichard  Willstatter  and  Ferdinand  Hocheder  (Annalen, 
1907,  354,  205 — 258.  Compare  this  vol.,  i,  69,  71). — Chlorophyll 
is  a  complex  magnesium  compound.  The  authors  have  been  able, 
by  treatment  of  alcoholic  solutions  of  chlorophyll  with  the  calculated 
amount  of  oxalic  acid,  to  remove  the  magnesium  quantitatively  and  to 
obtain  for  the  first  time  an  asbless  compound  closely  related  to 
chlorophyll.  This  derivative  is  an  ester,  termed  phaeophytin,  and  is 
hydrolysed  readily  by  alkalis,  yielding  an  unsaturated  alcohol,  phytol, 
C20H40O,  which  is  formed  also  by  the  action  of  alkalis  on  chlorophyll. 
For  the  hypothetical  saturated  hydrocarbon,  corresponding  with  this 
alcohol,  the  authors  propose  the  name  phytane ,  and  for  the  coloured, 
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nitrogenous  nucleus  of  chlorophyll,  the  name  phytochromin ;  the 
phytochlorins  and  phytorhodins  are  phytochromin  derivatives. 

Phaeophylin  is  obtained  in  nearly  quantitative  yields  as  an  almost 
black,  wax-like  substance,  or  occasionally  in  needles,  m.p.  133 — 138° 
(decomp.),  evolves  a  vapour  with  an  odour  of  tobacco  when  strongly 
heated,  can  be  purified  by  solution  in  boiling  alcohol,  from  which 
it  separates  on  cooling,  is  dark  olive-brown  with  a  slight  red  fluor¬ 
escence  in  solution,  and  resembles  chlorophyll  in  forming  green  to 
blue  complex  salts  when  treated  with  zinc,  copper,  or  ferric  acetate 
in  glacial  acetic  acid  solution ;  the  zinc  and  ferric  salts  are  fluorescent. 
Phaeophytin  is  an  indifferent  substance,  and  does  not  react  with  alkalis 
or  dilute  mineral  acids  in  ethereal  solution,  but  is  decomposed  in  ethereal 
solution  by  30%  sulphuric  acid,  or  when  solid  by  concentrated  acids, 
gives  a  blue  coloration  with  concentrated  nitric  acid  in  ethereal  or 
glacial  acetic  acid  solution,  forms  an  intense  green  solution  with 
bromine  in  chloroform,  and  has  a  characteristic  absorption  spectrum. 
The  composition  of  phaeophytin  varies  slightly  with  the  source  of  the 
chlorophyll  and  the  time  of  year  at  which  the  leaves  are  gathered  :  it 
yields  about  30%  of  its  weight  of  phytol,  and  has  an  equivalent 
weight  of  219 — 230,  calculated  from  its  percentage  of  nitrogen.  From 
these  results,  the  molecular  formula  is  calculated  to  be  approximately 

^50^-70^5^4*  ^54^7?^5-^4>  0r  ^'56®-7C^6^4,> 

The  identity  of  the  chlorophylls  from  different  plants  is  questioned, 
and  it  is  concluded  that  there  is  not  one  chlorophyll,  but  a  group  of 
similar  substances  differing  in  the  phytochromin  nucleus. 

The  hydrolysis  of  phaeophytin  leads  to  the  formation  of  phytol  together 
with  phytochlorins  and  phytorhodins,  which  have  been  isolated  in  the 
manner  described  previously.  Phaeophytin,  obtained  from  the  stinging 
nettle,  yields  on  hydrolysis  with  hot  concentrated  hydrochloric  acid 
a  phytorhodin  (7),  or  with  cold  concentrated  hydrochloric  acid 
chiefly  a  phytochlorin  (11)  together  with  a  phytochlorin  (17),  or  with 
hot  alcoholic  potassium  hydroxide,  phytochlorins  (1,  3,  and  11) 
together  with  small  amounts  of  a  phytorhodin  (7)  and  more  feebly 
basic  substances  (13  and  20).  The  numbers  given  in  brackets  are  the 
percentage  strengths  of  the  hydrochloric  acid  by  which  the  bases  are 
extracted  from  their  solutions  in  ether. 

Phaeophytin,  obtained  from  grass,  yields  on  hydrolysis  chiefly 
phytochlorin  e  and  phytorhodin  g,  whilst  that  from  green  algse  yields 
phytochlorin  f  and  phytorhodin  h. 

Phytochlorin  e,  C30H32O4N4,  is  extracted  from  its  ethereal  solution  by 
3%  hydrochloric  acid  when  freshly  prepared,  but  by  12%  acid  after 
being  dried  ;  it  forms  black,  microcrystalline  aggregates,  does  not  melt 
at  300°,  is  soluble  in  acids  or  alkalis,  forming  coloured  solutions,  and 
yields  an  intense  green  copper  compound  with  copper  acetate  in  glacial 
acetic  acid  solution. 

Phytochlorin  f,  C31H3204N4,  is  extracted  from  ether  by  12%  hydro¬ 
chloric  acid  j  it  crystallises  in  black  plates,  is  green  by  transmitted 
light,  sinters  and  decomposes  at  265 — 270°,  and  when  dried  is  dissolved 
only  by  17—20%  acid,  but  regains  its  colour  and  basicity  on  solution. 

Phytorhodin  g,  C30H3;>O6N4,  crystallises  in  stout,  dark  red  prisms, 
commences  to  sinter  at  250°,  does  not  melt,  is  soluble  in  ammonia  or 
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dilute  acids,  forming  coloured  solutions,  and  is  extracted  from  its 
ethereal  solution  by  9%,  but  is  dissolved  when  dry  only  by  17 — 20%, 
hydrochloric  acid. 

Phytorhodin  h  is  extracted  from  its  ethereal  solution  by  4*5%  hydro¬ 
chloric  acid,  and  crystallises  in  bluish-black,  microscopic  rosettes. 

Phytol,  C20H40O  (C19H380?),  is  a  colourless  oil,  b.  p.  145°/0*03  mm., 
commences  to  decompose  at  150 — 160°,  D4  0*864,  D4°  0*852,  and  has  a 
slight  characteristic  odour;  the  crude  substance  has  [a]^  +  0*79°,  but 
after  distillation  is  optically  inactive.  It  is  not  reduced  by  sodium  and 
alcohol,  reduces  potassium  permanganate,  forms  an  oily  additive 
compound,  together  with  traces  of  a  crystalline  additive  compound, 
with  1  mol.  of  bromine  in  chloroform  solution  at  0°,  yields  small 
amounts  of  hydrogen  bromide  with  an  excess  of  bromine,  and,  when 
heated  with  phthalic  anhydride  at  170 — 180°,  forms  phthalic  acid,  and 
an  oil ,  which  is  only  sparingly  soluble  in  methyl  alcohol,  is  formed 
also  by  heating  phytol  with  glacial  acetic  acid  at  200°,  and  contains 
various  high  molecular,  oxygenated  compounds. 

Phytol  esterifies,  by  Menschutkin’s  method  (Abstr.,  1879,  36, 
215),  65*6%  of  acetic  acid  in  144  hours  at  98°,  but  only  36*2% 
in  one  hour  at  155°,  the  yield  diminishing  on  longer  heating  at 
the  higher  temperature.  Under  the  same  conditions,  cetyl  alcohol 
esterifies  47*8%  of  acetic  acid  in  one  and  a  quarter  hours,  and  75*7%  in 
145  hours  at  155°.  These  results  are  compared  with  those  obtained 
by  Menschutkin  for  octyl  and  allyl  alcohols,  and  are  considered  to 
show  that  phytol  is  a  primary  alcohol  of  the  ethylene  series. 

The  sodium  derivative  of  phytol,  C20H39ONa,  differs  from  those  of 
cetyl  alcohol  and  cholesterol  in  that  it  is  soluble  in  ether  ;  it  reacts 
with  p-nitrobenzoyl  chloride  in  ethereal  solution  forming  £>-nitro- 
benzoic  anhydride.  The  phenylur ethane,  C20H39O*CO*NHPh,  crystal¬ 
lises  in  colourless  prisms,  m.  p,  25*8 — 28*8°.  The  a  naphthylur  ethane, 
CgQHggO’CO’NH’CjoHy,  formed  together  with  small  amounts  of 
di-a-naphthylcarbamide  by  the  action  of  phytol  on  a-naphthylcarb- 
imide,  crystallises  in  colourless  needles,  m.  p.  23*5 — 29*5°.  On  oxidation 
with  chromic  acid,  phytol  yields  an  indifferent,  viscid  oil,  C20H38O2, 
and  an  oily  lactone-acid,  C20H34O9,  which  forms  a  sparingly  soluble, 
crystalline  barium  salt. 

Phytene,  C20H40,  formed  by  reduction  of  phytol  with  hydrogen 
iodide  in  glacial  acetic  acid  solution  at  the  ordinary  temperature,  is 
obtained  as  a  colourless,  odourless,  mobile  oil,  b.  p.  106*5 — 108°/ 
0*04 — 0*05  mm.  or  167 — 168°/7*5  mm.,  D4  0*817,  reduces  potassium 
permanganate  slowly  in  glacial  acetic  acid  solution,  and  forms  an 
additive  compound  with  1  mol.  of  bromine. 

The  residues  obtained  on  distillation  of  crude  phytol,  obtained  from 
grass,  closely  resemble  phytol,  but  that  derived  from  phytol,  prepared 
from  nettles,  yields  a  viscid  oil,  C40H78O  or  C40H74O,  which  is  sparingly 
soluble  in  methyl  alcohol  and  is  probably  an  ether  of  phytol  or  of  a 
more  unsaturated  alcohol.  Distillation  of  phytol  under  1  mm.  pressure 
leads  to  the  formation  of  the  aldehyde,  O20H38O,  which  is  obtained  as 
an  oil,  and  forms  an  oily  oxime,  whilst  on  distillation  under  higher 
pressures,  the  alcohol  forms phytadiene,  C20H39,  b.  p.  185 — 188°/22  mm. 

G.  Y. 


ORGANIC  CHEMISTRY. 


787 


The  Chemistry  of  Chlorophyll,  Phylloxanthin,  Phyllocyanin, 
and  the  Chloropyllans.  M.  Tsvett  ( Biochem .  Zeitsch.,  1907, 5,  6 — 32. 
Compare  Abstr.,  1900,  i,  50,  67;  1901,  i,  94,  222  ;  1906,  i,  973; 
Marchlewski,  this  vol.,i,  435). — By  mean3  of  the  adsorption  analytical 
method  already  described  (this  vol.,  ii,  144),  it  can  be  shown  that 
chlorophyll  (that  is,  the  total  leaf  pigment)  consists  of  at  least  seven 
distinct  colouring  matters.  Five  of  these,  including  carotin,  are  yellow, 
are  not  fluorescent,  and  do  not  show  absorption  bands  in  the  red  half 
of  the  spectrum.  The  two  remaining  pigments  are  the  a-  and  /Lchloro- 
phyllins.  The  a-compound  is  present  in  larger  quantity,  and  in  con¬ 
centrated  ethereal  solution  has  a  pure  indigo-blue  colour,  whereas 
/Lchloropliyllin  has  a  chlorophyll -green  colour.  Both  compounds 
have  six  characteristic  absorption  bands  between  lines  B  and  G.  Each 
of  the  chlorophyllins  is  transformed  into  a  characteristic  derivative, 
a-  and  /3-chlorophyllan,  under  the  influence  of  dilute  mineral  acids. 
Hoppe-Seyler’s  chlorophyllan  is  a  mixture  of  the  two.  Each  has  a 
characteristic  absorption  spectrum ;  they  are  not  acidic,  but  their 
ethereal  solutions  when  treated  with  potassium  hydroxide  solution 
undergo  characteristic  changes  in  colour.  The  chlorophyllins  and 
chlorophyllans  dissolve  in  concentrated  mineral  acids,  but  are,  at  the 
same  time,  decomposed.  Schunck’s  phyllocyanin  is  the  product 
formed  by  the  action  of  hydrochloric  acid  on  a-chlorophyllan,  whereas 
phylloxanthin  is  derived  from,  if  not  identical  with,  /3-chlorophyllan. 

It  has  not  been  found  possible  to  transform  phylloxanthin  into 
phyllocyanin.  J.  J.  S. 

.Aniline-black.  W.  Nover  (Ber.,  1907,  40,  3389). — A  claim  for 
priority  as  regards  the  investigation  of  emeraldine  (compare  this 
vol.,  i,  262,  and  Willstatter  and  Moore,  ibid.,  i,  641).  J.  J.  S. 

Action  of  a  Solution  of  Iodine  in  Potassium  Iodide  on 
Some  Basic  Dyes.  Louis  Pelet  and  E.  Gillieron  ( Chem .  Zentr., 
1907,  i,  1259  ;  from  Schweiz.  Woch.  Chem.  Pharm.,  1907,  45,  88 — 90). — 
When  a  solution  of  iodine  in  potassium  iodide  is  added  to  solutions  of 
the  hydrochlorides  of  safranine,  magenta,  chrysoidine,  methylene-blue, 
phosphine,  or  muscarine,  heavy,  dark  coloured  precipitates  of  a  di-iodo- 
hydriodide,  M,HI,I2,  are  formed ;  crystal- violet  and  auramine  yield  tri- 
iodohydriodides,  M,HI,I3.  The  dyes  may  be  estimated  volumetrically 
by  means  of  this  reaction.  The  precipitates  may  be  dried  at  50° 
without  decomposition,  and  form  black  substances,  some  of  which  have 
a  metallic  lustre.  All  the  iodohydriodides  are  very  sparingly  soluble 
in  cold  water,  sparingly  so  in  hot  water  or  carbon  disulphide,  somewhat 
more  readily  soluble  in  acetone,  alcohol,  chloroform,  nitrobenzene,  or 
aniline,  practically  insoluble  in  benzene,  toluene,  or  xylene,  and  rather 
readily  soluble  in  cold  mineral  acids  or  alkalis ;  the  solutions  have  the 
colours  of  the  original  dyes,  but  do  not  contain  free  iodine. 

When  tolusafranine  and  chrysoidine  are  treated  with  an  excess  of  a 
solution  of  iodine  in  potassium  iodide,  tri-iodohydriodides  are  formed, 
and,  under  similar  conditions,  methylene-blue  yields  a  tetraiodo- 
hydriodide. 

By  the  action  of  a  concentrated  solution  of  sodium  hydrogen 
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carbonate  on  the  di-iodohydriodide  of  tolusafranine  for  five  days,  1 
atom  of  iodine  is  removed  and  the  tetraiodohydriodide  of  methylene- 
blue  also  loses  1  atom  of  iodine  when  extracted  sixty  times  with 
chloroform ;  the  latter  compound  is  not  attacked,  however,  by  sodium 
hydrogen  carbonate.  E.  W.  W. 


Thiophen.  Vincenzo  Paolini  ( Gazzetta ,  1907,  37,  i,  58 — 62). — 
The  compound  formed  by  the  action  of  saturated  aqueous  mercuric 
acetate  solution  on  thiophen  is  found  to  have  the  formula 
C4H4S(Hg*OAc)4  (compare  Dimroth,  Abstr.,  1899,  i,  428),  the  reaction 
being  probably  represented  by  the  equation :  C4H4S  +  4Hg(OAc)2  + 


2H20  S<CH(Hg.0Acy^H.Hg.0Ac  +  4C2HA  +  °2  > 


the  oxygen 


formed  is  not  liberated,  but  is  used  up  in  oxidising  about  one-half  of 
the  thiophen. 

When  treated  with  sodium  chloride,  the  compound  C4H4S(Hg*OAc)4 
yields  the  corresponding  mercuric  chloride  derivative,  C4H4S(HgCl)4, 
which  is  a  white,  microcrystalline  powder  insoluble  in  all  the  neutral 
solvents  and  in  acetic  acid,  and  gives  the  indophenine  reaction  with 
isatin  and  sulphuric  acid  ;  it  is  gradually  decomposed  by  light,  is 
reduced  to  thiophen  by  zinc  and  sodium  hydroxide,  and  does  not  melt 
at  270°.  The  corresponding  iromo-compound,  C4H4S(HgBr)4,  is  a 
white,  microcrystalline  powder,  and  the  iodo- compound,  C4H4S(Hgl)4, 
a  yellow  powder.  When  boiled  with  aqueous  alkali  hydroxide  solution, 
the  mercuric  chloride  derivative  is  converted  into  the  corresponding 
hydroxy- compound,  C4H4S(Hg*OH)4,  which  is  a  brown,  basic  substance, 
exploding  with  formation  of  a  mercury  mirror  when  warmed,  and 
yielding  the  mercuric  acetate  derivative  when  treated  with  acetic 
acid.  T.  H.  P. 


Picrolonates  of  Certain  Nuclein  Bases.  Phcebus  A.  Levene 
( Biochem .  Zeitsch .,  1907,  4,  320 — 321.  Compare  Steudel,  Abstr., 
1903,  i,  431  ;  Otori,  ibid.,  1905,  i,  126). — Adenine  picrolonate, 
C5H6N5,C10H8O5N4,  crystallises  from  water  and  melts  at  265°. 
Guanine  picrolonate,  C5H5ON5,2C10H8O5N4,  and  cytosine  picrolonate, 
C4H6N3,C10H8O3N4,  have  also  been  prepared  and  analysed.  J.  J.  S. 

Degradation  and  Constitution  of  Histidine.  Phanz  Knoop 
( Beitr .  chem.  Physiol.  Path.,  1907,  10,  111 — 119.  Compare  Knoop 
and  Windaus,  Abstr.,  1905,  i,  834 ;  Frankel,  ibid.,  1906,  i,  547). — 
The  constitution  of  histidine  as  glyoxaline-i-alanine, 

NR'OH 

6h=n>c-ch’,ch<nh’>,co’h’ 

has  been  established  by  the  oxidation  of  oxydeaminohistidine  to  free 
glyoxaline.  The  first  product  obtained  by  boiling  the  oxydeamino¬ 
histidine  with  nitric  acid  (4:1)  for  six  hours  is  glyoxalineA-glyoxylic 
acid,  C6H408N2.  It  has  no  definite  m.  p.,  but  begins  to  turn  brown  at 
220°,  and  is  completely  charred  at  290°.  The  oxime,  C6H503N3, 
crystallises  in  colourless  needles,  m.  p.  229°.  Histidine  itself  yields 
the  same  product  when  oxidised,  but  is  not  so  readily  attacked. 
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Glyoxaline- ^-carboxylic  acid,  C4H402N2,  is  obtained  when  a  dilute 
acetic  acid  solution  of  the  glyoxylie  acid  is  oxidised  with  hydrogen 
peroxide  at  the  ordinary  temperature.  It  crystallises  in  needles  and 
decomposes  at  286°,  yielding  glyoxaline.  The  same  acid  has  been 
synthesised  from  tartaric  acid. 

The  oxidation  of  oxydeaminohistidine  in  sulphuric  acid  solution 
with  barium  permanganate  yields  glyoxaline- i-acetic  acid , 

c5h6o2n2,h2o, 

which  crystallises  from  water  in  flat  needles,  m.  p.  220°  (decomp.). 

J.  J.  S. 


Morphine.  XII.  The  Point  of  Attachment  of  the  Side-Ring 
Containing  Nitrogen  in  Codeine  and  the  Constitution  of 
Morphine  Alkaloids.  Ludwig  Knorr  and  Heinrich  Horlein  ( Ber ., 
1907,  40,  3341 — 3355.  Compare  Pschorr  and  Einbeck,  this  vol.,  i, 
547). — Schryver  and  Lees’  isocodeine  (Trans.,  1901,  79,  576  ;  this  vol., 
i,  547)  is  a  mixture  of  two  bases,  the  one  with  m.  p.  145°  and  the  other 
170°  (compare  Lees  and  Tutin,  Proc.,  1906,  253;  Lees,  Trans., 
1907,  91,  1408).  The  base  of  high  melting  point  is  shown  to  be 
identical  with  ^-codeine  (Merck,  Abstr.,  1891,  1121).  The  ketone 
obtained  by  oxidising  ^-codeine  and  Schryver  and  Lees’  isocodeine  is 
termed  i^-codeinone,  as  it  undoubtedly  corresponds  with  ^-codeine. 

i/f-Codeinone  methiodide,  when  heated  with  alcohol,  undergoes  decom¬ 
position  in  a  manner  similar  to  codeinone  methiodide  (Knorr,  Abstr., 
1904,  i,  916),  yielding  a  dihydroxymethoxyphenanthrene,  which  on 
inethylation  gives  1  : 5  :  6-trimethoxyphenamhrene  (Pschorr,  Abstr., 
1900,  i,  234).  ^-Codeinone  thus  contains  the  carbonyl  oxygen  in 
position  1,  and  by  the  conversion  of  codeine  into  i^-codeiDe  a  wander¬ 
ing  of  the  alcoholic  hydroxyl  group  from  3  to  1  occurs.  The  point  of 
union  of  the  side-ring  remains  unaffected  during  this  change,  since 
both  codeine  and  ^-codeine  yield  the  same  deoxycodeine.  It  follows 
that  in  ^-codeine,  morphine,  codeine,  and  thebaine,  the  carbon  chain  of 
the  side-ring  cannot  be  attached  to  position  1.  This  position  in  the 
morphine  alkaloids  is  not  substituted,  and  in  the  formation  of 
apomorphine  from  morphine  the  carbon  chain  of  the  side-ring  is  freed 
from  its  original  attachment,  and  only  as  a  secondary  process  becomes 
united  to  carbon  atom  1. 


The  formation  of  «/>omorphine  is  thus  a  more  complex  reaction  than 
as  stated  by  Pschorr.  Similarly,  the  side-ring  cannot  be  attached  to 
position  3,  and,  since  it  can  be  shown  by  Claisen’s  methods  that  both 
codeinone  and  i^-codeinone  contain  the  group  •COCH2*,  position 
7  must  be  a  methylene  group.  The  conclusion  is  drawn  that  the 
bridge  •CH^CH./NMe*  is  attached,  on  the  one  side,  to  position  4  in 
the  reduced  benzene  ring  and,  on  the  other,  to  position  9  or  10, 


probably  10,  and  the  annexed  formula  is  suggested  for  morphine. 
c  The  constitution  of  morphine,  codeine,  and  thebaine 

/ nmc\  is  thus  quite  distinct  from  that  of  the  other  opium 


bases,  papaverine,  narcotine,  and  laudanosine. 

/  j  /  i^-Codeinone  condenses  with  benzaldehyde  in 

oh  oh  dry  ethereal  solution  in  the  presence  of  sodium 


ethoxide,  yielding  benzylidene-ij/-codeinone  in  the  form 


3  i 
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of  an  oil.  Its  methiodide,  C25H23OsN,MeI,  crystallises  from  methyl 
alcohol  in  rectangular  needles  and  plates,  and  decomposes  at  about 
250°.  i^-Codeinone  also  yields  an  isom'iroso-derivative,  C18H1804N2,  in 
the  form  of  a  yellow  powder  which  begins  to  blacken  at  200°. 

i/'-Codeinone,  in  contradistinction  from  codeine  and  i^-codeine,  reacts 
with  solutions  of  diazonium  salts,  yielding  dyes  which  are  to  be 
regarded  as  hydrazones  of  i/f-codeine-1  :  2-dione.  With  diazobenzene 
chloride,  a  red  product  is  obtained.  Codeinone  also  condenses  with 
diazo-salts;  with  diazobenzene  chloride  in  acetic  acid  solution,  the  red 
crystalline  compound,  CJ^HogOgNgjCHg’CC^H,  is  obtained,  m.  p. 
210 — 220°  (decomp.).  J.  J.  S. 

Morphine.  XIII.  Action  of  Oxalic  Acid  on  Codeine.  Ludwig 
Knorii  and  Paul  Both  (Ber.,  1907,  40,  3355 — 3358.  Compare 
Beckett  and  Wright,  this  Journ.,  1875,  28,  696). — When  perfectly  dry 
codeine  is  heated  with  anhydrous  oxalic  acid  at  150°  ;  it  yields  a  mixture 
of  ^-codeine  (Merck,  Abstr.,  1891,  1121;  Knorr  and  Horlein,  this  vol., 
i,  151)  and  a  new  compound,  t/^-apo codeine,  C18H1()02N.  The  two  com¬ 
pounds  may  be  separated  by  means  of  alcohol,  in  which  the  apo- base 
is  less  readily  soluble,  or  of  sodium  hydroxide  solution,  in  which 
i^-codeine  is  insoluble. 

t/z-rtjooCodeine  is  not  a  direct  product  from  codeine,  but  is  formed 
from  the  i^-codeine,  and  a  better  yield  is  obtained  by  heating  ^-codeine 
with  oxalic  acid.  It  crystallises  from  alcohol  in  brilliant  plates  con¬ 
taining  lBtOII  and  melting  and  decomposing  at  100 — 110°.  The 
hydriodide,  C,8H]902N,HI,  is  sparingly  soluble,  and  crystallises  from 
water  in  slender  needles,  m.  p.  288°  (decomp.).  The  diacetyl  derivative 
crystallises  from  alcohol  in  glistening  plates,  m.  p.  135°.  J.  J.  S. 

Transformation  of  Narcotine  into  Nornarceine.  The 
Cinchona-toxines.  Paul  Babe  (Ber.,  1907,  40,  3280 — 3287.  Com¬ 
pare  this  vol.,  i,  78). — The  correctness  of  the  formula  for  cinchonine 
has  been  further  tested  by  comparing  narcotine  and  cinchonine. 
Narcotine  methiodide  is  converted  into  narceine  by  heating  with  alkalis 
(Boser,  Abstr  ,  1888,  1316  ;  Freund  and  Frankforter,  Abstr.,  1894, 
i,  5S),  a  change  analogous  with  that  of  cinchonine  into  methylcincho- 
toxine  ;  in  both  cases,  the  ring  opens,  an  alcoholic  hydroxyl  disappears, 
and  a  ketonic  group  is  formed.  Dilute  acetic  acid  converts  cinchonine 
into  cinchotoxine,  a  keto-base  (v.  Miller  and  Bhode,  Abstr.,  1894,  i, 
432),  and  tbe  present  communication  deals  with  the  action  of  this  acid 
on  narcotine.  When  heated  together  for  seventy-two  hours  at  105 — 110° 
and  the  product  neutralised  with  sodium  hydroxide,  a  mixture  of  four 
compounds  is  precipitated.  Nornarceine  and  meconine  are  extracted 
from  this  mixture  by  normal  sodium  hydroxide  at  the  ordinary 
temperature  ;  carbon  dioxide  precipitates  the  nornarceine,  and  the 
meconine  is  obtained  from  the  filtrate  by  addition  of  mineral  acid. 
The  residue  insoluble  in  alkali  consists  of  unaltered  narcotine  and  gnos- 
copine  (Smith,  Abstr.,  1878,  987),  which  are  separated  by  using  alcohol, 
gnoscopine  being  sparingly  soluble.  Addition  of  sodium  hydroxide  to 
the  neutral  solution  precipitates  cotarnine.  Forty-three  grams  of  nar- 
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C02H  m- 


cotine  gave  9  grams  of  narcotine,  4  gnoscopine  (m.  p.  228 — 233°),  6 
nornarceine,  9  cotarnine,  and  7  meconine. 

Nornarceine,  obtained  from  its  aqueous  solution,  crystallises  in 
prT  felted  needles  with  3H20  and  has  no 

2  definite  m.  p.  (between  205 — 222°  decomp.). 
CH2  When  heated  at  105°  the  water  is  driven 
NHMe  °®’  an<^  exfcremely  hygroscopic  sub- 
e  stance  then  decomposes  at  147°.  If,  how- 
l  2  ever,  the  substance  is  recrystallised  from 

CO  alcohol,  another  modification  is  obtained, 

p.  229°  (decomp.),  forming  pris¬ 
matic  crystals.  This  may  be  reconverted 
\/OMe  into  the  other  isomeride  by  recrystal- 
OMe  lisation  from  water.  The  hydrochloride, 
C22H2508N-HC1-H20,  has  m.  p.  144°.  Hydroxylamine  hydrochloride 
yields  an  oximinoanhydride  hydrochloride,  C22H2507  N2C1,  which  crystal¬ 
lises  with  1  mol.  of  ethyl  alcohol,  m.  p.  138°;  the  oxime ,  C22H2607N2, 
obtained  by  treating  the  above  hydrochloride  with  the  calculated 
amount  of  silver  carbonate,  crystallises  in  rhombic  leaflets,  m.  p. 
171°,  and  is  not  converted  into  anhydride  at  108°  in  contradis¬ 
tinction  from  narceineoxime  (Freund  and  Frankforter,  loc.  cit.).  A 
methyl-alcoholic  solution  of  nornarceine  (1  mol.),  2  mols.  of  methyl 
sulphate,  and  excess  of  methyl  iodide  yields  Freund’s  narceinium 
methiodide  methyl  ester  (this  vol.,  i,  235). 

Nornarceine  undergoes  no  change  on  heating  with  dilute  acetic 
acid,  whereas  gnoscopine  is  converted  into  cotarnine,  meconine,  and 
nornarceine ;  the  conclusion  is  therefore  drawn  that  gnoscopine  is  an 
intermediate  product  in  the  reaction.  As  gnoscopine  is  inactive, 
racemisation  must  have  occurred.  W.  It. 


Tetrahydropyridine  Bases,  Wilbelm  Koenigs,  Carl  BernharT, 
and  Jos.  Ibele  (Her.,  1907,  40,  3199 — 3210.  Compare  Abstr.,  1905, 
i,  824  ;  1906,  i,  36). — Pyridine  bases,  having  an  ethyl  group  in  position 
3,  yield  a  not  inconsiderable  amount  of  the  tetrahydro-base  by 
reduction  with  sodium  and  alcohol. 

The  basic  reduction  products  of  3-ethylpyridine  are  converted  into  the 
hydrobromides  and  the  salts  treated  with  bromine  in  cold  chloroform 
solution,  whereby  the  tetrahydro-base  is  isolated  to  the  extent  of 
10 — 11%  in  the  form  of  dibrorno-3-ethylhexahydropyridine  hydrobromide , 
C7H13NBr2,HBr,  m.  p.  173°  (decomp.);  the  m£?*oso-derivative, 

C7H12ON2Br2, 

has  m.  p.  90 — 91°,  and  responds  only  faintly  to  Liebermann’s 
test.  An  isomeric  3-ethyltetrahydropyridine  is  formed  in  very  small 
amount  in  the  preceding  reduction,  and  is  isolated  as  the  di- 
bromohydrobromide,  C7H13NBr2,HBr,  m.  p.  195°  (decomp.)-,  which 
yields  an  oily  nitroso-com pound.  3 -Ethyltetrahydropyridine,  b.  p. 
157 — 159°/724-5  mm.,  obtained  by  treating  the  first-mentioned 
dibromo-3-ethylhexahydropyridine  with  zinc  dust  and  dilute  sulphuric 
acid,  is  a  colourless  oil  with  the  odour  of  piperidine  and  decolorises 
acidified  permanganate;  the  hydrogen  tartrate  has  m.  p.  134°;  the 
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platinichloride,  m.  p.  164 — 165°  (decomp.);  the  aurichloride,  m.  p.  89°, 
and  the  pi  crate,  m.  p.  123 — 125°. 

s-Trimethylpyridine  yields  by  reduction  with  sodium  and  alcohol 
about  2°/0  of  the  tetrahydro-hase,  which  is  isolated  in  the  form  of  the 
dibromonitrosoamine,  m.  p  146°  (decomp.),  the  main  product  being 
s-trimethylpiperidine,  which  forms  two  isomeric  hydrobromides  having 
m.  p.  204 — 209°  and  >270°  respectively. 

Tetrahydroaldehy decollidine  (2-methyl- 5-ethyltetrahydropyridine)  is 
not  attacked  by  sodium  and  alcohol,  but  is  reduced  to  copellidine  by 
hydriodic  acid  (D  1*96)  and  red  phosphorus  at  220°. 

2-Methyl-5-ethylpyridine  is  regenerated  from  2-methyl-5-ethyl- 
tetrahydropyridine  dibromide  hydrobromide  by  heating  it  to  its 
melting  point,  by  warming  on  the  water-bath  with  50%  acetic  acid 
and  silver  acetate,  or  by  boiling  its  solution  in  glacial  acetic  acid  with 
anhydrous  sodium  acetate  with  or  without  bromine.  The  hydro¬ 
bromide  is  also  decomposed  by  the  prolonged  boiling  of  its  aqueous 
solution,  yielding  a  dihydroxy-2-methyl-5-ethyltetrahydropyridine, 
C8H1i702N,  in.  p.  155°,  the  hydrochloride  of  which  has  m.  p.  200 — 201°, 
and  the  hydrobromide,  180 — 181°;  the  picrate,  platinichloride,  and 
aurichloride  are  very  soluble  in  water. 

\-fi-JSfap>hthalenesulphonyl-2-methyl-5-ethyltetrahydropyridine, 

c18h21o2ns, 

has  m.  p.  71-72°.  C.  S. 

Some  New  Bromo-derivatives  of  Pyridine.  Leonce  Barthe 
( Compt .  rend.,  1907,  145,  75 — 77). — When  a  mixture  of  pyridine  and 
sodium  hypobromite  is  gradually  treated  with  hydrochloric  acid  in 
amount  sufficient  to  liberate  all  the  bromine  and  the  product  heated 
in  a  reflux  apparatus,  a  golden-yellow  solution  is  obtained.  From 
the  latter,  pyridine  hydrobromide,  C5NH5,HBr,  is  isolated  in  white, 
deliquescent  crystals,  m.  p.  25°,  which  can  be  kept  in  a  desiccator  con¬ 
taining  calcium  chloride,  but  dissociate  in  one  containing  sulphuric 
acid.  The  aqueous  solution  has  an  acid  reaction.  By  treating  a 
mixture  of  pyridine  and  excess  of  hypobromite,  heated  on  a  water-bath, 
with  hydrochloric  acid,  or  by  adding  bromine  to  the  yellow  solution 
obtained  above,  a  tribromopyridine,  C5NH3Br3,  is  formed  in  red  needles, 
m.  p.  89 — 90°,  b.  p.  230°,  which  thus  differs  from  Willstatter’s  tri¬ 
bromopyridine,  m.  p.  167 — 168°.  When  pyridine  is  treated  with 
bromine  and  the  excess  evaporated  on  a  water-bath,  a  gummy  residue 
is  obtained  from  which,  after  some  months,  colourless,  slightly 
deliquescent  crystals  of  bromopyridine,  C5lS[H5Br,  m.  p.  212°  (decomp.), 
are  isolated.  The  latter  is  not  identical  with  either  of  the  bromo- 
pyridines  described  by  Hofmann,  Ciamician,  and  Dennstedt  (Abstr., 
1882,  1214),  or  Ciamician  and  Silber  ( Ber .,  1886,  18,  721).  E.  H. 

Dihydrocarbazole.  Julius  Schmidt  and  Bichard  Schall  (Ber., 
1907,  40,  3225 — 3230). — Dihydrocarbazole,  G12HUN,  obtained  among 
the  products  of  the  reduction  of  carbazole  by  sodium  and  boiling  amyl 
alcohol,  separates  from  toluene  in  colourless  leaflets  which  still  contain 
traces  of  carbazole.  It  has  m.  p.  228 — 229°  and  b.  p.  337 — 338°, 
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possesses  feebly  basic  properties,  and  is  easily  reconverted  into  carb- 
azole.  In  the  light  of  Thiele’s  theory,  the  two  addi¬ 
tional  hydrogen  atoms  are  assumed  to  occupy  posi¬ 
tions  1  and  4. 

The  m<roso-derivative,  m.  p.  72 — 73°  (decomp.), 
forms  golden-yellow  needles  and  is  very  unstable. 
The  picrcite  has  m.  p.  179 — 180°. 

Dihydrocarbazole  is  easily  reduced  to  tetrahydroearbazole  by  sodium 
and  amyl  alcohol,  and  to  the  hexahydro-base  by  hydriodic  acid  and 
phosphorus  at  150 — 160°.  C.  S. 


Monosubstitution  Products  of  Diacylated  jo-Phenylene- 
diamines  with  Different  Acid  Radicles.  Abnold  Ciiazel  (Her., 
1907,  40,  3177 — 3185). — The  influence  of  two  fatty  acylamino-groups 
on  the  position  assumed  by  a  negative-substituting  group  on  intro¬ 
duction  into  the  benzene  nucleus  was  studied  by  Koller  (Abstr., 
1903,  i,  281).  The  present  paper  is  a  similar  study  of  the  influence  of 
two  acylamino-groups,  one  of  which  contains  a  fatty,  the  other  an 
aromatic,  acid  radicle.  It  is  found  that,  on  nitration  in  concentrated 
sulphuric  acid  solution,  p -acetylaminophenylphthalimide, 

NHAc-C6H4-N<°°>C6H4, 

yields  o-nitro-p-acetylaminophenylphthalimide,  I,  which  on  partial 
hydrolysis  with  ammonia  forms  m-nitro-p-aminoacetanilide,  II,  but 
on  nitration  with  fuming  nitric  acid  yields  m-nilro-p-acetylaminophenyl- 
phthalimide,  III,  which  on  hydrolysis  forms  o-nilro-p-amino- 
acetanilide,  IY. 

NHAc  NHAc  NHAc  NHAc 

°2 

:02:c6h4 

(I.)  (II.)  (III.)  (IY.) 


n:c2o2:c6h4  nh2  n:c. 


Acetylaminophenylphthalimide ,  ClfiH1203N2,  formed  together  with 
the  corresponding  phthalamic  acid  by  the  condensation  of  jt?-amino- 
acetanilide  with  phthalic  anhydride  in  boiling  aqueous  solution, 
crystallises  in  white  needles,  m.  p.  above  270°,  and  is  readily  soluble 
in  alcohol,  but  insoluble  in  alkalis. 

o-Nitro-'p-acetylaminophenylphthalimide,  C1(5Hn05N3,  crystallises  in 
yellow  needles,  m.  p.  246°. 

m-Nitro-p-acetylaminophenylphthalimide,  C1f.H11Oc.N„,  crystallises  in 
yellow  needles,  m.  p.  248’5 — 249°. 

o-Nitro-p-aminoacet  anilide,  CgH903N3,  crystallises  in  dark  red 
needles,  m.  p.  162,5°. 

p -Acetylaminophenylphthalamic  acid, 

NHAc-C6H4-NH-C0-C6H4-C02H, 

is  a  white,  crystalline  substance,  m.  p.  above  270°,  and  is  insoluble 
in  alcohol,  but  dissolves  in  alkali  carbonates ;  the  barium  salt, 
C32Hi608N4Ba,  forms  reddish-white  needles.  On  nitration  in 
concentrated  sulphuric  acid  solution,  the  acid  yields  o-nitro-p-acetyl- 
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aminophenylphthalamic  acid,  C;6H5306N3,  which  crystallises  in  orange- 
yellow  needles,  m.  p.  177°,  and  on  hydrolysis  forms  m-nitro-p-amino- 
acetanilide.  Dinitro-'p-acetylaminophenylphthalamic  acid ,  C18H1208N4> 
prepared  by  nitration  of  the  acid  with  fuming  nitric  acid,  crystallises 
in  yellow  needles  commencing  to  decompose  at  180°  G.  Y. 

Stereochemical  Conceptions  of  Polycyclic  Compounds.  II. 

Felix  Kaufler  ( Ber .,  1907,  40,  3250 — 3252.  Compare  this  vol., 
i,  307,  776,  and  following  abstracts). — The  following  evidence  is 
brought  forward  in  favour  of  the  space  formulae  of  diphenyl  and 
naphthalene  ( loc .  cit.).  Phthalyldianisidine  is  unimolecular  and 

,  ,  .CO-NH-C6H3*OMe 

is  represented  by  the  formula  H  .0Me-  lhe 

proximity  of  the  para-positions  is  also  proved  by  the  existence  of 

OMe-aHvNH. 


3  :  3'-dimethoxy-4  :  4'-diphenylthiocarbamide, 


OMe*C6H3*NH 


>CS, 


which  is  shown  to  be  unimolecular  by  the  ebullioscopic  method  in 
nitrobenzene. 

4  : 4'-Diaminodiphenylmethane  condenses  with  carbon  disulphide 
to  form  diphenylmethanethiocarbamide,  CH2<^qG^4.^^>CS ; 

4  :  4/-diaminodiphenylethane  reacts  similarly. 

The  influence  of  steric  hindrance  in  2  :  7-naphthylenediamine  is 
seen  in  the  fact  that  only  one  amino-group  can  be  diazotised. 

By  a  comparison  of  the  physical  properties  and  of  the  velocity  of 
hydrolysis  of  the  nitriles  and  of  the  methyl  esters  of  2:6-  and  2  :  7- 
naphthalenedicarboxylic  acids  with  those  of  the  corresponding 
compounds  of  terephthalic  and  of  rsophthalic  acids,  it  is  shown  that 
the  2  : 6-  and  the  2  :  7-positions  in  naphthalene  are  analogous  with  the 
para-  and  meta-positions  respectively  in  the  benzene  nucleus.  This 
analogy  is  manifested,  not  only  in  the  case  of  Willstatter  and 
Parnas’  2  : 6-naphthaquinone,  but  also  in  the  behaviour  of  dihydroxy- 
naphthalenes  to  diazo-compounds  ;  2  :  7-dihydroxynaphthaiene  yields 
a  disazo-compound,  whilst  the  2 :  6-compound  forms  substances  of 
high  molecular  weight,  probably  dinaphthyl 
derivatives.  This  behaviour  recalls  that  of  re¬ 
sorcinol  and  of  quinol  under  similar  treatment. 

The  condensation  of  2  :  7-naphthylenediamine 
and  phthalic  acid  to  form  phthalylnaphthylene- 
diamine  is  inexplicable  by  plane  formulae,  and  the  author  suggests 
that  it  is  best  represented  by  the  annexed  spacial  formula.  O.  S. 

Ring  Formation  in  Derivatives  of  Diphenyl,  Diphenyl- 
methane,  and  Diphenylethane.  Felix  Kaufler  and  H.  Borel 
{Ber.,  1907,  40,  3253—3256). — Phthalyldianisidide , 
OMe-C0H3-NH.CO 
OMe-C6H3*NH-CCK  6  4’ 

m.  p.  216 — 217°,  is  prepared  by  heating  dianisidine  and  phthalic 
anhydride  with  water  for  fourteen  to  sixteen  hours.  If  the  two 


NH-COf 
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substances  are  heated  at  200 — 250°  in  the  absence  of  water,  yellow 
crystals  of  diphthalyldianisidide, 

OaH4<g°>N-C6H3(OMe)-OeH8(OMe)-N<®0>06H4, 

are  obtained,  m.  p.  above  330°. 

Diphthalyldiaminodiphenylmethane, 

o6h)<°°>n-o6h4-ch!-c6h4-n<“>o0h4, 

m.  p.  324°,  prepared  by  boiling  phthalic  anhydride  and  4  : 4'-diamino- 
diphenylmethane  with  water  for  ten  to  twelve  hours,  forms  yellow 
leaflets.  "When  4  : 4'-diaminodiphenyl  methane  is  heated  with  alcohol 
and  carbon  disulphide  for  eighteen  to  twenty  hours,  diphenylmethane - 
q  H  *NH 

thiocarbamide,  CH2  <C.Q6pj‘t.-j^j£^>0S,  m.  p.  205°  (decomp.),  is  obtained, 

6  ^  4 

which  separates  from  dimethylaniline  in  yellowish-grey  crusts,  and  is 
insoluble  in  acids. 

4  :  4'-Diaminodiphenylethane  yields  similar  compounds.  Diphthalyl- 
diaminodiphenylethane,  C30H?0O4N2,  has  m.  p.  above  330°,  and  diphenyl- 
ethanethiocarbamide,  C15H14N2S,  ni.  p.  272 — 273°.  C.  S. 


2 : 7-Derivatives  of  Naphthalene.  Felix  Kaufler  and  U.  Karrer 
1907,  40,  3262 — 3269). — 2  :  7-Naphthylenediamine  is  best 
diazotised  in  alcoholic  solution  by  hydrobromic  acid  and  amyl  nitrite, 
whereby  the  hydrobromide  of  an  aminodiazonaphthalene  bromide , 
C10H9N3Bra,  is  precipitated  in  glistening,  yellow  needles,  which 
explode  by  heating  or  in  contact  with  concentrated  nitric  acid  ;  it 
couples  with  /3-naphthol  in  alkaline  alcoholic  solution  to  form  7 -amino- 
naphilialene-2-azo-fi-naphthol ,  C20H15ON3,  m.  p.  above  300°,  which  forms 
a  yellowish-brown,  mi<  rocrystalline  powder.  The  hydrochloride  of  the 
corresponding  diazo-chloride  reacts  with  dimethylaniline  to  form 
1  -aminonaphthalene-2-azodimethylaniline ,  C18H18N7,  m.  p.  259 — 260°, 
which  separates  from  pyridine  in  glistening,  reddish-brown  leaflets. 

Phthalyl-2 : 7-naphthylenediarnine,  C10H6<^-  ^  j  ^,^>C6H4,  m.  p.  215°, 

is  obtained  by  heating  2  :  7-naphthylenediamine  and  phthalic  anhydride 
with  water  for  two  days  ;  it  separates  from  dimethylaniline  in  yellow¬ 
ish  crusts,  and  is  shown  to  be  unimolecular  by  the  ebullioscopic  method 
with  the  same  solvent,  the  molecular  elevation  of  which  is  508  experi¬ 
mentally,  49‘4  by  Nernst’s  formula,  and  48'5  by  Trouton’s  formula. 
Diphthalyl-2  :  7-naphthylenediamine, 

c6h1<°o>n-o,0h6-n<°°>c6h4, 


OH 


. _ Nn 


m.  p.  306°,  obtained  by  heating  phthalic  anhydride  and  2 : 7-naphthylene¬ 
diamine  at  250°,  forms  glistening,  greenish-yellow  leaflets. 

7-Amino-2-naphthol  is  best  diazotised  by 
hydrochloric  acid  and  amyl  nitrite  in  alcoholic 
solution  ;  thejprecipitated  diazo-chloride  and  di¬ 
methylaniline  yield  7-hydroxynaphthalene-2-azo- 
dimelhylaniline,  C]8H17ON3,  which  forms  yellow 
solutions  with  alkalis  and  red  solutions  with 
acids.  If  the?  diazo-chloride  is  dissolved  in 
a  solution  of  sodium  carbonate,  a  red  substance 


\ 


>— N0 


OH 
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is  obtained,  m.  p.  above  330°,  which  is  shown  by  the  ebullioscopic 
method  in  pyridine  to  have  a  molecular  weight  corresponding  with  the 
formula  C20H12O2N4  ;  it  probably  has  the  annexed  constitution. 


Action  of  Diazo-Chlorides  on  y-Cbloroacetylacetic  Esters. 
G.  Favrel  ( Compt .  rend.,  1907,  145,  194 — 196.  Compare  Abstr., 
1902,  i,  644). — The  action  of  diazobenzene  on  ethyl  y-chloroacetyl- 
acetate  yields  the  y-phenylhydrazone  of  ethyl- a-chlorobutane- fiy-dione- 
8-carboxylate,  CH2Cl-C0-C(N2HPh)*C02Et,  which  crystallises  from 
alcohol  in  yellow  needles,  m.  p.  92 — 93°.  The  prolonged  action  of 
diazobenzene  chloride  on  this  compound  yields  ethyl  diphenylformazyl- 
formate,  C02Et-C(N:NPh):N2HPh. 

The  y-o  tolylhydrazone  of  ethyl  a-chlorobutane-fSy-dione-S-carboxylcite, 
obtained  by  the  action  of  diazo-o-toluene  chloride  on  ethyl  y-chloro- 
acetylacetate,  forms  slender,  yellow  needles,  m.  p.  121—122°,  and  is 
sparingly  soluble  in  alcohol. 

The  y-Tp-tolylhydrazone  of  ethyl  a-chlorobutane-fiy-dione-8-carboxylate 
is  obtained  as  an  orange-yellow,  crystalline  powder,  m.  p.  96 — 97°, 
soluble  in  alcohol. 

Similarly,  methyl  y-chloroacetylacetate  yields  : 

CH2Cl-C0-C(:N2HPh)’C02Me, 
yellow  needles,  m.  p.  126 — 127°  ; 

CH2Cl-C0-C[:N2H*C6H4Me(2)]-C02Me, 
slender  needles,  m.  p.  158—159°,  and 

CH2Cl-C0-C[IN2H*C<.H4Me(3)]*C09Me, 
m.  p.  139—140°.  “  T.  H.  P. 


Constitution  of  Phenylurazole.  III.  Study  of  Tautomerism. 
Salomon  F.  Acree  ( Amer .  Chem.  J.,  1907,  38,  1 — 91.  Compare 
Abstr.,  1902,  i,  242  ;  1903,  i,  867;  1904,  i,  270,  351,  453;  this  vol., 
i,  258). — In  continuation  of  the  work  on  the  constitution  of  phenyl¬ 
urazole,  the  following  five  formulae  have  been  considered  : 


NPh - N 

C(OH):N 


>C(OH) 


(I.) 


NPh-NH 

c(oii):n 


>co 


(III.) 


NPh-NH 

CO— NH 
(IV.) 


>CO 


NPh-N 

CO-NH 

(II.) 


>C(OH) 


NPh-NH 
CO - N 


>C(OH). 


(V.) 


In  order  to  study  the  equilibrium  phenomena  of  the  tautomeric 
amide  groups,  -NH-CO-  and  -NIC(OII)-,  the  action  of  diazomethane 
has  been  investigated.  When  a  solution  of  phenylurazole  in  ether  is 
treated  with  excess  of  diazomethane,  3-methoxy-l-phenyl-4-methyl- 
urazole  (  3-methoxy-5-keto-  l-phenyl-4-methyl-4  :  5-dihydrotriazole), 
NPh — N 

CO  NM  (Abstr.,  1903,  i,  867),  is  formed  together  with 

traces  of  other  dimethyl  derivatives  not  yet  identified.  If,  however, 
the  phenylurazole  is  in  excess,  the  chief  product  is  3-methoxy-l- 
phenylurazole  (3-methoxy-5-keto-l -phenyl-4  :  5-dihydrotriazole),  a  small 
quantity  (about  5%)  of  l-phenyl-2-methylurazole  being  also  formed. 
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These  results  indicate  that  there  is  equilibrium  between  the  enolic 
and  ketonic  forms  of  the  2 : 3-amide  group,  the  enolic  form  largely 
preponderating.  When  3-methoxy-l-phenylurazole,  3-ethoxy-l-phenyl- 
urazole,  2-acetyl-l-phenylurazole,  or  3-thio-l-phenylmethylurazole  is 
treated  with  diazomethane,  the  corresponding  4-methyl  derivatives 
are  produced  almost  to  the  exclusion  of  the  5-methoxy-derivatives, 
whence  it  seems  probable  that  the  4  : 5-amide  group  also  exists  in 
two  tautomeric  forms  in  equilibrium,  but  with  the  ketonic  form  in 
excess. 

Both  phenyl  urazole  and  3-thio-l-phenylurazole  are  moderately 
strong  acids  and  redden  litmus.  A  study  of  the  strength  of  the  acid 
groups  in  phenylurazole  has  shown  that  the  2  :  3-amide  group  has  an 
affinity  constant  K=  O’OOOOl  and  the  4  :  5-amide  group,  K—  0  00000005, 
which  confirms  the  conclusion  that  the  2  :  3-amide  group  is  enolic,  whilst 
the  4  :  5-group  is  ketonic. 

Although  both  phenylurazole  and  3-thio-l-phenylurazole  have  two 
hydrogen  atoms  replaceable  by  metals,  yet  when  treated  with  alkali 
in  presence  of  phenolphthalein  they  behave  as  monobasic  acids.  If, 
however,  the  first  hydrogen  atom  is  replaced  by  an  alkyl  group,  the 
resulting  compound  (for  example,  3-methoxy-l-phenylurazole)  also 
behaves  as  a  monobasic  acid,  whence  it  is  evident  that,  like  many 
other  dibasic  acids,  these  urazoles  ionise  in  steps.  It  is  calcu¬ 
lated  that  the  ionisation  of  the  4 : 5-amide  group  is  depressed  by 
the  2  : 3-amide  group,  or  its  sodium  salt,  to  1/15  of  its  normal  amount. 

It  is  pointed  out  that  the  evidence  afforded  as  to  the  constitution 
of  the  urazoles  by  their  reactions  with  diazomethane  is  only  qualita¬ 
tive,  and  it  is  shown  by  a  consideration  of  the  mass  law  that  the 
relative  amounts  of  two  stable  derivatives  formed  by  the  reaction  of  a 
tautomeric  compound,  existing  in  two  forms  in  equilibrium,  with 
another  reagent  depends  on  (1)  the  relative  reactivity  of  the  two 
tautomeric  forms  towards  the  reagent ;  (2)  the  ratio  between  the 
amounts  of  the  two  tautomeric  forms  when  they  are  in  constant 
equilibrium  with  each  other,  and  (3)  the  rapidity  of  the  change  of 
the  tautomeric  forms  into  one  another  as  the  equilibrium  between 
is  disturbed.  In  some  cases,  the  reaction  may  be  complicated  by  the 
rearrangement  of  one  or  each  of  the  tautomeric  forms  into  the  other 
or  into  some  other  product. 

Various  phases  of  the  equilibrium  conditions  existing  in  a  solution 
of  a  tautomeric  acid  or  base,  or  their  salts,  have  been  studied,  but  for 
an  account  of  these  the  original  must  be  consulted. 

A  discussion  is  given  of  the  conditions  under  which  normal  and 
abnormal  hydrolysis  of  salts  of  tautomeric  compounds  can  be  deter¬ 
mined,  and  it  is  shown  that  it  is  necessary  to  know  (1)  that  equili¬ 
brium  has  been  established  in  the  solution  of  the  tautomeric  salt,  or 
salts,  when  the  hydrolysis  is  measured  ;  (2)  that  equilibrium  has  been 
established  in  the  solution  of  the  tautomeric  acid  when  its  affinity  con¬ 
stant  is  determined,  and  (3)  that  all  the  conditions  of  temperature, 
solvent,  &c.,  are  the  same  in  (1)  and  (3). 

The  two  modifications  of  a-ethyl  phenylsemicarbazidecarboxylate 
(Wheeler  and  Beardsley,  Abstr.,  1902,  i,  503),  m.  p.  172°  and  154°,  have 
the  same  molecular  weight  in  aqueous  solution.  When  the  modification 
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melting  at  154°  is  heated  above  its  m.  p.,  it  changes  rapidly  into 
the  less  fusible  form.  The  change  of  one  modification  into  the  other  by 
crystallisation  from  solvents  depends  on  conditions  of  temperature, 
time,  and  the  solvent  employed.  The  solubility  of  the  two  forms  in 
water  is  practically  identical.  It  seems  probable  therefore  that  they 
are  not  chemical  isomerides,  but  physical  modifications. 

When  the  potassium  salt  of  phenylurazole  is  warmed  with  a  solution 
of  iodine,  a  soluble  compound  is  formed,  which  is  under  investigation. 
By  the  action  of  alkyl  haloids  on  potassium  phenylurazole,  1-phenyl- 

2- alkylurazoles  are  formed  together  with  very  small  quantities  of 

3- alkyloxy-l-phenylurazoles,  whilst  by  their  action  on  the  silver  saR, 
the  latter  compounds  are  obtained  in  comparatively  large  quanti¬ 
ties. 

Dibenzoyl phenylurazole  has  m.  p.  178 — 180°.  2  -  Benzoyl -1  -phenyl - 
A.-methylurazole,  m.  p.  185°,  is  readily  hydrolysed  by  concentrated 
hydrochloric  acid.  The  potassium  and  silver  salts  of  3-ethoxy-l- 
phenylurazole  are  described. 


\-Phenyl-2-methyl-i-ethylurazole , 


NPh-NMe 
CO— NEt 


^>CO,  m.  p.  113°,  is  ob¬ 


tained  by  the  action  of  ethyl  iodide  on  the  potassium  salt  of  1-phenyl- 
2-methylurazole. 

[With  Frederick  Laist.] — An  account  of  the  acetyl  derivatives  of 
phenylurazole  (compare  Abstr.,  1905,  i,  160).  The  silver  derivative 
of  2-acetyl- 1 -phenylurazole  is  described.  E.  G. 


Azo-derivatives  of  Certain  Cresotic  [Hydroxytoluic]  Acids. 

Ernesto  Puxeddu  and  Enrico  Maccioni  ( Gazzetta ,  1907,  37,  i, 
68 — 82). — The  authors  have  prepared  a  number  of  azo-derivatives  of 
o-,  m-,  and  p-cresotic  or  homosalicylic  acids  [Me  :  C02H  :  OH  =  1:3:2, 
1:4:3,  and  1:3:4  respectively].  All  the  compounds  obtained  are 
partially  soluble  in  cold,  and  completely  in  hot,  dilute  alkali  hydroxides, 
but  are  insoluble  in  water  or  dilute  mineral  acids.  With  nitric  acid, 
they  react  violently,  and  with  sulphuric  acid  they  yield  deep  brown 
solutions.  With  phenylhydrazine,  they  give  the  corresponding  amino- 
hydroxy-acids. 

b-Benzeneazo-2 -hydroxy-Z-toluie  acid,  C Me^^ , 

crystallises  from  alcohol  in  shining,  yellowish-red  scales,  m.  p.  199°, 
and  in  absolute  ethereal  solution  gives  with  ferric  chloride  a  wine-red 
coloration  which  turns  brown  when  fresh  ferric  salt  is  added.  The 
sodium  salt  forms  prismatic,  acicular  crystals,  and  does  not  melt  at 
300°.  Reduction  of  the  acid  with  phenylhydrazine  yields  5-amino-2- 
hydroxy-3-toluic  acid,  m.  p.  267°  (decomp.)  (Nietzki  and  Ruppert, 
Abstr.,  1891,  308,  gave  m.  p.  above  300°). 

5-o-Tolueneazo-2-hydroxy-'6-toluic  acid,  C151T1403N2,  separates  from 
alcohol  in  microscopic,  greenish-yellow  crystals,  m.  p.  210°  (decomp, 
at  212°). 

5-p-Tolueneazo-2-hydroxy-3-toluic  acid,  C15H1403N2,  forms  reddish- 
yellow  crystals,  m.  p.  195°. 

3-fi-Naphthaleneazo-2-hydroxy-3-toluic  acid,  C18H1403N2,  forms  dark 
brown,  microscopic,  mammillary  masses,  m.  p.  229°. 
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6-Benzeneazo-S-hydroxy-i-toluic  acid,  C14H1203N2,  crystallises  from 
alcohol  in  dark  yellow,  silky,  prismatic  needles,  m.  p.  216°.  The  sodium 
salt,  C14fIn03N2Na,  forms  prismatic  needles,  not  melting  at  300°. 

%-o-Tolueneazo-Z-hydroxy-^-toluic  acid,  C15H1403N2,  is  obtained  as  a 
grey,  faintly  yellow  powder,  m.  p.  212°. 

8-p-Tolueneazo 3-hydroxy-i-toluic  acid ,  C15H1403N2,  crystallises  from 
alcohol  in  twinned  or  curved,  brick-red  needles,  m.  p.  225°. 

8-ft-Naphthaleneazo-Z-hydroxy-i-toluic  acid  is  deposited  from  alcohol 
as  a  greenish-yellow,  amorphous  powder,  m.  p.  237°. 

When  4-hydroxy-3-toluic  acid  is  treated  with  diazo-salts,  the  corre¬ 
sponding  azo-compound  is  not  obtained,  but  carbon  dioxide  is  eliminated 
and  mono-  and  bisazo-jo-cresols  are  formed. 

Bisbenzeneazo-p-cresol,  C10H16ON4  [Me  :  OH  :  (N2Ph)2  =1  :  4  :  3  : 5  ?], 
crystallises  from  alcohol  in  minute,  dark  red,  acicular  prisms, 
m.  p.  180°,  and  dissolves  in  dilute  alkali  hydroxide  solution  forming 
a  reddish- violet  liquid.  T.  H.  P. 

Peri-derivatives  of  Naphthalene.  Felix  Kaufler  and  E. 
Brauer  ( Ber .,  1907,  40,  3269 — 3276). — 5-Nitro-l-naphlhol,  m.  p. 
165°,  is  obtained  in  30%  yield  by  adding  a  solution  of  5-nitro-l- 
diazonaphthalene  sulphate  to  boiling  25%  sulphuric  acid ;  the 
acetate  has  m.  p.  114°,  and  the  benzoate,  109°.  When  the  solution  of 
the  diazo-sulphate  is  kept  at  the  ordinary  temperature  for  three  weeks, 
5-nitro-4-nitroso-l-naphthol  is  formed,  the  acetate  of  which  has 
m.  p.  136°. 

The  reaction  between  ^»-nitrodiazobenzene  chloride  and  5-nitro- 
1-naphthol,  dissolved  in  the  calculated  quantity  of  10%  sodium 
hydroxide,  results  in  the  formation  of  p-nitrobenzene-4c-azo-5nitro- 
l-naphthol,  decomposing  at  252 — 260°,  p-nitrobenzene-2-azo  5-nitro- 
l-naphthol,  m.  p.  210°,  and  the  iisazo-compouud,  m.  p.  265°,  which  are 
separated  by  means  of  their  different  solubilities  in  toluene  or  in 
dilute  sodium  hydroxide ;  the  bisazo-compound  is  also  formed  by 
treating  a  cold  alcoholic  solution  of  the  p-hydroxyazo-compound  with 
excess  of  sodium  acetate  and  jo-nitrodiazobenzene  chloride. 

2  :  7-Dihydroxynaphthalene  reacts  with  p-nitrodiazobenzene  chloride 
in  alkaline  solution  to  form  a  mixture  of  the  monoazo-  and  the  bisazo- 
compound,  which  is  separated  by  means  of  the  greater  solubility  of 
th©  former  in  toluene.  It  decomposes  at  280 — 285°,  separates  from 
toluene  in  glistening,  reddish-brown  leaflets,  and  develops  a  violet 
coloration  with  sulphuric  acid.  The  bisazo-compound  decomposes 
above  300°,  and  gives  a  brownish-red  coloration  with  sulphuric  acid. 

2 :  7-Dihydroxynaphthalene,  dissolved  in  glacial  acetic  acid  aud 
treated  with  sodium  nitrite,  yields  a  mononitroso-compoond ,  C10H-O3N, 
decomposing  at  230 — 240° ;  by  nitration  with  nitric  acid,  D  P4,  in  the 
same  solvent,  2  :  7-dihydroxynapbthalene  yields  1  :  8-dinitro-2  :  7-di- 
hydroxynaphthalene,  which  forms  yellow  crystals,  decomposing  at  250°. 

By  the  reaction  between  2  :  6-dihydroxynaphthalene  and  diazo¬ 
benzene  chloride  in  alkaline  solution,  the  fo'sazo-compound,  C22H1602N4, 
is  precipitated  ;  it  crystallises  in  red  needles,  m.  p.  above  290°. 

C.  S. 
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Trisbenzeneazophenol.  Gustav  Heller  and  Otto  Notzel  (J.pr. 
Chem.,  1907,  [ii],  70,  58 — 61.  Compare  Yignon,  Abstr.,  1904,  i,  699  ; 
Grandmougin  and  Freimann,  this  vol.,  i,  664). — Having  obtained 
trisbenzeneazophenol  in  the  course  of  an  investigation  to  be  described 
later,  the  authors  have  confirmed  its  constitution  by  reduction  with 
stannous  chloride  and  hydrochloric  acid  and  benzoylation  of  the 
stannichloride  so  obtained  by  the  action  of  benzoyl  chloride  in 
pyridine  solution.  The  product  is  identical  with  the  tetrabenzoyl- 
2:4: 6-triaminophenol  formed  from  picric  acid  by  reduction  and 
benzoylation  in  the  same  manner.  Trisbenzeneazophenol  is  formed 
also  by  the  action  of  diazobenzene  chloride  on  bisbenzeneazophenol  in 
alkaline  solution.  The  benzoate ,  C31H2202N6,  crystallises  in  needles, 
m.  p.  142°.  The  sulpkonic  acid,  prepared  by  heating  trisbenzeneazo¬ 
phenol  with  sulphuric  acid  containing  20%  of  anhydride,  is  readily 
soluble  in  water  and  dyes  wool  a  weak  red  in  an  acid  bath. 

In  view  of  the  work  of  Goldschmidt  and  Low-Beer  (Abstr.,  1905,  i, 
389),  Willstatter  and  Veraguth  (this  vol.,  i,  453),  and  Auwers  (ibid., 
i,  554),  trisbenzeneazophenol  and  its  acyl  derivatives  are  considered  to 
be  hydroxyazobenzene  and  not  quinonehydrazone  compounds.  G.  Y. 


2  : 4 :  6-Trisbenzeneazoresorcinol.  William  R.  Orndorff  and 
B.  J.  Bay  (Ber.,  1907,  40,  3211 — 3214). — 2  :  4  :  6-Trisbenzeneazo¬ 
resorcinol,  CfiH(OH)2(N2Ph)3,  m.  p.  254°,  prepared  from  diazobenzene 
chloride  (3  mols.)  and  resorcinol  in  alkaline  solution,  forms  micro¬ 
crystalline,  brown  needles.  The  diacetate,  C6H(OAc)2(lSr2Ph)3,  separates 
from  ethyl  acetate  and  alcohol  in  orange-yellow  needles,  m.  p.  201°,  and 
from  ether  in  red,  prismatic  crystals,  m.  p.  203°,  which  by  recrystallisa¬ 
tion  from  alcohol  change  into  the  orange-yellow  needles.  The 
constitution  of  the  azo-compound  is  determined  by  its  preparation 
from  4:  6-bisbenzeneazoresorcinol  and  2  : 4-bisbenzeneazoresorcinol. 

C.  S. 


Derivatives  of  ra-Aminobenzene-ra-azodiphenylamine.  Kurt 
Brand  (Ber.,  1907,  40,  3335 — 3340). — Chloro-2  :  4-dinitrobenzene 
readily  reacts  with  a  boiling  alcoholic  solution  of  m-azoaniline  in  the 
presence  of  sodium  acetate,  yielding  2  :  i-dinitropkenyl-m~azoaniline, 
CgH^HO.^’NH’CgH^N^CflH^NHg,  together  with  s-2  :  4  :  2' :  i'-tetra- 
nitrodiphenyl-m-azoaniline,  H2[C6H4’NH’C6H3(N02)2]2.  2  :4-Dinitro- 

phenyl-m-azoaniline  crystallises  from  ethyl  acetate  in  glistening,  red 
needles,  m.  p.  187 — 188°,  and  dissolves  in  alcoholic  sodium  or  potass¬ 
ium  hydroxide,  yielding  intense,  deep  red  solutions.  The  acetyl  deriv¬ 
ative,  C6H3(N02)2’NH,G6H4,N2*C6H4,NHAc,  separates  from  glacial 
acetic  acid  in  orange-yellow  crystals,  m.  p.  233°.  When  reduced  with 
an  aqueous  alcoholic  solution  of  sodium  hydrogen  sulphide  at  60 — 70°, 
the  dinitro-compound  yields  i-nitro-2-aminopkenyl-m-azoaniline , 
N02-C6H3(NH2)-HH-C6H4;N2-C6H4-NH2, 
which  crystallises  from  dilute  alcohol  in  slender,  pale  red  needles, 
m.  p.  176 — 177°.  It  yields  yellow  salts,  t*he  solutions  of  which  turn 
red  when  kept  or  when  heated.  When  boiled  with  acetic  acid  and 
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acetic  anhydride,  the  nitroamino-compound  yields  S-nitro-l-m-acet- 
anilino-m-azophenyl-2-methylbenziminazole, 

A~cm!>n'C«h.-%c«h4-nhac,h2o, 

which  crystallises  from  96%  alcohol  in  brilliant,  glistening,  yellowish- 
red  prisms,  melting  at  148°  with  loss  of  water.  When  hydrolysed 
with  sulphuric  acid,  it  yields  b-nitro-l-va.-anilino-m-azophenyl-2-methyl- 
benziminazole,  C20H16O2N6,  which  crystallises  in  glistening,  orange- 
yellow  prisms,  m.  p.  175 — 176°. 

Tetranitrodiphenyl-ra-azoaniline  may  also  be  obtained  by  the  con¬ 
densation  of  2  :  4-dinitrophenylazoaniline  with  chloro-2  :  4-dinitro¬ 
benzene.  It  crystallises  from  pyridine  in  glistening,  golden-yellow 
needles,  m.  p.  285c.  J.  J.  S. 


I.  Diazoamino -compounds  from  Semicarbazino-fatty  Acids. 
II.  Chemical  Behaviour  of  the  Derivatives  of  Carbamidoazo- 
isobutyric  Acid.  James  R.  Bailey  and  Louis  Knox  (J.  Amer. 
Chem.  Soc.,  1907,  29,  881 — 892). — It  has  been  shown  previously  that 
semicarbazino-fatty  acids  react  with  acid  chlorides  (Abstr.,  1900,  i, 
528)  and  with  thiocarbimides  (Abstr.,  1 904,  i,  826)  in  the  same 
manner  as  do  secondary  amines.  The  present  paper  is  an  account  of 
an  investigation  into  the  action  of  diazo-salts  on  semicarbazino-fatty 
acids.  Whilst  aromatic  diazoamino-compounds,  which  do  not  contain 
the  semicarbazide  grouping,  are  formed  by  the  action  of  diazo-salts  on 
semicarbazide,  or  in  some  cases  on  semicarbazino-acids,  it  is  possible 
in  most  cases  with  the  semicarbazino-acids  to  obtain  diazoamino-com¬ 


pounds  in  which  the  diazo-group  is  coupled  directly  with  the  a-nitrogen 
atom  of  the  semicarbazide.  Thus  diazobenzene  chloride  and  ethyl 
semicarbazinopropionate  form  ethyl  carbamidophenyldiazoaminopro- 
pionate,  NH2*C0,KH,N(N2Pb),CHMe,C02Et.  Such  substances  do 
not  give  the  general  reactions  characteristic  of  the  diazoamino-com¬ 
pounds.  They  differ  from  each  other  in  their  behaviour  towards 
alcoholic  potassium  hydroxide  ;  whilst  ethyl  carbamido-m-nil'rophenyl- 
diazoaminopropionate  yields  3  :  5-dihydroxy-6-methyl-l  :  2  :  4-triazine, 

nitrobenzene,  nitrogen,  and  alcohol,  ethyl 

carbamido-m-nitrojjhenyldiazoaminoisobutyrate  fofms  1  -m - nitrophenyl- 
azo- 3  :  b-dihydroxy- 6  :  b- dimethyl-1  :  Q-dihydro-l  :  2  :  4 -Iriazine, 

N02-06H<.N!-N<«==Cp)>N. 

Attempts  to  prepare  3-hydroxy-5-keto-6  :  6-dimethyl-5  :  6-dihydro- 
1:2:  4-triazine  by  this  reaction  and  by  other  methods  were  un¬ 
successful. 


Carbamidoazoisobutyric  acid  and  the  corresponding  ketotriazine 
decompose  at  the  moment  of  formation  with  loss  of  1  mol.  of  nitrogen, 
whilst  the  ethyl  ester  decomposes  a  few  degrees  above  its  melting 
point,  confirming  Thiele  and  Heuser’s  observation  (Abstr.,  1896,  i, 
340)  that  azo-compounds  of  the  aliphatic  series  are,  as  a  rule,  not  very 
stable,  and  in  many  cases  are  incapable  of  existence. 

Ethyl  carbamidophenyldiazoaminopropionate,  C12H1703N5,  crystal¬ 
lises  in  white,  microscopic  needles,  m.  p.  125°  (exploding). 


802 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Ethyl  carbamido-va-nitrophenyldiazoaminopropionate,  C12H1605N6, 
m.  p.  146°  (exploding),  dissolves  readily  in  cold  bromine  water,  from 
which  ammonia  precipitates  a  brick-red  substance,  and  on  treatment 
with  bromine  in  absolute  alcoholic  solution  forms  ?n-nitrodiazo- 
benzeneimide.  The  acid,  C10H12O5N6,  has  m.  p.  128°  (exploding) ;  the 
potassium  salt  explodes  at  184°;  the  propyl  ester,  C13H1806N6,  m.  p. 
149°  (exploding);  the  nitrile ,  C^H^OgN,.,  forms  a  slightly  yellow 
precipitate,  m.  p.  133°  (exploding),  and  is  converted  by  hydrogen 
chloride  in  absolute  alcoholic  solution  into  a  white,  crystalline 
substance,  or  by  hydroxylamine  into  the  amidoxime. 

3  :  5-Dihydroxy-6-methyl-l  :  6-dihydro-l  :  2  :  4-triazine,  m,  p.  217° 
(209°:  Thiele  and  Bailey,  Abstr.,  1899,  i,  169),  forms  a  potassium 
derivative,  C4H402N3K,  crystallising  in  white  flakes,  and  couples 
with  m-nitrodiazobenzene  chloride,  forming  l-m-nitrophenylazo-3  :  5- 
dihydroxy- 6 -methyl - 1  :  6-dihydro-l  :  2  : 1-iriazine, 

N02-C6H4-N2-N<^HMe.c|OH|>N, 
m.  p.  121°  (exploding). 

Ethyl  carbami<lo-m-nitrophenyldiazoaminoi§obulyrate,  C13H1g05176, 
crystallises  from  benzene  and  explodes  at  133°. 

1-m -Nitrophenylazo-3  :  5- dihydroxy -6  :  6-dimethyl-l  :  6-dihydro-l  :  2  :  4- 
triazine,  G11H1204Nti,  formed  from  the  preceding  ester,  or  by  coupling 
the  triazine  with  m  nitrodiazobenzene  chloride,  crystallises  in  light 
lemon  flakes,  m.  p.  130°  (exploding)  ;  the  potassium  salt  crystallises 
in  vermilion  prisms  and  explodes  at  166°. 

Carbamido-va-nitrophenyldiazoaminobenzene, 

NH2-C0-NH-NPh-N2-C6H4*N02, 

formed  by  coupling  phenylsemiearbazide  with  m-nitrodiazobenzene 
chloride,  is  obtained  as  a  dark  lemon-yellow  substance,  m.  p.  104° 
(exploding). 

m-Nitrodiazobenzene  chloride  is  reduced  by  semicarbazide  forming 
nitroaniline,  which  couples  with  unchanged  diazo-compound,  yielding 
mm'-dinitrodiazoaminobenzene.  Semiearbazino-acids,  which  have  no 
hydrogen  atom  attached  to  the  a-nitrogen,  as  ethyl  acetyl-  and 
benzenesulphonyl-semicarbazinopropionates,  do  not  couple  with  diazo¬ 
salts. 

Ethyl  carhamidoazoisobutyrate,  NH2,C0,!N'.N,CMe2,C02Et,  formed 
by  oxidation  of  the  semicarbazino-ester  with  bromine  in  aqueous  solu¬ 
tion,  separates  from  benzene  in  yellow  crystals,  m.  p.  83°,  decomposes  at 
120°,  and  reacts  violently  with  sodium  ethoxide  in  alcoholic  solution, 
evolving  gas.  The  methyl  ester  is  obtained  as  an  oil,  which  when 
heated  at  135 — 160°  evolves  gas  and  yields  an  oil,  b.  p.  232°/750  mm. 

G.  Y. 

Physical  Changes  in  the  Conditions  of  Colloids.  VI.  The 
Coagulation  of  Acid  Albumin  by  Heat,  Wolfgang  Pauli 
( Beitr .  chem.  Physiol.  Path.,  1907,  10,  53 — 79.  Compare  Abstr,, 
1906,  ii,  180). — The  coagulation  of  albumin  by  heat  is  not  reversible 
(compare  Corin  and  Ansiaux,  Abstr.,  1891,  1521).  Experiments 
have  been  made  to  determine  the  limiting  concentrations  of  various 
potassium  salts  required  to  nullify  the  inhibiting  action  of  a  O’OOSiV 
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solution  of  hydrogen  chloride  on  the  coagulation  of  a  dialysed  serum 
solution.  The  concentration  required  just  to  produce  an  opalescence  in 
the  boiled  solution  varied  from  0'02iVfor  potassium  chloride  to  0  002 
for  potassium  citrate  and  acetate.  The  salts  of  the  weakest  acids 
appear  to  have  the  greatest  coagulating  effect.  The  action,  however, 
is  not  due  to  a  diminution  of  the  concentration  of  the  hydrogen  ions, 
but  is  a  direct  action  of  the  salt.  Similar  results  were  obtained  when 
the  same  salts  were  used  in  the  presence  of  acetic  acid.  An  increase 
in  the  amount  of  acid  required  a  considerable  increase  in  the  amount 
of  neutral  salt  necessary  to  produce  coagulation.  A  comparison  of 
the  action  of  different  metallic  chlorides  in  the  presence  of  hydro¬ 
chloric  acid  shows  that  the  activity  of  the  various  salts  increases 
in  the  order  :  calcium,  magnesium,  ammonium,  potassium,  sodium, 
lithium.  The  activity  of  nitrates  in  the  presence  of  hydrochloric  acid 
follows  the  order  :  barium,  strontium,  calcium,  magnesium,  potassium, 
but  in  both  series  the  differences  are  not  marked. 

At  the  ordinary  temperature,  the  thiocyanate  ion  has  the  most 
pronounced  coagulating  effect  on  acid  albumin  after  forty-eight 
hours  at  the  ordinary  temperature ;  the  effect  of  the  thiocyanate  ion  is 
practically  the  same  as  that  produced  immediately  after  boiling.  The 
various  anions  have  not  the  same  effect  at  the  ordinary  temperature  as 
at  the  boiling  point.  At  low  temperatures,  the  increasing  order  of 
activity  is  acetate,  sulphate,  chloride,  bromide,  nitrate,  thiocyanate, 
whereas  at  higher  temperatures  the  order  is  nitrate,  chloride,  bromide, 
thiocyanate,  sulphate,  oxalate,  acetate,  citrate  when  the  concentration 
of  the  acid  is  relatively  low.  If,  however,  the  concentration  of  the 
acid  is  increased,  the  order  at  the  higher  temperature  is  the  same  as 
that  at  lower  temperatures.  For  coagulation  at  both  high  and  low 
temperatures,  an  increase  in  the  amount  of  acid  above  a  certain  limit 
has  practically  no  effect  if  the  concentration  of  the  salt  remains 
constant.  Similarly,  for  coagulation  at  high  temperatures  when  the 
concentration  of  the  acid  is  kept  constant  (0-005A  hydrochloric  acid) 
an  increase  in  the  concentration  above  a  certain  limit  (about  0’2Ar) 
has  practically  no  effect. 

Coagulation  produced  in  the  cold  is  not  increased  by  raising  the 
temperature,  but  often  disappears,  leaving  a  clear  liquid.  J.  J.  S. 

The  Tryptic  Digestion  of  Egg-albumin.  Phoebus  A.  Levene 
and  Wallace  A.  Beatty  ( Bio-chem .  Zeiisch.,  1907,  4,  299 — 304. 
Compare  Abstr.,  1906,  i,  469,  718). — Egg-albumin  is  extremely 
resistant  to  tryptic  digestion,  but,  after  four  months  in  a  0*5%  sodium 
carbonate  solution  of  trypsin,  a  certain  amount  of  hydrolytic  decom¬ 
position  had  occurred.  The  products  isolated  were  leucine,  isoleucine, 
and  tryptophan,  together  with  a  peptide  which  did  not  give  the 
biuret  reaction  and,  when  hydrolysed,  yielded  lysine  ai.d  glycine. 
A  compound  which  belongs  probably  to  the  proteinochron.ogens  was 
also  obtained.  J.  J.  S. 

The  Analysis  of  the  Cleavage  Products  of  Egg-albumin. 

Phcebus  A.  Levene  and  Wallace  A.  Beatty  ( Bio-chem .  Zeiisch., 
1907,  4,  305- — 311,  Compaie  Abderhalden  and  Pregl,  Abstr.,  1906, 
i,  53.) — Details  are  given  for  the  isolation  of  the  various  products 
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obtained  by  the  hydrolysis  of  egg-albumin  with  concentrated  hydro¬ 
chloric  acid.  Fischer’s  esterification  method  was  not  used,  and  difficulties 
were  met  with  in  obtaining  the  leucine  and  tyrosine  in  a  .pure  state. 
From  100  grams  of  material,  the  following  products  were  obtained  : 
alanine  and  glycine,  2*0  ;  aminovaleric  acid  and  leucine,  17'0  ;  glutamic 
acid,  8-75  ;  inactive  a-proline,  0'5,  and  tyrosine,  1‘25  grams.  J.  J.  S. 

Lysylglycine.  Ph<ebus  A.  Levene  and  Wallace  A.  Beatty 
( Proc .  Amer.  Sci.  Biol.  Chemists ,  1907,  xxxix,  J.  Biol.  Chem.,  3).— In 
the  tryptic  digestion  of  egg-albumin,  a  peptide  was  obtained,  which  on 
further  cleavage  yielded  only  lysine  and  glycine.  It  could  not  be 
crystallised.  Fischer  and  Suzuki’s  peptides  of  the  hexone  bases  also 
failed  to  crystallise.  W.  D.  H. 

Equilibrium  between  Proteids  and  Electrolytes.  V.  Com¬ 
pletion  of  the  Equilibrium  Surfaces  in  the  System,  Globulin, 
Magnesium  Sulphate,  and  Water.  V.  Scaffidi  ( Zeitsch .  physiol. 
Chem.,  1907,  52,  42—53.  Compare  Abstr.,  1904,  i,  355  ;  1905,  ii, 
512  ;  1906,  i,  912).— The  four  following  curves  have  been  determined 
for  the  system,  globulin,  magnesium  sulphate,  and  water.  1.  Isotherm 
at  55°.  2.  Isotherm  at  70°.  3.  Coagulation  curve  of  globulin.  4. 

Freezing  point  curve  of  the  liquid  phase. 

At  55°,  even  after  filtration,  the  solutions  are  opalescent.  For  all 
concentrations  of  magnesium  sulphate,  the  solubility  of  globulin  is 
less  at  55°  than  at  40°,  and  for  concentrations  exceeding  17’9%  the 
solubility  diminishes  rapidly  until  when  the  solution  is  saturated  with 
the  sulphate  all  the  globulin  is  precipitated. 

At  70°,  the  solutions  become  much  more  cloudy  and  cannot  be 
filtered,  so  that  another  method  of  analysis  must  be  used.  At  this  tem¬ 
perature,  a  much  less  concentrated  solution  of  magnesium  sulphate  is 
capable  of  completely  precipitating  the  globulin. 

The  coagulation  curve  shows  that  the  coagulating  temperature  has 
its  minimum  value  when  the  concentration  of  the  magnesium  sulphate 
is  small.  It  then  rises  rapidly  with  the  concentration,  afterwards 
more  slowly,  then  falls  again,  and  ultimately  attains  a  practically 
constant  value  of  72°  when  the  concentration  of  the  sulphate 
is  high. 

These  four  curves,  together  with  three  of  Galeotti’s  isotherms,  are 
used  for  constructing  equilibrium  surfaces  for  the  complete  system. 

J.  J.  S. 

Deaminoglobulin.  H.  Lampel  (. Monatsh .,  1907,  28,  625 — 632). — 
It  has  been  shown  that  neither  deaminoglutin  (Skraup,  Abstr.,  1906, 
i,  913)  nor  deaminocasein  (Skraup  and  Hoernes,  Abstr.,  1906,  i,  913) 
yield  lysine  on  hydrolysis,  although  this  compound's  present  in  the 
hydrolysis  products  of  glutin  and  casein.  It  is  therefore  probable 
that  at  least  one  of  the  amino-groups  of  the  lysine  residue  is  free  in 
casein  and  glutin,  and  is  hence  attacked  by  the  nitrous  acid  during 
the  formation  of  the  deamino-compound.  The  present  investigation 
was  carried  out  to  see  if  the  lysine  residue  in  globulin  is  similarly 
destroyed  during  the  treatment  with  nitrous  acid,  and  such  is  found 
to  be  the  case. 
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A  quantitative  estimation  of  the  hexone  bases,  obtained  by  the 
hydrolysis  of  globulin  from  horses’  blood,  gave  the  following  values  : 
arginine,  2-8%,  histidine,  3 -4%,  and  lysine,  4'2%. 

Deaminoglobulin  is  prepared  by  treating  globulin  in  acetic  acid 
solution  with  sodium  nitrite  ;  it  is  a  light  brown  powder,  insoluble  in 
dilute  acids  and  alkalis,  but  is  turned  intense  red  by  the  latter,  which 
colour  disappears  on  neutralisation  ;  it  does  not  give  a  decided  Millon’s 
or  biuret  reaction.  On  analysis,  it  is  foun,d  to  contain,  roughly,  the 
same  quantities  of  hydrogen  and  sulphur,  and  slightly  more  carbon 
and  nitrogen  than  globulin.  When  hydrolysed  with  sulphuric 
acid,  it  yields:  arginine,  2*8%,  histidine,  2'4%,  lysine  being  absent 
from  the  product.  W.  H.  G. 

Iodothyrine.  A  N  urn  berg  ( Beitr .  chem.  Physiol.  Path.,  1907,  10, 
125 — 130.  Compare  .Rohde,  Abstr.,  1905,  i,  618). — Two  specimens 
of  iodothyrine,  prepared  from  thyreoglobulin  by  Oswald’s  method,  have 
been  heated  with  water  under  varying  conditions  under  pressure. 
The  original  preparations  did  not  give  the  Adamkiewicz,  Millon,  or 
Ehrlich  reaction  ;  the  one  gave  the  biuret  test,  but  not  the  other. 
After  heating  for  several  hours  under  a  pressure  of  six  atmospheres, 
the  specimens  gave  the  Millon  reaction  and  to  a  certain  extent  the 
Ehrlich  reaction. 

The  results  are  in  harmony  with  the  view  that  the  iodothyrine  con¬ 
tains  iodotyrosine  and  iodotryptophan  residues. 

Iodothyrine  also  gives  the  Millon  and  Ehrlich  reactions  after  treat¬ 
ment  with  sodium  and  alcohol.  J.  J.  S. 

Hydrolysis  of  Ichthylepidin  and  Fibrin.  Emil  Abderhalden 
and  Arthur  Voitinovioi  ( Zeitsch .  physiol.  Chem,.,  1907,52,368 — 374). 
— The  results  of  hydrolysis  of  ichthylepidin  (from  the  scales  of  the 
carp,  Cyprinus  Carpio)  and  of  blood-fibrin  were  as  follows  : 


Ichthylepidin. 

Fibrin. 

Glycine 

5-7% 

2-0— 3-0% 

Alanine 

31 

3-6 

Valine 

— 

1-0 

Leucine 

151 

15-0 

Proline 

6-7 

3-6 

Phenylalanine 

— 

2-5 

Aspartic  acid 

1*2 

2-0 

Glutamic  acid 

9-2 

10-4— 12-5 

Serine 

— 

0-8 

Tyrosine 

1-0 

3-5 

The  variations  noted  in 

fibrin  indicate 

that  it  is  not  a  single 

protein. 

W.  D.  H. 

The  Hydrolysis  of  Proteins  by  Means  of  Dilute  Sulphuric 
Acid.  Phcebus  A.  Levene  and  Carl  L.  Alsberg  ( Bio^chem .  Zeitsch, , 
1907,  4,  312 — 315). — Gelatin,  casein,  and  edestin  have  been  heated 
with  dilute  sulphuric  acid  of  different  concentrations  under  pressure 
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at  temperatures  between  140°  and  170°.  In  each  experiment,  after 
hydrolysis,  the  total  nitrogen,  the  nitrogen  contained  in  the  filtrate 
after  half  saturating  with  zinc  sulphate,  and  also  after  complete 
saturation  were  estimated,  and  also  the  nitrogen  contained  in  the 
filtrate  after  precipitation  with  10%  phospho tungstic  acid.  Gelatin 
behaves  somewhat  differently  from  the  other  proteins,  the  gelatoses 
being  readily  decomposed^  With  gelatin,  also,  the  maximum  yield  of 
amino-acids  corresponds  with  the  disappearance  of  the  biuret  reaction. 
With  the  other  acids,  the  substances  which  give  the  biuret  reaction 
are  completely  decomposed  before  the  maximum  yield  of  amino-acids 
is  attained.  J.  J.  S. 

Action  of  Sodium  Hypobromite  on  Casein.  Zdenko  H. 
SRraup  and  Reinhold  Witt  ( Monatsh .,  1907,  28,  605 — 624). — It 
is  found  that  when  casein,  gelatin,  egg-albumin,  and  globulin  are 
treated  with  alkaline  sodium  hypobromite  at  the  ordinary  temperature, 
they  give  off  roughly  20%  of  their  total  nitrogen  as  nitrogen,  and, 
except  in  the  case  of  globulin,  the  same  quantity  of  nitrogen  is  evolved 
eVen  after  previous  hydrolysis  of  the  protein.  Amon^  the  products 
formed  by  the  action  of  sodium  hypobromite  on  casein,  were  found 
histidine  and  lysine  to  about  the  same  extent  as  obtained  by  the 
hydrolysis  of  casein,  but  no  arginine,  as  was  to  be  expected  (compare 
Stuchetz,  Abstr.,  1906,  i,  812).  Several  other  amino-acids  are  also 
destroyed  by  the  sodium  hypobromite,  since,  although  small  quantities 
of  leucine  and  active  proline  were  isolated,  the  presence  of  glutamic 
acid,  ?*-proline,  aspartic  acid,  phenylalanine,  glycine,  and  alanine  could 
not  be  detected.  An  oil  was  also  isolated,  which,  although  an 
aldehyde  and  similar  to  benzaldehyde  in  properties,  could  not  be 
definitely  identified  as  this  compound.  Acetic,  propionic,  valeric, 
oxalic,  and  succinic  acids  were  also  identified.  The  formation  of  valeric 
acid  by  the  oxidation  of  casein  by  sodium  hypobromite  is  of  great 
interest,  for,  since  it  cannot  be  derived  from  ordinary  leucine,  it 
shows  that  there  is  probably  present  in  casein  an  isomeric,  normal 
leucine.  The  investigation  is  being  continued  in  this  direction. 

W.  H.  G. 

Hydrolysis  of  Legumin  from  the  Pea.  Thomas  B.  Osborne 
and  Samuel  H.  Clapp  ( J \  Biol.  Chem.,  1907,  3,  219 — 225). —The 
results  of  acid  hydrolysis  in  parts  per  cent,  are  as  follow  :  glycine, 
0*38  ;  alanine,  2*08  ;  valine,  not  isolated ;  leucine,  8 ;  proline,  3*22 ; 
phenylalanine,  3*75  j  aspartic  acid,  5-3;  glutamic  acid,  13*8;  serine, 
053;  cystine,  not  determined;  tyrosine,  1*55;  arginine,  10*12 ; 
lysine,  4*29;  histidine,  2*42;  ammonia,  1*99.  This  accounts  for 
57*43%  of  the  protein.  Tryptophan  was  present.  W.  D.  H. 

Azolitmin  Compounds  of  Proteins.  Jacob  Rosenbloom  and 
William  J.  Gies  ( Proc .  Amor.  Soc.  Biol.  Chemists,  1907,  xxxix. — xl„ 
J.  Biol.  Chem,,  3). — It  is  well  known  that  mucoids  are  acid  to  litmus ; 
pure  moist  mucoid  mixed  with  blue  litmus  or  azolitmin  yields  a 
product  of  raspberry-red  colour.  The  colour  is  not  removed  by  any 
washing  process.  It  is  turned  blue  by  alkali ;  this  blue  is  soluble  in 
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water.  The  view  is  put  forward  that  the  phenomena  are  not  due  to 
adsorption,  but  that  a  definite  compound  is  formed.  Nucleo-proteins 
are  stated  to  behave  in  a  similar  way.  W,  D.  H. 

Oxidation  of  Oxyhemoglobin.  I.  Szreter  ( Compt .  rend., 
1907,  145,  203 — 205). — By  gradually  adding  hydrogen  peroxide  solu¬ 
tion  to  a  solution  of  crystallised  oxyhaemoglobin,  prepared  from  horses’ 
blood,  the  author  obtains  an  almost  white,  extremely  hygroscopic, 
amorphous  powder,  which  gives  a  red  biuret  reaction.  In  aqueous 
solution,  it  is  not  precipitated  by  concentrated  mineral  aoids,‘and  is  not 
coagulated  by  heating.  It  is  precipitated  in  colourless  flocks  by  strong 
alcohols,  neutral  salts,  potassium  ferrocyanide,  metaphosphoric  acid,  or 
the  alkaloid  reagents.  Analysis  gives  the  following  percentage  com¬ 
position.  Mineral  matter,  3*36  ;  iron,  047 — 0*49  ;  carbon,  41*18 — 
41*46  ;  hydrogen,  6*2 — 6*39,  and  nitrogen,  13*89 — 14*16.  T.  H.  P. 

Hydrolysis  of  Spleen  Nucleo-protein.  John  A.  Mandel  and 
Pihebus  A.  Levene  (Proc.  Amer.  Soc.  Biol.  Chemists,  1907,  xxiii — xxiv., 
J.  Biol.  Chem.,  3  ;  Bio-chem.  Zeitsch.,  1907,  5,  33 — 44). — Hydrolysis 
of  the  nudeo-protein  of  the  spleen  yielded  in  parts  per  pent,  the  follow¬ 
ing  substances  :  glutamic  acid,  25  ;  leucine  and  valine,  6  ;  glycine  and 
alanine,  2  ;  aspartic  acid,  0*5  ;  tyrosine,  1  ;  lysine  pier  ate,  7*5  ;  arginine 
picrolonate,  2  ;  histidine  pici’olonate,  0*5  ;  adenine,  0*4 ;  guanine,  0*6  ; 
cytosine,  0*7  ;  thymine,  0*5 ;  phenylalanine  was  present,  and  proline 
was  not  found.  W.  D.  H. 

Hydrolysis  of  Keratin  from  Horn  and  Wool.  Emil  Abdeb- 
halden  and  Arthur  Yoitinovici  (Zeitsch.  physiol.  Chem.,  1907,  52, 
348 — 367).— Keratins  from  the  horns  and  wool  of  sheep  were 
hydrolysed  and  the  amounts  of  the  various  amino-acids  are  given  in 
tables  and  compared  with  the  results  previously  obtained  from  the 
keratin  of  hair  and  feathers,  and  from  the  horns  of  cattle.  The 
results  are  in  all  cases  different,  and  indicate  that  keratin  is  a  mixture 
of  proteins.  W.  D.  H. 

The  Degradation  of  Keratin  by  Oxidation  with  Hydrogen 
Peroxide.  Ferdinand  Breinl  and  Oskar  Baudisch  (Zeitsch.  physiol. 
Chem.,  1907,  52,  159 — 169). — The  products  obtained  by  heating  human 
hair,  previously  extracted  with  ether,  with  30%  hydrogen  peroxide  are 
sulphur,  nitrio  and  sulphuric  acids  ;  oarbon  dioxide,  acetic,  oxalic,  and 
succinic  acids  ;  acetaldehyde,  ammonia,  and  small  amounts  of  amino- 
acids. 

Glycine,  alanine,  leucine,  aspartic  acid,  and  cystine  are  oxidised  when 
heated  with  30%  hydrogen  peroxide,  yielding  ammonia,  carbon  dioxide, 
aldehydes,  and  organic  acids.  Tyrosine  is  not  oxidised  (compare  Dakin, 
Abstr.,  1906,  ii,  105).  J.  J.  S. 

Whey  Albumose.  Ernst  Fuld  (Bio-chem.  Zeitsch.,  1907,  4, 
488 — 499). — Numerous  investigators  have  applied  themselves  to  the 
problem  of  the  origin  and  meaning  of  Hammarsten’s  whey- protein. 
The  present  experiments  were  carried  out  with  solutions  of  pure  casein- 
ogen  in  lime  water,  which  were  neutralised  with  dilute  phosphoric  acid. 

3  &  2 
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The  solution  was  subjected  to  the  action  of  rennet,  and  casein  was 
precipitated  by  acetic  acid  ;  the  filtrate  gave  no  further  precipitate  on 
the  addition  of  acetic  acid,  but  gave  the  nitric  reaction  for  albumoses. 
The  name  whey-albumose  is  therefore  suggested.  W.  D.  H. 

Tryptophan  and  its  Derivatives.  Emil  Abderhalden  and 
Martin  Kempe  ( Zeitsch .  physiol  Chem.,  1907,  52,  207 — 218.  Compare 
Hopkins  and  Cole,  Abstr.,  1902,  i,  193;  Neuberg  and  Popowsky,  this 
vol.,  i,  253  ;  Mayeda,  ibid.,  ii,  591). — Tryptophan  prepared  from 
casein  by  Hopkins  and  Cole’s  method  has  La]rT  +  6°  in  N/ 2  sodium 
hydroxide  solution  and  +1,31°  in  A-hydrochloric  acid  solution.  If 
the  decomposition  of  the  casein  is  allowed  to  proceed  too  long,  the  yield 
of  tryptophan  is  small,  and  a  by-product,  CnHI203N2,  less  soluble  in 
water  than  tryptophan,  is  obtained.  It  crystallises  in  needles,  turns 
yellow  at  276°,  and  melts  at  293°  (corr.).  When  heated,  it  produces  an 
odour  of  indole  or  scatole,  but  after  boiling  with  concentrated  hydro¬ 
chloric  acid,  it  yields  an  odour  of  quinoline  when  heated. 

The  copper  salt  of  tryptophan,  (C11H1100N2)2Cu,  forms  a  pale  blue 
precipitate,  and  when  dry  a  greyish-blue  powder  ;  it  is  sparingly  soluble 
in  the  usual  solvents  and  in  cold  dilute  mineral  acids. 

The  hydrochloride  of  the  methyl  ester, 

NH<^«]^>C‘CH2-CH(NH2,HCl)-C02Me, 

crystallises  from  a  mixture  of  methyl  alcohol  and  ethyl  acetate,  has 
m.  p.  214°  (corr.  decomp.),  and  dissolves  readily  in  water  or  alcohol. 
The  methyl  ester,  C12Hu02N2,  crystallises  from  ether  in  large  plates, 
m.  p.  89*5°  (corr.). 

d  -  Tryptoph  anphenylcarbimide, 

C8KH0-CH2-CH(NH-CO-NHPh)-CO2H, 
crystallises  from  dilute  methyl  alcohol  in  slender  needles,  m.  p.  166° 
(corr.),  and  is  remarkably  sensitive  to  light,  melting  at  132°  after 
exposure. 

Sodium  fi-naphthalenesulpho-d-tryptophan, 

C8NH6-CH2-OH(NH-SO2-O10H7)-CO2Ha, 
crystallises  from  hot  water  in  microscopic  needles,  m.  p.  304°  (corr.). 

d -Tryptophan  chloride  hydrochloride, 

C8NH6;CH2-CH(NH2,HC1)C0C1, 

melts  and  decomposes  at  228°  (corr.),  and  resembles  the  chlorides  of 
amino-acids  prepared  by  Fischer.  J.  J.  S. 

Equilibrium  and  Final  Condition  of  Enzyme  Reactions. 

Hans  Euler  ( Zeitsch .  physiol.  Chem.,  1907,  52,  146 — 158). — The 
question  of  equilibrium  and  final  condition  of  typical  enzyme  inactions 
is  discussed  from  the  point  of  view  that  the  enzyme  forms  compounds 
with  the  substrate  and  also  with  the  products  formed.  It  is  pointed 
out  that  the  numerical  value  for  the  end  condition  can  only  coincide 
with  the  “  natural  equilibrium  ”  when  the  compounds  enzyme-substrate 
and  enzyme-reaction  products  are  equally  stable  (compare  Bodenstein 
and  Dietz,  Zeitsch.  Zlektrochem.,  1906,  12,  605).  It  follows  that  the 
concentrations  of  a  system  in  stable  equilibrium  will  be  altered  by  the 
addition  of  an  enzyme.  The  question  of  ferments  and  anti-ferments  is 
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discussed.  It  is  suggested  that  the  injection  of  an  enzyme  destroys  the 
normal  relationship  between  the  substrate  and  its  decomposition  pro¬ 
ducts,  and  that  the  products  produced  tby  the  injected  ferment  cause 
the  secretion  of  an  anti-ferment  until  the  excess  decomposition  products 
are  combined.  The  normal  equilibrium  between  substrate  and  pro¬ 
ducts  is  gradually  re-established,  but  with  a  velocity  which  is  small 
compared  with  that  of  the  secretion  of  the  anti-ferment,  and  thus  an 
excess  of  free  anti-ferment  is  found  in  the  serum.  If  this  is  correct, 
it  should  follow  that  the  injection  into  the  organism  of  the  decom¬ 
position  products  formed  by  the  enzyme  should  produce  the  same 
effects  as  the  injection  of  the  enzyme.  It  should  also  follow  that  the 
anti-ferment  action  of  a  serum,  obtained  some  time  after  the  injection 
of  the  ferment,  should  continue  to  increase  in  vitro.  J.  J.  S. 

Enzyme  Action.  IX.  The  Enzymes  of  Yeast :  Amygdalaee. 
Robert  J.  Caldwell  and  Stephen  L.  Courtauld  ( Proc .  Roy.  Soc.,  1907, 
B,  79,  350 — 359). — The  hydrolysis  of  amygdalin  by  yeast  is  due 
neither  to  maltase  nor  to  invertase,  but  to  a  specific  enzyme,  amygda- 
lase,  not  hitherto  recognised. 

Comparative  experiments  were  made  at  25°  with  solutions  con¬ 
taining  equivalent  quantities  of  amygdalin,  maltose,  and  methyl 
glucoside,  and  extracts  of  various  yeasts  which  had  been  heated 
previously  to  different  temperatures.  The  action  on  amygdalin  and 
also  on  methyl-a-glucoside  persisted  after  heating  the  extract  to  a 
temperature  (50°)  above  that  at  which  maltase  is  an  active  agent.  At 
fi0°,the  hydrolysis  of  amygdalin  and  methyl-a-glucoside  ceased,  although 
the  enzyme  bringing  about  the  inversion  of  sucrose  was  still  active. 
The  discovery  of  an  a-glucase  different  from  maltase  is  of  interest. 
Whether  there  are  two  enzymes,  one  of  which  attacks  amygdalin  and 
the  other  methyl-a-glucoside,  was  not  determined  conclusively.  There 
is  some  evidence  to  indicate  that  maltase  can  attack  methyl-a- 
glucoside,  and  that  amygdalase  attacks  both  methyl-a-glucoside  and 
amygdalin. 

Amygdalase  is  equally  well  extracted  from  dried  yeast  at  all 
temperatures  from  15°  to  45°.  Whereas  a  low  temperature  extract 
affords  a  very  small  proportion  of  amygdalase,  the  quantity  is 
increased  by  heating  the  extract  for  a  short  time  at  45° ;  that  is  to 
say,  the  amygdalase  is  originally  dissolved  as  part  of  a  more  com¬ 
plex  protein  or  zymogen  molecule,  which  is  hydrolysed  at  the  higher 
temperature. 

Dextrose  has  an  inhibitory  effect  on  the  hydrolysis  of  amygdalin  by 
amygdalase,  and,  in  this  respect,  maltose,  lactose,  and  galactose  are 
inert.  G.  S.  W. 

Enzyme  Action.  X.  The  Nature  of  Enzymes.  Henry  E. 
Armstrong  and  Edward  F.  Armstrong  (Proc.  Roy.  Soc.,  1907,  B,  79, 
360 — 365). — As  the  investigation  is  extended,  the  evidence  becomes 
more  and  more  convincing  that  the  action  which  an  enzyme  exercises 
is  specific,  being  limited  to  compounds  of  a  particular  type.  Maltase, 
in  the  authors’  opinion,  is  capable  of  hydrolysing  a-glucosides  alone, 
whilst  emulsin  hydrolyses  /?-glucosides.  A  table  is  given  summarising 
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the  experiments  in  relation  to  sucroclasts  and  their  inhibitants, 
showing  that  the  enzyme  and  hydrolyte  must  be  in  complete 
correlation.  The  extraordinary  activity  of  invertase  makes  it  neces¬ 
sary  to  work  with  highly  dilute  solutions  of  the  enzyme ;  the 
influence  of  small  quantities  of  impurities  is  counteracted  by  means  of 
amino-acids. 

Nature  of  Enzymes. — The  collected  evidence  demonstrates  that 
during  hydrolysis  invertase  extends  its  influence  over  the  whole  of 
the  sucrose  molecule.  The  question  arises  whether  this  is  true  of 
other  biases.  There  are  many  indications  which  make  it  probable, 
at  all  events  in  the  case  of  lactose,  that  what  is  true  of  sucrose  and 
its  correlative  enzyme  applies  generally. 

In  the  case  of  enzymes  other  than  those  which  affect  carbo¬ 
hydrates,  the  range  of  activity  would  appear,  however,  often  to  be 
greater  than  is  ever  manifested  in  the  case  of  enzymes  of  the  sucro- 
clastic  class.  G.  S.  W. 

Different  Hydrolytic  Actions  Produced  by  a  Single  Enzyme. 

Luigi  Marino  and  G.  Sf.ricano  { Gazzetta ,  1907,  37,  i,  45 — 51). — The 
authors  have  prepared,  from  beer  yeast,  a  sample  of  invertase  which 
is  capable  of  hydrolysing  sucrose,  but  incapable  of  acting  on  a-methyl- 
glucoside,  maltose,  lactose,  or  salicin,  and  hence  is  quite  free  from 
maltase.  This  purified  invertase  resolves  amygdalin  into  dextrose 
(1  mol.)  and  amygdonitrile  glucoside,  which,  according  to  Fischer,  is 
formed  from  amygdalin  by  the  action  of  the  maltase  contained  in  beer 
yeast.  The  disaccharide  of  amygdalin  must  therefore  be  distinct  from 
ordinary  maltose.  The  fact  that  one  and  the  same  enzyme  can  effect 
the  hydrolysis  of  disaccharides  of  different  constitution  is  regarded  by 
the  authors  as  evidence  supporting  the  view  that  special  enzymes,  such 
as  trehalase,  melibiase,  melizitase,  and  gentiobiase,  are  non-existent. 
It  is  also  pointed  out  that  in  no  instance  has  a  reversible  action  been 
observed  with  a  single,  well-defined  enzyme.  T.  H.  P. 

Behaviour  of  Peroxydase  towards  Hydroxylamine,  Hydr¬ 
azine,  and  Hydrogen  Cyanide.  Alexis  Bach  ( Ber 1907,  40, 
3185—3191.  Compare  this  vol,,  i,  268). — The  amounts  of  hydroxyl¬ 
amine  hydrochloride,  hydrazine  sulphate,  and  potassium  cyanide  required 
for  the  complete  destruction  of  peroxydase  are  of  such  magnitude  that 
these  substances  cannot  function  as  poisons,  but  must  enter  into 
stoichiometric  reaction  with  the  peroxydase.  The  amount  of  peroxydase 
destroyed  by  2  mols.  of  hydroxylamine  hydrochloride  or  potassium 
cyanide,  or  ^  mol.  of  hydrazine  sulphate,  renders  active  1  mol.  of 
hydrogen  peroxide.  G.  Y. 

Rennet  Action.  M.  vanHerwerden  ( Zeitsch .  physiol.  Chem.,  1907, 
52,  184 — 206). — Whether  the  curdling  action  of  rennet  on  caseinogen 
(casein)  which  results  in  the  formation  of  casein  (para-casein)  is  hydro¬ 
lytic  or  not  is  still  uncertain  j  the  relation  of  whey-protein  to  the 
process  is  also  a  matter  of  speculation.  It  is,  however,  known  that  in 
curdling  two  processes  occur,  first,  the  action  of  the  rennet,  and  then 
the  precipitation  of  one  or  more  of  the  products  formed  by  calcium 
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salts.  The  view  now  put  forward  is  that  the  enzyme  forms,  from  the 
labile  caseinogen  molecule,  one  with  another  constitution,  and  this 
main  end-product  is  termed  para  casein  A.  This  is  regarded  as  a 
complex  containing  para-casein  B  (which  differs  from  A  in  being  more 
readily  precipitable  by  ammonium  sulphate,  and  less  so  by  alcohol)  and 
a  substance,  C ,  which  is  not  precipitated  by  acetic  acid,  and  requires 
still  more  ammonium  sulphate  to  precipitate  it ;  it  is  soluble  in 
water,  gives  a  weak  Adamkiewicz  and  a  strong  biuret  reaction.  By 
long  continued  action,  a  primary  proteose  appears,  which  is  the 
beginning  of  a  new  phase  characterised  by  further  decomposition  of 
the  casein  molecule. 

Free  hydrogen  ions  are  not  necessary  for  the  coagulation  of  milk 
or  of  solutions  of  caseinogen  which  contain  calcium.  W.  D.  H. 

Ferments  and  Anti-ferments.  IV.  Martin  Jacoby  (Bio-cJtem. 
Zeitsch.,  1907,  4,  21 — 24). — In  their  adsorption  phenomena  (fibrin),  the 
peptic  and  rennetic  enzymes  of  Witte’s  rennet  behave  similarly.  Horse 
serum  manifests  both  an  anti-peptic  and  an  anti-rennetic  action. 

G.  S.  W. 

Ferments  and  Anti-ferments.  V.  Martin  Jacoby  ( Bio-chem „ 
Zeitsch.,  1907,  4,  471 — 483.  Compare  Abstr.,  this  vol.,  ii,  108). — 
The  presence  of  anti-ferments  in  blood-serum  is  confirmed  ;  the  absolute 
quantity  of  these  is  a  more  important  factor  than  their  concentration. 
Ferments  are  placed  in  the  same  group  as  toxins  and  the  anti-ferments 
in  the  same  category  as  anti-toxins ;  but,  in  addition  to  anti-ferments, 
the  serum  contains  other  substances  which  are  dialysable  and  resist  heat 
and  hinder  ferment  activity.  Rennin  and  pepsin  can  be  separated 
from  fibrin  flocculi  by  alkalis,  whilst  the  rennin — anti-rennin  union  is 
broken  by  acids.  The  view  that  the  union  of  a  ferment  with  the 
substrate  is  not  identical  with  the  union  with  the  anti-ferment  is  thus 
confirmed. 

Rennin  and  pepsin  are  soluble  in  alkalis,  and  trypsin  is  soluble  in 
acids,  whereas  pepsin  acts  in  an  acid,  and  trypsin  in  an  alkaline  medium. 
It  is  possible  in  view  of  the  analogies  of  inorganic  chemistry  and  of 
what  is  known  as  to  the  physico-chemical  behaviour  of  ferments, 
that  the  insoluble  condition  of  the  ferment  is  a  critical  moment  in  its 
activity.  W.  D.  H. 

Existence  of  a  Tyrosinase  in  Wheat  Bran.  Gabriel  Bertrand 
and  Mutermilch  ( Gompt .  rend.,  1907,  144,  1285 — 1288).— Accord¬ 
ing  to  M&ge-Mouries  (ibid.,  1856,  42,  1122;  1857,  44,  40,  449; 
1859,  48,  126)  the  colour  of  brown  bread  is  caused  by  the  action, 
during  panification,  of  cerealin,  a  substance  of  a  ferment  nature 
contained  in  the  bran.  Boutroux  (ibid.,  1895,  120,  934)  states 
that  the  bran  contains  laccase,  and  a  substance  of  an  undeter¬ 
mined  nature  on  which  the  ferment  acts.  By  macerating  bran  in 
water,  precipitating  the  extract  with  alcohol,  redissolving  the  pre- 
cipitate  in  water,  separating  the  insoluble  portion  by  a  centrifuge, 
reprecipitating  with  alcohol,  and  drying  in  a  vacuum,  the  authors  have 
obtained  a  substance  soluble  in  water  which  does  not  contain  laccase, 
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since,  when  added  to  an  aqueous  solution  of  guaiacol,  no  tetraguaiaco- 
quinone  is  produced  (Abstr.,  1903,  i,  157).  It  contains  an  enzyme  of 
the  nature  of  a  tyrosinase,  as  its  aqueous  solution,  sterilised  by 
filtration  through  a  Chamberland  filter,  is  not  coloured  by  contact 
with  atmospheric  oxygen,  but  acquires  first  a  rose,  then  a  cherry- 
red  and,  finally,  a  dark  brown  colour  when  treated  under  aseptic 
conditions  with  a  solution  of  tyrosine.  The  coloration  is  prevented  by 
removal  of  all  the  oxygen  by  means  of  a  mercury  pump,  or  by  heating 
the  enzyme  solution  previously  for  five  minutes  on  a  water-bath  at 
100°  (compare  Abstr.,  1896,  ii,  571  ;  1897,  ii,  117).  The  substance 
contains  other  enzymes,  among  which  is  Raciborsky’s  peroxydase 
(Ber.  Deut.  hot.  Ges.,  1898,  10,  119).  Owing  to  the  presence  of  the 
latter,  the  aqueous  solution  in  the  absence  of  oxygen,  but  in  the 
presence  of  a  little  hydrogen  peroxide,  oxidises  guaiacol  to  tetraguaiaco- 
quinone  and  quinol  to  quinhydrone,  and  gives  an  intense  blue  coloration 
with  the  dye  from  guaiacum  resin.  E.  H. 

p-Aminophenylarsonic  Acid.  I.  Paul  Ehrlich  and  Alfred 
Bertheim  ( Ber .,  1907,  40,  3292 — 3297). — Atoxyl  is  the  sodium  salt  of 
the  product  obtained  by  B6champ  ( Compt .  rend.,  1863,  56,  1172)  by 
heating  aniline  arsenate  at  190 — 200°,  and  described  by  him  as  the 
anilide.  That  it  is  not  an  anilide,  but  p-aminophenylarsonic  acid,  is 
shown.  1.  It  cannot  be  hydrolysed  to  aniline  ;  2.  it  contains  a  primary 
amino-group ;  3.  it  possesses  all  the  characteristic  reactions  described 
by  Michaelis  of  arsonic  acids,  R*AsO(OH)2 ;  4.  the  arsenic  acid  radicle 
can  be  replaced  by  iodine,  yielding  p-iodoaniline.  The  action  of  heat  is 
therefore  comparable  with  the  conversion  of  aniline  sulphate  into 
sulphanilic  acid,  and  the  name  arsanilic  acid  is  suggested  for  the  sub¬ 
stance. 

Arsanilic  acid,  NH2'CcH4,AsO(OH)2,  possessed  weak  basic  pro¬ 
perties  ;  the  hydrochloride,  C6H803NAs,HC1,  is  immediately  hydrolysed 
by  water;  the  sodium  salt  is  neutral  to  test  paper  and  crystallises 
with  varying  quantities  of  water.  The  acetate,  C8H10O4NAs,  forms 
glistening,  white  leaflets,  easily  hydrolysed  by  hot  alkalis  or  acids, 
does  not  react  with  naphthaquinonesulphonic  acid,  and  forms  a 
sodium  salt.  Arsanilic  acid  may  be  diazotised,  and  then  forms  with 
naphthylamine  a  red  azo-dye,  dissolving  in  cold  sodium  carbonate 
solution  with  a  red  colour.  Sodium  arsanilate,  when  heated  with 
dilute  sulphuric  acid  and  potassium  iodide,  is  converted  into  p-iodo- 
aniline.  W.  R. 
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Hanoverian  Petroleum.  Felix  B.  Aiirens  and  Johannes 
Riemer  ( Zeitsch .  cingew.  Chem.,  1907,  20,  1557 — 1559). — The  speci¬ 
men  of  Wietze  oil,  D15  0-941,  examined,  is  viscous,  blackish-brown, 
opaque  even  in  thin  layers,  has  only  a  slight  odour  of  petroleum,  gives 
a  transient  blue  fluorescence  with  concentrated  sulphuric  acid,  and  has 
the  specific  viscosity  12*16  at  60°,  the  flash  point  105°,  and  the 
ignition  temperature  143°;  its  vapour  tension  is  small,  only  3*06% 
evaporating  at  the  laboratory  temperature  in  eight  weeks.  It  contains 
0*06 — 0*07%  of  mechanical  impurities,  and  0*86%  of  water,  which,  on 
evaporation,  yields  25*27%  of  a  residue  consisting  chiefly  of  sodium 
chloride  together  with  small  amounts  of  potassium  and  magnesium 
chlorides,  and  traces  of  calcium  sulphate.  The  oil  yields  15*8%  of  a 
distillate,  b.  p.  200 — 300°,  D15  086,  n  1*462,  n—\jd  0*5384,  which  has 
the  specific  viscosity  1*44  at  20°,  the  flash  point  47°,  and  the  ignition 
temperature  69°.  The  distillation  residue  forms  a  black,  viscous  mass, 
D  0*9742,  which,  when  “cracked,”  yields  75%  of  distillate  and  18% 
of  coke.  The  brown  distillate,  I)  0*869,  specific  viscosity  1*51, 
flash  point  45°,  ignition  temperature  64°,  has  a  green  fluorescence, 
and  a  strong,  unpleasant  odour;  on  fractionation,  it  yields  5% 
D  0*813,  b.  p.  below  150°,  45%  b.  p.  150 — 300°,  and  50%  b.  p.  above 
300°.  The  intermediate  fraction,  D  0*8292,  has  a  specific  viscosity 
1*03,  the  flash  point  34°,  and  the  ignition  temperature  49°.  The 
fraction,  b.  p.  above  300°,  D  0*9092,  has  a  specific  viscosity  3*16,  a 
flash  point  161°,  and  the  ignition  temperature  187°. 

When  distilled/50  mm.,  the  crude  oil  yields  85%  of  distillate  and 
10%  of  coke.  The  coke  has  an  odour  of  hydrogen  sulphide.  The 
distillate,  D  0*8753,  specific  viscosity  1*93,  flash  point  67°,  ignition 
temperature  101°,  yields  on  distillation  36*6%  of  illuminating  oil, 
D  0*8315,  specific  viscosity  1*4,  flash  point  44°,  ignition  temperature 
61°,  and  63*4%  of  lubricating  oil,  D  0*9107,  specific  viscosity  4*14, 
flash  point  153°,  and  ignition  temperature  178°. 

The  examination  of  the  various  fractions  shows  that  the  oil  consists 
chiefly  of  unsalurated  and  aromatic  hydrocarbons,  methane  hydro¬ 
carbons,  decane  to  pentadecane,  and  naphthenes,  decanaphthene  to 
tridecanaphthene,  being  present  only  in  comparatively  small  amounts, 
and  in  the  fractions  boiling  at  the  lower  temperatures.  The  oil 
contains  only  0*2879%  of  solid  paraffins,  and  1*03%  of  asphalt  insoluble 
in  light  petroleum  or  20  7%  insoluble  in  ether-alcohol.  G.  Y. 

Hexyl  and  Octyl  Fluorides.  Emanuele  Paterno  and  Rosario 
Spallino  (Atti  R.  Accad.  Lincei,  1907,  [v],  16,  li,  160—166). — sec.- 
Hexyl  fluoride  ( flfluorohexane ),  CH2Pi**CHMeF,  prepared  by  the 
action  of  /3-iodohexane  on  silver  silicofluoride,  has  b.  p.  82 — 86°, 
D°  0*819,  and  n^'2  1*3683. 

vol.  xcii.  i.  3  l 
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n -Octyl  fluoride ,  C8H15F,  prepared  from  octyl  iodide  and  silver 
silicofluoride,  is  a  colourless  liquid,  b.  p.  131 — 134°,  D°  0-798. 

T.  H.  P. 

Equilibria  Involving  the  Addition  of  Ethylene.  Julius 
Sand  ( Zeitsch .  physical.  Chem.,  1907,  60,  237 — 251.  Compare  Sand 
and  Breest,  this  vol.,  ii,  537). — A  theoretical  paper.  The  author 
shows  how  it  should  be  possible,  from  electrochemical  measurements  in 
aqueous  solutions  of  mercuric  and  mercurous  compounds,  and  from  the 
study  of  certain  equilibria  in  solution,  to  calculate  the  changes  of  free 
energy  involved  in  the  reactions  :  C2H4  +  H90^C2H5‘0H ;  C2H4 + 

h2— c2h6  ;  c2h4^c2h2 + h2.  ■  J.  C.  P. 

Comparative  Oxidation  of  Difsobutylene  by  means  of 
Potassium  and  Magnesium  Permanganate.  Nicolaus  A. 
Prilerzaeff  (J.  Russ.  Phys.  Chem.  Soc.,  1907,  39,  769 — 771).-  — 
Magnesium  permanganate  oxidises  diisobutylene  less  rapidly  and 
thoroughly  than  potassium  permanganate,  and  yields  a  less  homo¬ 
geneous  product.  Z.  K. 

Bromomethylnitrolic  Acid.  Giacomo  Ponzio  and  G.  Charrier 
( Gazzetta ,  1907,  37,  ii,  99 — 104). — The  authors  have  prepared  bromo- 
isonitrosoacetone  by  the  action  of  hydrobromic  acid  on  acetylmethyl- 
nitrolic  acid  (compare  Behrend  and  Schmitz,  Abstr.,  1894,  i,  108  ; 
Behrend  and  Tryller,  Abstr.,  1895,  i,  201)  and  have  then  treated  it 
with  nitric  acid  in  order  to  obtain  bromomethylnitrolic  acid  (compare 
Ponzio,  this  vol.,  i,  744).  The  latter  is  only  formed  together  with 
oxalic  acid  and  carbon  tetrabromide  in  small  proportion,  the  main  pro¬ 
duct  being  dibromodinitromethane,  which  is  probably  derived  from 
bromodinitromethane  (compare  Wolff,  Abstr.,  1893,  i,  689).  This 
reaction  may,  indeed,  be  used  advantageously  for  the  preparation  either 
of  dibromodinitromethane  or  of  the  potassium  derivative  of  bromodi¬ 
nitromethane. 

Bromoisonitrosoacetone,  CBrAciNOH,  crystallises  from  benzene  in 
white  prisms,  m.  p.  123 — 124°,  and  dissolves  readily  in  alcohol,  ether, 
or  chloroform,  and  to  a  less  extent  in  water. 

Bromomethylnitrolic  acid,  N02*CBrINOH,  crystallises  from  chloro¬ 
form  in  faintly  yellow  needles,  m.  p.  93°  (decomp.),  is  readily  soluble 
in  ether  or  alcohol  and  moderately  so  in  benzene,  is  less  stable  than 
chloromethylnitrolic  acid,  and  is  soluble  in  cold  water,  which  decom¬ 
poses  it  according  to  the  equation  :  N02,CBr!NOH  —  C02  +  HBr  +  N20. 
It  dissolves  in  dilute  alkali  hydroxides,  giving  a  blood-red  liquid  which 
rapidly  becomes  colourless,  and  is  then  found  to  contain  only  alkali 
carbonate  and  bromide  in  theoretical  amount ;  the  same  reaction  is  pro¬ 
duced  by  the  alkaline  earth  hydroxides.  It  is  moderately  stable  in 
presence  of  acids.  T.  H.  P. 

Dehydration  of  Alcohol  by  Lime.  Anton  Kailan  ( Monatsh ., 
1907,  28,  927 — 946). — This  work  was  undertaken  to  obtain  exact 
details  as  to  the  proportion  of  lime,  and  also  the  time,  necessary  for  the 
dehydration  of  alcohol  of  92 — 93%  by  weight,  as  these  are  not  found  in 
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the  literature.  If  92 — 93%  alcohol  is  boiled  with  lime  in  a  reflux 
apparatus,  the  velocity  of  dehydration  to  99  5%  alcohol  is  independent 
of  the  amount  of  lime  present  if  the  value  KjA,  in  which  K  is  the 
weight  of  lime  in  kilograms  and  A  is  the  volume  of  alcohol  in  litres, 
remains  between  0'25  and  0’41  ;  with  KjA> 0*4,  the  velocity  of  the 
dehydration  increases  with  the  proportion  of  lime,  at  first  rapidly,  the 
velocity  with  KjA  =  0’5  being  thrice  that  with  KjA  =  04,  but  there¬ 
after  gradually  more  slowly.  With  K/A>0’O,  the  value  for  the 
velocity  constant  k,  as  calculated  by  means  of  the  equation  for  uni- 
molecular  reactions,  remains  fairly  constant  throughout  each  series, 
but  with  KjA  =  or  <04,  the  value  for  k  diminishes  rapidly  as  the 
concentration  of  the  alcohol  increases  above  99'5%.  The  loss  of  alcohol 
accompanying  this  method  of  dehydration  increases  rapidly  with  the 
proportion  of  lime  employed  ;  it  is  found  most  advantageous  to  add 
055  kilogram  of  lime  per  litre  of  92 — 93%  alcohol,  when  99*5% 
alcohol  is  obtained  on  boiling  for  three  and  a  half  hours,  or  99-9% 
alcohol  in  about  six  hours.  Dehydration  takes  place  also  at  the  ordinary 
temperature,  but  only  slowly;  with  KjA  =  0563  at  20 — 22°,  the 
dehydration  is  complete  in  about  575  hours.  G.  Y. 

Mixtures  of  Trimethylcarbinol  and  Water.  Emanuele 
PaternO  and  A.  Mieli  ( Atti  R.  Accad.  Lincei,  1907,  [v],  10,  ii, 
153 — 160). — The  curve  representing  the  temperatures  of  equilibrium 
between  the  liquid  and  solid  phases  of  mixtures  of  trimethylcarbinol 
and  water  exhibits  two  minima  and  a  horizontal  portion  the  mean  posi¬ 
tion  of  which  corresponds  with  a  hydrate  of  the  composition 

C4H10O,2H2O, 

m.  p.  0°.  The  density  curves  of  the  mixtures  for  temperatures  between 
0°  and  70°  have  been  determined  and  those  for  0°  and  24°  confirm  the 
existence  of  the  above  hydrate.  Moreover,  the  viscosity  at  24°  is  a 
maximum  for  a  mixture  of  the  constitution  C4H10O,2Ii2O. 

T.  H.  P. 

Action  of  Zinc  Allyl  Iodide  on  Anhydrides  of  Monobasic 
Acids.  Alexander  M,  Saytzeff  [with  F.  Petroff,  1ST.  Musuroff, 
S.  Chowansky,  G.  Andreeff,  B.  Chonowsky,  and  Andreas  Lunjack] 
(J.pr.  Chem.,  1907,  [ii],  76,  98 — 104). — Several  diallyl  alkyl  carbinols 
have  been  prepared  by  the  method  previously  described  ( J .  Russ.  Phys. 
Chem.  Soc.,  1906,26,  16),  namely,  by  the  action  of  zinc  allyl  iodide  on 
the  anhydrides  of  monobasic  acids  in  ethereal  solution,  and  their 
physical  constants  redetermined.  In  addition  to  the  chief  reaction  : 

(COKj^O  +  C3H5ZnI  =  °3  r5>C<oZCoEi  ; 

<  :i[>C,<0-(JO Rl  +  CbHsZoI  =  (03Hs)2CRi-0ZnI  +  OORWiZnI ;  the 

following  reaction  takes  place  to  a  certain  extent :  (C3H5)2CRl,OZnI  4- 
(COBI^O  =  (CgH^CRi-O-COR1  +  COR^OZnl. 

Methyldiallylcarbinol,  b.  p.  157 — 159°;  D[J  0-87747,  Dj;0  0-86134 
(compare  Sorokin,  this  Journ.,  1877,  299).  Ethyldiallylcarbinol, 
b.  p.  175—176°/755-6  mm.;  D“  0-88603,  0-86877  (compare 

Smirensky,  Abstr.,  1882,  488).  Propyldiallylcarbinol,  b.  p.  192 — 194°  ; 

'd  l  2 


816 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


D°  0*87939,  DqU  0*86286  (compare  A.  and  P.  Saytzeff,  Abstr.,  1879, 
136).  fsoPropyldiallylcarbinol,  b.  p.  187 — 188°/759,8  mm. ;  D„  0*88859, 
Djf  0*87133  (compare  Rjabinin  and  Saytzeff,  Abstr.,  1879,  612). 

W.  H.  G. 


Preparation  of  Glycols  from  Keto-alcohols  by  the  Action 
of  Organo-magnesium  Compounds.  Adolf  Franke  and  Moritz 
Kohn  [and,  in  part,  J.  Kovacevic  and  J.  Nemlich]  ( Monatsh .,  1907, 
28,  997 — 1015.  Compare  this  vol.,  i,  171). — The  formation  of  /1-glycols 
by  the  action  of  organo-magnesium  compounds  on  /1-hydroxy-aldehydes 
having  been  described  previously,  the  investigation  of  the  reaction  has 
now  been  extended  to  the  preparation  of  glycols  by  the  action  of 
organo-magnesium  compounds  on  keto-alcohols. 

When  distilled  with  dilute  sulphuric  acid,  /18-dimethyl pentane-^S- 
diol  (Abstr.,  1905,  i,  111;  Zelinsky,  Abstr.,  1902,  i,  593)  yields 
fi8-dimethyl-Aa-pentene-8-ol,  CH%CMe*CH2‘CMe2*OH,  b.  p.  132°,  which 
forms  an  additive  compound  with  bromine.  The  acetyl  derivative  has 
b.  p.  156 — 158°.  Oxidation  of  the  unsaturated  alcohol  with  potassium 
permanganate  leads  to  the  formation  of  the  lactone , 

,CH0*CMe„ 

'CO- 


oh-om<XAi 


which  crystallises  in  white  leaflets,  m.  p.  64°,  b.  p.  248°/760  mm. 

f3-Methylpentane-fle-diol,  OH*CMe2*[OH2]3*OH,  prepared  by  the  action 
of  magnesium  methyl  iodide  on  acetopropyl  alcohol  (S-keto-n-amyl 
alcohol),  is  obtained  as  a  viscid,  colourless  oil,  b.  p.  118 — 120°/14  mm., 
or  218 — 219°/760  mm.  When  boiled  with  10%  sulphuric  acid,  the 
diol  is  converted  into  2 -methyltetrahydro/uran,  C0H12O,  which  forms  a 
colourless  oil,  b.  p.  90 — 92°,  has  an  odour  resembling  camphor,  and 
remains  unchanged  when  heated  with  water  at  150°.  Oxidation  of 
the  diol  with  potassium  permanganate  leads  to  the  formation  of 
acetone  and  a  lactone,  C6H10O2,  which  is  obtained  as  a  mobile  liquid, 
b.  p.  200 — 202°,  and  has  a  characteristic  odour  resembling  cinnamon. 
The  corresponding  potassium  and  calcium ,  (CfiHn03)2Ca,  salts  are 
described.  A  small  amount  of  an  acid  product  formed  together  with 
the  lactone  is  probably  malonic  acid. 

fi-Ifethylhexane-fS^-diol,  OH*CMe2*[CH2]4*OH,  formed  from  aceto- 
butyl  alcohol  (e-keto-«.-hexanol)  and  magnesium  methyl  iodide,  is 
obtained  as  a  colourless,  viscid  oil,  b.  p.  135°/ 19  mm.,  and  on  distill¬ 
ation  under  atmospheric  pressure  decomposes,  forming  an  unsaturated 
alcohol,  (%H140,  which  is  a  colourless,  mobile  oil,  b.  p.  173°/760  mm., 
and  yields  an  additive  compound  with  bromine.  When  heated  with 
sulphuric  acid,  the  glycol  yields  dimethylpentamethylene  oxide, 
CH2*CH2*CMe2  ,  .  ,  „ 

XTT  nxr  A  *  which  forms  a  colourless,  mobile  oil,  b.  p.  121°,  and 

vyxdLg  O 

has  an  intense  odour  of  camphor.  Oxidation  of  the  glycol  with 
potassium  permanganate  leads  to  the  formation  of  acetone  and  succinic 
acid.  G.  Y. 


Action  of  Acetic  Anhydride  on  Difsobutylene  Glycol. 

Nicolaus  A.  Piulerzaeff  (J.  Russ.  Rhys.  C/iem.  Roc.,  1907,  39, 
759 — 768.  Compare  Abstr.,  1904,  i,  795).— The  products  obtained  by 
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the  interaction  of  acetic  anhydride  and  a-glycols  depend  to  a  very  large 
extent  on  the  temperature  and  duration  of  the  experiment.  Below  150°, 
almost  the  only  products  produced  are  diacetyl-a-glycols.  At  higher 
temperatures,  one  acetyl  group  is  split  off,  forming  at  least  two 
unsaturated  monoacetates,  which,  on  saponification,  yield  the  corre¬ 
sponding  alcohols,  which  in  their  turn  can  form  a  variety  of  compounds, 
such  as  aldehydes,  ketones,  unsaturated  hydrocarbons,  &c. 

The  following  compounds  are  formed  when  acetic  anhydride  reacts 
with  difsobutylene  glycol:  (1)  a  saturated  diacetyl  compound, 
C8Hl602(C0Me)2,  b.  p.  123 — 125°/12‘5  mm.,  which,  on  saponifica¬ 
tion,  yielded  the  alcohol,  C8H16(OH)2,  b.  p.  217 — 2 18°/ 760  mm.,  m.  p. 
59 — 60°;  (2)  the  inonoacetyl  compound  of  an  unsaturated  alcohol, 
C8H]50(C0Me),  b.  p.  190—191o/759-8  mm.,  DJJ  0*9067,  D50  0-8892. 
On  hydrolysis,  it  yields  an  aldehyde  which  gives  the  silver  salt 
C8Hi502Ag,  and  an  unsaturated  alcohol,  C8H15*OH,  b.  p. 
176—1787762  mm.,  D0°  0-8652,  D“3  0-8512,  which  easily  poly¬ 
merises,  forming  a  substance  with  a  low  b.  p.  and  the  properties  of 
an  aldehyde ;  (3)  these  saponification  products  and  their  derivatives. 
The  a-glycols  themselves  are  quite  stable,  but  when  heated  in  a  seale  l 
tube  from  which  the  oxygen  has  not  been  exhausted,  a  small  quantity 
of  the  glycol  is  oxidised  to  a  hydroxy-acid,  which  then  acts  as  a 
catalyst  in  converting  tho  glycol  info  aldehyde,  but  as  the  quantity 
of  the  catalyst  is  very  slight,  a  high  temperature  and  prolonged 
heating  are  necessary  to  effect  the  change.  Z.  K. 

Interaction  of  Ethyl  Bromide  and  Silver  Chromate.  Arthur 
Jaques  ( Chem .  News,  1907,  90,  77). — When  silver  chromate  is  treated 
with  ethyl  bromide  in  presence  of  water,  silver  bromide  is  obtained 
together  with  a  red  solution  containing  alcohol  and  chromic  acid. 
In  the  absence  of  water,  a  brownish-red  solid  is  produced  which  is 
probably  ethyl  chromate,  but  has  not  yet  been  obtained  pure.  On 
heating  thia  substance,  decomposition  occurs  with  formation  of 
chromic  acid,  carbon  dioxide,  water,  and  other  products.  Sodium 
hydroxide  decomposes  it  into  alcohol  and  sodium  chromate.  E.  G-. 

Symmetrical  Dimethylethylene  Oxide.  Louis  Henry  ( Compt . 
rend,,  1907,  145,  406 — 408). — By  the  action  of  magnesium  methyl 

CEL  Me 

bromide  on  s-dimethylethylene  oxide,  ,  aa-dimethylpropyl 

alcohol,  ChfgMe’CMe^OH,  is  formed  exclusively.  Since  the  same 
tertiary  alcohol  results  from  the  action  of  magnesium  methyl  bromide 
on  methyl  ethyl  ketone  (isomeric  with  dimethylethylene  oxide),  whilst 
the  oxide  as  such  would  be  expected  to  give  a/3-dimethylpropyl 
alcohol,  CHMe2*CHMe'OH,  it  is  probable  that  the  magnesium 
compound  causes  the  oxide  to  undergo  isomeric  change  into  the  ketone 
similar  to  that  induced  by  dilute  sulphuric  acid  in  butylene  glycol. 

E.  H. 

Preparation  of  the  Asymmetrical  Halohydrins  and  Pro¬ 
perties  of  the  Corresponding-  Ethylene  Oxides.  Ernest 
Fourneau  and  Marc  Tiffeneau  {Compt,  rend.,  1907,  145,  437—439). 
— By  the  action  of  01  gano-niagnesium  derivatives  on  chloroacetone 
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(Tiffeneau)  or  ethyl  chloroacetate  and  its  homologues  (Fourneau),  un- 
symmetrical  a-halohydrins  are  produced  together,  in  some  cases,  with 
secondary  products  of  approximately  the  same  boiling  point,  which 
are  separated  from  the  halohydrins  by  converting  these  with  alkali 
into  ethylene  oxides,  or  with  dimethylamine  into  aminoalcohols.  (3 - 
Methyl-a-butylene  a-chlorohydrin,  CMeEt(OH)*CH2Cl,  b.  p.  152 — 153°, 
D°  1-068  (compare  Abstr.,  1902,  i,  449),  is  obtained  by  the  action  of 
magnesium  ethyl  bromide  on  chloroacetone. 

The  secondary  product  is  (3-methyl- a-ethylbutyl  alcohol, 
CHMeEfCHEt-OH, 


b.  p,  149 — 150°  (corr.),  D°  0-8518,  which  forms  a  butyrate,  b,  p. 
195 — 198°,  Dfl  0-883  ;  an  iso  valerate,  b.  p.  208 — 209°,  D°  0'837,  and  a 
benzoate ,  b.  p.  1 4 7°/ 1 7  mm.,  D16  0-987,  is  oxidised  into  a  ketone,  C7H140, 
b.  p.  136 — 138°,  D19  0*8248,  forming  a  semicarbazone,  m.  p.  137°,  and 
probably  owes  its  origin  to  the  formation  of  a  as-methylethyl- 
CMeEt 

ethylene  oxide,  0<^  I  s  ,  since  this  forms  the  same  alcohol  when 
CH2 

treated  with  magnesium  ethyl  bi’omide. 

The  secondary  product  in  the  formation  of  /3-methyl-a-propyleno 
a-chlorohydrin,  CMe.^OHJ'CHgCl,  which  with  alkali  gives  a 

CMe 

as-dimethylethylene  oxide,  0<^i  ^  2,  b.  p,  51 — 52°,  D°  0'865,  is 


alcohol, 


'CH2 
CH  Me„ 


CHMe*OH.  Together  with 


a/3-dimethylpropyl 
/3-ethyl-a-butylene  a-chlorohydrin,  CH2Me*CEt(OH),GH2Cl  (compare 
Dalebroux  and  Wuyts,  this  vol.,  i,  105),  which  gives  an  oxide, 
b.  p.  105—106°,  D"  0-837,  the  alcohol  C8H180,  b.  p.  162—164°, 
D°  0'835,  which  is  probably  a(3-diethylbutyl  alcohol, 
CH2*Me'CHEt*CHEfOH, 

is  formed.  a(3(3-Trimethylethylene  a-chlorohydrin,  OH‘CMe2*CHMeCl, 
b.  p.  141°,  I)0  1-053,  a(3- dimethyl- (3  ethylethylene  a-chlorohydrin, 
OH-CMeEt-CHMeCl,  b.  p.  160—165°,  D°  1-034,  and  u-methyl-(3(3 - 
diethylethylene  a-chlorohydrin,  OH-CEt2*CHMeGI,  b.  p.  170 — 174°, 
D°  1-021,  are  prepared  by  the  action  of  magnesium  methyl-  or  ethyl- 
bromide  on  y-chloro-/3-butanone  or  ethyl -/3-chloropropionate.  With 
potassium  hydroxide,  these  give  trimethylethylene  oxide,  dimethyl- 
ethylethylene  oxide,  and  methyldiethylethylene  oxide  respectively. 
The  secondary  products  appear  to  be  tertiary  alcohols. 

When  organo-magnesium  compounds  act  on  asymmetrical  disub - 
stituted  ethylene  oxides,  the  reaction  proceeds  thus  : 

OR 

0</lttJ2  +  R'MgBr  CHR2- 


'CU2. 

whilst  with  monosubstituted  ethylene  oxides 

CII R 

°<(hH  "  +  R'MgBr  CHR(OH)-CH2R'. 


CHll'-OH, 

it  proceeds  as  follows 
E.  H. 


Binary  Solution  Equilibrium  between  Formic  Acid  and 
Water,  and  between  Acetic  Acid  and  Water.  Robert 
Kremann  [and,  in  part,  E.  Bennescii,  A.  Flooh,  and  F.  Kerschbaum] 
( Monatsh .,  1907,  28,  893—900). — According  to  Roscoe  ( Annalen ,  1863, 
125,  320),  formic  acid  containing  22-5%  of  water,  corresponding  with 
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a  hydrate,  4CH202,3H20,  boils  constantly  at  107°/760  mm.  The 
existence  of  such  a  hydrate,  as  also  of  Lorin’s  hydrate,  2CH202,3H20, 
appeared  improbable  since  the  b.  p.  of  the  mixtures  vary  with  the 
pressure,  and  as  a  general  rule  the  composition  of  hydrates  is  more 
simple.  To  establish  this  point  and  to  investigate  the  possible 
existence  of  a  hydrate,  CH202,H20,  corresponding  with  orthoformic 
acid,  the  authors  determined  the  freezing  points  of  a  series  of  mixtures 
of  formic  acid  and  water.  The  freezing  point  curve  falls  to  one 
eutectic  point  at  -53‘5°,  corresponding  with  a  mixture  of  64%  of 
formic  acid  and  36%  of  water,  hence  formic  acid  does  not  form  a 
hydrate. 

Acetic  acid  behaves  in  the  same  manner ;  the  freezing  point  curve 
for  mixtures  of  acetic  acid  and  water  falls  to  one  eutectic  point  at 
-  27*5°,  corresponding  with  57‘5%  of  acetic  acid  and  42-5%  of  water. 
The  depressions  of  the  freezing  points  of  formic  and  acetic  acids  by 
addition  of  water,  as  calculated  from  their  heats  of  fusion,  approximate 
to  the  experimental  data  only  when  the  water  is  assumed  to  be  bi-  or 
ter- molecular.  G.  Y. 

Role  of  Metallic  Hydrides  in  Reduction.  Sergius  Fokin 
(«/.  Russ.  Phys.  Chem.  Soc .,  1907,  39,  607 — 609.  Compare  this  vol.,  i, 
10). — An  excess  of  cobalt  hydride  at  270°/760  mm.  reduces  oleic  acid 
until  28 — 26%  of  stearic  acid  is  produced,  when  the  reaction 
terminates.  In  sealed  tubes  the  reaction  proceeds  more  readily, 
60%  of  stearic  acid  being  formed.  Cobalt,  obtained  by  the  reduction 
of  the  lower  oxide  at  310 — 330°,  when  heated  with  a  valeric  or 
butyric  acid  solution  of  oleic  acid  at  160 — 250°,  a  constant  stream  of 
hydrogen  being  sent  through  the  mixture,  produces  about  31%  of  stearic 
acid  in  one  and  a  half  hours.  With  reduced  nickel,  a  similar  result  is 
obtained  at  97 — 170°,  but  at  the  ordinary  temperature  no  reaction  takes 
place  in  either  case.  Palladium  and  platinum  black  rapidly  reduce 
oleic  acid,  even  at  the  ordinary  temperature.  Z.  K. 

Mercuric  Salts  of  Organic  Acids.  A.  D.  Donk  ( Rec .  trav .  chim ., 
1907,  20,  214 — 217). — The  author  has  prepared  mercuric  gly collate, 
C4H0O6Hg,  and  also  the  double  salt,  C4H6O0Hg,HgCl2  (compare 
Schreiber,  this  Journ.,  1876, ii,  398).  The  addition  of  silver  nitrate  to  an 
aqueous  solution  of  the  double  salt  produces  a  white  precipitate,  which 
rapidly  becomes  yellow  and  dissolves  on  the  addition  of  nitric  acid  ;  but 
excess  of  silver  nitrate  precipitates  silver  chloride,  which  does  not 
re-dissolve.  Double  salts  with  mercuric  chloride  are  also  formed  by 
mercuric  acetate,  lactate,  propionate,  and  succinate,  but  apparently  not 
by  mercuric  diglycollate.  In  aqueous  solution,  mercuric  acetate  is 
decomposed  on  heating,  with  deposition  of  mercuric  oxide,  and  the 
double  salt,  Hg(OAc)2,HgCl2,  behaves  similarly.  The  double  salt 
formed  by  mercuric  propionate ,  (C3H502)2Hg,HgCl2,  crystallises  in 
mammillary  masses  of  small  needles,  m.  p.  about  87°.  T.  H.  P. 

Saponification  of  the  Acetates  of  Glycerol.  Julius  Meyer 
(Zeitsch.  Elektrochem.,  1907,  13,  485 — 494).— The  hydrolysis  of  the 
acetates  of  glycerol  is  studied  in  the  same  way  as  that  of  the  acetates 
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of  glycol  (this  vol.,  i,  462),  in  order  to  see  whether  the  velocity 
constants  of  the  reactions :  (1)  CsH50((C0Me)3  +  H.,0  =  C3HGOg(COMe)2 
+  Me*C02H ;  (2)  C8H„03(C0Me)2  +  FRO  =  CsH708(C0-Me)  +  Me-C02H, 
and  (3)  CsH703(C'0Mej  +  H20  =  C3H803  +  Me*C02HJ  are  in  the  ratio 
3:2:1.  The  rate  of  hydrolysis  of  the  three  acetates  is  determined  in 
0‘01  and.  0-02A  hydrochloric  acid  at  18°  and  25-2°,  and  the  three 
velocity  constants  calculated  from  the  results  in  the  same  way  as 


before.  The  velocity  constants  for 

normal 

concentration 

hydrogen  ions  are  : 

18°. 

25-2°. 

Reaction  (1) . . 

0-359 

0650 

Reaction  (2) . 

0-232 

0-424 

Reaction  (3) . 

0-132 

0-260 

The  constants  are  in  the  ratio  3*10  :  2'00  : 1  •  1 4  at  18°,  and  3-06  :  2  00  : 

1  ‘25  at  25 ’2°,  that  is,  in  glycerol  triacetate  the  first  acetyl  group  is  hydro¬ 
lysed  three  times,  and  the  second  twice  as  fast  as  the  third.  The 
experimental  results  are  in  good  agreement  with  the  view  that  the 
hydrolysis  takes  place  in  the  three  stages.  T.  E. 

Glycerides  of  Fatty  Acids.  I.  Occurrence  of  Tristearin  in 
Beef  and  Mutton  Tallow.  Alois  Bomer  [and,  in  part,  A.  Schemm 
and  G.  Heimsotii]  ( Zeitsch .  Nahr.  Genussm.,  1907,  14,  90 — 117). — The 
author  finds  that  tristearin  is  present  in  both  beef  and  mutton  tallow,  and 
that  under  suitable  conditions  of  crystallisation  this  triglyceride^may 
be  obtained  from  the  fats  in  a  perfectly  pure  state.  In  this  respect, 
the  results  of  the  authors’  experiments  do  not  agree  with  those  of 
ICveis  and  Hafner,  who  state  that  palmityldistearin  is  present  in 
these  fats  (Abstr.,  1903,  i,  457).  The  beef  tallow  examined  contained 
T5%,  and  the  mutton  tallow  3%,  of  tristearin,  whilst  a  sample  of  com¬ 
mercial  pressed  beef  tallow  contained  from  4 — 5%.  A  determination 
of  the  melting  point  of  glycerides  obtained  by  crystallisation  is  of 
considerable  use  in  ascertaining  the  purity  of  the  specimens  ;  with  a 
pure  glyceride,  the  first  and  second  melting  points  (Abstr.,  1902,  i,  529) 
coincide  exactly.  W.  P.  S. 

Process  of  Oxidation  of  Drying  Vegetable  Oils.  Sergius 
Fokin  (J.  Russ.  Phys.  Chem.  Roc.,  1907,  39,  609 — 615.  Compare 
Zeitsch.  angew.  Chem.,  1906,  51,  2087). — Catalytic  reactions  of  oxidation 
and  of  reduction  are  regarded  as  being  of  an  essentially  similar  type, 
and  as  conforming  to  Engler’s  and  Weisberg’s  theories  of  molecular 
autoxidation.  The  activity  of  the  oxygen  depends  on  its  molecular 
state,  thus  the  oxidation  of  linseed  and  other  oils  in  the  presence 
of  metallic  salts  proceeds  thus:  A02  +  B — >AO+BO  (where  A  is  a 
metal  and  B  an  oil).  Light  affects  the  process  of  oxidation  both  in 
the  presence  and  absence  of  a  catalyst. 

The  rate  of  drying  of  a  layer  of  oil  has  been  found  to  be  in  agree¬ 
ment  with  Spring’s  rule,  being  doubled  for  every  10°  rise  in  tem¬ 
perature.  That  the  reaction  of  oxidation  of  the  oil  is  a  catalytic  one 
is  shown  by  (1)  the  absence  of  any  stoichiometric  relation  between 
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the  quantity  of  metal  employed  and  the  amount  of  oxygen  absorbed  ; 
(2)  the  reaction  being  represented  by  a  logarithmic  curve.  For  the 
curve  representing  the  first  period  of  the  reaction  when  the  absorption 
of  oxygen  is  proportional  to  the  time,  the  following  equation  is 
proposed:  k  —  m/t1  +  l/trlg.a/(a~x).  The  absorption  of  oxygen  seems 
to  be  directly  proportional  to  its  concentration.  When  the  quantity 
of  the  catalyst  is  diminished,  the  first  period  is  extended,  from  which 
it  is  deduced  that  the  first  phase  of  the  reaction  corresponds  with 
molecular  autoxidation,  and  that  both  molecular  and  atomic  autoxida- 
tion  can  proceed  simultaneously. 

Old  linseed  oil,  whipped  oil,  and  prepared  drying  oils  dry  more 
quickly  than  fresh  oils  because  they  are  already  partly  oxidised,  and 
for  the  same  reason  the  former  absorb  much  less  oxygen  than  the  latter. 
The  method  of  preparation  of  the  oil,  its  freshness,  and  the  material  on 
which  the  layer  is  spread  all  have  an  important  bearing  on  the  mode 
of  the  reaction.  The  following  metals  act  as  the  strongest  catalysts 
in  the  process  of  oxidation  :  cobalt,  manganese,  chromium,  and  nickel, 
followed  by  lead,  cerium,  and  barium,  the  least  active  being  bismuth, 
mercury,  copper,  zinc,  and  uranium.  In  the  process  of  reduction,  the 
order  is  reversed.  The  higher  the  state  of  oxidation  of  the  metal 
employed,  the  more  rapid  its  effect  on  the  drying  up  of  the  layer  of  oil. 

Z.  K. 

Cotton  seed  Oil.  Victor  J.  Meyer  ( Chem .  Zeit.,  1907,  31, 
793 — 794). — By  applying  Haller’s  process  (fractional  distillation  under 
reduced  pressure  of  the  fatty  methyl  esters),  the  author  concludes  that 
cotton  seed  oil  is  largely  composed  of  palmitin.  L.  de  K. 

Oil  of  Myrtle  Seeds.  Francesco  Scurti  and  F.  Perciabosco  (Gaz- 
zettci,  1907,  37,  i,  483 — 486). — The  seeds  of  the  myrtle  ( Myrtus  com¬ 
munis)  contain  12 — 15%  of  a  fatty  oil,  which,  when  extracted  with  ether 
or  carbon  disulphide,  is  obtained  as  a  yellow  liquid  dissolving  readily  in 
turpentine  and  sparingly  in  alcohol.  Poutet’s  elaidin  test  almost 
completely  decolorises  it,  but  does  not  convert  it  into  a  solid  mass. 
The  oil  readily  solidifies  and  has  the  following  constants  :  D15  0-9244  ; 
thermal  index  by  Tortelli’s  thermo-oleometer,  39  ;  acidity,  1-7  c.c.  of 
Nj  10  alkali  per  gram;  saponification  number,  199 ’84;  Reichert-Meissl 
number,  9‘65  ;  Hehner’s  number,  95'31  ;  iodine  number,  107‘45.  It 
contains  glycerides  of  oleic,  linoleic,  myristic,  and  palmitic  acids,  but 
not  of  stearic  acid.  T.  H.  P. 

Raspberry-seed  Oil.  Richard  Krzizan  (Zeitsch.  ojf entl  Chem.  1907, 
13,  263 — 267). — A  specimen  of  oil  extracted  from  raspberry  seeds 
gave  the  following  chemical  and  physical  constants  :  D15  0  9317 ; 
saponification  number,  192-3;  iodine  number,  174-8;  acid  number, 
l’O.  The  seeds  yielded  about  14’6%  of  the  oil,  the  unsaponifiable 
portion  of  which  contained  0  -7%  of  phytosterol.  The  oil  possessed  drying 
properties,  but  in  this  respect  was  inferior  to  linseed  oil.  The  liquid 
fatty  acids  consisted  principally  of  linolic  and  linolenic  acids  ;  small 
quantities  of  oleic  and  isolinolenic  acids  were  also  present. 


W.  P.  S. 
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Reactions  of  Iodine  and  of  Sulphur  with  Mercurialised 
Fatty  Substances.  Alexandre  Leys  {Bull.  Soc.  Ckim.,  1907,  [iv], 
1,  633 — 640.  Compare  this  vol.,  i,  582). — The  iodine  number  of  a  fat 
can  be  measured  in  glacial  acetic  acid  solution  as  well  as  in  alcohol, 
iodine  being  decolorised  in  the  former  solvent  by  sodium  thiosulphate 
with  formation  of  sodium  iodide  and  tetrathionate.  If  mercuric 
acetate  is  also  present,  titration  with  thiosulphate  must  be  preceded  by 
addition  of  a  moderately  large  amount  of  potassium  iodide.  A  certain 
amount  of  the  iodine  is  fixed  by  the  mercuric  salt,  but  as  this  amount 
is  constant,  the  results  are  not  vitiated.  The  mercuric  acetate 
solution  must  not,  however,  be  heated  with  the  fat.  In  estimating  in 
this  way  the  iodine  number  of  a  fat,  the  latter  is  dissolved  in  chloro¬ 
form  and  to  the  solution  is  added  a  mixture  of  mercuric  acetate 
solution  and  acetic  acid  solution  of  iodine,  an  equal  volume  of  this 
mixture  being  titrated,  after  addition  of  potassium  iodide,  with  sodium 
thiosulphate.  After  two  hours,  potassium  iodide  is  added  and  the 
excess  of  iodine  estimated  by  titration  with  thiosulphate.  These 
observations  are  in  contradiction  to  the  views  of  Wijs  (Abstr.,  1898, 
ii,  41 2).  The  above  method  gives  for  butter  and  cocoa-butter  the 
numbers  33  6  and  5-1,  Hiibl’s  method  giving  32*0  and  4‘7. 

The  fact  that  the  amount  of  iodine  which  oleic  acid  or  butter  is 


capable  of  fixing  gradually  diminishes  when  the  fat  is  boiled  with  an 
acetic  acid  solution  of  mercuric  acetate  is  regarded  by  the  author  as 
evidence  supporting  the  view  that  oxygen  is  taken  up  by  the  fat  (see 
this  vol.,  i,  582). 

When  cotton-seed  oil  is  heated  with  carbon  disulphide  and  sulphur 
in  acetic  acid,  it  gives  the  characteristic  coloration  of  Halphen’s 
reaction.  The  changes  occurring  in  this  reaction  are  represented  by 


the  following  equations  :  •dUCH’  +  2CS.,= 


•CH-S-CS 

-CH-S-CS’ 


which,  with  S, 


"C 

gives  -iH>s  +  2CS2 ;  final]y>  -6h>s  +  C3~ = H2S + s<c>cs- 


T.  H.  P. 


Synthesis  and  Properties  of  /3-Hydroxy-aS-dimethylheptoic 
Acid.  V.  Paiciistein  (J.  Buss.  Phys.  Chem.  Soc.,  1907,  39,  587 — 607). 
— By  the  action  of  ethyl  a-bromopropionate  on  /3-methylbutaldehyde 
in  the  presence  of  zinc  or  zinc-copper,  an  ester  is  obtained,  b.  p. 
120— 129°/760  mm.  The  yield  of  the  crude  product  varies  largely 
with  the  conditions  of  the  experiment  and  is  better  when  zinc  is 
employed  than  with  zinc-copper.  Owing  to  decomposition,  the  ester 
could  not  be  purified  ;  it  is  hydrolysed  with  difficulty,  yielding  the  free 
fi-hydroxy-ab-dimethylhexoic  acid,  a  colourless,  syrupy  liquid,  with  a 
pleasant  odour,  soluble  in  water,  ether,  and  alcohol.  On  distillation 


CH  •CHMe 

with  sulphuric  acid,  it  yields  (1)  the  lactone ,  CHMe2-CH<A _ Lnn  ’ 


b.  p.  223 — 225°,  with  a  camphor-like  odour  ;  (2)  an  unsaturated  acid, 
CHMeo’CHj’OH.’CMe'CO^H,  of  which  the  silver,  calcium,  and  barium 
salts  are  described.  On  dry  distillation,  /3-hydroxy-a8-dimethylheptoic 
acid  yields  carbon  dioxide,  water,  aldehydes,  and  an  unsaturated  acid. 
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Its  salts  with  the  following  metals  are  soluble  in  water  :  sodium, 
potassium,  ammonium,  magnesium,  calcium,  barium,  strontium, 
manganese,  zinc,  nickel,  cobalt,  silver,  copper,  and  cadmium.  The 
following  are  spiringly  soluble  :  ferric,  mercury,  lead,  bismuth,  and 
tin.  A  detailed  comparison  is  given  of  the  properties  of  /3-bydroxy- 
aS-dimethylheptoic  acid  and  of  its  homologues  (compare  Reformatsky, 
Abstr.,  1897,  i,  212).  Z.  K. 

Use  of  Zinc  Chloride  in  the  Esterification  of  Succinic  Acid. 
Isaac  K.  Phelps  and  M.  A.  Phelps  ( Amer .  J.  Sci.,  1907,  [iv],  24, 
194 — 196). — Almost  the  full  yield  of  diethyl  succinate  is  obtained  by 
heating  a  mixture  of  50  grams  of  pure  succinic  acid  and  1  gram  of 
fused  zinc  chloride  with  40  c.c.  of  alcoholic  hydrogen  chloride  (10 
grams  to  the  litre  of  absolute  alcohol)  at  100— - 110°,  and  then  passing  a 
current  of  gaseous  alcohol  (160  c.c.).  The  product  is  purified  by 
washing  with  iced  water,  neutralisation  with  sodium  carbonate, 
extraction  with  ether,  and  subsequent  fractional  distillation. 

L.  DE  K. 

Electrolytic  Decomposition  of  Dicarboxylic  Acids.  Suberic 
Acid.  B.  Lino  Yanzetti  ( Atti  11.  Accad.  Lincei,  1907,  [v],  10,  ii, 
79 — 84,  139 — 144.  Compare  Abstr.,  1906,  i,  624). — The  electrolytic 
decomposition  of  a  28'8%  aqueous  solution  of  potassium  hydrogen 
suberate  between  platinum  electrodes  at  about  45°,  using  a  current 
density  of  about  0‘5  ampere  and  a  voltage  of  12,  proceeds  rapidly  and 
gives  rise  to  a  vigorous  evolution  of  carbon  dioxide  together  with  a 
little  oxygen  and  about  1%  of  carbon  monoxide.  No  hydrocarbons, 
either  saturated  or  unsaturated,  are  formed,  the  principal  compounds 
obtained  being  unsaturated  oxidation  products,  of  which  the  following 
have  been  isolated.  A  mixture  of  isomeric  unsaturated  alcohols, 
C6H120  ;  isomeric  unsaturated  acids,  C7Hj202,  and  saturated  7-carbon 
atom  acids ;  the  lactone,  C7H]202,  of  an  acid,  the  barium  salt  of  which, 
(C7H1303)oBa,  was  prepared  ;  neutral  aldehydic  compounds  ;  keto-  and 
aldo-acids.  T.  H.  P. 

Oxidisability  of  Aliphatic  Aldehydes,  especially  Form¬ 
aldehyde.  Y.  Cervello  and  A.  Pitini  ( Gazzelta ,  1907,  37,  i, 
577 — 581). — Animal  tissues  or  extracts  of  them  rapidly  attack  form¬ 
aldehyde,  which  is,  however,  not  transformed  into  formic  acid.  This 
action  does  not  take  place  if  the  tissues  are  treated  previously  with 
boiling  water.  It  is  found  that,  when  submitted  to  the  action  of  the 
tissues  in  presence  of  hydrogen  peroxide,  the  aldehyde  is  oxidised  to 
carbon  dioxide,  the  rate  of  oxidation  varying  considerably  with  the 
tissues  of  different  organs.  No  action  occurs  if  either  the  tissue  or  the 
aldehyde  is  omitted.  The  same  action,  which  is  evidently  due  to  an 
enzyme,  is  produced  with  propaldehyde,  valeraldehyde  or  fsobut- 
aldehyde.  T.  H.  P. 

Action  of  Barium  Peroxide  and  Hydrogen  Peroxide  on 
Formaldehyde.  C.  Allan  Lyford  (/.  Amer.  Chem.  Soc.,  1907,  29, 
1227 — 1236). — It  has  been  stated  by  Geisow  (Abstr.,  1904,  i,  289) 
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that  when  formaldehyde  is  oxidised  with  barium  peroxide,  hydrogen 
is  evolved  and  barium  carbonate  is  produced.  Experiments  are  now 
described  which  show  that  barium  formate  and  hydrogen  are  formed 
together  with  small  quantities  of  barium  hydroxide  and  hydrogen 
peroxide.  The  changes  probably  take  place  as  follows.  A  compara¬ 
tively  slow  reaction,  CH20  +  Ba02  +  H20  =  H*C02H  +  Ba(OH)2,  yields 
formic  acid  capable  of  reacting  with  barium  oxide  or  peroxide.  With 
barium  peroxide,  it  liberates  hydrogen  peroxide,  2H‘C02H  + Ba02  = 
Ba(C02H)2  +  H202,  and  the  latter  reacts  with  formaldehyde  thus: 
2CH20  +  H202  =  2H*C02H  +  H2.  The  last  two  reactions  take  place 
much  more  rapidly  than  the  first,  and  when  combined  give  the 
equation  2CH20  +  Ba02  =  Ba(C02H)2  +  H2,  which  represents  the 
change  almost  quantitatively.  The  fact  that  the  first  reaction  takes 
place  to  some  extent  shows  that  the  yield  of  hydrogen  cannot  be 
quantitative. 

Geisow  (loc.  cit.)  has  also  stated  that  the  action  of  hydrogen 
peroxide  on  formaldehyde  proceeds  thus  :  CH20  4-  H202  =  C02  +  H20  + 
H2,  and  that  no  free  formic  acid  is  produced  in  any  stage  of  the 
reaction.  It  is  now  found  that  when  hydrogen  peroxide  reacts  with 
formaldehyde,  formic  acid  is  produced  as  an  intermediate  product  and, 
on  prolonged  action,  is  oxidised  to  carbon  dioxide  and  water.  In  one 
experiment,  an  estimation  of  the  formic  acid  produced  gave  a  result 
equivalent  to  79  '36%  of  the  formaldehyde  taken.  The  reaction  is 
expressed  approximately  by  the  equations  2CHaO  +  H202  = 
2H-C02H  +  H2  and  2II*C02H  +  2H202  =  2C02  +  4H20.  E.  G. 

Preparation  of  Propaldehyde.  Mabio  Marcihonneschi 
( Gazze.Ua ,  1907,  37,  ii,  201 — 204). — To  increase  the  yield  of  prop- 
aldehyde,  prepared  by  the  action  of  chromic  acid  mixture  on  propyl 
alcohol,  the  author  inserts  a  reflux  condenser  kept  at  30°  between  the 
flask  in  which  the  reagents  are  heated  and  the  ordinary  condenser.  In 
this  way,  the  yield  of  aldehyde  is  approximately  quadrupled.  If  pure 
propyl  alcohol  is  employed  instead  of  the  ordinary  alcohol,  the  process 
of  separating  the  aldehyde  by  fractionation  is  greatly  facilitated. 

T.  11.  P. 

Condensation  Products  of  Glyoxal  and  isoButaldehyde. 
Hugo  Kosinger  ( Monatsh .,  1907,  28,  947 — 960). — The  condensation 
of  glyoxal  and  rsobutaldehyde  has  been  re-studied  as  definite  results 
were  not  obtained  by  Hornbostel  and  Siebner  (Abstr.,  1900,  i,  206). 
When  boiled  together  in  alcoholic  potassium  hydroxide  solution, 
glyoxal  and  isobutaldehyde  yield  only  wobutyric  acid  and  Fossek’s 
octylene  glycol,  but  on  condensation  in  aqueous  solution  in  presence 
of  potassium  carbonate  at  the  ordinary  temperature  form  a  crystal¬ 
line  substance,  C10H18O4,  a  liquid,  C10H20O3,  isobutaldol,  and  acetiso- 
butaldol. 

The  substance  C10HlsO4  was  isolated  by  Hornbostel  and  Siebner  ; 
it  separates  from  water  in  rhombohedra,  m.  p.  130°,  or  from  ether  in 
crystals,  m.  p.  55°,  b.  p.  140°/14  mm.,  sublimes  in  needles,  reduces 
ammoniacal  silver  solutions  in  the  cold,  and  is  considered  to  have  the 
constitution  CHO-CMe2-CH(OH)-CH(OH)-CMe2-CHO.  On  reduc- 
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tion  with  aluminium  amalgam  and  alcohol,  it  yields  the  tetrahydroxy- 
compound,  OH*CH2-CMe2-CH(OH)*CH(OH)-CMe2-CH2*OH,  which 
forms  transparent  crystals,  m.  p.  127°. 

The  liquid ,  C10H2OO3,  b.  p.  114°/14  mm.,  is  considered  to  have  the 
constitution  OH,CHMe,CMe2*CH(OH)*CMe2,CHO ;  when  distilled 
under  atmospheric  pressure,  it  yields  fsobutaldehyde,  and  on  distilla¬ 
tion  with  dilute  sulphuric  acid  yields  a  strongly  reducing  distillate, 
which  has  an  odour  of  crotonaldehyde  and  contains  isobutaldehyde. 
It  is  reduced  by  aluminium  amalgam,  forming  the  product , 
OK-CHMe-CMe2-CH(OH)-CMe2-CH2*OH, 
which  is  obtained  as  a  slightly  green  liquid,  b.  p.  132°/16  mm. 

The  formation  of  the  liquid  product,  C10H20O3,  and  of  acetiaobut- 
aldehyde  is  ascribed  to  the  presence  of  metaldehyde  in  the  glyoxal 
prepared  by  Hornbostel  and  Siebner’s  method ;  in  agreement  with 
this  view,  the  glyoxal,  when  heated  at  150°  under  pressure,  has  an 
odour  of  acetaldehyde,  and  when  distilled  into  an  ethereal  solution  of 
ammonia  forms  aldehydeammonia.  G.  Y. 

Isomerism  of  Aldoximes.  Karl  Beck  and  P.  Hase  ( Annalen , 
1907,  355,  29 — 57). — A  comparative  study  of  the  a-  and  /3- oximes  of 
benzaldehyde,  anisaldehyde,  cuminaldehyde,  and  m-nitrobenzaldehyde. 

Alcoholic  solutions  of  the  /3-oximes,  but  not  of  the  a-oximes,  give 
intense  blood-red  colorations  with  ferric  chloride  and  yellowish-green 
to  olive-green  colorations  with  copper  acetate. 

The  /3-oximes  of  benzaldehyde,  anisaldehyde,  and  cuminaldehyde 
give  at  once  with  silver  nitrate  in  alcoholic  solution  white,  crystalline 
precipitates.  These  additive  compounds  decompose  at  98 — 125°,  and 
have  the  composition  2  mols.  oxime  +  1  mol.  silver  nitrate. 

These  oximes  also  give  crystalline  precipitates  with  mercurous 
nitrate  in  alcoholic  solution  ;  the  additive  compounds  so  obtained  are 
not  pure ;  they  probably  have  the  composition  1  mol.  oxime  +  1  mol. 
mercurous  nitrate.  The  a-oximes  do  not  give  precipitates  with 
mercurous  and  silver  nitrates.  It  is  therefore  highly  probable  that 
of  the  two  isomeric  oximes  described  by  Ratz  (Abstr.,  1906,  i,  238), 
the  one  (so-called  a-oxime)  which  forms  an  additive  compound  with 
silver  nitrate  really  has  the  ^-configuration,  and  vice  versa. 

Both  a-  and  /3-oximes  combine  with  chloral  and  bromal,  forming 
totally  different  additive  compounds  ;  all  have,  however,  the  general 
formula :  1  mol.  oxime  +  1  mol.  bromal  or  chloral.  The  a-oxime 
compounds  crystallise  in  colourless  needles,  the  /3- derivatives  in  large, 
colourless  crystals. 

The  a -benzaldoxime  and  a-anisaldoxime  chloral  additive  compounds 
melt  at  57°  and  71°  respectively  ;  a  compound  with  a-cuminaldoxime 
could  not  be  obtained.  The  bromal  additive  compounds  of  a -benz¬ 
aldoxime,  a-anisaldoxime,  and  a-cuminaldoxime  melt  respectively  at 
64°,  78°,  and  75°. 

The  chloral  additive  compounds  of  /3- benzaldoxime ,  fi-anisaldoxime, 
and  fi-cuminaldoxime  melt  respectively  at  78°,  90°,  and  77°,  whilst  the 
corresponding  bromal  derivatives  melt  at  95°,  99°,  and  85°. 

Except  in  the  case  of  the  /3-cuminaldoxime  choral  compound,  which 
dissociates  into  the  free  a-oxime  and  chloral,  the  /3-compounds  change 
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into  the  a-compounds  when  kept  and  in  the  presence  of  traces  of  acid. 
The  /3-compounds  behave  like  the  /3-oximes  towards  ferric  chloride 
and  copper  acetate,  whilst  with  silver  and  mercurous  nitrates  they 
give  the  same  compounds  as  are  obtained  from  the  free  /3-oximes. 

The  a-additive  compounds  do  not  show  any  reaction  with  these 
four  reagents.  The  a-oxime  chloral  compounds  may  also  be  prepared 
by  the  action  of  chloralhydroxylamine  on  the  aldehydes.  It  is 
remarkable  that  by  this  method  it  is  possible  to  obtain  the  a-cumin- 
aldoxime  chloral  additive  compound,  m.  p.  63°. 

The  isomeric  m-nitrobenzaldoximes  and  the  W- benzyl  ethers  of 
benzaldoxime  and  anisaldoxime  do  not  combine  with  chloral  or 
brornal. 

Corresponding  with  the  two  isomeric  carbaniIido-/3-benzaldoximes 
obtained  by  Beckmann  (Abstr.,  1891,  193),  the  authors  have  obtained 
a  second,  very  labile  carbanilido-ficuminaldoxime,  Cl7H1402lSr2,  as  a 
yellow,  amorphous  powder  by  adding  phenylcarbimide  to  a  solution 
of  the  /3-oxime  in  light  petroleum  ;  after  a  time,  more  quickly  on 
warming,  it  changes  into  the  white  form,  m.  p.  104°  (Goldschmidt, 
Abstr.,  1890,  251).  These  isomeric  carbanilido-/3-aldoximes  behave 
differently  towards  ferric  chloride  and  copper  acetate.  The  yellow 
carbanilido-derivatives  of  /3-benzaldoxime,  m.  p.  74°;  /3-anisaldoxime, 
m.  p.  80°  ‘  /3-cuminaldoxime  and  /3-m-nitrobenzaldoxime,  m.  p.  77° 
(compare  Beckmann,  Abstr.,  1891,  193,  and  Goldschmidt  and  Reit- 
schoten,  Abstr.,  1893,  i,  707),  give  with  ferric  chloride  in  alcoholic 
solution,  at  first  a  red,  then  a  dirty  green,  and  finally  an  intense  blue, 
coloration,  which  disappears  on  Jong-continued  boiling.  With  copper 
acetate,  is  obtained  at  first  a  yellowish-green  coloration  which  quickly 
becomes  dirty  green,  followed  by  the  appearance  of  a  greyish-green, 
flocculent  precipitate.  If,  however,  the  alcoholic  solution  of  the 
substance  is  heated,  or  the  substance  itself  is  warmed  before  dissolu¬ 
tion,  and  ferric  chloride  then  added,  only  a  faint  red  or  yellow  colora¬ 
tion  is  obtained.  This  same  faint  coloration  is  obtained  by  adding 
ferric  chloride  to  the  alcoholic  solution  of  the  white  carbanilido- 
derivatives  of  /3-benzaldoxime,  m.  p.  94°,  and  /3-cuminaldoxime,  m.  p. 
104°  ;  the.-'e  compounds  give  a  yellowish-green  coloration  with  copper 
acetate,  but  not  a  precipitate.  The  carbanilido-a-oximes  do  not  react 
with  ferric  chloride  or  copper  acetate. 

The  carbanilido-derivatives  obtained  synthetically  by  the  action  of 
s-phenylhydroxycarbamide  on  the  aldehydes  in  ethereal  solution  are 
identical  with  the  carbanilido-a-oximes  prepared  by  the  action  of 
phenylcarbimide  on  the  a-oximes  (Goldschmidt  and  Bietschoten,  loc. 
cit.). 

The  authors  consider  that  the  /3-oximes  (I)  have  a  different 
structure  from  the  a-oximes,  the  power  of  reacting  in  the  tautomeric, 
a-oxime  stereoisomeric,  form  (II)  depending  on  the  ready  wandering 
of  the  Whydroaen  atom  : 

R-CH  R-CH 

I.  j>0  — >  |  II. 

NH  N-OH 

The  yellow  carbanilido-derivatives  probably  have  the  formula  (III) 
and  pass  into  the  colourless  form  (V)  through  the  intermediate  form 
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(IV)  ;  the  colorations  which  the  yellow  compounds  give  with  ferric 
chloride  are  probably  due  to  the  formation  of  this  enolic  form  : 


III.  R’<?H'*°>C:NPh 
NH'Cr 


E-CH 

^  iV-  N-OC(OH):NPh  ^ 
R-CH 

V‘  N-OCONHPlu 


The  colourless  form  would  then  readily  change  into  the  a  -(anti-) 
derivative.  It  is  further  argued  that  since  chloralhydroxylamine  and 
phenylhydroxycarbamide  combine  with  aldehydes  yielding  a-oxime 
derivatives,  they  have  the  formulae  CC^'CH^OH^O'NH,,  and 
NHPh-COONH2.  W.  H.  G. 


Catalytic  Reactions  at  High  Temperatures  and  Pressures. 
XIII.  Reducing  Catalysts.  Wladimir  N.  Ipatieff  (J.  Buss . 
Phys.  Chem.  Soc.,  1907,39,  681 — 692.  Compare  this  vol.,  i,  5,  6,457). 
— The  apparatus  formerly  used  for  high  pressure  experiments  has 
been  further  improved.  Acetone  when  heated  in  an  iron  tube  in  the 
absence  of  hydrogen  only  commences  to  change  at  about  420°,  when  an 
oil  insoluble  in  and  lighter  than  water  is  formed,  together  with  a 
small  quantity  of  carbon  dioxide  and  methane.  In  the  presence  of 
hydrogen  at  400°,  acetone  is  reduced  to  isopropyl  alcohol,  but  equi¬ 
librium  is  established  when  25%  of  the  acetone  has  suffered  change ; 
a  small  quantity  of  the  above  oil  is  also  formed.  isoButaldehyde  does 
not  react  with  hydrogen  in  the  absence  of  iron.  In  the  presence  of 
iron,  but  absence  of  hydrogen,  the  aldehyde  at  400°  yields  condensation 
products,  carbon  monoxide,  and  small  quantities  of  carbon  dioxide  and 
hydrogen.  isoButyl  alcohol,  under  the  same  conditions,  yields  the 
same  gases,  much  hydrogen,  and  isobutaldehyde.  In  an  iron  tube  and 
in  the  presence  of  hydrogen,  isobutaldehyde  is  almost  wholly  converted 
into  the  alcohol.  isoValeraldehyde  behaves  similarly,  one  of  the 
products  being  amylene.  Both  ordinary  and  reduced  iron  can  act  as 
reducing  catalysts  in  all  those  cases  in  which  reduced  nickel  can  be 
employed,  but  the  necessary  temperature  for  the  latter  is  much  lower. 
isoPropyl  alcohol  in  the  presence  of  reduced  nickel  at  200—230° 
reacts  thus:  CHMe2,OH*Me  zz  H2  +  COMe2,  the  products  of  the 
reaction  being  acetone,  isopropyl  alcohol,  hydrogen,  and  methane. 
Complete  equilibrium  is  reached  only  after  very  prolonged  heating. 
In  the  presence  of  an  excess  of  hydrogen,  acetone  is  wholly  converted 
into  the  alcohol  at  temperatures  not  exceeding  210 — 220°.  Above 
this,  the  reaction  is  reversible.  Methyl  ethyl  ketone  and  the 
carbinol  and  isoamyl  alcohol  behave  similarly  to  the  isopropyl 
derivatives,  under  the  same  conditions,  only  the  corresponding 
temperatures  are  higher.  Methyl  alcohol  yields  methane,  hydrogen, 
carbon  dioxide,  and  water.  Benzene  in  the  presence  of  iron,  without 
hydrogen,  yields  hydrogen  and  diphenyl  above  600°.  In  the  presence 
of  hydrogen,  the  reaction  also  only  commences  above  500°,  but 
employing  reduced  nickel  and  hydrogen,  pure  cyciohexane  is  formed 
at  255°,  but  above  300°  benzene,  methane,  and  carbon  are  also 
formed.  Z.  K. 
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Catalytic  Reactions  at  High  Temperatures  and  Pressures. 
XIV.  Reducing  Catalysts  in  the  Presence  of  Metallic  Oxides. 
Wladimir  X.  Ipatieff  ( J .  Russ.  Phys.  Chem.  Soc.,  1907,39,  693 — 702. 
Compare  preceding  abstract). — The  oxides  of  nickel  have  been  found 
to  bring  about  the  catalytic  reduction  of  benzene,  acetone,  isopropyl 
alcohol,  diphenyl,  naphthalene,  dibenzy],  a-  and  /3-naphthols,  and 
beozophenone  much  more  quickly  than  reduced  nickel,  the  pure 
saturated  reduction  products  being  obtained  in  each  case.  Nickelic 
oxide  is  a  better  catalyst  than  nickelous  oxide.  The  reaction  proceeds 
much  faster  if  the  oxide  is  placed  at  the  surface  of  the  liquid  than  if 
the  latter  is  poured  on  to  it.  The  rate  of  the  reaction  is  considerably 
diminished  by  decreasing  the  amount  of  catalyst.  Time-temperature 
curves  and  tables  are  given.  Z.  K. 


Action  of  Silver  Nitrite  on  Chloroisonitrosoketones. 
Giacomo  Ponzio  and  G.  Charrier  ( Gazzetta ,  1907,  37,  ii,  65 — 71). — • 
Chloroisonitrosoketones,  when  treated  with  silver  nitrite,  are  not 
converted  into  nitrolic  acids,  as  might  be  expected  (compare  Piloty 
and  Steinbock,  Abstr.,  1902,  i,  735),  but  into  peroxides  of  the 
corresponding  diacylglyoximes  : 

2R-COCCi:NOH  +  2AgNO,,  =  ^CO-Sn-O  +  2AgC1  +  N2°3  +  H2°- 


Improved  methods  are  given  for  the  preparation  of  certain  chloro- 
isouitrosoketones  (compare  Claisen  and  Manasse,  Abstr.,  1893,  i, 
464). 

The  interaction  of  chloroisonitrosoacetophenone  and  silver  nitrite 
yields  dibenzoylglyoxime  peroxide,  which  has  been  prepared  by 
Holleman  (Abstr.,  1888,  275;  1889,  49)  by  the  action  of  nitric  acid 
on  acetophenone  or  rsonitrosoacetophenone  and  by  Angeli  (Abstr., 


1893,  i,  355)  by  the  action  of  nitric  acid  on  dibenzoylglyoxime. 

Diacetylgly  oxime  peroxide,  prepared  from  chloroisonitroso- 


acetone  and  silver  nitrite,  was  obtained  as  a  faintly  yellow,  unstable 
oil,  which  could  not  be  purified. 

The  following  new  derivatives  of  ehlorofsonitrosoacetone  have  been 
prepared. 

Chioroisonitrosoacetone  phenyl hydrazone,  NHPirN iCMe’CCl.'N OH, 
crystallises  from  chloroform  in  yellowish-brow  n,  shining  needles,  m.  p. 
124°  (decomp.),  and  dissolves  readily  in  alcohol  or  ether,  and  to  a  less 
extent  in  benzene.  The  semicar bazone, 


NHg-CO-NH-NICMe'CCKNOH, 

separates  in  white  prisms,  m.  p.  158°  (decomp. ),  and  dissolves  in 
alcohol  or  water,  the  latter  decomposing  it  on  heating. 

A cet ylpheny Vigour ethine,  NOHIOAc'NHPh,  prepared  by  the  inter¬ 
action  of  aniline  and  chloroisonitrosoacetone  in  ethereal  solution, 
crystallises  from  alcohol  in  faintly  yellow  plates,  m.  p.  119°,  and 
dissolves  readily  in  benzene  or  chloroform  and  sparingly  in  ether. 

Acetyl-p-tolyli&ourethine,  NOHICAcNH>C()H4Me,  crystallises  from 
alcohol  in  white  laminae,  m.  p.  130°,  and  dissolves  readily  in  benzene 
or  chloroform  and  sparingly  in  ether.  T.  H.  P. 
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Derivatives  of  isoNitrosoketones.  G.  Ciiarrier  (Gazzelta,  1907, 
37,  ii,  145 — 148). — The  best  method,  giving  a  yield  of  75 — 80%,  of 
preparing  tsonitrosoacetone  is  from  ethyl  aeetoacetate  and  sodium 
nitrite.  When  crystallised  from  a  mixture  of  ether  and  light  petroleum, 
it  has  m.  p.  69°  ;  Meyer  and  Zublin  (Abstr.,  1878,  659)  gave  65°. 

The  oxime  of  the  methyl  ether  of  isonitrosoaeetone, 
NOHICMe-CHiNOMe, 

crystallises  from  light  petroleum  in  long,  shining  needles,  m.  p.  73°. 
The  corresponding  plunylhydrazone ,  N2HPh!CMe*CH‘.NOMe,  crystal¬ 
lises  from  aqueous  alcohol  in  yellow  needles,  m.  p.  104°.  The  semi- 
carbazone,  CONH2*N2HlCMe,CH!NOMe,  crystallises  from  water  in 
plates,  m.  p.  212 — 213°,  and  dissolves  in  alcohol. 

The  oxime  of  the  methyl  ether  of  fsonitrosomethylethylketone, 
NOH.'CMe’CMelNOMe,  crystallises  from  light  petroleum  in  needles, 
m.  p.  104°.  The  phenylhydrazone,  N2HPh‘.CMe,CMe!NOMe,  crystal¬ 
lises  from  alcohol  in  yellow  prisms,  m.  p.  56°.  The  semiccirbcizone, 
NH2-CO*N2H:CMe-CMe:NOMe, 

erystdlises  from  water  or  alcohol  in  white  prisms,  m.  p.  237° 
(decomp.).  T.  H.  P. 

W-Alkylketoximes.  Ernst  Beckmann  and  Johannes  Scheiber 
(. Annalen ,  1907,  355,  235 — 247). — Acetone  reacts  with  certain 

^-substituted  hydroxylamines  to  form  substances  which  are  pre¬ 
sumably  A-substituted  ketoximes.  Phenylhydroxylamine  yields  a 
substance,  C18H2202N2,  m.  p.  136°  (decomp.);  p tolylhydroxylamine 
yields  a  mixture  of  azoxytoluene  and  a  substance ,  C20H.,.O2N2,  m.  p. 
157°;  m-tolylhydroxylamine  forms  the  substance,  C20H2fiO2N2,  m.  p. 
144-5°  (decomp.)  ;  naphthylhydroxylamine  yields  azoxy naphthalene 
atid  a  substance,  C2f5H2602N2,  m.  p.  138°  (decomp.).  This  behaviour  of 
acetone  is  not  exhibited  by  its  homologues,  acetophenone,  or  aromatic 
ketones.  Ethyl  aeetoacetate,  however,  condenses  with  phenylhydroxyl¬ 
amine  and  with  ^-tolylhydroxylamine,  yielding  substances  having 
m.  p.  120-5°  and  172°  respectively.  These  will  be  described  sub¬ 
sequently. 

The  paper  contains  a  r&sumtj  of  investigations  on  the  alkylation  of 
oximes.  C.  S. 

The  Laevorotation  of  Mannose.  William  Alberda  van  Eken- 
stein  and  Jan  J.  Blanksma  ( Chem .  Weekblad,  1907,  4,  511 — 514).— 
Lsevorotatory  mannose  in  solution  is  partially  transformed  into 
another  (mutarotatory)  modification  the  dextrorotation  of  which  largely 
exceeds  +14-2°  (4-20-9°;  4-23-5°),  the  reaction  being  unimolecular. 
The  velocity  of  transformation  is  greater  in  aqueous  solution  than  in 
aqueous  alcoholic  solution.  On  treatment  with  methyl  sulphate  and 
potassium  carbonate,  mannose  yields  a-methylmannoside. 

A.  J.  W. 

Action  of  Ammonium  Persulphate  Solution  on  Cellulose. 
I.  Formation  and  Properties  of  Cellulose  Peroxide.  Hugo 
Ditz  (Chem.  Zeit.,  1907,  31,  833—834,  844—845,  857—858.  Compare 
Cross  and  Be  van,  Zeitsch.  angew.  Chem,,  1907,  20,  570). — When 
heated  gently  with  ammonium  persulphate  solution  acidified  with 
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sulphuric  acid,  filter  paper  and  sulphite  cellulose  form  a  peroxide 
which,  after  being  washed  with  cold  water  until  free  from  persulphate, 
liberates  iodine  from  potassium  iodide,  but  is  decomposed  by  hot 
water  or  when  dried  at  100°.  The  oxidised  cellulose  contains  about 
0'015%  of  active  oxygen;  the  peroxide  formation  takes  place  to  a 
smaller  extent  with  potassium  persulphate  and  to  only  a  slight  extent 
in  the  abpence  of  free  sulphuric  acid.  The  peroxide  contains  an 
organic  acid  which  is  insoluble  or  only  sparingly  soluble  in  water, 
since  after  being  washed  with  water  it  gives  an  acid  reaction  with 
methyl-orange  on  addition  of  an  aqueous  solution  of  a  neutral  alkali 
salt.  Stearic  acid  behaves  towards  methyl-orange  in  the  same  manner 
(compare  Syzszkowski,  this  vol.,  ii,  238).  The  active  oxygen  is  not 
concerned  in  this  acid  reaction,  as  after  addition  of  potassium  chloride 
and  neutralisation  with  an  alkali,  the  product  still  liberates  iodine 
from  potassium  iodide. 

Cellulose,  which  has  been  oxidised  with  ammonium  persulphate, 
reduces  Fehling’s  solution  when  heated,  and  with  dilute  potassium 
hydroxide  gives  a  yellow  coloration  becoming  golden-yellow  when 
heated  ;  hence  it  contains  oxycellulose  (Nastukoff,  Abstr.,  1900,  i, 
540).  The  acid  present  in  the  oxidised  cellulose  may  be  Buncke  and 
Wolff enstein’s  acid  cellulose  (Abstr.,  1899,  i,  852).  Whilst  filter 
paper,  on  treatment  with  ammonium  persulphate  in  absence  of 
sulphuric  acid,  forms  oxycellulose,  the  acid  product,  and  traces  of  the 
peroxide,  the  product  obtained  on  heating  filter  paper  with  dilute 
sulphuric  acid  only  at  70°,  contains  hydrocellulose  and  traces  of  an 
acid,  but  not  oxycellulose  or  the  peroxide.  Similar  results  are  obtained 
with  cotton  wool,  but  the  peroxide  formation  takes  place  to  a  smaller 
extent  than  with  filter-paper,  sulphite-cellulose,  or  linen. 

Comparative  experiments  with  filter  paper,  20%  ammonium  per¬ 
sulphate  solution,  and  sulphuric  acid  (1:4)  were  performed  at  20—25°, 
40°,  and  65°.  Evolution  of  gas  took  place  only  slowly  at  the  lowest 
temperature,  more  quickly  at  40°,  and  violently  at  65° ;  only  in  the 
last  case  had  the  gas  the  characteristic  irritating  odour  of  “  active’' 
oxygen.  In  the  first  two  experiments,  the  filter  paper  retained  its 
form,  but  at  the  highest  temperature  it  was  swollen  and  partially 
disintegrated.  The  amounts  of  the  peroxide  and  of  the  acid  formed 
increase  with  the  rise  in  temperature  of  the  reaction,  whilst  that  of 
the  oxycellulose  is  slightly  greater  at  40°  than  at  20 — 25°,  but  increases 
only  very  slightly  when  the  temperature  of  the  reaction  is  raised 
to  65°. 

Cellulose  peroxide,  when  moist,  decomposes  completely  in  two  to 
three  days,  but  if  washed  with  alcohol  and  ether  remains  unchanged 
for  eighteen  days,  and  after  thirty-three  days  still  gives  a  violet 
coloration  with  potassium  iodide-starch  solution.  G.  Y. 

Ring  Formation  of  Complex  Compounds.  Leo  Tschugaeff 
[and,  in  part,  Karasseff]  ( J .  pr.  Chem.,  1907,  [ii],  70,  88 — 93). — 
Further  evidence  is  cited  in  support  of  the  author’s  views  (this  vol.,  i., 
17,  392).  The  stable,  bluish-violet  trimeihylenediamine  nickel  sulphate, 
Ni(Tr)2S04  (Tr  =  trimethylenediamine),  corresponding  with  the  thio¬ 
cyanate,  Ni(Tr)2(SCN)2  (Abstr.,  1906,  i,  814),  has  been  prepared. 
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Excess  of  trimethylenediamine  leads  to  the  formation  of  a  very 
unstable  sulphate  of  the  triamine  series.  However,  a  stable  platinoso - 
chloride,  Ni(Tr)3PtCl4,  is  readily  prepared  by  adding  potassium 
platinochloride  to  the  solution  obtained  by  the  addition  of  an  excess  of 
trimethylenediamine  to  an  aqueous  solution  of  nickel  chloride. 


Nickel  salts  also  react  with  the  two  stereoisomeric  modifications 
of  /38-diaminopentane,  yielding  stereoisomeric  complex  compounds, 
in  the  proportion  of  1  atom  of  nickel  to  2  mols.  of  the  amine.  These 
compounds  ai*e  under  investigation. 

It  is  found  that  a-oximinoketones  behave,  in  general,  like  nitroso-/3- 
naphthol  (Ilinsky  and  Knorre,  Abstr.,  1885, 
840)  in  yielding  very  stable  cobalt  deriv¬ 
atives.  Thus,  the  brownish-red,  crystalline 
compound,  (COIJ>h,CPh‘NO)3Co,  is  formed 
by  adding  a  cobalt  salt  to  a  solution  of 
a-benzilmonoxime  in  dilute  alcohol,  in  the 
presence  of  an  excess  of  ammonium  acetate.  Analogous  iron,  nickel, 
and  palladium  compounds  have  also  been  obtained ;  they  are  distin¬ 
guished  by  their  relatively  great  stability,  abnormal  colour,  and 
absence  of  the  ionic  reactions  of  the  metals. 

The  above  general  formula  is  proposed  for  these  compounds. 


ii,c:no  r(  NO:CRj 

CR, 

NO  6 
n  ii 


W.  H.  G. 


Nitration  of  Glycine  Anhydride.  A.  D.  Donk  ( Rec .  trav. 
chim.,  1907,  26,  207 — 213). — When  dissolved  in  concentrated  nitric 
acid,  glycine  anhydride  yields  a  product,  m.  p.  about  235° 
(decomp.),  which  the  analytical  numbers  indicate  to  be  a  dinitrate 
of  the  anhydride,  whilst  titration  with  potassium  hydroxide  gives 
values  in  agreement  with  those  for  a  mononitrate.  When  treated 
with  acetic  anhydride,  this  compound  is  transformed  into  nitroglycine 

anhydride ,  CO<C^^2  which  crystallises  from  methyl 

alcohol  in  shining,  colourless  needles  or  prisms,  m.  p.  165°  (decomp.), 
and  dissolves  sparingly  in  ether,  ethyl  acetate,  acetone,  or  alcohol ; 
treatment  with  methyl-alcoholic  potassium  hydroxide  yields  nitroamino- 
acetylaminoacetic  acid,  N02'NH‘CH2,C0*NH,CH2,C02H,  m.  p.  153° 
(decomp.).  An  attempt  to  prepare  this  acid  by  the  action  of  nitric 
acid  on  ethyl  carbethoxyglycylglycine, 

C02Et-NTPCH2-C0-NH-CH2-C02Et, 
resulted  in  the  formation  of  a  nitro-derivative  ( 1 )  of  the  latter. 

T.  H.  P. 


Monoamino-Acids  from  Avenine.  Emil  Abderhalden  and 
Yuho  Hamalainen  ( Zeitsch .  physiol .  Chem.,  1907,  52,  515 — 520). — 
When  hydrolysed  with  boiling  concentrated  hydrochloric  acid,  avenine 
gives  the  following  amounts  of  amino-acids,  calculated  on  100  parts  of 
avenine  dried  at  100°  free  from  ash:  glycine  P0,  alanine  2‘5,  valine 
P8,  leucine  150,  proline  5-4,  aspartic  acid  4-0,  glutamic  acid  18'4, 
phenylalanine  3'2,  and  tyrosine  1’5.  The  results  differ  from  those 
obtained  for  legumin  mainly  in  the  amounts  of  tyrosine  and  leucine 
(Abderhalden  and  Babkin,  Abstr.,  1906,  i,  546).  J.  J.  S. 
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Certain  Derivatives  of  s-Diaminoacetone  (1  : 3-Diaminopro- 
panone).  Antoine  P.  N.  Franchimont  and  Hermann  Friedmann 
( liec .  trciv.  chim.,  1907,  26,  223 — 227). — Methyl  acetone-ay-diamino- 
acetate,  C0(CH2‘NH*C02IMe)2,  prepared  by  the  action  of  methyl  chloro- 
formate  (1 — 2  mols.)  on  1  :  3-diaminopropanone  hydrochloride  (1  mol.) 
in  presence  of  sodium  hydroxide,  carbonate,  or  acetate,  crystallises  from 
alcohol  in  needles,  m.  p.  154°. 

The  ay-<fim7ro-compound,  C0[CH2*N(N02)*C02Me]2,  prepared  by 
the  action  of  concentrated  nitric  acid  on  the  preceding  compound, 
crystallises  from  ether  in  stellar  aggregates  of  slender  needles,  m.  p. 
77°,  and  dissolves  readily  in  alcohol. 

1  :  3 -Diacetylaminoacetone,  CO(CH2*NHAc)2,  prepared  by  acetyl- 
ating  diaminoacetone,  crystallises  from  alcohol  in  nacreous  spangles, 
m.  p.  200°,  and  dissolves  readily  in  water  and  sparingly  in  ether. 

T.  H.  P. 

Preparation  of  Formamide  from  Ethyl  Formate  and 
Ammonium  Hydroxide.  Isaac  K.  Phelps  and  C.  D.  Deming 
( Amer .  J.  Sci.,  1907,  [iv],  24,  173 — 175). — Hofmann  (Abstr.,  1882, 
950)  has  stated  that  when  ethyl  formate  is  left  with  aqueous 
ammonia  at  the  ordinary  temperature,  a  large  proportion  of  the 
formamide  produced  is  converted  into  ammonium  formate,  and  that  for 
this  reason  the  maximum  yield  of  amide  obtainable  is  not  much  more 
than  70%. 

It  is  now  found  that  a  theoretical  yield  of  formamide  can  be 
obtained  by  treating  ethyl  formate,  cooled  below  0°,  with  a  small 
quantity  of  cold  aqueous  ammonia  of  D  0  90,  and  passing  dry 
ammonia  into  the  mixture  ;  or  more  easily  by  adding  a  large  quantity 
of  solution  of  ammonia  to  the  ester,  both  cooled  below  0°.  In  each 
case,  the  mixture  is  left  for  about  five  hours,  and  then  distilled  in  a 
vacuum.  By  keeping  the  temperature  low,  the  production  of 
ammonium  formate  is  avoided.  F.  G. 

Molecular  Magnitude  of  Oxamide.  Concetto  Maselli 
( Gazzetla ,  1907,  37,  ii,  135 — 136). — The  properties  of  oxamide, 
especially  its  insolubility  and  high  melting  point,  when  compared 
with  those  of  the  corresponding  amides  of  other  dibasic  acids,  would 
indicate  that  its  molecule  is  polymerised.  Using  Bleier  and  Kohn’s 
apparatus  (Abstr.,  1899,  ii,  643  ;  1900  ii,  192)  heated  externally 
with  acetanilide  vapour,  the  author  finds  that  the  molecular  weight  of 
oxamide  at  about  300°  and  under  a  pressure  of  a  few  mm.  is 
141-21— 143-63  instead  of  88.  T.  H..  P. 

New  Oxalhydroxamic  Acid.  Vincenzo  Paolini  ( Gazzetla , 
1907,  37,  ii,  87 — 91). — The  author  has  prepared  the  third  oxal¬ 
hydroxamic  acid,  isomeric  with  the  two  already  known  (compare 
Lossen,  Annalen,  1869,  150,  314;  Hantzsch  and  Urban,  Abstr., 
1895,  i,  393). 

Oxalhydroxamic  acid,  NOHIC(OH)*C(OH);NOH,  prepared  by  the 
action  of  benzenesulphohydroxamie  acid  on  glyoxal  in  presence  of 
potassium  hydroxide  (compare  Bimini,  Abstr.,  1901,  i,  450),  crystal- 
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lises  from  a  mixture  of  alcohol  and  ether  in  shining,  white,  hygro¬ 
scopic  laminae,  m.  p.  82 — 83°,  dissolves  readily  in  water  giving  an  acid 
solution,  gives  an  intense  cherry-red  coloration  with  ferric  chloride, 
and  yields  oxalic  acid  and  hydroxylamine  when  heated  with  sulphuric 
acid.  Its  copper  salt,  C204N2Cu2,  was  analysed.  T.  H.  P. 

Reaction  between  Barium  Thiocyanate  and  Bromoacetic 
Acid  dissolved  in  Acetone.  Henri  Demierre  and  Marcei, 
Duboux  (J.  Chim.  Phys.,  1907,  5,  340 — 343.  Compare  this  vol.,  ii, 
75). — The  progress  of  the  reaction  in  question,  represented  by  the 
equation  Ba(CNS)2  +  2CH2Br’C02H  =  BaBr2  +  2dSTS-CH2*C02H,  has 
been  followed  by  estimating  the  barium  in  solution  at  definite 
intervals  by  means  of  sulphuric  acid  ;  the  applicability  of  this  method 
depends  on  the  fact  that  whilst  barium  thiocyanate  is  soluble  in 
acetone,  the  bromide  is  insoluble  in  this  medium  and  can  be  filtered 
off.  The  rate  of  the  reaction  is  proportional  to  the  concentrations  of 
the  thiocyanate  and  bromoacetic  acid  respectively,  but  the  constants 
calculated  for  a  bimolecular  reaction  diminish  somewhat  as  the  iuitial 
concentration  is  increased,  and  it  is  therefore  suggested  that  the 
reaction  is  ionic.  The  mean  temperature  coefficient  for  10°  between 
29-7°  and  41-8°  is  2-52.  G.  S. 

Interpretation  of  the  Reaction  between  Ferric  Chloride 
and  Potassium  Thiocyanate.  C.  Bongiovanni  ( Gazzelta ,  1907, 
37,  i,  472 — 475). — The  author  shows  that  no  ferrous  salt  is  formed  in 
the  interaction  of  freshly  precipitated  ferric  hydroxide  and  potassium 
thiocyanate  in  an  atmosphere  of  nitrogen.  It  is  also  found  that  a 
solution  containing  ferric  chloride  and  potassium  oxalate  undergoes  a 
continual  diminution  in  acidity,  seemingly  owing  to  the  formation  of 
complex  ions,  whilst  if  potassium  thiocyanate  is  also  present,  no  such 
diminution  in  the  acidity  occurs  (compare  Tarugi,  Abstr.,  1905,  i, 
176).  The  interpretation  of  the  reaction  between  ferric  chloride  and 
potassium  thiocyanate  given  by  Magnanini  (Abstr.,  1891,  1150), 
namely,  FeCl3  +  3KCNS  ^  3KC1  + Fe(CNS)3,  best  explains  the 
observations.  T.  H.  P. 

Action  of  Cyanogen  Bromide  on  Hydrazine.  II.  Guido 
Pellizzari  and  F.  Roncagliolo  ( Gazzetta ,  1907,  37,  i,  434 — 446). — 
The  compound,  m.  p.  about  230°,  obtained  together  with  diamino- 
guanidine  and  guanazine  by  the  interaction  of  cyanogen  haloid  and 
hydrazine  in  aqueous  solution  (Pellizzari  and  Cantoni,  Abstr.,  1905, 
i,  576),  is  shown  to  be  aminocarbocarbazide  or  hydrazodicarbonamide, 
NHg'NH^CO'NH'NH’CONH^  which  has  also  been  synthesised  from 
carbazide  and  potassium  cyanate.  The  formation  of  this  compound  in 
the  above  reaction  is  probably  due  to  part  of  the  diaminoguanidine 
formed  undergoing  transformation  in  the  alkaline  liquid  to  carbazide, 
whilst  some  of  the  cyanogen  chloride  and  potassium  hydroxide  interact 
to  yield  potassium  cyanate.  If  carbazide  dihydrochloride  is  treated 
with  potassium  cyanate,  the  main  product  is  diaminodicarbocarbazide, 
CO(NH*NH*CO*NH2)2,  which  can  also  be  obtained  by  the  action  of 
potassium  cyanate  on  aminocarbocarbazide.  Certain  of  the  trans¬ 
formation  products  of  the  latter  compound  have  also  been  studied. 
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Aminocarbocarbazide,  NH^NH'CO’NH'NH/CO'NHg,  best  obtained 
by  the  gradual  addition  of  acetic  acid  to  a  cold  solution  containing 
carbazide  (1  mol.)  and  potassium  cyanate  (1  mol.)  until  the  liquid 
becomes  acid,  separates  from  water  in  minute,  white  crystals,  m.  p. 
228°  (decomp.),  and  is  insoluble  in  organic  solvents,  but  dissolves  in 
mineral  acids,  from  which  it  is  precipitated  by  addition  of  ammonia. 
It  reduces  energetically  Eehling’s  solution  and  ammoniacal  silver 
nitrate  solution.  Aldehydes  and  ketones  react  with  it  in  acid 
aqueous  solutions.  When  heated  at  226°,  it  is  converted  into 
ammonia  and  urazine  (dicarbamide). 

Benzylidencaminocarbocarbazide, 

NH2-CO*NH-NH-CO-NH‘N:CHPh, 
forms  a  white  powder,  m.  p.  212°. 

Salicylideneaminocarbocarbazide,  C2H502I76 1 CII •  Cc  II 4 •  OH,  forms  a 
yellow,  crystalline  precipitate,  m.  p.  218°. 

Phenylethylideneaminocarbocarbazide,  C2H502N5ICMePh,  from  aceto¬ 
phenone,  forms  a  white,  crystalline  precipitate,  m.  p.  214°. 

Fhenylbenzylideneaminocarbocarbazide,  C2H502N6ICPh2,  from  benzo- 
phenone,  crystallises  from  alcohol  in  shining,  white  needles, 
m.  p.  222°. 

Benzoylbenzylideneammocarbocarbazide ,  C2H502lSr5!CPhBz,  from 

benzil,  forms  a  white,  crystalline  precipitate,  m.  p.  240°. 

Diaminodicarbocarbazide,  CO(NH*NH'CO’NH2)2,  is  deposited  from 
water  in  minute,  white  crystals,  m.  p.  232°  (decomp.),  and  does  not 
react  with  benzaldehyde  or  dissolve  in  dilute  acids. 

l-Aminocarbohydrazocarbo-3  :  5-dimethylpyrazole, 

^Tr  .CMe-N*CO-NH-NH-CO-NH2 

°  ^CMe.’N 

prepared  by  the  interaction  of  acetylacetone  (1  mol.)  and  amino¬ 
carbocarbazide  (1  mol.)  in  acidified  aqueous  solution,  separates  from 
alcohol  in  minute,  white  crystals,  m.  p.  166°,  and  is  sparingly  soluble 
in  water. 

\-Aminocarbohydrazocarbo-3-methylpyrazolone, 

co— n-co*nh-nh-co-nh2 

^CMe.'N 

prepared  by  the  action  of  ethyl  acetoacetate  on  aminocarbocarbazide, 
forms  white  crystals,  m.  p.  186°. 

Aminocarbocarbazide  also  yields  crystalline  products  with  alloxan, 
citral,  and  chloral. 

The  action  of  cyanogen  bromide  on  hydrazine  sulphate  yields 
hydrazodicarbonamide  and  guanazine  hydrobromide.  T.  II.  P. 

Constitution  of  Organo-magnesium  Derivatives.  Edmond 
E.  Blaise  {Bull.  Soc .  chim.,  1907,[iv],  1,610 — 612). — Evidence  is  quoted 
in  support  of  Baeyer  and  Yilliger’s  formula  for  organo-magnesium 
compounds,  R*Mg*OXIEt2.  T.  H.  P. 

Laws  of  Substitution  in  Aromatic  Compounds.  III. 

Bernhard  Elurscheim  (./.  pr.  Chem.,  1907,  [ii],  76,  165 — 179.  Com¬ 
pare  Abstr.,  1903,  i,  79;  1905,  i,  614;  1906,  ii,  529). — A  reply  to 


ORGANIC  CHEMISTRY. 


835 


Holleman  (Abstr.,  1906,  i,  818)  and  a  criticism  of  Obermiller’s  views 
(this  vol.,  i,  200).  G.  Y. 

Laws  of  Substitution  in  Aromatic  Compounds.  IV. 
Bernard  Flurscheim  (J.  pr.  Chem .,  1907,  [ii],  70,  185 — 204.  Com¬ 
pare  Abstr.,  1903,  i,  79;  1905,  i,  614;  1906,  ii,  527,  and  preceding 
abstract). — The  argument  of  this  theoretical  paper  is  based  on  the 
following  conceptions  of  the  mode  of  action  of  chemical  affinity. 

(1)  Part  of  the  affinity  of  all  atoms  remains  free  when  these  form 
chemical  compounds,  the  free  affinity  being  in  equilibrium  with  the 
combined.  The  reactivity  of  the  molecule,  so  far  as  not  determined 
by  electrolytic  dissociation,  depends  on  this  free  or  residual  affinity. 

(2)  The  chemical  affinity  of  an  atom  acts  uniformly  from  over  its 
whole  surface.  Substituents  must  be  arranged  in  space  round  the 
atom  so  as  to  utilise  their  own  affinities  as  fully  as  possible  (compare 
Claus,  Le  Bel,  Werner),  leaving  a  minimum  proportion  of  free  to 
combined  affinity  in  the  molecule. 

(3)  The  affinity  value  of  the  hydrogen  atoms  is  approximately  one- 
fourth  of  that  of  the  carbon  atom. 

(4)  Addition  takes  place,  other  things  being  equal,  at  that  part  of 
the  molecule  where  the  free  affinity  is  greatest  (compare  Armstrong, 
Thiele,  Werner),  which  holds  good  also  for  substitution,  since  this 
is  preceded  always  by  molecular  addition  (Armstrong,  Kekule, 
Werner). 

This  view  of  the  mode  of  action  of  chemical  affinity,  which  is 
discussed  and  illustrated  in  the  case  of  a  number  of  acyclic  and 
cyclic  compounds,  differs  from  that  of  Werner  in  that  the  chemical 
energy  is  considered  to  act  from  the  whole  surface  of  the  atom  and 
not  from  its  centre  of  gravity,  and,  in  so  far  as  the  equilibrium 
between  the  combined  and  free  affinities  is  concerned,  to  follow  the 
laws  of  static  electricity,  but  is  in  agreement  with  Traube’s  view  (this 
vol.,  ii,  205)  that  an  atom  has  not  individual  valons  (electrons),  but  a 
valon  volume  filled  uniformly  with  ether,  the  maximum  valency  of 
the  atom  being  determined  by  the  stere  of  its  valon  volume.  G.  Y. 

Hydrolysis  of  Benzenesulphonic  Esters  in  Alcohol.  Artur 
Praetorius  (Monatsh.,  1907,  28,  767 — 802). — The  hydrolysis  of  methyl 
benzenesulphonate  in  aqueous  acid  and  alkaline  solutions,  and  in 
presence  of  halogen  anions,  has  been  studied  previously  (Abstr.,  1905, 
i,  186;  1906,  i,  736),  and  the  results  obtained  shown  to  agree  with 
Wegschieder’s  formula  for  the  hydrolysis  of  esters  (Abstr.,  1902,  ii, 
493).  As  in  these  experiments,  water  was  present  always  in  excess, 
the  author  has  now  investigated  the  hydrolysis  of  methyl  and  ethyl 
benzenesulphonates  in  alcoholic  solutions  containing  only  limited 
amounts  of  water.  Determinations  of  the  rate  of  hydrolysis  of  the 
sulphonic  esters  in  methyl-  and  ethyl-alcoholic  solutions  containing 
0 — 10%  of  water,  show  that  the  action  of  the  alcohol  and  the  water  is 
proportional  to  their  concentrations.  Methyl  benzenesulphonate  reacts 
with  alcohol  and  water  more  easily  than  does  the  ethyl  ester.  Both 
esters  are  hydrolysed  more  rapidly  by  methyl  than  by  ethyl  alcohol, 
and  react  more  easily  with  water  in  methyl-  than  in  ethyl-alcoholic 
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solution.  The  relation  of  the  action  of  the  water  to  that  of  the 
alcohol  is  independent  of  the  ester. 

The  hydrolysis  of  benzenesulphonic  esters  by  means  of  alkalis  in 
aqueous-ethyl  alcoholic  solution  is  a  reaction  of  the  hydroxyl  and 
ethoxyl  ions ;  hence  only  the  dissociated  part,  termed  the  “  active 
mass,”  of  the  alkali  takes  part  in  the  reaction.  The  addition  of 
water,  on  the  one  hand,  increases  this  active  mass,  as  is  shown  by  the 
conductivity,  but,  on  the  other,  by  altering  the  nature  of  the  medium, 
leads  to  changes  in  the  constant  of  velocity  of  hydrolysis. 

It  is  found  that  whilst  the  rate  of  hydrolysis  may  be  accelerated  by 
addition  of  traces  of  water,  it  is  retarded  by  the  presence  of  large 
amounts.  The  relation  between  the  water-alcohol  concentration  and 
the  constant  of  hydrolysis  by  means  of  alkalis  is  represented  by  the 
expression  :  K\=  [ea.najina  +  nw)  +  ew.nwl(na  +  mw)]  [ aa.naj(na  +  nw)  + 
(f'iv  ‘nwK‘^a  +  ntv)]>  in  which  ea  and  ew  are  the  reactivities  of  the  ester  in 
alcohol  and  water,  aa  and  aw  those  of  the  alkali  in  alcohol  and  water, 
and  na  and  nw  the  molecular  concentrations  of  the  alcohol  and  water 
respectively.  In  consequence  of  the  alteration  of  the  medium  by  the 
water,  it  is  not  possible  to  determine  if  the  action  of  the  alkali  is 
accelerated  by  the  addition  of  water  according  to  the  law  of  mass 
action.  G.  Y. 


Octahydroanthracene  and  its  Derivatives.  Marcel  Godchot 
(Bull.  JSoc.  chim.,  1907,  [iv],  1,  701 — 710.  Compare  this  vol.,  i,  308). 
— When  octahydroanthracene  is  heated  with  concentrated  sulphuric 
acid,  it  yields  octahydroanthracene-9-sulphonic  acid, 

cpn<E]$n>o,*v 

which  could  not  be  prepared  in  the  free  state ;  its  barium  salt, 
(C14HlTS03)2Ba,2H20,  is  readily  soluble  in  water.  When  fused  with 
alkali  hydroxide,  sodium  octahydroanthracenesulphonate  yields 
fi-hexahydroanthracene,  C6H10'.(C2H2)!C6H4,  which  can  also  be  obtained 

by  dehydrating  octahydroanthranole,  G6H1Q<C^^^^^^>CcH1. 

The  action  of  bromine  (2  mols.)  on  octahydroanthracene  (1  mol.)  in 
carbon  disulphide  or  acetic  acid  at  the  ordinary  temperature  yields  : 

(1)  9  -AO-Dibromo-octahydroanthracene,  C6H10<Cq^^P>C6H4,  which 

may  also  be  obtained  by  the  addition  of  bromine  to  /3-hexahydro- 
anthracene ;  it  crystallises  from  ethyl  acetate  in  large,  colourless 
needles,  m.  p.  194°  (corr.),  dissolves  readily  in  benzene  or  chloroform, 
and  sparingly  in  alcohol  or  acetic  acid,  and  does  not  lose  its  bromine 
when  treated  with  aqueous  or  alcoholic  potassium  hydroxide  at  250°. 

(2)  9-j Bromo-octahydroanlhracene,  CeH10<^_Qjj  _^>C6H4,  which  has  a 

yellow  colour,  gives  a  red  coloration  with  picric  acid,  and  loses 
hydrogen  bromide  with  formation  of  /J-hexahydroanthracene  when 
distilled  in  a  vacuum  or  when  heated  with  aqueous  or  alcoholic 
potassium  hydroxide  at  150° ;  on  oxidation  with  chromic  acid  in 
acetic  acid  solution,  it  yields  y3-dihydro-oxanthranol.  (3)  9  : 10 -Di- 
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bromohtxahydrocinthracene,  C6  Hg<C  CfiH4,  which  crystallises 

from  ethyl  acetate  in  slender,  faintly-yellow  needles,  m.  p.  163°  (corr.), 
and  gives  blue,  fluorescent  solutions,  especially  in  acetic  acid. 

The  action  of  chlorine  (2  mols.)  on  octahydroanthracene  (1  mol.)  in 
carbon  disulphide  or  acetic  acid  yields  the  following  chloro-derivatives 
analogous  to  the  above  bromo-compounds  :  9  :10 -dichloro-octahydro- 
anthracene,  C14H10C12,  crystallises  from  ethyl  acetate  in  large,  colour¬ 
less  needles,  m.  p.  192°  (corr.).  9-Chloro-octahydroanthracene,  014H17C1, 
is  obtained  as  a  syrupy  liquid.  9  : 10 -  Dichlorohexahydroanthracene, 
CuH14C12,  crystallises  from  ethyl  acetate  in  slender,  colourless  needles, 
m.  p.  159°  (corr.).  The  transformations  of  these  chloro-compounds 
are  similar  to  those  of  the  corresponding  bromo-derivatives. 

Oxidation  of  octahydroanthracene  by  means  of  chromic  acid  yields 
hexahydroanthrone  and  a  small  proportion  of  /?-dihydro-oxanthranol. 
Concentrated  nitric  acid  attacks  octahydroanthracene  vigorously,  but 
no  crystalline  product  has  been  isolated.  T.  H.  P. 

Action  of  Bromine  in  Presence  of  Aluminium  Bromide  on 
Thiophenol  and  on  Phenyl  Disulphide.  Felix  Taboury  {Bull, 
tioc.  chim.,  1907,  [iv],  1,  741 — 742.  Compare  Bodroux,  Abstr.,  1898, 
i,  641). — The  action  of  bromine  in  presence  of  aluminium  bromide  on 
either  thiophenol  or  phenyl  disulphide  at  0°  yields  s -kexabromo phenyl 
disulphide ,  CgH^Brg’S'S'CgHgBrg,  which  crystallises  from  chloroform  in 
white  needles,  m.  p.  178 — 180°.  T.  H.  P. 

Phenyl  Chlorothiolcarbonates.  II.  Henri  Bivieii  {Bull.  Soc. 
chim.,  1907,  [iv],  1,  733 — 740.  Compare  Abstr.,  1906,  i,  947). — 
Phenyl  chlorothiolcarbonate,  COCl'SPh,  prepared  by  the  interaction  of 
lead  thiophenoxide  (1  mol.)  and  carbonyl  chloride  (2  inols.)  in  toluene 
solution,  is  a  colourless  oil  with  a  characteristic  odour,  b.  p.  104°/13  mm., 
150°/22  mm.,  and  225 — 227°/724  mm.  (decomp.);  t>i6  1-285. 

Ethyl  phenylthiolcarbonate,  C02Et*SPh,  which  was  obtained  in  an 
impure  condition  by  Otto  and  Bossing  (Abstr.,  1886,  692),  may  be 
prepared  by  heating  phenyl  chlorothiolcarbonate  in  alcoholic  solution, 
and  is  a  colourless  liquid  with  an  ethereal  odour,  b.  p.  262 — 253°/740 
mm.,  130°/16  mm.,  and  135°/20  mm.,  m.  p.  6°,  DJ5  IT 39. 

Phenyl  phenylthiolcarbonate ,  C02Ph'SPh,  prepared  by  the  action  of 
phenyl  chlorothiolcarbonate  (1  mol.)  on  a  solution  of  phenol  (1  mol.) 
in  the  equivalent  quantity  of  sodium  hydroxide,  crystallises  from 
alcohol  in  slender,  colourless  needles,  m.  p.  56°. 

Phenyl  dithio! carbonate,  CO(SPh)2,  prepared  by  the  action  of  sodium 
or  lead  thiophenoxide  on  phenyl  chlorothiolcarbonate,  forms  colourless 
crystals,  m.  p.  41°,  aud  dissolves  readily  in  alcohol. 

Phenyl  thiolcarbamate,  NH2*CO*SPh,  obtained  by  gradual  addition 
of  an  alcoholic  solution  of  ammonia  (2  mols.)  to  an  ethereal  solution  of 
phenyl  chlorothiolcarbonate  (1  mol.),  crystallises  from  benzene  in 
colourless  needles,  m.  p.  91 — 92°,  dissolves  readily  in  alcohol  or  ether, 
and  is  hydrolysed  by  alkali  or,  to  a  slight  extent,  by  boiling  water 
into  ammonia,  carbon  dioxide,  and  thiophenol. 

Phenyl  phenylthiolcarbamate,  NHPh-CO'SPh,  obtained  by  the 
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interaction  of  phenyl  chlorothiolcarbonate  and  aniline  (2  mols.)  in 
alcoholic  solution,  has  m.  p.  122 — 122-5°;  the  product,  m.  p.  125°, 
prepared  by  the  method  of  Snape  (Trans.,  1885,  47,  770),  contains 
carbanilide.  Phenyl  phenylthiolcarbamate  dissociates  on  heating  into 
phenylcarbimide  and  thiophenol.  When  boiled  in  alcoholic  solution 
or  when  treated  with  alkali,  it  decomposes  according  to  the  equation  : 
NHPh’COSPh  +  H20  =  NH2Ph  +  C02  +  PhSH. 

Phenyl  phenylmethylthiolcarbamate,  NMePh*CO*SPh,  obtained  by 
the  action  of  phenyl  chlorothiolcarbonate  on  methylaniline,  forms 
rhombic  prisms,  m,  p.  66 — 66-5°,  and  is  soluble  in  alcohol.  Phenyl 
ethylphenylthiolcarbamate,  NEtPh-CO-SPh,  crystallises  in  plates,  m.  p. 
96-5 — 97°.  These  compounds  are  not  decomposed  by  boiling  with 
alcohol,  or  by  dilute  acid,  or  alkali. 

Phenyl  chlorodithiocarbonate,  Cl-CS-SPh,  prepared  by  the  interac¬ 
tion  of  thiocarbonyl  chloride  (1  mol.),  thiophenol  (1  mol.),  and  aqueous 
sodium  hydroxide  (1  mol.)  in  chloroform  solution,  is  an  orange-red  oil 
with  a  pungent  odour,  b.  p.  135°/15  mm.,  D45  1-331,  and  dissolves  in 
organic  solvents.  When  boiled  with  alcohol,  it  is  converted  into 
phenyl  ethylxanthate,  which  was  prepared  by  Leuckart  (Abstr.,  1890, 
603)  in  an  impure  state  and  forms  a  pale  yellow  liquid  having  a 
characteristic  odour;  b.  p.  155°/16  mm.  or  l71°/35  mm.,  D45  1T68. 
The  action  of  phenol  in  alcoholic  potassium  hydroxide  solution  on 
phenyl  chlorodithiocarbonate  yields  phenyl  thionthiolcarbonate, 
SPh*CS*OPh,  m.  p.  51°,  described  as  diphenyl  dithiocarbonate  in  the 
first  portion  of  this  paper  ( loc .  cit.).  Sodium  or  lead  thiophenoxide 
converts  phenyl  dithiocarbonate  into  phenyl  trithiocarbonate ,  CS3Ph2, 
which  crystallises  from  alcohol  in  deep  yellow  leaflets,  m.  p. 
95-5 — 95-7°,  and  is  soluble  in  ether.  The  action  of  alcoholic  ammonia 
on  an  ethereal  solution  of  phenyl  chlorodithiocarbonate  proceeds  as 
follows:  Cl-CS-SPh  +  2NHs  =  NH4Cl  +  NH2-CS-SPh;  NH2-CS*SPh  + 
NH3  =  NHjCNS  +  PhSH;  PhSH  +  NH2-CS-SPh  =  NH3  + 
CS3Ph2. 

Phenyl  phenyldithiocarbamate ,  NHPh*CS*SPh,  obtained  by  the 
interaction  of  phenyl  chlorodithiocarbonate  (1  mol.)  and  aniline 
(2  mols.)  in  alcoholic  solution,  separates  from  alcohol  in  colourless 
crystals,  m.  p.  104 — 106°;  at  its  melting  point  it  dissociates  to  a 
slight  extent  into  thiophenol  and  phenylthiocarbimide,  from  which 
products  it  may  be  prepared.  Phenyl  phenylmethyldithiocarbamate, 
NMePh-CS-SPh,  prepared  from  phenyl  chlorodithiocarbonate  and 
methylaniline,  forms  colourless  crystals,  m.  p.  99 "5°,  dissolves  in 
alcohol,  and  is  turned  yellow  by  the  action  of  light.  Phenyl  phenyl- 
ethyldithiocarbamate,  similarly  prepared,  has  been  described  by 
Billeter  and  Strohl  (Abstr.,  1888,  364).  T.  H.  P. 


Structure  of  Nitrosothymol  Dyes.  Derivatives  of  Thymol 
Benzyl  Ether.  Boris  Solonina  (J.  Puss.  Phys.  Chem.  Soc.,  1907,  39, 
751 — 759.  Compare  Abstr.,  1905,  i,  197). — Thymol  benzyl  ether, 
prepared  by  the  action  of  benzyl  chloride  on  thymol  in  the  presence  of 
sodium  ethoxide,  is  of  a  pale  coloui-,  b.  p.  221 — 223°/35  mm.  ;  1  -0063, 
n»  1-5511.  When  dissolved  in  cold  glacial  acetic  acid  and  treated 
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with  a  cooled  solution  of  nitric  acid  (D  l’40)in  the  same  solvent,  a 
variety  of  colours  are  produced  and  finally  a  dark  blue  solution  is 
formed  from  which  the  oxonium  nitrate , 

CH2Ph*  0(N  03) :  C6H2  M  ePrP !  NO  C6H2MePr^  •  OH(N  03)  •  CH2Ph, 
m.  p.  —  68°,  separates  in  bright  copper-coloured  crystals  ;  when 
powdered,  it  appears  dark  blue  and  has  m.  p.  -  62°.  It  is.  fairly  stable 
in  a  vacuum,  but  decomposes  when  heated,  forming  a  red  substance. 
When  an  alkali  is  added  to  its  acid  solution,  it  turns  yellow,  but  becomes 
blue  again  on  addition  of  acid,  but  very  soon  decomposes,  forming  a 
red  substance.  Hydrogen  sulphide,  sulphur  dioxide,  and  stannous 
chloride  reduce  it,  forming  dibenzyl-^t-dithymolylamine, 
NH(C6H2MePr0-O*CII2Ph)2, 

m.  p.  141  ‘5°,  analogous  in  properties  to  its  ethyl,  methyl,  and  butyl 
homologues ;  the  hydrochloride  has  m.  p.  142°.  When  oxidised  with 
ferric  chloride,  the  amine  is  converted  into  p -thymoquinone  thymol- 
imide  benzyl  ether ,  0!CGH2MePr^!N*C(.H2MePr^,0*0H2Ph,  m.  p.  81*5°, 
which  is  similar  in  properties  to  the  corresponding  ethyl  compound, 
and  is  reduced  quantitatively  to  dithymolylamine,  C27H3302N,  by 
stannous  chloride.  Z.  K. 


Preparation  and  Purification  of  Hydroxyanthraquinone 
and  Hydroxynaphthaquinone  Derivatives  and  especially  of 
Juglone  and  Emodin.  H.  Combes  {Bull.  Soc.  chim.y  1907,  [iv],  1, 
800 — 816). — The  reaction  with  nickel  acetate  previously  described 
(Abstr.,  1906,  ii,  118,  and  this  vol.,  ii,  411)  is  utilised  for  the  isolation 
of  these  hydroxyquinones.  The  fresh  pericarp  of  the  walnut  is  used  as 
a  source  of  juglone,  which  is  extracted  by  means  of  ether,  freed  from 
chlorophyll  and  other  impurities  by  solution  in  benzene,  and  finally 
purified  by  conversion  into  the  nickel  compound,  from  which  it  is  re¬ 
generated  by  means  of  acetic  acid.  From  the  aqueous  solution  so 
obtained,  the  juglone  is  extracted  by  ether  or  chloroform  and  finally 
crystallised  from  benzene.  In  old  walnut  pericarps,  which  have  become 
brown,  the  juglone  has  been  transformed  into  hydrojuglone,  so  that  in 
preparing  the  former  from  such  material  the  crude  product  recovered 
from  the  first  solution  in  benzene  is  re-dissolved  in  ether  and  shaken 
with  chromium  mixture  as  suggested  by  Bernthsen  and  Semper  (Abstr., 
1885,  546).  The  oxidised  product  is  freed  from  traces  of  adherent 
chromium  compounds  by  repeatedly  washing  the  solution  in  ether  with 
water  and  is  purified  as  before.  The  above  methods  can  be  applied 
generally  for  the  isolation  of  hydroxynaphthaquinones. 

Alder  bark  collected  in  May  is  employed  as  a  source  of  emodin.  The 
powdered  bark  is  extracted  with  a  dilute  solution  of  sodium  hydroxide 
and  the  crude  emodin,  obtained  on  acidifying  this  solution  with  dilute 
hydrochloric  acid,  treated  with  an  aqueous  solution  of  nickel  acetate, 
containing  calcium  carbonate  in  suspension,  whereby  the  soluble  nickel 
compound  of  emodin  is  formed.  Dilute  hydrochloric  acid  is  added  in 
excess  to  this  solution,  when  emodin  slowly  crystallises  out,  separation 
being  complete  after  several  days.  The  crystals  are  purified  by  wash¬ 
ing  with  10%  hydrochloric  acid.  This  process  is  a  general  one  for  the 
isolation  of  hydroxyanthraquinones.  T.  A.  H. 
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Hexahydroanthrone  and  its  Derivatives.  Makcel  Godchot 
(Bull.  Soc.  chirn.,  1907,  [iv],  1,  710 — 719). — Hexahydroanthrone, 

C6H10<ch>C6H« 

(see  this  vol.,  i,  837),  crystallises  in  pale  yellow,  hard  needles,  m.  p. 
45‘5°,  b.  p.  222 — 225°/25  mm.,  dissolves  readily  in  ether,  alcohol, 
benzene,  or  acetic  acid,  gives  a  red  coloration  with  concentrated  sul¬ 
phuric  acid,  and  reduces  ammoniacal  silver  nitrate  and  alkaline  copper 
solutions,  but  does  not  combine  with  sodium  hydrogen  sulphite. 
Oxidation  with  chromic  acid  in  acetic  acid  solution  at  100°  converts 

it  into  dihydro-9-hydroxyanthranol,  C6H6<^  • )  ^>C6H4,  and  a  small 

proportion  of  anthraquinone. 

Oclahydroanthranol,  C6H10<C^^^^^>CtiH4>  prepared  by  reducing 

hexahydroanthrone  with  sodium  and  absolute  alcohol,  crystallises  from 
aqueous  alcohol  in  rosettes  of  faintly  yellow  needles,  m.  p.  81 — 82°, 
dissolves  readily  in  the  ordinary  solvents,  and  gives  a  red  coloration 
with  picric  acid.  On  distillation,  even  in  a  vacuum,  it  loses  water, 
forming  /?-hexahydroanthracene  (see  below).  Its  phenylur  ethane 
derivative,  C14Hl70*C0*NHPh,  crystallises  from  acetone  in  colourless 
needles,  m.  p.  151 — 152°. 

CH 

fi-Hexahydroanthracene,  CGH10<^.^>C0H4,  also  prepared  by  the 

action  of  dehydrating  agents  on  octahydroanthranol,  crystallises  in 
colourless  plates,  m.  p.  66'5°,  b.  p.  303 — 306°,  and  dissolves  readily  in 
alcohol,  acetic  acid,  or  benzene,  giving  solutions  exhibiting  blue 
fluorescence.  Oxidation  with  chromic  acid  in  acetic  acid  solution  con¬ 
verts  it  into  dihydro-9-hydroxyanthranol.  It  takes  up  Br2  (or  Cl2), 

yielding  C,HI0<°®^>°,H, 

Dibromohexahydroanthrone,  O0H10<C^gr  ^>C6H4,  prepared  by  the 

action  of  bromine  on  hexahydroanthrone  in  acetic  acid  or  carbon 
disulphide,  crystallises  from  acetone  in  colourless  plates,  m.  p. 
123 — 124°,  dissolves  readily  in  most  of  the  ordinary  solvents,  and 
when  oxidised  with  chromic  acid  in  acetic  acid  solution  yields  only  a 
small  proportion  of  anthraquinone,  most  of  the  compound  undergoing 
complete  oxidation.  It  does  not  yield  an  oxime  or  a  semicarbazone. 

Hexahydroanthronesemicarlazone,  C14H16iN,CO'NH*N  H2,  crystal¬ 
lises  from  aqueous  alcohol  in  faintly  yellow  needles,  m.  p.  250°,  and 
dissolves  sparingly  in  alcohol,  ether,  or  acetone.  The  oxime, 

C,H„<?ch->C.E.’ 


crystallises  from  alcohol  in  colourless  needles,  m.  p.  143°. 

y-Octahydroanthramine,  C6H10<C^^p^j  ^lD>CaH4,  prepared  by 


re¬ 


ducing  the  preceding  oxime,  is  a  yellow,  strongly  basic  liquid,  b.  p. 
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1 82°/ 1 2  mm.  The  hydrochloride ,  C14Isri9N,HCl,  m.  p.  188°;  picrate, 
C14H1SN,C6H307N3,  m.  p.  212°,  and  acetyl  derivative, 

C14H17-NHAc, 

m.  p.  183°,  were  prepared.  T.  H.  P. 


Dihydro-9 -hydroxyanthranol  and  its  Derivatives.  Marcel 
Godchot  (Bull.  Soc.  chim.,  1907,  [iv],  1,  719 — 724.  Compare 
preceding  abstracts). — Dihydro -9 -hydroxyanthranol, 

c«h«<K>°a 

(compare  Schulze,  Abstr.,  1886,  247),  crystallises  from  ethyl  acetate  in 
golden-yellow,  prismatic  needles,  m.  p.  158*5°,  dissolves  readily  in 
benzene  or  its  homologues  or  alcohol,  gives  a  red  coloration  with  sul¬ 
phuric  acid,  and  a  deep  red  colour  with  a  trace  of  alkali.  Its  diacetyl 
derivative,  C]4H10(OAc)2,  m.  p.  220°,  gives  solutions  exhibiting  a  blue 
fluorescence,  and  its  dibenzoyl  compound,  C14H10(OBz)2,  has  m.  p.  255° 
(partially  decomp.).  When  subjected  to  the  prolonged  action  of 
chromic  acid,  it  yields  a  small  proportion  of  anthraquinone. 

QJJ  . 

y-Tetrahydroanthracene,  C6H6<^qjj2^>CgH4,  prepared  by  reducing 

dihydro-9-hydroxyanthranol  with  hydriodic  acid,  crystallises  from 
alcohol  in  colourless  plates,  m.  p.  101°.  Its  chromo-derivative, 


crystallises  from  ethyl  acetate  in  large,  faintly  yellow  needles,  m.  p. 
169°,  dissolves  readily  in  benzene,  does  not  give  up  its  bromine  to 
aqueous  or  alcoholic  potassium  hydroxide  at  200°,  and  gives  dihydro- 
9 -hydroxyanthranol  when  treated  with  chromic  acid  in  acetic  acid 
solution.  T.  H.  P. 


Electrolytic  Reduction  of  the  Three  Isomeric  Nitrobenzyl- 
sulphonic  Acids.  L.  Weiss  and  K.  Reiter  ( Annalen ,  1907,  355, 
175 — 195). — The  experiments  have  been  performed  in  aqueous,  alcoholic, 
or  aqueous-alcoholic  solutions  in  a  divided  cell  with  lead,  nickel,  or 
platinum  cathodes,  the  completion  of  the  reduction  being  ascertained 
by  comparing  the  indications  of  a  water-voltameter  in  the  circuit  with 
the  amount  of  gas  collected  in  a  eudiometer  at  the  cathode.  In  alkaline 
solution,  sodium  o-  and  p-nitrobenzylsulphonates  are  converted  into 
the  corresponding  azobenzyldisulphonates ;  the  m-isomeride  does  not 
give  definite  results.  In  faintly  acid  solution,  the  three  isomerides  are 
reduced  through  the  hydroxylamine  derivatives  to  the  aminosulphonic 
acids.  In  strongly  acid  solution,  the  o-  and  m-nitrosulphonates  are  con¬ 
verted  into  the  hydroxylamine  derivatives,  which  are  then  transformed 
into  the  isomeric  aminohydroxysulphonic  acids;  j9-hydroxylamino- 
benzylsulphonic  acid,  which  cannot  undergo  the  preceding  transforma¬ 
tion,  is  reduced  to  the  aminosulphonic  acid  by  the  addition  of  alcohol 
or  by  the  prolonged  action  of  the  electric  current. 

A  table  is  given  which  states  the  composition  of  the  solution,  the 
nature  and  area  of  the  cathode,  the  current  strength,  the  voltage,  and 
the  yield.  C.  S. 
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Piperidides.  Antoine  P.  N.  Franchimont,  Willem  van  Rijn, 
and  Hermann  Friedmann  (Bee.  trav.  chim.,  1907,  26,  228 — 239). — 
The  authors  have  prepared  various  piperidides  and  have  subjected  them 
to  the  action  of  concentrated  nitric  acid.  It  is  found  that  the  piper¬ 
idides  of  the  nitrobenzoic  acids  and  of  2:4-  and  3  :  5-dinitrobenzoic 
acids  are  not  attacked  by  nitric  acid  at  the  ordinary  temperature, 
whilst  those  of  succinic  and  sulphuric  acid  yield  nitropiperidine  (com¬ 
pare  Franchimont  and  Erp,  Abstr.,  1896,  i,  602  ;  Franchimont  and 
Taverne,  ibid.). 

Malonylpiperidide ,  (J]3[I2202N2,  prepared  by  the  action  of  ethyl 
malonate  (1  mol.)  on  piperidine  (rather  more  than  2  mols.),  separates 
from  light  petroleum  in  crystals,  m.  p.  57°. 

Succinylpiperidide,  014H240.,N2,  prepared  by  the  interaction  of 
succinyl  chloride  (1  mol.)  and  piperidine  (4  mols.),  separates  from 
light  petroleum  in  crystals,  m.  p.  70°. 

o -Nitrobenzoylpiperulide,  C10U1403N2,  prepared  by  the  action  of 
o-nitrobenzoyl  chloride  on  piperidine,  crystallises  from  alcohol  in  pale 
yellow,  rectangular,  triclinic  plates  [F.  M.  Jaeger,  a  \  b\c  = 
1-3444: 1:0-9672;  a=101°34',  /3  =  95°59.V,  y-70°36'],  m.  p.  56°, 
D15  1-345. 

p-Nitrobenzopiperidide,  C12H1403'N’2,  separates  from  alcohol  in  faintly 
yellow,  rhombic  crystals  [F.  M.  Jaeger,  a:6:c=lT  128:1  : 0-9620], 
m.  p.  120-5°,  D15  1-310. 

The  molecular  volumes  of  o-,  m-,  and  |)-nitrobenzoylpiperidides  are 
173'97,  176-70,  and  179-40 respectively,  the  differences  being  2‘73  and 
2  70;  the  molecular  volume  is  hence  greatest  for  the  crystals  exhibit¬ 
ing  the  lowest  symmetry, 

2  :  i-Dinitrobenzoylpiperidide,  C12H1305N3,  crystallises  from  alcohol 
in  slender,  pale  yellow  needles,  m.  p.  159°. 

3  :  5 - Dinitrobenzoylpiperidide,  C]OH130-ISr3,  crystallises  from  alcohol 

in  shining  scales,  m.  p.  147°.  T.  H.  P. 

Arylanthranilic  Acida.  Fritz  Ullmann  ( Annalen ,  1907,  355, 
312 — 358). — In  connexion  withwork  previously  published  with  Sponagel 
(Abstr.,  1905,  i,  644),  the  author  observed  that  pheny danthranilic 
acid  is  formed  when  copper  powder  is  added  to  a  boiling  solution  of 
o-chlorobenzoie  acid  in  aniline.  This  action  has  now  been  further 
studied.  The  condensation  between  o-ehlorobenzoic  acid  and  aniline 
takes  place  the  more  readily  the  higher  the  temperature;  it  is  noted, 
however,  that  at  high  temperatures  the  phenylanthranilic  acid  formed 
is  decomposed  into  diphenylamine  and  carbon  dioxide,  so  that  the 
heating  must  not  be  continued  too  long.  Better  results  are  obtained 
when  potassium  carbonate  is  added  to  the  reaction  mixture,  since  not 
only  is  potassium  phenylanthranilate  stable  at  high  temperatures,  but 
the  hydrogen  chloride  formed  is  neutralised.  In  some  cases,  where 
vessels  of  copper  or  of  iron  were  used,  the  addition  of  copper  powder 
was  not  necessary. 

The  action  of  various  catalysts  in  promoting  the  condensation  was 
studied.  Salts  of  iron,  nickel,  platinum,  and  zinc  act  as  catalysts, 
whilst  salts  of  manganese  and  tin  do  not.  The  best  catalyst  is  copper, 
a  trace  of  which  suffices. 
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The  condensation  between  aniline  and  o-bromobenzoie  acid  or  o-iodo- 
benzoic  acid  takes  place  without  the  addition  of  a  catalyst. 

The  action  was  extended  to  the  preparation  of  substituted  phenyl- 
anthranilic  acids  and  is  general  for  the  preparation  of  arylanthranilic 
acids,  since  other  aromatic  amines  may  be  substituted  for  aniline.  In 
order  to  obtain  good  yields  of  the  latter  acids,  the  addition  of  amyl 
alcohol  or  nitrobenzene  to  the  mixture  of  amine  and  acid  is  of  service. 

The  arylanthranilic  acids  described  are  of  interest  on  account  of  the 
ease  with  which  they  are  converted  into  acridone  derivatives  ;  they  may 
also  be  used  for  the  preparation  of  unsymmetrical  diphenylamine 
derivatives.  The  acridone  derivatives  prepared  were  examined  with 
respect  to  their  fluorescent  properties  ;  halogen  aeridones  fluoresce 
like  acridono  itself,  but,  when  a  niti’o-group  is  present  in  the  acridone, 
there  is  no  fluorescence.  2-  and  4-Aminoacridones  exhibit  strong 
fluorescence  in  alcoholic  solution,  whilst  1-aminoacridone  does  not 
fluoresce  in  the  same  solvent.  When  hydrochloric  acid  is  added  to 
the  alcoholic  solution  of  each  one  of  these  aminoacridones,  the  solution 
of  the  1-amino-compound  fluoresces  and  the  others  do  not.  The 
alcoholic  solutions  of  2-  and  4-hydroxyacridones  exhibit  a  blue 
fluorescence,  whilst  the  yellow  solutions  in  dilute  alkalis  exhibit  a 
green  fluorescence. 

[With  Paul  Dieterle.] — The  preparation  of  phenylanthranilic 
acid  and  the  influence  of  various  catalysts  are  described  in  detail. 

[With  Walter  Bader.] — o-Tolylanthranilic  acid,  obtained  from 
o-chlorobenzoic  acid,  o-toluidine,  potassium  carbonate,  and  copper 
powder,  crystallises  from  benzene  in  colourless  leaflets,  m.  p.  185° 
(Locher,  Abstr. ,  1894,  i,  530,  gives  179°).  When  heated  at  230 — 250°, 
it  is  converted  into  phenyl-o-toluidine.  m -Tolylanthranilic  acid, 
prepared  from  o-chlorobenzoic  acid  and  ra-toluidine  in  a  similar 
manner,  separates  from  benzene  in  colourless  leaflets,  m.  p.  139°, 
and,  when  distilled,  is  converted  into  phenyl-?»-toluidine.  p-Tolyl- 
anthranilic  acid  was  similarly  prepared,  m.  p.  196°  (Kahn  gives 
191  *5°) ;  it  is  readily  converted  into  phenyl-jp-toluidine.  2  :  4-Xylyl- 
anthranilic  acid  was  also  prepared,  m.  p.  187°  (Kaufmann  gives 
182°);  phenyl -2  :  4-xylylamine  has  m.  p.  44°  (Girard  and  Yogt  give 
m.  p.  52°). 

2' - Nitrodiphenylamine-2-carboxylic  acid,  N02,C6H4*NH'C6H4,C02H, 
prepared  from  potassium  o-chiorobenzoate,  o-nitroaniline,  copper 
acetate,  potassium  carbonate,  and  amyl  alcohol,  crystallises  from 
benzene  in  dark  yellow,  glistening  needles,  m.  p.  219°.  Its  solution  in 
concentrated  sulphuric  acid  is  yellow  and  becomes  green  on  the 
addition  of  nitric  acid.  When  heated  at  100°  with  concentrated 


sulphuric  acid,  it  forms  1  -nitroacridone,  which 
•NO'2  separates  from  toluene  in  glistening,  orange-red 
/\^  needles,  m.  p.  262° ;  its  solution  in  concentrated 
j  sulphuric  acid  is  yellowish-brown  and,  when  its 
alcoholic  solution  is  boiled  with  sodium  sulphide, 
x  1-aminoacridone,  C13H10ON2,  is  formed,  which 


crystallises  from  alcohol  in  dark  yellow  needles,  m.  p.  355°  (decomp.). 
The  solution  of  the  latter  compound  in  concentrated  sulphuric  acid  is 


yellowish-green  and  exhibits  a  blue  fluorescence. 
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3' -Nitrodiphenylamine-2-carboxylic  acid,  C13H10O4N2,  obtained  by 
the  condensation  of  m-nitroaniline  with  o-chlorobenzoic  acid, 
crystallises  from  alcohol  in  yellow  needles,  m.  p.  218°.  Its  solution 
in  concentrated  sulphuric  acid  is  yellow  and,  on  the  addition  of  nitric 
acid,  becomes  brown  and  then  green.  On  reduction,  it  forms  3 '-amino- 
diphenyl  amine-2  -carboxylic  acid ,  C18H]202N2,  which  crystallises  from 
toluene  in  colourless  needles,  m.  p.  166°  (decomp.) ;  when  warmed 
with  concentrated  sulphuric  acid,  a  green  fluorescence  is  observed  and, 
on  the  addition  of  nitric  acid,  the  solution  becomes  first  brownish-red 
and  then  dirty  green.  When  heated  at  215 — 220°,  3'-nitrodiphenyl- 
amine-2-carboxylic  acid  forms  3 -nitrodiphenylamine,  which  separates 
from  dilute  alcohol  in  red  leaflets,  m.  p.  1 1 4°,  and  forms  an  almost  colour¬ 
less  solution  in  concentrated  sulphuric  acid  which,  on  the  addition  of 
nitric  acid,  assumes  first  a  violet  and  then  a  brown  tint.  Concentrated 
sulphuric  acid  converts  3'-nitrodiphenylamine-2-carboxylic  acid  into 
4 -nitroacridone,  which  separates  from  nitrobenzene  in  yellow  needles 
and  with  concentrated  sulphuric  acid  forms  a  yellow  solution  which 
does  not  fluoresce.  4 -Aminoaa’idone  crystallises  from  alcohol  in  yellow 
needles,  m.  p.  285° ;  its  solution  in  concentrated  sulphuric  acid  is 
yellow  and  exhibits  a  bluish-green  fluorescence. 

4'-Aminodiphe7iylamine-2 -carboxylic  acid, 

NH2-CaH4-NH-C6H4-C02H, 

prepared  by  the  condensation  of  o-chlorobenzoic  acid  with  jo-phenylene- 
diamine,  separates  from  xylene  in  yellow  needles,  m.  p.  205°  (decomp.). 
Its  solution  in  dilute  hydrochloric  acid  assumes  a  faintly  violet  tint  on 
exposure  to  the  air.  3-Aminoacridone  crystallises  from  alcohol  in 
yellow  needles,  which  melt  indefinitely  at  298°.  Its  solution  in  alcohol 
or  in  acetone  is  yellow  and  exhibits  a  green  fluorescence  ;  its  solution  in 
concentrated  sulphuric  acid  exhibits  a  bluish-green  fluorescence. 

[With  Ernst  Tedesco.] — Monohalogen-anilines  condense  readily 
with  o-chlorobenzoic  acid.  The  less  basic  diehloroaniline  also  con¬ 
denses,  but  tribromoaniline  does  not. 

2'-Chlorodiphenylamine-2-carboxylic  acid,  C6H4C1,NH*C6H4,C0.!H, 
prepared  by  heating  a  mixture  of  potassium  o-chlorobenzoate,  o-chloro- 
aniline,  amyl  alcohol,  and  copper  powder,  crystallises  from  benzene  in 
white  needles,  m.  p.  192°.  \-Chloroacridone  crystallises  from  glacial 
acetic  acid  in  bright  yellow  needles,  m.  p.  over  360°.  Its  alcoholic  solu¬ 
tion  exhibits  a  bluish-violet  fluorescence  ;  its  solution  in  concentrated 
sulphuric  acid  has  a  bluish-green  fluorescence.  Z'-Chlorodiphenyl- 
amine-2-carboxylic  acid  crystallises  from  benzene  in  colourless  needles, 
m.  p.  167°,  and  when  heated  at  250 — 260°  until  the  evolution  of 
carbon  dioxide  ceases  it  forms  3 -chlorodipkenylamine,  an  oil,  b.  p. 
335—3367724  mm. 

i-Chloroacridone  crystallises  from  glacial  acetic  acid  or  nitrobenzene 
in  yellow  needles,  m.  p.  over  360°.  Its  alcoholic  solution  exhibits  a 
weak  blue  fluorescence. 

4:'-Chlorodiphenylamine-2-carboxylic  acid,  obtained  by  the  usual 
method  from  jo-chloroaniline,  forms  yellow  needles,  m.  p.  177°. 
3-Chloroacridone  forms  yellow  needles,  m.  p.  over  360°.  Its  alcoholic 
solution  is  faintly  yellow  with  a  bluish-violet  fluorescence  ;  its  solu¬ 
tion  in  concentrated  sulphuric  acid  exhibits  a  bluish-green  fluorescence. 


ORGANIC  CHEMISTRY, 


845 


4-Chlorodiphenylamine,  obtained  from  4'-chlorodiphenylamine-2-carb- 
oxylic  acid  as  usual,  has  m.  p.  74°  and  b.  p.  334 — 335°/726  mm. 

2' :  4r'-Dic/dorodiphenylamine-2-carboxylic  acid,  prepared  by  the  con¬ 
densation.  of  dichloroaniline  with  potassium  o-chlorobenzoate,  separates 
from  glacial  acetic  acid  in  yellow  needles,  m.  p.  249°. 

1  : 3 -Dichloroacridone  crystallises  from  glacial  acetic  acid  in  yellow 
needles,  m.  p.  over  360°.  Its  solution  in  glacial  acetic  acid  is  yellow 
and  exhibits  a  bluish- violet  fluorescence;  its  solution  in  concentrated 
sulphuric  acid  is  yellow  and  exhibits  a  blue  fluorescence. 

2  :  k-Dichlorodiphenylamine  separates  from  dilute  alcohol  in  needles, 

m.  p.  64°  ;  its  solution  in  concentrated  sulphuric  acid  is  colourless,  but, 
on  the  addition  of  nitric  acid,  becomes  first  violet  and  then  reddish- 
brown.  i'-Bromodiphenylamine-l-carboxylic  acid  separates  from  a 
mixture  of  benzene  and  light  petroleum  in  glistening  leaflets,  m.  p. 
185°.  3 -Bromoacridone  crystallises  from  glacial  acetic  acid  in  bright 

yellow  needles,  m.  p.  over  360° ;  its  alcoholic  solution  is  faintly  yellow 
and  exhibits  a  bluish-violet  fluorescence;  its  solution  in  concentrated 
sulphuric  acid  exhibits  a  bluish-green  fluorescence. 

[With  Hermann  Kipper.]— The  condensation  of  potassium  o-chloro¬ 
benzoate  with  o-aminophenol  gives  only  a  40%  yield.  With  o-anisidine, 
the  yield  is  85%  when  amyl  alcohol  is  used  as  the  solvent.  Good  yields 
are  also  obtained  with  m-anisidine  and  p-phenetidine  respectively. 

2 -Hydroxyd iphenylamine - 2 -car boxylic  acid, 

oh-c6h4*nh-c6h4-co2h, 

crystallises  from  dilute  alcohol  in  glistening  needles,  m.  p.  190°. 

2-Methoxydiphenylamine-2~carboxylic  acid ,  obtained  from  o-anisidine, 
crystallises  from  benzene  in  colourless  needles,  m.  p.  176°.  2 -Methoxy- 
diphenylamine,  obtained  by  heating  the  preceding  compound  at 
240 — 260°,  is  a  colourless  liquid,  b.  p.  325 — 326°/732  mm. ;  it 
becomes  brown  on  exposure  to  the  air.  1  -Methoxyacridone  separates 
from  50%  acetic  acid  in  faintly  yellow  needles,  m.  p.  293°;  its  alcoholic 
solution  is  faintly  yellow  and  exhibits  a  bluish- violet  fluorescence ; 
its  solution  in  concentrated  sulphuric  acid  exhibits  a  bluish-green 
fluorescence. 

1  -  Hydroxy  acridone,  obtained  either  by  the  usual  method  from 
2'-hydroxydiphenylamine-2-carboxylic  acid  or  by  the  action  of 
aluminium  chloride  on  1 -methoxyacridone,  using  xylene  as  solvent, 
crystallises  from  dilute  acetic  acid  in  yellow  needles,  which  sinter  at 
290°  and  melt  at  300°.  Its  alcoholic  solution  exhibits  a  blue 
fluorescence ;  its  solution  in  dilute  aqueous  sodium  hydroxide  is 
yellow ;  its  solution  in  concentrated  sulphuric  acid  is  yellowish- 
brown  and  exhibits  a  green  fluorescence. 

3'-Methoxydiphenylamine-2-carboxylic  acid,  obtained  from  m-anisidine, 
separates  from  a  mixture  of  benzene  and  light  petrolenm  in  colourless 
needles,  m.  p.  132°.  4'- Elhoxydiphenylamine-2-carboxylic  acid,  obtained 
from  p-phenetidine,  crystallises  from  dilute  acetic  acid  in  colourless 
needles,  m.  p.  209°.  3-Hydroxyacridone,  obtained  from  the  preceding 
compound,  crystallises  from  alcohol  in  yellow  needles,  m.  p.  345 — 350° 
(indefinite) ;  its  solution  in  alcohol  is  yellow  and  exhibits  a  bluish- 
green  fluorescence ;  its  solution  in  concentrated  sulphuric  acid  is 
faintly  yellow  and  exhibits  a  green  fluorescence. 
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[With  Georges  Rasetti.] — The  condensation  of  /?-naphthylamind 
with  o-chlorobenzoic  acid  proceeds  better  than  that  of  a-naphthyl- 
amine.  The  corresponding  naphthacridones  cannot  readily  be  obtained 
by  the  sulphuric  acid  method,  since  the  naphthalene  nucleus  undergoes 
sulphonation ;  the  aluminium  chloride  method,  however,  may  con¬ 
veniently  be  used. 

o.-Naphthylaniline-2-carboxylic  acid,  C10H7,N1I,ChH4*CO2H,  separates 
from  a  mixture  of  benzene  and  light  petroleum  in  colourless,  glistening 
leaflets,  m.  p.  208°.  When  its  solution  in  concentrated  sulphuric  acid 
is  warmed,  it  becomes  yellow  and  exhibits  a  bluish-green  fluorescence. 

2  :  1  - N aphthacridone  is  prepared  by  adding  phosphorus  pentachloride 
to  a  solution  of  the  preceding  acid  in  thiophen-free  benzene,  warming 
until  the  solution  of  hydrogen  chloride  ceases  and  then  heating  with 
aluminium  chloride  ;  it  crystallises  from  pyridine  in  faintly  yellow 
needles,  m.  p.  over  360°;  its  solution  in  concentrated  sulphuric  acid 
exhibits  a  blue  fluorescence.  When  distilled  with  zinc  dust,  it  forms 
the  corresponding  naphtliacridine. 

(d-Naphthylaniline-2-carboxylic  acid  crystallises  from  acetone  in  white, 
glistening  needles,  m.  p.  212°.  1  :  2 -Naphthacridone  forms  orange- 

yellow  needles,  m.  p.  over  360° ;  its  solution  in  concentrated  sulphuric 
acid  is  yellow  and  exhibits  a  bluish-green  fluorescence  ;  on  reduction 
with  zinc  dust,  the  conesponding  naphthacridine  is  formed. 

[With  Heinrich  Hoz.] — o-Chlorobenzoic  acid  readily  condenses 
with  aminobenzoic  acids  to  form  diphenylaminedicarboxylic  acids, 
which  may  be  converted  into  acridonecarboxylic  acids. 

Diphenylamine-2  :  2 '-dicarboxylic  acid,  C  02H  •  C6  H  4  •  N  H  •  C  6H4  •  C  02H, 
obtained  either  from  o-chlorobenzoic  acid  and  anthranilic  acid  or  by 
the  action  of  ammonia  on  o-chlorobenzoic  acid,  in  which  case 
anthranilic  acid  is  the  primary  product,  crystallises  from  alcohol  in 
colourless  crystals,  m.  p.  295°  (decomp.). 

Acridone-l-carboxylic  acid,  C14H903FT,  separates  from  alcohol  in 
dark  yellow  needles,  m.  p.  325°  (decomp.) ;  its  solution  in  alkalis  is 
yellow  and  exhibits  a  blue  fluorescence ;  its  solution  in  concentrated 
sulphuric  acid  exhibits  a  green  fluorescence.  Its  methyl  ester  crystal¬ 
lises  from  methyl  alcohol  in  yellow  needles,  m.  p.  172°;  its  solution 
in  concentrated  sulphuric  acid  exhibits  a  bluish-green  fluorescence. 

Diphenylamine-2  : 3' -dicarboxylic  acid  crystallises  from  alcohol  in 
faintly  brown  needles,  m.  p.  296°  (decomp.);  its  solution  in  con¬ 
centrated  sulphuric  acid  exhibits  a  blue  fluorescence.  Diphenylamine - 
2  :  4' -dicarboxylic  acid  forms  colourless  needles,  m.  p.  290°  (decomp.). 

A cridone-r6- carboxylic  acid  forms  a  faintly  yellow,  crystalline 
powder,  m.  p.  above  350° ;  its  alcoholic  solution  exhibits  a  blue 
fluorescence;  its  solution  in  concentrated  sulphuric  acid  is  yellow 
and  exhibits  a  bluish-green  fluorescence.  Its  methyl  ester  forms  almost 
colourless  needles,  m.  p.  339° ;  its  solution  in  alcohol  is  faintly  yellow 
and  exhibits  a  blue  fluorescence.  A.  McK. 

Transformations  of  Substituted  o-Chlorobenzoic  Acids  in 
the  Presence  of  Copper.  Fritz  Ullmann  and  Carl  Wagner 
■{Annalen,  1907,  355,  359 — 371.  Compare  preceding  abstract). — The 
authors  have  studied  the  interaction  of  substituted  o-chlorobenzoic" 
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acids  and  amines  in  the  presence  of  copper,  when  substituted  diphenyl- 
amine-o-carboxylic  acids  were  formed,  which  were  then  converted  into 
the  corresponding  acridones. 

Derivatives  of  salicylic  acid  phenyl  ether  were  also  formed  by 
means  of  alkali  phenoxides  and  yielded  xanthone  derivatives,  thus  : 

/VcOoH 


OMe- 


-01 


OMe- 


-C02H 
— 0 - 


I— 


-CO- 


OMe- 


-o--L  J 


2- Chloro-4-nitrotoluene  was  prepared  by  the  action  of  antimony 
pentachloride  on  jo-nitrotoluene  and  from  4-nitro-2-toluidine  by 
Sandmeyer’s  method.  When  oxidised  by  potassium  permanganate,  it 
is  converted  into  2-chloro-4-nitrobenzoic  acid,  which,  when  heated 
with  soda  lime,  water,  and  a  trace  of  copper  powder  at  160 — 170°  for 
six  hours,  is  converted  into  4 -nitrosalicylic  acid ;  the  latter  crystallises 
from  water  in  almost  colourless,  felted  needles,  m.  p.  226°,  and  gives 
a  red  coloration  with  ferric  chloride. 

When  2-chloro-4-nitrobenzoic  acid  is  heated  with  sodium  phenoxide 
and  methyl  alcohol  at  180°  in  the  presence  of  a  trace  of  copper,  it  is 
converted  into  5-nitrodiphenyl  ether carboxylic  acid  [4-nitro-2- 
phenoxybenzoic  acid],  C02H,C6H3{N02)*0Ph,  which  crystallises  from 
benzene  in  almost  colourless  leaflets,  m.  p.  156°. 

00 

3 - Nitroxanthone,  N 02 •  C6H3<CLq_^>C6H4,  is  obtained  from  the 


preceding  acid  either  by  means  of  sulphuric  acid  or  by  treatment  of 
the  chloride  with  aluminium  chloride ;  it  crystallises  from  dilute 
alcohol  in  faintly  yellow  needles,  m.  p.  176°;  its  solution  in  con¬ 
centrated  sulphuric  acid  is  yellow  and  exhibits  a  green  fluorescence. 
When  reduced  by  stannous  chloride,  it  is  converted  into  3 -amino- 
xanthone,  which  separates  from  alcohol  or  toluene  in  faintly  yellow, 
feathery  needles,  m.  p.  232° ;  its  alcoholic  solution  is  almost  colourless 
and  exhibits  a  blue  fluorescence  which,  on  the  addition  of  hydro¬ 
chloric  acid,  becomes  green. 

5-JYitrodiphenylamine-2-carboxylic  acid,  C02H*C6H3(N02)*NHPh, 
obtained  by  the  condensation  of  2-chloro-4-nitrobenzoic  acid  with 
aniline,  crystallises  from  toluene  in  orange-yellow  needles,  m.  p.  230°. 

2 -Nitroacridone,  N02*C6H3<^^^>C6H4,  obtained  by  the  aluminium 

chloride  method,  crystallises  from  nitrobenzene  or  acetic  acid  in  yellow 
needles,  m.  p.  above  350°. 

2  : 4-Dichlorobenzoic  acid  was  prepared  by  the  oxidation  of 
2  :  4-dichlorotoluene  with  potassium  permanganate.  5-Chlorodiphenyl- 
amine~2- carboxylic  acid,  C02H*C8H3Cl'NHPh,  obtained  from  2:4- 
dichlorobenzoic  acid  and  aniline,  crystallises  from  benzene  or  dilute 
alcohol  in  yellow  needles,  m.  p.  207°.  2-Chloroacrulone,  prepared  by 
the  aluminium  chloride  method,  crystallises  from  glacial  acetic  acid  in 
faintly  yellow  needles,  m.  p.  over  360° ;  its  alcoholic  solution  is  yellow 
and  exhibits  a  blue  fluorescence ;  its  solution  in  concentrated  sulphuric 
acid  exhibits  a  bluish-green  fluorescence. 

5-Chlorodiphenyl  ether -2-carboxylic  \ i-chloro-2-phenoxybenzoic \  acid, 
CO^’CgHgChOPh,  prepared  from  2  : 4-dichlorobenzoic  acid  and  sodium 
phenoxide,  crystallises  from  dilute  alcohol  in  colourless,  glistening 

3  n  2 
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needles,  m.  p.  115°.  3 -Chloroxanlhone,  obtained  by  the  sulphuric  acid 

method,  separates  from  alcohol  or  a  mixture  of  benzene  and  light  petrol¬ 
eum  in  white,  silky  needles,  m.  p.  171°;  its  solution  in  concentrated 
sulphuric  acid  is  faintly  yellow  and  exhibits  a  bluish-green  fluorescence. 

2-Chloro-4-toluidine  was  converted,  through  the  diazonium  salt,  into 
2-chloro  g-cresol,  C7H70C1,  which  forms  colourless  needles,  m.  p.  55°, 
b.  p.  229°/735  mm.  When  methylated  by  methyl  sulphate,  it  forms 
2-chloro-i-methoxytoluene,  a  colourless  liquid,  b.  p.  212°.  When  the 
latter  compound  is  oxidised  with  potassium  permanganate,  it  is  con¬ 
verted  into  o-chloroanisic  acid,  m.  p,  208°,  identical  with  the 
acid  obtained  by  Tiemann  by  the  oxidation  of  chloroanisaldehyde. 
It  reacts  with  potassium  phenoxide  in  the  presence  of  a  trace  of  copper 
to  form  4-methoxy-2-phenoxy benzoic  acid,  glistening  needles,  m.  p. 
177°,  which,  with  sulphuric  acid,  forms  3-methoxyxanthone,  m.  p.  129° 
(Dreher  and  Kostanecki,  Abstr.,  1893,  i,  217,  give  the 

solution  of  the  latter  compound  in  concentrated  sulphuric  acid  is 
faintly  yellow  and  exhibits  a  blue  fluorescence.  By  the  action  of 
aluminium  chloride,  3-methoxyxanthone  is  converted  into  3-hydroxy- 
xanthone,  m.  p.  243°,  the  solution  of  which  in  concentrated  sulphuric 
acid  exhibits  a  greenish-blue  fluorescence. 

b-Methoxydiphenylamine-2-carboxylic  acid  separates  fropa  benzene  in 
faintly  yellow,  glistening  leaflets,  m.  p.  178°.  By  the  action  of 
sulphuric  acid,  it  is  converted  into  3-methoxyacridone,  which  separates 
from  dilute  acetic  acid  in  faintly  yellow  needles,  m.  p.  290° ;  the 
alcoholic  solution  of  the  latter  compound  exhibits  a  blue  fluorescence. 

A.  McK. 

Constitution  of  Greiff’s  Dibromoanthranilic  Acid.  Paul 
Friedlander  and  Y.  Laske  ( Monalsh .,  1907,  28,  987 — 989). — Greiff’s 
dibromoanthranilic  acid,  formed  by  the  action  of  bromine  on  o-nitro- 
toluene  (Abstr.,  1880,  648),  must  be  3 : 5-dibromo-2-aminobenzo'c 
acid,  as  if  diazotised  and  boiled  with  alcohol  it  yields  3  :  5-dibromo- 
benzoic  acid,  whilst  its  silver  salt  when  heated  decomposes,  forming 
2  :  4-dibromoaniline.  The  same  constitution  must  be  ascribed  to  the 
dibromoanthranilic  acid  obtained  from  dibromoisatin  by  Dorsch 
(Abstr.,  1886,  359).  G.  Y. 

Synthesis  of  /3-p-iso-Propylphenyl  /1-Hydroxypropionic  Acid. 
G.  Bronstein  {J.  Russ.  Phys.  Chem.  Soc.,  1907,  39,  578 — 587). — When 
cum  inaldehyde  reacts  with  ethyl  bromoacetate  in  the  presence  of  a 
zinc-copper  couple,  an  ester  is  obtained  which  on  hydrolysis  with  hot 
barium  hydroxide  yields  p-z'so-propylphenylacrylic  acid, 

c3H7-criH4-cH  :ch*co2h, 

of  which  the  barium,  (010Hla02)2Ba,7H20,  and  silver  salts  are  described. 
On  saponifying  the  ester  with  cold  barium  hydroxide,  the  barium  salt, 
(Ci2Hi(.03)2Ba,8-5H20,  is  obtained,  which  with  dilute  acid  yields 
B  hydroxy-  B- p-i so propylphem/lpropionic  acid, 

C3H7-CcH4-CH(0II)-CH2-C02H, 

m.  p.  93°.  The  following  salts  have  been  obtained  :  silver,  sodium, 
copper,  zinc,  magnesium,  cobalt,  nickel,  and  mercury .  When  distilled 
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with  sulphuric  acid,  the  acid  loses  water  and  yields  p-isopropylphenyl. 
acrylic  acid ;  but  the  derivatives  obtained  by  the  substitution  of  alkyl 
groups  for  the  hydrogen  in  the  CH2  group,  when  similarly  treated, 
yield  water,  carbon  dioxide,  and  an  unsaturated  hydrocarbon.  These 
derivatives,  like  the  parent  substance,  form  colourless  needles,  more 
soluble  in  hot  than  in  cold  water.  Z.  K. 

Formation  of  Phthalide.  Marcel  Godchot  (Bull.  Soc.  chim., 
1907,  [iv],  1,  829 — 830). — -When  Sabatier  and  Senderens’  method  of 
catalytic  reduction  by  means  of  nickel  is  applied  to  phthalic  anhydride 
at  200°,  phthalide  is  formed  quantitatively.  It  was  found  to  be 
impossible  to  obtain  hydrophthalides  by  this  process  (compare 
Eykmann,  this  vol.,  i,  378).  T.  A.  H. 

Esterification  of  Anisic  and  Gallic  Acids  by  means  of 
Alcoholic  Hydrogen  Chloride.  Anton  Kailan  ( Monatsh .,  1907, 
28,  965 — 986.  Compare  Abstr.,  1906,  ii,  659  ;  this  vol.,  ii,  158,  242, 
243). — A  study  of  the  rate  of  esterification  of  anisic  and  gallic  acids 
by  means  of  hydrogen  chloride  in  alcoholic  solutions  containing  vary¬ 
ing  amounts  of  water,  at  25°.  The  method  employed  is  that 
described  previously  (loc.  cit.).  The  constant  for  the  velocity  of 
esterification,  when  calculated  with  the  aid  of  the  equation  for 
unimolecular  reactions,  is  found  to  increase  more  rapidly  than  the 
concentration  of  the  hydrogen  chloride  in  the  case  of  anisic  acid  in  all 
aqueous-alcoholic  concentrations  or  of  gallic  acid  in  presence  of  much 
water,  but  more  slowly  than  the  hydrogen  chloride  concentration  in 
the  case  of  gallic  acid  in  concentrated  alcohol. 

The  relations  of  the  velocity  constants  to  the  concentrations  of  the 
water  and  hydrogen  chloride  are  represented  by  the  expressions,  for 
anisic  acid:  1  jk=  -  6‘11  +  40-16/c  -  0'6127/c2  +  (  -  138'9  +  101’6/c + 
15-25/c2)iu-l-( -58'1  +  128-4/c  -4-  l*163/c2)io2,  and  for  gallic  acid:  1  )k  = 
-  3-33  + 49'07/c- 2-916/c2  +  (61-1  -23'40/c  +  25'02/c2)w  +  (-276'6  + 
260-6/c— 10’02/c2)tw2.  These  expressions  apply  to  solutions  having  the 
concentration  of  water,  wi^O'03  to  l-3,  and  of  the  hydrogen  chloride, 
c  —  016  to  0*67. 

Anisic  acid  is  esterified  more  rapidly  than  is  p-hydroxybenzoic  acid. 
The  esterification  of  gallic  acid  takes  place  more  slowly  than  would  be 
the  case  if  the  introduction  of  a  hydroxyl  group  into  a  3  :  4-  or 
3  :  5-dihydroxybenzoic  acid  had  the  same  influence  on  the  reaction  as 
the  substitution  of  hydroxyl  for  a  hydrogen  atom  in  benzoic  or  m-  or 
y>-hydroxybenzoic  acid.  The  behaviour  of  anisic  and  gallic  acid  on 
esterification  is  compared  with  and  shown  to  be  analogous  to  that  of  the 
acids  previously  studied.  G.  Y. 

Esterification  of  Unsymmetrical  Di-  and  Poly-basic  Acids. 
XVI.  Derivatives  of  Aminoterephthalic  Acid.  Paul  Cahn- 
Speyer  (Monatsh.,  1907,  28,  803 — 817.  Compare  Abstr.,  1906,  i,  86; 
this  vol.,  i,  60). — The  action  of  an  excess  of  hydrogen  chloride  on 
aminoterephthalic  acid  in  boiling  methyl-alcoholic  solution  leads  to 
the  formation  of  the  dimethyl  ester,  m.  p.  133—134°  (126°:  Ahrens, 
Abstr.,  1886,  801),  but  of  a  limited  amount  of  hydrogen  chloride  to 
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that  of  4-methyl  1-hydrogen  2-aminoterephthalate,  m.  p.  213°,  which 
is  formed  also  on  prolonged  heating  of  the  acid  with  methyl  alcohol 
at  100°  under  pressure,  or  by  partial  hydrolysis  of  the  dimethyl  ester 
by  means  of  potassium  hydroxide  or  hydrogen  chloride  in  methyl 
alcoholic  solution.  On  diazotisation  and  boiling  in  dilute  sulphuric 
acid,  this  yields  4-methyl  1 -hydrogen  2-hydroxy terephthalate  (Wegs- 
cheider  and  Bittner,  Abstr.,  1900,  i,  658).  The  dimethyl  ester  is 
obtained  in  a  yield  of  70%  of  the  aminoterephthalic  acid,  together 
with  small  amounts  of  the  4-monomethyl  ester,  when  the  acid  is 
heated  with  methyl  alcohol  and  concentrated  sulphuric  acid.  The 
action  of  boiling  methyl  iodide  on  silver  aminoterephthalate  leads 
to  the  formation  of  a  mixture  of  the  dimethyl  and  4-monomethyl 
esters ;  at  the  ordinary  temperature,  only  traces  of  the  monomethyl 
ester  are  formed,  whilst  in  the  complete  absence  of  water,  the  reaction 
does  not  take  place  (compare  Wegscheider  and  Frank],  this  vol.,  i, 
373). 

The  product,  m.  p.  265°,  obtained  on  treating  aminoterephthalic 
acid  with  silver  oxide  and  methyl  iodide,  or  the  potassium  hydrogen 
salt  with  methyl  iodide,  is  found  now  to  be  a  mixture  of  methylamino- 
and  dimethylamino-terephthalic  acids  (compare  Suss,  Abstr.,  1906, i,  86). 

Acetylaminoterephthalic  acid  crystallises  in  yellow  needles,  decomp. 
355°,  is  not  fluorescent,  and  is  hydrolysed  readily  by  boiling  dilute 
sulphuric  acid  ;  the  silver,  C10H?O.NAg2,  and  potassium  hydrogen , 
C10H8O5NK,  salts  are  described.  The  dimethyl  ester  has  m.  p,  167°;  the 
4-methyl  hydrogen  ester,  m.  p.  163°,  or  after  a  year,  196 — 199°. 
Another  preparation  of  the  monomethyl  ester  had  m.  p.  208°. 

Acetylmethylaminoterephtbalic  acid  has  m.  p.  255°  (decomp.) 

The  action  of  methyl  iodide  on  silver  hemipinate  leads  to  the 
formation  of  the  dimethyl  and  a-metbyl  hydrogen  esters.  G.  Y. 

Esterification  of  Unsymmetrical  Di-  and  Poly-basic 
Acids.  XVII.  Aminoterephthalic  Esters.  Rudolf  Wegscheider 
( Monatsh .,  1907,  28,  819 — 824). — As  only  one  of  the  two  possible 
monomethyl  esters  of  aminoterephthalic  acid  can  be  prepared  directly 
(compare  preceding  abstract),  the  author  has  prepared  both  isomerides 
by  reduction  of  the  corresponding  methyl  hydrogen  nitroterephthalates 
by  means  of  tin.  and  hydrochloric  acid.  The  product  obtained  from 
/8-methyl  hydrogen  nitroterephthalate  is  identical  with  the  ester 
already  described,  and  when  pure  has  m.  p.  216  —  217°  (corr.). 

1  -Methyl  4- hydrogen  2-aminoterephthalate,  obtained  from  a-methyl 
hydrogen  nitroterephthalate,  forms  yellow  crystals,  m.  p.  216 — 217° 
(corr.),  and  has  a  violet-blue  fluorescence  in  solution.  A  mixture  of 
this  with  the  monomethyl  ester,  formed  by  esterification  of  amino¬ 
terephthalic  acid,  has  m.  p.  192 — 199°.  G.  Y. 

Sodium  Hyposulphite  as  a  Reducing  Agent  for  Organic 
Substances.  Eugene  Grandmougin  ( J .  pr.  Chem.,  1907,  [ii],  76, 
124 — 142). — An  account  of  the  author’s  work  on  the  reduction  of 
organic  substances  by  means  of  sodium  hyposulphite.  Part  of  the 
work  has  been  published  previously  (Abstr.,  1906,  i,  716,  967  ;  this 
vol.,  i,  166) ;  the  following  details  are  new. 

The  reaction  takes  place  most  easily  when  the  substance  to  be 
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reduced  is  soluble  in  aqueous  alkalis  ;  phydroxyazobenzene  is  readily 
reduced  to  aniline  and  />-aminophenol. 

1 -Amino-/?- naphthol-3  :  6-disulphonic  acid,  formed  by  reduction  of 
Ponceau  2R,  is  more  stable,  and  reduces  silver  nitrate  more  slowly 
than  the  product  obtained  on  reduction  with  stannous  chloride  (Witt, 
Abstr.,  1889,  273).  The  following  substances  are  obtained  on  reduc¬ 
tion  in  the  same  manner  of  the  dyes  named :  aniline  and  1-amino- 
/?-naphthol-3  :  6-disulphonic  acid  from  Ponceau  2G ;  aniline  and 
l-amino-/?-naphthol-6  :  8-disulphonic  acid  from  Orange  G  ;  a-naphthyl- 
amine  and  l-amino-/3-naphthol-6  : 8-disulphonic  acid  from  Crystal 
Ponceau  ;  naphthionic  acid  and  l-amino-/?-naphthol-3  : 6-disulphonic 
acid  from  Bordeaux  S ;  naphthionic  acid  and  2-amino-a-naphthol- 
4-sulphonic  acid  from  Azo  Rubin ;  aniline  and  2-amino-a-naphthol- 
4-sulphonic  acid  from  anilineazo-a-naphthol-4-sulphonic  acid. 

Acetylated  azo-compounds  may  be  hydrolysed  during  the  reduction  ; 
thus  the  acetyl  derivatives  of  benzeneazo-a-naphthol  and  benzeneazo- 
/?-naphthol  yield  2-amino-a-  and  l-amino-/?-naphthols,  and  not  the 
corresponding  acetoxy-compounds. 

Whilst  azobenzene  is  reduced  almost  quantitatively  to  hydrazo- 
benzene,  /)-ethoxyazobenzene  yields  a  mixture  of  the  hydrazo-compound 
with  aniline  and  jD-phenetidine. 

o-N  itrobenzeneazosalicylic  acid  is  reduced  to  liydroxyphenylbenzo- 
triazolecarboxylic  acid. 

yj-Nitrophenol  is  reduced  readily  in  alkaline  solution,  forming 
p-aminophenol. 

o-Nitroazobenzene  is  reduced  to  aniline,  o-phenylenediamine,  benzene- 
azoiminobenzene,  and  benzeneazoiminobenzene  oxide. 

Reduction  of  nitroso-/?-naphthol  in  alkaline  solution  leads  to  the 
formation  of  l-amino-/?-naphthol-4-sulphonic  acid  (compare  Boniger, 
Abstr.,  1894,  i,  199). 

Tetramethyldiaminobenzophenone  is  not  reduced  by  sodium  hypo¬ 
sulphite. 

Quinizarin  is  reduced  in  alcoholic  or  alkaline  solution,  forming 
dihydroquinizarin,  which  must  be  1  :  4-dihydroxyoxanthranol.  When 
heated  with  aniline  and  glacial  acetic  acid,  this  forms  a  monoanilide, 
CjoHigOgN,  which  crystallises  in  dark  violet  needles,  m.  p.  153°,  gives 
with  concentrated  sulphuric  acid  a  green  coloration  becoming  blue  on 
addition  of  boric  acid,  and  dissolves  sparingly  in  hot  alkalis  or  alcohol, 
more  readily  in  chloroform  or  glacial  acetic  acid,  forming  violet  to 
blue  solutions.  The  dianilide,  C2fiH1802N.2,  formed  by  heating  dihydro¬ 
quinizarin  with  aniline,  boric  acid,  and  glacial  acetic  acid  at  120 — 125°, 
separates  in  dark,  glistening  crystals,  m.  p.  218°,  is  dichroic  in  con¬ 
centrated  sulphuric  acid  solution,  and  forms  blue  solutions  in  alcohol, 
chloroform,  and  glacial  acetic  acid.  Both  anilides  form  dyes  on 
sulphonation  ;  that  from  the  monoanilide  dyes  wool  in  an  acid  bath 
a  bluish-violet.  The  dye  from  the  dianilide  dyes  wool  bluish-green. 

Reduction  of  alizarin  with  sodium  hyposulphite  leads  to  the  forma¬ 
tion  of  a  product  which  is  not  identical  with  Romer’s  deoxyalizarin 
(Abstr.,  1881,  823),  and  may  be  1  :  2-dihydroxyoxanthranol. 

Indigotin  is  reduced  readily  by  sodium  hyposulphite  in  hot  alcoholic 
solution,  forming  indigo-white.  G.  Y. 
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Menthane-1  :  8-dicarboxylic  Acid  and  a  New  Dicyclic 
Ketone.  Phit.lipe  Barbier  and  Victor  Grignard  ( Compt . 
rend.,  1907,  145,  255 — 257). — By  the  action  of  magnesium  on  an 
ethereal  solution  of  dipentene  dihydrochloride,  a  mixture  of  two  mono¬ 
magnesium  and  one  dimagnesium  compounds  is  obtained  together 
with  a  small  quantity  of  dipentene.  When  the  mixture  of  organo- 
magnesium  compounds  is  submitted  to  the  action  of  carbon  dioxide, 
two  unsaturated  monobasic  acids,  and  menthane-1  : 8-dicarboxylic 

acid,  C02H*CMe<CQg2-Qg2^>CH,CfMe.2*C02H,  are  formed.  The 

two  possible  stereoisomeric  modifications  of  the  latter  acid  have 
both  been  isolated.  The  cts-form  is  a  microcrystalline  powder,  m.  p. 
192°,  the  cis-trans- form,  m.  p.  174 — 175°,  is  more  soluble  in  water. 
The  former  when  boiled  with  acetic  anhydride  gives  the  anhydride, 
CO 

Ci«H,s<c5>0,  m.  p.  about  145 — 148°,  which  on  distillation  at 


atmospheric  pressure  (compare  Blanc,  this  vol.,  i,  220)  evolves  carbon 
dioxide  and  ^hydrogen,  and  forms  the  ketone,  CnH160.  For  the  latter, 
6  '  /OOCMe2\ 


CH2-^7CH,  and  assign  to 


the  authors  propose  the  formula  OMe^— CH2 

\CH=CH 

it  the  name  1:3:  3 -trimethyl  1:7:8:  \-dicyc\o-b,h-hexene-1-one.  It  forms 
a  greenish-yellow  liquid,  b.  p.  93 — 95°/13  mm.,  D°  09886,  nD  P49018. 

E.  H. 


Reaction  of  Organic  Magnesium  Compounds  with  Cinna- 
mylidene  Esters.  I.  Reactions  with  Methyl  Cinnamylidene- 
malonate.  Marie  Reimer  (Amer.  Chem.  J.,  1907,  38,  227 — 237). — 
Experiments  on  the  behaviour  of  Grignard’s  reagent  towards  a  cyano- 
cinnamylideneacetic  acid  showed  that  the  reaction  was  much  more 
complex  than  in  the  case  of  a-cyanocinnamic  acid  (Kohler  and  Reimer, 
Abstr.,  1905,  i,  347).  Since  both  these  compounds  contain  the  system, 


c:c*c:o 

C:N’ 


it  seemed  likely  that  the  complexity  of  the  reaction  was  due  to 


theinfluence  of  the  additionaldouble  linking  in  the  system,  CIC’CIOCIO, 
rather  than  to  the  presence  of  the  cyano-group,  although  Kohler 
(Abstr.,  1906,  i,  427)  has  shown  that  this  group  does  react  with 
Grignard’s  reagent.  The  object  of  the  investigation,  now  being  carried 
out,  is  to  study  the  effect  of  the  double  linking  on  the  reactivity  of  the 
system  CIOCIO.  The  results  described  in  the  present  paper  show 
that  the  compounds  produced  by  the  action  of  both  aromatic  and 
aliphatic  magnesium  compounds  on  methyl  cinnamylidenemalonate  are 
formed  by  1  : 4-addition. 

Methyl  fi-phenyl-y-benzylidene-ethylmalonate, 

CHPh:CH'CHPh’CH(C02Me)2, 

m.  p.  94°,  obtained  by  the  action  of  magnesium  phenyl  bromide  on 
methyl  cinnamylidenemalonate,  crystallises  in  white  prisms.  fi-Phenyl- 
y-benzylidene-ethylmalonic  acid,  m.  p.  166°  (decomp.),  separates  from  hot 
water  in  slender,  white  needles.  On  heating  this  acid  at  175°,  it  is  con¬ 
verted  into  (3-phenyl-y-benzylidenebutyric  acid , 

CHPh:0H-CHPh-0H2*C02H, 
m.  p,  118°,  which  forms  long,  slender  needles. 
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By  the  action  of  magnesium  methyl  iodide  on  the  ester,  methyl 
y-benzylidene-fi-methylethylmalonate ,  b.  p.  2 1  < >°/30  mm.,  is  produced. 
The  acid,  CHPh:CH*CHMe,CH(C02H)2,  m.  p.  120—121°,  crystallises 
in  small,  white  needles,  and,  when  heated  at  160°,  is  converted  into 
y -benzylidene-fS-methylbutyric  acid ,  CHPhlCH*CHMe*CH2*C02H,  m.  p. 
51 — 52°,  which  forms  hard  needles. 

Magnesium  benzyl  chloride  reacts  with  the  ester  with  formation  of 
an  acid,  probably  CHPhICH*CH(CH2Ph),CH(C02H)2,  which  crystal¬ 
lises  in  white  needles.  On  heating  this  acid  at  180°  and  oxidising  the 
product,  benzoic  and  benzylsuccinic  acids  are  obtained,  whence  it  is 
evident  that  the  decomposition  takes  place  thus  : 
CHPh:CH-CH(0H2Ph)-CH(C02H)2  — 

CH  Ph:CH‘CH(CH2Ph)*CH2*C02H — >- 
CcH5-C02H  +  C02H-CH(CH2Ph)-CH2-C02H.  E.  G. 


Action  of  Methylamine  on  Salicylic  Acid  and  Methyl 
o-Etboxybenzoate.  Erancesco  Nicola  ( Chem .  Zentr.,  1907,  ii, 
49 — 50;  from  Giorn.  Farm  Chim.,  1907,50, 193 — 197). — A  33%  solution 
of  methylamine  acts  on  methyl  salicylate  in  the  same  way  as  ammonia, 
but  only  yields  salicylmethylamide  after  heating  at  100°  for  four  hours. 
Methyl  o-ethoxybenzoate  is  hydrolysed  forming  o-ethoxybenzoic  acid. 
Salicylmethylamide,  OH'CgH^CO’NHMe,  m.  p.  91°,  forms  white 
leaflets  and  is  very  readily  soluble  in  alcohol  or  ether,  rather  soluble  in 
boiling  water,  but  very  sparingly  so  in  cold  water.  When  ferric  chloride 
is  added  to  the  aqueous  solution,  a  violet  coloration  is  formed,  and  by 
the  action  of  potassium  hydroxide,  methylamine  and  potassium  salicyl¬ 
ate  are  obtained.  E.  W.  W. 

Observations  on  Aldehydes.  Roberto  Ciusa  (Atti  R.  Accad. 
Lined ,  1907,  [v],  16,  ii,  199 — 204). — The  author  has  examined  certain 
aldehydes  to  ascertain  whether  they  are  in  accord  with  the  classifica¬ 
tion  of  aldehydes  into  :  (I.)  true  aldehydes,  which  give  all  the  reactions 
of  aldehydes,  including  those  of  Angeli  and  Marchetti  (this  vol.,  i,  551), 
and  Doebner  (Abstr.,  1894,  i,  261,532),  and  are  comparable  with  true 
nitroso-derivatives.  (II.)  Aldehydes,  which  are  not  sugars,  which  give 
all  the  reactions  of  aldehydes  with  the  exception  of  that  of  Angeli 
and  Marchetti,  and  are  analogous  to  isonitroso-derivatives  and  are 
hence  termed  isoaldehydes.  (III.)  The  aldoses,  which  give  neither 
Angeli  and  Marchetti’s  reaction  nor  that  of  Doebner  and  are  called 
pseudo-aldehydes. 

Pyrrole-2 -aldehyde,  when  heated  with  pyruvic  acid  and  /3-naphthyl- 
amine  in  absolute  alcoholic  solution,  yields  2-pyrryl-2-naphthacinchonic 
acid,  C18H1202N2,  which  is  a  yellow  substance,  m.  p.  300°  (decomp.). 

Similarly,  o-nitrobenzaldehyde  yields  2-o-nitrophenylnaphthacinchonic 
acid,  C20H12O4N2,  which  crystallises  from  alcohol  in  microscopic 
needles,  m,  p.  265°  (decomp.),  and  glycollaldehyde  gives  2 -methoxy- 
naphthacinchonic  acid,  C15H1103N,  which  separates  from  alcohol  in 
crystals,  m.  p.  255°. 

Glycollaldehyde  also  gives  Angeli  and  Marchetti’s  reaction. 

T.  H.  P. 
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Spontaneous  Oxidation  in  Presence  of  Hydramides.  Makio 
Betti  ( Gazzetta ,  1907,  37,  ii,  91 — 99). — The  oxidation  of  1 -phenyl - 
3-methyl-5-pyrazolone  in  alcoholic  ammonia  solution  to  rubazonic  acid 
(Abstr.,  19<J6,  i,  985)  takes  place  when  the  benzaldehyde  is  replaced 
by  another  aromatic  aldehyde.  With  salicylaldehyde,  the  rubazonic 
acid  is  accompanied  by  4-salicylidene-bis-l-phenyl-3-methyl-5-pyr- 
azolone ;  with  anisaldehyde,  by  4-anisylidene-bis-l-phenyl-3-methyl- 
5-pyrazolone,  and  so  on ;  the  hydramide  derivatives  formed  by  these 
aldehydes  with  ammonia  accelerate  the  oxidation  more  than  the 
aldehydes  themselves.  The  oxidation  also  occurs  in  presence  of 
formaldehyde,  but  not  with  other  aliphatic  aldehydes  or  acetone  \ 
formaldehyde  has  a  strong  tendency  to  react  with  ammonia,  yielding 
hexamethylenetetramine,  a  compound  which,  in  some  ways,  is  analogous 
to  the  aromatic  hydramides. 

The  conclusion  is  drawn  that  the  oxidation  is  not  effected  by  those 
aldehydes  having  the  characteristic  property  of  giving,  with  ammonia, 
additive  products  of  the  type  B*OH(OH)*NH2,  in  the  formation  of 
which  no  oxygen  becomes  detached.  On  the  other  hand,  aldehydes 
which  react  with  ammonia,  forming  compounds  of  the  typeR'CHINX, 
and  liberating  oxygen  in  the  form  of  water,  act  energetically  in 
bringing  about  the  oxidation.  The  action  may,  indeed,  be  a  catalytic 
one,  depending  on  this  detachment  of  oxygen  from  the  aldehyde 
molecule. 

In  anhydrous  solutions,  the  reaction  proceeds  very  slowly  at  first, 
but  rapidly  after  an  hour  or  so.  The  presence  of  a  small  quantity  of 
water  hence  appears  to  exert  an  influence  on  the  reaction.  The  oxida¬ 
tion  is,  however,  not  affected  by  the  bis-pyrazolone  compounds  formed 
with  the  rubazonic  acid.  T.  H.  P. 

Intramolecular  Atomic  Transpositions.  VII.  Influence  of 
Substituents  of  the  Phenyl  G-roup  on  the  Transformation  of 
Benzopinacones  into  Benzopinacolins.  P.  J.  Montagne  ( Rec . 
trav.  chim.,  1907,  20,  253 — 272.  Compare  this  vol.,  i,  140,  141). — 
When  treated  with  acetyl  chloride,  benzopinacone  and  its  derivatives 
are  converted  into  benzopinacolins,  the  transformation  being  accom¬ 
panied  by  the  migration  of  a  phenyl  group.  When,  however,  not  only 
phenyl  groups  but  also  substituted  phenyl  groups  are  attached  to 
the  IC^OH^C^OH)!  residue,  migration  of  either  of  these  two  kinds  of 
groups  may  occur.  The  author  proposes  to  examine  this  migration 
for  pinacones  containing  differently  substituted  phenyl  radicles,  so  as 
to  ascertain,  in  each  case,  whether  these  radicles  migrate  more  easily  or 
more  difficultly  than  phenyl  itself.  Thorner  and  Zincke  (Abstr.,  1878,1, 
223)  have  shown  that,  when  heated  with  acetyl  chloride,  s-diphenyl- 
di-^-tolylpinacone  is  converted  into  /3-di-p-tolyldiphenylpinacolin,  and 
Acree  (Abstr.,  1905,  i,  216)  states  that  this  transformation  is  quanti¬ 
tative.  ^-Tolyl  hence  migrates  more  readily  than  phenyl.  In  the 
case  of  s-diphenyldi-jtJ-chlorophenylpinacone,  the  author  finds  that  both 
the  phenyl  and  ^-chlorophenyl  radicles  migrate,  but  the  former  (60%) 
to  a  greater  extent  than  the  latter  (40%).  The  influence  of  the 
chlorine  atom  on  the  migration  of  phenyl  is  hence  opposed  to,  and 
weaker  than,  that  exerted  by  the  methyl  group.  This  result  is  not  in 
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accord  with  the  general  law  laid  down  by  Tiffeneau  (Abstr.,  1902, 
i,  666)  to  the  effect  that  the  tendency  of  the  phenyl  group  to  migrate 
according  to  the  scheme  *CPh!CH2  — >-  R*00'CH2Ph  is  greatly 
enhanced  when  the  phenylic  hydrogen  is  replaced  by  substituents 
which  increase  its  molecular  magnitude  and  hence  also  its  ability  to 
migrate. 

s -Diphenyldi  p-chlorophenylpinacone, 

C6H4Cl*CPh(OH)*CPh(OH)*CgH4Cl, 
prepared  by  reducing  p-chlorobenzophenone  either  by  the  action  of 
sunlight  on  its  alcoholic  solution  or  by  means  of  zinc  dust  and  acetic 
acid,  separates  from  alcohol  in  white  crystals,  m.  p.  168°  (decomp.). 

p -Chlorobenzhydrol,  C6H4Cl*CHPh*OH,  prepared  by  reducing  j?-ehloro- 
benzophenone  either  by  zinc  dust  and  acetic  acid  or  by  sodium  amalgam 
and  alcohol,  crystallises  from  light  petroleum  in  long  needles,  m.  p.  62°, 
and  has  the  normal  molecular  weight  in  boiling  benzene. 

4 -Chlorodiphenylmethane,  CH2Ph*C6H4Cl,  prepared  by  reducing 
/i-chlorobenzophenone  by  means  of  phosphorus  and  hydriodic  acid  in 
acetic  acid  solution,  has  b.  p,  298°/742’5  mm.,  and  has  the  normal 
molecular  weight  in  boiling  benzene.  T.  H.  P. 

Intramolecular  Atomic  Transpositions.  VIII.  Preparation 
of  2:4: 6-Trichlorobenzophenone  and  of  Phenyl  a-  and 
Naphthyl  Ketones.  P.  J.  Montagne  ( Kec .  trav.  ckim.,  1907,  20, 
273 — 284). — 2  :4  :  6-Trichlorobenzophenone,  CgHgClg'COPh,  prepared 
by  the  interaction  of  benzoyl  chloride  and  1:3:  5-trichlorobenzene  in 
presence  of  aluminium  chloride,  separates  from  light  petroleum  in 
shining,  prismatic  crystals  belonging  to  the  triclinic  system  [P.  M. 
Jaeger,  a:b  :c=l -3908:1  : 1-1537;  a=129°56f',  /3  =  123°21f',  y  = 
60°26'],  m.  p  103-5°,  b.  p.  356°/763  mm. 

2:4:  6-Trichlorobenzamide,  already  prepared  (Abstr.,  1903,  i,  169), 
separates  from  a  mixture  of  absolute  alcohol,  light  petroleum,  and 
benzene  in  shining,  rhombic  crystals  [F.  M.  Jaeger,  a\b\c  = 
0-5380:1:1-5180]. 

The  interaction  of  benzoyl  chloride  and  naphthalene  in  carbon 
disulphide  solution  in  presence  of  aluminium  chloride  yields  a 
mixture  of  phenyl  a-naphthyl  ketone  (78-5%),  m.  p.  75  5°,  b.  p. 
386°/764  mm.  or  225°/12  mm.,  and  phenyl  /3-naphthyl  ketone  (14%), 
m.  p.  82°,  b.  p.  398°/754  mm,,  which  were  separated  by  crystallising 
from  alcohol,  the  a-derivative  being  deposited  first.  T.  H.  P. 

2:4:2':  4'-Tetramethylbenzophenone.  Jacob  Boeseken  ( Eec . 
trav.  chim.,  1907,  26,  285 — 288). — The  tetramethylbenzophenone, 
obtained  by  the  interaction  of  ra-xylene  and  an  excess  of  carbon 
tetrachloride  in  presence  of  aluminium  chloride  (Abstr.,  1905,  i,  423), 
does  not  yield  an  oxime  or  a  hydrazone.  It  is,  however,  found  to  be 
identical  with  the  ketone  obtained  by  distillation  of  calcium  2  :  4-di- 
methylbenzoate,  and  is  hence  2:4:2':  4'-tetramethylbenzophenone, 
CgHgMeg'CO’CgHgMe^  The  constants  for  the  compound  are:  (1) 
prepared  from  m-xylene  and  carbon  tetrachloride,  b.  p.  185°/5  mm., 
D12  1-0506,  D15  P0477,  n'D2  1-5876  ;  (2)  prepared  from  calcium 
2  :  4-dimethylbenzoate,  b.  p.  188°/7  mm.,  D15  1*043,  n\l  1-5869. 
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When  the  ketone  is  boiled  with  zinc  in  a  faintly  alkaline  alcoholic 
solution,  no  reduction  takes  place,  only  2  :  4-dimethylbenzoic  acid 
being  formed.  T.  H.  P. 

Some  Derivatives  of  Tetrachloro-o-benzoquinone.  C.  Loiung 
Jackson  and  Robert  D.  MacLaurin  ( Amer .  Chem.  J.,  1907,  38, 
127 — 175.  Compare  Abstr.,  1906,  i,  97). — Jackson  and  Porter 
(Abstr.,  1903,  i,  266  ;  1904,  i,  254)  have  shown  that  by  the  action  of 
methyl  alcohol  on  tetrabromo-o-benzoquinone,  two  substances  are 
formed,  namely,  the  compound  4C602Br4,Me0H  and  the  a-compound 
(octabromo-l'-hydroxy-l-methoxy-o-benzoquino-l-moDoxide).  By  the 
action  of  various  reagents  on  the  a-compound,  the  isomeric  /3-compound 
(octabromo-l'-hydroxy-l-methoxy-o-benzoquino-l  :  2  :  2-trioxide)  is  pro¬ 
duced.  Further  work  on  these  substances  has  been  carried  out  by 
Jackson  and  Carlton  (Abstr.,  1905,  i,  907),  Jackson  and  Russe  (Abstr., 
1906,  i,  288),  and  by  Jackson  and  MacLaurin  (this  vol.,  i,  223). 

The  action  of  methyl  alcohol  on  tetrachloro-o-benzoquinone  has  now 
been  studied  and  the  following  six  products  have  been  isolated.  The 
/3-compound  (octachloro-l'-hydroxy-l-methoxy-o-benzoquino-l  :  2  ^-tri- 
oxide),  3:5:  6-trichloro  4-methoxy-o-benzoquinone  methylhemiacetal, 
3:5: 6-trichloro-2-hydroxy-p-benzoquinone,  chloroanilic  acid,  hexa- 
chloro-o-benzoquinomethylhemiacetalcatechol  ether,  and  hexachloro-o- 
benzoquinodimethylhemiacetalcatechol  ether.  The  difference  in  the 
products  obtained  from  the  tetrabromo-  and  tetrachloro-o-quinones  is 
chiefly  ascribed  to  the  fact  that  in  the  former  compound  the  action  is 
confined  to  the  oxygen  atoms,  whilst  in  the  latter  compound  the 
chlorine  also  takes  part  in  the  reaction. 

The  ^-compound  {octachloro- 1  '-hydroxy-l-methoxy-o-benzoquino-l  :  2  :  2- 
trioxide),  OMe-CgCl^OgiC^Cl^OH,  m.  p.  157°,  forms  rhombic  plates, 
and  has  a  structure  corresponding  with  that  of  the  /3-compound 
obtained  from  tetrabromo-o-quinone  (this  vol.,  i,  223). 

3:5:  6-Trichloro-i-methoxy-o-benzoquinone  methylhemiacetal, 

00<C(OggMej-CCl>c(oMe), 

m.  p.  138 — 140°,  crystallises  in  thick,  white,  rhombic  plates )  its 
acetyl  derivative  has  m.  p.  149 — 150°,  and  its  phenylhydrazone,  m.  p. 
235°.  By  the  action. of  concentrated  hydrochloric  acid  on  this  compound, 
it  is  converted  into  3:5:  6-trichloro-2-bydroxy-/>-benzoquinone  (Zincke 
and  Schaum,  Abstr.,  1894,  i,  233). 

Hexachloro-o-benzoquinomelhylhemiacetalcatechol  ether, 

C6Cl402:C6Cl20(0H)(0Me),_ 

m.  p.  198°,  crystallises  in  yellow  needles  and  yields  an  acetyl  deriv¬ 
ative,  m.  p.  215°.  The  diacetyl  derivative  of  hexachlorodihydroxy- 
catechol  ether,  m.  p.  290°,  forms  white,  lustrous  leaflets. 

Idexachloro-o-benzoquinodimethylhemiacetalcatechol  ether, 
C6Cl402:C6Cl2(0H)2(0Me)2, 

m.  p.  218°,  crystallises  in  white  plates,  and  when  gently  heated  with 
strong  sulphuric  acid  is  converted  into  hexachloro-o-benzoquino catechol 
ether,  whilst  on  reduction  or  by  the  action  of  hydrochloric  acid  it  is 
converted  into  hexachlorodihydroxycatechol  ether. 

The  remarkable  observation  was  made  during  the  course  of  these 
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experiments  that  when  3  :  5  :  6-trichloro-2-hydioxy-jt)-benzoquinone  is 
left  Avith  methyl  alcohol  and  hydrochloric  acid,  hexachloro-o-benzo- 
quinomethylhemiacetalcatechol  ether  is  produced,  a  jo-quinone  thus 
being  converted  into  a  derivative  of  an  o-quinone. 

By  the  action  of  ethyl  alcohol  on  tetrachloro-o-benzoquinone,  four 
compounds  are  formed,  namely,  3:5:  6-trichloro-2-hydroxy-jo-benzo- 
quinone,  chloroanilic  acid,  a  compound,  m.  p.  115°,  and,  as  principal 
product,  a  compound,  C28H12O10Cl12,  m.  p.  210°,  which  forms  yellow, 
rhombic  plates  and  probably  consists  of  hexachloro-o-benzoquinocatechol 
ether  (2  mols.)  combined  with  ethyl  alcohol  (2  mols.). 

n-Propyl  and  isoamyl  alcohols  react  with  tetrachloro-o-benzoquinone 
with  formation  of  3:5: 6-trichloro-2-hydroxy-p-benzoquinone  and 
chloroanilic  acid.  isoPropyl  alcohol  yields  only  chloroanilic  acid,  whilst 
Jerf.-butyl  alcohol  furnishes  a  product,  m.  p.  250°,  which  may  be  the 
/3- compound ,  octachloro-l-tert.-butyloxy-Y-hydroxy-obenzoquino-l  :  2  :  2- 
trioxide.  Benzyl  alcohol  gives  a  yellow  substance,  m.  p.  215°. 

When  tetrachloro-o-benzoquinone  is  treated  with  ordinary  undried 
toluene,  the  following  four  products  are  obtained.  Tetrachloro-o-benzo¬ 
quinone  with  1  mol.  toluene  of  crystallisation  ;  the  a- water  compound, 
OH,C6Cl4'02*C6Cl4,0H,  m.  p.  172°,  which  crystallises  in  needlts  ;  a 
small  quantity  of  a  brown  compound,  m.  p.  182 — 183°;  and  a 
substance,  C24H08C113,  m.  p.  290°,  which  is  probably  composed  of  the 
hexachloro-o  benzoqninocatechol  ether  (1  mol.)  with  heptachloro-o-benzo- 
quinocatechol  hemiether  (1  mol.),  but  the  way  in  which  these  ethers 
are  united  in  the  substance  has  not  yet  been  ascertained. 

By  the  action  of  glacial  acetic  acid  on  tetrachloro-o  benzoquinone,  the 
a -compound,  octachloro-l  -acetoxy-Y -hy  dr  oxy-o-benzoquino-\ -monoxide, 
OAc*C6C14:O3:C0C14*OH,  m.  p.  250 — 252°,  is  produced,  which  crystal¬ 
lises  in  white  needles. 

When  tetrachloro-o-benzoquinone  is  warmed  with  water  for  a  few 
minutes,  it  is  converted  into  hexachloro-o-benzoquinocatechol  ether.  If 
this  ether  is  treated  with  methyl  alcohol,  it  yields  hexachloro-o-benzo- 
quinomethylhemiacetalcatechol  ether,  whilst  if  a  little  water  is  added 
to  the  methyl  alcohol,  hexachloro-o-benzoquinodimethylhemiacetal- 
catechol  ether  and  chloroanilic  acid  are  produced.  Ethyl  alcohol  reacts 
with  the  ether  with  formation  of  chloroanilic  acid  and  a  compound, 
m.  p.  210°,  identical  with  that  obtained  by  the  action  of  ethyl  alcohol 
on  tetrachloro-o-benzoquinone.  w-Propyl  alcohol  yields  a  compound, 
m.  p.  210°.  Phenylhydrazine  reduces  the  ether  to  hexachlorodi- 
hydroxycatechol  ether.  E.  G. 

Derivatives  of  Menthone.  Eyvind  Bodtker  ( Compt .  rend.,  1907, 
146,  329 — 331).: — Organo-magnesium  compounds  do  not  act  on  ethyl- 
menthone  (compare  Haller  and  Bauer,  Abstr.,  1906,  i,  440,  441). 
When  an  ethereal  solution  of  benzylidenementhone  is  added  to  a 
solution  of  magnesium  ethyl  bromide,  phenylmenthylethylmelhane, 

which  forms  white  needles,  m.  p.  102‘5— 103’5°, 
GO 

[a]D  -79°34',  in  benzene  solution,  and  a  substance  crystallising  in  fine 
needles  in  quantity  insufficient  for  analysis,  m.  p.  83 — 84°,  are  formed. 
If  before  treating  with  water,  benzoyl  chloride  (1  mol.)  is  added  to  the 
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reaction-product  a  further  reaction  occurs  and  the  viscous  substance 
obtained,  after  saponification  with  alcoholic  potash,  gives  white  needles, 
m.  p,  102*5 — 103*5°,  identical  with  the  above,  and  a  stereoisomeride, 
m.  p.  89 — 91°.  The  reactions  occurring  in  the  latter  case  are  probably 

2C8H16<?/1?™  _  +  2Ph*COCl  = 

8  16^CEt*OMgBr 

.CICHPh  D 

+  MgCl2  +  MgBr2; 


2C8H16<1 


CEt-OCOPh 


C8H16<^:CHPh 


+h2o=c8h16<; 


CH-CHEtPh 


+  PhCO„H. 


'CEt-OCOPh  2  8  16  XX) 

If  bromobenzene  is  used  instead  of  ethyl  bromide,  the  product  con- 

„  7.  ,  7  ,  ,  ,  UH-CHPh9  ,  , 

sists  or  diphenylmenthijlmet/ume,  C8-H10<[  i  ,  slender  needles, 

vU 


no.  p.  139 — 140°,  feebly  dextrorotatory  in  benzene  solution.  By 
means  of  the  benzoyl  chloride  reaction,  two  stereoisomerides  are 
obtained,  one  having  m.  p.  160  5 — 161*5°,  [a]D  -158°30',  the  other 
m.  p.  136 — 137°,  and  inactive,  A  mixture  of  the  latter  with  the 
substance,  m.  p.  139 — 140°,  has  m.  p.  130°,  whilst  alcoholic  potash 
transforms  the  substance,  m.  p.  139 — 140°,  into  its  isomeride,  m.  p. 
136—137°.  E.  H. 


Reactions  of  Unsaturated  Nitrocompounds.  Jakob 
Meisenheimer  ( Annalen ,  1907,  355,  249 — 311). — The  transformation 
of  9-nitroanthracene  into  the  isomeric  anthraquinoneoxime  has 
already  been  interpreted  by  the  author  (Abstr.,  1902,  i,  795),  thus  : 


CH<p6u4>C’N02 


'C6h4 


.^r 


0Me-CH<^4>C:N02K 


II. 


C(OMe),<pf’S4>C:NOK  — > 

III. 

CO<<W>C:N-OH. 

^6  4 

IV. 


(I)  is  converted  into  (II)  by  5%  cold  methyl-alcoholic  potassium 
hydroxide  and  into  (III)  by  10%  boiling  methyl-alcoholic  potassium 
hydroxide;  (II)  is  converted  into  (III)  by  10%  boiliDg  methyl-alcoholic 
potassium  hydroxide,  and  (III)  into  (IV)  by  dilute  mineral  acids. 
The  mechanism  of  those  changes  was  clear,  with  the  exception  of  the 
change  of  (II)  into  (111)  and,  with  the  object  of  •  elucidating  this 
particular  phase,  the  work  recorded  in  the  present  paper  was  under¬ 
taken.  Evidence  is  submitted  for  the  formation  of  nitrosomethoxy- 
C  ,H 

anthracene,  OMe,C<Cp6H4^>C,NO,  as  intermediate  between  (II)  and 
(III). 

A  large  number  of  nitro-compounds  has  been  investigated  from  the 
same  standpoints. 

[With  Friedrich  Heim,] — The  action  of  alkalis  on  phenylnitro- 
ethylene  has  already  been  studied  by  Meisenlieimer  and  Heim  (Abstr., 
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1905,  i,  269).  Phenylnitroethylene  interacts  with  sodium  methoxide 
in  methyl-alcoholic  solution,  thus  : 

CHPh:CH*N02  +  NaOMe  =  OMe‘CHPh*CH:N02Na. 

The  resulting  solution  quickly  changes  with  production  of  resins. 
With  dilute  methoxide  at  the  ordinary  temperature,  from  20 — 30%  of 
/3S-dinitro-a-methoxy-ay-diphenylbutane, 

0Me*CHPh-CH(N02)-CHPh-GH2-N02 
( loc .  cit.),  was  isolated  together  with  appreciable  amounts  of  the 
corresponding  benzoic  ester,  the  bulk  of  the  nitroethylene  resinifying. 
Accordingly,  2  mols.  of  nitroethylene  react  with  1  mol.  of  alcohol, 
and  the  acetaloxime  anticipated  was  not  formed. 

The  molecular  weight  of  /3S-dinitro-a-methoxy-ay-diphenylbutane 
was  determined  in  ethylene  dibromide  solution.  Further  details 
regarding  the  sodium  salt  and  the  tribromo-derivative, 

0Me-CHPh-CBr(N02)-CHPh*CBr2-N02, 
are  given.  The  dibromo- derivative,  C,7H1606N2Br2,  obtained  as  a  by¬ 
product  in  the  preparation  of  the  tribromo-derivative,.  separates  from 
acetone  in  prisms,  m.  p.  186°  (decomp.).  Another  bromide, 
C0FT9O3NBr2,  obtained  by  the  action  of  bromine  (4  atoms)  on  the 
sodium  salt,  crystallises  from  methyl  alcohol  in  glistening  leaflets, 
m.  p.  156°. 

The  behaviour  of  /38-dinitro-a-methoxy-ay-diphenylbutane  towards 
concentrated  methyl-alcoholic  potassium  hydroxide  was  studied.  The 
acetaloxime  anticipated  was,  however,  not  obtained,  disruption  taking 
place  with  the  formation  of  benzoic  acid  and  a  brown  resin.  It  is 
supposed  that  the  acetaloxime  is  not  stable  under  the  conditions 
employed. 

Phenylnitroethylene  is  converted  by  exposure  to  light  into  a 
compound,  which  is  not  isophenylnitroethylene,  as  Priebs  supposes, 
but  is  the  polymeride,  (C8H702N)2 ;  it  dissolves  in  alkalis,  but  is 
reprecipitated  by  acids. 

Better  results  were  obtained  by  the  authors  with  a-nitrostilbene. 
This  compound  may  be  prepared  according  to  Knoevenagel  and  Walter 
(Abstr.,  1905,  i,  65)  by  the  condensation  of  phenylnitromethane  with 
benzaldehyde  by  aid  of  aliphatic  bases  or  by  the  action  of  alkali  on 
either  the  a-  or  the  /3-form  of  diphenyldinitroetbane,  thus  : 

N02-CHPh-CHPh*N02  -  HN02  CHPh:CPh-N02 ; 
the  same  compound  is  formed,  no  matter  whether  the  a-  or  /3-form 
referred  to  is  used,  although  two  a-nitrostilbenes  are  theoretically 
possible. 

a-Nitrostilbene  readily  acts  on  sodium  methoxide  to  form  /3-nitro- 
<n-methoxy-a/3-diphenylethane,  which,  by  the  action  of  concentrated 
methyl-alcoholic  potassium  hydroxide,  gives  the  anticipated  acetal. 

The  stilbene,  necessary  for  the  preparation  of  the  diphenyldinitro- 
ethanes,  was  prepared  from  benzyl  chloride  by  means  of  Grignard’s 
reaction,  but  the  method,  although  the  best  of  those  attempted,  does 
not  give  a  satisfactory  yield.  ft-Nit7'o-a-methoxy-a/3-diphenylethane(a), 
OMe,CH.Ph,CHPh*]N02,  obtained  by  the  addition  of  sodium  methoxide 
to  (a)-diphenyldiuitroethane  dissolved  in  methyl  alcohol,  separates 
from  methyl  alcohol  in  colourless  needles,  m.  p.  130 — 131°.  It  is  not 
■changed  when  boiled  for  half  an  hour  with  28%  methyl-alcoholic 
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potassium  hydroxide.  The  corresponding  fi-nitro-a-methoxy-afj- 
diphenylethane(fi)  crystallises  in  prisms,  m.  p.  97 — 98° ;  when  carbon 
dioxide  is  passed  into  its  alkaline  solution,  the  a-form  is 
precipitated. 

7-Nitrostilbene  is  readily  obtained  from  either  form.  (S-Nitro- a- 
ethoxy-afi-diphenylelhane,  C16H]703iN,  obtained  from  a-nitrostilbene 
and  ethyl-alcoholic  potassium  hydroxide,  forms  colourless  needles, 
m.  p.  92°. 


&yn.- fienzilmonoximedimethylacetal, 


CPh(OMe)2*  OCPh 
OH*N 


,  obtained  by 


the  action  of  28%  methyl-alcoholic  potassium  hydroxide  on  nitrometh- 
oxydiphenylethane  at  150°,  forms  silky  needles,  m.  p.  208°  (decomp.). 
Its  benzyl  ether ,  C23H2303N,  crystallises  from  methyl  alcohol  in 
colourless  prisms,  m.  p.  71 — 72°,  and  is  converted  by  concentrated 
hydrochloric  acid  into  a-benzilmonoxime  benzyl  ether,  m.  p.  94 — 95°. 
syn.-Benziloximedimethylacetal  was  also  defined  by  its  direct 
conversion  into  /8-benzilmonoxime  by  means  of  concentrated  hydro¬ 
chloric  acid. 

[With  Leo  Jochelson.] — The  behaviour  of  a-nitro-4'-methoxy-stil- 
bene  towards  alkali  is  similar  to  thatof  a-nitrostilbene  itself.  In  methyl- 
alcoholic  solution,  it  combines  with  alkali  methoxides  very  readily 
with  the  formation  of  /3-nitro-a-inethoxy-a-anisyl  /J-phenylethane.  The 
latter  compound  is  very  stable  towards  alkali  in  methyl-alcoholic 
solution,  but  at  160 — 170°  is  converted  into  4'-methoxybenzilmon- 
oxime-/3/3-dimethylacetal,  which  is  saponified  by  cold  concentrated 
hydrochloric  acid  with  the  formation  of  4'-methoxybenzilmonoxime. 
The  following  phases  may  thus  be  realised  : 

0Me-C6H4-CH:CPh*N02  ->  OMe-C0H4-CH(OMe)-CPh:NO2K  — > 
OMe-C6H4-C(OMe)2-CPh:N-OH  —>■  OMe-C6H4-CO-CPh:N-OH. 
These  reactions  proceed  quantitatively  with  the  exception  of  the 
formation  of  the  acetaloxime. 

a-Nitro-4'-methoxystilbene  was  prepared  by  the  condensation  of 
phenylnitromethane  with  anisaldehyde. 

fi-Nitro-a-methoxy-a.-anisyl-fi-phenylethane, 

0Me-C6H4-CH(0Me)CHPh-N02, 
crystallises  from  methyl  alcohol  in  silky  needles,  m.  p.  139°. 

4  ’ -Methoxybenzilmonoxime- (5(d-dimethylacetal, 

OMe  •  C0H4*  C(OMe)2  •  CPh  I N  •  OH, 

separates  from  methyl  alcohol  in  colourless  needles,  m.  p.  206 — 208° 
(decomp.).  Its  solution  in  concentrated  sulphuric  acid  is  blood-red, 
and  when  poured  into  water  it  yields  anisic  acid.  As  by-products  in 
its  preparation,  anisic  acid,  benzoic  acid,  benzaldehyde,  and  benzald- 
oxime  (in  an  impure  state)  were  isolated. 

Methoxybenziloximedimethylacetal  methyl  ether, 

OMe-C6H4«C(OMe)2-CPh:N-OMe, 

obtained  by  the  action  of  methyl  iodide  on  a  solution  of  the  acetal¬ 
oxime  in  a  mixture  of  methyl  alcohol  and  concentrated  methyl- 
alcoholic  potassium  hydroxide,  crystallises  from  methyl  alcohol  in 
colourless  needles,  m.  p.  82 — 83°. 

4' -Methoxybenziloxime,  OMe'CgH^CO’CPhiN’OH,  crystallises  from 


ORGANIC  CHEMISTRY. 


861 


methyl  alcohol  in  colourless,  prismatic  needles,  m.  p.  130 — 131°.  Its 
solution  in  concentrated  alkali  is  yellow.  Its  methyl  ether  separates 
from  methyl  alcohol  in  colourless  crystals,  m.  p.  93 — 94°;  sometimes  a 
stereoisomer ide  is  formed,  which  crystallises  from  methyl  alcohol  in 
glistening,  silvery  needles,  m.  p.  79,5°,  and  is  the  less  stable  of  the  two 
forms ;  it  is  not  decided  which  modification  is  syn-  and  which  anti-. 
ja-Methoxydeoxybenzoin  (4'-methoxy-/3-ketodi benzyl), 
OMe-CflH4*CO-CH2Ph, 

obtained  by  the  reduction  of  4'-methoxybenziloxime,  or  of  the  acetald- 
oxime  with  zinc  dust  and  acetic  acid,  crystallises  from  methyl  alcohol 
in  colourless,  stellate  needles,  m.  p.  77 — 78°.  The  formation  from  the 
benziloximo  is  probably  accompanied  by  the  transient  existence  of  an 
oxyethylamine,  thus  : 

OMe-C0H4-CO-CPh:N*OH  — >  OMe-C6H4*CH(OH)*CHPh-NH2  — > 
OMe-CcH4-C(OH):CHPh  OMe*C6H4-CO-CH2Ph. 

When  acted  on  by  bromine,  the  preceding  deoxybenzoin  forms 
p  methoxybromodeoxi/benzoin  (i'-methoxy-a-bromo-B-ketodibenzyl), 
OMe-C6H4-CO-CHPhBr, 

which  crystallises  from  methyl  alcohol  in  colourless  needles,  m.  p. 
73 — 74°,  and,  by  treatment  with  sodium  carbonate,  yields  p-methoxy- 
benzoin,  m.  p.  108°. 

The  next  section  of  the  work  deals  with  the  behaviour  of  derivatives 
of  yS-nitroanethole,  which  readily  acts  on  alkali  methoxide ;  by  the 
action  of  carbon  dioxide,  l-anisyl-2-nitropropane-l-oxymethane  is 
formed. 

/3-Nitroanethole  was  prepared  by  the  action  of  alcoholic  ammonia  on 
anetholepsewrfonitrosite. 

B-Nitro-a-methoxy-a-anisylpropane,  OMe*  C0H4*  CH(OMe)  •  CH  Me  •  N  02, 
is  a  yellow  liquid,  b.  p.  172 — 174’5°/12 — 14  mm.  When  acted  on  by 
bromine  water,  it  forms  B-bromo-B-nitro-a.-methoxy-a-anisylpropane, 
0Me’06H4’CH(0Me)*CBrMe'N02,  which  crystallises  from  petroleum 
in  silvery  needles,  m.  p.  76°. 

/?-Nitro-a-methoxy-a-anisylpropane  is  very  stable  towards  alkali, 
differing  in  this  respect  from  the  behaviour  of  the  methyl  alcohol 
additive  product  derived  from  phenylnitroethylene  and  resembling  the 
corresponding  products  from  the  nitrostilbenes  described.  After  boil¬ 
ing  for  ten  hours  with  very  concentrated  methyl-alcoholic  potassium 
hydroxide,  it  is  partly  unchanged  ;  the  bulk  is  resinified,  whilst  from 
10%  to  20%  yields  anisic  acid,  anisaldehyde,  and  anisyl  alcohol.  The 
following  changes  doubtless  take  place  : 

(1)  0Me-C6H4*CH(0Me)-CMe:N02K  +  H20  = 

OMe-C6H4-CHO  +  CHMe:N02K  +  MeOH  ; 

(2)  2 OMe •  C6H4 •  CHO  +  H20  =  0Me-C6H4*C02H  +  OMe-CeH4-CH2*OH. 
It  is  probable  that  an  acetaloxime  is  produced  as  an  intermediate 

product  which  undergoes  decomposition  in  the  presence  of  the  strong 
alkali,  thus  : 

OMe-C6H4-C(OMey  CMelN-OH  +  2H20  = 

0Me-C6H4-C02H  +  CHMe'.N-OH  +  2MeOH. 
The  author  next  gives  the  experimental  details  accumulated  by 
himself  with  1-nitronaphthalene  and  9-nitrophenanthrene  respectively. 
1-Nitronaphthalene  is  very  sensitive  towards  hot  alcoholic  alkali; 
VOL.  XCil.  i.  3  o 


862 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


when  boiled  with  alkali,  it  is  converted  into  a  black  mass,  which  could 
not  be  crystallised,  but  small  amounts  of  products  which  were  soluble 
in  alkali  were  obtained.  At  22 — 24°,  the  action  is  slower,  but  it  was 
not  possible  to  detect  in  the  filtrate  the  nitrodihydronaphthol  methyl 
ether  which  might  be  anticipated  to  result  from  the  action  of  potassium 
methoxide.  The  filtrate  contained  k-nitroso-\-naphthol  methyl  ether, 
C,1Hp02N,  which  crystallises  from  methyl  alcohol  in  yellowish-green 
needles,  m.  p.  64 — 65°.  When  water  is  added  to  the  green  methyl- 
alcoholic  solution  of  the  preceding  compound,  a  green  oil  is  precipitated 
which,  on  the  addition  of  a  trace  of  dilute  hydrochloric  acid,  is  con¬ 
verted  into  naphthaquinoneoxime,  the  potassium  salt  of  which  was 
analysed.  1  : 4- Naphthaquinoneoxime  methyl  ether,  CuH902N,  obtained 
by  the  addition  of  methyl-alcoholic  potassium  hydroxide  to  a  methyl- 
alcoholic  solution  of  naphthaquinoneoxime,  and  subsequent  addition  of 
methyl  iodide  to  the  resulting  potassium  salt,  separates  from  methyl 
alcohol  in  bright  yellow  needles,  m.  p.  80 — 82°. 

When  alkali  is  added  to  the  green  solution  of  4-nitroso-l-naphthol 
methyl  ether  in  methyl  alcohol,  a  change  of  tint  to  yellow  occurs, 
and  this  solution  contains  without  doubt  the  potassium  salt  of 
1  : 4-naphthaquinoneoxime  dimethylacetal,  although  the  salt  could  not 
be  isolated. 

The eolourof  thesecompounds isof  interest.  The nitrosonaphthol ether 
is  green  in  accordance  with  the  annexed  structure.  The 
l  naphthaquinoneoxime,  on  the  other  hand,  is  faintly  yellow 

/?\/ \  and  almost  colourless,  a  fact  which  is  not  in  accordance 

|  ||  |  with  a  quinonoid  structure,  especially  when  one  considers 

that  the  corresponding  quiuone  is  intensely  yellow.  The 
OMe  Potas^uin  sa^’  obtained  from  the  naphthaquinoneoxime, 
is,  however,  dark  yellowish-brown,  and  its  solutions  are 
reddish-brown. 

The  author  is  inclined  to  assign  a  quinonoid  structure  to^  the 
potassium  salt,  and  a  non-quinonoid  structure  to  the  free  oxime. 

9-Nitrophenanthrene  is  attacked  by  methyl-alcoholic  potassium 
hydroxide  with  comparative  difficulty  ;  there  is  no  action  in  the  cold, 
but,  on  heating,  action  takes  place,  although  the  primary  product,  nitro- 
dihydrophenanthrol  methyl  ether,  could  not  be  isolated.  When  the 
product,  obtained  by  boiling  for  £  hour,  is  poured  into  an  excess  of 
water,  a  slight  precipitate,  probably  consisting  of  azo-  and  azoxy- 
phenanthreDe,  is  formed.  When  the  aqueous  solution  is  extracted 
with  ether,  phenanthrenequinoneoximedimelhylacetal,  C16H1503N,  is 
obtained  as  colourless  prisms,  m.  p.  166 — 167°  (decomp.).  The 
alkaline  mother  liquors,  from  which  the  preceding  compound  had  been 
isolated,  gave  an  appreciable  amount  of  phenanthraquinoneoxime, 
m.  p.  158°.  A.  McK. 


1 :4-Dimethyl-2-naphthaquinol.  Guido  Bargellini (AttiR.Accad. 
Lincei,  1907,  [v],  16,  ii,  205 — 214). — By  the  action  of  nitrous  acid 
on  1  :  4-dimethyl-2-naphthol  in  ethereal  solution,  the  author  obtains  the 


dimethylnaphthaquinonitrole,  C6H4<^ 


CMe(N02)*C0 


CMe— — 


f  __  (compare  Zincke, 
Cxi 


Abstr.,  1903,  i,  756),  which  is  converted  by  the  action  of  ether  and 
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acetic  acid  into  the  dimethylnaphtha-i/f-quinoF  (compare  Bamberger, 

Abstr.,  1901,  i,  141),  Thig  latter  compound 

is  found  to  be  identical  with  the  compound,  m.  p.  104 — 105°,  prepared 
by  Cannizzaro  and  Carnelutti  (Abstr.,  1883,  77  ;  compare  also 
Cannizzaro  and  Andreocci,  Abstr.,  1896,  i,  488),  and  termed  by  them 
oxydimethylnaphthol.  The  compound  described  as  the  phenyl- 
hydrazone  of  the  latter  (Cannizzaro  and  Andreocci,  loc.  cit.)  must,  in 
the  light  of  Bamberger’s  researches  (Abstr.,  1902,  i,  509),  be 
regarded  as  benzeneazodimethylnaphthalene, 


c6h4< 


CMe:C*N2Ph 

CMe.'CH 


with  this  formula,  Cannizzaro  and  Andreocci’s  analytical  results  are 
in  better  accord  than  with  that  of  the  phenyl hydrazone. 

Dimethylnaphthaquinonitrole ,  C12Hn03I7,  separates  from  ether  as  an 
oil  which  subsequently  changes  to  yellow  crystals,  m.  p.  99 — 400°. 

XIMelC-HVCO'NH, 


Dimethylnaphthylazocarlonamide,  C6H4<^ 


CMeiCH 


(com¬ 


pare  Bamberger,  loc.  cit.),  prepared  by  the  action  of  semicarbazide  on 
dimethylnaphtha-^-quinol,  is  deposited  from  aqueous  alcohol  as  a 
pale  orange-yellow,  crystalline  powder,  m.  p.  167 — 168°  (decomp.), 
dissolves  in  hydrochloric  acid  giving  a  green  coloratioD,  and  in  con¬ 
centrated  sulphuric  aoid  forming  a  green  solution  which  changes  to 
red,  and  is  readily  soluble  in  ether,  acetic  acid,  or  chloroform. 

T.  H.  P. 


d-Phellandrene  in  the  Oil  of  Abies  Siberica.  Iwan  Schindel- 
meiser  ( Chem .  Zeit.,  1907,  31,  759 — 760.  Compare  Abstr.,  1903,  i, 
267  ;  Bertram  and  Walbaum,  Abstr.,  1893,  i,  659). — <7-Phellandrene 
and  dipentene  have  now  been  found,  in  addition  to  camphene  and 
pinene  previously  observed,  in  the  oil  of  Abies  sibirica .  The  phellan- 
drene  nitrite,  obtained  from  the  fraction  b.  p.  169 — 172°,  had  m.  p. 
106 — 107°,  [ a]D  —  46'16°,  D20l-478,  and  may  have  contained  ^-phellan- 
drene  nitrite  (compare  Wallach,  Abstr.,  1887,  967  ;  Schreiner,  Abstr., 
1901,  i,  600).  G.  Y. 

Presence  of  Amygdonitrile  Glucoside  [/-Mandelonitrile 
Glucoside]  in  Cerasus  Padus.  Henri  Herissey  (J.  Pharm.  Chim., 
1907,  [vi],  20,  194 — 198). — From  1000  grams  of  young  branches  of 
Cerasus  Padus  covered  with  opening  buds,  the  author  has  isolated 
about  0‘3  gram  of  /-mandelonitrile  glucoside,  which  was  identified  by  its 
rotatory  power,  by  its  conversion  into  prulaurasin  by  means  of  a  small 
quantity  of  baryta  (compare  Caldwell  and  Courtauld,  Trans.,  1907, 
91,  671),  and  by  hydrolysis  with  hydrochloric  acid  which  yields 
7-phenylglycollic  acid.  T.  H.  P. 

Production  of  Prulaurasin  by  the  Action  of  a  Soluble 
Enzyme  on  isoAmygdalin.  Henri  Herissey  (/.  Pharm.  Chim., 
1907,  [vi],  20,  198 — 201). — When  yeast  is  mixed  with  40  times 
its  weight  of  distilled  water  and,  after  five  or  six  hours,  separated  by 

3  o  2 
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filtration  under  pressure,  washed  with  water,  and  dried  at  33-34°,  it  is 
found  to  be  capable  of  transforming  isoamygdalin  into  prulaurasin 
(compare  Caldwell  and  Courtauld,  this  vol.,  ii,  809). 

Contrary  to  the  statement  of  Caldwell  and  Courtauld  (Trans.,  1907, 
91,  673),  tsoamygdalin  is  stable  and  non-hygroscopic  and  can  be  dried 
in  the  air.  T.  H.  P. 

Taxicatin,  a  New  Glucoside  from  Taxus  baccata.  Charles 
Lefebvre  {J.  Pharm.  Chim.,  1907,  [vi],  20,  241 — 254.  Compare 
Chevallier  and  Lassaigne,  ibid.,  1818,  [ii],  4,  558;  Lucas,  Arch. 
Pharm.,  1856,  [ii],  85,  145  ;  Marine,  Chem.  Centr.,  1876,  [iii],  7,  166  ; 
Hilger  and  Brandes,  Abstr.,  1890,  650;  Thorpe,  Trans.,  1902,  81, 
874). — Taxicatin,  C13H0207,  crystallises  from  alcohol  in  colourless 
needles,  m.  p.  169 — 170°  (corr).  Crystals  obtained  from  aqueous 
solutions  contain  2H20.  In  95%  alcoholic  solution,  aD=  —  67'25°.  It 
is  decomposed  by  emulsin  or  by  2%  sulphuric  acid  into  dextrose  and  a 
substance  readily  soluble  in  ether  and  chloroform.  When  the 
glucoside  is  treated  with  a  drop  of  nitric  acid,  a  blue  coloration 
is  produced. 

The  yield  of  taxicatin  was  35  grams  from  70  kilos,  of  fresh  sub¬ 
stance.  Twigs  of  Taxus  baccata  were  found  to  contain  both  invertin 
and  emulsin.  N.  H.  J.  M. 

Presence  of  Aucubin  in  Different  Species  of  Plantago.  L. 
Bourdier  (/.  Pharm.  Chim.,  1907,  [vi],  26,  254 — 266). — The  glucoside 
aucubin  obtained  by  Bourquelot  and  Herissey  (Abstr.,  1905,  i,  364) 
from  Aucuba  japonica  was  found  to  be  present  in  Plantago  major,  P. 
media,  and  P.  lanceolata,  and  it  probably  occurs  in  P.  arenaria,  in  P. 
Cynops,  and  in  P.  Psyllium.  All  varieties  of  Plantago  were  found  to 
contain  invertin  and  emulsin.  N.  H.  J.  M. 

Two  New  Glucosides,  Linarin  and  Pectolinarin.  Timothee 
Klobb  ( Compt .  vend.,  1907,  145,  331- — 334). — It  has  already  been 
shown  (this  vol.,  ii,  123)  that  the  substance  “linaric  acid,”  isolated 
from  Linaria  vulgaris,  is  a  glucoside  which  has  been  named  linarin. 
It  is  now  shown  that  the  gelatinous  substance,  pectolinarin,  discovered 
by  Schlagdenhauffen  in  the  same  plant,  is  also  a  glucoside,  differing 
in  composition  from  linarin  by  a  molecule  of  water.  Linarin  is  very 
difficultly,  pectolinarin  easily,  hydrolysed  by  hydrochloric  acid.  Both 
glucosides,  on  hydrolysis,  give  a  reducing  sugar  and  a  mixture  of 
linaric  and  anhydrolinaric  phenols.  Linarin  is  Isevorotatory  ;  when 
dissolved  in  hydrochloric  acid  to  a  1'2%  solution,  it  has  a  —  61  ’8°. 

Pectolinarin  is  a  straw-yellow,  amorphous  substance,  m.  p. 
188 — 190°  (onMaquenne  block),  which  is  tiansformed  into  crystallised 
linarin  by  prolonged  boiling  with  water.  Both  linarin  and  pecto¬ 
linarin,  when  dissolved  in  normal  alkali,  are,  in  twenty-four  hours, 
transformed  into  /^-modifications.  /3-Linarin,  on  hydrolysis  with  hydro¬ 
chloric  acid,  gives  anhydrolinaric  phenol  in  straw-yellow  needles, 
m.  p.  267 — 268°,  which  dissolves  in  sodium  hydroxide  solution  giving 
a  golden-yellow  liquid,  but  no  green  flakes,  and  forms  an  acetyl 
derivative,  C19H9OcAc3.  /3-Pectolinarin,  by  similar  treatment, 
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gives  linaric  phenol  in  lemon-yellow  crystals,  m.  p.  245°.  This 
dissolves  in  sodium  hydroxide  to  a  solution  which  gives  a  deep 
green,  flocculent  precipitate  in  contact  with  air  (difference  from  an- 
hydrolinaric  phenol).  Assuming  that  the  sugar  formed  is  a  hexose, 
the  author  suggests,  provisionally,  that  the  hydrolysis  of  a-linarin 
should  be  represented  by  the  equation  : 


C50Hs0O25  =  O10H,4O7  +  O10H„O,  +  2C6Hl206. 
Linaric  phenol.  Anhydrolinaric 
phenol. 


E.  H. 


Rhinanthin.  Marcel  Mirande  ( Compt .  rend.,  1907,  145, 

439 — 442). — The  glucoside  rhinanthin,  C58H52O40,  which  is  relatively 
rare  in  Rhinanthus,  Euphrasia,  and  Odontites,  occurs  abundantly  in 
the  Orobanches  and  Phelipcea.  A  detailed  description  is  given  of 
the  microchemical  reactions  of  the  glucoside,  and  also  of  the  parts 
of  Orohanchehederce  and  Pedicularis  comosa  in  which  it  is  found. 

In  the  Orobanches,  the  quantity  of  rhinanthin  diminishes  as  the 
seed  ripens  and  as  the  stem  dries.  When  the  stem  is  dry,  it  appears  no 
longer  to  contain  the  glucoside. 

Rhinanthin  is  interesting  as  a  glucoside,  which  is  localised  specially 
in  the  wood  of  certain  generally  parasitic  plants.  E.  H. 

Chlorophyll.  IV.  Yellow  Substances  which  accompany 
Chlorophyll.  Richard  Willstatter  and  Walter  Mieg  ( Annalen , 
1907,  355,  1 — 28.  Compare  this  vol.,  i,  784). — An  investigation  of 
two  yellow  pigments,  carrotene  and  xanthophyll,  which  occur  together 
with  chlorophyll  in  green  leaves. 

Carrotene,  obtained  by  extracting  stinging-nettle  leaves  with  light 
petroleum,  crystallises  in  copper-coloured  leaflets  which  appear  red  by 
transmitted  light,  and  is  undoubtedly  identical  with  the  carrotene 
obtained  from  carrots.  The  results  of  analysis  and  molecular  weight 
determinations  show  that  it  has  the  formula  C40H56,  and  not  C26H38 
as  assigned  to  it  by  Arnaud  (Abstr.,  1885,  670  ;  1886,  711  ;  1887,  859). 
It  is  probable  that  erythrophyll  (Bongarel,  this  Journ.,  1877,  ii,  790) 
and  chrysophyll  (Schunck,  Abstr.,  1889,  279)*  are  identical  with 
carrotene,  and  that  Husemann’s  carroten  ( Annalen ,  1861,  117,  200)  is 
a  definite  oxidation  product  of  carrotene,  C40H56O2,  isomeric  with 
xanthophyll. 

Carrotene  absorbs  oxygen  to  the  extent  of  34’3%  oF  its  weight,  being 
converted  into  a  colourless  substance  (compare  Arnaud,  Abstr.,  1890, 
285).  It  likewise  combines  with  iodine,  forming  camotene  iodide, 
C40H56T2,  which  crystallises  in  rosettes  of  dark  violet  prisms  and 
sinters  and  decomposes  at  140 — 170°. 

Xanthophyll,  which  accompanies  chlorophyll  in  the  alcoholic  extract 
of  leaves,  is  similar  to  carrotene  in  appearance,  but  differs  from  it  in 
that  the  crystals  appear  yellow  by  transmitted  light.  Molecular 
weight  determinations  and  analysis  show  that  it  has  the  formula 
C4oH6602.  It  combines  with  methyl  and  ethyl  alcohols,  forming  the 
substances  C40H5bO2,CH4O  and  C40H56O2,C2H6O  ;  the  alcohol  is  slowly 
given  off  in  a  vacuum.  Xanthophyll  is  an  indifferent  substance,  and 
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reacts  neither  as  an  alcohol,  acid,  nor  ketone.  Like  earrotene,  it 
readily  absorbs  oxygen  to  the  extent  of  36-55%  of  its  weight.  From 
the  oxidised  material,  the  compound ,  C40H56O18,  was  isolated  in  the 
form  of  a  white,  crystalline  powder,  which  swells  up  at  100°  and  melts 
slowly  at  140°. 

Xanthophyll  readily  unites  with  iodine,  forming  xanthophyll  iodide, 
C40H56O2I2,  which  crystallises  in  tufts  of  thin,  dark  violet  prisms  with 
a  metallic  lustre. 

The  authors  maintain  that  it  is  impossible  by  the  methods  of 
Kraus,  Sorby  ( Proc .  Roy.  Soc.,  1873,  21,  442),  and  Marchlewski  and 
Schunck  (Trans.,  1900,  77,  1080)  to  obtain  chlorophyll  free  from 
earrotene,  and  they  show,  further,  that  Kraus’s  method  is  superior  to 
that  of  Sorby  for  the  separation  of  xanthophyll  from  chlorophyll. 

W.  H.  G. 

Studies  in  the  Chlorophyll  Group.  T.  Kozniewski  and 
Leon  Marchlewski  ( Annalen ,  1907,  355,  216 — 234.  Compare  Will- 
statter  and  Hocheder,  this  vol.,  i,  784  ;  Tsvett,  ibid.,  787). — Phyllo- 
xanthin,  extracted  from  Ficus  repens  and  carefully  freed  from  phyllo- 
cyanin,  is  dissolved  in  90%  alcohol,  and  potassium  hydroxide  added  to 
make  a  6%  solution.  After  being  heated  for  thirty  minutes,  the 
products  are  isolated  and  examined  by  Willstatter’s  method  (this 
vol.,  i,  69).  The  ethereal  solution  is  extracted  with  2%,  5%,  10%,  and 
25%  solutions  of  hydrochloric  acid.  The  10%  extract  has  a  reddish- 
brown  colour  ;  the  ethereal  extract  of  the  diluted  solution  is  red  and 
strongly  fluorescent,  whilst  the  residual  hydrochloric  acid  solution  is 
dark  green  and  non-fluorescent,  and  on  evaporation  leaves  a  dark 
green  substance  which  is  called  phylloxantrubin,  the  spectrum  of 
which  is  very  similar  to  that  of  the  original  phylloxanthin.  From  the 
25%  extract  is  obtained  a  neutral  substance,  called  phylloxantverdin, 
the  spectrum  of  which  in  ethereal  solution  shows  two  absorption  bands 
in  the  red,  a  faint  one  in  the  orange,  and  a  stronger  one  in  the 
bluish-green. 

Alkachlorophyll  is  converted  by  alcoholic  hydrogen  chloride  into 
the  so-called  phyllotaonin  ethers,  which  yield  on  hydrolysis  a  phyllo- 
taonin  which  should  be  identical  with  that  obtained  by  Schunck 
by  the  action  of  alkalis  on  phyllocyanin.  Schunck’s  results  of  the 
spectroscopic  examination  of  his  phyllotaonin  in  ethereal  solution, 
according  to  which  the  substance  shows  five  absorption  bands  which 
become  six  after  treatment  with  acid,  have  been  criticised  adversely 
by  Marchlewski,  who  found  that  crystalline  phyllotaonin  in  ethereal 
solution  yields  a  six-banded  spectrum  without  treatment  by  acids. 
The  authors  have  reinvestigated  the  subject,  working  on  larger 
quantities  of  materials.  A  mixture  of  methyl  and  ethyl  phyllotaonin 
(0'67  gram)  is  heated  for  twenty-five  minutes  with  3%  alcoholic  sodium 
hydroxide,  and  the  products  of  hydrolysis  are  isolated,  dissolved 
in  ether,  and  extracted  with  2%,  4%,  7%,  11%,  and  15%  hydrochloric 
acid.  The  phyllotaonin  produced  by  the  hydrolysis  is  present  mainly 
in  the  4%  extract,  and  is  obtained  in  the  form  of  a  steel-blue  mass 
(0'55  gram).  The  spectrum  of  its  ethereal  solution,  which  is  olive- 
green  with  red  fluorescence,  contains,  before  evaporation,  five  bands 
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and  recalls  that  of  phyllocyanin  ;  by  the  evaporation  of  its  ethereal 
solution,  phyllotaonin  is  changed  incompletely  into  another  substance 
called  aWophyllotaonin,  the  change  being  complete  when  phyllotaonin 
is  evaporated  repeatedly  with  chloroform.  From  the  incompletely 
transformed  product,  a  substance  can  be  obtained  the  six-banded 
spectrum  of  which  is  identical  with  that  of  Sehunck’s  crystalline 
phyllotaonin. 

a^oPhyllotaonin  is  a  feebly  basic  substance,  dissolves  sparingly  in 
ether  forming  a  non-fluorescent  solution  the  spectrum  of  which  is 
identical  with  that  of  crystalline  ethylpliyllotaonin,  from  which 
substance  ct^ophyllotaonin  differs  by  its  solubility  in  very  dilute 
aqueous  sodium  hydroxide.  When  its  solution  in  sodium  hydroxide  is 
acidified  immediately,  the  substance  is  recovered  unchanged ;  if  some 
time  elapses  before  acidifying,  a  substance  is  obtained  the  spectrum 
of  which  is  identical  with  that  of  Sch -nick's  crystalline  phyllotaonin  ; 
if  the  alkaline  solution  is  boiled  before  acidifying,  the  aWophyllotaonin 
is  converted  into  the  phyllotaonin  obtained  as  above  by  the  hydrolysis 
of  the  phyllotaonin  ethers. 

These  results  indicate  that  Schunck’s  crystalline  phyllotaonin,  the 
spectrum  of  which  shows  six  bands,  is  a  mixture  of  a//ophyllotaonin 
and  the  authors’  phyllotaonin,  the  spectrum  of  which  has  five  absorp¬ 
tion  bands.  This  deduction  is  supported  by  the  facts  that  a  mixture 
of  the  dilute  ethereal  solutions  of  a^ophyllotaonin  and  phyllotaonin 
has  the  same  spectrum  as  Schunck’s  crystalline  phyllotaonin,  and  that 
from  the  latter  in  ethereal  solution  7%  hydrochloric  acid  extracts  the 
authors’  phyllotaonin,  11%  and  15%  hydrochloric  acid  a  mixture 
of  phyllotaonin  and  aWophyllotaonin,  whilst  a^ophyllotaonin  alone 
remains  in  the  residual  ethereal  solution. 

Little  can  be  said  concerning  the  nature  of  the  change  of  phyllo¬ 
taonin  into  a^ophyllotaonin,  and  vice  versa.  Acids  alone  do  not 
cause  the  former  change.  The  fact  that  phyllotaonin  changes  into 
a^ophyllotaonin  after  prolonged  keeping  in  a  dry  atmosphere 
indicates  that  the  change  may  be  one  of  anhydride  formation. 

C.  S. 

Chlorophyll.  Leon  Marchlewski  ( Biockem .  Zeitsch.,  1907,  5, 
344 — 345). — Largely  a  polemical  reply  to  Tsvett  (this  vol.,  i,  787). 
It  is  pointed  out  that  /3-chlorophyllan  cannot  be  identical  with  phyll- 
oxanthin,  as  the  absorption  spectra  of  the  two  substances  are  different. 

J.  ,T.  S. 

The  Dye  of  Antique  Purple  from  Murex  brandaris.  Paul 
Friedlander  ( Monatsh 1907,  28,  991 — 996). — A  short  account  is 
given  of  the  work  of  various  authors  on  the  purple  of  the  ancients. 
The  dyes  obtained  by  Schunck  (Trans.,  1879,  35,  589  ;  1880,  37,  613) 
and  Letellier  (Abstr.,  1889,  1207  ;  1890,  1452)  cannot  be  the  purple 
of  the  Romans,  as  Purpura  lapillus  does  not  occur  in  the  Mediter¬ 
ranean. 

A  small  amount  of  a  pure  purple  dye  has  been  obtained  now  from 
Murex  brandaris  ;  it  contains  nitrogen,  but  not  sulphur,  forms  dark 
violet  crystals,  and  in  its  appearance,  the  colour  of  its  vapour,  and  ab- 
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sorption  spectrum  resembles  indigotin,  but  is  distinguished  from  this 
by  its  more  sparing  solubility,  by  giving  with  cold  concentrated 
sulphuric  acid  a  reddish-violet  coloration,  becoming  brownish-violet 
when  heated,  and  yielding  a  reddish-violet  precipitate  on  addition  of 
water.  When  treated  with  fuming  sulphuric  acid,  the  purple  dye 
yields  a  blue,  soluble  sulphonic  acid,  and  on  reduction  in  alkaline  solu¬ 
tion  forms  a  slightly  yellow  solution  from  which  it  separates  as  a 
reddish-violet,  flocculent  precipitate  on  exposure  to  air.  These  proper¬ 
ties  show  that  the  purple  dye,  whilst  closely  resembling  indigotin  and 
thioindigotin,  is  not  identical  with  either  (compare  Abstr.,  1906,  i, 
378  ;  this  vol.,  i,  334).  G.  Y. 

Monocarboxylic  Acids  of  Thiophen.  Gerardus  L.  Voerman 
(Bee.  irav.  chim.,  1907,  20,  293 — 310). — The  author  has  made  various 
physico-chemical  measurements  of  thiophen-2-  and  3-carboxylic  acids, 
and  of  the  isomeric  a-acid  of  Meyer  (V.  Meyer,  “  Die  Thiophengruppe,” 
Brunswick,  1888),  in  order  to  ascertain  the  relation  of  the  a-acid  to 
the  2-  and  3-acids. 

The  melting-point  curve  for  mixtures  of  the  2-  and  3-acids  shows 
that  the  two  acids  form  two  series  of  homogeneous  mixed  crystals, 
with  a  gap  between  25%  and  60‘5%  of  the  3-acid.  The  electrical  con¬ 
ductivity  of  the  mixtures  was  also  determined. 

[F.  M.  Jaeger. — Crystals  of  the  2-acid  have  only  rudimentary  ends 
and  cannot  be  defined  morphologically,  but  those  of  the  3-acid  are 
monoclinic.  The  acids  form  a  series  of  isodimorphous  mixtures,  with 
a  gap  from  22'5%  to  61 — 62%  of  the  3-acid.] 

Meyer’s  a-acid  represents  one  term  in  the  series  of  mixed  crystals, 
and  contains  82 — 83%  of  the  2-acid  and  17 — 18%  of  the  3-acid. 
Preliminary  experiments  indicate  that  it  can  be  separated  into  its 
components  by  crystallisation.  T.  H.  P. 

Crystalline  Double  Iodide  of  Bismuth  and  Strychnine. 

Emmanuel  Pozzi-Escot  (Ann.  Chim .  anal.,  1907,  12,  357). — Bismuth 
and  strychnine  form  a  crystalline  double  iodide  which  is  well  suited 
for  the  microchemical  identification  of  strychnine.  The  reagent  is 
prepared  by  adding  a  large  excess  of  potassium  iodide  to  a  very  dilute 
solution  of  bismuth  chloride,  containing  a  small  amount  of  alcohol, 
and  acidifying  with  hydrochloric  acid.  If  this  is  added  to  a  solution 
of  a  strychnine  salt,  there  is  formed  a  chocolate-brown  precipitate, 
which  rapidly  becomes  crystalline,  and  glistens  when  agitated.  Under 
the  microscope,  the  precipitate  appears  as  a  matted  mass  of  needles  to¬ 
gether  with  isolated,  flame-coloured,  dichroic,  prismatic  crystals. 

G.  Y. 

Double  Iodide  of  Bismuth  and  Cocaine.  Emmanuel  Pozzi- 
Escot  (Ann.  Chim.  anal.,  1907,  12,  358). — The  double  iodide  of 
bismuth  and  cocaine  is  obtained  usually  as  a  brick-red,  amorphous 
precipitate,  but  if  precipitated  by  means  of  the  reagent  described  in  the 
preceding  abstract  and  heated  becomes  crystalline  after  some  hours. 
Under  the  microscope,  the  precipitate  appears  as  matted,  fiery-red 
needles,  and  serves  for  the  microchemical  identification  of  cocaine. 
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The  precipitate  dissolves  in  alcohol  forming  an  orange-yellow  solution  ; 
it  does  not  crystallise  from  this  solution  on  evaporation,  but  does 
so  after  some  hours  from  an  aqueous  solution  iD  presence  of  an  excess 
of  bismuth.  G.  Y. 

Picrolonates  of  Certain  Alkaloids.  William  H.  Warren  and  R.  S. 
Weiss  ( J .  Biol.  Chevi.,  1907,  3,  327 — 338). — The  following  numbers 
give  the  number  of  grams  of  picrolonic  acid  (4-nitro-l-/)-nitrophenyl-3- 
methyl-5-pyrazolone)  which  dissolve  in  1  c.c.  of  the  respective  solvents  : 
water,  0‘001 7 ;  alcohol,  0  0209  ;  ether,  0*005;  benzene,  0*0024; 
chloroform,  0*015  ;  ethyl  acetate,  0*041 ;  amyl  alcohol,  0*0056.  An 
alcoholic  solution  of  the  acid  may  be  used  for  precipitating  alkaloids, 
and  the  reaction  is  more  delicate  than  that  with  picric  acid,  but  not  to 
a  very  marked  extent.  The  picrolonates  of  the  following  alkaloids 
are  described:  coniine,  pale  yellow,  large  rhombohedra,  m.  p.  195*5° 
(decomp.);  nicotine,  long  prismatic  needles,  m.  p.  213°;  strychnine, 
crystalline  plates,  or  rectangular  prisms,  m.  p.  about  275°  (decomp.) ; 
brucine,  cubical  crystals,  m.  p.  256°  (decomp.) ;  morphine,  broad,  flat 
needles,  readily  soluble  in  alcohol,  m.  p.  186*5°;  codeine,  deep  yellow 
rosettes  of  short  prisms,  m.  p.  219°;  atropine,  pointed  crystals, 
m.  p.  194°;  quinine,  hair-like  needles,  m.  p.  225°;  hydrastine,  long, 
flat  needles,  m.  p.  220°.  All  the  salts  contain  1  mol.  of  the  base 
combined  with  one  of  picrolonic  acid,  with  the  exception  of  the  quinine 
salt,  which  contains  2  mols.  of  the  acid. 

Picrolonates  of  cocaine,  aconitine,  and  caffeine  have  not  been 
obtained. 

Brucine  picrate  exists  in  two  modifications, a  yellow  and  an  orange-red; 
the  former  is  transformed  into  the  latter  when  heated  at  213°.  J.  J.  S. 

Bebeerine.  Hermann  Hildebrandt  (Archiv.  exp.  Path.  Pharm., 
1907,  57,  279 — 284). — Scholtz  has  shown  that  bebeerine  and  pelosine, 
formerly  known  only  in  the  amorphous  state,  may  be  crystallised  from 
methyl  alcohol  and  that  they  may  be  recovered  again  in  the  amorphous 
condition  by  means  of  chloroform.  Buxine,  from  Buxus  sempervirens, 
does  not  show  these  properties,  and  is  therefore  distinct  from  the  two 
former  compounds.  The  chemical  constitution  of  the  crystalline  and 
the  amorphous  bebeerine  is  the  same,  0H*C16Hu0(01Vle)N’Me.  It  is 
lsevorotatory.  Recently  in  investigating  the  alkaloidal  constituents 
of  the  roots  of  Pareira  brava  he  obtained  a  dextrorotatory,  crystalline 
substance  having  the  same  specific  rotation  and  constitution  as  bebeerine, 
and  the  same  m.  p.  as  the  latter  when  crystalline.  By  admixture 
in  chloroform,  the  racemic  compound,  m.  p.  300°,  which  could  also  be 
isolated  from  the  plant,  was  obtained.  The  physiological  action  of  the 
following  compounds  was  investigated.  The  amorphous  and  crystalline 
forms  of  d-  and  7-bebeerine,  the  racemic  modification  in  small  quantities, 
the  methiodide,  and  commercial  bebeerine  sulphate.  The  latter 
substance  contains  other  alkaloidal  constituents  besides  bebeerine.  In 
frogs,  no  results  could  be  obtained  bearing  on  the  differences  of  effect 
between  the  various  bases.  The  general  effect  was  that  of  curare.  In 
white  mice,  subcutaneous  injection  of  a  3%  solution  of  the  chloride  gave 
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results  dependent  on  the  direction  of  rotation  of  the  alkaloid.  The 
racemic  compound  behaved  as  a  molecular  mixture. 

With  dogs,  using  the  d-base,  a  dose  of  the  crystalline  form,  equiva¬ 
lent  to  a  lethal  dose  of  the  amorphous  form,  has  no  effect.  The  dextro- 
crystalline  base  is  much  more  toxic  to  cats  than  dogs.  The  amorphous 
form  of  the  Z-base  is  much  more  toxic  than  the  crystalline  form  to  dogs. 
Bebeerine  was  recovered  from  the  urine  of  the  animals  experimented 
upon  partly  as  an  easily  decomposed  combination  with  glycuronic  acid. 
Molecular  weight  determinations  point  to  the  simple  molecular  formula 
C18H2103N  for  both  the  amorphous  and  the  crystalline  modifications. 

G.  S.  W. 

[Carnosine.]  Wladimir  von  Gulewitsch  ( Zeitsch .  physiol.  Ckem ., 
1907,  52,  527 — 528). — The  reactions  of  carnosine  with  silver  nitrate 
and  alkalis  are  as  previously  described  by  Gulewitsch  and  Amiradzibi 
(Abstr.,  1900,  i,  516).  When  equivalent  amounts  of  carnosine  and 
silver  nitrate  are  used,  the  addition  of  ammonia,  either  in  large  or 
small  amounts,  produces  no  precipitate  (compare  Kutscher,  this  vol., 
i,  337).  J.  J.  S. 

Chemical  Properties  of  Amanita-toxin.  Hermann  Schlesinger 
and  William  W.  Ford  (./.  Biol.  Chem.,  1907,  3,  279— 283).— When 
the  aqueous  extract  of  Amanita  phalloides  is  mixed  with  alcohol,  the 
hmmolytic  glucoside,  phallin  (this  vol.,  ii,  192),  is  precipitated,  and  the 
heat-resistant  amanita-toxin  is  found  in  the  alcoholic  filtrate.  This 
toxin  can  produce  in  animals  the  lesions  found  in  man,  including 
hemorrhage,  necrosis,  and  especially  fatty  degeneration.  The  toxin 
is  readily  soluble  in  water,  but  only  sparingly  so  in  hot  absolute 
alcohol ;  its  solutions  may  be  boiled  for  some  time  without  losing  its 
toxic  properties.  It  is  slowly  affected  by  dilute  acids  at  the  ordinary 
temperature  and  rapidly  by  boiling  acids.  It  does  not  react  with 
any  of  the  ordinary  reagents  for  alkaloids  with  the  exception  of  phos- 
photungstic  acid.  It  appears  to  be  neither  glucoside,  alkaloid,  nor 
protein  in  the  generally  accepted  sense  of  these  terms.  It  contains 
both  nitrogen  and  sulphur,  the  latter  in  the  form  of  conjugate  sulphuric 
acid.  When  heated  with  solid  potassium  hydroxide,  it  yields  indole 
and  pyrrole.  J.  J.  S. 

Aporeine  and  other  Alkaloids  of  Papaver  dubium.  II. 

Vittorio  Pavesi  ( Gazzetta ,  1907,37,  i,  629 — 636). — Contrary  to  what 
was  previously  stated  (Abstr.,  1905,  i,  368),  aporeine  is  deposited  from 
solvents  as  an  amorphous,  resinous,  almost  colourless  mass,  showing 
a  faint,  whitish-blue  fluorescence,  and  is  readily  soluble  in  ether, 
chloroform,  carbon  disulphide,  ethyl  acetate,  light  petroleum,  or  alcohol, 
in  the  last  of  which  it  has  a  slight  alkaline  reaction  towards  litmus. 
The  crystalline  salts  formed  with  the  mineral  acids  have  an  acid 
reaction.  The  hydrochloride,  C18H1(,02N,HC1,  sulphate,  nitrate,  acetate, 
and platinichloride,  (C18H1(j02N)2,H2PtCl6,  have  been  prepared.  Aporeine 
salts  are  precipitated  by  most  of  the  general  alkaloid  reagents,  to  some 
of  which  they  are  extremely  sensitive.  A  number  of  reactions  of 
aporeine  are  given. 
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On  exposing  a  solution  of  aporeine  hydrochloride  to  the  action  of 
sunlight  for  a  fortnight  and  extracting  with  ether,  another  base, 
aporegenim,  is  obtained,  which  crystallises  in  masses  of  white  needles, 
but  could  not  be  obtained  in  a  pure  state. 

Aporeine  is  accompanied,  in  the  latex  of  Papaver  dubium,  by  another 
base,  aporeidine ,  which  crystallises  from  ether  in  bundles  of  minute, 
white  needles,  m.  p.  124 — 125°  (somewhat  impure).  Various  reactions 
of  aporeidine  are  described.  T.  H.  P. 

The  Poison  Plants  of  Western  Australia.  Edward  A.  Mann 
and  Walter  H.  Ince  (/Voc.  Roy.  Soc.,  1907,  79,  B,  485 — 491). — The 
authors  have  investigated  the  poisonous  plants  of  Western  Australia 
and  have  isolated  the  new  alkaloids,  cygnine,  from  the  “York  Road  ” 
poison  plant,  Gastrolobium  calycinum,  and  lobine  from  the  “Box  ”  poison 
plant,  Oxylobium  parviflorum.  In  the  preparation  of  cygnine,  the 
material  obtained  by  alcoholic  extraction  when  treated  with  lead 
acetate  and  then  tannic  acid,  gives  a  residue  which  crystallises  from 
hydrochloric  acid  and  alcohol  as  a  mixture  of  needle-shaped  and  cubical 
crystals.  The  former  are  very  toxic  ;  the  latter  appear  to  be  a  degrad¬ 
ation  product  of  the  alkaloid,  and  have  an  acid  reaction.  Their 
composition  would  indicate  the  formula  C12H1(503. 

The  acicular  crystals  are  the  hydrochloride  of  an  alkaloid  C12H.2203K2. 
They  are  unstable,  undergoing  spontaneous  decomposition  if  left  moist 
or  heated  above  30°.  One  hundred  c.c.  of  water  dissolve  1-932 
grams  at  15°.  The  aqueous  solution  gives  the  usual  alkaloidal  reactions. 
Physiological  experiments  showed  the  alkaloid  to  be  a  powerful  poison, 
belonging  to  that  group  of  which  the  principal  member  is  strychnine. 

Lobine  was  obtained  in  a  similar  way  and  is  a  very  similar  substance. 
It  is  slightly  more  stable,  and  has  the  composition  C23H3104I73.  Like 
cygnine,  its  hydrochloride  when  heated  yields  a  non-nitrogenous  sub¬ 
stance,  crystallising  in  cubes,  and  a  nitrogenous  uncrystallisable 
compound.  The  form  in  this  case  has  the  composition  C9H14Os. 

Some  other  substances  were  obtained  from  the  “  York  Road  ”  poison 
plant  besides  cygnine. 

Cygnic  acid,  C10H10O4,  was  recovered  from  the  lead  precipitate  obtained 
during  the  clearing  of  the  alcoholic  extracts.  It  gives  a  stable 
ammonium  salt  which  is  precipitated  as  a  crystalline  powder  by  addi¬ 
tion  of  alcohol,  and  when  analysed  gives  figures  corresponding  with 
The  lead,  silver,  and  barium  salts  are  insoluble. 

Gastrolobic  acid,  C7H10Of),H2O,  is  obtained  from  the  same  source  as 
cygnic  acid,  and  forms  a  stable  sodium  salt. 

Gastrolobin  is  a  vegetable  gelatinoid.  When  the  lead  acetate 
precipitate  is  suspended  in  water  and  decomposed  by  passing 
hydrogen  sulphide,  the  filtrate  has  a  viscous  character.  The  addition 
of  absolute  alcohol  brings  about  the  precipitation  of  a  flocculent 
substance,  insoluble  in  water.  It  does  not  reduce  Fehling’s  solution, 
and  is  precipitated  by  tannic  acid,  dilute  sulphuric  acid,  and  sodium 
carbonate.  An  analysis  shows  its  composition  to  be  in  accordance 
with  the  formula  C6H10O5.  The  oxidation  product  resulting  from 
treatment  with  nitric  acid  gives  the  pyrrole  test  for  mucic  acid.  The 
substance  probably  belongs  to  that  ill-defined  family  of  vegetable 
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carbohydrate  gelatinoids  of  which  agar-agar  is  the  best  known 
member. 

Cygnose ,  C6H1206,  is  isolated  from  the  solution,  after  removal  of 
the  gastrolobin  by  means  of  lead  acetate,  by  means  of  its  osazone, 
which  crystallises  from  alcohol  in  yellow  needles,  m.  p.  179°.  The 
sugar  is  optically  inactive,  both  before  and  after  inversion.  It  is  not 
fermented  by  yeast.  G.  S.  W. 


Constitution  of  Tripyridinechromium.  Trichloride.  Paul 
Pfeiffer  ( Zeitsch .  anorg.  Chem.,  1907,  55,  97 — 100). — The  ordinary 
method  for  determining  constitutions  cannot  be  applied  to  tripyridine¬ 
chromium  trichloride,  CrCl3,3Py,  previously  prepared  by  the  author 
(Abstr.,  1900,  i,  559)  on  account  of  its  complete  insolubility  in 
water.  As,  however,  it  is  soluble  in  concentrated  nitric  acid  and  pre¬ 
cipitated  unchanged  by  water,  it  is  considered  improbable  that  any  of  the 
chlorine  atoms  are  ionised,  and,  since  it  is  soluble  in  such  organic 
solvents  as  pyridine  and  glycol,  its  constitution  is  probably  represented 


by  the  formula 


Crp3 

The  behaviour  of  this  compound  towards  nitric  acid  and  water  may 
be  taken  advantage  of  to  obtain  it  in  a  pure  condition.  G.  S. 


Condensation  Products  of  Phthalonic  Acid  with  Anthranilic 
Acid.  Rosario  Spallino  ( Gazzetta ,  1907,  37,  ii,  151 — 154). — When 
phthalonic  acid  is  heated  with  anthranilic  acid,  it  decomposes  with 
formation  of  benzaldehyde-o-carboxylic  acid,  which  condenses  with  the 

_ q  u  *co 

anthranilic  acid  yielding  the  compound  U  6  4  ^>0,  crystallising 

GH#G6li4'GO 

from  alcohol  in  slender,  white  needles,  m.  p.  215°,  and  having  the 
normal  molecular  weight  in  boiling  alcohol.  When  heated  with 
alcoholic  ammonia  in  a  closed  tube  at  100°,  this  substance  is  converted 
_ Q  #CO 

into  the  compound  H  6  ^NH,  which  separates  in  long,  white 

CR’CgH-^CU 

needles,  m.  p.  240°,  and  is  soluble  in  alcohol.  The  interaction  of 
phthalonic  and  anthranilic  acids  also  yields  the  compound 

C6H4<co>N-C«H4'C°2H> 

which  owes  its  presence  to  the  action  on  the  anthranilic  acid  of  the 
phthalic  anhydride  produced  in  the  decomposition  of  phthalonic  acid. 

T.  H.  P. 


Derivatives  of  Perthiocyanic  Acid  and  of  Cyanoimido- 
dithiocarbonic  Acid.  Synthesis  of  New  Triazoles.  Emil 
Fromm  and  D.  vof  Goncz  ( Annalen ,  1907,  355,  196 — 215). — 
Hantzsch  and  Wolvekamp’s  perthiocyanic  acid  (Abstr.,  1904,  i,  718) 
may  be  regarded  as  the  disulphide  of  a  dihydric  mercaptan,  which  in 
its  tautomeric  form  is  trithioallophanie  acid, 

CS - S  CS-SH  CS-SH 

C(NH)-S*  <^C(NH)-SH’  ^CS-NIT, 

Benzyl  trithioallophanate  has  been  prepared  by  Fromm  (Abstr., 
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1895,  i,  605)  from  as-phenylmethyldithiobiuret,  which,  in  its  turn,  is 
obtained  from  perthiocyanic  acid.  This  relationship  between  perthio- 
cyanic  acid  and  trithioallophanic  acid  is  supported  by  the  following 
results. 

Dibenzyl  cyanoiminodithiocarbonate,  (C7H7*S)2C!N’*CN’,  m.  p.  82°,  is 
obtained  by  the  reaction  in  alcoholic  solution  between  benzyl  chloride 
and  the  potassium  salt,  which  Hantzsch  and  Wolvekamp  have  pre¬ 
pared  by  the  action  of  potassium  hydroxide  on  perthiocyanic  acid  ( loc . 
cit.).  The  successive  action  of  hydrogen  sulphide  and  of  dry  ammonia 
on  a  cold  alcoholic  solution  of  the  dibenzyl  ester  leads  to  the  formation 
of  benzyl  mercaptan  and  benzyl  trithioallophanate. 

Dibenzyl  cyanoiminodithiocarbonate  is  converted  by  cold  alcoholic 
ammonia  into  benzyl  mercaptan  and  amino-ip -benzyltldocarbamide 
cyanide  (benzyl  cyanoiminothiocarbamate),  C7H7S,C(N’H2)1N*CN,  m.  p. 
158°,  which  is  decomposed  by  boiling  concentrated  hydrochloric  acid 
forming  benzyl  thioallophanate  (compare  Fromm,  Abstr.,  1895,  ii, 
461).  Aniline  and  o-  and  y>-toluidines  react  in  a  similar  manner  with 
dibenzyl  cyanoiminodithiocarbonate  in  hot  alcohol,  forming  benzyl 
esters  of  cyanoiminothiocarbamates  in  which  a  hydrogen  atom  of  the 
amino-group  is  replaced  by  the  aryl  group  of  the  amine ;  these  com¬ 
pounds  have  been  already  prepared  by  Fromm  by  the  action  of 
sodium  hydroxide  and  benzyl  chloride  on  substituted  thiobiurets. 
Benzidine  and  dibenzyl  cyanoiminodithiocarbonate  react  to  form  the 
compound  NH2*0GH4'C6H4>NH,0(SC7H7);N*ClSr,  which  begins  to 
decompose  at  190°,  but  is  not  fused  at  280°. 

Phenylhydrazine  and  dibenzyl  cyanoiminodithiocarbonate  react 
energetically  to  form  Fromm  and  Schneider’s  5-amino-3-thiobenzyl- 
1-phenyl-l  :2  : 4-triazole  (Abstr.,  1906,  i,  714),  the  diacetyl  derivative 
of  which  has  m.  p.  228 — 229°. 

Ammonia  or  aniline  reacts  with  benzyl  cyanoiminophenylthio- 
carbamate,  C7H7S,C(NHPh)IN,CN,  at  110 — 120°,  with  the  elimina¬ 
tion  of  benzyl  mercaptan,  but  a  pure  product  has  not  been  isolated. 
At  the  same  temperature,  phenylhydrazine  in  excess  reacts  to  form  a 
base,  m.  p.  148°,  together  with  a  small  quantity  of  an  isomeride,  m.  p. 
166°;  at  180°,  the  latter  is  the  main  product.  These  bases,  which  are 
stable  towards  boiling  hydrochloric  acid,  are  guanazole  derivatives ; 
the  former  is  regarded  as  5-amino-3-anilino-l-phenyl-l  :  2  ;  4-triazole, 


NH - C  *NHPh 

,  the  acetyl  derivative  of  which  has  m.  p.  189°, 

and  the  hydrochloride  has  m.  p.  275°.  The  latter  is  sparingly  soluble, 
and  changes  by  heating  with  phenylhydrazine  at  180°  to  the  very 
soluble  hydrochloride  of  the  isomeric  base,  m.  p.  166°,  which  is  regarded 
as  3-amino- 5-anilino-l-phenyl-l  :  2  :  4-triazole  ;  the  acetyl  derivative 
has  m.  p.  166°.  C.  S. 


Action  of  Cyanogen  Halides  on  Phenylhydrazine.  Guido 
Pellizzari  ( Gazzetta ,  1907,  37,  i,  611 — 623). — In  ethereal  solution, 
cyanogen  chloride  reacts  with  phenylhydrazine  to  form  anilcyanamide 
or  phenylaminocyanamide,  NHPh*NH*CN  (Abstr.,  1892,  1323).  The 
author  now  finds  that,  in  aqueous  solution,  these  two  compounds 
interact  in  two  ways,  a  small  proportion  of  phenylaminocyanamide 
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being  formed,  but  the  main  product  being  aminophenylcyanamide 
formed  according  to  the  equation:  2NH2*NHPh  +  CNBr  = 
NH2,NPh,CN  +  NH2*NHPh,HBr.  The  phenylaminocyanamide  formed 
undergoes  transformation,  yielding  (1)  phenylsemicarbazide,  formed  by 
the  reaction  NHPh-NH;CN  +  H20  =  NHPh-NH-C0-NH2,  and  (2) 
diphenyldiaminoguanidine  hydrobromide,  formed  by  the  addition  of 
phenylhydrazine  hydrobromide,  NHPh*NH*CN  +  NH2*NHPh,HBr  = 
NH:C(NH-NHPh)2,HBr. 

Aminophenylcyanamide  or  a-cyanophenylhydrazide,  NH2*NPh,CN, 
crystallises  from  alcohol  in  shining,  white  plates,  m.  p.  89°,  dissolves 
in  water,  benzene,  or  ether,  has  the  normal  molecular  weight  in  boiling 
alcohol  or  benzene,  and  reduces  ammoniacal  silver  nitrate  or  Fehling’s 
solution.  It  has,  however,  no  basic  properties,  and  does  not  dissolve 
in  acids  or  form  a  salt  with  picric  acid. 

Diphenyldiaminoguanidine  hydrobromide,  NHIC(NH*NHPh)2,HBr, 
is  deposited  from  alcohol  in  round  masses  of  reddish  crystals,  m.  p. 
178 — 180°  (decomp.),  and  dissolves  in  water  with  a  red  coloration 
which  disappears  on  the  addition  of  an  acid.  The  picrate, 
C13H15N5,C6H307N3,  crystallises  from  alcohol  in  minute  needles,  m.  p. 
170°  (decomp.). 

Benzylideneaminophenylcyanamide,  CN'NPlrNICHPh,  prepared  by 
the  interaction  of  aminophenylcyanamide  and  benzaldehyde  in  water 
containing  a  small  quantity  of  hydrochloric  acid,  separates  from 
alcohol  in  shining  crystals,  m.  p.  103°,  and  dissolves  sparingly  in 
water. 

Aminophenylcarbamide  ( a-phenylsemicarbazide ),  NH2*NPh*CO*NH2, 
obtained  by  hydrolysing  aminophenylcyanamide  by  means  of  boiling 
10%  potassium  hydroxide,  is  deposited  from  alcohol  in  shining  crystals, 
m.  p.  120°,  has  the  normal  molecular  weight  in  boiling  alcohol,  and 
reduces  Fehling’s  solution  and  ammoniacal  silver  nitrate  solution 
containing  potassium  hydroxide.  It  has  basic  properties,  and  dissolves 
in  acids  in  the  cold. 

Benzylideneaminophenylcarbamide,  CHPh!N*RTh*CO*NH2,  prepared 
by  the  action  of  benzaldehyde  on  aminophenylcarbamide  in  presence 
of  an  acid,  crystallises  from  alcohol  in  white  needles,  m.  p.  154°,  and 
is  moderately  soluble  in  alcohol. 

Aminophenylthiocarbarnide,  NH2*NPh*CS*NH2,  obtained  by  the 
interaction  of  aminophenylcyanamide  and  ammonium  hydrosulphide, 
crystallises  from  water  in  striated  laminae,  m.  p.  153°,  dissolves  to  a 
moderate  extent  in  alcohol,  and  combines  with  aldehydes  and  ketones, 
forming  readily  crystallisable  compounds. 

Benzylideneaminophenyllhiocarbamide,  CHPh!N*NPh*CS‘NH2,  sepa¬ 
rates  from  benzene  in  large  transparent  crystals  containing  l^C6Hfl, 
m.  p.  65 — 70°,  or,  when  free  from  benzene,  163° ;  it  is  readily  soluble 
in  alcohol  and  sparingly  so  in  water.  T.  H.  P. 

Aromatic  Nitro-derivatives.  Roberto  Ciusa  ( Atti  R.  Accad. 
Lined,  1907,  [v],  16,  ii,  133 — 138). — In  continuation  of  his  previous 
investigations  (Ciusa  and  Agostinelli,  Abstr.,  1906,  i,  891),  the  author 
has  studied  the  action  of  picryl  chloride  on  acetonazine,  and  on 
acetone-s-trinitrophenylhydrazone,  -2  :  4-dinitrophenylhydrazone,  and 
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-p-nitrophenylhydrazone.  Picryl  chloride  acts  on  acetonazine  liberating 
1  mol.  of  acetone  and  forming  aeetonetrinitrophenylhydrazone,  on 
which  it  exerts  no  further  action ;  with  the  dinitro-  and  mononitro- 
phenyihydrazones  of  acetone,  it  reacts  readily,  liberating  acetone  and 
forming  2  :  4  :  6  :  2' :  4'-pentanitrohydrazobenzene  and  2:4:6:  4'-tetra* 
nitrohydrazobenzene  respectively.  The  behaviour  of  l-ehloro-2  :  4-di- 
nitrobenzene  is  quite  analogous  to  that  of  picryl  chloride. 

Aeetonetrinitrophenylhydrazone,  prepared  from  picryl  chloride  and 
acetonazine,  has  m.  p.  130°  and  not  125°  as  was  stated  by  Purgotti 
(Abstr.,  1895,  i,  27)  and  Curtius  and  Dedichen  (Abstr.,  1895,  i,  29). 

2  :  4  :  6  :  2'  :  4 '  -  Pentanitrohydrazobenzene, 

C0H2(NO2)3-NH-NH-C6H3(NO2)2, 

crystallises  from  a  mixture  of  ethyl  acetate,  alcohol,  and  a  few  drops 
of  acetic  acid  in  microscopic,  golden-yellow  plates,  m.  p.  226° 
(decomp.),  and  gives  an  intense  violet  coloration  with  even  a  trace  of 
alkali. 

2:4:6:  4 ’  -  Tetranitrohydr  azobenzene, 

c6h2(no2)3-nh-nii-c6h4-no.2, 

is  deposited  from  a  mixture  of  ethyl  acetate  and  alcohol  in  yellow, 
acicular  crystals,  m.  p.  210°,  and  gives  an  intense  coloration  with  a 
trace  of  alkali. 

The  action  of  l-chloro-2  : 4-dinitrobenzene  on  acetonazine  yields 
acetone-2  :  4-dinitrophenylhydrazone,  m.  p.  128°  (compare  Curtius 
and  Dedichen,  Abstr.,  1895,  i,  29  ;  Fischer  and  Ach,  Abstr.,  1890,  40  ; 
and  Purgotti,  Abstr.,  1895,  i,  27). 

The  action  of  l-chloro-2 : 4-dinitrobenzene  on  benzylideneazine 
yields  benzaldehyde-2  :  4-dinitrophenylhydrazone. 

2 : 4 -Dinitrodiphenylamine,  NHPh*C6H8(N02)2,  obtained  by  the 
action  of  l-chloro-2  : 4-dinitrobenzene  on  benzylideneaniline,  separates 
from  alcohol  in  red  crystals,  m.  p.  156°.  T.  H.  P. 

Condensation  Products  of  Aminophenylcyanamide  with 
Aldehydes  and  Ketones.  Luigi  Holla.  ( Gazzetta ,  1907,  37, 
i,  623 — 629.  Compare  preceding  abstract). — Aminophenylcyanamide, 
NH2*NPlrCi7,  reacts  with  aldehydes  and  ketones  and  even  with 
compounds  such  as  quinoneand  alloxan,  yielding  derivatives  analogous 
to  phenylhydrazones  and  having  the  structure  RIN'NPlrCN.  The 
reaction  proceeds  best  in  alcoholic  solution  and  in  presence  of  a  small 
quantity  of  hydrochloric  acid. 

Ethylideneaminophenylcyanamide  ( acetaldehydecyanophenylhydr - 
azone),  CHMeIN*NPh*CN,  separates  from  alcohol  in  white  crystals, 
m.  p.  45°,  and  dissolves  in  ether,  benzene,  or  water. 

Salicylideneaminophenylcyanamide  ( salicylaldehydecyanophenylhydr - 
azone),  OH’CgH^CHiN'NPlrCN,  separates  from  alcohol  as  a  white, 
indistinctly  crystalline  substance,  m.  p.  132°,  and  is  readily  soluble  in 
benzene  or  ether. 

Nitrobenzylideneaminophenylcyanamide  ( nitrobenzaldehydecyano - 
phenylhy  dr  azone),  N02’C6H4*CHIN2Ph*CI7,  crystallises  from  alcohol  in 
white,  opaque  leaflets,  m.  p.  163°,  and  dissolves  in  benzene. 

Vanillideneaminophenylcyanamide  ( vanillincyanophenylhydrazone ), 
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OH*CeH3(OMe)*CHlN2Ph*CN,  forms  white  crystals,  m.  p.  118°,  and 
dissolves  in  alcohol  or  ether. 

Furfur ylidemaminophenylcyanamide  ( furfuraldehydecyanophmylhydr - 
azone),  C6OH3*CH!N2Ph'CN,  is  deposited  from  alcohol  in  minute, 
white  crystals,  m.  p.  98°,  and  is  soluble  in  ether  or  benzene. 

Acetophenonecyanophenylhydrazone,  CPhMeIN2Ph,CN,  separates  from 
alcohol  as  a  felted  mass  of  minute,  white  crystals,  m,  p.  67°,  and 
dissolves  in  ether  or  benzene. 

Isatincyanophenylhydr  azone,  N-^S(^?^^>C.’N2Ph*CN’,  separates 

-u6n4- 

from  alcohol  as  a  voluminous,  yellow  mass,  m.  p.  191°,  and  is  readily 
soluble  in  ether  or  benzene. 

Benzil-monocyanophenylhydrazone,  COPh*CPh!N2Ph*CN,  separates 
from  alcohol  in  pale  yellow  crystals,  m.  p.  168°. 

Benzoquinonedi-cyanophenylhydrazone,  C6H4(N2Ph,CN)2,  crystallises 
from  alcohol  in  red  scales  with  golden -yellow  lustre,  m.  p.  178°,  and 
dissolves  readily  in  ether  or  benzene. 

Alloxancyanophenylhy  dr  azone ,  C4H203N2.‘N2Ph*CH,  separates  as  a 
voluminous,  straw-yellow  precipitate,  m.  p.  286°. 

With  ethyl  acetoacetate,  benzophenone,  and  tetramethyldiamino- 
benzophenone,  aminophenylcyanamide  yields  oily  products,  whilst  with 
the  sugars  no  compounds  could  be  prepared.  T.  H.  P. 

Preparation  of  Quinazoline  Derivatives.  Hermann  Finger 
(J.  pr.  Chem.,  1907,  [ii],  76,  97.  Compare  Abstr.,  1906,  i,  901). — 
Acetiminoethyl  ether  and  benziminoethyl  ether  condense  with  isatoic 
acid  with  the  elimination  of  carbon  dioxide  and  alcohol,  and  the 
formation  of  4-keto-2-methyldihydroquinazoline,  C9H8ON2,  and  4-keto- 
2-phenyldihydroquinazoline,  C14H10ON2,  respectively.  W.  H.  G. 

Action  of  Imino-ethers  on  Amino-esters.  Hermann  Finger 
[and,  in  part,  Schupp  and  W.  Zeh]  (J.  pr.  Chem.,  1907,  [ii],  76, 
93 — 97.  Compare  Abstr.,  1906,  i,  901). — Phenylglyoxalidone, 
C9H8ON2,  is  formed  by  the  interaction  of  glycine  ethyl  ester  and 
benziminoethyl  ether.  It  is  oxidised  in  acetic  acid  solution  by 
atmospheric  oxygen  with  the  formation  of  a  red  substance,  probably 
identical  with  glyoxaline-red  (Ruhemann  and  Stapleton,  Trans.,  1900, 
77,  804). 

N — CO  N — C’OH 

Methylglyoxalidone,  CMe^^^.  ^  or  CMe^^^jjjj  »  is 

formed  when  acetiminoethyl  ether  and  glycine  ethyl  ester  are  mixed 
in  molecular  proportions  ;  it  forms  white  crystals,  m.  p.  140 — 141°,  is 
decomposed  on  boiling  with  alkalis,  and  combines  in  alkaline  solution 
with  diazonium  compounds  with  the  formation  of  azo-dyes. 

The  hydrochloride ,  C4H6ON2,HCI,  crystallises  in  small,  brown 
needles. 

^ _ CH  •  CH JST 

The  compound,  CMe<^  i  i  JJ>CMe,  glistening,  white 

leaflets,  m.  p.  216 — 218°  (decomp.),  is  obtained  by  the  benzoylation  of 
methylglyoxalidone  by  the  Schotten-Baumann  method.  The  action  of 
benzoyl  chloride  on  the  base  in  pyridine  solution  leads  to  the  formation 
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of  methylglyoxalidone  dibenzoate,  C18H1403N2,  crystallising  in  small, 
slender,  white  needles,  m.  p.  128°.  The  dibenzylidene  derivative, 
fj — O'OHPh 

CHPh.’CH’C^^jj  ,  m.  p.  218°,  is  prepared  by  heating 

methylglyoxalidone  with  an  excess  of  benzaldehyde,  or  by  shaking  an 
alkaline  solution  of  the  base  with  benzaldehyde. 

Attempts  to  prepare  AT-alkylglyoxalidones  by  employing  sarcosine 
ethers  in  place  of  glycine  ethyl  ester  were  unsuccessful. 

Monochloroacetiminoethyl  ether,  C4H80NC1,  prepared  by  Pinner’s 
method,  is  a  liquid  which  decomposes  when  boiled  under  atmospheric 
pressure  ;  it  has  a  pyridine-like  odour  and  produces  inflammation  of 
the  mucous  membrane.  W.  H.  G. 


Action  of  Concentrated  Nitric  Acid  on  Trimethylene- 
ureine  and  on  Hydrouracil.  Antoine  P.  N.  Franchimont  and 
Hermann  Friedmann  ( Rec .  trav.  chirn.,  1907,  26,  218 — 222). — Donk 
(this  vol.,  i,  831)  finds  that  the  action  of  nitric  acid  on  glycine 
anhydride  does  not  conform  to  the  law  laid  down  by  Franchimont 
(Abstr.,  1889,  1145)  concerning  the  action  of  concentrated  nitric  acid 
on  cyclic  derivatives  containing  a  NH  group  situated  between  the 
carbonyl  group  and  the  residue  of  a  saturated  hydrocarbon.  The  law 
is  supported  by  the  course  of  the  action  of  nitric  acid  on  trimethylene- 
ureine  and  on  hydrouracil. 

Nitrohydrouracil,  _ qq.^N*N02,  prepared  by  dissolving 


hydrouracil  in  concentrated  nitric  acid,  is  deposited  from  ethyl  acetate 
in  shining  crystals,  decomposing  at  155 — 158°,  and  dissolves  readily 
in  water  or  methyl  alcohol  and  sparingly  in  ether,  light  petroleum, 
benzene,  chloroform,  or  carbon  tetrachloride.  When  boiled  with  water, 
nitrohydrouracil  (1  mol.)  yields  carbon  dioxide  (1  mol.)  and  j3-nitro- 
aminopropionamide,  N02,NH'CH2'CH2'C0,NH2,  which  separates  from 
water  or  alcohol  in  large,  colourless  crystals,  m.  p.  122°. 

j3-iVitrociminopropionic  acid,  N02*NH*CH2'CH2*C02H,  prepared  by 
the  action  of  sodium  hydroxide  solution  on  the  corresponding  amide, 
crystallises  from  alcohol  in  long  needles,  m.  p  73°,  and  is  readily 
soluble  in  ether.  The  formula  of  the  barium,  C3H404N2Ba,H20,  and 
silver  salts,  C3H404N2Ag2,-  show  that  the  acid  behaves  as  a  dibasic  acid. 


Dinitrotrimethyleneureine,  CH2<^^2^j^Q2p>CO,  prepared  by  the 

action  of  concentrated  nitric  acid  on  trimethylene ureine,  crystallises 
from  alcohol  in  whitish-yellow  needles  and  yields  carbon  dioxide  and 
trimethylenedinitroamine  when  boiled  with  water.  T.  H.  P. 


Pyrimidines.  XXI.  Action  of  Methyl  Iodide  on  0-Oxy- 
2-anilinopyrimidine  and  Synthesis  of  2-Anilinopyrimidine. 

Treat  B.  Johnson  and  Frederick  W.  Heyl  ( Amer .  Chem.  J.,  1907, 
38,  237 — 249). — It  has  been  shown  previously  (this  vol,,  i,  728)  that 
by  the  action  of  methyl  iodide  or  ethyl  iodide  on  6-oxy-2-ethylthiol- 
pyrimidine  in  presence  of  alkali  hydroxide,  the  corresponding  1-alkyl 
derivatives  are  produced,  but  neither  the  corresponding  oxygen  ethers 
nor  the  3-alkyl  derivatives  are  formed.  The  action  of  methyl  iodide 
VOL.  XCII.  i.  3  p 
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on  6-oxy-2-anilinopyrimidine  (Johnson  and  Johns,  Abstr.,  1906,  i,  456) 
in  presence  of  potassium  hydroxide  has  now  been  studied,  and  it  is 
found  that  a  mixture  of  2-anilino-6-methoxypyrimidine  and  6-oxy-2- 
anilino-l-methylpyrimidine  is  produced. 

2-Anilino-Q-methoxypyrimidine,  m-  P- 

best  prepared  by  the  action  of  methyl  iodide  on  the  silver  derivative 
of  6-oxy-2-anilinopyrimidine,  forms  transparent  prisms.  Q-Oxy-2- 


anilino- 1  -  me  thylpyrimidine , 


MMe<g^HPh^>CH,H.O. 


149 — 150°,  crystallises  in  slender  prisms.  This  compound  can  also 
be  obtained  by  heating  6-oxy-2-ethylthiol-l-methylpyrimidine  (John¬ 
son  and  Heyl,  loc.  cit.)  with  aniline  at  150°.  The  isomeric  6-oxy- 2- 

methylanilinopyrimidine,  m.  p.  187°,  ob¬ 


tained  by  heating  6-oxy-2-ethylthiolpyrimidine  with  methylaniline, 
forms  large,  prismatic  crystals. 

6-Oxy-2-anilinopyrimidine  reacts  smoothly  with  phosphorus  oxy¬ 
chloride  with  formation  of  Q-chloro-2-anilinopyrimidine, 


N<£g™2>CH, 


CH* 


m.  p.  134°,  which  crystallises  in  plates.  When  this  substance  is 
digested  with  water  and  zinc  dust,  2-anilinopyrimidine, 


n<S™£>ch, 


CH' 


m.  p.  116°,  is  produced,  which  forms  prismatic  crystals  ;  its  hydro¬ 
chloride,  decomp.  125°,  sulphate,  m.  p.  140 — 142°,  and  platinichloride, 
m.  p.  218 — 221°  (decomp.),  are  described.  Attempts  to  hydrolyse 
2-anilinopyrimidine  and  6-oxy-2-anilinopyrimidine  with  formation  of 
2-oxypyrimidineand  uracil  respectively  were  unsuccessful.  Carbon  di¬ 
sulphide  does  not  react  with  these  pyrimidines. 

5  ‘.Q-Diethoxy-2-ethylthiolpyrimidine,  N ) 1 C ( 0 E t) H ’  was 

obtained  as  an  oil  by  treating  6-chloro-5-ethoxy-2-ethylthiolpyrimidine 
(Johnson  and  McCollum,  Abstr.,  1906,  i,  704)  with  sodium  ethoxide  ; 
its  hydrochloride,  m.  p.  129—131°,  forms  prismatic  crystals. 

6-Oxy-5-ethoxy-2-methylbhiolpyrimidine  is  not  changed  by  the  action 
of  alcoholic  ammonia  at  140 — 160°  or  at  210 — 235°.  When  6-oxy- 
5-ethoxy-2-ethylthiolpyrimidine  is  heated  with  aniline  at  185 — 216° 
for  two  hours,  §-oxy-2-anilino-b-ethoxypyrimidine, 


NH<O^C(0)^>CH« 

m.  p.  231 — 232°,  is  produced,  which  crystallises  in  plates  and,  when 
warmed  with  phosphorus  oxychloride,  is  converted  into  Q-chloro-2- 


anilino- 5 -ethoxy pyrimidine,  q H ,  m.  p.  Ill — 112°,. 

which  forms  stout  prisms.  On  treating  the  last-mentioned  compound 
with  zinc  dust  and  water,  2-anilino-b-ethoxypyrimidine, 


m.  p, 


130 — 131°,  is  obtained,  and  crystallises  in  short  prisms. 
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When  6-chloro-2-anilino-5-ethoxypyrimidine  is  heated  with  alcoholic 
ammonia  at  180 — 188°,  Q-amino-5ethoxy-2-anilinopyrimidine, 

N<0(NH^-S>CH’ 

m.  p.  133 — 134°,  is  formed,  and  crystallises  in  prisms.  E.  G. 

Pyrimidines.  XXII.  Salts  of  Cytosine,  woCytosine,  6-Amino- 
pyrimidine,  and  6-0 xy pyrimidine.  Henry  L.  Wheeler  (J.  Biol. 

Chem.,  1907,  3,  285— 297).— 6 -Oxypyrimidine,  CH<^®’^>CH,  is 

formed  by  the  action  of  hydrogen  peroxide  on  2-thiouracil  (Wheeler 
and  Bristol,  Abstr.,  1905,  i,  483)  or,  better,  by  the  action  of  hydriodic 
acid  and  red  phosphorus  on  2  : 6-dichloropyrimidine.  It  crystallises 
from  benzene  or  ethyl  acetate  in  colourless  needles,  m.  p.  164 — 165°, 
and,  unlike  uracil  (dioxypyrimidine),  gives  no  coloration  with  bromine 
and  barium  hydroxide.  The  acetyl  derivative,  C6H803X2,  forms 
colourless  needles  melting  at  180°  to  a  clear  oil,  which  then  solidifies 
and  subsequently  melts  and  decomposes  at  215 — 220°,  and  is  probably 
acetylformamidine-acrylic  acid.  The  picrate,  C10H7O8N5,  forms  flat 
crystals,  m.  p.  190°,  and  is  more  readily  soluble  than  the  picrates  of 
cytosine  and  isocytosine.  The  hydrochloride,  C4H40N2,HC1,H20,  is 
readily  soluble,  and  crystallises  in  thick,  transparent  prisms  which  melt 
partially  at  100°  and  completely  at  205  —  210°.  The  sulphate, 
(C^H^-N^g.HgSO*,  m.  p.  218°  (decomp.),  is  also  readily  soluble. 

d-Aminopyrimidine  (Biittner,  Abstr.,  1903,  i,  658)  is  readily 
obtained  by  reducing  2-chloro-6-aminopyrimidine  with  hydriodic  acid 
and  red  phosphorus.  The  acetyl  derivative,  C6H7ON3,  crystallises 
from  water  in  slender  needles,  m.  p.  202°.  The  picrate,  C10H8O7N6, 
forms  bright  yellow,  slender  needles,  m.  p.  226°.  The  hydrochloride, 
C4H5N3,HCI,  forms  transparent  prisms  or  plates,  m.  p.  257°.  Cytosine 
hydrochloride,  C4H50N3,HC1,H20,  is  obtained  when  the  normal  chloride 
(Wheeler  and  Johnson,  Abstr.,  1903,  i,  526)  is  recrystallised  from 
water.  It  loses  its  water  at  50°  and  then  melts  at  275 — 279°. 

An  iso  cytosine  hydrochloride,  C4H50N3,HC1,  m.  p.  270°  (decomp.), 
and  sulphate ,  (C4H50N3)2,H2S04,  m.  p.  276°  (decomp.),  have  been  pre¬ 
pared.  Cytosine  forms  a  normal  sulphate,  (C4H5ON3)2,H2S04,2H20 
(Levene,  Abstr.,  1903,  i,  668),  a  basic  sulphate, 
(C4H50N3)4,H2S04,2H20, 

and  an  acid  sulphate,  C4H50N3,H2S04,  m.  p.  197°  (Kossel  and 
Steudel,  Abstr.,  1903,  i,  667).  J.  J.  S. 


Pyrimidines.  Synthesis  of  Thymine-4-carboxylic  Acid. 
Treat  B.  Johnson  {J.  Biol.  Chem.,  1907,  3,  299 — 306). — 6-0xy- 
2-mithylthiol-b-methylpyrimidine-^-carboxylic  acid, 


NH<C(SMe)fN>C-C°A 

is  formed  by  the  condensation  of  i//-methylthiocarbamide  hydriodide 


and  ethyl  sodio-oxalylpropionate  in  the  presence  of  potassium  hydroxide 
solution  (2  equiv.).  It  crystallises  from  hot  water  or  alcohol,  in  both 
of  which  it  is  sparingly  soluble,  in  prisms,  m.  p.  243 — 244°  (decomp.). 
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When  1  equiv.  of  potassium  hydroxide  is  used  in  the  condensation,  the 
product  is  the  ethyl  ester,  C9H1203N2S,  of  the  above  acid.  It  crystal¬ 
lises  in  slender  needles,  m.  p.  201  —  202°.  The  potassium  salt, 
C-H^OgiN^SK^H^O,  crystallises  from  hot  water  in  needles,  decomp. 
230°.  When  heated  in  a  sulphuric  acid  bat  h  at  245°  until  effervescence 
is  completed,  it  yields  6-oxy-2-methylthiol-5-methylpyrimidine. 

A  quantitative  yield  of  thymine-k-carboxylic  acid, 

nh<co-nh>c^o2h,h2o, 

is  obtained  when  the  pyrimidine-carboxylic  acid  is  digested  with  con¬ 
centrated  hydrochloric  acid.  It  crystallises  from  water  in  an 
anhydrous  state,  and  also  with  1H20,  but  both'  forms  decompose 
at  328 — 330°.  The  acid  is  not  affected  by  treatment  at  160 — 170° 
with  20%  sulphuric  acid,  and  hence  thymine  cannot  exist  in  nucleic 
acids  as  a  4-earboxylic  derivative.  Potassium,  barium,  and  lead  sabs 
have  been  prepared.  The  ethyl  ester,  C8H10O4N2,  crystallises  from  water 
in  distorted  prisms,  m.  p.  255°.  Bromine  and  water  convert  the  acid 
into  S-bromo-k-hydroxy-S-methyl-i  :  5 -di  hydro  thy  mine  A -carboxylic  acid , 

NH<qq  CM^i>C(QH)-CQ2H,  which  crystallises  in  small  prisms 

decomposing  rapidly  at  295 — 300°.  J.  J.  S. 

2 : 3-Naphthylenedihydrazine.  Hartwig  Fbanzen  (J.  pr.  Chem.y 
1907,  [ii],  76,  205 — 232). — If  phenols  are  heated  with  ammonia,  am- 
monio-zinc  chloride,  or  ammonio-calcium  chloride,  the  hydroxyl  groups 
are  replaced  by  amino-groups.  The  present  work  was  undertaken  to 
determine  the  conditions  under  which  the  hydroxyls  of  phenols  can  be 
displaced  similarly  by  the  hydrazino-group  ’NH'NH2.  Although, 
according  to  Hoffmann  (Abstr.,  1899,  i,  221),  a-  and  /?-naphthols 
form  the  corresponding  hydrazines  when  heated  with  hydrazine 
hydrate  at  160°,  and  small  amounts  of  phenylhydrazine  are  obtained 
by  heating  phenol  with  hydrazine  hydrate  at  220°,  attempts  to  prepare 
hydrazines  in  this  manner  from  polyphenols  of  the  benzene  series  were 
unsuccessful.  Bucherer  and  his  co-workers  have  shown  that  amino- 
compounds  are  formed  when  phenols  are  heated  with  ammonium 
sulphite  and  ammonia  (Abstr.,  1903,  i,  627  ;  1904,  i,  309,  395  ;  1905, 
i,  48,  585  ;  this  vol.,  i,  509)  ;  it  is  found  now  that  1  : 5-  and  2  : 3-di- 
hydroxynaphthalenes  form  the  corresponding  dihydrazines  when 
heated  with  hydrazine  sulphite  and  hydrazine  hydrate,  whilst  in  the 
same  manner  a-  and  /?-naphthols  form  a-  and  /3-naphthylbydrazines  in 
yields  greater  than  are  obtained  under  Hoffmann’s  conditions,  a-  and 
/?-Haphthylhydrazines  are  formed  also  when  hydrazine  a-  and  j3- 
liydroxynaphthcates  are  heated  slightly  above  their  m.  p’s. 

2  •.Z-Naphthylenedihydrazine,  C10BG(lSfH-NH2)2,  prepared  in  a  57% 
yield  by  boiliDg  2  : 3-dihydroxynaphthalene  with  hydrazine  sulphite 
and  hydrazine  hydrate  in  absolute  alcoholic  solution  in  a  reflux 
apparatus,  or  in  a  30%  yield  in  the  absence  of  the  sulphite,  crystal¬ 
lises  from  benzene  in  white  needles  or  from  alcohol  in  reddish-brown 
needles,  m.  p.  155 — 156°  (decomp.),  or  from  water  in  reddish-brown 
needles,  m.  p.  167 — 168°  (decomp.),  or  from  amyl  alcohol  in  brownish- 
yellow  needles,  m.  p.  175 — 176°  (decomp.)  ;  the  alcoholic  mother- 
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liquor  has  a  strong  blue  fluorescence.  The  dihydrazine  readily 
reduces  Fehling’s  and  ammoniacal  silver  solutions,  gives  a  dark  red 
coloration  when  treated  with  mercuric  oxide  in  ethereal  solution,  or 
with  concentrated  sulphuric  acid  a  dark  red  coloration  becoming 
yellow  on  dilution,  and  on  treatment  with  sodium  nitrite  in  hydro¬ 
chloric  or  sulphuric  acid  solution  yields  a  yellow  precipitate  changing 
into  a  dark  brown  powder.  The  hydrochloride,  C10HjON4,2H.C1, 
sulphate ,  C10H12N4,H2SO4,  decomp.  120°,  picrate,  C10H12N4,2C6H3O7N3, 
bronze-yellow  leaflets,  and  acetate ,  CinH]2N4,2C2H402,  m.  p.  141 — 142° 
(decomp.),  are  described.  When  boiled  with  15%  hydrochloric  acid, 
the  dihydrazine  is  converted  into  2  : 3-naphtbyleneazoimide  and 
ammonia,  and  is  reduced  to  naphthalene  when  boiled  with  copper 
sulphate  iQ  aqueous  solution.  2  : 3-Dichloronaphthalene  is  formed 
when  the  dihydrazine  is  boiled  with  copper  sulphate  in  hydrochloric 
acid  solution.  The  disemicarbazide,  C10H6(NH*NH,CO,NH2)2,  has 
m.  p.  234 — 235°  (decomp.).  The  diphenylthioseinicarbazide, 
C10!Jfi(NH-NH-CS-NHPh)2, 

forms  brown  crystals,  in.  p.  166°  (decomp.).  The  diacetyl  derivative,. 
C10H6(NoH2Ac)2,  crystallises  in  white  needles,  m.  p,  231°  (decomp.). 
Dibenzylidene -  2  :  3  -  naphlhylenedihydrazone,  C10Hfi(NH*N.'CHPh)2, 
crystallises  in  lemon-yellow  needles,  m.  p.  205°  (deeomp.),  which 
cannot  be  obtained  quite  free  from  1  \3-dibenzylideneamino-2-phenyl- 
2  : 3-dihydro-fifi-naphthiminazole  ;  when  treated  with  amyl  nitrite,  the 
hydrazone  forms  a  red  substance ,  soluble  in  alcohol,  whilst  the 
iminazole  remains  unchanged.  On  reduction  with  zinc  dust  and 
glacial  acetic  acid,  the  dibenzylidenehydrazone  yields  2  :  3-naphthylene- 
azoimide.  The  di-m-chlorobenzylidene  derivative, 
C10H0(NH-N:CH-CbH4C1)2, 

crystallises  in  yellow  needles,  m.  p.  192 — 193°.  The  dipropylidene 
derivative,  C10H6(NH*NICMe2)2,  crystallises  in  white  needles,  m.  p. 
145 — 146°,  and  decomposes  gradually  when  exposed  to  air.  The 
diacetophenone  derivative,  C10Hfi(NH*lSlICPhMe)2,  forms  browni.- la- 
yellow  leaflets,  m.  p.  144°.  The  dipyruvic  acid  derivative, 
C10H6(KH*N:CMe*CO2H)2, 

crystallises  in  yellow  needles,  m.  p.  180°  (decomp.),  and  dissolves  in 
alkalis  foi'ming  yrellow  solutions. 

2  :  3 - Naphthylen edi-3  : 5 -dimethyl pyr azole,  C]0H6(^N<^_ ^  ^  ^2, 


formed  with  development  of  heat  by  the  action  of  acetylacetone  on 
the  dihydrazine  in  alcoholic  solution,  crystallises  in  yellow  needles, 
m.  p,  126—127°.  The  picrate,  C32H?6O14lSri0,  crystallises  in  yellow 
needles,  m.  p.  187 — 188°;  the  hydrochloride,  C20H20N4,2HC1,  is 
hydrolysed  by  water;  the  dimethiodide,  C22H2fiN4I2,  crystallises  in 
yellow  leaflets,  m.  p.  225°. 

/  CPh.’CH  \ 

2\3-Naphlhylenedi-5-phenyl-Z-methylpyrazole,  C10H6(^N<^ _ J2, 


formed  by  boiling  the  dihydrazine  with  benzoylacetone  in  alcoholic 
solution,  separates  in  white  crystals,  m.  p.  191°.  The  picrate, 
C42H30O14iN10,  crystallises  in  yellow  leaflets,  in.  p.  200°;  the  hydro¬ 
chloride,  C30H24N4,2HC1,  crystallises  in  white  needles. 
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2  :  3-Naphthylenedi-3-phenylpyrazolone,  C10H6^N<^__  pre¬ 

pared  by  heating  2 : 3-naphthylenedihydrazine  with  ethyl  benzoyl- 
acetate,  forms  a  yellowish-brown,  crystalline  powder,  m.  p.  245°,  and 
yields  a  cftisomtfroso-derivative,  C28H1S04N6,  crystallising  in  reddish- 
brown  needles,  m.  p.  222°. 

1  :  3- Dibenzylideneamino -2 -phenyl-2  :  3  -  dihydro- (3(3-naphthiminazole, 
ClOHt;<^N(N■CHPhj^>CH■Ph,  PrePared  by  boiling  2  : 3-naphthylene¬ 
dihydrazine  with  benzaldehyde  in  alcoholic  solution  in  a  reflux 
apparatus,  crystallises  from  xylene  in  yellow  needles,  m.  p.  227 — 228° 
(decomp.).  The  corresponding  di-o-hydroxybenzylidene  compound, 
C31H2403N4,  is  obtained  as  a  lemon-yellow,  crystalline  powder,  m.  p. 
242°  (decomp.).  The  di-m-chlorobenzylidene  compound,  C31H21N4C13, 
forms  a  yellow,  crystalline  powder,  m.  p.  218°.  G.  Y. 

Behaviour  of  Diazonium  Compounds  towards  Keto-Enolic 
Desmotropic  Compounds.  J.  Bishop  Tingle  {J.  Amer.  Chem. 
£oc.,  1907,  29,  1242 — 1243). — The  author  points  out  that  a  number  of 
additive  compounds  of  the  type  discussed  by  Dimroth  (this  vol.,  i, 
662)  have  been  described  by  himself  and  his  co-workers  (compare 
Abstr.,  1906,  i,  902),  and  adds  that  if  Dimroth’s  reasoning  is  correct, 
the  problem  under  consideration  may  be  regarded  as  having  been 
solved  years  ago.  E.  G. 

Action  of  Diazo-salts  on  Vanillin.  Ernesto  Puxeddu  ( Gazzetta , 
1907,  37,  i,  592 — 595). — The  action  of  diazobenzene  chloride  on 
vanillin  yields  bisb^nzeneazovanillin,C20H.1(.O^i4,  which  crystallises  from 
aqueous  alcohol  in  dark  chocolate-coloured,  prismatic  needles, 
m.  p.  122°,  dissolves  in  dilute  alkali  solutions  giving  a  blood-red 
solution  which  subsequently  deposits  the  unchanged  compound,  and  is 
readily  soluble  in  organic  solvents.  With  phenylhydrazine,  it  gives  a 
yellow  compound ,  m.  p.  178°,  which  is  probably  a  reduction  product. 

T.  H.  P. 

Oxidising  Ferments.  [IV.]  Specific  Nature  of  Tyrosmase 
and  its  Action  on  the  Products  of  Protein  Degradation. 
Robert  Chodat  and  W.  Staub  {Arch.  Sci.  Phys.  Nat.,  1907,  [iv],  24, 
172 — 191.  Compare  this  vol.,  i,  574,  575). — The  oxidising  action  of 
tyrosinase  on  tyrosine  is  diminished  by  the  presence  of  amino-acids, 
such  as  glycine,  leucine,  or  alanine.  Tyrosinase  acts  on  dipeptides, 
such  as  tyrofine  anhydride  and  glycyltyrosine  anhydride,  giving  rise 
to  a  yellow  coloration  which  does  not  become  subsequently  red,  violet, 
or  black,  as  in  the  case  of  tyrosine.  When,  however,  an  amino-acid, 
such  as  glycine,  leucine,  or  alanine,  is  added  to  the  mixture,  the  red 
coloration  characteristic  of  tyrosine  is  obtained.  A  mixture  of  glycyl¬ 
tyrosine  anhydride  with  glycine  gives  a  rose  colour  changing  to  a 
bluish-green  ;  it  shows  a  deeper  red  with  alanine  and  a  deep  brown  with 
leucine.  It  is  possible  with  tyrosinase  to  detect  tyrosine  in  the  pro¬ 
ducts  of  peptolysis,  and,  with  the  addition  of  amino-acids,  peptides 
containing  tyrosine  can  be  recognised. 
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Phenylalanine  is  not  attacked  by  tyrosinase ;  the  action  of  this 
ferment  does  not  therefore  depend  on  the  presence  of  a  benzene 
nucleus  in  an  amino-acid.  Tyrosinase  acts  markedly  on  p-cresol,  less 
strongly  on  m-cresol,  and  only  feebly  on  o-cresol,  giving  brownish- 
yellow  or  yellow  solutions.  The  hydrogen  peroxide-peroxydase 
system  (the  equivalent  of  laccase)  behaves  very  differently,  forming  an 
insoluble,  colourless  compound  with  p-cresol,  a  flesh  or  dirty-red 
substance  with  wi-cresol,  and  a  deep  brown  compound  with  o-cresol. 
Tyrosinase  is  thus  specifically  different  from  laccase ;  it  oxidises  the 
homologues  of  phenol,  in  particular,  those  like  tyrosine  which  have 
side-chains  in  the  para-position.  Millon’s  reagent  is  specific  for 
benzene  derivatives  containing  one  hydroxyl  group  ;  unlike  tyrosinase, 
it  acts  most  vigorously  on  meta-derivatives. 

The  action  of  tyrosinase  on  p-cresol  is  well  suited  for  its  detection 
and  differentiation  from  laccase.  The  addition  of  glycine  or  other 
amino-acids  much  increases  the  rapidity  of  the  reaction,  a  violet  and 
finally  a  blue  solution  with  a  red  fluorescence  being  obtained. 

E.  F.  A. 

Coagulation  of  the  Proteins  by  the  Action  of  Ultra-violet 
Light  and  of  Radium.  Georges  Dreyer  and  Olav  Hanssen 
( Compt .  rend.,  1907,  145,  234 — 236). — The  action  of  the  light  from  a 
Bang  lamp  on  solutions  of  the  natural  proteins,  serum-  and  egg- 
albumin,  crystalline  globulin,  fibrinogen,  horse-serum,  syntonin, 
peptone,  vegetable  vitellin,  and  caseinogen,  has  been  examined. 
Serum  and  egg-albumin  and,  most  of  all,  globulin  are  coagulated  by 
the  intense  and  prolonged  action  of  the  light,  both  in  alkaline, 
neutral,  and  acid  solution,  but  most  readily  in  the  latter.  A 
fibrinogen  solution  remains  clear  during  illumination.  Horse-serum 
is  only  slightly  cc^gulated,  but  if  previously  acidified  with  acetic  acid 
a  very  pronounced  coagulation  results.  Syntonin  is  not  coagulated 
either  in  acid  or  alkaline  solution.  Solutions  of  peptone  and  of 
caseinogen  are  not  coagulated,  but  acquire  a  straw-yellow  colour. 
Vitellin  coagulates  more  readily  than  any  other  substance  studied. 
Continuous  illumination  appears  to  produce  a  quantitative  precipita¬ 
tion.  A  yellow  solution  of  lecithin  is  decolorised,  but  remains  clear. 

That  the  phenomenon  is  a  real  coagulation  and  not  mere  precipita¬ 
tion  is  shown  by  the  insolubility  of  the  precipitates.  It  is  produced 
by  the  ultra-violet  rays  retained  by  the  glass.  When  a  solution  of 
protein  thus  acted  on  is  exposed  with  a  large  free  surface  to  the  action 
of  the  light,  the  surface  becomes  covered  with  a  protein  membrane  of 
thickness  varying  with  the  substance. 

Vitellin,  but  not  the  other  proteins,  is  coagulated  by  the  radiation 
from  radium.  E.  H, 

Action  of  Neutral  Salts  on  the  Coagulation  Temperature 
of  One  of  the  Muscular  Proteins.  G.  Bonamartiki  ( Gazzetta , 
1907,  37,  ii,  190 — 200). — The  author  has  isolated  from  ox-muscle  a 
solution  of  a  protein  which  coagulates  at  41 — 42°,  this  temperature 
being  influenced  neither  by  the  salts  naturally  accompanying  the 
protein  nor  by  a  change  in  the  concentration  from  1  muscle  :  5  water 
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to  1  muscle  *.  20  water.  The  influence  of  sodium  chloride,  ammonium 
chloride  and  sulphate,  and  magnesium  sulphate  in  lowering  the 
temperature  of  coagulation  of  the  protein  was  studied,  the  results 
being  given  in  the  form  of  curves  and  tables.  At  definite  concentra¬ 
tions,  the  various  salts  produce  spontaneous  coagulation  of  the  protein 
at  the  ordinary  temperature.  The  coagulation  of  the  protein  under 
the  influence  of  larger  or  smaller  proportions  of  salts  probably  yields 
a  mixture  of  coagulated  with  precipitated  protein  in  some  cases,  and 
precipitated  protein  only  in  others.  Indeed,  the  coagulum  obtained 
by  means  of  ammonium  chloride  or  sulphate  at  14-5°  re-dissolves 
completely  in  water,  and  all  the  coagulums  obtained  at  temperatures 
lower  than  that  of  true  coagulation  are  more  or  less  soluble  in  water. 

T.  H.  P. 

Fractionation  of  Agglutinins  and  Antitoxin.  .Robert  B. 
Gibson  and  Katharine  R.  Collins  (J.  Biol.  Chem.,  1907,  3,  233 — 251) ; 
Edwin  J.  Banzhaf  and  Robert  B.  Gibson  (ibid.,  253 — 264). — Re¬ 
searches  of  others,  and  the  present  investigations,  show  the  untrust¬ 
worthiness  of  any  differentiation  of  antitoxins,  &c.,  as  contained  in 
the  various  protein  fractions  separable  by  salting-out  (pseudoglobulin, 
euglobulin,  &c.).  The  same  is  true  for  agglutinins. 

The  globulin  obtained  by  saturation  of  serum  with  sodium  chloride 
is  more  potent  in  antitoxin  per  gram  of  protein  than  the  fractions  pre¬ 
cipitated  by  lower  concentrations  of  ammonium  sulphate,  and  it  is 
practicable  by  such  a  method  to  prepare  a  solution  of  high  antitoxic 
value  from  relatively  weak  plasma.  W.  D.  H. 

Hydrolysis  of  Nucleoproteins.  E.  Carapelle  ( Centr .  Bakt. 
Par.,  1907,  i,  44,  440 — 441). — The  nucleoprotein  obtained  from 
j Bacillus  prodiyiosus,  grown  on  large  Petri  dishes,  by  extraction  with 
dilute  sodium  carbonate  and  precipitation  with  acetic  acid,  was 
hydrolysed  with  sulphuric  acid,  the  solution  neutralised,  and  evapor¬ 
ated  to  dryness.  The  alcoholic  extract  of  the  residue  gave  a  syrup 
which,  when  dissolved  in  water,  was  dextrorotatory,  reduced  Fehling’s 
solution  and  ammoniacal  silver  nitrate,  and  formed  a  yellow  phenyl- 
osazone,  m.  p.  1 85°,  after  crystallisation  from  xylene.  E.  F.  A. 

Koilin.  K.  B.  Hofmann  and  Fritz  Pregl  ( Zeitsch .  physiol.  Cham., 
1907,  52,  448 — 471). — The  horny  material  constituting  the  cuticle  of 
the  birds’  stomach  is  termed  koilin.  This  substance  does  not  belong 
to  the  keratins,  as  the  cystin  group  is  either  entirely  absent  or  present 
in  only  minute  quantities.  It  cannot  be  grouped  with  the  membrana 
testacea  of  the  hen. 

The  membrana  testacea  does  not  consist  cf  keratin,  and  the  name 
ovokeratin  should  not  be  used  for  this  material,  and  neither  it  nor 
koilin  can  be  grouped  with  any  of  the  ordinary  sub-groups  of  the 
proteins.  J.  J.  S. 
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Preparation  of  Tetranitromethane.  Conrad  Claessen 
(D.R.-P.  184229). — The  production  of  tetranitromethane  from  nitro- 
form,  which  is  itself  obtained  with  difficulty  from  explosive  substances 
such  as  mercury  fulminate,  is  too  dangerous  to  admit  of  this  process 
being  employed  on  a  large  scale.  It  is  now  found  that  the  aromatic 
hydrocarbons  and  their  nitro-derivatives  when  warmed  with  a  mixture 
of  nitric-sulphuric  acid  (40%  H2S04,  60%  HN03)  and  fuming  sulphuric 
acid  (50%  S03)  furnish  a  large  amount  of  tetranitromethane  ;  a  yield  of 
50%  on  the  weight  of  the  organic  substance  being  sometimes  obtained. 
Nitrobenzene  when  gradually  heated  with  excess  of  the  acid  mixture 
to  120°  is  decomposed,  giving  rise  to  tetranitromethane  and  a  large 
amount  of  nitrous  fumes.  G.  T.  M. 

Improved  Method  for  the  Preparation  of  Alkyl  Chlorides. 
William  M.  Deiin  and  Grant  T.  Davis  ( J .  Amer.  Chem.  >Soc.,  1907, 
29,  1328 — 1334). — A  method  is  described  for  the  preparation  of  alkyl 
chlorides  by  the  action  of  phosphorus  trichloride  on  alcohols  in 
presence  of  zinc  chloride.  Propyl  chloride  has  been  obtained  in  a 
yield  amounting  to  94%  of  the  theoretical  by  the  use  of  anhydrous 
zinc  chloride.  It  has  been  found  that,  if  a  solution  of  zinc  chloride 
(b.  p.  150 — 160°)  is  used  instead  of  the  anhydrous  salt,  the  yield  of 
propyl  chloride  is  decreased,  but  that  in  the  case  of  fsobutyl  and 
isoamyl  chlorides  larger  yields  (85%  and  88%  respectively)  are  produced. 

The  reaction  takes  place  in  accordance  with  the  equation : 
6ROH  +  2PC13  +  ZnCl2  =  Zn(H2P03)2  +  6RC1  +  2HC1.  Evidence 
has  been  obtained,  however,  of  the  formation  of  complex  intermediate 
products. 

By  the  action  of  stannic  chloride  on  propyl  alcohol,  an  additive 
compound,  b.  p.  148°,  is  obtained.  E.  G. 

Constitution  of  Methazonic  Acid.  Wilhelm  Meister  (Ber., 
1907,  40,  3435 — 3449.  Compare  Dunstan  and  Goulding,  Trans., 
1900,  77,  1262  ;  Scholl,  Abstr.,  1901,  i,  359). — Methazonic  acid 
behaves  as  a  primary  nitro-compound,  since  it  gives  the  nitrolic  acid 
reaction  and  Konowaloff’s  reaction,  and  hence  contains  the  grouping 
•CH2*NO„.  It  reacts  with  primary  aromatic  amines  and  hydrazines, 
yielding  products  which  also  contain  the  primary  nitro-group.  These 
products  are  formed  by  the  replacement  of  NHO  by  iNR,  aod 
hydroxylamine  is  also  formed.  The  reactions  are  most  readily 
explained  by  the  presence  of  the  oximino-group  in  methazonic  acid, 
and  the  formyla  thus  arrived  at  is  N02*CH2'CHIN*0H.  When  the 
condensation  products  are  reduced,  ammonia  is  formed, 

no2-ch2-ch:nr  — >  nh3+ch3-ch:nr, 

and  the  residue,  when  distilled  with  acid,  yields  an  amine  and  acet- 
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aldehyde,  CH3-CH:NR  +  H20  — >  CH3-CHO +  NH2R.  They  closely 
resemble  Schiff’s  bases. 

An  isonitro-formula,  (i-isonitroacetaldoxime, 

oh-no:ch-ch:n-oh, 

is  also  possible.  The  formation  and  reactions  of  methazonic  acid  are 
discussed  from  the  point  of  view  of  the  new  formula. 

Attempts  have  been  made  to  synthesise  methazonic  acid  from 
/3-chloro-  or  /3-iodo-acetaldoxime  and  silver  nitrite,  but  without 
shccess. 

Methazonic  acid  and  phenylhydrazine  in  the  presence  of  hydro¬ 
chloric  acid  yield  (S-nitroacetaldehyde-phenylhydrazone , 
N02-CH2-CH:N2HPh. 

It  may  be  crystallised  in  small  amounts  (O’l—  0'2  gram)  from  light 
petroleum  and  forms  glistening,  white  plates,  m.  p.  74 — 74  5°.  When 
kept  in  closed  vessels,  it  rapidly  decomposes,  but  can  be  kept  at  0°  in 
open  vessels  if  protected  from  sunlight.  It  dissolves  in  alkalis,  gives 
the  nitrolic  acid  reaction,  and  yields  precipitates  with  the  salts  of  the 
heavy  metals. 

Nitroacetaldehyde-p-nitro phenylhydrazon  e, 

no2-ch2-oh:n2h-c6h4*no2, 

forms  orange-brown  flakes  which  decompose  at  141 — 142°. 

f}-Nitroethylidene-'p-chloroanil ,  N02,CH2*CH*.N,C6H4C1,  obtained 
from  the  acid  and  jo-chloroaniline,  crystallises  from  light  petroleum  in 
minute,  canary-yellow  needles  decomposing  at  about  165°.  The 
corresponding  p -nitroanil,  N02*CII2*CHIN’C6H4*N02,  crystallises 
from  chloroform  in  shimmering,  yellow  needles  which  decompose  at 
about  183°. 

($- Nitroethylideneanil,  N02*CH2-CH!NPh,  forms  golden-yellow 
needles,  m.  p.  94 — 95°  after  sintering  at  90°. 

When  hydrolysed  with  alkali,  the  p-chloroanil  yields  p-chloroaniline, 
ammonia,  hydrogen  cyanide,  formic  acid,  methazonic  acid,  and  carbon 
dioxide.  With  acids,  the  same  compound  yields  the  same  products 
with  the  exception  of  ammonia  and  methazonic  acid,  hydroxylamine 
being  formed  in  place  of  ammonia.  J.  J.  S. 

The  Series  Resulting  from  the  Methylation  of  Ethyl 
Alcohol,  with  Regard  to  the  Aptitude  for  Isomeric  Change 
of  the  Halide  Ethers.  Louis  Henry  ( Compt .  rend.,  1907,  145, 
547 — 549). — A  comparison  is  given  of  the  facility  with  which  the 
halide  ethers  derived  from  the  ethyl  halides,  CH3*CH2X,  by  replace¬ 
ment  (1)  in  the  *CH3  group  exclusively;  (2)  in  the  *CH2X  group 
exclusively,  and  (3)  in  the  *CH3  and  'CH2X  group  simultaneously  of 
hydrogen  by  methyl,  undergo  isomeric  change.  (1)  The  normal  propyl 
derivatives  change  into  the  isocompounds,  the  isobutyl  more  readily 
into  the  tertiary  butyl,  and  the  trimethylethyl  halides  still  more 
readily  into  the  tertiary  amyl  derivatives.  (2)  The  isopropyl  and 
tert.- butyl  halides  do  not  change  isomerically.  (3)  The  secondary 
butyl  halides  are  stable,  but  the  methylisopropyl  carbinol  and  the 
methyl  tert.-butyl  carbinol  halide  ethers  are  easily  transformed  into 
tertiary  halide  derivatives.  The  tertiary  halide  compounds  ai’e  stable. 
This  review  reveals  the  fact  that  isomeric  change  occurs  the  more 
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readily  the  less  the  number  of  hydrogen  atoms  combined  with  the 
carbon  atom  attached  to  the  halide-ether  chain.  Thus  the  abundant 
presence  of  hydrogen  confers  stability  on  the  polycarbon  chains. 

E.  II. 


Beeswax.  II.  Psyllostearyl  Alcohol  as  a  Constituent. 

Ernst  Edw.  Sundwik  ( Zeitsch .  physiol.  Chem.,  1907,  53,  365 — 369. 
Compare  Abstr.,  1898,  i,  617  ;  190i,  i,  358). — -By  the  use  of  improved 
methods,  the  surmise  that  psyllostearyl  alcohol  is  present  in  beeswax  was 
confirmed.  The  wax  of  Bombus  terreslris  was  used  in  the  present 
instance,  acetone  being  used  as  the  extracting  agent.  W.  D.  H. 

Propylene  Oxide,  Louis  Henry  ( Compt .  rend.,  1907, 

CH2 

145,  453 — 456). — The  action  of  magnesium  ethyl  bromide  on 
propylene  oxide  has  been  studied  in  order  to  ascertain  whether  it 
gives  rise  to  a  product  by  simple  addition  as  in  the  case  of  ethylene 
oxide  (this  vol.,  i,  745),  or  whether  isomeric  change-  initially  occurs  as 
with  s-dimethylethylene  oxide  (this  vol.,  i,  817)  and  as-dimethyl- 
ethylene  oxide  (this  vol.,  i,  744).  The  product  actually  obtained  was 
methyl-n-propylcarbinol,  CHMePra*01i,  which  was  identified  by 
means  of  the  semicarbazone  (m.  p.  100°)  of  the  ketone,  COMePr“, 
formed  on  oxidation.  The  behaviour  of  propylene  oxide  is  thus 
similar  to  that  of  ethylene  oxide ;  the  substitution  of  a  single  methyl 
group  is  nob  sufficient  to  bring  about  the  possibility  of  undergoing 
isomeric  change  which  exists  in  the  dimethylated  derivatives.  It  is 
to  be  observed  that  epichlorohydrin  on  combining  with  magnesium 
ethyl  bromide  gives  a*chloro-y-hydroxy-/3-ethylpropane, 

CH2CP(JHEt-CH2-OH.  W.  A.  D. 


Bisecondary  Butylene  Monochlorohydrin, 

OH'CHMe-CHMfcCi. 

Louis  Henry  {Compt.  rend.,  1907,  145,  498 — 499). — Bisecondary 
butylene  monochlorohydrin  (y-chloro-sec. -butyl  alcohol)  is  prepared  by  the 
addition  of  bypochlorous  acid  to  s.-dimethylethylene  obtained  by  the 
action  of  alcoholic  potash  on  sec.-butyl  iodide,  CHMeEtl ;  it  is  a 
colourless,  somewhat  viscous  liquid,  soluble  in  about  15  vols.  of  water 
at  20°,  D20  1T05,  y.  L44376,  mol.  refraction  26’05  (calc.  26‘98),  b.  p. 
138 — 139°/753  mm.  It  is  very  sensitive  to  alkalis  and  alkali  car¬ 


bonates,  being  converted  into  s-dimethylethylene  oxide 
(b.  p.  56°). 


CHMevA 
’  CHMe>0 
W.  A.  D. 


Crystalline  Iron  Methoxides.  Karl  A.  Hofmann  and  Gunther 
Bugge  ( Ber .,  1907,  4D,  3764 — 3766). — Dimethoxvferric formate, 

H*C02,Fe(0Me)2, 

and  dimethoxvferric  acetate,  Me‘C02*Fe(0Me)2,  are  obtained  by  dis¬ 
solving  iron  wire  in  formic  or  acetic  acid,  evaporating  the  solution, 
and  treating  the  residue  with  methyl  alcohol  in  an  atmosphere  of 
carbon  dioxide ;  both  form  yellow,  double-refracting  crystals,  yield 
formaldehyde  in  contact  with  a  glowing  copper  spiral,  and  decompose 
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gradually  in  contact  with  water  and  immediately  with  hydrochloric 
acid,  the  solution  showing  the  reactions  of  a  ferric  salt. 

The' formation  of  these  compounds  depends  on  the  esterification  of 
the  basic  ferric  salts  formed  intermediately  (compare  Hofmann  and 
Hochtlen,  Abstr.,  1905,  i,  38). 

The  substance,  (MeCO^Fe’OEt,  is  a  red  powder,  which  is  obtained 
by  the  evaporation  in  a  vacuum  of  an  ethyl-alcoholic  solution  of 
ferrous  acetate  after  rapid  oxidation  in  air.  C.  S. 

Some  Salts  of  Glucinum  and  Zirconium.  Sebastian  Tanatar 
and  E.  Kurorski  ( J .  Russ.  Phys.  Chem.  Soc.,  1907,  39,  936 — 943. 
Compare  this  vol.,  i,  261). — The  salts  obtained  by  the  action  of 
organic  acids  on  glucinum  carbonate  mostly  correspond  with  the 
formula  G14OX0.  They  are  non-volatile,  but  most  are  soluble  in 
benzene,  some  also  in  other  organic  solvents  and  in  water.  In  the 
liquid  state  they  are  non-conductors  of  electricity.  The  following 
salts  are  described.  Formate  [the  compound  Gl(CH02)r,  was  also 
obtained],  crotonate,  iso crolonate,  Icevulate,  and  propionate.  Glucinum 
also  forms  compounds  of  the  type  Gl4OX2X4'  and  G^OXgXg' ;  thus, 
by  heating  glucinum  butyrate  with  acetyl  chloride,  the  compound 
G140(C4H702)4(C2H302)2  is  obtained  as  a  viscous  liquid  solidifying  at 
-15°,  b.  p.  351°.  Similarly,  the  compound  Gl40(C3Hr,02)3(C2H302)3 
was  obtained  as  a  crystalline  substance,  m.  p.  127°,  b.  p.  330°.  The 
normal  salts  of  glucinum  with  dibasic  acids  can  be  obtained  quite 
readily;  the  following  are  described:  succinate,  citraconaie,  maleate, 
and  fumarate.  The  salts  of  glucinum  are  very  similar  in  constitution 
and  solubility  to  the  corresponding  zirconium  salts.  Zirconium 
j.ropionale,  i&obulyrate,  crotonate,  and  succinate  are  described.  The 
quadrivalency  of  glucinum  is  again  insisted  on  ;  thus  the  compounds 
formed  by  the  metals  of  the  fourth  group  with  acetylacetone  are 
analogous  in  properties  to  the  corresponding  glucinum  compound, 
whereas  the  compounds  of  the  metals  of  the  second  group  are  quite 
different.  Z.  K. 

Preparation  of  Double  Lactates  containing  Antimony. 

Chemische  Fabrik  von  Heyden  (Aktien-Gesellschaft)  (D.R.-P. 
184202). — Antimony  1  sulphate,  obtained  by  the  action  of  sulphuric 
acid  on  antimonious  sulphide,  is  introduced  into  a  neutral  solution 
of  sodium  lactate,  the  solution  is  concentrated  until  the  sodium 
sulphate  has  separated,  and  the  filtrate  then  evaporated  to  dry¬ 
ness.  The  sodium  antimonyl  lactate  thus  obtained  is  a  crystalline 
double  salt  which  dissolves  in  water  without  decomposition.  Sodium 
calcium  antimonyl  lactate,  a  soluble,  crystalline,  slightly  hygroscopic 
salt,  is  obtained  by  partially  replacing  sodium  lactate  by  the  corre¬ 
sponding  calcium  salt  in  the  foregoing  double  decomposition. 

G.  T.  M. 

Preparation  of  #K-Diketostearic  Acid.  Andreas  G.  Gold- 
sobel  (D.R.-P.  180926). — 0K-Diketo8tearic  acid, 

CH3*[CH2]5-C0*CH2-CH2-C0-[CH2]7-C02H. 
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m.  p.  96 ‘5°,  obtained  by  oxidising  0K-ketohydroxystearic  acid  with 
chromic  and  acetic  acids,  was  crystallised  from  water  and  obtained  in 
white,  lustrous  leaflets  soluble  in  warm  alcohol  or  benzene.  With  the 
exception  of  its  sparingly  soluble  alkali  and  ammonium  compounds, 
its  salts  are  insoluble  in  water.  This  acid  behaves  as  a  8-diketone, 
and  owing  to  this  circumstance  yields  derivatives  of  technical  import¬ 
ance.  Its  dioxime,  m.  p.  113 — -114°,  and  its  pyrrole  derivative, 
CH - CH 

CHg^CHo^'C'NH’C-fCH^-COgll,  have  been  prepared. 

G.  T.  M. 


Xanthophanic  Acid.  II.  Carl  Ltebermann  and  Simon  Linden- 
baum  ( Ber .,  1907,  40,  3570 — 3583.  Compare  Abstr.,  1906,  i,  556). — 
The  products  obtained  from  xanthophanic  acid  methyl  and  ethyl 
ethers  have  been  further  investigated.  The  acid,  m.  p.  256°  (255°  :  loc. 
cit.),  obtained  from  the  magnesium  methoxide  “  transformation 
product  ”  of  xanthophanic  acid  methyl  or  ethyl  ether,  is  shown 
to  be  a  resacetophenonecarboxylic  acid,  having  probably  the 
POM  annex6d  structure  ;  the  bromophenylhydrazone  of  this, 
GUMe  cO?H*C6H2(OH)2-CMe:N-NH-C6H4Br,  crystallises  in 
{  ]OH  white  needles,  m.  p.  243°.  The  acid  cannot  be  esterified 
qq  -jjl  \  by  means  of  alcohol  and  hydrogen  chloride.  The 

2  qjj  methyl  ester,  C10H10O5,  formed  by  the  action  of  methyl 

iodide  on  the  silver  salt,  crystallises  in  colourless 
needles,  m.  p.  124 — 125°,  is  hydrolysed  by  boiling  alkalis,  and  when 
treated  with  hydrazine  hydrate  in  methyl-alcoholic  solution  yields^ a 
white  hydrazone,  m.  p.  174°,  solidifying  to  a  yellow  substance,  m.  p. 
above  300°. 


The  bromophenylhydrazone,  C1(iH1504N2Br,  m.  p.  224°  (loc.  cit.),  has 
the  constitution  C02Me,C6H2(OH)2’CMeIN'NH’C6H4Br,  and  is  a 
hydrazone,  not  of  the  “  transformation  product  ”  from  which  it  is 
prepared,  but  of  methyl  resacetophenonecarboxylate ;  when  heated 
with  hydrogen  chloride  in  glacial  acetic  acid  at  125 — 130°,  it  yields  a 
mixture  of  resacetophenonecarboxylic  acid  and  its  methyl  ester. 

The  “transformation  products,”  m.  p.  162°,  obtained  by  the  action 
of  magnesium  methoxide  on  xanthophanic  acid  methyl  and  ethyl 
ethers  respectively,  are  not  identical,  as  they  yield  different  bromides 
on  treatment  with  hydrogen  bromide  in  benzene  solution.  The  bromide, 
Cl7H1707Br,  derived  from  the  ethyl  ester,  crystallises  in  lemon-yellow 
needles,  in.  p.  208°  (decomp.),  and  when  shaken  with  methyl  or  ethyl 
alcohol,  acetone,  or  water  is  hydrolysed,  yielding  the  “  transformation 
product,”  Cl7H]8Os.  The  bromide,  C1RH1607Br,  derived  from  the 
methyl  ester,  crystallises  in  similar  needles,  m.  p.  188°  (decomp.),  and 
on  hydrolysis  yields  the  “transformation  product,”  ClfiH1608. 

The  constitutions  of  these  substances  are  discussed  ;  it  is  concluded 


that  the  xanthophanic  acid  ethers  have  the  structure  1,  and  under 
the  influence  of  magnesium  methoxide  are  transformed  into  derivatives 
of  the  type  II.  In  the  transformation  of  the  ethyl  ether,  a  methyl 
is  substituted  for  the  carboxylic  ethyl  group.  The  hydroxyl  substi- 


890 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


tuted  by  bromine  by  the  action  of  hydrogen  bromide  is  that  in  the 
heterocyclic  nucleus  : 


OCOMe 


O 

0:/\//\cH-GH(C0Me)-C02R 

C(OH) 


OR-U  CH-OH 

A  i 

OHf  y-o 

COgRl^^jcOMe 


I. 


II. 


When  boiled  with  hydrazine  sulphate  and  sodium  acetate  in  alcoholic 
solution,  xanthophanic  acid  ethyl  ether 
OH/  //' |  ^CH’OH  forms  a  hydrazone  crystallising  in  white 
<  I  l  N  qjj  needles,  m.  p.  193 — 195°,  which  is  considered 
C02Et\  /  \  o /  2  to  have  the  annexed  constitution,  and  is 

formed  also  by  the  action  of  semicarb- 

azide  on  the  ethyl  ether. 

The  corresponding  hydrazone ,  CnH10O4b72,  derived  from  the  methyl 
ether,  crystallises  in  needles,  m.  p.  220°.  When  heated  with  fuming 
hydrochloric  acid  or  hydrogen  iodide  in  acetic  anhydride  or  10% 
alkali,  these  hydrazones  yield  the  acid,  C10HsO4N2,  crystallising  in 
yellowish-green  needles,  m.  p.  331 — 333°  (decomp.),  and  forming 
solutions  with  slight  blue  fluorescence.  G.  Y. 


Glaucophanic  Acid.  III.  Carl  Liebermann  and  H.  Truchsass 
(Her.,  1907,  40,  3584 — 3588.  Compare  Abstr.,  1906,  i,  556  ;  and 
preceding  abstract). — Glaucophanic  acid  methyl  and  ethyl  ethers, 
which  are  formed  as  by-products  in  tho  preparation  of  xanthophanic 
acid  methyl  and  ethyl  ethers  respectively,  undergo  reactions  similar 
to  those  of  the  xanthophanic  acid  ethers,  differing  only  in  that  the 
methyl  and  ethyl  ethers  yield  identical  magnesium  methoxide 
“  transformation  products.”  In  the  case  of  glaucophanic  acid  ethyl 
ether,  therefore,  the  action  of  magnesium  methoxide  must  lead  to 
complete  substitution  of  the  ethoxy-  by  m ethoxy -groups,  whereas  only 
the  carboxylic  ethoxy-group  of  xanthophanic  acid  ethyl  ether  is 
substituted.  The  glaucophanic  acid  and  xanthophanic  acid  ethers 
must  have  a  C]9  nucleus  in  common,  as  the  action  of  hydrazine  sulphate 
and  sodium  acetate  on  glaucophanic  acid  ethyl  ether  leads  to  the 
formation  of  the  hydrazone,  m.  p.  193 — 195°,  obtained  from  xantho¬ 
phanic  acid  ethyl  ether. 

The  magnesium  methoxide  “  transformation  product,”  C20H18O0, 
is  formed  from  glaucophanic  acid  methyl  ether  in  a  79%  yield  ;  it 
crystallises  in  yellow  needles,  m.  p.  217°,  and  when  heated  with  acetic 
anhydride  and  sodium  acetate  yields  a  triacetate,  C20H16O9Ac3,  which 
crystallises  in  needles,  m.  p.  130°,  and  is  hydrolysed  to  the  “  trans¬ 
formation  product”  by  cold  concentrated  sulphuiic  acid.  In 
presence  of  a  limited  amount  of  acetic  anhydride,  a  yellow  diacetate , 
C2CH,609Ac2,  m.  p.  166°,  is  formed.  The  bromide,  C20Hl7O8Br, 
crystallises  in  orange-red  needles,  m.  p.  245°,  and  is  stable  when  dry, 
but  is  readily  hydrolysed  by  moist  solvents.  A  dibromo-coviiTpoxmd , 
C2()H1609Bro  or  O20HlsO(|Brf ,  frrmed  by  the  action  of  bromine  on  the 
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“  transformation  product  ”  in  carbon  disulphide  solution,  separates 
from  ethyl  acetate  in  crystals,  m.  p.  225°  (decomp.). 

The  “  transformation  product  ”  forms  a  hydrazone,  020^20^8^2’ 
crystallising  in  white  needles,  m.  p.  217°  (decomp.),  but  when  heated 
with  bromophenylhydrazine  in  boiling  methyl-alcoholic  solution  forms 
the  bromophenylhydrazone  of  a  decomposition  product,  017Hl704N2Br, 
which  crystallises  in  needles,  m.  p.  161 — 163°  (decomp.),  and  resembles, 
but  is  not  identical  with,  the  bromophenylhydrazone  obtained  from  the 
“  transformation  product  ”  of  xanthophanic  acid  methyl  ether. 

The  mol.  formula  of  glaucophanic  acid  ethyl  ether,  which  remains 
undecided,  must  lie  between  C23and  027  (compare  Claisen,' Abstr.,  1897,  i, 
594).  '  G.  Y. 

Certain  Complex  Salts  of  Titanium  Peroxide.  Arrigq 
Mazzucchelli  (Atti  R.  Accad.  Lincei,  1907,  [vj,  16,  ii,  265 — 273, 
349 — 352  ;  compare  this  vol.,  i,  748;  ii,  54). — The  compound , 
2Na2C204,2Ti03,C203,4H20, 

prepared  by  adding  excess  of  hydrogen  peroxide  to  a  solution  of 
sodium  titano-oxalate  and  precipitated  from  solution  by  the  addition 
of  alcohol,  is  a  dense,  dark  orange,  sandy  powder,  which  dissolves 
readily  in  water  and  is  extremely  hygroscopic  in  presence  of  alcohol, 
It  remains  unaltered  for  some  time  in  a  dry  atmosphere,  but  in 
ordinary  air  it  deliquesces,  swells,  and  begins  to  decompose.  The 
corresponding  potassium  compound,  2K2C204,2Ti03,C203,2H20,  pre¬ 
pared  by  adding  alcoholic  potassium  acetate  solution  to  alcoholic 
titanium  hydrogen  oxalate  solution  containing  hydrogen  peroxide, 
resembles  the  sodium  derivative. 

By  adding  an  insufficient  amount  of  barium  chloride,  together  with 
ammonium  acetate,  to  a  solution  of  sodium  titano-oxalate  containing 
the  three  constituents  in  the  proportions  Ti02 :  2H2C204  :  2Na  and 
mixed  with  hydrogen  peroxide,  various  fractions  are  precipitated 
which  consist  apparently  of  mixtures  of  2BaC204,  2Ti03,  C203,  and 
BaC204. 

The  complexity  of  the  titano-oxalates  is  shown  by  the  ease  with 
which  they  can  be  recrystallised,  almost  unchanged,  from  their  solutions 
and  by  their  resistance  to  hydrolysis  by  the  action  of  heat.  That 
the  degree  of  complexity  is  nob  high  is  seen  from  the  fact  that 
these  salts  are  decomposed,  not  only  by  alkalis,  but  even  by  an  excess 
of  a  barium  or  calcium  salt  (compare  Rosenheim  and  Schiitte,  Abstr., 
1901,  ii,  244).  The  alkali  pertitano-oxalates,  however,  are  more 
highly  complex,  since  they  are  not  completely  precipitated  by  ammonia. 
The  introduction  of  active  oxygen  into  the  molecule  of  titanium  oxide 
is  hence,  in  general,  favourable  to  the  formation  of  complex  anions. 
The  statement  of  Melikoff  and  Pissarjewsky  (Abstr.,  1898,  ii,  374) 
that,  in  the  preparation  of  titanium  peroxide,  by  Classen’s  method, 
the  clear  liquid  at  first  contains  an  ammonium  pertitanate,  which 
decomposes  with  precipitation  of  Ti03,Aq,  is  probably  inaccurate  ;  it 
is  more  likely  that  the  Ti03  is  present  initially  as  a  complex  anion, 
which  is  gradually  decomposed  by  the  alkali. 

The  so-called  acetate  of  titanium  peroxide  (Faber,  this  vol.,  ii,  557) 
is  most  probably  a  mixture  of  peroxide  and  basic  acetate  of  titanium 
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dioxide.  The  existence  of  the  phosphate  is  in  accord  with  the  views 
of  the  author  ( loc .  cit.).  T.  H.  P. 

Velocity  of  the  Decomposition  of  Malonic  Acid  into 
Carbon  Dioxide  and  Acetic  Acid.  Josef  Lindner  ( Monatsh ., 
1907,  28,  1041 — 1047). — The  decomposition  of  malonic  acid  into 
carbon  dioxide  and  acetic  acid  takes  place  with  measurable  velocity  in 
glacial  acetic  acid  at  100°.  The  velocity  constant  when  calculated 
with  the  aid  of  the  equation  for  unimolecular  reactions  remains 
satisfactorily  uniform  throughout  the  course  of  the  decomposition. 
The  graph  formed  by  plotting  the  velocity  constants  determined  at 
98‘5°  to  104°  against  the  temperatures  is  approximately  a  straight  line. 

G.  Y. 

Action  of  a-Chloroacetoacetic  Esters  on  Sodiocyanoacetic 
Esters.  J.  Chassagne  (Bull.  Soc.  chim.,  1907,  [iv],  1,  914 — 916. 
Compare  Haller  and  Barthe,  Abstr.,  1888,  937). — Ethyl  a-cyano-fi- 
acetyhuccinate,  C02Et*CH(CN)’CH  Ac*C02Et,  prepared  by  the  action 
of  ethyl  a-chloroacetoacetate  on  ethyl  sodiocyanoacetate,  separates 
from  alcohol  in  crystals,  m.  p.  83 '5 — 84 ‘5°  (corr.),  and  has  the  normal 
molecular  weight  in  freezing  acetic  acid. 

Methyl  a-cyano-fi-acelylsuccinate,  C02Me*CH(CN)*CHAc*C02Me, 
similarly  prepared,  separates  in  crystals,  m.  p.  89’5 — 90  5°. 

Methyl  ethyl  a-cyano-/3-acetylsuccinate, 

C02Me-CH(CN)*CHAc-C02Et, 

obtained  by  the  interaction  of  ethyl  a-chloroacetylacetate  and  methyl 
sodiocyanoacetate,  forms  crystals,  in.  p.  93’5 — 94'5°.  The  isomeric 
ester,  C0.9Me,CHAc*CII(CN)’C02Et,  prepared  from  methyl  a-chloro¬ 
acetylacetate  and  ethyl  sodiocyanoacetate,  has  m.  p.  88'5 — 89  5°. 

Since  these  compounds  in  alcoholic  solution  give  no  red  coloration 
with  ferric  chloride,  it  is  possible  that  they  have  an  enolic  structure. 

T.  H.  P. 

Conversion  of  Methyl  Alcohol  into  Formaldehyde.  Prepara¬ 
tion  of  Formalin.  E.  J.  Okloff  (J.  Buss.  Phys.  Chem.  Soc.,  1 907, 
39,  855 — 868). — Experiment  shows  that  the  ordinarily  accepted  view 
of  the  conversion  of  methyl  alcohol  into  formaldehyde  as  well  as  the 
ordinary  method  of  preparation  are  essentially  wrong.  An  elaborate 
apparatus  has  been  devised  which  yields  satisfactory  results  for 
technical  purposes.  The  first  stage  in  the  reaction  is  the  catalytic 
decomposition  of  methyl  alcohol,  thus:  MeOH — >-CH20  +  H2.  The 
catalysts  employed  were  freshly  reduced  copper  and  asbestos  containing 
precipitated  lower  oxides  of  vanadium.  The  former  is  the  most 
efficient  catalyst,  but  not  more  than  60%  of  the  alcohol  is  ever  thus 
charged.  In  addition,  the  formaldehyde  decomposes,  forming  carbon 
monoxide  and  hydrogen,  which  together  with  carbon  dioxide  are 
generally  found  in  the  gaseous  products.  The  presence  of  impurities 
such  as  acetone  makes  no  difference  in  the  decomposition  of  the 
alcohol.  Z.  K. 
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The  Effect  of  Light  and  Temperature  on  the  Preservation 
of  Formaldehyde  Solutions.  J.  W.  de  Waal  ( Pharm .  Weekblad, 
1907,  44,  1207 — 1213). — At  the  ordinary  temperature  when  exposed 
to  light,  formaldehyde  solutions  are  not  oxidised  to  formic  acid,  even 
in  presence  of  traces  of  ferric  chloride.  Rise  of  temperature  promotes 
the  oxidation  somewhat,  although  the  effect  produced  by  a  temperature 
of  50°  during  400  hours  is  only  slight.  A.  J.  W. 

Synthesis  of  Ketones  by  aid  of  Dibromopentane.  Julius  von 
Braun  ( Ber ,,  1907,  40,  3943 — 3948.  Compare  Perkin  and  Freer, 
Trans.,  1888,  53,  202  ;  Perkin  and  Kipping,  ibid.,  1890,  57,  320). — 
cu-Dibromopentane,  ethyl  acetoacetate,  and  sodium  react  in  warm 
alcoholic  solution  to  form  two  compounds.  Ethyl  l-acetylcyc\ohexane 
carboxylate,  CO2Et*C0HI0*COMe,  b.  p.  241 — 245°  (decomp.),  or 
120 — 12 4°/ 11  mm.,  is  a  colourless  liquid  with  a  piercing  aromatic 
odour,  which  forms  a  semicarbazone,  m.  p.  144°,  and  a  p -nitrophenyl- 
hydrazone,  m.  p.  145°,  and  is  hydrolysed  by  aqueous-alcoholic  alkali, 
yielding  cycZobexanecarboxylic  acid  and  Darzens’  and  Bouveault’s 
inethyl  cu/cZohexanyl  ketone,  which  has  D22  0‘893  and  forms  a  reddish- 
violet  p -nitrophenylhydrazone,  m.  p.  154°.  The  second  compound  is 
ethyl  ay-diacetylheptane-ay-dicarboxylate, 

CH3'CO-CH(COsEt)-[CH2]5*CH(CO„Et)-CO-CH8, 

which  is  very  difficultly  volatile  with  steam,  and  cannot  be  distilled 
without  decomposing  into  the  diketone,  COMe-[CH2]7'COMe,  the  forma¬ 
tion  of  which  is  completed  by  boiling  with  alkali.  The  diketone, 
m.  p.  65°,  crystallises  in  glistening  leaflets,  and  forms  a  semicarbazone, 
C]3H20O2N4,  m.  p.  184°,  p-nitrophenylhydrazone,  C23H30O4N0,  m.  p.  88°, 
softening  at  85°,  and  an  oxime  which  yields  apparently  a  mixture 
of  two  benzoyl  derivatives,  of  which  one  has  been  isolated  and  has 
nu  p.  90°.  C.  S. 

Isolation  of  Carbohydrates  and  G-lucosides  by  Precipitation 
with  Metallic  Salts.  G.  Meillkre  (J.  Pharm.  Chim.,  1907,  26, 
300 — 304). — The  method  of  precipitating  carbohydrates  and  glucosides 
by  means  of  the  lead  acetates  under  different  conditions  is  discussed, 
and  attention  is  drawn  to  various  causes  which  tend  to  complicate  the 
fractional  precipitation.  It  is  shown  that  copper  acetate  may  be 
employed  in  place  of  lead  acetate  for  precipitating  glucosides,  the  only 
difference  being  that  the  precipitates  are  most  readily  formed  in  hot 
solutions.  Fractional  precipitation  may  be  accomplished  by  working 
in  acetic  acid,  neutral,  and  finally  in  ammoniacal  solutions. 

The  copper  method  does  not  yield  good  results  with  many  carbo¬ 
hydrates,  especially  lactose  and  maltose,  as  they  reduce  the  copper 
salt,  but  may  be  employed  for  isolating  inositol  provided  the  liquid  is 
neutralised  with  ammonia.  J.  J.  S. 

Action  of  Cold  Aqueous  Sodium  Hydroxide  on  Cellulose. 

Waltiier  Yieweg  (Ber.,  1907,  40,  3876 — 3883). — Wiehelhaus  and 
the  author  (this  vol.,  i,  186)  have  shown  that  natural  and  mercerised 
cellulose  differ  from  one  another  in  chemical  properties.  The  author 
now  shows  the  effect  of  the  variation  in  strength  of  the  sodium 
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hydroxide  on  cellulose.  Experiments  are  quoted  to  show  the  amount 
of  sodium  hydroxide  taken  up  by  cellulose  from  alkaline  solutions  of 
varying  concentration  ;  the  conclusion  is  drawn  that  a  chemical  action 
takes  place.  The  compounds  of  sodium  hydroxide  .and  cellulose  are 
completely  decomposed  by  water,  and  a  product  remains  which  takes 
up  more  sodium  hydroxido  than  the  original  cellulose.  Specimens  of 
cellulose  were  found  to  differ  with  respect  to  the  amount  of  sodium 
hydroxide  which  they  take  up  ;  the  “  degree  of  mercerisation  ”  varies 
from  1  to  3%,  and  may  be  estimated  by  the  Schotten-Baumann 
method.  A.  McK. 

Chemistry  and  Physiological  Action  of  the  Humic  Acids. 

B.  A.  Bobertson,  James  C.  Irvine,  and  Mildred  E.  Dobson 
(Bio-Chem  J.,  1907,  2,  458 — 180). — The  natural  humic  acids  prepared 
from  peat  differ  greatly  in  composition,  and  also  from  the  artificial 
form  prepared  from  sucrose.  The  acids  themselves  and  their  potassium 
salts  serve  as  organic  food  for  Penicillium ,  both  as  regards  carbon  and 
nitrogen.  W.  D.  H. 

Further  Observations  on  the  Behaviour  of  Alkyl  Attached 
to  Nitrogen  towards  Boiling  Hydriodic  Acid.  Guido  Gold- 
schmiedt  ( Monatsh 1907,  28,  1063 — 1068.  Compare  this  vol.,  i,  30  ; 
Goldschmiedt  and  Hdnigschmid,  Abstr.,  1904,  ii,  94). — Whilst  many 
substances  containing  an  alkyl  group  attached  to  nitrogen  have  been 
found  when  boiled  with  hydriodic  acid  to  yield  the  alkyl  iodide,  with 
greater  or  less  ease  depending  on  the  structure  of  the  nucleus,  only 
negative  results  have  been  obtained  previously  with  aliphatic  com¬ 
pounds,  including  tetramethylammonium  iodide,  benzyldimethylamine, 
and  compounds  such  as  betaine,  sarcosine,  and  methylaminoaceto- 
phenone,  containing  the  grouping  CO*C*C  NMe,  which  in  the  piper¬ 
idine  series  yields  methyl  iodide  with  special  ease.  The  behaviour 
towards  boiling  hydriodic  acid  of  a  number  of  compounds  having  the 
group  N'Alkyl  attached  to  a  tertiary  aliphatic  carbon  has  now 
been  investigated,  as  such  substances  resemble  aromatic  compounds  in 
certain  respects. 

When  boiled  with  hydriodic  acid,  b.  p.  127°,  for  six  hours,  and  then 
for  a  further  six  hours  with  hydriodic  acid,  D  P9,  the  following  sub¬ 
stances  yield  the  percentages  quoted  of  the  A-alkyl  group  as  the  alkyl 
iodide  :  1:2:4: 4-tetramethyltrimethyleneimine,  5*4%  ;  2 : 4:4-trimethyl- 
1-ethyl-trimethyleneimine,  2'5%;  methyldiacetonealkamine,  7*0%; 
methylpropyldiacetonealkamine,  20'5% ;  /3-dimethylamino^3-methyl- 
A5-pentene,  4'4%.  On  the  other  hand,  a-methylamino-a-phenylbutane- 
•y-ol,  in  which  the  methylamino-group  is  attached  to  a  secondary 
carbon  atom,  does  not  yield  methyl  iodide.  Since  the  propyl  group 
must  be  less  reactive  than  the  ethyl  group,  the  high  result  obtained 
with  methylpropyldiacetonealkamine  cannot  be  ascribed  to  the  forma¬ 
tion  of  propyl  iodide. 

Whilst  the  average  stability  of  the  methyl  groups  of  a  dimethyl- 
arylamine  is  greater  than  the  stability  of  the  methyl  of  a  methyl- 
arylamine,  the  average  stability  of  the  methyls  of  a  trimethylaryl- 
ammonium  iodide  is  much  smaller,  and  the  velocity  of  the  formation 
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of  methyl  iodide  correspondingly  greater.  Thus  methylaniline  in 
sixteen  and  a  half  hours  yields  3-4%,  dimethylaniline  in  eleven  and  a 
half  hours,  3'9%,  and  phenyltrimethylammonium  iodide  in  two  hours, 
6  '5%  of  the  total  methyl  as  methyl  iodide.  Of  interest  as  compared 
with  the  behaviour  of  dimethylaniline  is  that  of  tetramethylbenzidine, 
which  in  eleven  and  a  half  hours  yields  7  02%  of  its  methyl  as  methyl 
iodide. 

When  boiled  with  hydriodic  acid,  ag-plienylmethylhydrazine  yields 
2'93%  of  the  methyl  as  methyl  iodide  ;  at  the  same  time,  free  iodine 
is  formed  in  consequence  of  the  reduction  of  the  hydrazine.  Which  of 
these  is  the  primary  reaction  cannot  be  decided.  G.  Y. 

Bisaquochromium  Salts.  Paul  Pfeiffer  [and,  in  part,  Armin 
Trieschmann,  Stern,  and  Prade]  ( Ber .,  1907,  40,  3828 — 3839). — A 
number  of  salts  of  the  diethylenediaminechromium  series  have  been 
prepared  corresponding  with  the  recently  described  diaquotetra- 
amminechromium  salts  (Pfeiffer,  this  vol.,  ii,  694).  In  each  case, 
however,  it  is  found  that  the  diethylenediamine  salt  contains  twice  the 
quantity  of  water  not  removed  in  a  desiccator  which  is  present  in  the 
corresponding  diethylenediamine  compound  ;  consequently  it  is  neces¬ 
sary  to  assume  that  the  single  water  molecules  in  the  metal  complex  of 
the  diammine  salt  are  replaced  by  02H4  molecules  in  the  diethylene¬ 
diamine  compound.  The  author  proposes  to  name  such  salts  con¬ 
taining  the  02H4  complex,  ft/sagwo-salts  (compare  Werner  and  Gubser, 
Abstr.,  1906,  ii,  452). 

cis -Bromobisaquodiethyfonediaminechroviium  bromide, 
[EnsCrBr(02H4)]Br2, 

was  originally  wrongly  described  as  a  monoaquo-salt  (Abstr.,  1905, 
i,  34).  A  concentrated  solution  of  the  salt  yields  with  potassium 
iodide  the  iodide,  a  brilliant,  crystalline,  red  powder ;  with  potassium 
thiocyanate,  the  orange  cis -dithiocyanodiethylenediaminechromium  thio¬ 
cyanate,  [En2Cr(SCN)2]SCN  ;  with  ammonium  oxalate,  the  bordeaux- 
red  double  salt,  [En2CrC204][EnCr(C204)2] ;  with  potassium  chromi- 
thiocyanate,  the  hexathiocyanochromic  salt, 

[En2Cr(02H4)Br]3[Cr(SCN)6]2,2H20, 
crystallising  in  brilliant,  violet-red,  transparent  needles,  which  are 
decomposed  by  light.  Concentrated  nitric  acid  probably  converts  the 
bromide  into  the  nitrate  :  obtained  as  an  orange-red  precipitate. 

cis -Hydroxybisaquodiethylenediaminechromium  bromide, 
[En2Cr(02H4)0H]Br2, 

prepared  by  the  action  of  pyridine  on  the  bromobisaquo-bromide, 
forms  compact,  bordeaux-red  crystals.  A  concentrated  solution  of  the 
salt  gives  with  silver  nitrate  a  precipitate  of  silver  bromide  free  from 
silver  hydroxide  ;  with  potassium  iodide,  a  red,  crystalline  precipitate 
of  the  iodide.  Concentrated  hydrobromic  acid  converts  the  salt 
into  cis -dibisaquodiethylenediaminechromium  bromide, 
[En2Cr(02H4)2]Br3, 

crystallising  in  small,  orange-red,  transparent  plates.  This  salt  is  con¬ 
verted  by  pyridine  into  the  hydroxybisaquo-bromide  and  slowly  by 
hydrobromic  acid  at  the  ordinary  temperature  into  the  bromobisaquo- 
bromide.  A  concentrated  aqueous  solution  of  the  salt  yields  with 
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solid  potassium  oxalate,  small,  brilliant,  orange  leaflets  of  the  oxalate. 
The  salt  is  converted  when  heated  alone  at  100 — 120°,  also  when 
evaporated  with  hydrobromic  acid  on  a  water-bath,  into  the  anhydrous 
form  of  cis -dibromodiethylenediaminechromium  bromide ,  [ED2CrBr2]Br. 
This  substance  is  also  obtained,  by  evaporating  a  solution  of  the 
bromobisaquo-bromide  with  a  drop  of  hydrobromic  acid  on  a  water- 
bath,  in  the  form  of  a  violet  powder.  The  anhydrous  salt  is  converted 
by  small  quantities  of  water  into  a  monohydrate  :  obtained  as  a  fine 
crystalline,  violet  powder.  The  iodide  forms  glittering,  violet  leaflets  ; 
the  dithionate  forms  brilliant  bluish-violet  needles;  tbe  nitrate  is 
obtained  as  a  violet  powder.  W.  H.  G. 


Complex  Derivatives  of  Optically-Active  f-Propylene- 
diamine.  Leo  Tschugaeff  and  W.  Sokoloff  ( Ber .,  1907,  40, 
3461 — 3465). — The  great  increase  in  optical  activity  caused  by  the 
addition  of  certain  salts  to  various  optically-active  compounds,  con¬ 
taining  hydroxy-groups,  has  been  ascribed  by  Walden  and  others  to 
the  formation  of  cyclic  complexes.  The  influence  of  ring  formation  on 
rotation  has  been  investigated  by  the  authors  with  certain  metal 
derivatives  of  ^-propylenediamine,  the  cyclic  nature  of  metallic 
derivatives  of  e?/-propylenediamine  having  already  been  demonstrated 
by  Werner. 

Z-Propylenediamine,  obtained  by  the  resolution  of  the  rfLbase  by 
d-tartaric  acid,  has  b.  p.  121°,  Df  08633,  [a]D  -  28-04°,  whereas 
Baumann  gives  Df'3  0-91186  and  [a]0  -  20-96°. 

1  -Propylenediamine  hydrochloride ,  C3H0(NH2)2,2HC1,  has  m.  p.  240°, 
Df  L0575,  and  [a]f  -4-04°  (in  aqueous  solutiou,  =  19-92). 

The  platinum  compounds  studied  were  prepared  by  the  interaction 
of  platinum  cfs-dichloro-Lpropylenediamine,  [PtPn012],  in  aqueous 
solution  at  100°  and  the  calculated  amount  of  the  corresponding 
bases  (^-propylenediamine,  ammonia,  ethylenediamine,  or  trimethylene- 
diamine)  ;  the  resulting  solutions  were  concentrated  and  the  com¬ 
pounds  precipitated  by  the  addition  of  alcohol  or  a  mixture  of  ether 
and  alcohol. 

The  compound,  L[PtPn2]Cl2  (where  Pn  =  NH2-CHMe*CH2'I^H2), 
has  [a]f  +46-37°  for  p  16-61  and  Df  P0958.  [Solvent  not  stated  in 
this  and  other  cases. — Abstractor.] 


r  Pn 

The  compound,  l-\ 

D?  1-1141.  L  3J 


The  compound,  l- 
Df  1-1195. 

The  compound ,  l- 
D23  1-0747. 


Pt 


Pn 

En 


Ptn 


Pn 


Tr 


Cl2,  has  [a]jf  +  25T7°  for p  17-47  and 
Cl2,  has  [a]y  +24-07°  for  p  19"08  and 
Cl2,  has  [a]‘vucr  +23-60  for  p  13-09  and 


The  compound,  7-[PdPn2]Cl2,  obtained  from  K2PdCl4  and  Lpropyl- 
enediamine,  has  [ajjj5  +79‘25°  for  p  17"68  and  D'f  L0772. 

The  compound,  [lSTiPn„]01o,2H20,  has  [a]f  +14-13°  for/)  lL04and 
Df  1-0253. 

It  will  be  observed  that,  although  f-propylenediamine  and  its  hydro- 
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chloride  are  Isevorotatory,  the  metallic  derivatives  examined  are 
dextrorotatory. 

The  influence  of  the  number  of  propylenediamine  molecules  in  the 
complex  molecule  of  the  platinum  derivatives  is  clearly  seen  by  a  com¬ 
parison  of  the  molecular  rotations  of  these  compounds.  A.  McK. 

Isomeric  a/?-Dialkylhydroxylamines.  I.  a-Methyl-/3-ethyl- 
hydroxylamine.  II.  /3-Methyl-a-ethylhydroxylamine.  Lauder 

W.  Jones  (Amer.  Chem. «/.,  1907,  38,  253 — 257). — It  has  been  shown 
pi’eviously  (Abstr.,  1898,  i,  174)  that  when  the  sodium  salt  of  hydr- 
oxyurethane  (carbethoxyhydroxamic  acid)  is  treated  with  methyl 
iodide,  the  methyl  ether,  OEt’CONH'OMe,  is  produced  together 
with  a/Tdimethylcarbethoxyhydroxylamine  (hydroxymethylurethane 
methyl  ether),  C02Et*NMe-OMe,  which  on  hydrolysis  yields 
a/Tdimethylhydroxylamine.  The  corresponding  ethyl  derivatives  were 
obtained  in  a  similar  manner. 

When  hydroxyurethane  methyl  ether  is  treated  with  ethyl  iodide 
in  presence  of  sodium  ethoxide,  carbethoxy-a-meihyl-ft-ethylhydroxyl- 
amine  ( kydroxyethylurethane  methyl  ether),  C02Et*NEt*OMe,  b.  p. 
165 — 166°,  is  produced  as  a  colourless  oil  which  has  a  peculiar,  rather 
unpleasant  odour.  If  this  compound  is  heated  with  strong  hydrochloric 
acid,  it  is  converted  into  a-methyl-ft-ethylhydroxylamine,  NHEt-OMe, 
b.  p.  60 — 61°,  which  is  a  colourless,  alkaline  li  quid,  readily  soluble  in 
water,  and  does  not  reduce  silver  nitrate ;  the  hydrochloride ,  m.  p. 
46 — 47°  (approx.),  and  the  platinichloride,  m.  p.  174 — 175°  (decomp.), 
are  described. 

Similarly,  methyl  iodide  reacts  with  hydroxyurethane  ethyl  ether 
to  form  C(U‘bethoxy-/3-rnethyl-a-ethylhydroxylamine  ( hydroxymethyl¬ 
urethane  ethyl  ether),  C02Et*NMe'OEt,  b.  p.  166 — 167°,  which  on 
hydrolysis  yields  ji-methyl-a-ethylhydroxylamine ,  NHMe*OEt,  b.  p. 
65— 65 '5°,  which  furnishes  a  hydrochloride,  m.  p.  74 — 75°,  and  a 
platinichloride,  m.  p.  170 — 171°  (decomp.).  E.  G. 

Preparation  of  Acylated  Aminoalkyl  Esters.  J.  D.  R.iedel 
(D.R.-P.  181175.  Compare  Abstr.,  1906,  i,  631). — This  patent 
deals  with  the  preparation  of  substances  having  the  general  formula 
NR,niitIV*CH2,CIt,It7t'OR,  where  It  and  R1V  are  acyl  groups  and 
R1,  R",  and  Rm  are  alkyl,  aryl,  or  mixed  arylalkyl  groups.  These 
compounds  have  useful  antipyretic  and  hypnotic  properties. 

Methylaminodimethylethylcarbinol,  NHMe*CH2'CMeEt*OH,  an  oil, 
b.  p.  80°/52  mm.,  was  obtained  by  heating  chlorodimethylethylcarbinol 
with  methylamine  in  25%  alcoholic  solution. 

Valeryhnethylaminodimethiylethylcarbinyl  valerate, 

CHMe2-CH2-C0-NMe-CH2-CMeEt-0'C0-CH2-CHMe2, 
b.  p.  162°/26  mm.,  was  prepared  by  the  action  of  valeryl  chloride  and 
aqueous  sodium  hydroxide  on  the  preceding  compound. 

Methylaminophenyldimethylcarbinol,  NHMe*CH2*CMePh*OH,  b.  p. 
136 — 138°/31  mm.,  obtained  from  chlorophenyldimethylcarbinol  and 
methylamine  on  treatment  with  benzoyl  chloride  at  150°,  yielded 
benzoylmethylaminophenyldimethylcarbinyl  benzoate, 
NMeBz-CH2*CMePh*OBz, 

m.  p.  122°.  G.  T.  M. 
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Hydroxy-  and  Ethoxy- Derivatives  of  Normal  Primary 
Butylamine.  Louis  Henry  {Bull.  Acad.  roy.  Belg.,  1907, 
384 — 397). — 8 -Ethoxybutylamine,  OEt*CH2*CH2,CH2,CH2,NH2)  b.  p. 
153 — 154°/746  mm.,  D'-u  0*8640,  nD  1*42751,  obtained  by  reducing 
■y-ethoxybutyronitrile  by  Ladenburg’s  method,  is  a  colourless,  mobile 
liquid  of  disagreeable  odour  and  piquant  taste,  and  dissolves  in  water 
with  development  of  heat,  probably  forming  a  hydrate. 

Aminoethyl  ether,  NH2*C2H4,OEt,  boils  at  73°  higher  than  ethyl 
ether  and  89°  higher  than  ethylamine,  whilst  S-ethoxybutylamine 
boils  only  62°  higher  than  ethyl  butyl  ether  and  78°  higher  than 
normal  primary  butylamine,  so  that  the  influence  on  volatility  of  the 
two  components,  -CH2*NH2  and  -CH2*OEt,  is  less  marked  when  they 
are  separated  by  the  system  "CH2-OH2_  than  when  they  are  close 
together. 

The  fall  in  boiling  point  due  to  the  conversion  of  normal  primary 
butyl  alcohol  into  the  corresponding  ethyl  ether  is  25°,  and  that 
resulting  from  the  change  of  8-hydroxybutylamine  into  its  ethyl  ether 
is  53°.  Similarly,  the  increase  in  boiling  point  due  to  the  introduction 
of  the  NH2  group  into  normal  butane  is  74°,  whilst  that  due  to  the 
introduction  of  the  same  group  in  the  8-position  in  normal  butyl 
alcohol  is  90°.  These  differences  are  probably  due  to  mutual  action 
between  the  -CH2*OH  and  -CH2*NH2  groups  being  greater  than 
that  between  the  groups  ~CH2*OEt  and  -CiI2*NH2. 

The  increase  of  boiling  point  resulting  from  the  conversion  of  the 
normal  paraffins  into  the  corresponding  primary  alcohols  is  greater 
than  that  due  to  their  conversion  into  the  corresponding  primary 
amines,  probably  because  the  alcohols  are  associated.  Similarly,  the 
increase  in  boiling  point  on  passing  from  alcohols  to  the  corresponding 
glycols  is  greater  than  that  observed  in  changing  from  monoamines 
to  the  corresponding  diamines. 

The  transformation  of  an  amine  into  the  corresponding  amino-alcohol 
is  accompanied  by  a  rise  of  boiling  point  almost  as  great  as  that  observed 
on  passing  from  the  hydrocarbon  to  the  corresponding  alcohol,  and 
greater  than  that  due  to  the  conversion  of  the  alcohol  into  the  corre¬ 
sponding  amino-alcohol,  as  the  following  example  shows  :  CH3*CH0*NH2 
— >OH-CH2-CH2-NH2=  +152°.  CH3*CH2*OH— > NH2-CH./CH2-OH 
=  +93°.  This  difference  is  probably  due,  in  part,  to  association  in 
the  case  of  the  hydroxy-compounds,  and,  in  part,  to  mutual  action 
between  the  ~CH2*NH2  and  -CH2*O.H  groups. 

The  increase  in  boiling  point  resulting  from  the  change  from  the 
simple  alcohol  to  the  glycol  or  from  the  monoamine  to  the  diamine  is 
less  than  that  due  to  the  conversion  of  the  hydrocarbon  into  the 
simple  alcohol  or  monoamine  respectively,  and  as  the  difference 
between  the  increases  due  to  the  two  changes,  hydrocarbon  — alcohol 
— >-  glycol,  is  greater  than  that  exhibited  in  the  case  of  the  two 
changes,  hydrocarbon  — >-  monoamine  — >-  diamine,  it  may  be  assumed 
that  the  mutual  action  between  two  -CH2*OH  groups  is  greater  than 
that  between  two  -CH2*NH2  groups.  This  also  explains  the  fact  that 
a  greater  difference  in  volatility  is  shown  between  successive  members 
in  a  homologous  series  of  diamines  than  between  successive  members 
of  a  homologous  series  of  glycols.  The  differences  observed  in  the 


ORGANIC  CHEMISTRY. 


899 


latter  series  are  of  '  the  same  order  as  those  which  obtain  in  a 
homologous  series  of  amino-alcohols.  The-  replacement  of  a  -OH 
group  in  a  glycol  by  a  -NH2  group  gives  rise  at  the  stages  C2,  C3, 
and  C4  to  the  same  lowering  (24 — 26°)  of  the  boiling  point,  and  this 
value  is  less  than  that  (41 — 59°)  due  to  the  replacement  of  -OH  in 
a  simple  alcohol  by  ~NH2.  The  former  case  affords  a  further  example 
of  the  mutual  influence  exerted  by  the  groupings  ~CH2‘NH2  and 
-CH2*OH.  T.  A.  H. 

Diacetoneamine.  Moritz  KoHn  ( Monatsh .,  1907,  28, 

1049 — 1053). — It  has  been  shown  previously  that  the  action  of 
magnesium  methyl  iodide  on  diacetone  alcohol  leads  to  the  formation 
of  /3S-dimethylpentane-/88-diol  (Franke  and  Kohn,  Abstr.,  1905, i,  111  ; 
thisvol.,  i,  171).  The  action  of  magnesium  methyl  iodide  on  diacetone¬ 
amine  is  found  now  to  lead  in  the  same  manner  to  the  formation  of 
/3-amino-/38-dimethylpentane-8-ol,  only  a  small  amount  of  the  diacetone¬ 
amine  undergoing  decomposition  into  ammonia  and  mesityl  oxide. 

(i- Amino- (ih-dimethylpentane-b-ol,  NH2,CMe2‘CH2*CMe2-OH,  is 
obtained  as  a  mobile  oil,  b.  p.  82°/l9 — 20  mm.,  has  a  slight 
ammoriiacal  odour,  and  absorbs  carbon  dioxide  rapidly  on  exposure  to 
air.  The  platinichloride ,  (C7Hl7ON)2,H2PtC]G,  crystallises  in  scarlet, 
rhombohedric  plates  ;  the  picrate,  C13H20O8N4,  forms  monoclinic 
crystals,  m.  p.  153 — 155-5°;  the  oxalate,  m.  p.  212°  (decomp.).  The 
action  of  methyl  iodide  on  /?-amino-/?S-dimethylpentane  8-ol  leads  to 
the  formation  of  a  base  which  yields  an  aurickloride,  C10H23ON,HAuCl4, 
crystallising  in  golden  leaflets,  m.  p.  142— -143°.  fi-Phenylthio - 
carbamino-fih-dimethylpentane-§-ol,  C14H22ON2S,  formed  by  the  action 
of  phenylthiocarbimide  on  /3-amino-/38-dimethylpentane-8-ol,  crystal¬ 
lises  in  white  leaflets,  m.  p.  115 — 117°.  G.  Y. 

Cyanogen  Bromide  as  a  Means  of  Testing  the  Stability 
of  Groups  attached  to  Nitrogen.  Julius  von  Braun  (Per., 
1907,  40,  3933 — 3943). — Previous  investigations  (Abstr.,  1900,  i, 
430,  641,  687  ;  1902,  i,  365  ;  1903,  i,  464)  have  shown  that  the 
reaction  between  tertiary  bases  and  cyanogen  bromide  is  represented 
by  NRUPHi111  +  Br*CN  =  XR'RT’CN  +  PcmBr,  and  that  the  series  allyl, 
benzyl,  methyl,  ethyl,  propyl,  isopropyl,  and  phenyl  denotes  the  increas¬ 
ing  order  of  difficulty  with  which  the  group  R111  is  eliminated.  Tertiary 
bases  containing  the  group  •OH2,CN  or  •CH2,C02Et  (  =  X)  react 
thus:  NR2X  +  BrCN  — >-  (I)  NR2-CN  +  BrX  or  (II)  NRX-CN  + 
RBr.  Reaction  (I)  increases  and  (II)  diminishes  as  R  increases 
from  methyl  to  butyl. 

Biscyanomethylpiperidinium  bromide,  C5NH10(CH2*CN)2Br,  obtained 
from  piperidinoacetonitrile  and  bromoacetonitrile,  has  m.  p.  173° 
(decomp.);  the  platinichloride,  m.  p.  192°  (decomp.),  forms  reddish- 
yellow  needles. 

Dimethylaminoacetonitrile  and  cyanogen  bromide  react  energetically 
to  form  cyanomethylamhioacetonitrile,  CN-X  Me*CH2*CN,  b.  p. 
150 — 151°/12  mm.,  and  methyl  bromide;  the  latter  reacts  with  the 
unchanged  dimethylaminoacetonitrile  to  form  trimethylcyanomethyl - 
ammonium  bromide,  CN*CH2*NMe3Br,  which  is  readily  converted  into 
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betaine.  The  odour  of  bromoacetonitrile  is  perceptible  only  when 
large  quantities  of  dimethylaminoacetonitrile  and  cyanogen  bromide 
are  reacting. 

Diethylaminoacetonitrile  and  cyanogen  bromide  react  to  form 
diethylcyanamide,  bromoacetonitrile,  cyanoethylciminoacetonitrile, 
ON’NEt-CH2*CiSr,  b.  p.  150°/9  mm.,  and  ethylaminoacetonitrile  hydro¬ 
bromide,  NREfOH2*CN,HBr.  Ethyl  dietbylglycine  and  cyanogen 
bromide  yield  diethylcyanamide,  ethyl  bromoacetate,  and  ethyl  ethyl- 
cyanoglycine,  CN*NEt,CH2*C02Et,  b.  p.  139°. 

Dipropylaminoacetonitrile,  ISPra2,CH2*CN,  b.  p.  89 — 90°/l*2  mm., 
is  obtained  from  dipropylamine  by  Knoevenagel’s  method  (Abstr., 
1904,  i,  981);  the  methiodide  sinters  at  130°  and  has  m.  p.  150° 
(decomp.).  It  reacts  with  cyanogen  bromide  at  100°,  and  yields 
dipropylcyanamide,  bromoacetonitrile,  and  20 — 25%  of  cyanopropyl- 
aminoacetonitrile,  CFPNPr^CHg’CN,  b.  p.  155 — 156°/12  mm. 

Ethyl  dipropyl  glycine,  NPra./CH2'C02Et,  obtained  from  dipropyl¬ 
amine  and  ethyl  bromoacetate,  has  b.  p.  204°  (decomp.)  or  104°/15  mm., 
and  reacts  with  cyanogen  bromide  to  form  probably  ethyl  bromo¬ 
acetate,  dipropylcyanamide,  and  ethyl  propylcyanoglyeine.  Diiso- 
butylaminoacetonitrile,  N(C4H9)2*CH2’Chl,  b.  p.  95 — 96°/ 1 1  mm., 
requires  heating  for  thirty  hours  with  cyanogen  bromide ;  the 
products  have  not  been  definitely  isolated.  a-Diisobutylaminopropio- 
nitrile,  N(C4H9)2‘CHMe>CN,  b.  p.  101 — 102°/10  mm.,  and  a-diiso- 
amylpropionitrile,  ^(C^Hj^/CHIVle-CN,  b.  p.  129°/12  mm.,  react  even 
less  favourably  with  cyanogen  bromide.  C.  S. 


Conversion  of  /-Serine  into  d- Alanine.  Emil  Fischer  and 
Karl  Raske  ( Ber .,  1907,40,  3717 — 3724). — The  conversion  of  /-serine 
into  d-alanine  is  effected  by  treating  the  hydrochloride  of  /-serine 
methyl  ester  with  acetyl  chloride  and  phosphorus  pentachloride  at  0°, 
whereby  the  hydrochloride  of  methyl  1- (3-chloro-a-aminopropionate,  m.  p. 
157°  (decomp.),  is  obtained  (Fisher  and  Jacobs,  this  vol.,  i,  393),  which 
by  hydrolysis  with  20%  hydrochloric  acid  at  100°  yields  the  hydro¬ 
chloride  of  /-/?-chloro-a-aminopropionic  acid  ;  the  free  acid,  liberated  by 
lithium  or  ammonium  hydroxide,  is  reduced  to  (/-alanine  by  sodium 
amalgam  in  faintly  acid  solution.  It  is  highly  probable  that  these 
reactions  are  optically  normal,  and  therefore  the  known  configuration 
of  /-serine  (I)  determines  that  of  (/-alanine  (II)  and  also  of  (/-lactic 
acid  (III)  obtained  from  the  latter  by  the  action  of  nitrous  acid  : 


co2h 

h2n-c-h 

uh2-oh 

I. 


co2h 

h2n-c-h 

CII3 

II. 


co2h 

HO-C-H 

ch3 

III. 


The  following  constants  are  given.  In  aqueous  solution,  the  hydro¬ 
chloride  of  1  -  jd-chloro- a-arninopropionic  acid, 

CH2CPCH(NH2,HC1)-C02H, 

has  [a]o  +0-7°,  and  the  acid  itself,  [a]o  -  15'46°.  v-j3-Chloro-a-amino- 
propionic  acid ,  m.  p.  160°  (decomp.),  is  reduced  to  r-alanine  by  sodium 
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amalgam  in  acid  solution;  tlie%c?roc/t^oric?e,CH2Cl,CH(NH2,HCl)*C02H, 
m.  p.  172°  (decomp.),  crystallises  in  slender  needles,  and  is  converted 
by  ammonium  hydroxide  at  100°  into  Kleb’s  hydrochloride  of  r-di- 
aminopropionic  acid.  The  hydrochloride  of  methyl  r-fi-chloro-a-amino- 
propionate  has  m.  p.  134°  (decomp.).  C.  S. 

Aminotrimethylacetic  [/?-Amino-aa-dimethylpropionic]  Acid. 
Moritz  Kohn  and  August  Schmidt  ( Monatsh .,  1907,28,  1055 — 1062). 
— Four  of  the  twelve  possible  aminovaleric  acids  have  been  prepared 
by  Slimmer  (Abstr.,  1902,  i,  206).  A  fifth  isomeride  is  described  in 
the  present  paper. 

/^Bromo-aa-dimethyl propionic  acid,  m.  p.  47°  (40-5— 41°:  Blaise  and 
Marcilly,  Abstr.,  1904,  i,  283),  is  obtained  in  a  65 — 70%  yield  by 
treating  hydroxypivalic  acid  at  80°  and  then  at  100°  with  aqueous 
hydrogen  bromide  saturated  at  0°.  (3-Iodo  aa-dimethylpropionic  acid , 
CH2I‘CMe2*C02H,  prepared  by  boiling  hydroxypivalic  acid  with 
hydriodic  acid,  D  1*7,  and  amorphous  phosphorus  in  a  reflux  apparatus, 
crystallises  in  glistening  prisms,  m.  p.  54°. 

/3- Amino- aa-dimethylpropionic  acid,  NH2*CH2*CMe2*C02H,  obtained 
in  a  60%  yield  by  the  action  of  alcoholic  ammonia,  saturated  at  0°,  on 
/3-bromo-aa-dimethylpropionic  acid  at  the  ordinary  temperature,  crystal¬ 
lises  in  leaflets,  decomp,  about  220°,  and  forms  a  copper  salt  crystal¬ 
lising  in  microscopic,  hexagonal  plates.  The  benzoyl  derivative, 
C5H10OoNBz,  crystallises  in  thin  needles,  m.  p.  149 — 151°.  The 
phenyl carb amyl  derivative,  C12H10O3N2,  crystallises  in  needles,  m.  p. 
173 — 175°.  The  methylated  base  forms  a  hydrochloride  as  a  white, 
crystalline  mass ;  the  aurichloride,  CgH1G02N,HAuCl4,  crystallises  in 
needles,  m.  p.  195—201°  (decomp.);  the  picrate  crystallises  in  plates, 
m.  p.  223 — 225°  (decomp.).  G.  Y. 

Polypeptides.  XXI.  Derivatives  of  Tyrosine  and  of 
Glutamic  Acid.  Emil  Fischer  ( Ber .,  1907,  40,  3704 — 3717. 
Compare  this  vol.,  i,  652,  684,  737). — d-AlanylglycyW-tyrosine  and 
/-leucyltriglycyl-/-tyrosine  have  been  examined  in  anticipation  of  the 
study  of  the  complex  derivatives  of  tyrosine  obtained,  among  other 
products,  by  the  partial  hydrolysis  of  silk-fibroin.  d-a -Bromo- 
propiony  I glycyl-l- tyrosine, 

CHMeBr-CO-NH-CH2'CO-NH-CII(CH2-C6H4-OH)*C02H, 
m.  p.  157°  (corr.),  obtained  by  the  interaction  of  glycyl-Z-tyrosine  and 
(Z-a-bromopropionyl  chloride  in  cold  alkaline  solution,  separates  from 
water  in  elongated  leaflets,  and  has  in  aqueous  solution  [a]?,0  +50'6°. 
By  treatment  with  25%  ammonium  hydroxide  for  three  and  a  half 
days  at  25°,  it  is  converted  into  d-alanylglycyl-\-tyrosine, 

NH2-CHMe-C0-NH-CH2-C0'NH-CH(CH2'CGH4*0H)*C02H, 
which  froths  at  140°  and  darkens  at  180°,  responds  to  Millon’s  and 
the  biuret  reactions,  and  has  [a]i)°  +41‘9°  in  aqueous  solution, 
d-a-  Bromolsohexoyltriglycyl -\-tyrosine, 

04H9-CHBr-CO-[NH-CH2-00]8-NH-0H(0H2-0dH4-OH)-0O8H, 
is  prepared  from  /-tyrosine  and  cf-a-bromoisohexoyldiglycylglycyl 
chloride  in  cold  alkaline  solution ;  it  crystallises  in  needles,  and  has 
[a]„°  +  28*7°  in  aqueous  solution.  The  air-dried  substance  softens  at 

vol.  xcii.  i  3  r 
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100°,  and  bas  m.  p.  115°  (decorap.),  whilst  the  anhydrous  compound 
softens  at  100°,  gradually  darkens,  and  has  m.  p.  220°.  1  -Leucyl- 

triglycyl-l-tyrosine,  C21H3107N5,  obtained  from  the  preceding  compound 
and  25%  ammonium  hydroxide  at  25°,  is  a  colourless,  amorphous 
substance,  which  begins  to  decompose  at  160°,  and  has  [ajf,0  +36’5°  in 
aqueous  solution.  It  has  a  bitter  taste  and  an  acid  reaction,  responds 
to  Millon’s  and  the  biuret  tests,  and  forms  an  amorphous  nitrate,  oily 
picrate,  and  picrolonate,  and  a  dark  blue  copper  salt.  Characteristic 
of  this  pentapeptide  and  of  the  preceding  tripeptide  is  the  property 
of  being  precipitated  from  aqueous  solution  by  ammonium  sulphate,  a 
behaviour  which  recalls  that  of  the  albumoses  and  also  of  the  tetra- 
peptide  obtained  by  Fischer  and  Abderhalden  (this  vol.,  i,  737)  by  the 
partial  hydrolysis  of  silk  fibroin. 

Glutamic  acid  is  contained  in  many  proteins,  but  the  study  of  its 
polypeptides  has  hitherto  been  retarded  by  the  difficulty  of  obtaining 
crystalline  derivatives  of  the  acid.  \-Leucyl-d-glutamic  acid, 

CHMe2-CH2-CH(NH2)-C0-NH-CH(002H)-CH2-CH2-C02H, 
in.  p.  232°  (decomp,  corr.),  obtained  by  the  action  of  25%  ammonium 
hydroxide  on  cf-a-bromoisobexoyl-cZ-glutamic  acid,  separates  from 
water  in  long  needles,  has  [a]o  -f- 10'5°  in  A- hydrochloric  acid,  is  not 
precipitated  from  a  solution  in  dilute  sulphuric  acid  by  phosphotungstic 
acid,  and  forms  easily  soluble  sodium  and  barium  salts.  On  the  other 
hand,  the  silver  salt  is  sparingly  soluble  in  water;  in  virtue  of  this 
property,  many  derivatives  of  glutamic  and  also  of  aspartic  acid  may 
be  separated  from  other  polypeptides. 

The  d-a-lromoisohexoyl-d-glutamic  acid,  m.  p.  108 — 109°  (corr.), 
required  in  the  preceding  preparation,  is  prepared  from  rf-glutamic 
acid  and  <i-a-bromoisohexoyl  chloride  in  cold  alkaline  solution. 

Trialycylglycinamid  e, 

NH2-CH2-CO-[NH-CH2-CO]2-NH-CH2-CO-NH2, 
is  prepared  by  heating  methyl  triglycylglycine  for  two  hours  at 
80 — 100°  with  methyl  alcoholic  ammonia  saturated  at  0°.  It 
crystallises  in  slender  needles,  sinters  and  darkens  at  225°,  and  by 
solution  in  the  dilute  acid  yields  the  nitrate  and  the  hydrochloride ;  the 
picrate  forms  orange-red  leaflets,  and  has  m.  p.  240°  (decomp.). 
Methyl  pentaglycylglycine  is  converted  only  partially  into  the  amide 
by  liquid  ammonia  at  the  ordinary  temperature,  or  by  methyl  or  ethyl 
alcoholic  ammonia  at  100°. 

The  molecular  weights  of  glycyW-tyrosine,  diglycylglycine,  tri- 
glyoylglycine,  leucyldiglycylglycine,  Z-alanyldiglycyl-/-alanylglycyl- 
glycine,  and  glycyl-d-valine  anhydride,  determined  in  aqueous  solution 
by  the  cryoscopic  method,  are  approximately  normal. 

The  acylation  of  tyrosine  leads,  as  a  rule,  to  the  formation  of  diacyl 
derivatives;  formic  acid,  however,  yields  formyl-Vtyrosine, 
0H-C6H4-CH2-CH(C02H)-NH-0H0,H2O, 
which  has  m.  p.  171 — 1 7 4°  (decomp,  corr.)  in  the  anhydrous  state  and 
[a];,0  +  SI’Q0  in  alcoholic  solution.  C.  S. 

Preparation  of  Alkyl  Dialkylmalonamates.  Chemjsohe 
Fabrik  auf  Aktien  (vorji.  E.  Schering)  (D.R.-P.  182045). — The  alkyl 
dialkylmalonamates  are  employed  in  the  production  of  the  dialkyl- 
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barbituric  acids.  Ethyl  diethylmalonamate ,  NH2*C0*CEt2*C02Et, 
needles,  m.  p.  79°,  is  preferably  produced  by  alkylating  ethyl 
inalonamate  in  two  stages  by  the  repeated  action  of  ethyl  iodide  in 
alcoholic  sodium  ethoxide. 

Ethyl  dipropylmalonamate,  NH2*COCPr2*C02Et,  white  needles, 
m.  p.  92°,  is  prepared  by  the  action  of  sodium  (2  atoms)  and  propyl 
iodide  (2  mols.)  on  ethyl  inalonamate  in  alcoholic  solution. 

The  alkyl  sulphates  may  also  be  employed  in  producing  the  alkyl 
dialkylmalonamates.  G.  T.  M. 

Production  of  Alkali  Cyanides.  Otto  Schmidt  (D.R.-P. 
180118.  Compare  this  vol.,  i,  299). — By  passing  nitrogen  over  a 
mixture  of  magnesium,  carbon,  and  an  alkali  carbonate,  an  amount  of 
alkali  cyanide  is  obtained  equivalent  to  the  quantity  of  the  magnesium 
present.  If,  however,  the  carbonate  is  replaced  by  the  alkali  metal 
itself,  it  becomes  possible  to  convert  a  much  larger  proportion  of 
alkali  metal  into  cyanide. 

3Mg  +  N2  =  Mg3N2. 

Mg3N"2  +  2Na  (Na  in  excess)  +  2C  =  3Mg  +  2NaCNi 

One  molecule  of  magnesium  will  bring  about  the  transformation  of 
4  molecules  of  sodium  into  sodium  cyanide.  The  magnesium  has 
undoubtedly  a  specific  action  on  the  absorption  of  nitrogen,  and  the 
formation  of  sodium  cyanide  occurs  far  more  rapidly  and  completely 
than  in  the  absence  of  this  metal.  G.  T.  M. 

Glutamine.  Ernst  Schulze  and  Ch.  Godet  ( Landw .  Versuchs-Stat., 
1907,67,313 — 319.  Compare  this  vol.,  i,  114). — Fresh  preparations 
of  glutamine  from  (1)  sugar-beet  and  (2  and  3)  mangolds  gave 
[a]D  -I-  6'45°,  +  8-2°,  and  +  9 '5°  respectively.  At  16°,  it  dissolves  in  25*7 
parts  of  water  ;  the  copper  derivative,  Cu(C5H903N2)2,  can  be  obtained 
in  small,  bluish-violet  crystals  by  heating  a  solution  of  glutamine  with 
copper  acetate.  The  cadmium  derivative,  Cd(C5H403N2)2,  obtained  by 
adding  freshly  precipitated  cadmium  hydroxide  to  a  heated  solution  of 
glutamine  until  no  longer  dissolved,  separates  in  fine  prisms ;  when 
boiled  with  water,  the  compound  is  slowly  hydrolysed. 

Glutamine  (1  mol.)  forms  a  compound  with  tartaric  acid  (1  mol.) 
which  separates  in  rather  large,  transparent  crystals.  N.  H.  J.  M. 

Calcium  Cyanamide.  II.  Georg  Bredig,  W.  Fraenkel,  and 
E.  Wilke  ( Zeitsch .  Elektrochem.,  1907,  13,  605 — 612.  Compare  this 
vol.,  i,  369). — The  influence  exerted  by  various  substances  on  the 
absorption  of  nitrogen  by  calcium  carbide  has  been  further  studied. 
Experiments  with  glucinum,  magnesium,  and  strontium  chlorides 
confirm  the  view  that  for  metals  in  the  same  periodic  group  the 
acceleration  of  the  reaction  is  greater  the  lower  the  atomic  weight  of 
the  metal.  This  relationship  holds  for  10%  admixture.  The  formation 
of  cyanide  increases,  on  the  other  hand,  with  the  atomic  weight  of  the 
metal,  but  the  quantity  is  always  small.  Metallic  calcium,  magnesium 
and  sodium  do  not  appreciably  accelerate  the  absorption  of  nitrogen 
when  mixed  with  the  carbide.  The  view  that  the  nitrogen  absorption 
is  directly  due  to  calcium  produced  from  the  carbide  is  not  supported 
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by  these  experiments.  Water  vapour  and  calcium  oxide,  either  alone 
or  mixed  with  other  substances,  have  no  influence  on  the  rate  of  the 
reaction.  The  authors  suppose  that  the  acceleration  phenomena  are 
connected  with  the  fusibility  of  the  added  substance  and  the  solubility 
of  the  carbide  in  the  flux.  For  each  flux,  however,  there  may  be  a 
specific  reaction  constant.  Determination  of  the  velocity  of  the 
nitrogen  absorption  in  nitrogen  at  different  pressures  shows  that  this 
is  proportional  to  the  pressure  of  the  gas.  Whether  diffusion, 
absorption,  or  chemical  reaction  is  the  determining  factor  in  the 
velocity  of  the  reaction  has  not  yet  been  ascertained.  H.  M.  D. 

Compounds  of  Ethylcarbylamine  with  Cobaltous,  Ferrous, 
and  Ferric  Chlorides.  Karl  A.  ITofmann  and  Gunther  Bugge 
( Ber .,  1907,  40,  3759 — 3764.  Compare  this  vol.,  i,  419  ;  Bamberg,  ibid., 
604). — Guillemard,  in  another  way  (this  vol.,  i,  300),  has  arrived  at 
the  authors’  conclusion  that  metallic  cyanides  are  of  the  carbylamine 

type- 

Cobaltous  chloride  hisethyl carbylamine,  CoCl2,2EtNC,  obtained  from 
its  constituents  in  methyl-alcoholic  solution,  forms  green  crystals  ; 
the  chlorine  is  precipitated  completely  by  silver  nitrate.  Ferric 
chloride  biselhylcarbylamine,  FeCl3,2EtNC,  similarly  obtained  in 
ethereal  solution,  forms  stout,  yellow  prisms.  Ferric  chloride 
trisphenylcarbylamine,  FeCl3,3PhNC,  crystallises  in  greenish-yellow 
plates.  Ferric  oxychloride  tetra-ethylcarbylamine,  Fe2OCl4,4EtNC, 
obtained  from  ferrous  chloride  and  ethylcarbylamine  in  ether,  forms 
yellow  plates.  Ferric  oxychloride  penta-ethylcarbylamine, 

Fe2OCl4,5EtNC, 

is  obtained  in  golden-yellow  crystals  from  a  6%  methyl-alcoholic 
solution  of  ferrous  chloride  and  ethylcarbylamine  (3  mols.). 

All  these  compounds  are  decomposed  by  alkalis,  but  the  last-men¬ 
tioned  exhibits  its  greater  stability  in  giving  a  precipitate  with  silver 
nitrate  only  in  the  presence  of  dilute  nitric  acid,  and  in  forming 
Prussian-blue  only  in  the  presence  of  hydrochloric  acid.  C.  S. 

Cobalt  Dioximines.  II.  Leo  Tschugaeff  {Ber.,  1907,  40, 
3498 — 3504.  Compare  Abstr.,  1906,  i,  814). — Since  metal-ammonia 
derivatives,  which  contain  all  the  components  of  the  complex  mole¬ 
cules  in  the  non-ionisable  form,  are  of  especial  interest,  the  author 
describes  two  general  reactions  for  preparing  compounds  of  this  type. 

The  compounds  [CoNH3C1D2H2]  and  [CoD2H3NH3N02]  (where 
DH2  =  B1*C(!N*OH)’C(IN*OH)’B2),  obtained  by  the  interaction  of 
dimethylglyoxime  with  derivatives  of  the  pentammine  series, 
[Co5NH3C1]X2  and  [Co5NHgN02]X2,  in  the  presence  of  an  excess  of 
ammonium  acetate  have  already  been  described. 

It  is  found  that  the  presence  of  an  excess  of  acid  is  important  for 
the  success  of  this  reaction  in  order  to  prevent  the  formation  of  a 
derivative  of  the  diammine  series,  thus:  rCoNHoXD0HJ  -f  NH,  = 
[Co2NH3DsHs]X. 

Bromopentammine  bromide  reacts  with  dimethylglyoxime,  thus : 
[Co5NH3Br]Br2  +  2DH2  =  [CONH3BrD2H2]  +  2NH4Br  +  2NH3.  The 
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resulting  compound  is  a  typical  non-electrolyte  and  reacts  very 
slowly  with  silver  nitrate  in  the  cold ;  it  separates  from  dilute  acetic 
acid  in  glistening,  reddish-brown  needles ;  its  solution  in  concen¬ 
trated  sulphuric  acid  is  red. 

The  compound  [CoNH3(N02)D2H0],  obtained  by  the  interaction  of 
the  xantho-  or  isoxantho-salts,  [Oo5NH3N02]X2,  and  methylethyl- 
glyoxime,  separates  from  alcohol  in  yellowish-brown  crystals  and  is  also 
a  non-conductor.  The  compound  [CoNH3D2H2C1]  was  also  obtained 
from  methylglyoxime  and  purpureo-cobalt  chloride,  [Co5NH3C1]012. 
The  reaction  failed  when  an  attempt  was  made  to  prepare  the  com¬ 
pound  [CoD2H2lSrH3lS'03].  The  compound  [Co2NH3D2H2]N03  was 
the  only  product  of  the  action  of  dimethylglyoxime  on  the  pentammine 
nitrate,  [Co5NH3N’03](N03)2. 

The  compound  [CoNH31D2H2],  obtained  from  dimethylglyoxime 
and  roseopentammine  iodide,  [Co5NH3H20]l3,  crystallises  in  dark 
brown  needles.  The  iodine  atom  in  this  compound  is  not  so  firmly 
bound  as  in  the  corresponding  chloro-  and  bromo-compounds.  When 
heated  with  dilute  ammonia  at  100°,  it  forms  the  compound 
[Co2NH8D2H0]I,  an  iodide  of  the  diammine  series,  which  contains  an 
ionisable  iodine  atom. 

The  behaviour  of  the  roseo-iodide  in  comparison  with  the  corre¬ 
sponding  chloro-  and  bromo-salts  is  remarkable,  since  the  bromide 
gives  with  dimethylglyoxime  only  traces  of  the  compound 
[CoNH3BrD2H2],  whilst  the  roseo-chloride  does  not  give  the  com¬ 
pound  [CoC1NH3D2H2]. 

The  praseo-halogen  salts  of  the  tetrammine  series,  [Co4NH3C)2]C1 
and  [Co4NH3Br2]Br,  behave  towards  dimethylglyoxime  like  the 
corresponding  pentammine  compounds,  giving  the  compounds 
[CoC1NH3D2H2]  and  [CoBrNH3D2H2].  The  isomeric  croceo-  and 
fiaveo-salts  appear  to  behave  similarly,  and  are  at  present  under 
investigation. 

Another  method  for  preparing  the  compounds  in  question  is  de¬ 
scribed.  A  process  of  autoxidation  takes  place  between  1  mol.  of  cobalt 
salt  and  1  mol.  of  dimethylglyoxime  in  alcoholic  solution  and  in  the 
presence  of  pyridine,  or  a  similar  base  in  the  presence  of  air.  The 
formation  of  the  compound  [Co01PyD„Ho]  is  expressed  by  the  equa¬ 
tion  :  2CoC12+  4DH2  +  4Py  +  0  =  2[CoClPyD.2H2]  +  2PyHCI  +  B20. 
The  reaction  was  also  conducted  with  a-picoliue,  isoquinoline,  and 
acridine.  In  addition  to  the  chlorine  atom,  there  may  be  substituted 
bromine  or  iodine  atoms  or  the  electronegative  groups,  N02,  SON”,  NCO, 
and  big.  For  dimethylglyoxime,  other  1  :  2-dioximes,  for  example, 
methylethylglyoxime,  may  be  substituted.  The  compounds  obtained 
are  crystalline  and  brown  to  reddish-brown  in  colour  ;  they  are  soluble 
in  water  with  difficulty  and  exhibit  properties  typical  of  non-electro¬ 
lytes.  The  compound  [CoPyClD.2H2J  forms  yellowish-brown  crystals. 
The  compounds  [CoPyNCOD2H2]  and  [CoPyNRD2H9]  are  the  first 
metal  ammine  derivatives  of  cyanic  acid  and  hydrazoic  acid  respec¬ 
tively  known  which  are  non-conductors.  The  compound  [CoPyN3D2H2] 
forms  reddish-brown  crystals  and  is  very  stable.  The  following  deriv¬ 
atives  of  dimethylglyoxime  have  been  prepared  :  [CoNH3C1D0H2], 
[CoNH3Bi\D2H2],  [CoXH3ID2H2],  [CoNH3N02D,H2],  [C  >PyClD,H2], 
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[CoPyID2H2],  [CoPyN02D2H2],  [CoPySCND2H2],  [CoPyNCOD2H2], 
[CoPyN3D.2H2],  [Co  fsoquinoline  C1D2H2],  [Co  acridine  C1D2H2]. 

The  following  derivatives  of  methylethylglyoxime  have  been  pre¬ 
pared  :  [CoNH3N02D2H2]  and  [CoPySCND2H2].  The  following  deriv¬ 
ative  of  methylglyoxime  has  been  prepared  :  [CoClNH3DnH2]. 

“A.  McK. 


Action  of  Nitrous  Oxygen  Compounds  with  Organo-zinc 
and  -magnesium  Compounds.  Iwan  J.  Bewad  (</.  Buss.  Phys. 
Chew.  Soc.,  1907,  39,  947 — 973,  Compare  Abstr.,  1900,  i,  629  ;  this 
vol.,  i,  671).- — The  group  -NIO  in  organic  nitrites  behaves  towards 
zinc  alkyls  similarly  to  the  >CIO  group  in  aldehydes,  consequently 
nitrosyl  chloride  and  zinc  ethyl  react  thus:  CKNC1  +  Zn(C2H5)2 — > 
ZnEt'0’NEt2  — >■  OH‘NEt2  from  analogy  to  0.‘CC12,  which  also  forms 
OH-CEtg.  The  /3-diethylhydroxylamine  thus  produced  is  identical 
with  the  product  obtained  by  the  action  of  zinc  ethyl  on  organic 
nitrites.  An  abstract  of  the  rest  of  this  paper  has  already  appeared 
(this  vol.,  i,  671).  Z.  K. 


Spirocyclanes.  Hermann  Fecht  (Per.-,  1907,  40,  3883 — 3891. 
Compare  Baeyer,  Abstr.,  1901,  i,  135,  for  nomenclature). — Vinyltri- 
methylene  (Abstr.,  1896,  i,  669)  is  in  reality  spiropentane, 


CH2  CH 


for  the  nitrile,  obtained  from  its  dibromide,  yields  on  hydrolysis 


aa-ethyleneglutaric  acid, 


ch2 

CH, 


>C(C02H)-CH2-CH2-C02H,  m.  p.  162°, 


identical  with  the  acid  prepared  from  ethyl  glutaconate,  ethylene 
dibromide,  and  sodium  ethoxide  in  alcoholic  solution. 

The  reaction  between  pentaerythritol  tetrabromohydrin,  sodium, 
and  methyl  malonate  in  boiling  amyl-alcoholic  solution  leads  ultimately 
to  the  formation  of  spiro heptanedicarboxylic  acid, 

C02H-CH<^2>C<^y2>CH*C02H, 

m.  p.  210°,  which  is  stable  to  potassium  permanganate,  bromine, 
hydrobromic  acid  at  150°,  and  fused  potassium  hydroxide. 

Pentaerythritol  tetrabromohydrin,  benzene,  and  aluminium  chloride 
react  on  the  water-bath  to  give,  in  very  bad  yield,  a  deep  yellow 
hydrocarbon,  m.  p.  148°,  and  a  pale  yellow,  fluorescent  hydrocarbon, 

m.  p.  161°.  The  formula  C0H4<C^q^2^>C<^^^2^>C0H4  is  not  ascribed 

to  either  of  these  substances,  because  their  properties  are  not  analogous 

C  H  CH 

to  those  of  xylylenejiuorene,  I  6  4^>C<f  2^>CfiH4,  m.  p.  220°,  which 

'-'f)n4  CH2 

is  prepared  from  fluorene,  o-xylylene  dibromide,  and  potassium  hydr¬ 
oxide  at  230°,  crystallises  in  colourless,  refractive  needles,  and  is 
stable  to  acids  or  alkalis. 


XylyUnedilcetohydrindene,  CGH4<CQQ^>C<CQj^2^Cr)H4,  m.  p.  150°, 
is  obtained  by  the  addition  of  an  alcoholic  solution  of  sodium  ethoxide 
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to  o-xylylene  dibromide  and  diketohydrindene  dissolved  in  ethyl 
acetate ;  it  crystallises  in  yellow  needles,  decomposes  by  warming 
with  alkalis,  develops  a  violet  colour  with  concentrated  sulphuric  acid, 
and  in  hot  alcoholic  solution  changes  to  a  yellow  polymeride,  m.  p. 
245°  (decomp.).  The  dioxime  has  m.  p.  215°;  the  yellow  phenyl- 
hydrctzone  has  m.  p.  177°,  and  the  brown  diphenylhydrazone,  C29H24N4, 
has  m.  p.  225°.  2-o -Melhylbenzylidenediketohydrindene, 

c,.h,<“[>c:ch-c7ui, 

m.  p.  156°,  forms  pale  yellow  needles,  gives  a  yellow  colour  with 
concentrated  sulphuric  acid,  and  does  not  show  any  tendency  to 
polymerise.  0.  S. 


Preparation  of  rfen.-Butyltoluene  and  2er£.-Butylxylene. 
Aktieh-Gesellschaft  fur  Anilin-Fabrikation  (D.R.-P.  184230). — 
fertf.-Butyl-m-xylene,  employed  in  the  production  of  artificial  musk,  is 
obtained  in  almost  theoretical  amount  by  passing  isobutylene  gas 
through  a  mixture  of  m-xylene  and  aluminium  chloride  to  which 
some  isobutyl  chloride  has  been  added,  or  into  which  hydrogen 
chloride  has  been  introduced.  isoButyl  bromide  or  hydrogen  bromide 
may  also  be  employed  to  start  the  reaction,  and  £er£.-butyltoluene 
may  be  produced  in  a  similar  manner.  The  aluminium  chloride  may 
be  replaced  by  other  condensing  agents,  such  as  the  chlorides  of 
magnesium,  zinc,  or  iron  :  the  corresponding  bromides  may  also  be 
employed.  G.  T.  M. 


Reductions  with  Amorphous  Phosphorus.  III.  Action  of 
Amorphous  Phosphorus  and  Hydrochloric  Acid,  D  1*19,  on 
Nitrobenzene.  Theodor  Weyl  (Ber.,  1907,  40,  3608 — 3612. 
Compare  this  vol.,  i,  118,  305). — Nitrobenzene  is  reduced  to  only  a 
very  small  extent  when  heated  with  red  phosphorus  and  hydrochloric 
acid,  D  1T9,  at  temperatures  not  above  140°,  but  at  140—160° 
considerable  amounts  of  aniline  and  p-chloroaniline  are  formed.  In 
one  experiment,  75%  of  the  nitrobenzene  entering  into  the  reaction 
formed  p-chloroaniline. 

As  aniline  and  p-chloronitrobenzene  do  not  form  chloroaniline  when 
heated  with  phosphorus  and  hydrochloric  acid,  D  l‘19,at  temperatures 
up  to  220°,  but  according  to  Bamberger,  Busdorf,  and  Szolayski 
(Abstr.,  1899,  i,  341)  ;>chloroaniline  is  formed  by  the  action  of 
hydrochloric  acid  on  phenylhydroxylamine  or  on  nitrosobenzene, 
one  or  both  of  these  substances  must  be  formed  intermediately  in 
the  reduction  of  nitrobenzene  by  phosphorus  and  hydrochloric  acid. 

Whilst  aniline  gives  the  well-known  violet-purple  coloration  with 
calcium  hypochlorite  in  aqueous,  but  a  yellow  coloration  in  acetone, 
solution,  o-  and  m-chloroaniline  give  no  coloration  in  aqueous,  but 
a  yellow  becoming  brown  in  acetone,  solution,  and  p-chloroaniline 
gives  a  reddish-brown  in  both  solvents. 

p-Chloroacetanilide  has  m.  p.  182°(172‘5°;  Beilstein  and  Kurbatoff, 
this  Journ.,  1877,  i,  473).  G,  Y. 
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Mercury  Derivatives  of  o-Nitrotoluene.  Arnold  Reissert 
(D.R.-P.  182217,  182218). — An  aqueous  suspension  of  o-nitrotoluene 
when  heated  for  eight  hours  with  freshly  precipitated  mercuric  oxide 
and  30%  sodium  hydroxide  solution,  or  an  equivalent  amount  of  some 
other  alkali  hydroxide  or  carbonate,  furnishes  a  mercury  derivative 
soluble  in  aqueous  alkali  hydroxides  and  precipitated  as  a  very 
voluminous,  yellow  mass  on  addition  of  dilute  acids,  including  carbonic 
acid.  The  hydrochloride  of  this  product  is  obtained  in  a  crystalline 
form  in  colourless  needles,  in.  p.  145 — 158°,  by  precipitating  an 
ammoniacal  solution  with  hydrochloric  acid.  The  compound  contains 
mercury  and  o-nitrotoluene  in  the  proportion  of  one  atom  of  the  former 
to  two  molecules  of  the  latter. 

A  sparingly  soluble  dimercury  derivative  is  obtained  by  prolonging 
the  boiling  with  mercuric  oxide  until  a  product  insoluble  in  hydro¬ 
chloric  acid  is  obtained.  The  new  compound  contains  one  o-nitro¬ 
toluene  residue  combined  with  two  atomic  proportions  of  mercury. 
The  sparingly  soluble  pale  yellow  chloride  is  decomposed  by  dilute 
aqueous  sodium  hydroxide,  the  free  dimercury  derivative  is  dissolved 
in  dilute  acetic  acid,  and  reprecipitated  by  alkali  as  a  heavy,  micro- 
crystalline,  yellow  mass,  which  explodes  on  heating,  and  when  gradually 
warmed  decomposes  above  220°  without  melting.  It  also  dissolves  in 
dilute  nitric  or  sulphuric  acid,  but  is  insoluble  in  ammonia. 

G.  T.  M. 


Salts  and  Esters  of  Benzenesulphonitroanilide.  St.  Opolski 
( Ber .,  1907,  40,  3528 — 3536). — Benzenesulpho-o-nitroanilide,  m.  p. 
102 — 103'5°, forms  pale  yellow  or  almost  colourless,  microscopic  crystals, 
and  dissolves  in  alcohol  or  benzene  with  a  yellow  coloration.  The 
ammonium  salt  is  yellow ;  the  sodium  salt  orange,  m.  p.  230°,  to  a  red 
liquid:  when  freshly  made  and  cooled  to  -70°  it  becomes  yellow. 
The  same  yellow  salt  is  formed  on  the  addition  of  sodium  ethoxide  to  a 
cooled  ethereal  solution  of  the  o-nitroanilide ;  it  becomes  orange  when 
rubbed  with  a  glass-rod,  but  is  obtained  in  silky,  glistening,  yellow 
needles  when  slowly  crystallised,  or  in  the  orange  modification  when 
crystallised  quickly. 

The  thallium  salt  is  likewise  orange  when  prepared  warm,  and  yellow 
when  made  at  lower  temperatures  ;  it  melts  to  a  red  liquid  at  150°, 
which  becomes  orange  again  when  it  solidifies. 

The  lithium ,  potassium ,  rubidium ,  and  mercury  salts  were  obtained 
in  one,  the  yellow,  form  only  ;  the  silver  sodium  double  salt  is  also 
yellow. 

Benzenesulphomethyl-o-nitroanilide ,  C6H5*S02,NMe,C6H4*N02>  forms 
colourless  crystals,  m.  p.  116 — 117°,  and  gives  colourless  solu¬ 
tions. 

Benzenesulpho-m-nitroanilide  forms  colourless  crystals,  m.  p. 
136 — 137°  (Lellmann,  Abstr.,  1883,  807,  describes  it  as  yellow 
crystals,  m.  p.  131 — 132°).  The  ammonium  salt  is  yellow,  likewise 
the  sodium  and  potassium  salts,  which  retain  this  colour  on  heating 
and  show  no  tendency  to  form  the  red  modification.  Benzenesulpho- 
melhyl-m-nitroanilide  is  colourless,  m.  p.  82 — 83°.  Benzenesid pho- 
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p -nitroanilide,  m.  p.  139 — 140°,  is  colourless  and  forms  yellow  salts  only ; 
the  methyl  oster,  m.  p.  120 — 121°,  is  also  colourless. 

Both  the  o-  and  ju-benzenesulphonitroanilides  are  converted  by  nitric 
acid  into  the  same  tfrmiiro-derivative,  C6H5'S02'NH*C6H2(N03)3, 
m.  p.  210 — 211°,  crystallising  in  almost  colourless  needles  which  give 
yellow  solutions  in  acetone.  E.  F.  A. 


Action  of  Phosphorus  Oxychloride  on  1-Naphthylamine- 
8-sulphonic  Acid.  Fkedehio  Danneutii  ( J .  Amer.  Chem.Soc.,  1907, 
29,  1319 — 1328). — On  heating  l-naphthylamine-8-sulphonic  acid  with 
concentrated  sulphuric  acid,  Dressel  and  Kothe  (Abstr.,  1894,  i,  608) 
obtained  the  sulpbonic  acid  of  an  inner  anhydride  which  they  termed 
naphthasultam.  They  were  unable  to  obtain  the  naphthasultam  itself, 
since  the  anhydride  formation  was  always  accompanied  by  sulphonation 
in  the  nucleus.  This  has  now  been  effected,  however,  by  the  action  of 
phosphorus  oxychloride  on  potassium  l-napbthylamine-8-sulphonate,  a 
yield  of  60%  of  the  theoretical  being  obtained. 


1  :  8- Naphthasultam,,  C10H0<Ci 


>S02 

NH’ 


m.  p.  177 — 178°,  crystallises  from 


hot  water  in  needles  and  dissolves  in  many  organic  liquids  to  form 
solutions  with  an  apple-green  fluorescence.  The  methyl  derivative, 
m.  p.  125°,  and  the  ethyl  derivative,  m.  p.  85°,  are  crystalline,  and 
yield  fluorescent  solutions;  the  former,  when  heated  with  potassium 
hydroxide,  is  converted  into  l-methylnaphthylamine-8-sulphonic  acid, 
thus  proving  that  the  methyl  group  is  attached  to  the  nitrogen  atom. 
Naphthasultam  forms  yellow  salts  of  the  alkali  earth  metals,  gives  dark 
blue  precipitates  with  potassium  dichromate  and  ferric  chloride,  and 
when  treated  with  nitrous  acid  is  converted  into  a  red,  crystalline  sub¬ 
stance.  The  sodium  salt  condenses  with  diazo-compounds  to  form 
dyes.  Dibromonaphthasultam,  m.  p.  239°,  is  a  white  compound  which 
turns  blue  when  boiled  with  alcohol.  JYitronaphthasultam,  m.  p.  253°, 
forms  white  crystals  which  gradually  become  yellow.  The  2  :  4 -dinilro- 
derivative,  m.  p.  259°,  forms  six-sided  prisms  ;  this  compound  can  also 
be  prepared  by  the  nitration  of  1  :  8-naphthasultam-2  :  4-disulphonic 
acid  (Dressel  and  Kothe,  loc.  cit.).  2  :  4=-Diamino-\  :  S-naphthasultam 
is  unstable;  its  dihydrochloride  forms  slender,  pale  yellow  needles,  and 
its  diacetyl  derivative,  m.  p.  290°,  greenish-yellow  needles. 

When  1  :  8-naphthasultam  is  boiled  with  acetic  anhydride,  1  :  8-iso- 


SO  H 

naphthasultam,  C10H6<C^T  2  , 


is  produced,  which  forms  rhombic  crys¬ 


tals  and  yields  a  yellow  sodium  salt.  When  a  solution  of  this  com¬ 
pound  in  methyl  alcohol  is  treated  with  hydrogen  chloride,  a  chloro- 
derivative,  m.  p.  200 — 201°,  is  produced;  the  same  substance  can  be 
obtained  by  the  action  of  chlorine  on  zsonaphthasultam.  The  bromo- 
derivative,  m.  p.  162°,  is  a  white,  crystalline  substance.  The  nitro - 
derivative,  m.  p.  212°,  forms  pale  yellow  crystals.  2  :  i-Dinilro-l  :  8-iso- 
naphthasultam,  m.  p.  256°,  forms  yellow  crystals ;  if  this  compound  is 
heated  with  sodium  hydroxide  and  the  product  acidified,  the  “normal” 
dinitrosultam  is  produced. 

By  the  action  of  fuming  nitric  acid  on  either  naphthasultam  or  iso- 
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naphthasultam,  1  : 3-dinitronaphthalene-5- sulphonic  acid  is  produced, 
which  does  not  melt  but  explodes  at  about  300°.  1  : 3-Naphthylene- 

diamine-5-sulphonic  acid  forms  black  needles,  and  does  not  melt 
when  heated.  E.  G. 

Thiocyanates  and  fsoThiocyanates  [Thiocarbimides].  VII. 
Diphenylcarbamyl  Thiocyanate.  Treat  B.  Johnson  and  L.  H. 
Levy  ( Amer .  Chem.  J.,  1907,  38,  456 — 461). —  When  an  alkyl  halide  is 
treated  with  ammonium  or  potassium  thiocyanate,  an  alkyl  thiocyanate 
is  first  produced,  although  it  sometimes  undergoes  rearrangement  into 
the  corresponding  thiocarbimide.  In  the  case  of  the  acyl  halides, 
however,  the  products  of  the  reaction  have  always  been  regarded  as 
thiocarbimides.  It  has  now  been  found  that  diphenylcarbamyl  chloride 
reacts  smoothly  with  potassium  thiocyanate  with  formation  of 
diphenylcarbamyl  thiocyanate,  and  it  is  considered  probable  that  the 
carbamyl  chlorides  examined  by  Dixon  (Trans.,  1895,  67,  1040;  1896, 
69,  855,  1593  ;  1904,  85,  807)  would  also  yield  thiocyanates  if  treated 
with  potassium  thiocyanato  under  suitable  conditions. 

Diphenylcarbamyl  thiocyanate ,  NPh.yCO'SCN,  m.  p.  138°,  forms 
prismatic  crystals,  is  not  affected  by  hot  concentrated  hydrochloric 
acid,  and  does  not  react  with  ammonia  or  aniline  at  the  ordinary 
temperature.  When  heated  with  thiobenzoie  acid,  carbon  oxysulphide 
is  evolved  and  benzoyldithiodiphenylcarbamyl  carbamate, 
NHBz-CS-S-CO-NPhg, 

m.  p.  128 — 129°,  is  produced,  which  crystallises  in  prisms.  Benzoyl- 
diphenyl  amine,  m.  p.  177°,  is  also  formed  in  this  reaction  and  separates 
from  alcohol  in  prismatic  crystals.  The  thiocyanate  does  not  show 
any  tendency  to  undergo  rearrangement  at  the  ordinary  temperature, 
but  when  heated  at  150 — 160°,  a  thiocarbimide  is  produced  which 
reacts  with  ammonia  to  form  diphenylthiobiuret.  E.  G. 

Action  of  Sulphuric  Acid  on  Phenol.  Julius  Obermiller  ( Ber ., 
1907,  40,  3623 — 3647V — Kekule  (Ber.,  1869,  2,  330)  found  that  the 
action  of  concentrated  sulphuric  acid  on  phenol  at  the  ordinary 
temperature  leads  to  the  formation  of  the  ortho-,  together  with  traces 
of  the  para-,  sulphonic  acid,  whilst  at  100 — 110°  the  para-acid  only  is 
formed.  Later  authors  (Engelhard  and  Latschinow,  Zeitsch.  Chem., 
1868,  4,  77  ;  Post,  this  Journ.,  1876,  i,  388)  have  been  unable  to 
separate  the  two  sulphonic  acids  completely  by  Kekule’s  method.  The 
present  author  has  found  that  the  two  isomerides  may  be  separated 
readily  by  means  of  the  barium  or  magnesium  salts.  On  evaporation 
of  the  aqueous  solution  of  the  monobarium  salts,  (0H*C6H4*S03).2Ba,  the 
o-sulphonate  crystallises  out,  and  the  para-acid  may  be  obtained  from 
the  mother-liquor  by  conversion  by  means  of  magnesium  sulphate  into 
the  monomagnesium  salt,  (0H*C6H4*S03)2Mg,  which  crystallises  on 
further  evaporation.  The  monomagnesium  o-sulphonate  crystallises 
only  with  great  difficulty,  whilst  the  dimagnesium  salt, 

is  only  sparingly  soluble ;  the  magnesium  salts  of  the  para-acid  have 
the  converse  solubilities. 
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Contrary  to  Kekule’s  statements,  the  o-sulphonic  acid  is  not  con¬ 
verted  into  the  para-isomeride  on  prolonged  boiling  with  water,  and 
is  only  partially  transformed  on  prolonged  treatment  with  con¬ 
centrated  sulphuric  acid  at  the  ordinary  temperature.  The  two 
isomerides  form  an  equilibrium  dependent  on  the  temperature  and 
concentration,  the  formation  of  the  ortho-acid  being  favoured  by  low 
temperatures  and  dilution  of  the  sulphuric  acid.  It  is  probable  that 
even  at  100 — 110°  the  ortho-acid  is  not  transformed  completely.  The 
alkali,  alkaline  earth,  lead,  and  zinc  salts  of  the  pure  o-  and 
jo-sulphonic  acids,  and  of  phenol-2  : 4-disul phonic  acid,  are  described. 

The  reaction  solution  after  removal  of  the  o-  and  yesulphonic  acids 
and  of  the  2  :  4-disulphonic  acid,  which  is  formed  readily  in  presence 
of  an  excess  of  sulphuric  acid,  contains  small  amounts  of  an  acid, 
probably  phenol-m-sulphonic  acid  (Solomanoff,  Zeitsch.  Chem.,  1869,  5, 
299).  This  has  been  isolated  in  the  form  of  its  monoaluminium, 
monobarium,  and  monomagnesium,  (0H,C(.H4'S03)2Mg,8Hq0,  salts, 
which  are  described.  These  three  salts  give  a  violet  coloration  with 
ferric  chloride. 

Merck’s  “  aseptol,”  which  is  stated  to  be  a  33^-%  aqueous  solution 
of  phenol-o-sulphonic  acid,  is  found  to  be  a  solution  of  the  p-sulphonic 
acid  and  an  amount  of  the  ortho-acid  equal  to  about  6%  of  the 
para  acid.  G.  Y. 

Action  of  ^-Nitrobenzyl  Chloride  on  jo-Aminophenol. 

Marussia  Bakunin  and  C.  Profilo  (Gazzetta,  1907,  37,  ii,  240 — 250. 
Compare  Abstr.,  1906,  i,  496). — As  already  stated  ( loc .  cit.),  the  con¬ 
densation  of  o-  or  p-aminophenol  with  benzyl  chloride  yields  mono-  or 
di-substituted  derivatives  in  which  the  benzyl  groups  must  be  regarded 
as  united  directly  with  the  amino-nitrogen.  By  the  interaction  of 
ra-aminophenol  (1  mol.)  and  o-nitrobenzyl  chloride  (2  mols.)  in  alcoholic 
solution  and  in  presence  of  sodium  acetate,  Lellmann  and  Mayer 
(Abstr.,  1893,  i,  198)  obtained  a  compound  to  which  they  ascribed 
the  structure  N02-C6H4*CH2-0-C6H4-NH-CH2-Ct.H4-N02 ;  from  the 
authors’  results,  it  must  be  held  that  substitution  occurs  in  the 
amino-  and  not  in  the  hydroxyl-group  of  the  ?n-ami  nophenol. 

\>-Nitrobenzyl-\>-aminop>henol,  0H*CgH4*NH*CH.2*C(3H4*N02,  obtained 
by  the  interaction  of  ^o-nitrobenzyl  chloride  and  p-aminophenol  in 
alcoholic  solution,  crystallises  from  water  in  silky,  yellow,  hydrated 
(  +  H20)  needles  ;  from  alcohol  in  yellow,  micaceous,  hydrated  (  +  H20) 
scales,  m.  p.  86 — -87°,  and  from  anhydrous  benzene  or  chloroform  in 
brownish-red  crystals,  m.  p.  114 — 115°.  The  hydrochloride, 

C13H1208N2,HC1, 

has  m.  p.  191°. 

Di-pnitrobenzyl-p-aminophenol,  0H,C6H4*lSr(CH"2,C6H4,N02)2,  also 
obtained  in  the  reaction  between  jo-nitro benzyl  chloride  and  jo-amino- 
phenol  in  alcohol,  separates  from  alcohol  in  red,  acicular  crystals, 
m.  p.  179 — 180°.  The  hydrochloride,  C20H]7O5N3,HCl,  m.  p.  204°,  is 
readily  hydrolysed  by  water. 

Phenyl  'p-nitrobenzyl--p-aminobenzoale , 

N  02  •  Cf)  H4  •  CH  2  •  N  H  •  C6H4  •  C0.2Ph , 

prepared  by  the  interaction  of  ^-nitrobenzyl  chloride  and  £ -a  mine- 
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phenyl  benzoate,  separates  from  benzene  in  crystals,  m.  p.  218 — 220°. 
The  hydrochloride,  C20H16O4N2)HCl,  m.  p.  110—112°,  readily  under¬ 
goes  change. 

Benzoyl-\>-nitrobenzyl-\>-aminophenol,  0H,C6H4*NBz,CH2*C6H4*N02, 
prepared  by  the  action  of  benzoyl  chloride  on  p-nitrobenzyl-jt?-amino- 
phenol  in  benzene  solution,  crystallises  from  alcohol  in  yellow  needles, 
m.  p.  208—210°. 

j9-Nitrobenzyl-p-aminophenol  gives  a  violet  coloration  with  ferric 
chloride  and  water  and  a  red  coloration  with  Liebermann’s  reagent 
and  acetic  acid.  Di-jp-nitrobenzyl-p-aminophenol,  being  insoluble  in 
water,  gives  no  colour  with  ferric  chloride  and  water,  but  its  hydro¬ 
chloride  gives  a  violet  coloration  ;  both  the  base  and  its  hydrochloride 
give  a  red  colour  with  Liebermann’s  reagent  and  acetic  acid.  Neither 
phenyl  j9-nitrobenzyl-/j-aminobenzoate  nor  its  hydrochloride  gives  a 
coloration  with  ferric  chloride,  but  both  yield  red  colorations  with 
Liebermann’s  reagent.  Benzoyl-p-nitrobenzyl-^-aminophenol  gives  no 
coloration  with  ferric  chloride,  possibly  owing  to  its  insolubility,  but 
it  yields  the  characteristic  red  coloration  with  Liebermann’s  reagent. 

T.  H.  P. 

Binary  Solution  Equilibrium  between  Carbamide  and  the 
Three  Isomeric  Cresols.  Robert  Krkmann  ( Monatsh .,  1907,  28, 
1125 — 1136.  Compare  Abstr.,  1906,  ii,  268). — The  melting-point 
curve  for  mixtures  of  carbamide  and  ^-cresol  falls  from  the  m.  p.  of 
carbamide  to  a  break  at  25 ‘ 5°,  and  then  to  a  eutectic  point  at  20°, 
representing  mixtures  containing  21 ‘5  mol.  %  and  15  mol.  %  of  carb¬ 
amide  respectively;  within  these  limits  of  temperature  and  concen¬ 
tration,  carbamide  and  ^-cresol  form  a  molecular  compound.  Mixtures 
of  p-cresol-carbamide  and  carbamide  and  of  p-cresol-carbamide  and 
^-cresol  exist  in  the  solid  phase  below  25 *5°  and  20°  respectively  ; 
above  these  temperatures,  but  below  the  m.  p.’s  of  carbamide  and 
^>-cresol,  the  liquid  phase  is  in  contact  with  the  one  solid  component. 

Carbamide  forms  molecular  compounds  in  the  same  manner,  but 
within  wider  limits  of  temperature  and  concentration,  with  o-  and 
m-cresols.  The  melting-point  curve  for  mixtures  of  carbamide  and 
o-cresol  falls  from  the  m.  p.  of  carbamide  to  a  break  at  about  60°, 
and  then  to  a  eutectic  point  at  about  26°,  representing  mixtures 
containing  approximately  27'8  mol.  %  and  10  mol.  %  of  carbamide 
respectively.  The  melting-point  curve  for  mixtures  of  carbamide  with 
wi-cresol  falls  to  a  break  at  about  65°,  and  then  to  a  eutectic  point  at 
about  2'5°,  representing  mixtures  containing  approximately  30  mol.  % 
and  2  mol.  %  of  carbamide.  G.  Y. 

Derivatives  of  6-Nitro-l  :  3  : 4-xylenol.  Raffaele  Maltese 
( Gazzetta ,  1907,  37,  ii,  284 — 288). — G-iVitro-i-methoxyi&ophthalic  acid, 
C9H707N,  prepared  by  oxidising  the  methyl  ether  of  6-nitro-l  :  3  : 4- 
xylenol  with  potassium  permanganate,  crystallises  from  water  in 
slender,  silky  needles,  m.  p.  230°.  The  dimethyl  ester,  CuHn07N, 
separates  from  methyl  or  ethyl  alcohol  in  minute,  hard  crystals,  m.  p. 
118°.  The  monomethyl  ester,  Cl0H9O7N,  crystallises  from  methyl  or 
ethyl  alcohol  in  minute,  white  needles,  m.  p.  190°;  the  other  mono- 
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methyl  ester  (?)  has  m.  p.  222°.  The  monoethyl  ester,  011H1107N,  is 
deposited  from  alcohol  as  a  white,  crystalline  powder,  m.  p.  108°.  The 
sodium  salt,  CuH507Na2,  is  obtained  as  a  yellow,  anhydrous,  crystal¬ 
line  powder. 

The  two  nilromethoxy-m-toluic  acids  (N02  :  OMe  =  6:4  and  4  :  6)  have 
been  prepared,  but  not  distinguished.  One  of  them,  C9H905N,  separates 
from  water  or  aqueous  alcohol  as  a  yellowish-white  powder,  m.  p.  174°, 
which  is  gradually  turned  red  by  the  action  of  light ;  the  other 
isomeride,  m.  p.  170°  (decomp.),  is  white,  and  does  not  redden  under 
the  action  of  light.  T.  H.  P. 

Isomerism  with  Setoffs  Bases.  Otto  Anselmino  ( Ber .,  1907, 
40,  3465 — 3474). — The  author  has  shown  previously  (Abstr.,  1906, 
i,  13)  that  jo-homosalicylaldehydeanil  occurs  in  two  forms,  a  yellow 
and  a  red,  which  by  crystallisation  at  definite  temperatures  can  be 
converted  one  into  the  other ;  when  dry,  the  yellow  form  can  be  con¬ 
verted  by  heat  into  the  red,  but  the  reverse  change  cannot  be  effected 
with  the  dry  substance.  The  effect  of  pressure  is  the  same  as  that  of 
heat. 

Evidence  is  submitted  to  show  that  these  forms  are  isomeric  and  not 
polymorphous.  Density  determinations  gave  different  values  for  the 
two  forms  ;  thus,  for  the  yellow  form,  D17  i  was  1*243,  and  for  the  red 
form  1*262.  Solubility  determinations  in  95%  alcohol  were  carried  out 
at  temperatures  from  11*8°  to  50°.  Measurements  of  the  heat  of 
solution  in  benzene  were  also  made,  and  the  absorption  spectra 
studied.  The  conclusion  is  drawn  that  solutions  below  33°  contain  the 
yellow  form,  and  above  34°  the  red. 

The  behaviour  of  the  anil  towards  acetyl  chloride,  acetic  anhydride, 
benzoyl  chloride,  methyl  sulphate,  and  phenylcarbimide  is  indicated. 
When  the  Grignard  action  is  applied,  unchanged  anil  is  obtained  at 
temperatures  below  30°;  above  40°,  the  red  variety  is  transformed  by 
the  Grignard  reagent,  but  the  yellow  variety  is  not.  The  same 
relationships  with  regard  to  Grignard’s  reagent  hold  with  salicyl- 
aldehydeanil  ;  it  is  known  only  in  the  yellow  form,  and  does  not 
interact,  whereas  its  methyl  ether  does. 

The  picrate  obtained  from  the  yellow  form  differs  in  tint  from  that 
obtained  from  the  red  form. 

The  conclusion  is  drawn  that  all  yellow  anils  have  a  similar  struc¬ 
ture,  whereas  the  red  anil  in  question  has  the  configuration  of  its 
ether.  Crystallographic  measurements  also  confirmed  this  view. 

The  crystalline  form  of  salicylaldehydeanil  differs  from  that  of 
anisaldehyde. 

The  acetyl  derivatives  of  o-hydroxy-m-methylbenzylideneaniline, 

<W>4n, 

separates  from  light  petroleum  in  needles,  m.  p.  101°. 

o-Hydroxy-m-methylbenzylideneaniline,  C15Hli5ON,  prepared  by  the 
action  of  methyl  sulphate  at  40°  on  the  anil,  separates  from  light 
petroleum  in  yellow  needles,  m.  p.  70°. 

o-llydroxy-m-methyl-a-anilinoethylbenzene , 

IS  HPh*CHMe*C<^“C^>CH, 
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obtained  by  the  action  of  magnesium  methyl  iodide  on  the  anil, 
separates  from  light  petroleum  in  colourless,  rectangular  leaflets, 
m.  p.  98°. 

o-Metkoxy-m-methyl-a-anilinoethylbenzene ,  C16H10ON,  obtained  from 
magnesium  methyl  iodide  and  the  methylated  anil,  separates  from  light 
petroleum  in  glistening  crystals,  m.  p.  78°. 

o-Hydroxy-m-methyl~a-acetylanilinoethylbenzene,  C17H1(jO.,N,  separates 
from  light  petroleum  in  nodular  crystals,  m.  p.  123u. 

o-Methoxy-m-rnethyl-a-acetylanilinoethylbenzene,  C18H2102N,  is  a  syrup. 

a-Anilino-o-ethylanisole ,  C]5H17ON,  separates  from  light  petroleum 
in  pyramids,  in.  p.  46°.  A.  McK. 

Preparation  of  Aminonaphthols.  Franz  Sachs  (D.  R.-P. 
181333).— The  aminonaphthols  can  be  obtained  by  heating  the 
naphthols  or  their  alkali  derivatives  with  sodamide  at  200 — 210°. 
The  use  of  the  latter  compounds  reduces  the  proportion  of  sodamide 
required.  Naphthalene,  quinoline,  paraffin,  and  other  heavy  hydro¬ 
carbons  are  employed  as  diluents.  Under  these  conditions,  /3-naphthol 
furnishes  5-amino-/3-naphthol,  whilst  a-naphthol  yields  5-amino- 
a-naphthol  (compare  Abstr.,  1906,  i,  829  and  949).  G.  T.  M. 

Preparation  of  8  Arylamino-a-naphtholsulphonic  Acids. 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  181929). — 
The  8-amino-a-naphtholsulphonic  acids  when  heated  with  aromatic 
amines  and  their  dry  hydrochlorides  give  rise  only  to  tarry  products, 
but  when  these  acids  or  their  alkali  salts  are  heated  with  aromatic 
amines  in  the  presence  of  water,  the  hitherto  unknown  8-ary laniino- 
tt-naphtholsulphonic  acids  are  obtained. 

Sodium  8-anilino-a-naj)hthol-3  :  Q-disulphonate, 
NHPh-CI0H,(OH)(SOaNa)2, 

produced  by  heating  sodium  8-amino-a-naphthol-3  :  6-disulphonate  with 
aniline  and  water  at  120°  for  forty-eight  hours,  crystallises  from 
water  in  spherical  aggregates  of  white  needles ;  the  sodium  hydrogen 
salt  separates  in  felted,  white  needles. 

Sodium  S-pdolylarnino-a-naphfhol-i-siclphonate, 

CrH,-NH*C10Ui,(OH)'SO3Na, 

prepared  in  a  similar  manner  from  sodium  8-amiuo-a-naphthol- 
4-sulphonate,  p-toluidine,  and  watei’,  crystallises  in  needles  ;  the  free 
acid  separates  in  felted,  white  needles.  The  patent  contains  a 
tabulated  description  of  ten  8 -arylamino-a-naphtholsulphonic  acids  and 
other  sodium  salts.  G.  T.  M. 

1  : 2-Methylnaphtha-^  quinol.  Guido  Bargellini  and  S. 
Silvestri  (Atti  K.  Accad .  Lincei,  1907,  [v],  16,  ii,  255 — 261. 
Compare  this  vol.,  i,  862).— l-Methyl-/3-naphthol,  when  oxidised  in 
acetic  acid  solution  with  chromic  acid,  yields  1  : 2-methylnaphtlia- 
i^-quinol  (compare  Fries  and  Hiibner,  Abstr.,  1906,  i,  190). 

Q-Bromo-2-methoxy-l-melhylnaphthalene,  C10H5BrMe*OMe,  crystal¬ 
lises  from  acetic  acid  in  white  needles,  in.  p.  65 — 66°  (Fries  and 
Hiibner,  loc.  cit.). 
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2-Benzeneazo-l-methylnaphthalene ,  C6H 


.CMe:C(N2Ph) 

^0H=CH 


prepared 


by  the  action  of  phenylhydrazine  on  1  : 2-methylnaphtha-i^-quinol, 
crystallises  from  alcohol  in  orange-red  scales,  m.  p.  79 — 80°  (decomp.), 
is  soluble  in  ether,  ethyl  acetate,  chloroform,  or  acetone,  and  dissolves 
in  concentrated  hydrochloric  or  sulphuric  acid  to  a  red  solution. 

.CMelC-No-CO-NH, 


Methylnaphthylazocarbonamide ,  C0H4<^ 


CH— CH 


pre¬ 


pared  by  the  action  of  semicarbazide  on  1  :  2- methyl naphtha-i/r-quinol, 
crystallises  from  water  in  orange  needles,  m.  p.  143 — 144°  (decomp.), 
is  readily  soluble  in  ether,  acetic  acid,  or  chloroform,  and  dissolves 
in  concentrated  hydrochloric  or  sulphuric  acid  giving  a  green  colora¬ 
tion  which  rapidly  turns  red. 

1  :  2 -Methylnaphtha-\\r-quinoloxime,  C10H0Me(OH)I]SrOH,  separates 
from  ethyl  acetate  in  crystals,  in.  p.  140c  (decomp.),  and  dissolves 
readily  in  chloroform,  benzene,  carbon  disulphide,  or  alcohol,  and 
sparingly  in  light  petroleum.  By  acetic  acid,  it  is  decomposed  probably 
in  similar  manner  to  the  oxime  of  dimethylnaphtha-t^-quinol  (compare 
Cannizzaro  and  Andreocci,  Abstr.,  1896,  i,  488),  yielding  2-nitroso- 
1-methylnaphthalene.  Reduction  of  the  oxime  by  means  of  zinc  dust 
and  acetic  acid  yields  l-methyl-2-naphthylamine  and  its  acetyl  derivative 
(compare  Fries  and  Hiibner,  loc.  cit.).  \-Methyl-2-naphthylamine  hydro¬ 
chloride  separates  in  shining  scales,  m.  p.  245°  (decomp.).  T.  H.  P. 


Condensation  Products  of  Formaldehyde.  J.  Breslauer  and 
Ame  Pictet  (Her.,  1907,  40,  3784 — 3786). — Methylphthalimide  is 
formed  on  heating  phthalimide  with  a  40%  solution  of  formaldehyde 
in  a  sealed  tube  at  150 — 160°;  similarly,  methvlenedisuccinimide 
(Bechert,  Abstr.,  1894,  i,  488)  is  obtained  from  formaldehyde  and 
succinimide. 

Methylene  phenyl  methyl  ether ,  OPh'CHg'OMe,  is  pi-oduced  by  the 
interaction  of  phenol  and  formaldehyde  in  the  presence  of  sulphuric 
acid,  and  by  the  action  of  monoehloromethyl  ether  on  potassium 
phenoxide.  It  is  a  colourless  liquid,  b.  p.  197 — 200°,  D1^  T0814,  and 
yields  with  bromine  water  a  dt6?w«o-derivative,  C8H602Br2,  which 
crystallises  in  colourless,  silky  needles,  m.  p.  112 — 113°. 

The  action  of  formaldehyde  on  a-naphtkol  in  the  presence  of 
potassium  carbonate  results  in  the  formation  of  a  substance,  C23H1G03, 
obtained  as  a  dark  brown,  amorphous,  infusible  powder.  This  on  dis¬ 
tillation  yields  a  substance,  C22H1G0,  which  forms  small,  pale  yellow 
crystals,  m.  p.  79 — 80°,  and  gives  a  deep  blue  coloration  with  ferric 
chloride.  W.  H.  G. 


Action  of  Benzyl  Chloride  on  Resorcinol  and  Catechol. 

Marussia  Bakunin  and  P.  Aleano  ( Gazzetta ,  1907,  37,  ii,  250 — 252). 
- — The  interaction  of  benzyl  chloride  and  resoi’cinol  in  benzene  solution 
in  presence  of  zinc  yields  :  (1)  a  compound,  C13H1202,  crystallising 
from  carbon  tetrachloride  in  slender,  white  needles,  m.  p.  74 — 76°  3 
(2)  a  hydrocarbon  crystallising  in  nacreous  lamina;,  m.  p.  203 — 206°, 
and  containing  96%  of  carbon  3  (3)  an  oily  compound,  C0H4O2(CH2P1i)2. 
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Similarly,  benzyl  chloride  and  catechol  yield  a  crystalline  compound, 
m.  p.  100°,  the  nature  of  which  has  not  yet  been  determined. 

T.  H.  P. 


Cyclic  Carbonic  Esters  of  Vinylcatechol.  Hermann  Pauly 
and  Karl  Neukam  ( Ber .,  1907,  40,  3488 — 3498). — Pauly  has  lately 
shown  (this  vol.,  i,  709)  that  the  cyclic  esters  of  catechols  are  suitable 
for  the  isolation  of  the  latter  and  that  protocatechualdehyde  carbonate, 


choc6h3<;°>co, 


is  suitable  for  the  carrying  out  of  syntheses  in 


the  catechol  group. 

Yinylcatechol  carbonate,  C10<^q^>06H3*CHICH2,  is  now  described, 

it  being  obtained  from  protocatechualdehyde  carbonate  by  means 
of  the  corresponding  benzylidenemalonic  acid.  The  latter  com¬ 
pound  (colourless)  is  converted  by  aqueous  pyridine  into 

caffeic  acid  (yellow),  thus:  CO<Cq^>C0H3*CH!C(CO2IT)2  +  H20  = 


C(jH3(0H)2,CH!CH,C0.2H  +  2C02.  The  yellow  tint  of  the  latter  acid 
is  attributed  to  its  partly  undergoing  the  transformation  : 


oh/  /-ch:ch-co2h  ^  o:/~ ^>:ch-ch2-co2h. 

OH  Off 

(colourless)  (yellow) 

Evidence  is  submitted  to  show  that  the  free  vinylcatechol  is  an 
equilibrium  mixture  of  the  forms  : 

oh/  /-ch:ch9  ^  o:/~ /;ch-ch... 

\— /  “  \^/  3 

OH  oh 

3  :  i-Dioxy benzylidenemalonic  acid  carbonate , 

co<^>cgh3-ch:c(co2h)2, 

obtained  by  heating  protocatechualdehyde  carbonate,  malonic  acid,  and 
anhydrous  formic  acid  for  nine  to  ten  hours  at  about  65°  in  the  absence 
of  moisture,  separates  from  glacial  acetic  acid  in  colourless  needles, 
m.  p.  197°  (corr.,  decomp.),  and  is  sparingly  soluble  in  cold  water;  its 
aqueous  solution  exhibits  a  violet  fluorescence  ;  its  solution  in  con¬ 
centrated  sulphuric  acid  is  lemon-yellow.  When  boiled  with  acetic 
anhydride,  it  evolves  carbon  dioxide  vigorously  and  gives  a  compouud, 
m.  p.  about  245°.  On  account  of  the  sensitiveness  of  the  C03  group, 
the  acid  could  not  be  further  characterised  by  means  of  its  salts. 

Vinylcatechol  carbonate,  prepared  by  the  dry  distillation  of  the 
preceding  acid  in  an  apparatus  which  is  described  in  detail,  separates 
from  a  mixture  of  lig lit  petroleum  and  ether  in  colourless,  glistening 
prisms,  m.  p.  65 — 66° ;  it  has  a  very  intense  odour.  Although  it 
decolorises  a  solution  of  bromine  in  carbon  disulphide  almost  imme¬ 
diately,  a  dibromide  could  not  be  obtained  on  account  of  the  ease  with 
which  hydrogen  bromide  is  eliminated  after  the  addition.  It  gives 
a  brownish-yellow  coloration  with  ferric  chloride  and  a  violet-brown 
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coloration  with  sodium  carbonate ;  its  solution  in  concentrated 
sulphuric  acid  is  reddish-orange.  Its  solution  in  alkalis  is  dark  veliow. 

A.  McK. 

Reduction  of  Safrole  and  isoSafrole.  J.  Th.  Henrard  ( Chern . 
Weekblad,  1907,  4,  630 — 632.  Compare  Klages,  Abstr.,  1899,  i,  585; 
Ciamicianand  Silber,  Abstr.,  1890,  965,  966,  1294  ;  Eykman,  Abstr., 
1890,  244  ;  and  Jacobsen,  Abstr.,  1878,  732). — The  author  has 
reduced  safrole  and  isosafrole  with  nickel  and  hydrogen  by  Sabatier 
and  Senderens’s  method.  The  reduction  was  never  quantitative,  the 
product  always  containing  unchanged  safrole  or  tsosafrole.  The 
reaction  product  was  agitate!  with  dilute  sodium  hydroxide,  and  the 
residual  oil,  containing  unchanged  safrole  and  isosafrole  along  with  the 
dihydro-product,  fractionated,  the  bulk  distilling  at  228°.  The 
alkaline  liquid  contained  m-propylphenol,  formed  by  reduction  of  the 
dihydrosafrole  with  elimination  of  the  para-hydrogen  atom.  The 
m-propylphenol  could  not  be  obtained  crystalline,  although  Jacobsen 
gives  its  m.  p.  as  26°.  A.  J.  W. 

Formation  of  s -Dihydroxydiphenylmethanes.  Karl  Auwers 
[and,  in  part,  Fr.  Jescheck  and  C.  Kipke]  ( Annalen ,  1907,  356, 
124 — 151). — It  has  been  shown  previously  that  liydroxybenzyl 
bromides  and  their  transformation  products  readily  undergo  reactions 
leading  to  the  formation  of  substances  formulated  at  first  as  deriv¬ 
atives  of  stilbene,  but  later  considered  to  be  derivatives  of  diphenyl- 
methane  (Abstr.,  1903,  i,  631 ;  1904,  i,  487).  The  constitution  of 
only  one  of  these  derivatives,  3:5:3':  5'-tetrabromo-4  :  4'-dihydroxydi- 
phenylmethane  formed  from  3  :  5-dibromo-4-hydroxybenzyl  bromide, 
has  been  definitely  established.  As  some  of  these  derivatives  decom¬ 
pose  into  compounds  containing  a  single  benzene  nucleus,  and  that  with 
an  ease  not  to  be  expected  of  derivatives  of  dipheuylmethane,  it  was 
necessary  to  establish  the  constitution  also  of  one  of  these  com¬ 
paratively  unstable  products.  This  has  been  achieved  now  in  the 
case  of  the  product  obtained  from  3-bromo-4-hydroxy-2  : 5-dimethyl- 
benzyl  bromide,  already  shown  {Joe.  cit ,)  not  to  be  identical  with 
4 :4'-dihydroxytetramethylstilbene.  It  is  now  found  identical  with 
4  :  4'-dihydroxy-2  :  5  :  2' :  5'-tetramethyldiphenylmethane, 

_  CH2(C6H2Me2-OH)2, 

prepared  by  diazotisation  of  4  : 4'-diamino-2  :  5  :  2' :  5'-tetramethyldi- 
phenylmethane,  CH2(C6H2Me2’NH2)2,  which  is  obtained  by  trans¬ 
formation  of  methylenediqo-xylylamine,  CH2(NH ’C6H3Me2)2. 

Methylenedi-p-xylylamine,  C17H22N2,  prepared  by  shaking  p-xy lid ine 
with  formaldehyde  in  aqueous  solution,  crystallises  in  glistening 
needles,  m.  p.  67 — 68°,  and  when  heated  with  2  mols.  of  js-xylidine 
hydrochloride  and  i  mol.  of  /?-xylidine  in  a  reflux  apparatus  on  the 
water-batb,  is  transformed  into  4  :  -diamino-2  : 5  :  2' :  5 ' -tetramethyl- 
diphenylmethane,  Cl7H22N2,  which  separates  from  benzene  as  a  colour¬ 
less,  crystalline  powder,  m.  p.  138 — 139°.  When  diazotised  with 
sodium  nitrite  and  boiled  in  hydrochloric  acid  solution,  this  yields 
4  :  4'-dihydroxy-2  :  5  :  2' :  5'-tetramethyldiphenylmethane,  m.  p.  181°. 

The  following  substances  were  prepared  in  the  course  of  endeavours 
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to  synthesise  dihydroxytetramethyldiphenylmethane  by  other  re* 
actions. 

3  : 5-Dibromo-i-methoxybenzyl  bromide,  C8H7OBr3,  prepared  by  the 
action  of  hydrogen  bromide  on  3  :  5 -dibromo-4-methoxy benzyl  methyl 
ether  in  glacial  acetic  acid  solution,  crystallises  in  yellow  needles, 
m.  p.  66 — 67°.  4  :  4'-Dimethoxybenzophenone,  m.  p.  143 — 144°,  is 
readily  obtained  by  the  action  of  carbonyl  chloride  on  anisole  in 
carbon  tetrachloride  solution  in  presence  of  aluminium  chloride.  The 
action  of  methylal  on  ^-xylene  in  glacial  acetic-sulphuric  acid  solution 
leads  to  the  formation  of  a  substance,  C17HS0,  m.  p.  149°;  the  com¬ 
paratively  high  temperature  at  which  this  melts  makes  it  probable 
that  it  is  not  dixylylmethane.  On  treatment  with  cold  fuming  nitric 
acid,  it  yields  a  yellow,  crystalline  derivative,  m.  p.  183°. 

The  product  from  3-bromo-4-hydroxy-2  : 5-dimethylbenzyl  bromide 
having  been  shown  to  be  4  :  4'-dihydroxy-2  :  5  :  2' :  5'-tetramethyldb 
phenylmethane,  analogous  constitutions  must  be  ascribed  to  the 
products  obtained  similarly  from  other  benzyl  bromides.  Thus  the 
substance,  m.  p.  234°,  described  previously  as  tetrabromodihydroxy- 
tetramethylstilbene  (Abstr.,  1896,  i,  150),  must  be  2  :  5  :  2' :  5'-tetra- 
bromo-4  :  4'-dihydroxy-3  :  6  :  3' :  6'-tetramethyldiphenylmethane  ;  the 
diacetate,  C21Hg0O4Br4,  crystallises  in  needles,  m.  p.  224—225°.  The 
constitution  of  this  tetrabromo-compound  is  confirmed  by  its  reduction 
by  means  of  sodium  and  boiling  amyl  alcohol  to  dihydroxytetra- 
methyldiphenylmethane.  The  supposed  bromide,  m.  p.  179°  (Abstr., 
1896,  i,  422),  is  now  found  to  be  tribromo-p-xylenol. 

Similarly,  the  substance,  m.  p.  232°,  described  previously  as  tetra* 
bromodihydroxytetramethylstilbepe  (Abstr.,  1899,  i,  33),  must  be 
2:6:2':  6'-tetrabromo-4  :  4'-dihydroxy-3  :  5  :  3'  :5'-tetramethyldiphenyl- 
methane. 

The  conditions  under  which  derivatives  of  dihydroxydiphenyl- 
methane  are  formed  from  hydroxybenzyl  bromides  and  their  trans- 
formation  products,  and  the  mechanism  of  the  reactions  concerned, 
are  discussed.  The  following  new  details  are  given. 

Whilst  the  action  of  water  or  alkalis  on  4-hydroxy-3-aldehy do- 
benzyl  bromide  leads  to  the  formation  of  hydroxymethylsalicyl- 
aldehyde,  4  :  A'-dihydroxy-Z  :  3' -dialdehydodiphenylmethane, 
CII2[C6H3(CHO)-OH]2, 

m.  p.  140°,  was  obtained  on  one  occasion  by  long  exposure  to  moist 
air  of  the  residues  from  the  preparation  of  the  bromide. 

2  :  2'-Dihydroxy-3  :  5  :  6  :  3' :  5' :  6'-hexamethyldiphenylmethane,  m.p. 
170°  (Zincke  and  Honorst,  this  vol.,  i,  614),  is  formed  when  tri- 
methylsaligenin  is  boiled  with  slightly  acidified  water. 

The  product,  m.  p.  183 — 184°,  obtained  on  treating  dibromo-jo- 
hydroxy -i^-cumenol  with  sodium  amalgam  in  alkaline  solution  (Auwers 
and  Baum,  Abstr.,  1897,  i,  34),  is  found  to  be  4  : 4'-dihydroxy- 
2:5:2':  5'-tetramethyldiphenylmethane. 

Whilst  readily  decomposed  by  acids  or  water,  dipiperidylmetbane 
and  its  compounds  remain  unchanged  when  boiled  with  anhydrous 
solvents  such  as  toluene.  When  heated  with  carbon  disulphide  at 
100°,  the  piperidine  derivative  of  3  :  6 -dibromo-4- hydroxy-2  :  5-di- 
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methyl  benzyl  alcohol  forms  the  additive  compound, 
OH-CaMeaBr2-CH?-C5NH10,CS2, 

which  crystallises  in  strongly  refracting  prisms,  m.  p.  180 — 181°,  but 
if  heated  with  ether  at  100°  and  then  shaken  with  carbon  disulphide 
the  piperidine  derivative  yields  3:6:3':  6'-tetrabromo-4  :  4'-dihydroxy- 
2:5:2':  5'-tetramethyldiphenylmethane  and  the  additive  compound 
of  carbon  disulphide  and  dipiperidyl methane,  m.  p.  58°.  G.  Y. 

Fission  of  Dihydro xydiphenylmethanes  on  Bromination; 
Karl  Auwers  and  Erich  Rietz  (Annalen,  1907,  350;  152 — 177). — 
Whilst  hydroxybenzyl  bromides  readily  form  the  corresponding  di- 
hydroxydiphenylmethanes,  these  tend  to  decompose  into  simple 
benzene  derivatives.  The  two  reactions  in  question  differ  in  that, 
whereas  the  first  is  general,  the  second  has  been  found  to  take  place 
markedly  only  in  the  case  of  certain  derivatives  of  dihydroxydiphenyl- 
methane.  This  paper  is  a  study  of  the  relation  of  the  constitution 
of  dihydroxydiphenylmethanes  to  their  stability  on  bromination.  It 
is  found  that,  other  things  being  equal,  the  stability  diminishes  as  the 
number  of  methyl  groups  in  the  benzene  nuclei  increases.  Thus,  on 
careful  bromination  (avoidance  of  an  excess  of  bromine  and  dilution 
with  a  solvent),  the  carbon  chain  of  4  :  4'-dihydroxydiphenylmethane 
and  its  monomethyl  derivative  remains  unbroken,  whilst  that  of  the 
dimethyl  derivative  is  ruptured  to  the  extent  of  2%,  and  that  of  the 
tetramethyl  derivative  to  the  extent  of  16%.  Energetic  bromination 
of  the  more  highly  methylated  derivatives  leads  to  almost  complete 
rupture  of  the  carbon  chain.  On  the  other  hand,  no  decomposition 
takes  place  when  3  : 3'-dihydroxydiphenylmethane  and  its  dimethyl 
derivative  are  brominated. 

It  is  shown  that  the  rupture  of  the  carbon  chain  results  from  the 
action  of  the  nascent  hydrogen  bromide  ;  the  chain  remains  intact  on 
bromination  in  presence  of  sodium  acetate  or  on  treatment  of  the 
dihydroxydiphenylmethane  with  a  solution  of  hydrogen  bromide. 
The  following  details  are  new. 

4  :  i'-Dihydroxy-S-methyldiphenylmethane,  C!14H1402,  prepared  by 
Claus’  method  ( Diss .,  Marburg,  1901),  has  m.  p.  133°. 

The  action  of  boiling  aqueous  sodium  hydroxide  on  the  condensation 
product  of  3  :  5-dibromo-4-hydroxy-2  : 6-dimethylbenzyl  bromide  with 
pyridine  or  diethylamine  leads  to  the  formation  of  a  small  amount 
of  a  yellowish-brown  powder,  Cl7H1602Br4,  m.  p.  173 — 175°.  Attempts 
to  prepare  4  :  4'-dihydroxy-2  :  6  :  2' :  6'-tetramethyldiphenylmethane 
from  the  corresponding  4  : 4'-cZiammo-compound,  Cl7H22N2,  m.  p. 
205 — 208°,  were  unsuccessful. 

3 : 3 ' -Dihydroxydiphenylmethane,  C13H1202,  prepared  from  the 
3  : 3'-diamino-compound,  crystallises  in  needles,  m.  p.  103°;  the  di ■* 
acetate,  Cl7H1604,  crystallises  in  white  leaflets,  m.  p.  5 7 '5 — 58 ’50. 

5  :  5' -Dihydroxy-2  :  2 ’ -dimethyldiphenylmethane,  prepared  from  the 
5  :  5'-diamino-compound,  forms  white  crystals,  m.  p.  159 — 160°. 

5  :  5' -Dinitro-2  :  3  :  2' :  3' -tetramethyl-  and  5  :  b' -dinitro-2  :  4  :  2' :  4'- 
tetramethyl-diphenylmethanes,  Cl7H1804N2,  are  obtained  as  light  brown 
powders,  m.  p.  164  — 167°  and  173 — 176°  respectively. 
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The  following  products  are  obtained  on  bromination  of  the  corre¬ 
sponding  dihydroxydiphenyl  methanes. 

3:5:3':  5'-Tetrabromo-4  :  4'-dihydroxydiphenylmethane,  m.  p. 
226 — 227°,  from  4  :  4'-dihydroxydiphenylmethane.  5:3':  5 ' -Tribromo- 
4 :  M-dihydroxy-Z-methyldiphenylmethane,  m.  p.  185 — 195°,  together 
with  traces  of  a  substance,  m.  p.  42 — 92°,  which  may  be  a  mixture  of 
dibromo-o  cresol  and  tribromophenol,  from  4  :  4'-dihydroxy-3-methyldi- 
phenylmethane.  5  :  5'-Dibromo-4  :  4'-dihydroxydi-m-tolylmethane,  m.  p. 
173°,  and  dibromo-o-cresol  from  4  :  4'-dihydroxydi-m-tolylmethane. 
3  :  3'-Dibromo-4  :  4'-dihydroxy-2  :  5  :  2'  :5'-tetramethyldiphenylmethane, 
m.  p.  172°,  and  dibromo-/>-xylenol,  m.  p.  79 — 80°,  from  4  :  4'-dihydr- 
oxy-2  :  5  :  2' :  5'-tetramethyldi|jhenylmethane.  Dibromo-u-m-xylenol, 
m.  p.  83 — 85°,  from  4  :  4'-dihydroxy-3  :  5  :  3'  :  5'-tetramethyldiphenyl- 
methane.  A  mixture  of  tetra-  and  hexa-bromo-derivatives  from 
3  : 3'-dihydroxydiphenylmethane.  The  pure  /t&rairomo-derivative, 
C13H(;02Brc,  m.  p.  241 — 244°,  is  formed  by  the  action  of  an  excess 
of  undiluted  bromine ;  the  diacetate ,  Cl7H1904Br6,  crystallises  in 
needles,  m.  p.  224°.  4:6:4':  6' -Tetrabromo-6  :  b' -dihydroxy-2  :  2 ’-di- 
methyldiphenylmethane,  C15H1202Br4,  m.  p.  227 — 228°,  from  5  : 5'-di- 
hydroxydi-o-tolylmethane.  G.  Y. 


Preparation  of  1 : 3-Dimethylpyrogallol  Carbamate.  Basleu 
Chemiscihe  Fabrik  (D.R.-P.  181593). — 1:3 -  Dimethyl pyrogallol  carb¬ 
amate,  C6H3(0Me)2-0*C0-NH2,  white  needles,  m.  p.  148 — 152°,  has  a 
beneficent  action  in  tuberculosis  which  is  greater  than  that  of 
1  :  3-dimethylpyrogallol.  This  is  probably  owing  to  the  fact  that  the 
latter  ether  is  too  rapidly  oxidised  and  eliminated  in  the  form  of 
ccerulignone,  whereas  the  carbamate  is  only  gradually  hydrolysed,  so 
that  a  sustained  reaction  is  rendered  possible.  The  carbamate  is 
prepared  by  the  interaction  of  1  :  3-dimethylpyrogallol  and  carbamic 
acid  chloride  in  anhydrous  ether.  G.  T.  M. 


Preparation  of  Substituted  Chlorohydrins.  J.  D.  Riedel, 
Aktien-Gesellschaft  (D.R.-P.  183361). — When  epichlorohydrin  is 
subjected  to  the  action  of  the  magnesium  derivatives  of  the  aromatic 
halides,  the  condensation  takes  the  normal  course,  and  substituted 
chlorohydrins,  CH2C1'CHR,CH2*0H,  are  obtained,  where  R  is  an 
aryl  or  arylalkyl  group. 

y-Chloro-(3-phenylpropyl  alcohol,  CH2Cl*CHPh*CH2'OH,  b.  p. 
153 — 154°/28  mm.,  results  from  the  interaction  of  epichlorohydrin  and 
magnesium  phenyl  bromide ;  it  is,  however,  accompanied  by  chloro- 
bromopropyl  alcohol  and  phenylchloropropylene. 
y-Chloro-jd-p-methoxyphenylpiropyl  alcohol , 

OH2Cl-OH(C6H4-OMe)-CH2‘OH, 

b.  p.  188 — 189°/25  mm.,  is  the  chief  product  of  the  interaction  of 
magnesium  />-methoxyphenyl  bromide  and  epichlorohydrin.  y-Chloro- 
p-btnzylpropyl  alcohol,  CeB  ^CHg-O^CH^lJ-C^-OH^.  p.  165—166°/ 
22  mm.,  is  obtained  when  magnesium  benzyl  chluride  is  employed. 

G.  T.  M. 
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Cholesterol.  III.  Transformation  of  Cholestene.  Julius 
Mauthner  ( Monatsh 1907,  28,1113 — 1124.  Compare  Abstr.,  1906, 
i,  579 — 663). — In  view  of  the  near  relation  of  the  cholesterol  group 
to  the  terpenes,  it  appeared  probable  that,  on  addition  of  hydrogen 
chloride  to  cholesterol,  chloresteryl  chloride,  and  cholestene,  a  change 
might  take  place  similar  to  that  of  pinene  into  camphene.  This  is 
now  found  to  be  the  case  with  cholestene ;  on  loss  of  hydrogen 
chloride,  cholestene  hydrochloride  (ehlorocholestane)  yields  a  hydro¬ 
carbon  different  from  cholestene  and  termed  by  the  author  ^-chole- 
stene. 

Chlorocholestane,  formed  by  the  action  of  hydrogen  chloride  on 
cholestene,  is  obtained  in  two  isomeric  modifications,  one  of  which 
crystallises  in  rhombic  prisms,  m.  p.  96 — 97°,  [a]p  +  4'7°,  and  is  the 
chief  product  of  the  reaction.  The  other  crystallises  in  flat  needles, 
sinters  at  70°,  and  is  melted  above  80°.  Both  isomerides  yield  the 
same  i/c-cholestene. 

if/- Cholestene ,  C27H44,  formed  by  boiling  chlorocholestane  with  sodium 
methoxide  and  potassium  acetate,  or  by  treatment  of  the  chloro- 
compound  with  zinc  dust  and  glacial  acetic  acid  or  alcoholic  silver  nitrate, 
crystallises  in  flat  needles,  m.  p.  78 — 79°,  [a]D  +  64 86°,  and  gives  the 
colour  reactions  of  cholestene.  The  dibromide ,  C27H44Br2,  prepared 
by  adding  bromine  dissolved  in  glacial  acetic  acid  to  the  hydro¬ 
carbon  in  ethereal  solution,  crystallises  in  colourless,  flat  needles, 
in.  p.  116 — 117°,  and  has  [ajf,0  4-  38’7°  immediately  after  solution  in 
chloroform,  [a]o  4-  36  0°  after  three  hours,  and  [a]“  +  83‘4°  after 
four  days,  the  solution  becoming  gradually  reddish-yellow  or  dark  green 
with  slight  red  fluorescence,  or  in  benzene  immediately  after  solution 
[a]D  +  48-0°,  after  twenty-four  hours  [a]D  4-  47’0°,  and  after  forty- 
seven  days  [a]D  4-  46  9°,  the  solution  remaining  colourless.  The 
mutarotation  is  probably  connected  with  a  cis-trans  transformation ; 
the  initial  fall  in  the  rotatory  power  may  result  from  the  dissociation 
of  molecular  aggregates.  G.  Y. 

Phytoaterol.  Adolf  Windaus  and  A.  Hauth  ( Ber 1907,  40, 
3681 — 3686). — A  convenient  method  of  separating  stigmasterol  from 
phytosterol  is  described,  and  a  direct  comparison  of  sitosterol  and  the 
phytosterol  so  obtained  confirms  completely  the  statement  that  they 
are  identical  (compare  this  vol.,  i,  129). 

A  comparison  of  the  behaviour  of  cholesterol  and  phytosterol  towards 
several  reagents  has  been  made.  Dihydrophytosterol,  C?7H480,  pre¬ 
pared  by  reducing  phytosterol  with  sodium  and  amyl  alcohol,  crystal¬ 
lises  from  acetone  in  stout  needles  or  rectangular  plates,  m.  p.  175°. 
This  substance  does  not  give  the  Salkowski  colour  reaction.  Although 
the  substance  behaves  towards  bromine  as  an  unsaturated  compound, 
repeated  reduction  with  sodium  and  amyl  alcohol  does  not  alter  the 
melting  point,  and  therefore  the  substance  must  be  regarded  as  a 
chemical  entity.  A  molecular  weight  determination  of  the  acetyl 
derivative  shows  it  to  correspond  with  C29H50O2.  DihydrophytosteryT 
chloride ,  C27H47C1,  forms  long,  glistening  prisms,  m.  p.  114 — 115°;  on 
reduction  with  sodium  and  amyl  alcohol,  it  yields  dihydrophytostene, 
C27H48,  which  crystallises  in  rectangular  leaflets,  m.  p.  80 — 81°.  Both 
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these  compounds  behave  as  unsaturated  towards  bromine.  This  state 
of  unsaturation  must  either  be  due  to  the  phytosterol  not  being  reduced 
but  only  undergoing  isomeric  change  through  the  intermediary  of 
sodium  amyl  oxide,  or,  if  reduction  has  taken  place,  then  phytosterol 
must  contain  at  least  two  ethylene  linkings.  However,  on  testing 
phytosterol  with  sodium  amyloxide,  there  was  obtained,  not  the  dihydro- 
phytosterol,  but  a  ip-phyto-sterol,  C27H40O,  which  crystallises  in  aggre¬ 
gates  of  needles,  m.  p.  146 — 147°.  It  is  indifferent  to  sodium  and 
amyl  alcohol,  but  it  is  unsaturated  towards  bromine,  the  addition 
taking  place  more  slowly  than  with  phytosterol.  The  conclusion  is 
drawn  that  dihydrophytosterol  is  a  reduction  product,  and  that 
phytosterol  must  contain  two  ethylene  linkings,  notwithstanding  that 
only  1  mol.  of  bromine  is  absorbed. 

"Whereas  cholesterol  yields  the  same  saturated  substance  with  sodium 
amyloxide,  or  sodium  and  amyl  alcohol,  it  is  probable  that  it  is  not 
a  reduction  product,  but  one  due  to  isomeric  change ;  phytosterol, 
however,  gives  rise  to  two  different  products  with  these  different 
reagents  (compare  this  vol.,  i,  610).  W.  R. 


Migration  of  the  Phenyl  Group  of  Aromatic  Iodohydrins 
by  Elimination  of  Hydrogen  and  Iodine  from  the  Same 
Carbon  Atom.  Marc.  Tiffeneau  ( Compt .  rend.,  1907,  145, 
593 — 596.  Compare  this  vol.,  i.,  39). — The  author  has  previously 
proposed  to  explain  the  transformation  of  aromatic  iodohydrins  of  the 
type  OH’CArR'CHIR'  into  aldehydes  or  ketones,  when  deprived  of 
hydrogen  iodide,  by  (1)  loss  of  hydrogen  and  iodine  from  the  same 
carbon  atom  and  migration  of  the  aromatic  group,  followed  by  (2) 
isomeric  change  of  the  vinyl  alcohol  derivative  at  first  produced,  thus : 


I  4 

OH •  C Ar R* C; HI I R'  — >  OH-CRICArR' 


COR’CHR'Ar. 


Study  of  the  ethers  of  these  iodohydrins  affords  experimental  proof  of 
the  correctness  of  this  view.  Whilst  the  ethers  of  the  aromatic  iodo¬ 
hydrins  react  with  silver  nitrate,  giving  the  aldehyde  or  ketone  directly 
(owing  to  hydrolysis  of  the  vinyl  derivative  by  the  liberated  nitric  acid), 
by  using  mercuric  oxide  the  reaction  can  be  stopped  at  the  end  of  the 
first  stage.  When  an  ethereal  solution  of  anethole  ethyliodohydrin, 
OMe,C6H4,CH(OEt),CHMeI,  is  shaken  with  mercuric  oxide,  the  vinyl 
ether,  OMe,C6H4*CMeICH*OEt,  is  formed.  This  has  b.  p.  269 — 271°, 
D°  1*044,  and  combines  directly  with  bromine.  Its  lower  homologue, 
OMe’CgH^'CMelCH’OMe,  has  b.  p.  262 — 263°,  and  D°  1*065.  Both  are 
easily  converted  by  acids  into  ^-methoxyhydratropaldehyde. 

The  author  considers  that  the  iodohydrins  of  the  type 
OH-CHAr-CRR'I 


belong  rather  to  the  glycols  than  to  the  iodohydrins  of  the  general 
type,  since  elimination  of  hydrogen  iodide  from  the  latter  leaves  a  less 
resistant  hydroxyl  group,  whilst  elimination  of  HI  or  water  from  the 
two  former  types  leaves  a  more  resistant  hydroxyl.  E.  H. 


A  Product  obtained  in  the  Technical  Preparation  of 
Benzoic  Acid  from  Coal  Tar.  Guido  Goldschmiedt  ( Monateh ., 
1907,  28,  1091 — 1097). — A  method  of  preparing  benzoic  acid  from 
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coal  tar  has  been  based  (D.R.-P.  109122)  on  the  observation  by 
Kramer  and  Spilker  (Abstr.,  1890,  496)  of  benzonitrile  in  coal  tar 
freed  from  phenol  and  bases.  The  present  paper  is  an  account  of  the 
examination  of  a  product  obtained  together  with  the  benzoic  acid.  It 
is  found  to  consist  of  benzoic  esters,  chiefly  1:3:  4-xylenyl  benzoate, 
together  with  small  amounts  of  free  phenols  and  benzoic  acid,  and 
traces  of  coumarone.  The  crude  material  for  the  preparation  of  the 
benzoic  acid,  in  spite  of  having  been  treated  with  alkalis,  must  contain 
1:3:  4-xylenol  together  with  not  more  than  traces  of  phenol  and 
cresol,  which  on  hydrolysis  of  the  benzonitrile  esterify  part  of  the 
benzoic  acid.  G.  Y. 

Hyposulphites.  IV.  Arthur  Binz  and  Theodor  Marx  (Ber., 
1907,  40,  3855—3860.  Compare  Abstr.,  1904,  i,  964;  1905,  ii, 
521  ;  1906,  ii,  23). — Where  benzoyl  chloride  acts  on  potassium 
oxalate,  sodium  nitrite,  or  sodium  carbonate,  it  forms  benzoic  anhyd¬ 
ride  (Gerhardt ;  Minunniand  Caberti  ;  Deninger),  for  example  : 

2C(JH,-G0C1  +Na2C03  =  2tfaCl  +  C02  +  (CGII5-C0)20, 
the  reactions  in  question  taking  place  with  great  ease  in  the  presence 
of  pyridine.  The  action  of  benzoyl  chloride  on  sodium  hyposulphite  is 
similar,  benzoic  anhydride  resulting  either  in  the  presence  or  absence 
of  pyridine.  Three  additional  products  are,  however,  obtained;  from 
benzoyl  chloride  alone,  benzoyl  disulphide  is  produced ;  from  benzoyl 
chloride  and  pyridine,  in  addition  to  benzoyl  disulphide,  a  red  base  of 
the  probable  formula  CnH]0N2S,  and  a  yellow  compound  of  a  high 
molecular  weight  are  formed. 

The  behaviour  of  benzoyl  chloride  towards  sodium  sulphite,  both  in 
the  absence  and  presence  of  pyridine,  has  also  been  studied.  Benzoyl 
disulphide  is  not  formed  in  this  case.  The  change  2CGH5,C0C1  + 
Ka2S03  =  2NaCl  4- (CfiH6*C0)20  +  S02  is  accompanied  by  the  formation 
of  the  red  and  yellow  compounds  already  mentioned.  The  latter  com¬ 
pounds  are  also  formed  by  the  action  of  sulphur  dioxide  on  a  mixture 
of  benzoyl  chloride  and  pyridine. 

The  yellow  compound ,  to  which  the  formula  C23H]606N4S4is  provision¬ 
ally  assigned,  is  either  not  dissolved  by  the  ordinary  solvents  or  is 
transformed  into  the  red  base,  OnH10N2S,  which  forms  ruby-red 
needles,  m.  p.  259°.  The  molecular  weight  of  the  latter  compound  was 
determined  by  the  cryoscopic  method.  A .  McK. 

Preparation  of  the  Alkylamino-esters  of  p-Aminobenzoic 
Acid.  Faubwerke  vorm.  Meisteb,  Lucius,  &  Bruning  (D.R.-P. 
179627,  180291,  180292). — The  esters  of  aromatic  acids  are  known 
to  possess  anesthetic  properties,  but  only  in  a  few  cases  is  this  action 
of  any  practical  importance,  owing  to  the  circumstance  that  it  is  some¬ 
what  transient  and  is  accompanied  by  irritant  after-effects.  It  has 
now  been  found  that  the  soluble  hydrochlorides  of  the  alkylamino- 
esters  of  j9-aminobenzoic  acid  produce  a  well-sustained  anaesthesia 
without  any  disagreeable  irritation. 

Chloroethyl  p-nitrobenzoate,  N0./C6H4,C00,CH2,CH2C1,  white 
needles,  m.  p.  56°,  is  produced  by  heating  equal  quantities  of  chloro- 
hydrin  and  pmitrobenzoyl  chloride  at  120 — 125°;  when  heated  with 
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piperidine  it  furnishes  piperidinoethyl  p-nitrobenzoate,  m.  p.  61 — 62°. 
Piper idinoethyl  p-aminoben zoate,  m.  p.  90°,  results  from  the  reduction 
of  the  preceding  ester;  its  hydrochloride,  m.  p.  2 1 3°,  crystallises  in 
white  needles. 

Diethylaminoethyl  p-nitrobenzoate ,  N  02*  C6H4*  CO./  C  H2*  C  Hy  N  Et2, 
a  viscid  oil,  is  produced  by  the  interaction  of  chloroethyl  p-nitro- 
benzoate  and  diethylamine.  Diethylaminoethyl  p-aminonitrobenzoate , 
NH2'C6H4*C02*CH2,CH2,NEt0,  m.  p.  51°,  crystallises  from  dilute 
alcohol  with  2H20 ;  hydrochloride,  needles,  m.  p.  156°. 

Dieihylaminotrimethylcarbinol,  OH’CMe^CH^NEtg,  b.  p.  55°/ 

1  1  mm.,  obtained  by  the  action  of  magnesium  methyl  iodide  on  diethyl- 
nminoaeetone,  yields ■ dielhylaminolrimethylcarbinyl  p-nitrobenzoate, 

N02-C6H4-C02-CMe2-CH2-NEt2, 

m.  p.  47 — 48°,  on  treatment  with  ^-nitrobenzoyl  chloride.  Diethylamino- 
trimethylcarbinyl  p-aminobenzoate ,  NH2,C6H4*C02,CMe2*CH’2*NEt2,  a 
viscid  oil,  gives  a  crystalline  hydrochloride,  m.  p.  183 — 184°.  The 
patent  contains  a  list  of  eighteen  of  these  alkylamino-esters  of  p-nitro- 
benzoic  acid  with  the  corresponding  esters  of  ^p-aminobenzoic  acid  and 
their  hydrochlorides. 

Piperidylethyl  p-aminobenzoate ,  Nff2,C6H4,CO2*CH2*CH2*C5NH10, 
was  obtained  by  dissolving  hydroxyethylpiperidine  and  p-aminobenzoic 
acid  in  cold  concentrated  sulphuric  acid.  The  solution  was  subse¬ 
quently  heated  to  90 — 100°,  poured  into  ice-water,  and  rendered  am- 
moniacal ;  the  base,  m.  p.  90°,  which  is  obtained  from  its  crystalline 
hydrochloride,  m.  p.  213°,  crystallises  from  light  petroleum  in  needles. 

Piperidylethyl  p-dimethylaminobenzoate, 

N  Me,- C6H4- CXV  CH2- CH2*  C5NH10, 

m.  p.  45°,  was  obtained  from  hydroxyethylpiperidine  and  jt>-dimethyl- 
aminobenzoyl  chloride  in  benzene  solution ;  its  hydrochloride,  m.  p.  205°, 
is  readily  soluble  in  water  to  a  neutral  solution.  The  ester  may  also 
be  prepared  by  heating  hydroxyethylpiperidine  with  ^i-dimethylamino- 
benzoic  acid  and  concentrated  hydrochloric  acid  or  by  warming  this  base 
with  y>-dimethylaminobenzoic  anhydride. 

The  following  esters  and  their  hydrochlorides  were  also  prepared  : 
diethylaminoethyl  p-diethylaminobenzoate, 

NEt2-CfiH4-C02-CH2-CH2-NEt2, 

oily;  hydrochloride,  white  needles,  m.  p.  162 — 163°:  diethylaminoethyl 
p-aminobenzoate,  NH24CcH4*C02*CH2*CH2‘NEt2,  m.  p.  51°;  hydro¬ 
chloride,  m.  p.  156°:  diethylaminoethyl  p-melhylaminobenzoate,  oily; 
hydrochloride,  m.  p.  106  — 109°:  piperidylethyl  p  methylaminobenzoale, 
oily;  hydrochloride,  m.  p.  145 — 147°:  diethylaminoethyl  p- ethyl  amino- 
benzoate,  oily;  hydrochloride,  m.  p.  119 — 121°. 

These  esters,  which  have  important  anoesthetic  properties,  can  also 
be  prepared  by  alkylating  jp-azobenzoic  acid  or  its  chloride  with  the 
amino-alcohols  and  then  reducing  the  products. 

Piperidylethyl  p- azobenzoate,  in.  p.  118 — -119°,  separates  in  brick-red 
needles;  diethylaminoethyl  p- azobenzoate,  m,  p.  82°,  forms  yellowish-red 
leaflets.  G.  T.  M. 

Preparation  of  Alkylaminohexyl  Benzoates.  Chemische 
Fabkik  auf  Aktien,  yokm.  E.  Scheking  (D.R.-P.  181287). — The 
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alkylaminohexyl  alcohols  on  benzoylation  furnish  a  series  of  complex 
esters  having  the  general  formula  NRR'’CMe2*CH2’CH_Me*OBz, 
where  R  is  an  alkyl  group  and  R'  either  a  hydrogen  atom  or  another 
alkyl  group.  These  compounds  are  less  toxic  than  the  anaesthetics  of 
the  stovaine  series,  and  as  their  hydrochlorides  react  as  neutral 
substances,  even  in  concentrated  solutions,  they  are  devoid  of  any 
irritating  action. 

y-Methylamino-ay-dimethylbutyl  benzoate, 

NHMe-CMe2-OH2-CHMe-OBz, 

is  an  oily  substance  produced  by  treating  y-methylamino-ay-dimethyl- 
butyl  alcohol  with  benzoic  anhydride  in  the  presence  of  water  on  the 
water-bath;  hydrochloride,  needles,  m.  p.  161 — 162°. 

y-Ethylamino-ay-dimethylbutyl  benzoate, 

NHEt*CMe2*CH2*CHMe*OBz, 

oil,  prepared  from  y-methylamino-ay-dimethylbutyl  alcohol  hydrochloride 
and  beDzoyl  chloride,  yields  a  hydrochloride  forming  small  needles, 
in.  p.  172—173°. 

y-Dimethylamino-ay-dimethylbulyl  benzoate , 

NMe2-CMe2-CH2*CHMe-OBz, 

and  y-diethylamino-ay-dimethylbutyl  benzoate  are  oils ;  their  hydro¬ 
chlorides  melt  at  153 — 154°  and  164 — 167°  respectively. 

G.  T.  M. 

Methyl  m  -  Amino  -  p  -  dimethylaminobenzoate.  Frederic 
Reverdin  ( Her .,  1907,  40,  3686 — 3691  ;  Arch.  sci.  phys.  nat.,  1907, 
24,  248 — 256  ;  Ball.  Soc.  Chim.,  [iv],  1,  995 — 1001). — It  has  been  dis¬ 
covered  that  during  the  reduction  of  methyl  nitrodinjethylamino- 
benzoate,  the  ester  is  very  easily  hydrolysed,  and  accordingly  the 
following  compounds  must  be  deleted  from  the  literature.  Methyl- 
aminodimethylaminobenzoate  hydrochloride,  m.  p.  228°,  the  acetate, 
m.  p.  232°,  the  condensation  product  with  chlorodinitrobenzene,  m.  p. 
253 — 254°,  and  the  methyl  hydroxy-p-dimethylaminobenzoatQ  of  m.  p. 
176°,  and  its  barium  salt  (Abstr.,  1906,  i,  273). 

The  re-investigation  has  resulted  in  the  preparation  of  3 -acelylamino- 

dimethyl  aminobenzoic  acid,  C^H^OgN^,  which  forms  glistening 
leaflets,  m.  p.  246 — 247°;  the  diacetyl  compound,  lamillse,  m.  p.  194°; 
the  picrate,  m.  p.  199 — 200°.  ‘6-Chloro-i-dimethylaminobenzoic  acid, 

C0H10O2NCl, 

forms  long  prisms,  m.  p.  178 — 179°;  the  corresponding  iodo-compound 
has  m.  p.  190 — 191°,  and  crystallises  in  white  needles.  The  methyl  ester 
was  obtained  from  the  acid,  and  by  reduction  of  the  nitro-derivative 
with  sodium  hyposulj  hite  in  the  cold ;  it  forms  prisms,  m.  p.  56°;  the 
monacetyl  compound,  C12H1603N2,  has  m.  p.  103 — 104°,  and  the 
picrate,  m.  p.  187°.  W.  R. 

Naphtholmonosulphonates  of  Ethyl  /?-Aminobenzoate. 
Aktien-Gesellschaft  fur  Anilin-Fabrikation  (D.R.-P.  181324). — 
The  naphtholmonosulphonates  of  ethyl  jt?-aminobenzoate  possess  the 
powerful  anaesthetic  properties  of  the  amino-ester,  and  are  dis¬ 
tinguished  from  the  salts  of  this  substance  with  the  mineral  acids  by 
their  greater  stability  and  solubility,  and  also  by  their  neutral 
character.  They  are  prepared  either  by  the  direct  interaction  of  their 
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components  or  by  double  decomposition  between  a  metallic  naphthob 
monosulphonate  and  ethyl  /?-aminobenzoate  hydrochloride. 

Ethyl  Tp-aminobenzoate  /3-naphthol- Q-sulphonate, 

OH-C10H6-SOsH,NH2-C6H4-CO2Et, 
is  moderately  soluble  in  hot  water,  less  so  in  the  cold  solvent. 

G.  T.  M. 

p-Aminocinnamylideneacetic  Acid.  Hermann  Fecht  ( Ber ., 
1907,  40,  389 1 — 3893.  Compare  following  abstract). — p -Amino- 
cinnamylideneacetic  acid  is  obtained  by  the  reduction  of  the  nitro¬ 
compound  by  a  ferrous  salt  in  ammoniacal  solution.  In  addition  to 
the  acid,  there  is  produced  an  amorphous,  dark  red  substance,  insoluble 
in  water,  which  may  be  an  abnormal  ammonium  salt.  From  o-amino- 
cinnamylidenetnalonic  acid,  the  reddish-yellow  hydrogen  ammonium 
salt  (2H20)  can  be  prepared,  the  aqueous  solution  of  which  is 
decolorised  by  a  few  drops  of  acetic  acid  or  of  ammonium  hydroxide. 

jo-Aminocinnamylideneacetic  acid,  and  also  methyl  p-dimethyl- 
aminocinnamylideneacetate,  form  dark  red  solutions  in  acetic  acid  or 
alcoholic  hydrogen  chloride,  whereas  in  hydrochloric  acid  a  yellow 
solution  is  obtained,  from  which  red  crystals  of  a  hydrochloride  are 
isolated ;  the  aqueous  solution  is  decolorised  by  the  addition  of 
hydroxylamine  hydrochloride,  with  the  separation  of  the  colourless 
hydrochloride  of  an  isomeric  acid  containing  2H20.  When  the 
solution  of  this  hydrochloride  is  boiled  in  the  absence  of  excess  of 
hydrochloric  acid,  the  yellow,  isomeric  amino-acid  is  obtained,  which  is 
called  the  /3-acid,  in  contradistinction  to  the  original  p-amino- 
cinnamylideneacetic  acid,  which  is  called  the  a-acid.  The  /3-acid  forms 
yellow  solutions  in  alkalis  or  acetic  acid,  and  colourless  solutions  in 
mineral  acids.  A  hydrochloric  acid  solution  in  the  cold  deposits 
anhydrous  colourless  crystals  of  a  hydrochloride,  but  by  boiling  the 
solution  the  red  hydrochloride  of  the  a-acid  is  obtained. 

The  conversion  of  the  a-  into  the  /3-acid  is  promoted  by  phenyl- 
hydrazine,  aminoguanidine,  or  semicarbazide,  as  well  as  by  hydroxyl¬ 
amine. 

Both  the  a-  and  /3-acid  give  the  same  colourless  acetyl  derivative, 
m.  p.  265°  (decomp.).  C.  S. 

Quinone  Formation.  Constitution  of  Triphenylmethane 
Dyes.  Hermann  Fecht  {Ber.,  1907,  40,  3893 — 3903.  Compare 
preceding  abstract). — -To  the  coloured  salts  of  the  p-aminocinnamyl- 
idene  derivatives  of  acetic  and  malonic  acids,  the  author  ascribes 
quinonoid  formulae,  NH2CKC0H4ICH'CHICH*CH2'C0oH  and 

nh?ci:c(.h4:ch-ch:ch-ch(co2h)2. 

The  carboxyl  group  in  these  acids  has  very  little  auxochromic  influence. 
The  pronounced  difference  in  colour  which  exists  between  the  salts  of 
the  two  acids  in  alkaline  solution  disappears  on  acidification,  because 

the  group  •G<Cqq.,  which  endows  the  dicarboxylic  acid  with  its  deeper 

colour,  no  longer  exists  in  the  quinonoid  salts  which  are  formed  in 
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a-p -Aminocinnamylideneacetic  acid, 

nh2-c6h4-ch:ch-ch:ch-co2h, 

m.  p.  200°  (decomp.),  separates  from  water  or  alcohol  in  brownish- 
yellow  needles.  The  fi-acid,  m.  p.  200°  (decomp.),  forms  yellow 
crystals.  They  are  regarded  as  stereoisomerides.  The  red  hydro¬ 
chloride  of  the  a-acid  has  m.  p.  260°  (decomp.),  and  the  colourless 
hydrochloride  of  the  /3-acid  decomposes  at  250 — 260°.  The  methyl 
esters  of  the  a-  and  /8-acids,  obtained  by  the  action  of  diazomethane, 
both  have  m.  p.  145 — 146°.  The  a-ester  in  benzene  solution  yields  with 
alcoholic  hydrogen  chloride  bluish-red  needles  of  the  hydrochloride, 
while  the  /8-ester,  which  is  turned  red  by  cold  hydrochloric  acid,  only 
yields  a  colourless  hydrochloride  in  the  presence  of  hydroxylamine. 
The  tertiary  base ,  C14H1702N,  m.  p.  142°,  obtained  from  the  a-ester 
and  methyl  iodide,  has  the  same  colour  as  the  non-methylated  amino- 
acid. 

o -Aminocinnamylidenemalonic  acid, 

nh2-c6h4-ch:ch*ch:c(co2h)2, 

m.  p.  175°,  forms  orange-yellow  needles,  and  does  not  yield  coloured 
salts  in  acid  solution  ;  the  p&rsL-isomeride,  m.  p.  190°,  crystallises  in 
brown  needles. 

o&-Dimeihylan%inodiphenylethylene,  CH2ICPh*C6H4*NMe2,  m.  p.  56°, 
is  obtained  from  jo-dimethyiaminobenzophenone  and  magnesium  methyl 
iodide,  the  intermediately-formed  carbinol,  NMe2,CcH4,CPhMe*OH,  has 
b.  p.  202°/14  mm.,  and  loses  water  at  130°,  yielding  the  preceding  com¬ 
pound.  Michler’s  ketone  and  magnesium  methyl  iodide  yield  the 
carbinol ,  OH*CMe(C0H4*NMe2)2,  m.  p.  152°,  which  crystallises  in 
colourless  needles  and  loses  water  on  heating,  forming  as -tetramethyl- 
diaminodiphenylethylene,  CH2IC(C6H4*NMe2)2,  m.  p.  124°,  b.  p. 
250°/12  mm.,  which,  like  the  carbinol,  gives  a  blue  solution  in  acetic 
acid  and  yellow  solutions  in  mineral  acids. 

Benzylidene-ip-dimethylaminoacetophenone,  N Me2’ C6H4’ CO* CHI CHPh, 
m.  p.  165°,  prepared  from  cinnamanilide,  dimethylaniline,  and  phos¬ 
phorus  oxychloride,  crystallises  in  yellow  needles,  dissolves  in  acetic 
or  mineral  acids  with  a  yellow  colour,  and  forms  a  red  solution  with 
alcoholic  hydrogen  chloride.  C.  S. 

Sodium  Salicylate.  Wilhelm  Oechsner  de  Coninck  {Bull. 
Acad.  roy.  Belg.,  1907,  651 — 652). — When  water  is  added,  drop  by 
drop,  to  a  weighed  quantity  of  sodium  salicylate  until  this  just  dis¬ 
solves,  it  is  found  that  1  part  of  the  salt  dissolves  in  1’55  parts  of 
water  or  6-45  parts  in  10  c.c.  In  two  out  of  eight  experiments  made 
in  the  reverse  way,  6'57  and  6’60  parts  of  the  salt  dissolved  in  10  c.c. 
of  water,  whence  it  is  concluded  that  this  salt  shows  some  tendency 
to  form  supersaturated  solutions.  The  specific  gravities  of  a  series  of 
solutions  of  sodium  salicylate  are  given  in  the  original.  T.  A.  H. 

Behaviour  of  Very  Weak  Acids  and  Pseudo-acids  towards 
Ammonia.  Arthur  Hantzsch  [and,  in  part,  Miss  Edith  Morgan 
and  Herbert  Gorke]  {Ber.,  1907,  40,  3798 — 3805). — Although 
simple  phenols  and  naphthols,  such  as  thymol,  t^-cuminol,  mesitol, 
a-naphthol,  and  /3-naphthol,  are  almost  completely  converted  into 
ammonium  salts  when  exposed  in  an  atmosphere  of  ammonia,  those 
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phenols  and  naphthols  which  contain  the  “  negative  ”  group  ~002Rj 
ortho  to  the  hydroxyl  group,  such  as  ethyl  salicylate,  ethyl  a-naphthol- 
2-carboxylate,  and  ethyl  /1-naphthol-l-carboxylate,  are  practically  in¬ 
different  towards  ammonia  at  the  ordinary  temperature.  The  same 
retarding  effect  is  produced  by  an  acetyl  or  benzoyl  group  in  the 
position  ortho  to  the  hydroxyl  group.  These  phenols  consequently 
belong  to  the  group  of  “  cryptophenols  ”  (Auwers,  Abstr.,  1906,  i, 
838).  Salol  (phenyl  salicylate)  differs  somewhat  from  ethyl  salicylate, 
since  it  slowly  absorbs  ammonia  to  form  an  ammonium  salt.  The 
ammonium  salt  of  ethyl  salicylate  is  formed,  however,  when  ammonia 
is  passed  into  a  solution  of  the  ester  in  light  petroleum  or  toluene 
at  -40°.  Salicylaldehyde,  ethyl  m-hydroxybenzoate,  and  ethyl 
jo-hydroxybenzoate  absorb  ammonia  to  form  salts.  Salicylic  acid 
absorbs  only  1  mol.  of  ammonia. 

A  new  method  for  ascertaining  whether  a  compound  combines  with 
ammonia  in  an  indifferent  solvent  to  form  a  salt  is  described.  A 
known  weight  of  the  substance  to  be  examined  is  dissolved  in  benzene 
and  the  depression  of  the  freezing  point  observed ;  the  calculated 
quantity  of  ammonia  in  the  form  of  a  NJ 10  solution  in  benzene  is  then 
added  and  the  depression  again  noted.  If  an  ammonium  salt  is 
formed,  the  mol.  wt.  obtained  from  the  total  depression  of  the  freezing 
point  of  the  benzene  will  correspond  with  the  mol.  wt.  of  the  salt.  If 
no  combination  has  taken  place,  the  value  obtained  will  be  the  mean 
of  the  mol.  wts.  of  ammonia  and  the  substance.  When  the  observed 
value  lies  between  this  mean  value  and  the  mol.  wt.  of  the  ammonium 
salt,  it  denotes  the  partial  formation  of  an  ammonium  salt. 

It  is  stated,  in  conclusion,  that  tbe  apparent  slow  precipitation  of 
the  ammonium  salts  of  various  compounds  recorded  by  Hantzsch  and 
Dollfus  (Abstr.,  1902,  i,  223)  on  passing  ammonia  into  solutions  of 
these  compounds  in  benzene  is  due  in  some  cases  to  supersaturatioD, 
whilst,  in  others,  the  crystals  of  the  ammonium  salt  which  separate 
out  at  first  are  so  small  that  they  can  only  be  detected  by  illuminating 
the  solution  with  a  beam  of  light.  The  slow  precipitation  of  an 
ammonium  salt  in  benzene  does  not  therefore  indicate  the  presence  of 
a  pseudo-acid.  W.  H.  G. 

Acyl  Derivatives  of  Salicylamide  and  Allied  Compounds. 

Karl  Auwers  ( Ber .,  1907,  40,  3506 — 3514). — The  author  has  pointed 
out  previously  (Abstr.,  1905,  i,  894)  that  the  isomeric  benzoates  of 
salicylamide  described  by  Titherley  and  Hicks  (Trans.,  1905,  87, 
1207)  are  not  desmotropic  in  the  sense  of  the  formulae  : 

OBz-C6H4*CO-NH2 

(m.  p.  144°,  labile)  and  OBz*C6H4,C(OH)iNH  (m.  p.  208°,  stable), 
and  that  the  compound  with  the  higher  melting  point  is  the  W-benzoate, 
OH-CgH4*CO*NHBz. 

The  present  paper  is  a  discussion  of  the  more  recent  work  of 
McConnan  and  Titherley  (Trans.,  1906,  89,  1318);  the  latter  authors 
are  not  in  agreement  with  the  author’s  conclusions,  and  suggest  that 
the  higher  melting  modification  exhibits  tautomerism  in  the  sense : 
CONH.  .OH  .  __  XONH-COPh 

C6H4-0^>C<'Ph  0(5  4<'OH 
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p -Hydroxybenzamide  O-benzoate ,  C14Hu03N,  separates  from  glacial 
acetic  acid  in  colourless  needles,  m.  p.  218—  220°. 

Determinations  of  the  molecular  weights  of  acetyl  benzrmide, 
W-acetylsalicylamide,  and  0-benzoylsalicylamide  respectively  in  jo-di- 
bromobenzene  solutions  are  submitted  in  support  of  the  views 
advocated. 

o-Benzoyloxyphenylacetamide,  OBz*C6H4*CH2,CO*NH2,  obtained  by 
benzoylating  o-hydroxyphenylacetamide,  separates  from  alcohol  in 
glistening  leaflets,  m.  p.  162  —  164°.  It  is  insoluble  in  alkali  and  is 
converted  by  cold  concentrated  sulphuric  acid  into  the  original 
substance ;  it  is  accordingly  an  (9-ester.  The  constitution  was  proved 
still  further  by  conversion  of  the  compound  into,  o -benzoyloxybenzyl 
cyanide,  C15Hn02N,  by  means  of  phosphoric  oxide ;  the  latter  com¬ 
pound  separates  from  light  petroleum  in  needles,  m.  p.  50°,  and,  when 
hydrolysed,  forms  o -hydroxybenzyl  cyanide,  which  separates  from  a 
mixture  of  light  petroleum  and  benzene  in  colourless  needles,  m.  p. 
117—119°.  A.  McK. 


Phenylhydrazone  of  Salicylic  Acid.  Hugo  Sciirotter  and 
Josef  Flooh  ( Monatsh .,  1907,  28,  1099 — 1106.  Compare  Madsen, 
this  vol,,  i,  423). — The  resemblance  of  the  enolic  formula  of  ethyl 

acetoacetate,  U  ,  to  the  formula  of  ethyl  salicylate, 

CJnL'OOofljt 


CIHCH-C-OH 

CH:CH-0*CO2Et’ 

suggested  that  the  latter  or  its  ketonic  form  should  undergo  condensa¬ 
tions  similar  to  those  of  ethyl  acetoacetate.  This  view  has  led  the 
authors  to  investigate  the  action  of  phenylhydrazine  on  methyl 
salicylate. 

When  heated  with  2  mols.  of  freshly  distilled  phenylhydrazine  and 
a  few  drops  of  piperidine  in  a  reflux  apparatus  on  a  water-bath, 
methyl  salicylate  forms  salicylic  acid-phenylhydrazone,  C13H1202N2,  in 
a  10%  yield.  This  crystallises  in  white  leaflets,  m.  p.  130°,  gives 
a  violet  coloration  when  heated  with  aqueous,  or  in  the  cold  with 
aqueous-alcoholic,  ferric  chloride,  reduces  ammoniacal  silver,  platinum 
chloride,  and  Fehling’s  solutions,  dissolves  in  aqueous 
alkali  carbonates,  and  can  be  recrystallised  from 
concentrated  sulphuric  acid.  It  must  have  the 
annexed  constitution.  The  ammonium  salt  exists 
only  in  solution ;  the  potassium,  sodium,  calcium,  and  barium  salts 
readily  decompose  on  recrystallisation  or  on  evaporation  of  their 
aqueous  solutions.  The  piperidine  salt,  C13H1202N2,C5H111N’,  is  obtained 
in  a  55 — 60%  yield  by  heating  methyl  salicylate  and  phenylhydrazine 
with  an  excess  of  piperidine ;  it  crystallises  in  nacreous  leaflets,  m.  p. 
162°,  is  neutral  in  cold,  but  alkaline  in  hot,  aqueous  solution,  and 
is  decomposed  slowly  at  100°  or  by  prolonged  action  of  steam,  or  more 
quickly  by  aqueous  alkalis.  G.  Y. 


/\^N-NHPh 

I  !/H 

\/\co2h 


Synthesis  of  Iodogorgonic  Acid.  Henry  L.  Wheeler  ( Amcr . 
Chem.  J.,  1907,  38,  356 — 358). — Henze  (this  vol.,  i,  370)  has  referred 
to  the  iodogorgonic  acid  prepared  by  Wheeler  and  Jamieson  (Abstr., 
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1905,  i,  350)  as  Ldi-iodotyrosine.  It  has  now  been  found  that  the 
supposed  7- tyrosine,  which,  on  treatment  with  iodine,  yielded  iodo-1 
gorgonic  acid,  was  really  the  inactive  variety,  and  that  the  iodogorgonic 
acid  (di-iodotyrosine)  produced  was  also  inactive  and  identical  in  every 
respect  with  the  natural  acid.  E.  G-. 

m-Hydroxytritanolactone.  Hans  von  Liebig  and  Paul  Keim 
(J.  pr.  Chem.,  1907,  [ii],  76,  275 — 277.  Compare  Abstr.,  1905,  i, 
781  \  this  vol.,  i,  45). — The  condensation  of  benzil  with  phenol  in 
presence  of  zinc  chloride  leads  to  the  formation  of  a  substance,  crystal¬ 
lising  in  colourless  needles,  m.  p.  239°,  and  m -hydroxytritanolactone, 
C20Hi4O2,  which  crystallises  in  rhombic  leaflets,  m.  p.  120°.  The 
sodium ,  C20H15O3Na,  disodium ,  C20H14O3Na2,  potassium,  and  dipolassiurn 
salts  have  been  analysed.  Whilst  m-hydroxytritanolactone  remains 
unchanged  on  evaporation  of  its  solutions,  the  alkali  salts  decompose 
forming  diphenylmethane.  Bromo-m-hydroxytritanolactone,  C20H13O2Br, 
forms  colourless,  rhombic  leaflets,  m.  p.  129°. 

m -M ethoxy tritanic  acid,  C21H1803,  prepared  by  hydrolysis  of  the 
methyl  ester,  crystallises  in  rhombic  leaflets,  m.  p.  235°,  and  loses 
carbon  dioxide  at  about  280°.  The  potassium  salt,  C21Hir03K,2H20, 
crystallises  in  needles.  The  methyl  ester,  C22II20O3,  forms  stout 
prisms,  m.  p.  134°. 

m -Ethoxy tritanic  acid,  C22H20O3,  crystallises  in  needles,  m.  p.  264°, 
boils  slightly  above  its  m.  p.  in  a  vacuum,  and  loses  carbon  dioxide 
when  heated  under  atmospheric  pressure.  The  potassium  salt, 
C22H1903K,  was  analysed.  The  ethyl  ester,  024H2403,  forms  rhombo- 
hedra,  m.  p.  84°. 

m -Methoxytritanol,  C20H18O2,  prepared  by  the  action  of  concentrated 
sulphuric  acid  or  of  lead  dioxide  and  glacial  acetic  acid  on  w-methoxy- 
tritanic  acid,  remains  unchanged  when  heated  at  360°  or  when 
boiled  with  ethereal  or  alcoholic  hydrogen  chloride,  m- M ethoxy tritane, 
C20H18O,  formed  by  beating  m-methoxy tritanic  acid,  separates  from 
alcohol  in  small,  rhombic  crystals,  m.  p.  116°.  m -Ethoxy tritane 
crystallises  in  large  prisms,  m.  p.  68°.  m-Hydroxytritane,  C19H160, 
formed  by  heating  the  methyl  ether  or  methoxytritanol  or  ethoxytritane 
with  hydrogen  iodide  and  glacial  acetic  acid,  crystallises  in  hexagonal 
leaflets,  m.  p.  124°.  These  tritanic  acids  and  tritanol  derivatives  give 
a  violet  coloration  with  concentrated  sulphuric  acid ;  the  tritane 
derivatives  give  a  yellow  coloration.  Only  wi-hydroxytritanolactone 
does  not  give  a  coloration.  G.  Y. 

The  Condensation  of  Salicylic  Acid  with  Epichlorohydrin 
or  the  Dichlorohydrins.  Martin  Lange  (D.R.-P.  184382). — 
Salicylic  acid,  when  condensed  in  sodium  hydroxide  solution  with 
epichlorohydrin  or  a-  or  /J-dichlorohydrin,  gives  rise  to  the  soluble 
sodium  salt  of  a  condensation  product  which  corresponds  with  either 

of  the  following  formulse  :  ^^^>CH*CH2*0,C6H4*C02H  or 

OH-CH(CH2*O-C0H4-CO2H)2. 

The  free  acid,  m.  p.  167°,  crystallises  from  dilute  alcohol  in  aggregates 
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of  white  needles.  It  is  not  decomposed  by  boiling  with  aqueous  acids 
or  alkalis.  G.  T.  M. 


Polymerisation  of  Ethyl  Phenylpropiolate.  Paul  Pfeiffer 
and  W.  Moller  ( Ber .,  1907,  40,  3839 — 3844.  Compare  Stobbe,  this 
vol.,  i,  769). — Ethyl  phenylpropiolate  is  converted  when  heated  in  a 
sealed  tube  at  210°  for  ten  to  twelve  hours  into  diethyl  1  -phenyl- 
naphthalene-2  :  3-dicarhoxylate,  m.  p.  127 — 128°,  identical  with  the 
compound  described  wrongly  by  Lanser  as  triethyl  triphenyltrimesate 
(Abstr.,  1899,  i,  916).  Only  one  of  the  carbethoxy-groups  is  hydro¬ 
lysed  by  an  aqueous  or  alcoholic  solution  of  potassium  hydroxide  ;  the 
ester  acid,  m.  p.  202—203°,  so  formed,  probably  has  the  formula 
_  TT  /CPhIC-COoEt 

C6H4<,  l,  nri"u  ,  and  is  identical  with  the  compound  wrongly 
Oil- 


-C*C02H 


described  by  Lanser  and  Halversen  (Abstr.,  1902,  i,  458)  as  monoethyl 
diphenyltetrenecarboxylate.  It  crystallises  with  4HsO,  which  are 
driven  off  on  heating  the  substance  ;  the  sodium  salt,  C20H15O4Na,6H2O, 
crystallises  in  small,  silvery  leaflets;  the  calcium  salt,  (C20H]5O4).2Ca, 
forms  small,  slender  needles;  the  pyridinium  salt,  C20H15O4,C5H5NH, 
forms  brilliant,  quadratic  plates,  m.  p.  150 — 152°.  A  mixture  of  the 
calcium  salt  and  calcium  hydroxide  yields,  on  distillation  at  325°,  a 
substance  which  crystallises  in  brilliant,  brownish-yellow  needles,  m.  p. 
157°,  and  is  probably  all ochrysoketone  (compare  Stobbe,  this  vol.,  i,  765). 

W.  H.  G. 


^  Quinol  Derivatives  of  the  Santonin  Group.  Guido  Bargel- 
lini  ( Atti  R.  Accad.  Lincei,  1907,  [v],  16,  ii,  262 — 265). — Since  the 
desmotroposantonins  and  the  santonous  acids  contain  the  same  ring, 

•C-CMeiC’OH  .  ,  ,  |  . 

jj  ^  ,  as  is  present  in  1  : 4-dimethyl-/5-naphthol,  the  author 

has  investigated  the  oxidation  of  these  compounds  to  ascertain  if  they 
also  yield  derivatives  of  the  i^-quinol  type  (compare  this  vol.,  i,  914). 
Desmotroposantonous  acid  gives  a  \j/- quinol  which  is  apparently 
isomeric  with  santoninic  acid  and  yields  an  azo-compound  when  treated 
with  phenylhydrazine.  From  desmotroposantonin  has  been  prepared, 
not  the  corresponding  i^-quinol  or  hydroxysantonin,  but  its  nitro- 
derivative  which  was  obtained  by  Andreocci  (Abstr.,  1898,  i,  266),  and 
to  which  the  author  assigns  the  structure  « 

N02-C:CMe - C-CH2-CH - O 

CO  •  C  Me(OH)  •  C  •  CH2  •  CH  •  CHMe^  ’ 

as  it  forms  an  acetyl  compound.  The  corresponding  quinitrole, 

N02-c:cMe - c-ch2-ch - ct  _  •  .  ' 

C0-CMe(N02)-C-CH2-CH-CHMe>C°’  ha3  a'3°  bee“  ^ie± 
This  capacity  of  the  aromatic  ring  of  desmotroposantonin  and  des¬ 
motroposantonous  acid  of  becoming  alicyclic  in  the  transformation  of 
these  compounds  into  i//-quinols  would  indicate  that  the  type  changes 
from  that  of  desmotroposantonin  to  that  of  santonin,  and  that  the 

,  ,  ,  ,  ,  CH.'CMe — C*CH„*CH - Ch  ^ 

latter  should  have  the  formula  :  JL,  _  U  ^>CO. 


CO'CHMe-C-CH2-CH-CHMe" 


T.  H.  P. 
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Constitution  of  Phthalein  Salts.  Richard  Meyer  and  Karl 
Marx  ( Ber 1907,  40,  3603—3605). — An  intensely  yellow  diethyl 
quinonoid  derivative  of  phenolphthalein,  m.  p.  98 — 104°,  similar  to 
the  quinonoid  derivative  of  tetrabromophenolphthalein  (this  vol.,  i, 
421),  has  been  prepared  by  the  action  of  ethyl  iodide  on  the  solid 
potassium  salt ;  on  recrystallisation,  it  is  transformed  into  the  stable 
lactone  ether,  m.  p.  118—120°. 

The  absorption  spectra  of  the  alkali  salts  of  phenolphthalein, 
quinolphthalein,  and  fluorescein  are  compared.  If  the  wave-lengths 
of  the  absorbed  light  are  taken  as  a  fuuction  of  the  concentration 
of  the  solutions,  the  three  spectra  givo  similar  curves.  That  the 
curve  for  fluorescein,  although  differing  in  position,  is  similar  in  shape 
to  those  for  phenolphthalein  and  quinolphthalein,  which  lie  close 
together,  shows  that  the  difference  between  these  three  substances  is 
ono  of  degree  and  not  fundamental.  G.  Y. 


Halochromism  of  Phenolphthalein  and  its  Esters.  Kurt  H. 
Meyer  and  Arthur  Hantzsch  ( Ber .,  1907,  40,  3479 — 3488). — 
Whilst  the  behaviour  of  phenolphthalein  towards  alkalis  and  the 
constitution  of  its  alkali  salts  have  been  frequently  investigated,  it s 
basic  properties  and  its  power  of  forming  salts  with  acids  have  been 
comparatively  little  studied.  The  authors  have  accordingly  found 
that  phenolphthalein  forms  a  red  salt  with  hydrogen  chloride  at  -  30°, 
but  the  salt  could  not  be  isolated  ;  on  the  other  hand,  brilliant  red 
compounds  were  obtained  with  aluminium  chloride  and  stannic  chloride 
respectively.  The  lactoid  dimethyl  ether  of  phenolphthalein  exhibits 
a  similar  behaviour  towards  these  chlorides. 

The  authors  confirm  the  results  of  Green  and  King  (Abstr.,  1906,  i, 
670)  with  regard  to  the  quinonoid  methyl  ester  of  phenolphthalein 
and  agree  with  their  theoretical  conclusions.  This  compound  also 
forms  double  salts.  Since  the  alkali  salts  of  phenolphthalein  have 
the  same  colour  as  those  of  the  quinonoid  ester,  the  quinonoid  formula 
is  assigned  to  the  former.  The  following  formulae  are  accordingly 


submitted 


oh*c6H\4c:o6h4:o 

C6H\C02Me,  ’ 


co2h-c6h4 


C< 


G6H4-OMe 

OgH^OMeCl’ 


SnCl302OC6H< 


^C6H4:OMeCl- 


The  fact  that  the  red  colour  of  phenolphthalein  in  alkaline  solution 
is  discharged  by  excess  of  alkali  is  not  due  to  the  formation  of  the 
colourless  sodium  salt  of  phenolphthalein,  as  is  often  supposed  ;  the 
decolorisation  is  a  time 'phenomenon  and  is  formulated  as  follows  : 

C02Na’C6H4\£.£  jj  o  +  KaOH  —  k'02Na-C6H4^£^C6H4*ONa 
ONa-CgH^*^1^  +  “  ONa*C0H4^N)H 

The  quinonoid  monomethyl  ester  of  phenolphthalein  also  forms  red 
double  salts  with  stannic  chloride  and  aluminium  chloride  \  these  salts 
are  undoubtedly  of  quinonoid  structure. 

The  double  salts  of  phenolphthalein  and  its  lactoid  dimethyl  ether 
have,  not  only  the  same  colour  when  solid,  namely,  cinnabar-red,  but 
in  solution  have  almost  the  same  absorption  spectra  as  the  salts  of  the 
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quinonoid  ester,  exhibiting  a  characteristic  green  band.  The  conclusion 
is  drawn  that  the  salts  of  the  lactoid  ether  are  quinonoid,  in  fact,  all 
salts  of  phenolphthalein  with  acids  are  quinonoid. 

The  tin  double  salts  of  benzaurin  (I),  the  quinonoid  ester  (II), 
phenolphthalein  (III),  and  the  lactoid  dimethyl  ether  (IV)  are 
respectively  represented  as  follows  : 


OH-C6H4X  /SnCl3  OH*C0H4X  _ 

C6H,/C  \=/  °\ci  ’  C02Me-C6H4/C 
(I.)  (II.) 

OH-C6H4.  /H  OMe*CGH4X 

\q*/  \;o/  V 

SnCl3O2C-C0H  /  \d’  SnCl3O2C-C0Hi// 

(III.) 


(IV.) 


SnCl3 

Cl 


When  hydrogen  chloride  is  passed  over  dry  phenolphthalein  at  the 
ordinary  temperature,  there  is  no  change,  but  at  —  30°  addition  of 
ftom  1 — 2  mols.  of  the  acid  takes  place,  the  salt  being  red;  on  rise 
of  temperature,  however,  all  the  hydrogen  chloride  is  eliminated. 

The  salt,  C20H1404,A1C13,  obtained  by  adding  the  calculated  amount 
of  a  solution  of  aluminium  chloride  in  nitrobenzene  to  a  solution  of 
phenolphthalein  in  nitrobenzene  and  then  pouring  the  mixture  into 
carbon  disulphide,  is  a  cinnabar-red  powder,  which  chars  on  being 
heated.  The  salt,  C20H14O4>C6H5*NO2,SnCl4,  obtained  from  stannic 
chloride  in  a  similar  manner,  is  a  red,  hygroscopic  powder.  The  salt, 
C2.,H1804,  AlClg,  obtained  from  the  lactoid  dimethyl  ether,  is  a  cinnabar- 
red  powder.  The  salt,  C22H1804,SnCl4,  forms  red  crystals,  m.  p. 
128 — 129°;  its  solution  in  chloroform  is  red;  its  alcoholic  solution 
orange-yellow. 

Quinonoid  phenolphthalein  methyl  ester  (methyl  benzaurin- 
carboxylate),  obtained  by  the  action  of  methyl  sulphate  on  phenol¬ 
phthalein  (compare  Green  and  King,  loc.  cit.),  is  a  red,  amorphous 
powder  melting  indefinitely  between  127°  and  130°.  Its  concentrated 
solutions  are  red,  but  become  yellow  on  dilution  ;  its  solution  in  liquid 
ammonia  in  reddish-violet.  It  undergoes  saponification  with  great  ease. 
It  forms  the  salt,  C21H4604,A1C13,  which  is  a  cinnabar-red  powder.  The 
salt,  C21H1604,SnCl4,  forms  red  flakes. 

The  absorption  spectra  of  the  tin  double  salts  prepared  are 
described. 

The  red  solutions  of  phenolphthalein  alkali  salts  require  such  a 
large  excess  of  alkali  in  order  to  be  decolorised  that  the  reaction  cannot 
be  clearly  followed  by  conductivity  measurements.  Tetrabromophenol- 
phthalein  was,  however,  examined  from  this  standpoint.  A.  McK. 


Constitution  of  the  Phenolphthalein  and  Quinolphthalein 
Salts.  II.  Arthur  G.  Green  and  Percy  E.  King  {Ber.,  1907,  40, 
3724 — 3734.  Compare  Abstr.,  1906,  i,  670*). — The  scarlet  compound 
described  previously  as  the  quinonoid  methyl  ester  of  phenolphthalein 
is  found  to  be  the  hydrochloride  of  the  ester.  The  ester,  which  is  much 
*  See  also  Proo.,  1907,  23,  228. 
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more  stable  than  its  hydrochloride,  is  obtained  best  by  passing  dry 
hydrogen  chloride  into  a  solution  of  phenolphthalein  in  methyl  alcohol 
and  100%  sulphuric  acid,  and,  after  keeping  overnight,  pouring  the  solu* 
tion  into  ammonium  hydroxide  at  0°.  After  purification,  it  crystallises 
in  orange,  prismatic  needles,  and  in  alcoholic  solution  yields  with  hydro¬ 
chloric  acid  a  scarlet  solution  of  the  chloride  which  gradually  loses  its 
colour  and  yields  phenolphthalein.  The  ester  forms  a  violet-red  solu¬ 
tion  in  alkali  hydroxides,  from  which  the  unchanged  methyl  ester  is 
obtained  by  immediate  acidification  and  phenolphthalein  by  postponed 
acidification.  The  methyl  ester  of  quinolphthalein  in  the  form  of  its 
chloride  exhibits  precisely  analogous  behaviour,  and  forms  a  bluish- 
purple  solution  in  alkalis. 

For  these  coloured  alkali  salts  of  the  esters,  the  authors  recommend 
the  formula:  ONa-CcH4-C(C0H4-CO2Me):C0H4:O<QH  and 


ONa-C„H„ 


/C(C(.H4,C0.2Me)< 


>CaH.-0, 


and  from  analogy  the  coloured  salts  of  phenol-  and  of  quinol-phthaleins 
must  be  represented  by  ONa,C6H4*C(C0H4*CO2N’a)IC0H4!O<C^j  and 


ONa*C0H3< 


,C(C6H4-C02Na) 
- - 0 


•o. 

I 


These  conclusions,  which  accord  with  the  behaviour  of  the  salts  of 
the  phthaleins  and  their  esters  with  excess  of  potassium  hydroxide  and 
with  alcohol,  the  salts  of  the  esters  remaining  coloured,  are  confirmed 
by  a  study  of  the  lactonoid  methyl  and  dimethyl  ethers  of  phenol¬ 
phthalein  and  quinolphthalein  (Meyer  and  Spengler,  Abstr.,  1905, 
i,  440).  The  methyl  ethers  represented  by  the  preceding  quinonoid 
structures  would  not  contain  a  phenolic  hydroxyl  group,  and  con¬ 
sequently  should  not  form  coloured  alkali  salts,  and  should  yield  esters 
insoluble  in  alkalis.  This  is  actually  the  case.  Phenolphthalein 
methyl  ether  has  a  double  in.  p.  initially  at  148 — 149°,  and  after 
resolidification  at  80°  ;  in  alkalis,  it  yields  a  faintly  red  solution,  the 
colour  of  which  is  weaker  the  purer  the  ether  (Meyer  and  Spengler : 
m.  p.  141  — 142°,  red  solution  in  alkalis).  This  solution  probably  con¬ 
tains  the  colourless  carbiool  salt, 


OMe-C0H4-C(OH)(C6H4-CO2Na)-C6H4-OH. 
Quinolphthalein  methyl  ether  separates  from  benzene  in  colourless 
prisms,  m.  p.  118 — 122°,  and  after  removal  of  the  benzene  of  crystal¬ 
lisation,  m.  p.  107 — 109°;  it  dissolves  in  alkalis  forming  a  colourless 
solution  of  the  carbinol  salt  (compare  Nietzki  and  Burckhardt,  Abstr,, 
1897,  i,  225). 

The  methyl  ester  of  'phenolphthalein  methyl  ether, 

0Me-C6H4-C(C6H4-C02Me):C6H4:0, 

obtained  from  the  lactonoid  methyl  ether  in  a  similar  manner  to  the 
methyl  ester  of  phenolphthalein,  is  an  orange  substance  insoluble  in 
alkalis ;  the  hydrolysed  compound  yields  the  original  lactonoid  ether 
by  acidification.  The  methyl  ester  of  quinolphthalein  methyl  ether  is 
obtained  in  the  form  of  the  chloride , 
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OH  •  C6H8<^^^£^1>C6H3»OMe, 

when  dry  hydrogen  chloride  is  passed  into  a  methyl-alcoholic  solution 
of  the  lactonoid  ether ;  it  forms  red  plates,  readily  loses  methyl  chloride, 
is  insoluble  in  aqueous  alkalis,  and  yields  the  lactonoid  ether  by 

hydrolysis.  The  chloride,  OH‘C6H3<^^.'^2^>C6H3*OMe, 

is  prepared  by  passing  hydrogen  chloride  into  a  glacial  acetic  acid 
solution  of  quinolphthalein  methyl  ether;  it  forms  dark  red,  glistening 
crystals,  and  is  instantaneously  decomposed  by  water  or  moist  ether. 

The  esters  of  dimethylated  phenol-  or  quinol-phthalein  are  obtained 
only  in  the  form  cf  salts,  such  as  the  sulphate, 

OMe-C6H4-C(CcH4-CO2Me):C0H4:O<gQeH, 

which  is  an  unstable,  scarlet  substance.  More  stable  is  the  red  double 
salt,  2[0Me‘C6H4-C(G(.H4-C02Me):C6H4:0MeCl],Sn0Cl2,  which  is 
decolorised  by  water,  alcohol,  or  alkalis  with  regeneration  of  the 
lactonoid  ether. 

The  methyl  ester  chloride  of  quinolphthalein  dimethyl  ether , 


is  isolated  in  the  form  of  the  double  salt,  2C22H1905Cl,ZnCl2,  which  is 
an  orange-red  substance.  C.  S. 

Preparation  of  o-Carboxyphenylthioglycollic  Acid. 

Kalle  &  Co.  (D.R.-P.  181658). — When  diazotised  anthranilic  acid  is 
treated  with  sodium  monosulphide,  a  poor  yield  of  thiosalicylic  and 
salicylic  acids  is  obtained,  but  when  sodium  polysulphide  is  employed 
a  new  sulphur  derivative  is  obtained,  which,  unlike  thiosalicylic  acid, 
is  insoluble  in  alcohol,  and  yields  o -carboxyphenylthiogly colHc  acid, 
C02H*C(JH4*S*CH2*CH2*C02H,  on  treatment  with  an  alkaline  solution 
of  sodium  chloroacetate.  G.  T.  M. 

Nitration  of  Benzoylvanillin.  Joan  Popovigi  ( Ber .,  1907,  40, 
3504 — 3506). — When  benzoylvanillin  is  nitrated  by  cold  concentrated 
nitric  acid,  one  nitro-grotip  only  enters  into  the  ring.  It  takes  up  the 
ortho-position  relatively  to  the  aldehyde  group ;  this  was  proved  by 
comparing  the  compound  obtained  with  that  resulting  from  the  action 
of  benzoyl  chloride  on  (vie-)  o-nitrovanillin ;  the  phenylhydrazones 
are  also  identical. 

Benzoylvanillinphenylhydrazone  separates  from  glacial  acetic  acid  in 
prisms,  m.  p.  209- — 210°  (corr.). 

(vic-)o -Nitrobenzoylvanillin,  CH0*C6H2(N02)(0Me)-0Bz  (1  :  2:3:4), 
separates  from  glacial  acetic  in  colourless  prisms,  m.  p.  97°.  Its 
phenylhydrazone  separates  from  glacial  acetic  acid  in  golden-yellow 
plates,  m.  p.  192°.  A.  McK. 

cycfoButanone.  Nicolai  M.  Kijner  (J.  Russ .  Rhys.  Chem.  Soc,, 
1907,  39,  922 — 925.  Compare  Abstr.,  1905,  i,  355). — Further 
details  are  given  for  the  preparation  of  pure  c?/c£obutanone  together 
with  fresh  determinations  of  some  physical  constants.  cycZoButanone, 
b.  p.  98-5— 99°/745  mm.;  Do  0-9548;  DJ"  0-9382  ;  <  1‘4220.  The 
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semicarbazone  of  cycfo-butanone  has  m.  p.  201°  (decomp.).  When  boiled 
with  lead  oxide  and  water,  1  : 1-dibromocycfobutane  is  converted  into 

cycfobutanone  and  an  unsaturated  bromide ,  probably  CH^^jqV^CBr, 

b.  p.  93—95°.  Z.  K. 


cycZoNonanone.  Richard  Willstatter  and  Tokuhei  Kame- 
taka  ( Ber .,  1907,  40,  3876). — The  authors  confirm  the  observations  of 
Zelinsky  (this  vol.,  i,  780)  regarding  the  formation  of  cycfononanone 
from  sebacic  acid.  A.  McK. 


Terpenes  and  Ethereal  Oils.  LXXXVII.  Nopinone.  Otto 
Wallach  and  Arnold  Blumann  ( Annalen ,  1  907,  350,  227 — 249). — 
Nopinone  (Baeyer  and  Villiger,  Abstr.,  1896,  i,  622)  has  been 
prepared  previously  in  such  small  amounts  that  only  its  b.  p.  has 
been  determined.  It  was  desirable  therefore  to  attempt  the  pre¬ 
paration  of  larger  quantities. 

Nopic  acid,  m.  p.  126°,  [a]D  - 15-64°,  is  best  isolated  from  the 
oxidation  product  of  turpentine  oil  by  conversion  into  its  sparingly 
soluble  sodium  salt.  Much  better  yields  are  obtained  from  dextro¬ 
rotatory  American  than  from  lsevorotatory  French  turpentine  oil. 

Nopinone,  C0H14O,  is  obtained  in  good  yields  by  adding  potassium 
permanganate  and  concentrated  sulphuric  acid  to  a  hot  aqueous 
solution  of  sodium  nopate.  It  solidifies  in  a  freezing  mixture  to  a 
crystalline  mass,  m.  p.  slightly  above  0°,  b.  p.  209°,  D  0981,  n$  T4787, 

[a]D  + 18"48°  when  undiluted,  +37-27° - b  38-04°  in  alcohol,  +  1 1‘02° 

in  ether,  or  + 10'79° - b  10-95°  in  benzene.  When  treated  with 

hydrogen  chloride  in  alcoholic  solution,  it  condenses,  forming  the 
trichloride ,  C18H290C13,  which  crystallises  in  stout  prisms,  decomp. 
148°  (evolving  gas),  and  on  prolonged  boiling  in  solution  or  digestion 
with  1*  mol.  of  sodium  ethoxide  is  converted  into  the  dichloride, 
Ci8H28OC]2,  crystallising  in  needles,  m.  p.  125 — 126°.  The  trichloride 
is  again  formed  on  treating  the  dichloride  with  hydrogen  chloride  in 
alcoholic  solution ;  the  ease  with  which  it  is  formed  together  with  its 
sparing  solubility  makes  the  trichloride  suitable  for  the  recognition  of 
nopinone.  On  prolonged  boiling  with  dilute  sulphuric  acid,  nopinone  is 
transformed  into  l-isopropyl-A2-cyc/ohexene-4-one  (Abstr.,  1906,  i,  195). 

Reduction  of  nopinone  with  sodium  in  moist  ethereal  solution  leads 
to  the  formation  of  two  nopinols,  probably  cis-  and  frans-isomerides. 
a -Nopinol,  C9H15*OH,  sublimes  in  white  needles,  m.  p.  102°, 
b.  p.  204 — 205°,  [a]D  -5"32°,  remains  unchanged  in  contact  with 
dilute  sulphuric  acid,  and  forms  a  phenylur  ethane,  NHPh*C02*C9H15, 
m.  p.  131 — 132°.  fi-Nopinol  is  obtained  as  a  viscid  mass,  [a]D  15-03°, 
forms  a  phenylur  ethane,  m.  p.  95 — 96°,  and  when  heated  with  zinc 
chloride  yields  a  small  amount  of  nopinonene,  C9H14,  b.  p.  157 — 160°. 

Reduction  of  nopinone  by  means  of  sodium  in  alcoholic  solution 
leads  to  the  formation  of  the  pinacone,  C18H30O2,  which  is  obtained  in 
crystals,  m.  p.  106 — 107°,  b.  p.  195 — 200°/ll  mm. 

Homonopinol  ( methylnopinol ,  pinene  hydrate),  C10Hl7*OH,  prepared 
by  the  action  of  magnesium  methyl  iodide  on  nopinone,  crystallises  in 
needles,  m.  p.  58 — 59°,  b.  p.  204 — 205°,  [a]D  -  4‘99°,  has  an  odour 
resembling  camphor,  is  stable  towards  permanganate,  and  yields  cis- 
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terpin  hydrate  when  shaken  with  5 %  sulphuric  acid,  or  in  less  amount 
when  treated  with  cold  saturated  oxalic  acid.  The  action  of  formic 
acid  on  homonopinol  leads  to  the  formation  of  a  mixture  of  products 
resulting  probably  from  the  primary  formation  of  terpin  and  the 
further  transformation  of  this  into  dipentene,  terpinol,  terpinene, 
and  terpineol.  Dipentene  dihydrochloride  is  formed  by  the  action  of 
hydrogen  chloride  on  homonopinol  in  glacial  acetic  acid  solution. 

When  heated  with  zinc  chloride,  homonopinol  yields  polymerisation 
products  together  with  small  amounts  of  hydrocarbons,  which  boil 
chiefly  at  170 — 180°,  are  volatile  with  steam,  and  have  an  odour  of 
limonene.  The  action  of  potassium  hydrogen  sulphate  on  homonopinol 
at  130°  leads  to  the  formation  of  a  hydrocarbon ,  C10H16,  b.  p.  163 — 164°. 

On  treatment  with  phosphorus  pentachloride  in  light  petroleum, 
homonopinol  yields  a  chloride,  C10H17C1,  b.  p.  95 — 105°/ 13  mm.  or 
200 — 205°/760  mm.  evolving  hydrogen  chloride,  which  is  isomeric  with 
the  chloride  obtained  by  the  action  of  hydrogen  chloride  on  pinene, 
and  on  treatment  with  hydrogen  chloride  in  glacial  acetic  acid  solution 
yields  dipentene  dihydrochloride.  The  action  of  amyl  nitrite  and 
nitric  acid  on  the  chloride  leads  to  the  formation  of  a  nitrosate 
containing  chlorine ;  when  treated  with  aniline,  the  chloride  yields 
dipentene.  This  chloride  may  be  formed  as  an  intermediate  product  in 
the  formation  of  dipentene  by  the  action  of  hydrogen  chloride  on  moist 
pinene.  G.  Y. 

[Alkylation  of  i/r-Ionone.]  Haarmann  and  Rehher  (D.R.-P. 
183855). — t^-Ionone,  when  mixed  with  five  parts  of  methyl  sulphate  and 
the  solution  subsequently  warmed  at  40°,  yields  an  alkylated  product 
which  is  separated  by  distillation  in  steam.  The  alkyl  derivative  when 
freed  from  ionone  by  sodium  hydrogen  sulphite  has  the  following 
properties:  b.  p.  1 35°/ 1 2  mm.,  D20  0*945,  nD  T5150.  It  is,  however, 
a  mixture,  the  ketonic  constituent  of  which  when  separated  by  means 
of  semicarbazone  has  b.  p.  120 — 128°/12  mm.,  D20  0*940,  nD 
1'491 — 1*494.  A  semicarbazide,  CigH21ON3,  was  obtained,  m.  p. 
182 — 183°.  These  results  point  to  the  production  of  a  new  methyl- 
ionone.  G.  T.  M. 

1  -Chloroacetyl-2-chloro-4-aminobenzene  [<o-2-Dichloro-4- 
aminoacetophenone]  and  its  Derivatives.  Franz  Kunckkll 
and  A.  Richartz  ( Ber .,  1907,  40,  3394 — 3397). — o)-2-Dichloro-l- 
acetylaminoacetophenone  ( 3-chloro-i-chloroacetylacetanilide ), 
CH2C1-CO-C6H3C1*NHAc, 

obtained  by  Friedel-Craft’s  synthesis  from  chloroacetyl  chloride  and 
m-chloroacetanilide  in  the  presence  of  carbon  disulphide,  crystallises 
from  benzene  and  melts  at  146 — 147°. 

When  oxidised  with  acidified  permanganate,  the  ketone  yields 
\-chloro-2-acetylaminobenzoic  acid,  G9Hg03NCI,  m.  p.  206 — 207°,  and 
this  on  hydrolysis  yields  Tiemann’s  2-chloro-4-aminobenzoic  acid 
(Abstr.,  1891,  704). 

w-2-Dichloro-i-aminoacetophenone ,  obtained  by  hydrolysing  the 
acetyl  derivative,  yields  a  hydrochloride,  CH2C1*CO*CcH3C1*NH2,HC1, 
in  the  form  of  yellowish-red  needles,  m.  p.  278°  (decomp.).  The  free 
amine  melts  at  95 — 97°,  J.  J.  S. 


938 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Saponifiability  of  Ethers  of  Aromatic  Hydroxy-ketones. 
Karl  Auwers  and  Erich  Rietz  ( Ber .,  1907,  40,  3514 — 3521). — It 
has  been  pointed  out  by  Auwers  (Abstr.,  1904,  i,  67)  that,  by  the 
condensation  of  phenetole  with  jp-nitrobenzoyl  chloride  in  the 
presence  of  aluminium  chloride,  small  amounts  of  4'-nitro-2-hydroxy- 


benzophenone, 


/“ 


\,nn/ 

/LU\ 


>NO„ 


are  formed  in  addition  to  the 


OH 


normal  product,  4/-nitro-4-ethoxybenzophenone.  The  conclusion  was 
drawn  that  the  ethers  of  aromatic  o-hydroxy  ketones  are  more  readily 
saponified  than  the  isomeric  para-derivatives. 

In  support  of  this  view,  the  authors  have  studied  the  behaviour  of 
the  ketone  (I)  on  saponification  with  aluminium  chloride ;  a  mono- 


Me 


Me 


Me 


!-CO~ 
OMe 


~\ 


OMe 


T.LC  ^ 

OH 


-co- 


(i.) 


>OMe  l  J-CO--/  ^>OH 
OMe 

(II.)  (HI.) 


methylated  compound  is  formed  which  is  not  attacked  by  aluminium 
chloride  even  at  220°.  The  other  methyl  group,  on  the  other  hand,  is 
eliminated  with  remarkable  ease  ;  in  the  synthesis  of  the  dimethyl  ether 
from  jo-cresol  methyl  ether  and  anisic  chloride,  the  monomethyl  ether 
is  formed  in  about  the  same  amount  of  the  dimethyl  ether.  That  the 
product  of  the  partial  saponification  has  the  formula  (II)  was  proved 
by  the  fact  that  the  isomeric  ether  (III)  is  produced  by  the  condensa¬ 
tion  of  /?-cresol  methyl  ether  with  ^»-nitrobenzoyl  chloride  and  sub¬ 
sequent  displacement  of  the  nitro-  by  the  hydroxy-group.  The  latter 
compound  is  saponified  with  great  ease. 

Kauifmann  ascribed  the  formula  (IV)  to  the  substance  obtained 


OH 

OMe 

OMe 

/\ 

/\ 

/\ 

|  I 

I^JcOPh 

^^COPh 

l^JCOPh 

OMe 

OMe 

OH 

(IV.) 

(V.) 

(VI.) 

by  the  partial  saponification  of  the  compound  (V).  The  authors  con¬ 
clude  that  the  correct  formula  is  (VI),  since  cryoscopic  determinations 
in  jp-dibromobenzene  solutions  give  normal  values. 

Similar  results  were  obtained  with  ethers  of  another  series  of 
dihydroxy-ketones. 

2  :  k'-Dimethoxy-5-methylbenzophenone,  Cir>Hl603,  separates  from  light 
petroleum  in  colourless  needles,  m.  p.  69 — 70°.  2-Hydroxy-M -methoxy- 
5-methylbenzophenone,  C15H1403,  separates  from  dilute  alcohol  in  yellow 
leaflets,  m.  p.  108 — 109°.  Its  dibromo- derivative,  Clf)H1203Br2,  crys¬ 
tallises  from  glacial  acetic  acid  in  yellow  needles,  m.  p.  168 — 169°. 

±'-Nitro-2-methoxy-5-methylbenzophenone ,  C15H1304N,  separates  from 
light  petroleum  in  golden,  glistening  leaflets,  m.  p.  101  — 102°. 
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i'-Amino-2-methoxy-5-<methylbenzophenone,  015H1502N,  obtained  by  the 
reduction  of  the  preceding  compound  with  ammonium  sulphide, 
separates  from  benzene  in  tiny  needles,  m.  p.  152°.  4' -Amino-2-hydroxy- 
5-methylbenzophenone ,  C14H1302N,  separates  from  dilute  acetic  acid  in 
leaflets,  no.  p.  137°. 

4' -lIydroxy-2-methoxy-5-methylbenzophenone,  C15H140£,  obtained  from 
4'-amino-2-methoxy-5-methylbenzophenone  by  replacing  the  amino-  by 
the  hydroxy-group,  crystallises  from  benzene  in  glistening  leaflets, 
m.  p.  160°.  When  saponified,  it  forms  2  :  4' -dihydroxy -5-methylbenzo- 
phenone,  C14H1203,  which  crystallises  from  benzene  in  tiny,  yellow 
needles,  in.  p.  150 — 151°.  The  latter  compound  forms  a  tribromo- 
derivative,  C14Hg03Br3,  crystallising  from  glacial  acetic  acid  in  yellow 
needles,  m.  p.  211*5 — 202,5°. 

The  ketone  (VII),  obtained  from  o-methoxybenzoyl  chloride  and 


Me 


OMe  OMe 
(VII.) 


Mo  Br 


Br  OH  Oil  Br 
(VIII.) 


j3-cresol  methyl  ether,  was  saponified  at  100°  with  aluminium  chloride 
and  the  product  brominated,  when  the  frifiromo-compound  (VIII)  was 
obtained ;  it  separates  from  glacial  acetic  acid  in  yellow  crystals, 
melting  indefinitely  at  190c.  A.  McK. 


Dinitro-  and  Dibromo-2 : 2'-dihydroxydibenzylideneacetone. 
Rudolf  Fabinyi  and  Tibor  Szeki  (Ber.,  1907,  40,  3455—3461). — 
Compounds  of  the  types  CHR!CH*COCH ICHR  and 

chr:ch-co-ch:chr' 


have  already  been  studied  by  Claisen  and  others ;  the  authors  have 
been  interested  in  the  effect  of  the  substitution  of  nitro-  or  bromine 
groups  on  the  behaviour  as  dyes  of  those  types  which  possess  the 
complex  chromophore  CIOCO'O.'C,  are  symmetrically  constituted,  and 
in  which  the  two  hydrogen  atoms  in  the  ortho  positions  in  each  ring 
are  substituted  by  hydroxyl  groups. 

It  has  been  previously  shown  by  Fabinyi  (D.R.-P.  110521)  that 
salicylaldehyde  and  acetone  interact  in  alcoholic  solution  in  the 
presence  of  concentrated  sodium  hydroxide  to  form  the  sodium  salt  of 
2  :  2'-dihydroxydibenzylideneacetone,  from  which  the  latter  compound 
itself  is  isolated  when  dilute  mineral  acid  is  added. 

3  :  3' -Dinitro-2  :  2' -dihydroxydibenzylideneacctone, 

N02(3)*c6H:K(ijcH:cH‘CO-cii:cH(i')^>c«H3(3,)'N02’ 
obtained  from  ?ra-('rfc-)nitrosalicylaldehyde  in  an  analogous  manner, 
separates  from  alcohol  in  yellow  needles,  m.  p.  231 — 232°  (decomp.). 
Its  solution  in  concentrated  sulphuric  acid  is  yellowish-red  and  becomes 
colourless  on  the  addition  of  water.  The  sodium  salt  forms  glistening 
ruby-red  crystals.  The  diacetyl  derivative  separates  from  glacial 
acetic  acid  in  yellow  crystals,  m.  p.  228 — -230°  (decomp.)  ;  the 
dibenzoyl  derivative  separates  from  nitrobenzene  in  tiny,  yellow 
crystals,  m.  p.  235 — 238°  (decomp.). 
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5  :  5'-Dinilro-2  :  2' -dihydroxydibenzylideneacetone,  obtained  from 
«i-(as-)nitrosalicylaldehyde,  separates  from  alcohol  in  orange-yellow 
crystals,  m.  p.  212 — 214°  (decomp.);  its  solution  in  concentrated 
sulphuric  acid  is  orange-red  ;  its  sodium  salt  is  reddish-brown.  Its 
diacetyl  derivative  separates  from  glacial  acetic  acid  in  yellow  scales, 
m.  p.  203°. 

4  :  4' -Dinitro-2  :  2' -dihydroxydibenzylideneacetone,  obtained  by  the 
direct  nitration  of  2  :  2'-dihydroxydibenzylideneacebone,  separates  from 
alcohol  in  tiny  needles,  m.  p.  about  204°  (decomp.) ;  its  solution  in 
concentrated  sulphuric  acid  is  orange-red  ;  its  solution  in  alkali,  cherry- 
red  ;  its  sodium  salt  is  dark  red.  Its  diacetyl  derivative  separates 
from  glacial  acetic  acid  in  tiny  leaflets,  m.  p.  196°  (decomp.). 

By  the  action  of  concentrated  nitric  acid  on  2  :  2'-dihydroxydibenzyl- 
ideneacetone,  the  more  highly  nitrated  compound,  letranilro- 2  :  2' -di¬ 
hydroxydibenzylideneacetone,  C0[CH :CH‘C6H2(N02)2*0H]2,  may  bo 
obtained  under  the  conditions  quoted  ;  it  separates  from  nitrobenzene 
in  yellow  needles ;  its  solution  in  concentrated  sulphuric  acid  is 
orange-coloured ;  it  begins  to  decompose  at  240°. 

5  :  5’-Dibromo-2  :  2' -dihydroxydibenzylideneacetone,  obtained  from 
5-bromosalicylaldehyde,  crystallises  from  alcohol  in  yellow  needles, 
in.  p.  188°  (decomp.) ;  its  solution  in  dilute  aqueous  sodium  hydroxide 
is  red,  and  the  sodium  salt  is  reddish-brown.  Its  solution  in  con¬ 
centrated  sulphuric  acid  is  cherry-red  ;  its  solution  in  concentrated 
aqueous  sodium  hydroxide  is  bluish-violet.  Its  diacetyl  derivative 
crystallises  from  glacial  acetic  acid  in  tiny,  yellow  needles,  m.  p. 
187 — 188°  (decomp.).  The  dme^/majy-derivative,  obtained  by  the 
action  of  methyl  iodide  on  the  sodium  salt,  crystallises  from  alcohol  in 
yellow  leaflets,  m.  p.  137°;  the  diethoxy- derivative  forms  yellow 
leaflets,  m.  p.  131°.  The  dibenzoyl  derivative  crystallises  from  benzene 
in  yellow  crystals,  m.  p.  221°  (decomp.). 

2  :  2' - Diacetoxy  dibenzylideneacetone  crystallises  from  glacial  acetic 
acid  or  alcohol  in  yellow  needles,  m.  p.  128°.  2  \2' -Dimethoxydi- 

benzylideneacetone  separates  from  alcohol  in  glistening  yellow  leaflets, 
m.  p.  124°.  2  :2 '-Diethoxy  dibenzylideneacetone  forms  glistening  yellow 

leaflets,  m.  p.  89°.  2  :  2' -Dibenzoyloxy dibenzylideneacetone  forms 

yellowish-white  crystals,  m.  p.  135°.  A.  McK. 

Duplobenzylidenethioacetone  and  the  Oxonium  Theory. 
Hans  von  Liebig  ( J.pr .  Chem .,  1907,  [ii],  70,  277 — 280). — A  criticism 
of  Fromm  and  Holler’s  views  as  the  constitution  of  the  additive  com¬ 
pounds  of  duplobenzylidenethioacetone  (this  vol.,  i,  710)  from  the 
standpoint  of  the  present  author’s  view  of  the  nature  of  oxonium  salts 
(this  vol.,  i,  45).  G.  Y. 

Acetalation  of  Aldehydes  and  Ketones.  Ludwig  Claisen 
( Ber .,  1907,  40,  3903 — 3914). — In  consequence  of  the  criticisms  of 
many  investigators,  the  author  publishes  the  details  of  his  process  for 
obtaining  acetals  in  nearly  quantitative  yield  from  aldehydes  or  ketones 
by  means  of  ethyl  orthoformate.  The  aldehyde,  or  ketone  (1  mol.), 
and  ethyl  orthoformate  (IT  mols.)  are  dissolved  in  alcohol  (not  less 
than  3  mols.)  and  the  mixture,  in  the  presence  of  a  catalyst,  such  as  a 
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mineral  acid,  ferric  chloride,  or  ammonium  chloride,  is  kept  at  the 
ordinary  temperature  or  is  gently  warmed, 

o-Ethers  of  /1-diketones  and  of  the  esters  of  ketonic  acids  are 
also  obtained  by  this  method.  Benzoylacetone  yields  the  ether, 
COPh-CHICMe-OEt,  b.  p.  162—164°,  D15  1-058,  which  is  converted 
by  hydroxylamine  into  3-phenyl-5-methylisooxazole ,  m.  p.  42 — 43°. 

If  too  large  a  quantity  of  the  catalyst  is  used  in  the  process,  or  if 
the  time  is  unduly  prolonged,  the  yield  of  the  acetal  may  diminish 
to  zero. 

Arbusoff’s  experiments  on  the  acetalation  of  acetone  and  aceto¬ 
phenone  by  ethyl  orthoformate  and  alcohol  without  a  catalyst  (this 
vol.,  i,  749)  have  been  repeated,  and  not  a  trace  of  the  acetal  has  been 
obtained.  C.  S. 

Condensation  of  Diketohydrindene  [1  : 3- Indandione]  with 
Phthalic  Anhydride.  Carmelo  Marchese  ( Gazzetta ,  1907,  37, 
ii,  303 — 309). — Anhydrophthalylbis- 1  :3 -indandione, 

c0n(<°°>c:c<!i;^i>c:c<™>c6H4, 

prepared  by  the  condensation  of  phthalic  anhydride  with  1 :3-indandione 
or  ethyl  2-sodio-l  :3-diketohydrindene-2-carboxylate  in  presence  of  acetic 
anhydride,  crystallises  from  xylene  or  nitrobenzene  in  yellow  needles, 
m.  p.  325°,  and  dissolves  in  alkali  hydroxides,  giving  intensely  red 
solutions. 

Phthalylbis- 1  :3 -indandione,  C6H4[C0'CJ1  !(CO)2IC(iH4]2,  obtained  by 
boiling  the  preceding  compound  with  alcoholic  potassium  hydroxide 
solution,  separates  from  ethyl  acetate  in  faintly  yellow,  shining 
crystals,  m.  p.  198°,  and  dissolves  readily  in  nitrobenzene  and  sparingly 
in  alcohol,  benzene,  xylene,  or  acetic  acid.  The  salts  of  the  alkali 
metals  and  of  calcium  are  intensely  red  and  readily  soluble  in  water; 
the  barium  salt,  C2(;H12O0Ba,llH2O,  was  analysed. 

Reduction  of  anhydrophthalylbis-1  : 3-indandione  by  means  of  zinc 
dust  and  acetic  acid  yields  the  compound, 

C8H4<°°>C;C<°^1>CHJ  (i), 

m.  p.  275°,  which  dissolves  in  acetic  acid  or  ethyl  acetate  and,  to  a 
slight  extent,  in  alcohol,  water,  benzene,  or  xylene. 

An  attempt  to  condense  camphoric  anhydride  with  1  : 3-indandione 
in  presence  of  acetic  anhydride  yielded  2-acetyl-l  :  3-indandione  (com¬ 
pare  Schwerin,  Abstr.,  1894,  i,  194).  T.  H.  P. 

New  Anthraquinone  Derivatives.  Eduard  Laube  ( Ber .,  1907, 
40,  3562 — 3567). — l-ip-Bromoanilinoanthraquinone,  prepared  by  con¬ 
densing  aminoanthraquinone  with  /3-dibromobenzene  in  presence  of 
potassium  carbonate  and  copper  powder,  is  a  dark  red  powder,  m.  p. 
308°,  dissolving  in  concentrated  sulphuric  acid  with  a  green  coloration 
which  changes  to  a  scarlet-red  on  the  addition  of  a  drop  of  dichromate. 
])-Phenylenebis-\- aminoanthraquinone,  obtained  at  the  same  time  as 
the  above  compound,  separates  from  chloroform  as  a  blackish  violet 
powder  giving  a  violet,  metallic,  glistening  mark  on  porcelain,  m.  p. 
above  320°.  2-^-Bromoanilinoanthraquinone  forms  ball-like,  scarlet- 


942 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


red  crystals,  m.  p.  242°,  dissolving  in  sulphuric  acid  with  a  cornflower- 
blue  coloration.  p-Phenylenebis-2-aminoanthraquinone  is  a  dark 
brown  powder,  m.  p.  300°,  giving  a  greenish-blue  coloration  with 
sulphuric  acid. 

1-Iodoanthraquinone  reacts  more  easily  with  carbazole  and  with 
diphenylamine  than  the  corresponding  chloro-compound.  N-Anthra- 
quinonylcarbazole  crystallises  in  well-formed,  ruby -red  crystals,  m.  p. 
252 — 254°,  dissolving  in  sulphuric  acid  with  an  emerald-green  colora¬ 
tion  which,  on  warming,  changes  through  olive-green  to  brown.  It 
gives  rise  to  a  yellowish-red  solution  with  green  fluorescence  when 
reduced  with  zinc  and  acetic  acid.  Diphenylaminoanthraquinone  is  a 
blackish-red  powder,  dissolving  with  an  olive-green  coloration  in  sul¬ 
phuric  acid.  E.  F.  A. 

[Preparation  of  Amino-,  Alkylamino-,  and  Arylamino- 
derivatives  of  Anthraquinone.]  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  (D.R.-P.  181722.  Compare  this  vol.,  i,  224). — The 
sulphonic  groups  in  1:5-  and  1  :  8-anthraquinonedisulphonic  acids  may 
be  partially  or  completely  replaced  by  amino-,  alkylamino-,  or  aryl- 
amino-groups  by  heating  the  alkali  salts  of  these  acids  with  ammonia, 
an  alkylamine,  or  an  aromatic  amine. 

1-Methylaminoanthraquinone-  o-sul phonic  acid, 

S03H  •  C(.  H3<qq>C6H3*  N  HMe, 

is  produced  together  with  a  small  amount  of  s-dimethyl-1  : 5-diamino- 

CO 

anthraquinone,  NHMe,CGH3<Q^^CcH3*NHMe,  by  heating  potass¬ 
ium  1  : 5-anthraquinonedisulphonate  with  aqueous  methylamine  at 
150°;  the  potassium  salt  crystallises  from  water  in  violet-brown 
needles. 

1  -Methylaminoanthraquinone-8-sulphonic  acid ,  1  -aminoanthraquinone- 
5-sulpho7iic  acid,  and  l-aminoanthraquinone-8-sulphonic  acid  are 
similarly  obtained,  and  their  tinctorial  properties  are  described  in  the 
patent. 

s-1  :  5-p-Ditolylaminoanthraquinone  may  be  prepared  from 
1  :  5-anthraquinonedisulphonic  acid  and  p-toluidine.  G.  T.  M. 

Preparation  of  Trichloroanthraflavio  Acid.  R.  Wedekind 
(D.R.-P.  181659). — The  chlorine  additive  product  of  anthraflavic 
acid  (“  hexachloroanthraflavic  acid”),  when  heated  with  phenol  or 
some  other  solvent  of  high  boiling  point,  such  as  xylene  or  nitro¬ 
benzene,  loses  hydrogen  chloride  and  furnishes  a  trichloroanthrajlavic 
acid,  which  separates  in  lustrous,  yellow  needles.  This  compound,  which 
is  employed  in  the  preparation  of  dyes  of  the  anthracene  series,  is 
insoluble  in  water,  and  yields  a  sparingly  soluble  sodium  salt. 

G.  T.  M. 

Preparation  of  Dianthraquinonyl  and  its  Derivatives. 

Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  184495). — The  following 
is  an  alternative  method  of  preparing  dianthraquinonyl  and  its 
derivatives.  l-Amino-2-methylanthraquinone  is  diazotised  in  sul¬ 
phuric  acid  and  the  dry  diazo-sulphate  suspended  in  acetic  anhydride 
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and  treated  with  copper  powder,  when  2  : 2'-dimethyl-l  :  l'-dianthra- 
quinonyl  is  obtained  (compare  this  vol.,  i,  539).  G.  T.  M. 

Preparation  of  a  Chlorine  Additive  Compound  of  Anthra- 
flavic  Acid.  R.  Wedekind  (D.R.-P.  179916). — Anthraflavic  acid 
does  not  absorb  chlorine  in  acidified  water  at  100°,  but,  when  the 
boiling  temperature  is  raised  by  the  addition  of  sulphuric  acid,  sub¬ 
stitution  occurs  with  the  formation  of  the  dichloro-derivatives  ;  when, 
however,  this  acid  is  suspended  in  concentrated  calcium  or  magnesium 
chloride  solution  and  treated  at  110°  with  a  mixture  of  sodium 
chlorate  and  hydrochloric  acid,  a  yellow  substance  having  the  com¬ 
position  of  a  hexachlorodihydroxyanthraquinone  is  obtained.  This 
compound  is  moderately  stable  towards  acids,  but  is  decomposed  by 
aniline  and  dilute  alkalis.  When  heated  in  phenol  or  cresol,  this 
additive  product  loses  hydrogen  chloride  and  a  well-defined  trichloro- 
anthraflavic  acid  is  produced.  G.  T.  M. 

Benzanthrone  Derivatives  of  the  Naphthanthraquinone 
Series.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  181176.  Com¬ 
pare  Abstr.,  1906,  i,  889,  and  this  vol.,  i,  324). — Naphthanthra- 
quinone  resembles  anthraquinone  in  reacting  with  glycerol  to  yield 
benzanthrone  derivatives,  which  on  heating  wfith  alkali  hydroxides 
furnish  blue  colouring  matters  suitable  for  vat  dyeing. 

Benzonaphthanthrone,  C21H120,  m.  p.  186 — 188°,  was  prepared  in  the 
following  ways:  (1)  by  heating  naphthanthraquinone  with  glycerol, 
aniline  sulphate,  and  concentrated  sulphuric  acid  at  150°,  or  by  warm¬ 
ing  its  dihydro-derivative  with  these  reagents  at  110°  ;  (2)  by  heating 
the  quinone  or  naphthanthranol  with  glycerol  and  zinc  chloride  at 
200  to  210°.  G.  T.  M. 

Linalool  is  a  Tertiary  Alcohol.  Roure-Bertrand  Fils 
( Chem .  Zentr.,  1907,  ii,  464;  from  Wiss.  u.  ind.  Ber.  Roure-Bertrand 
Fils,  [ii],  5,  3 — 5). — Experiments  on  the  formation  of  esters  of 
geraniol  and  linalool  have  shown  that  linalool  is  a  tertiary  alcohol. 
The  alcohols  were  mixed  with  acetic  acid  (6  mols.)  and  kept  at  a  con¬ 
stant  temperature.  The  quantities  which  hud  entered  into  combina¬ 
tion  after  different  periods  are  given  below  : 


hours. 

days. 

months. 

6.  2L 

3. 

10. 

15. 

24. 

Ct 

, 

> 

12. 

Geraniol  .... 

..  27  5-5 

12-6 

29-2 

35-7 

45-0 

62-3  85-6 

90-07o 

Linalool  _ 

—  0-4 

— 

0(3 

— 

1-1 

—  3-9 

5-3% 

E.  W.  W. 


Terpenes  and  Ethereal  Oils.  LXXXVI.  Compounds  of 
the  Terpinene  Series.  Otto  Wallach  and  Friedrich  Boedecker 
[and,  in  part,  Fritz  Meister]  ( Annalen ,  1907,  356,  197 — 226.  Com¬ 
pare  this  vol.,  i,  64). — This  paper  contains  a  further  account  of  the 
compounds  of  the  terpinene  series  and  their  relationships  to  other 
terpenes.  Part  of  the  details  have  been  already  published  (this 
vol.,  i,  227,  228,  229)  ;  the  following  are  new. 
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In  addition  to  the  methods  of  preparation  described  previously,  ter- 
pinene  dihydrochloride,  m.  p.  52°,  has  now  been  formed  from  ter- 
pineneterpin,  from  the  saturated  alcohol,  CjqH^'OH,  from  sabinene 
hydrate,  and  from  the  monohydrochloride. 

Terpinene  monohydrochloride,  C10Hl7Cl,  b.  p.  85 — 95°/ll  mm.,  pre¬ 
pared  by  the  action  of  hydrogen  chloride  on  the  terpinene  in  carbon 
disulphide  solution,  forms  the  dihydrochloride  when  treated  with 
hydrogen  chloride  in  glacial  acetic  acid.  The  monohydrochloride 
obtained  from  sabinene  (this  vol.,  i,  229)  does  not  solidify  in  a  mixture 
of  solid  carbon  dioxide  and  ether,  and  is  more  stable  towards  potassium 
hydroxide  than  is  limonene  monohydrochloride. 

The  terpin,  lerpinenelerpin,  Cj0HI8(OH)2(this  vol.,  i,  229),  is  prepared 
by  shaking  thujene  or  terpineol  with  sulphuric  acid.  Terpineol  is  formed 
as  an  intermediate  product  in  the  preparation  of  theterpinfrom  sabinene. 
The  terpin  crystallises  and  sublimes  in  white  leaflets,  m.  p.  137 — 138°, 
b.  p.  250°  (slight  decomp.),  is  markedly  volatile  with  steam,  is  more 
readily  soluble  than  cis-terpin  hydrate,  forms  mixed  crystals,  m.  p. 
about  108°,  with  anhydrous  cfs-terpin,  and  with  hydrogen  chloride  in 
glacial  acetic  acid  forms  terpinene  dihydrochloride. 

When  distilled  with  a  saturated  solution  of  oxalic  acid,  ter- 


/CH2-CH2V 

CMe(--  O _ ACPr0 

\CH0-CH0/ 


pineneterpin  yields  terpineol  and  terpinene- 
cineol,  which  is  obtained  as  a  colourless  oil, 
b.  p.  172—173°,  D  0  897,  14485,  has  an 

odour  resembling  cineol,  does  not  solidify  in  a 


mixture  of  solid  carbon  dioxide  and  ether,  and  is  volatile  with  steam.  On 


treatment  with  hydrogen  bromide  in  light  petroleum  solution,  it  forms 
terpinene  dihydrobromide,  gives  a  light  red,  crystalline  precipitate 
with  bromine  in  light  petroleum,  and  on  oxidation  yields  products 
different  from  those  obtained  from  cineol. 


The  terpineol  obtained  from  cardamom  and  majorana  oils  must  have 
the  constitution  <p^O>CPi’£*OH,  since  the  trihydroxyter- 


CH./CIV 


pane,  m.  p.  114 — 116°,  obtained  on  oxidation  with  potassium  perman¬ 
ganate,  yields  carvenone  when  heated  with  hydrochloric  acid.  The  tri¬ 
hydroxy  terpane,  OH*CMe*\Q^^^l.Qg2^>CPr^'OH,  on  oxidation 
with  chromic  acid,  yields  a  small  amount  of  a  ketone  which  forms  a 


semicarbazone,  C10H19OIst3,  m.  p.  146°,  and  may  be  thujaketone.  The 
trihydroxyterpane  is  oxidised  by  potassium  permanganate  in  alkaline 
solution,  forming  two  isomeric  acids.  The  acid,  C10H18O6,  m.  p. 
205 — 206°,  which  is  the  main  product,  loses  water  when  heated  or 
when  boiled  with  acids,  forming  a  lactone,  C10H14O4,  m.  p.  63 — 64°. 
This  is  volatile  with  steam,  and  on  treatment  with  alkalis  again  forms 
the  acid,  m.  p.  205 — 206°.  The  isomeric  acid ,  m.  p.  188 — 189°,  yields 
a  lactone,  C10H14O4,  m.  p.  72 — 73°,  from  which  it  is  regenerated  by  the 
action  of  alkalis. 


The  terpineol  from  sabinene  has  [a]D  +  25°4',  and  on  oxidation 
yields  a  trihydroxyterpane,  [a]D  +  21°21\  Optically  inactive  ter¬ 
pineol,  which  on  oxidation  yields  the  acid,  m.  p.  188 — 189°,  is  obtained 
from  terpinene  dihydrochloride  and  from  the  fractions  of  commercial 
terpineol  boiling  at  low  temperatures.  The  terpineol  from  terpinene- 
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terpin  is  oxidised  to  the  acid,  m.  p.  188 — 189°,  and  probably 
contains  small  amounts  of  A4-menthene-l-ol  together  with  the 
A1-menthene-4-ol . 

The  reduction  of  terpinene  nitrosite  in  alkaline  solution  leads  to  the 
formation  of  a  mixture  of  carvenone  and  tetrahydrocarvenone  (com¬ 
pare  Wallach  and  Laufler,  Abstr.,  1901,  i,  89;  Amenomiya,  Abstr., 
1905,  i,  603).  The  constitutional  formula 

NO  •  0  •CMe<^ffQH^(?I^>CPr^ 

is  ascribed  to  the  nitrosite,  which,  however,  in  view  of  its  chemical 
behaviour  and  in  spite  of  the  results  of  molecular  weight  determina¬ 
tions,  is  considered  to  be  bimolecular. 

The  paper  concludes  with  a  discussion  of  the  constitution  of 
terpinene.  G.  Y. 

Sesquiterpenes.  I.  Caryophyllene.  Ernst  Deussen  and 
Arnold  Lewinsohn  ( Annalen ,  1907,  356,  1 — 23).- — A  study  of  caryo¬ 
phyllene  was  undertaken  in  continuation  of  the  investigation  of  West 
Indian  sandalwood  oil  (Abstr.,  1900,  ii,  579  ;  1902,  i,  552). 

Caryophyllene  nitrosochloride  (m.  p.  161 — 163°:  Wallach  and 
Walker,  Abstr.,  1893,  i,  101;  158 — 160°:  Schreiner  and  Kremers, 
Abstr.,  1900,  i,  106)  is  found  to  be  a  mixture  ;  on  extraction  with 
alcohol  containing  10%  of  ethyl  acetate,  a-caryophyllene  nitrosochloride 
remains  unchanged,  and  on  recrystallisation  from  chloroform  separates 
in  glistening  crystals,  m.  p.  177°  if  slowly  or  179°  if  quickly  heated; 
it  is  optically  inactive,  is  stable,  remaining  unchanged  when  boiled 
with  concentrated  hydrochloric  or  nitric  acids,  and  forms  solutions  in 
chloroform  and  benzene  which  are  colourless  at  the  ordinary  tempera¬ 
ture  and  become  blue  when  heated.  The  alcohol-ethyl  acetate  extract 
contains  ^-caryophyllene  nitrosochloride,  which  crystallises  in  needles, 
m.  p.  159°,  [a]0  -  98'07°,  is  moderately  soluble  in  hot  light  petroleum, 
and  maybe  bimolecular,  and  a  substance,  C15H2302N,  which  crystallises 
in  prismatic  needles,  m.  p.  162  5 — 163'5°,  |_a]D  +217,2°,  is  sparingly 
soluble  in  light  petroleum,  and  decolorises  bromine,  but  does  not  react 
with  benzylamine.  a-Caryophyllene nitrosochloride  reacts  with  benzyl- 
amine  forming  Schreiner  and  Kremers’  /3-base,  m.  p.  126 — 128°  ( loc . 
cit.),  which  therefore  is  a-caryophyllenenitrol benzylamine.  The  hydro¬ 
chloride,  NO’C^H^'NH'CHyPhjHCl,  crystallises  in  glistening  leaflets, 
m.  p.  195°,  and  is  optically  inactive.  /3-Caryophyllenenitrolbenzyl- 
amine,  Schreiner  and  Kremers’  a-base,  m.  p.  167°,  is  formed  by  the 
action  of  benzylamine  on  the  /3-nitrosochloride ;  it  crystallises  from 
chloroform  and  alcohol  in  needles,  m.  p.  172 — 173°,  [a]0  +  217'87°, 
and  yields  a  ltevorotatory  hydrochloride. 

a- Nitroso caryophyllene,  C15H23ON,  formed  by  reducing  the  a-nitroso- 
chloride  with  sodium  and  methyl  alcohol,  crystallises  in  rhomboids, 
m.  p.  116°,  is  optically  inactive,  and  yields  a  crystalline  additive  com¬ 
pound  with  bromine. 

f 3-Nitrosocaryophyllene ,  formed  by  reduction  of  the  nitrosochlorides, 
crystallises  in  needles,  m.  p.  120 — 121°,  [a]D  +61  ’77°. 

The  blue  caryophyllene  nitrosite,  m.  p.  115°,  [a]D  +  102  95°,  when 
treated  successively  with  potassium  hydroxide  and  acetic  acid  in 
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alcoholic  solution,  is  converted  into  a  unimolecular  isomeride,  which 
crystallises  in  colourless  needles,  m.  p.  139 — 139*5°,  [a]^  +120*0°, 
forms  greenish-blue  solutions  in  glacial  acetic  acid  or  alcohol,  de¬ 
colorises  bromine  in  glacial  acetic  acid  solution,  and  if  heated  with 
glacial  acetic  acid  forms  a  crystalline  substance  resembling  nitrocaryo- 
phyllene. 

If  the  solution  of  the  blue  nitrosite  in  alcoholic  potassium  hydr¬ 
oxide  is  acidified  with  acetic  acid  only  after  four  hours,  it  yields 
d -nitrosocaryophyllene,  C]5H.23ON,  crystallising  in  needles,  m.  p. 
162 — -163°,  [a]y  +209*2°;  this  substance  is  unimolecular,  and  de¬ 
colorises  bromine  in  glacial  acetic  acid  solution  or  more  slowly  in  carbon 
tetrachloride  solution. 

When  the  blue  nitrosite  is  boiled  with  light  petroleum  in  a  current 
of  carbon  dioxide,  the  solution  becomes  green  and  finally  yellow,  evolves 
nitric  oxide,  and  deposits  a  voluminous  precipitate  containing  (a)  a 
substance ,  C16H2808N4  or  C15H230YbT3,  which  crystallises  from  acetone 
on  addition  of  light  petroleum  in  silky  needles,  m.  p.  159°  (decomp.), 
and  dissolves  in  aqueous  potassium  hydroxide,  but  is  optically  inactive 
and  does  not  decolorise  bromine,  and  (b)  a  nitrosite,  C16H2204]Sr2, 
which  crystallises  in  flat  needles,  m.  p.  130*5°,  decolorises  bromine  in 
glacial  acetic  acid  solution,  and  is  optically  inactive. 

The  action  of  boiling  alcohol  on  the  blue  nitrosite  leads  to  the  forma¬ 
tion  of  a  substance  crystallising  in  needles,  m.  p.  128°. 

A  new  sesquiterpene,  C15H24,  is  obtained  from  the  light  petroleum 
mother-liquor  from  the  preparation  of  blue  caryophyllene  nitrosite  as 
an  oil,  b.  p.  123— 124°/14*5  mm.,  [a]D  -25  03°,  Dw  0*8990, 
n u  1*49617,  and  with  nitrosyl  chloride  forms  a  nitrosochloride,  m.  p. 
122°,  together  with  traces  of  a-caryophyllene  nitrosochloride,  derived 
probably  from  a  small  admixture  of  caryophyllene,  and  an  oil, [a  ]D  —  17°, 
which  distils  in  a  current  of  steam.  Whether  the  new  sesquiterpene 
is  formed  during  the  preparation  of  the  nitrosite  or  is  present  origin¬ 
ally  in  the  caryophyllene  remains  undecided. 

The  resemblance  of  the  reactions  of  a-caryophyllene  nitrosochloride  to 
those  of  caryophyllene  alcohol  suggests  that  these  substances  are 
closely  related  in  their  constitutions.  G.  Y. 

Components  of  Ethereal  Oils.  Sesquiterpene  Cedrene. 
Friedrich  W.  Semmler  and  Alfred  Hoffmann  ( Ber .,  1907,  40, 
3521 — 3528.  Compare  Rousset,  Abstr.,  1898,  i,  595). — Cedrene,  b.  p. 
124— 126°/12  mm.,  D16  0*9354,  aD  -55°  (100  mm.  tube),  nD  1*50233, 
yields,  on  oxidation  with  potassium  permanganate,  cedreneglycol , 
Ci5H2602,  which  separates  from  acetone  in  centimetre-long  columnar 
prisms,  m.  p.  160°,  b.  p.  186 — 187°/11  mm.,  D15  1*053  ;  it  is  very 
resistant  towards  permanganate  and  only  reacts  very  slowly  with 
acetic  anhydride.  Another  product  of  the  oxidation  is  cedrene-keto- 
aldehyde  or  diketone,  C15H2402,  b.  p.  165°/10  mm.,  D15  1*055,  the 
disemicarbazone  of  which  has  m.  p.  234°.  The  chief  product  is  cedrene- 
ketonic  acid,  C1&H2403,  b.  p.  215 — 222°/ll  mm.  ;  the  semicarbazone  has 
m.  p.  245°;  the  oxime,  m.  p.  about  60°,  whilst  the  methyl  ester,  b.  p. 
160 — 165°/8  mm.,  D15  1*054,  nD  1*484,  forms  a  semicarbazone,  m.  p. 
180°.  Methyl  cedrenedicarboxylate  has  b.  p.  165 — 173°,  nD  1*47936, 
H15  1*081. 
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Cedrone,  C15H220,  formed  by  oxidation  of  cedrene  with  chromic  acid,  is 
a  slightly  yellow  oil  with  an  intense  odour  of  cedarwood,  b.  p.  147 — 150°, 
D12'6  1*011,  wD  1*51202,  aD  -91°30'  (100  mm.  tube),  and  forms  a 
semicarbazone,  m.  p.  242 — 243°.  The  reduction  product,  dihydro- 
isocedrol, C16H2G0,  shows  b.p.  148—15179*5  mm.,  D18  1*007,  wD  1*51202, 
[a]D  —  20°30'.  In  addition  to  cedrone,  another  ketone  is  formed,  b.  p. 
148 — 152710  mm.,  D10  1*005,  aD  -40°.  Crude  cedrone  forms  an 
oxime,  b.  p.  160 — 1 80°/ 1 1  mm.,  and  this  gives  rise  to  an  amine,  b.  p. 
145—150°,  D15  0*979,  1*5097,  a„  -20°36'. 

Dihydrocedrene,  C15Hog,  has  b.  p.  116— 122710  mm.,  D15  0*9052, 
7iD  1*48721.  E.  F.  A. 

First  Runnings  from  Finnish  Turpentine  Oil.  Ossian 
Aschan  ( Zeitsch .  angew.  Ckem.,  1907,  20,  1811 — 1816.  Compare 
Atterberg,  Abstr.,  1880,  663  ;  Harries,  Abstr.,  1898,  i,  232  ;  Aschan, 
Abstr.,  1906,  i,  442,  686). — The  yellowish-brown  colour  and  character¬ 
istic  suffocating  odour  of  the  turpentine  oil  obtained  by  the  distillation 
of  the  roots  of  Finnish  pines  and  firs,  Finns  abies  and  F.  sylvestvis,  is 
chiefly  due  to  the  presence  of  diacety]  and  its  homologues,  and  the 
quinones  derived  from  these  compounds  by  condensation.  In  addition 
to  these  compounds,  the  fraction,  b.  p.  20 — 160°,  obtained  from 
Finnish  turpentine  oil,  was  found  on  investigation  to  contain  simple 
aldehydes,  furan,  sylvan,  benzene,  toluene,  ?^-xylene,  methyl  esters  of 
fatty  acids,  furfuraldehyde,  unsaturated  compounds  (probably  hydro¬ 
carbons),  and  probably  2  : 5-dimethylfuran.  The  fraction,  b.  p. 
100 — 105°,  obtained  from  the  fraction,  b.  p.  20 — 160°,  gave  a  red 
coloration  with  a  pine  shaving  moistened  with  hydrochloric  acid 
similar  to  that  obtained  with  pyrrole.  However,  the  fraction  contains 
no  nitrogen,  so  that  this  reaction  cannot  be  employed  as  a  test  for 
pyrrole  in  distillation  products  obtained  from  wood.  W.  H.  G. 

American  Colophony.  Paul  Levy  {Ber.,  1907, 40,  3658- — 3660). 
— The  statement  made  that  the  abietin  obtained  by  the  distillation  of 
abietic  chloride  (Abstr.,  1906,  i,  870)  is  identical  with  Kraemer  and 
Spilker’s  substance  from  colophony  (Abstr.,  1900,  i,  150)  has  been 
confirmed  by  a  careful  fractionation  of  the  crude  oil  from  the  dry  dis¬ 
tillation  of  American  colophony'. 

Abietic  acid  is  indifferent  to  molten  alkali  and  to  the  usual  reduc¬ 
ing  agents,  although  it  forms  with  hydrogen  bromide  an  additive 
product  pointing  to  this  acid  containing  two  ethylenic  linkings. 

W.  R. 

Chemical  Examination  of  Eriodictyon  Glutinosum.  II. 
Gustav  Mossler  ( Monatsh .,  1907,  28,  1029 — 1039.  Compare  Power 
and  Tutin,  Abstr.,  1906,  ii,  885  ;  Trans.,  1907,  91,  887). — Erio- 
dictyonone  has  [a]f,°  —28*21°.  It  is  now  found  that  eriodictyonone 
tetra-acetate  does  not  form  an  additive  compound  with  bromine,  and; 
further,  that  the  supposed  tetrabromide  is  a  di&rcwio-derivative, 
CIfiH1206Br2  ;  hence  eriodictyonone  cannot  contain  an  ethylene  linking. 
The  presence  of  a  carbonyl  group  is  confirmed  by  the  formation  in 
alcoholic-acetic  acid  solution  of  a  phenylhydrazone,  C16H1405IN2HPh, 
which  separates  in  yellow  crystals,  m.  p.  184—186°.  !N either 
eriodictyonone  nor  its  tetra-acetate  is  oxidised  by  potassium  per- 
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manganate  in  neutral  solution  ;  in  presence  of  an  alkali,  there  is 
obtained  the  resin  formed  by  the  action  of  alkalis  alone. 

When  heated  with  fuming  hydrochloric  acid  in  a  sealed  tube 
at  120°,  eriodictyonone  yields  catechol  and  an  oil ,  which  gives  a  green 
coloration  with  alcoholic  ferric  chloride,  and  is  probably  an  impure 
homocatechol,  C6HsMe(OH)2. 

The  action  of  diazomethane  on  eriodictyonone  leads  to  the  formation 
of  a  methyl  ether,  C15H10O4(OMe)2,  which  crystallises  in  prisms,  m.  p. 
160°,  reduces  ammoniacal  silver  solution,  forms  a  red  resin  when 
heated  with  aqueous  alkalis,  and  gives  a  red  coloration  with  alcoholic 
ferric  chloride.  On  further  treatment  with  an  excess  of  diazomethane, 
this  ether  yields  the  tetramethyl  ether,  C15H802(0Me)4,  which  crystal¬ 
lises  in  yellow  needles,  m,  p,  162°,  is  insoluble  in  aqueous  alkalis,  and 
does  not  give  a  coloration  with  ferric  chloride.  When  fused  with 
potassium  hydroxide,  the  tetramethyl  ether  forms  protocatechuic 
acid. 

In  the  light  of  these  results,  it  is  considered  that  the  constitution 
of  eriodictyonone  must  be  represented  by  the  formula  I  or  II.  In 
both  cases,  the  position  of  the  methoxyl  group  remains  undecided. 


C(OH)«< 

CO 


^>011 

OH 


OMe 


CH0 


OHVV^W'X  X 

CO 

(I.)  (II.) 

(see  also  Power  and  Tutin,  Proc.,  23,  243).  G.  Y. 


OH. 

/ 

OH 


Spectrophotometry  of  the  Chlorophyllins  and  the  Ener¬ 
getics  of  Chlorophyll.  M.  Tsvett  ( Ber .  deut.  hot.  Ges.,  1907,  25, 
388 — 397.  Compare  this  vol.,  i,  787). — Results  obtained  with  an 
alcoholic  solution  of  chloropbyllin  show  that  the  absorption  is  greater 
in  the  blue  portion  of  the  spectrum  than  in  the  red.  The  band 
A  460 — 475  can  be  distinguished  in  solutions  so  diluted  that  the  band 
in  the  red  portion  is  no  longer  visible.  N.  H.  J.  M. 

Phylloxanthin.  M.  Tsvett  ( Biochem .  Zeitsch.,  1907,  0, 373 — 378). 
— A  reply  to  Marchlewski’s  criticism  (this  vol.,  i,  867)  of  the  conclu¬ 
sions  drawn  by  the  author  (this  vol.,  i,  787).  The  spectrum  of 
phylloxanthin  is  very  similar  to  that  of  /3-chlorophyllan ;  neither  sub¬ 
stance  can  be  transformed  into  phyllocyanin.  G.  B. 

New  Method  of  Preparing  Azophenin.  Wladimir  Sciiaposch- 
nikoff  {Zeitsch.  Farb.-Ind.,  1907,  6,  289—291). — Details  are  given  for 
preparing  quinonedichlorodi-imine  by  the  action  of  a  solution  of  bleach¬ 
ing  powder  on  jj-phenylenediamine  or  its  hydrochloride  ;  by  the  method 
used,  a  pure  white  product  is  readily  obtained.  It  is  best  converted 
into  azophenin  by  adding  aniline  to  its  solution  in  benzene;  other  sub¬ 
stances  are  also  formed,  but  azophenin  is  the  principal  product  (2 ‘8 
grams  of  azophenin  from  3 ’5  grams  of  quinonedichlorodi-imine),  and  can 
be  easily  separated  in  a  pure  state.  W.  A.  D. 

Oxidation  of  Aromatic  Amines  by  Means  of  Manganese 
Salt  with  Formation  of  Dyes.  Fritz  Croner  ( Chem .  Zeit.,  1907, 
31,  948 — 949), — If  10  c.c.  of  a  0‘2%  aqueous  solution  of  atoxyl 
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[monosodium  p-aminophenylarsonate]  are  treated  with  10  drops  of  an 
8%  manganous  chloride  solution  free  from  iron  and  three  drops  of 
20%  ammonia,  and  the  resulting  precipitate  dissolved  by  addition  of  a 
moderate  excess  of  sulphuric  acid  to  the  mixture,  there  is  obtained 
an  intense  red  solution.  The  red  substance  is  not  extracted  by 
shaking  with  amyl  alcohol.  The  coloration  is  not  produced  if  the  pre¬ 
cipitate  and  reaction  liquid  are  treated  with  acid  separately.  Color¬ 
ations  are  obtained  in  the  same  manner  with  primary  or  secondary 
aromatic  amines,  but  not  with  tertiary  amines,  nitroamines,  or  acyl- 
amines.  These  results  confirm  Ehrlich  and  Bertheim’s  formula  for 
atoxyl  (this  vol.,  i,  812).  Descriptions  are  given  of  the  colorations 
obtained  with  numerous  aromatic  amino-  and  diamino-compounds ; 
where  the  resulting  substance  is  soluble  in  amyl  alcohol,  the  colour  of 
the  extract  is  also  given. 

The  amount  of  dye  formed  is  proportional  to  the  manganese  salt  and 
not  to  the  alkali  added.  The  colour  reaction  takes  place  in  presence 
of  mercuric  chloride  or  arsenious  acid,  but  is  diminished  in  intensity  by 
addition  of  small  amounts  of  hydrogen  cyanide  or  thiocyanate,  and  is 
suppressed  completely  when  these  are  present  in  molecular  proportion 
to  the  manganese  salt.  Similar  colour  reactions  are  obtained  in  this 
manner,  but  only  in  isolated  cases  with  ferrous  chloride ;  nickel, 
chromium,  and  copper  salts  do  not  give  colorations.  G.  Y. 


Methylfurfuran^'aldoxime.  Correction.  Wilhelm  Meigeh 
(Ber.,  1907,40,3567 — 3568.  Compare  this  vol.,  i,  232). — The  compound, 
m.  p.  51 — 52°,  previously  regarded  as  a  mixture  of  the  syn-  and  anti- 
forms  of  the  oxime,  is  now  shown  to  be  pure  methylfurfuranJz- 
aldoxime.  E.  F.  A. 

Hydroperbromides  of  Negatively- Substituted  4-Pyrones. 
Fkanz  Feist  (Ber.,  1907,  40,  3647 — 3652.  Compare  Abstr.,  1905,  i, 
914;  1906,  i,  974). — Contrary  to  Hantzsch  and  Denstorff’s  view  that 
only  oxides  having  relatively  strong  basic  properties  are  capable  of 
forming  hydroperbromides,  crystalline,  more  or  less  stable  hydro¬ 
perbromides  have  been  prepared  from  4-pyrones  with  feeble  or  no 
basic  properties. 

Hydroperbromides  of  bromo-  and  dibromo-2  :  6-dimethyl-4-pyrones 
were  shown  previously  to  exist  in  the  crude  product  of  the  action  of 
undiluted  bromine  on  2  :  6-dimethyl-4-pyrone ;  the  composition  of  this 
crude  product  is  found  now  to  have  undergone  little  change  in  two 
years.  The  pure  hydroperbromides  are  prepared  by  the  action  of 
bromine  and  hydrogen  bromide  on  bromo-  and  dibromo-2  : 6-dimethyl- 
4-pyrones. 

3-Bromo-2  :  Q -dimethyl-4:- py  rone  hydroperbromide, 
(C7H7G2Br)2,HBr,Br2, 

forms  a  yellow,  crystalline  powder,  decomp.  150°. 

3  :  3-t)ibromo-2  :  ^-dimethyl- 4-pyr one  hydroperbromide , 
(C7H0O2Br2)2,H  Br  ,Br2, 

decomp.  147 — 148°  when  freshly  prepared,  decomposes  only  slowly  at 
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the  ordinary  temperature,  and  can  be  recrystallised  repeatedly  from 
chloroform  containing  traces  of  bromine,  from  which  it  separates  in 
glistening  crystals. 

Ethyl  chelidonate  and  ethyl  dibromochelidonate  form  hydroper- 
bromides,  CnH120G,HBr,Br7  and  C11H10OHBr2,HBr,Br5,  respectively, 
which  crystallise  in  reddish-brown  needles  or  prisms,  but  are  less 
stable  than  the  hydroperbromides  of  the  bromiuated  dimethylpyrones, 
decomposing  when  washed  with  ether  or  light  petroleum  or  on  exposure 
to  air,  evolving  fumes  of  bromine  and  hydrogen  bromide.  G.  Y. 


Synthesis  of  Benzopyrylium  Derivatives.  Herman  Decker 
and  Theodor  von  Fellenburg  ( Ber .,  1907,  40,  3815 — 3818). — Benzo¬ 
pyrylium  derivatives  may  be  prepared  by  the  method  employed  by 
Biinzly  and  Decker  (Abstr.,  1904,  i,  912)  in  the  synthesis  of  xantho- 
nium  compounds ;  thus,  2-substituted  benzopyrylium  compounds  are 
obtained  by  the  action  of  magnesium  alkyl  bromides  on  coumarin  : 

C,H,<°H^C11>CO  +  RMgBr  = 

0,H4<2!?£E>CR<OMgBr)  _>  C,Ht<25j^>CB. 

They  also  result  from  the  ring-condensation  of  the  products  obtained 
by  the  interaction  of  acetaldehyde  or  ketones  and  salicylaldehyde  : 

c6h4<oh°  +  ch2r-co-r'  - 


n  „  /CH'.CR-CO-R' 
X)H 


C6H4<“>CR'. 


Hydrogen  chloride  passed  into  a  mixture  of  resorcylaldehyde,  and 
acetophenone  precipitates  l-hydroxy-2-pkenylbenzopyrylium  chloride, 
CH*CH\ 

OH-C0H3< _ ;0Ci>CPh,  identical  with  the  compound  obtained  by 


Biilow  and  Sicherer  (Abstr.,  1902,  i,  113)  from  benzoylacetaldehyde 
and  resorcinol.  The  compounds  obtained  by  Blilow  (Abstr.,  1901,  i, 
400,559;  1902,  i,  113)  from  1  : 3-diketones  and  dihydroxybenzenes 
are  therefore  hydroxybenzopyrylium  salts.  The  formulae  of  these 
compounds  must  consequently  contain  1  mol.  of  water  less  than  is 
present  in  the  formulae  assigned  to  them  by  Biilow ;  this  mol.  of  water 
is  really  present  as  water  of  crystallisation. 

7-Hydroxy-2-phenylbenzopyrylium  picrate  loses  its  water  of  crystal¬ 
lisation  at  100°  without  undergoing  decomposition  as  stated  by  Biilow 
and  Sicherer  ( loc .  cit.).  W.  H.  G. 


Synthesis  of  Leuco-coumaranketones.  Stanislaus  von 
Kostanecki,  Victor  Lajipe,  and  Ch.  Marschalk  {Ber.,  1907,  40, 
3660 — 3669). — The  synthesis  of  p-benzoylcoumarans  was  attempted  in 
order  to  throw  further  light  on  the  constitution  of  catechin  (compare  this 
vol.,  i,  73).  Two  methods  were  tried:  (1)  the  conversion  of  jo-hydroxy- 
benzophenone  into  the  corresponding  coumaran  derivative,  (2)  inter¬ 
action  of  aromatic  acid  chlorides  in  the  presence  of  aluminium  chloride 
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on  coumaran  and  its  substitution  derivatives.  The  first  method  did 
not  yield  the  desired  result.  By  the  condensation  of  3-chloro-4- 
hydroxybenzophenone  and  ethylene  dibromide  in  the  presence  of 
sodium  methoxide,  3-chloro-d-fi-brornoethoxybenzophenone, 
CH3BfCH2-0-CtiH3Cl-C0Ph, 

is  formed  as  chief  product.  It  crystallses  in  small,  white  plates,  m.  p. 
79 — 80°.  There  is  also  formed  the  sparingly  soluble  4  : 4" -ethylene- 
dioxy-bis-3-chlorobenzophenone,  C2H4(0’C6H3Cl*C0Ph)2,  crystallising  in 
white  needles,  m.  p.  224 — 226°.  All  attempts,  however,  to  close  the 
coumaran  ring  by  the  Wurtz  reaction  were  unsuccessful,  and  the  same 
remark  applies  to  the  bromo-derivatives.  S-Bromo-d-fi-bromoethoxy- 
benzophenone,  C15H1202Br2,  crystallises  in  white  leaflets  from  dilute 
alcohol,  m.  p.  96—97°;  the  4  :  4" -ethylenedioxy-bis-'d  brornobenzop/tenone, 
C28H20O4Br2,  m.  p.  229 — -230°.  3  \  b-Dibromo-k-fi-brorrioethoxy- 
benzophenone,  C15H1102Br3,  crystallises  in  white  plates,  m.  p. 
106 — 107°;  the  corresponding  ethylenedioxy- derivative, 

^28^-18^4^r4’ 

has  m.  p.  217—218°. 

4:-(3-£romoethoxybenzophenone,  C15H1302Br,  which  crystallises  in 
prisms  from  alcohol,  m.  p.  72°,  does  not  yield  p-benzoylcoumaran  on 
treatment  with  aluminium  chloride;  the  product  obtained  is  p-benzoyl- 
phenol.  The  corresponding  ethylenedioxy -compound ,  C28H2204,  has 
m.  p.  195°. 

Coumaran  itself  reacts  easily  with  aromatic  acid  chlorides  in  the 
presence  of  aluminium  chloride  and  from  analogy  to  the  phenol  ethers, 
the  conclusion  is  drawn  that  substitution  occurs  in  the  para-position 
to  the  oxygen  atom. 

O 


4 -Benzoi/lcoumaran,  1 

corh! 


crystallises 


from  light  petroleum  in  the  triclinic  system  [a  :  b  :  c  =  1’4568  :  1  :  1’8354; 
a  101°32',  (i  109°45',  y  103°9'].  By  reduction  of  an  alcoholic  solution,  the 
leuco-p-benzoylcoumciran  was  obtained  as  a  viscous  oil ;  it  is  conjectured 
to  be  the  parent  substance  of  catechin.  4 -Veratroylcoumaran, 

CaH3(OMe)2-CO-CeH3<^°^CH2,  . 

crystallises  in  stout,  white  prisms,  m.  p.  136 — 137°,  and  gives  on 
reduction  leuco-i-veratroylcoumaran, 

C6Ha(OMe)i-CH(OH)-C6H3<^°'>CH2, 

stout  prisms,  m.  p.  97 — 98°.  2 -Trimethylgalloyl coumaran, 

C„H2(0  Me)s-  CO  •C«H3<“£>CH2, 

forms  needles,  m.  p.  110 — 111°,  and  its  fewco-compound,  C18H20Oa, 
forms  leaflets,  m.  p.  108 — 109°. 

Chroman  also  combines  with  acid  chlorides  to  form  similar  deriv¬ 
atives.  6-Benzoylchroman,  C16H1402,  is  an  oil,  b.  p.  365°/710  mm., 
solidifying  to  a  crystalline  mass  in  a  cold  mixture.  6 -Veratroyl* 
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u  l  2,  crystallises  in  white  needles, 

Oxd-2  OH-2 


m.  p. 

115- 


103- 

-116c 


-104° ;  its  Zewco-compound,  C18H20O4,  forms  prisms,  m.  p. 


The  following  compounds  are  also  described  :  p- veratroyl-o-ethyl - 
anisole,  C6H3(OMe)2,CO*C6H3Et*OMe,  which  crystallises  in  white 
needles,  m.  p.  103  — 104°,  and  its  Zewcc>-derivative,C18H2204,  white  needles, 
m.  p.  84 — 85°  ;  p- trimethylgalloyl-o-ethylanisole ,  C19H2205,  m.  p.  105°, 
the  Zewco-compound  has  m.  p.  86 — 88°.  W.  R. 


Further  Synthesis  in  the  Flavone  Group.  Stanislaus  von 
Kostanecki  ( Ber .,  1907,  40,  3669 — 3677). — [With  M.  Kolker.] — 
6- Hydroxy  -  4' -i&opropylflavone,  C19H20O3,  prepared  by  the  interaction  of 
quinacetophenone  monomethyl  ether,  cumenol,  and  sodium  hydroxide, 
crystallises  from  alcohol  in  colourless  leaflets,  m.  p.  90°.  3-Bromo-Q- 

O — CH*C  H  Pr£ 

methoxy-k' -isopropylflavanone,  OMe-C6H3<^^  cuu  6  *  ’ 

by  brominating  the  corresponding  methoxyisopropylflavanone  in 
carbon  disulphide,  forms  white  needles,  m.  p.  125 — 127°.  Like  all 
3-bromoflavanones  when  treated  with  concentrated  potassium 
hydroxide  in  alcoholic  solution,  hydrogen  bromide  is  eliminated  and 

O— OC  H  Pr^ 

Q-methoxy-i'-isopropylJlavone,  OMe*C6H3<[  m  f 4  ,  is  obtained  ; 

LO-C-H 

it  crystallises  from  dilute  alcohol  in  white  leaflets,  m.  p.  135°.  On 
heating  with  hydriodic  acid,  3-hydroxy-i'-iiopropylJiavone,  C18H1603,  is 
formed,  and  from  alcohol  gives  pale  yellow  needles,  m.  p.  182 — 183°. 
[With  A.  Tobler.] — 2'  -  Hydroxy -i' -methoxy-i-isopropylchalkone, 

OMe-  C6H3(OH)  ■  CO-  CH  i  C  H  •  C6H4Pr£, 
prepared  by  condensing  cuinenol  with  pteonol,  crystallises  from 
alcohol  in  yellow  leaflets,  m.  p.  104°.  When  an  alcoholic  solution  of 
this  compound  is  heated  with  dilute  hydrochloric  acid  for  twenty -four 
hours,  it  is  transformed  into  7 -methoxy -isopropylflavanone, 

OMe-C  H  /0-?H-C6H4Pr^ 

0  6  3<xx>ch2 

which  crystallises  in  prisms,  m.  p.  75°.  Amyl  nitrite  and  hydro¬ 
chloric  acid  convert  the  flavanone  into  the  isonitroso-derivative, 
which,  however,  is  unstable,  and  there  results  7 -methoxy-M -isopropyl- 
O — C*C  IT  Pr^ 

Jlavanol ,  OMe-C6H3<C_  M  4  ;  it  crystallises  in  pale  yellow, 


glistening  leaflets,  m.  p.  201°.  Like  all  flavanols,  the  yellow  sodium 
salt  is  sparingly  soluble ;  the  acetate,  C21H20O5,  has  m.  p.  163 — 164°. 
Reduction  of  the  methoxyisopropylflavanol  with  hydriodic  acid  gives 
rise  to  7-hydroxy-i'-isopropylJlavanol,  C18H1604,  which  forms  almost 
colourless  leaflets,  m.  p.  243°;  the  diacetate,  C22H20O6,  crystallises  in 
white  needles,  m.  p.  124°. 

[With  H.  Rabinowitsoh.] — 2' -Hydroxy-3' :  4' -dimethoxy-A-isopropyl- 
chalkone,  OH-CC)H2(OMe)2-CO-CH!CH-C6H4Pr^,  prepared  from 
gallacetophenone  dimethyl  ether  and  cumenol  in  the  presence  of 
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50%  sodium  hydroxide,  crystallises  in  yellow  leaflets,  m.  p.  114°, 
and  forms  the  starting  point  for  the  preparation  of  the  7  :8- 
dihydroxyisopropylflavanol  in  a  similar  manner  to  that  of  the 
7'hydroxy-compound. 

7  : 8- DimethoxyA' -isopropyljlavanone,  C20H22O4,  forms  small,  white, 
granular  crystals,  m.  p.  92°.  The  isonfiroso-derivative,  C20H21O5N,  is 
stable  and  has  m.  p.  173°. 

7  :  8- Dimethoxy-M-isopropylJlavanol ,  C20H20O5,  forms  pale  yellow 
needles,  m.  p.  162°,  and  yields  an  intensely  yellow  sodium  salt ;  the 
acetate,  C22H  2006,  white  needles,  m.  p.  152°. 

7  :  8- Dihydroxy-i' Asopropylflavanol,  C,8Hlfi05,  crystallises  in  glisten¬ 
ing  leaflets,  m.  p.  265° ;  the  diacetate ,  C24H2208,  forms  white  needles, 
m.  p.  152°. 

[With  G.  Stenzel.] — 2-Cumenylideneaceto-\-naphthol , 


oh-c13h(1 


•CO-CH:CH-C6H4Pr0, 
prepared  from  cumenol  and  2-aceto-l-naphthol  under  similar  conditions 
to  the  benzylidene  compound  (compare  Abstr.,  1898,  i,  369),  crystal¬ 
lises  from  alcohol  in  orange-red 


prisms, 

c24h22o3 


\/\/CH2 
CO 


C22H1803,  crystallises  in  pale  yellow  needles,  m.  p 
acetate,  C24H20O4,  is  white,  m.  p. 


in 

m.  p.  98° ;  the  acetate, 
is  pale  yellow,  m.  p. 
-CHMe„  88 — 89°.  4' -iso  Propyl-a-naphtha- 

Jlavanone  (annexed  formula)  forms 
colourless  prisms,  m.  p.  134 — 135°; 
the  corresponding  jlavanol, 
211—212°;  the 

157°.  W.  E. 


Preparation  of  Santalyl  Esters.  Chemische  Fabrik  vor 
Heyden  (Aktien-Gesellschaft)  (D.R.-P.  182627.  Compare  Abstr., 
1906,  i,  972). — The  santalyl  esters  of  the  higher  fatty  acids  from 
valeric  acid  onwards  do  not  possess  the  unpleasant  odour  and 
irritating  properties  of  free  santalol  and  its  esters  with  acetic  acid 
and  its  immediate  homologues. 

Santalyl  stearate ,  a  clear  yellow  oil,  is  prepared  by  mixing  santalol 
and  stearyl  chloride  and  completing  the  reaction  on  the  water-bath  ; 
it  separates  on  the  addition  of  alcohol. 

Santalyl  valerate  aud  santalyl  oleate  resemble  the  preceding  com¬ 
pound,  and  are  prepared  respectively  in  a  similar  manner  from  valeryl 
and  oleyl  chlorides  and  santalol.  G.  T,  M. 


Preparation  of  Thionaphthen  Derivatives.  Kalle  &  Co. 
(D.R.-P.  184469). — o-Aminophenylthioglycollic  acid,  prepared  from 
o-thioaniline  and  chloroacetic  acid,  when  diazotised  and  treated  with 
potassium  cuprocyanide  furnishes  o -cyanophenyllhioglycollic  acid, 
yellowish  needles,  m.  p.  142°.  This  substance  on  hydrolysis  with 
aqueous  sodium  hydroxide  yields  o-amino-(\)-thionaphthen-2-carboxylic 
acid,  which  on  further  treatment  with  alkali  gives  rise  to  3-hydroxy- 
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(l)-thionaphthen-2-carboxyIic  acid  and 

c.HX^ca, 


3-hydroxy-(  1  )-thion  aphthen , 
G.  T.  M. 


Some  New  Alkaloids  from  Plants.  AmT,  Pictet  and  G.  Court 
( Ber 1907,  40,  3771—3783;  Bull.  Soc.  chim.,  1907,  [iv],  1, 

1001  — 1016). — The  hypothesis  put  forward  by  Pictet  (Abstr.,  1905, 
i,  541)  receives  support  from  the  fact  that  alkaloids  of  simple  structure 
are  obtained  by  steam  distillation  from  plants  which  have  been 
treated  with  dilute  sodium  carbonate  solution. 

The  concentrated  aqueous  extract  of  tobacco  leaves  (“  raw  nicotine”) 
yields,  when  distilled  at  80 — 120°,  an  alkaline  distillate  from  which 
pyrrolidine  and  1-methylpyrroline  were  isolated  and  identified  by 
means  of  their  auri-  and  platini-chlorides.  1  -Methylpyrroline  picro- 
lonate  crystallises  in  yellow  prisms,  m.  p.  222°  (decomp.). 

Black  pepper  yields  a  distillate  which  does  not  contain  piperidine  as 
stated  by  Johnstone  (Abstr.,  1889,  298),  but  a  base  which  is  probably 
a  (7-methylpyrroline,  C5H9N  ;  the  aurichloride ,  C5H9N,HAuC14,  crystal¬ 
lises  in  yellow  leaflets  or  flat  needles,  m.  p.  182°;  the  picrolonate  is  a 
vellow,  crystalline  powder,  m.  p.  217°;  th e  platinichloride, 
(C5H9N)2,H2PtClG, 
m.  p.  203°,  forms  microscopic,  orange  prisms. 

The  distillate  from  carrot  leaves  was  found  to  contain  pyrrolidine 
and  a  new  base,  daucine,  CX1H18N2,  a  colourless,  oily  liquid  with 
a  nicotine-like  odour,  b.  p.  240 — 250°,  [a]D  +  7,74°  in  ether.  The 
hydrochloride  forms  long  needles  ;  no  precipitate  is  produced  on  adding 
auric,  platinic,  or  mercuric  chloride  to  a  solution  of  the  hydrochloride. 
The  hydrochloride  when  heated  with  ziDC  dust  does  not  give  a  coloration 
with  a  pine  shaving.  The  base  obtained  from  carrot  seeds  is  not 
identical  with  daucine,  since  it  gives  the  pyrrole  reaction  and  its 
aurichloride ,  ra.p.  172 — 175°  (decomp.),  is  insoluble. 

The  leaves  of  parsley  yield  a  base,  the  crystalline  hydrochloride 
of  which  gives  the  pyrrole  reaction  when  heated  with  zinc  dust ;  no 
precipitate  is  obtained  on  adding  auric  or  platinic  chloride  to  a  solu¬ 
tion  of  the  hydrochloride ;  the  picrolonate  forms  yellow,  microscopic 
needles,  m.  p.  210°. 

Coca  leaves  yield  a  base ,  the  hydrochloride  of  which  gives  the  pyrrole 
reaction  when  heated  with  zinc  dust.  No  precipitate  is  formed  on 
adding  picric  acid,  auric  or  platinic  chloride  to  a  solution  of  the  hydro¬ 
chloride  ;  picrolonic  acid  produces  a  yellow,  flocculent  precipitate. 

The  authors  consider  that,  since  the  above  bases,  with  the  exception 
of  daucine,  belong  to  the  pyrrole  group,  they  are  probably  derived 
from  the  plant  albumin.  W.  H.  G. 

Cinchona  Alkaloids.  VII.  A  New  Oxidation  Product 
of  Cinchonine.  Paul  Kabe  [with  Ernst  Ackermann  and  W. 
Schneider]  {Ber.,  1907,  40,  3655 — 3658). — An  intermediate  product 
of  the  oxidation  of  cinchonine  by  chromic  acid  in  either  sulphuric  acid 
or  glacial  aoetic  acid  has  been  isolated  in  small  quantity.  It  is  a  base , 
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C19H20ON2,  containing  two  atoms  of  hydrogen  less  than  cinchonine, 
and  crystallises  in  pale  yellow  needles,  m.  p.  126 — 127°,  [a]i,°  +68‘8° 
in  3*3%  alcoholic  solution.  Although  a  strong  base,  it  also  dissolves 
in  aqueous  alkali  hydroxides,  from  which  it  is  precipitated  by  carbon 
dioxide.  It  is  oxidised  by  chromic  acid  to  cinchonic  acid  and  meroquin- 
enine ;  potassium  permanganate  and  bromine  are,  however,  without 
action.  The  hydrochloride,  C19H20OI72,HC1,  crystallises  in  white 
needles,  m.  p.  245 — -247°;  the  methiodide ,  has  m.  p.  232 — 233°,  and 
the  dihydroiodide  is  oily.  The  base  combines  with  hydroxylamine. 

W.  R. 

True  and  False  (Pseudo-)  Commercial  Tannates  of  Quinine. 
Pietro  Biginelli  ( Gazzetta ,  1907,  37,  ii,  205 — 226). — Tannic  acid  is 
capable  of  forming,  with  the  ordinary  salts  of  quinine,  additive  com¬ 
pounds  which  are  usually  yellow.  Such  compounds,  containing 
variable  proportions  of  tannic  acid,  are  always  obtained  when  solutions 
of  tannic  acid  act  on  quinine  salts.  Many  of  the  commercial  quinine 
tannates  are  compounds  of  this  nature,  retaining  some  of  the  qualities 
of  the  quinine  salts  from  which  they  have  been  prepared,  and  are  hence 
termed  pseudo-  or  false  tannates.  Quinine  pseudo-tannates  of  constant 
composition  can  be  prepared  under  constant  conditions.  The  percent¬ 
age  of  quinine  in  these  compounds  varies  from  18  to  39.  Tannic  acid 
is  not  capable  of  displacing  sulphuric  or  hydrochloric  acid  from  its 
combination  with  quinine.  True  quinine  tannates  can  only  be  pre¬ 
pared  by  mixing  solutions  of  the  base  and  acid  in  proportions  varying 
according  to  the  tannate  required. 

The  following  compounds  have  been  prepared  and  analysed. 

(1)  True  quinine  tannates  :  C20H24()2N2,C14H10O9,3H2O  ; 

^2oH2402N2,2C14H1009,6B  2©  C120£r24O2N2,3C]4H10O9,10H2O. 

(2)  False  or  pseudo-tannates:  4(C20H24O2N2,H2SO4),5C14H10O9,13H2O  ; 

2(C20H24O2N2,H2SU4),5C14H10O9,20H2O; 

2(C20H24O2N2H2yO4),7C14H10O(),25H2O; 

2C20H,4O2N2,H2SO4,5ChH10O0,20H2O; 

2(C20H24O2N2,2HOl),5C14H10O9,13.H2OJ 
O20B24O2N2,2HC1,5C14H10O9,.tH2O.  T.  H.  P. 

A  Base  Obtained  in  the  Working  Up  of  the  Alkaloids 
Occurring  with  Cocaine.  Carl  Liebermann  (Ber.,  1907,  .40, 
3602 — 3603). — Anhydroecgonine  ethyl  ester  (Einhorn,  Abstr.,  1887, 
741  ;  Willstatter,  Abstr.,  1901,  i,  649)  has  been  found  in  the  ecgonine 
residues  obtained  in  the  separation  of  the  subsidiary  alkaloids  of 
crude  cocaine.  It  is  formed  probably  by  esterification  of  anhydro¬ 
ecgonine  during  the  process  of  separation.  The  ethyl  ester,  b.  p. 
130 — 132°/11  mm.,  [a]D  -51°33',  is  hydrolysed  by  boiling  hydro¬ 
chloric  acid,  D  14  25,  forming  anhydroecgonine.  The  picrate, 
CjjH^O^jCgHgOfNg,  crystallises  in  yellow  leaflets,  m.  p.  168°;  the 
platinichloride,  m.  p.  217°  (211°:  Einhorn,  loc.  cit.)  ;  the  aurichloride, 
CnHll702N,IIAuCl4,  forms  lemon-yellow  granules,  m,  p.  124°. 

G.  V. 
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isoConiine,  Albert  Ladenburg  ( Ber ,,  1907,  40,  3734 — 3736. 
Compare  Abstr.,  1906,  i,  692). — In  consequence  of  Loffler’s  suggestion 
that  the  high  rotatory  power  of  synthetic  coniine  is  due  to  the 
presence  of  allylpiperidine,  the  author  has  attempted  to  prepare  the 
alkaloid  by  a  method  which  excludes  the  formation  of  the  unsaturated 
base.  Methylpicolylalkine  is  reduced  by  hydriodic  acid  and  amorphous 
phosphorus  at  125°,  the  product  treated  with  zinc  dust  and  cold  water, 
and  the  resulting  propylpyridine  reduced  by  sodium  and  alcohol  to 
propylpiperidine,  which  is  resolved  by  tartaric  acid.  The  liberated 
base  is  pure  isoconiine,  and  has  [a]™'5  + 17-85°.  C.  S. 

Morphine.  XIV.  allcn/r-Codeine,  a  New  Isomeride  of 
Codeine.  Ludwig  Knorr,  Heinrich  Horlein,  and  Clemens  Grimme 
{Ber.,  1907,  40,  3844 — 3851). — It  has  been  lately  pointed  out  by 
Knorr  and  Horlein  (this  vol.,  i,  789)  that,  of  the  two  compounds, 
^-codeine  and  isocodeine,  quoted  in  the  literature  as  being  isomeric 
with  codeine,  ^-codeine  is  a  structural  isomeride  of  codeine.  Un¬ 
certainty  exists,  however,  regarding  Schryver  and  Lees’  “isocodeine” 
(Trans.,  1901,  79,  576),  which  is  a  mixture  containing  appreciable 
amounts  of  ij/  codeine,  the  presence  of  the  latter  doubtless  accounting 
for  the  i//-codeinone  obtained  by  the  oxidation  of  “  isocodeine.”  In 
attempting  to  prepare  pure  isocodeine,  the  authors  have  obtained 
a  new  base,  isomeric  with  codeine ;  crude  isocodeine  appears  to  contain 
isocodeine,  ^-codeine,  and  small  amounts  of  this  new  base,  which,  for 
the  present,  is  termed  ai/o-i^-codeine.  When  this  new  base  is  oxidised 
with  chromic  acid  in  sulphuric  acid  solution,  it  forms  i^-codeinone, 
and  accordingly  contains  the  alcoholic  hydroxyl  group  in  position  8. 

The  melting  points  and  specific  rotations  of  the  isomeric  morphines, 
codeines,  and  methylmorphimethines  are  quoted  in  tabular  form,  and 
also  the  melting  points  and  specific  rotations  of  the  corresponding 
methiodides. 

From  the  products  of  the  hydrolysis  of  chloromorphide,  y-iso- 
morphine,  a  new  isomeride  of  morphine,  has  been  isolated.  This 
compound  has  m.  p.  278°,  [a]},50  —94°  (solvent  not  stated),  and  its 
methiodide  has  m.  p.  295°  and  [a]}f  -51°  ;  when  methylated,  it  forms 
i^-codeine  [compare,  however,  Lees  (Trans.,  1907,  91,  1408),  who  has 
also  lately  studied  the  hydrolysis  of  chloromorphide  and  obtained,  as 
one  of  the  products,  neoisomorphine,  which  seems  to  be  identical  with 
the  above-mentioned  y-isomorphine]. 

allo-xj/ -Codeine  is  possibly  identical  with  Lees’  /8-isocodeine.  It  is 
prepared  as  follows  from  the  mixture  of.  bases  obtained  by  the  method 
of  Schryver  and  Lees  by  the  hydrolysis  of  bromocodeide.  Potassium 
iodide  is  added  to  the  solution  of  this  crude  isocodeine  in  dilute  acetic 
acid,  when  a  mixture  of  i/'-codeine  and  alio- ^-codeine  hydriodides 
gradually  separates  and  may  be  separated  by  means  of  absolute 
alcohol.  As  an  alternative  method,  crude  isocodeine  is  acetylated  by 
means  of  boiling  acetic  anhydride  and  the  mixture  of  acetyl  deriv¬ 
atives  separated  by  means  of  absolute  alcohol,  in  which  acetyl  allo-'ty- 
codeine  is  soluble  with  difficulty,  and  separates  in  tiny  needles, 
m.  p.  194—195°. 
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allo-i p-Codeine,  obtained  either  from  the  hydriodide  or  the  acetyl 
derivative,  is  an  oil  with  a  bluish- violet  fluorescence  ;  it  has  not  yet 
been  obtained  crystalline.  In  absolute  alcohol,  it  has  [a]}f  —  228° 
(c  =  4'5).  Its  hydriodide  separates  from  water  in  spear-shaped  crystals 
decomposing  at  280 — 285°;  in  aqueous  solution,  it  has  [a]*?  -153° 
(c  =  1-967).  It  differs  from  ^-codeine  hydriodide,  which  crystallises 
from  water  in  glistening  leaflets,  contains  1H20,  has  m.  p.  260 — 265° 
(decomp.),  and  [a]},5  -57°. 

When  alio- (//-codeine  is  oxidised,  it  forms  i^-codeinone. 

Acetylsd\o-\p-codeine  crystallises  from  absolute  alcohol  in  needles, 
m.  p.  194 — 195°,  and  differs  from  acetyl-i//~codeine,  which  is  an  oil, 
and  from  acetylcodeine,  which  has  m.  p.  133-5°.  Its  methiodide, 
C20H23O4K,MeI,EtOH,  separates  from  absolute  alcohol  in  leaflets, 
m.  p.  about  260°  (decomp.). 

allo-i/'- Codeine  methiodide ,  C18H2103lSr,MeI,  crystallises  from  methyl 
alcohol  in  rectangular  leaflets,  m.  p.  about  215°  (decomp.).  In 
aqueous  solution,  it  has  [a]},5  -142°  (c  =  1*728).  When  boiled  with 
sodium  hydroxide,  it  forms  a  methine  base  which,  for  the  present, 
is  termed  £- methylmorphimethine ;  it  is  apparently  related  to  e-methyl- 
morphimethine  in  the  same  manner  as  allo-if/- codeine  is  related  to 
i/z-codeine.  The  new  base  has  [a]n  — 174°  (c  =  8'9 1)  in  alcoholic 
solution  (after  treatment  with  alcoholic  potassium  hydroxide)  ;  when 
dried  until  constant  in  weight,  it  gave  [a]},5  -178°  (c=10‘955)  in 
alcoholic  solution.  Its  methiodide,  C19H2303N,MeI,  is  a  colourless 
powder,  m.  p.  about  180°  (indefinite) ;  in  aqueous  solution,  it  has 
[a]},5  -148°  (c- 2-486).  A.  McK. 

Morphine.  XV.  Dioxycodeine  and  Deoxydihydrocodeine. 
Ludwig  Knorr  and  Rudolf  Waentig  {Ber.,  1907,  40,  3860 — 3868). 
— In  continuation  of  the  work  of  Knorr  and  Horlein  (this  vol. ,  i,  235), 
it  is  found  that  deoxycodeine  is  best  prepared  by  the  reduction  of 
bromocodeide  or  chlorocodeide  with  zinc  dust  and  alcohol  in  the 
absence  of  acid.  The  reduction  product,  obtained  by  means  of  sodium 
and  alcohol,  is,  however,  not  identical,  as  was  formerly  supposed,  with 
the  product  obtained  by  the  action  of  zinc  and  hydrochloric  acid  or 
of  zinc  dust  and  alcohol ;  it  is  Isevorotatory,  whereas  the  other 
products  are  dextrorotatory. 

From  the  dextrorotatory  deoxycodeine  of  Knorr  and  Horlein,  the 
laevorotatory  base,  deoxydihydrocodeine,  is  obtained  by  the  action  of 
sodium  and  alcohol. 

Deoxycodeine-  melts  at  about  126°  and  crystallises  from  dilute 
methyl  alcohol  in  glistening,  hexagonal  or  rhombic  leaflets.  In 
alcoholic  solution,  it  has  [a]’D5  4-119 — 121°  (c  =  4-9215). 

Deoxycodeine  hydrochloride,  C18H2102N,HCl,Et0H,  crystallises  from 
absolute  alcohol  in  glistening  prisms,  which  soften  at  about  165°,  and 
have  m.  p.  about  270°  (decomp.);  in  aqueous  solution,  it  has 
Md  +84 — 87°.  The  hydriodide,  ClgH2]l02K,HI,  separates  from  water 
in  needles,  m.  p.  about  265°  (decomp.).  The  benzoate  crystallises  from 
water  in  tiny,  prismatic  needles,  m.  p.  about  188°;  in  absolute  alcohol, 
it  has  [a]u  +  106°  (c  =  5‘53).  The  acetyl  derivative  is  an  oil,  and  forms 
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an  hydriodide,  C20H23O3N,HI,  which  separates  from  water  in  silky 
needles,  m.  p.  230°  (indefinite),  and  a  methiodide, 

C20H23O3N,MeI,EtOH, 

which  crystallises  from  absolute  alcohol  in  yellow  needles,  m.  p. 
about  270°. 

Deoxycodeine  forms  a  glassy  methiodide,  from  the  aqueous  solution 
of  which  a  brown  oil  separates  on  boiling  with  sodium  hydroxide  ; 
when  this  oil  is  crystallised  from  absolute  alcohol,  it  forms  yellow 
prisms,  m.  p.  162 — 164°,  and  is  the  methine  base  of  deoxycodeine.  It 
is  readily  oxidised  even  at  the  ordinary  temperature  by  the  air  ;  its 
nitrate,  C19H2302N,HN03,  is,  however,  more  stable  and  separates  from 
acetic  acid  in  silky  needles,  m.  p.  202°. 

Methyldeoxycodeine  methiodide,  C19H2302N,MeI,  obtained  by  the 
methylation  of  deoxycodeine  in  alkaline  solution  with  methyl 
sulphate  and  interaction  of  the  product  with  potassium  iodide, 
crystallises  in  glistening  leaflets,  m.  p.  251 — 252°,  with  preliminary 
softening.  It  has  [a]o  +  108°  (c  —  2-290)  in  alcoholic  solution. 

When  the  aqueous  solution  of  methyldeoxycodeine  methiodide  is 
boiled  with  sodium  hydroxide,  an  oil  separates,  which  is  very 
unstable ;  it  decomposes  in  hydrochloric  acid  solution  giving 
dimethylmorphol. 

Deoxydihydrocodeine,  C]8H2302N,JH20,  crystallises  from  dilute 
methyl  alcohol  in  glistening  leaflets,  m.  p.  about  132°;  the  anhydrous 
compound  has  [a]},5  —24°  (c  =  5*171)  in  absolute  alcoholic  solution. 
Its  hydrochloride,  ClgH2302N,HCl,Et0H,  has  m.  p.  about  155° 
(decomp.),  and  [a]if  -  17°  (c  =  5'289)  in  aqueous  solution.  The  benzoate 
separates  from  ethyl  acetate  in  tetrahedra,  m.  p.  about  180°,  and  has 
[a]i?  —9°  (c  =  5T45). 

Methyldeoxydihydrocodeine  methiodide,  C19H2502N,MeI,  obtained  by 
methylating  deoxydihydrocodeine  with  methyl  sulphate  and  then 
causing  the  product  to  react  with  potassium  iodide,  separates  from 
water  in  leaflets  and  from  alcohol  in  needles,  m.  p.  248 — 249° 
(indefinite),  and  has  [a]'05  -  12°  (c  =  2‘773)  in  99%  alcoholic  solution. 

A.  McK. 

Preparation  of  Narceine  and  Homonarceine  Derivatives. 

Knoll  &  Co.  (D.R.-P.  183589.  Compare  this  vol.,  i,  236). — Narceine 
and  homonarceine  were  formerly  alkylated  by  treatment  with  alkyl 
sulphates,  and  it  is  now  found  that  the  same  derivatives  are  obtained 
by  the  action  of  alkyl  iodides,  methyl  phosphate,  and  methyl  nitrate. 

Ethylnarceine  hydrochloride,  m.  p.  231°,  may  be  obtained  from  the 
product  of  the  interaction  of  ethyl  bromide  on  the  potassium  deriv¬ 
ative  of  narceine. 

Methylnarceine  hydrochloride,  m.  p.  243°,  is  produced  by  treating 
the  potassium  derivative  of  narceine  with  methyl  phosphate  and  com¬ 
bining  the  resulting  base  with  hydrochloric  acid.  G.  T.  M. 

The  Action  of  Ozone  on  Thebaine.  Robert  Pschorr  and 
Hans  Einbeck  ( Ber .,  1907,  40,  3652 — 3654). — Morphine  bases  are 
converted  into  [phenanthrene  derivatives  by  treatment  with  ozone, 
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the  side-ring  containing  nitrogen  undergoing  rupture.  Thebaine, 
however,  behaves  differently,  the  nitrogen  ring  remains  intact,  a  60% 
yield  of  a-thebaizone,  Clf)H21OgN,  leaflets,  m.  p.  125 — 126°  (corr.),  is 
obtained  containing  two  atoms  of  oxygen  more  than  thebaine.  This 
new  compound  contains  two  methoxyl  groups  like  thebaine,  and  the 
presence  of  a  carbonyl  group  is  shown  by  the  formation  of  a  mono- 
semicarbazone,  C20H.24O5bT4,  which  crystallises  in  flat  rods,  m.  p.  2C2° 

(corr.).  On  dissolution  of  the  thebaizone 
in  dilate  sodium  hydroxide  solution,  hydro¬ 
lysis  of  one  methoxyl  group  occurs,  and  the 
conclusion  is  drawn  that  one  of  the  methoxy- 
groups  exists  as  the  ester.  The  fifth  oxygen 
atom  is  indifferent.  These  results,  taken  in 
conjunction  with  those  already  known  about 
thebaine,  lead  to  the  constitution  annexed, 
the  grouping  •C(OMe)ICI  being  converted  into  that  represented  by 

C02Me-(j:0.  W.  R. 

A  New  Base  form  the  Solanacees.  Richard  Willstatter  and 
Wolfgang  Heubner  ( Ber .,  1907,  40,  3869 — 3875)  — The  new  alkaloid, 
C8H20N2,  obtained  from  Hyoscyamus  muticus  in  addition  to 
hyoscyamine  and  other  products,  is  a  colourless  liquid,  b.  p.  169° 
(corr.),  and  with  D15  0-7941  ;  it  is  miscible  with  water  in  all  proportions, 
has  a  strongly  alkaline  reaction,  and  is  easily  volatile  with  steam.  It 
exhibits  the  behaviour  of  a  saturated,  ditertiary  base.  It  is  quite 
stable  towards  permanganate  in  cold  sulphuric  acid  solution,  and  does 
not  react  with  benzenesulphonic  chloride  and  alkali.  In  moderate 
doses,  it  has  no  poisonous  action.  The  hydrochloride,  C8H20N2,2HC1, 
crystallises  in  triangular  prisms,  m.  p.  273°  (decomp.),  is  deliquescent, 
and  very  readily  soluble  in  water.  Its  platinichloride, 

C8H20N2,H6PtCl6, 

has  m.  p.  234°  (decomp.)  ;  its  aurichloride  decomposes  at  206 — 207°. 

The  compound ,  C4H8(NMe3I)2,  forms  hygroscopic  leaflets  or  tiny 
needles,  m.  p.  305 — 308°  (decomp.).  By  the  distillation  of  the 
ammonium  base,  obtained  from  the  iodide  by  means  of  silver  oxide, 
an  aqueous  distillate  was  obtained  and  a  gas,  which  was  identified  as 
butadiene  by  means  of  the  sparingly  soluble  a-bromide,  m.  p.  117°,  and 
the  more  easily  soluble  bromide,  m.  p.  39°.  The  aqueous  distillate 
contained,  in  addition  to  trimethylamine,  tetramethyldiaminobutane, 
which  was  identified  by  means  of  its  aurichloride. 

The  preparation  of  1  ;  4-diaminobutane  from  succinaldoxime  is 
described,  the  method  used  being  a  modification  of  the  method  of 
Ciamician  and  Zanetti.  The  methylation  of  1  : 4-diaminobutane  is 
described,  hexamethyltetramethylenediammonium  chloride  being 
obtained.  When  the  latter  compound  is  distilled,  the  main  product 
is  the  monoamine,  1-methylpyrrolidine.  1-Methylpyrrolidine  methiodide, 
c6huni,  crystallises  in  prisms,  which  decompose  above  300°;  the 
aurichloride,  C6H14NC14Au,  crystallises  in  hexagonal  prisms  with 
pyramidal  ends,  m.  p.  286°  (decomp.). 


H2  NHMe 


!  I  H2  j}-'CH2 

o— 
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The  product  of  the  methylation  of  tetramethylenediamine,  in  the 
form  of  its  chloride,  aurichloride,  platinichloride,  and  picrate,  was 
compared  with  the  quaternary  derivatives  of  the  solanaceous  base 
investigated,  the  agreement  being  complete.  The  following  con¬ 
stitution  has  accordingly  been  assigned  to  the  alkaloid  : 

NMe2-CH?-CH2*CH2-CH2*NMe2. 

Hexarriethyltetramethylenediammonium  chloride ,  C4H8(NMe3)2Cl2, 
crystallises  from  alcohol  in  prisms  ;  its  picrate,  has  m.  p.  285°  (decomp.)  ; 
its  platinichloride  has  m.  p.  279°  (decomp.) ;  its  aurichloride  decomposes 
at  304—309°.  A.  McK. 

Rupture  of  Cyclic  Bases  by  Cyanogen  Bromide.  Julius  von 
Braun  {Ber.,  1907,  40,  3914 — 3933). — The  action  of  cyanogen  bromide 
on  cyclic  bases  either  breaks  the  ring  (Abstr.,  1900,  i,  430)  or  replaces 
the  alkyl  or  aryl  group  attached  to  the  nitrogen  atom  by  the  cyanogen 
group  (Abstr.,  1902,  i,  365).  A  third  alternative  is  represented  by 

the  scheme  X<>N*R  +  Br-CN  =  Br-X-NR-CN.  The  improved 

methods  for  the  preparation  of  aS-dibromobutane  and  ae-dibromo- 
pentane  (Abstr.,  1904,  i,  841)  have  enabled  the  author  to  prepare 
numerous  derivatives  of  pyrrolidine  and  piperidine,  by  means  of  which 
he  has  shown  that  the  rupture  of  a  cyclic  base  is  more  easily  accom¬ 
plished  by  cyanogen  bromide  than  by  any  other  method,  a  brominated 
cyanamide  being  formed  in  accordance  with  the  preceding  scheme. 

The  reaction  between  1-phenylpiperidine  and  cyanogen  bromide 
leads,  after  several  hours,  to  the  formation  of  phenyl-u>-bromoamyl- 
cyanamide,  CH2Br*[CH2]4*NPh’CN,  and  the  quaternary  bromide, 
CgNHjQPhBr^CHJg'NPh'CN.  The  latter  is  a  brown  oil  which  is 
identified  by  conversion  into  the  platinichloride,  (C23H30N3)2PtC]c, 
m.  p.  121 — 122°.  The  former  is  an  oil  which  is  soluble  in  concentrated 
acids,  and  by  prolonged  boiling  with  48%  hydrobromic  acid  is  converted 
into  the  oily  u>-bromoamyla?iiline  hydrobromide,  from  an  aqueous  solution 
of  which  the  picrate  is  obtained  as  a  yellowish-green  powder  which 
sinters  at  137°  and  has  m.  p.  141°.  The  base  is  a  faintly-coloured, 
feebly-smelling  oil,  which  yields  the  platinichloride, 
2CH2Br-[CH2]4-NHPh,H2PtCl6, 

m.  p.  117 — 118°,  in  reddish-yellow  crystals,  and  by  warming  changes 
quantitatively  to  1-phenylpiperidine  hydrobromide,  m.  p.  235°.  1  -Phenyl- 
piperidine  picrate  has  m.  p.  148°. 

Piperidine  in  excess  and  phenyl-w-bromoamylcyanamide  react  to 
form  (D-piperidinoamylphenylcyanamide,  C5NHl0‘CH2*[CH2]4,XPh'CN, 
b.  p.  230 — 232°/9  mm.,  of  which  the  picrate,  m.  p.  112°,  forms  yellow 
leaflets,  and  the  m.ethiodide,  m.  p.  101°,  white  leaflets. 

Phenylmethylpiperidinium  iodide  has  m.  p.  146°;  distillation  of  the 
hydroxide  does  not  cause  a  rupture  of  the  ring,  but  regenerates 
1-phenylpiperidine. 

1-p-Tolylpiperidine,  prepared  from  p-toluidine  and  ac-dibromo- 
pentane,  has  b.  p.  268 — 269°  (compare  Lellmann  and  Just,  Abstr., 
1891,  1244;  Scholtz  and  Wassermann,  this  vol.,  i,  339),  and  behaves 
with  cyanogen  bromide  in  a  similar  manner  to  1-phenylpiperidine. 
The  bromide,  C7H7 •  C5NH10Br  •  [C  H2]5 •  N(G\N7) •  CN,  m.  p.  124—125°, 
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forms  hygroscopic,  white  leaflets.  p -Tolyl-w-bromoamylcyanamide, 
CH2Br*[CH2]4*N(C7II7),CN}  is  an  oil  which  reacts  with  an  excess  of 
jt>-toluidine  to  form  ta-p-toluidinoamylp-tolylcyanamide, 

C7H7-NH-CHs-[CHJ4*N(C7H7)*CN> 
m.  p.  87°,  the  hydrochloride  and  hydrobromide  of  which  have  m.  p. 
153 — 154°  and  149°  respectively.  The  preceding  cyanamide  is  hydro¬ 
lysed  by  30%  sulphuric  acid,  yielding  s-di-p-tolylpentamethylenediamine, 
C3He(CEI2 *NH-C7H7)2,  m.  p.  60°,  of  which  the  hydrochloride,  platini- 
chloride ,  hydrobromide,  and  sulphate  are  mentioned  ;  the  dinitroso- 
derivative  is  a  yellow,  crystalline  powder,  m.  p.  70 — 71°,  which  yields 
a  bishydrazine  derivative  by  reduction.  Jjicyanodi-ptolylpenta- 
methylenediamine,  C3H6[CH2*N(CN)*C7H7]2,  prepared  from  the  diamine 
and  cyanogen  bromide  in  ethereal  solution,  has  m.  p.  92°. 

1-jo-Bromophenylpiperidine  reacts  somewhat  slowly  with  cyanogen 
bromide,  and  yields  p-bromophenyl-oi-bromoamylcyanamide, 
CH2Br-[CH2]4;N(CN)-C6H4Br, 

m.  p.  53°,  which  by  boiling  with  sodium  phenoxide  in  alcoholic 
solution  forms  the  ether ,  OPh-CH2*[CH2]4-N(CN)*C6H4Br,  m.  p.  60°, 
b.  p.  270—280/10  mm. 

1-iso  Amyl  piperidine  and  cyanogen  bromide  yield  iso  amyl  piperidine 
hydrobromide,  m.  p.  255°,  and  (i>-bromoamylisoamylcyanamide, 
OH.iBr:[CH.,]4-N(CN)-C5H1„ 

which  reacts  with  piperidine  to  form  oi-piperidinoamylisoamylcyan- 
amide,  CfiNH10'CH2*[CH2]4*N(CN)*C5Hn,  b.  p.  213— 215°/12  mm.,  of 
which  the  picrate,  platinichloride,  aurichloride,  methiodide,  and 
methochloride  are  oils :  the  platinichloride  of  the  last-mentioned, 
however,  forming  red  crystals,  m.  p.  145°,  sintering  at  137°.  The 
preceding  cyanamide  is  hydrolysed  by  heating  with  concentrated 
hydrochloric  acid  at  130°  for  fifteen  to  twenty  hours,  and  yields 
u)-piperidinoamylisoamylamine,  C5NH10*CH2,[CH2]4,.NH,C5HU,  b.  p. 
170 — 172°/9  mm.,  of  which  the  picrate  has  m.  p.  152°. 

1  -Butylpiperidine,  CSNH10,C4H9,  b.  p.  175 — 176°,  is  obtained  from 
butylamine  and  aE-dibromopentane  in  85 — 90%  yield  ;  the  picrate  has 
m.  p.  132°.  Butyl- {n-bromoamylcyanamide,  CH2Br,[CH2]4*N(CN)*G14H9, 
reacts  with  piperidine  to  form  the  compound 

C5NH10-CH2-[CH2]4-N(CN)-C4H9, 
b.  p.  206—207/12  mm.  C.  S. 

Compounds  of  Dichromates  of  Bivalent  Metals  with  Organic 
Bases.  Nicola  Parravano  and  A.  Pasta  ( Gazzetta ,  1907,  37,  ii, 
252 — 264). — The  normal  dichromates  of  bivalent  metals,  when  obtain¬ 
able,  are  unstable,  but  they  yield  with  organic  bases  well-defined  addi¬ 
tive  compounds  which  are  stable  and  can  be  prepared  relatively  easily. 

The  compounds  prepared  by  the  authors  were  obtained  by  adding 
the  organic  base  to  a  solution  containing  potassium  dichromate  (1  mol.) 
and  the  metallic  sulphate  (1  mol.),  or  in  the  case  of  cadmium,  the  nitrate. 

The  copper  dichromate  pyridine  compound,  CuCr207,4C6NH5,  forms 
a  green,  pulverulent  precipitate  and  dissolves  readily  in  ammonia,  giving 
an  intensely  green  liquid  from  which  can  be  isolated  :  (1)  the  compound, 
CuCr2G7,4ISI'H3,2H20,  in  shining,  black,  prismatic  crystals,  and  (2)  the 
compound,  CuCr04,4NH3,  in  small,  green  prisms  ;  both  these  compounds 
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are  decomposed  by  water.  The  copper  dichromate  aniline  derivative, 
CuCr207,4NH2Ph,  forms  a  tobacco-coloured  powdor  decomposable  by 
water.  The  copper  dichromate  ethylenediamine  compound, 
CuCr207,2C2R4(NH2)2, 
crystallises  from  water  in  chestnut-red  laminse. 

The  nickel  dichromate  pyridine  compound,  NiCr207,4C5’N’H6,  forms 
pale  chestnut  prisms  ;  the  aniline  compound,  N4Cr207,4NH2Ph,  a 
bright  red,  crystalline  crust  decomposable  by  water  ;  the  ethylenediamine 
compounds,  NiCr207, 2C2H4(NH2)2,  almost  black  crystals,  and 
NiCr207,3C2H4(NH2)2,  _ 

pale  red  crystals.  The  nickel  chromate  ethylenediamine  compound, 

‘  '  NiCr04,3C2H4(NH2)s, 

is  extremely  stable  and  forms  small,  dirty  yellow  prisms. 

Cobalt  dichromate  forms  the  compounds  :  CoCr207, 40^^17,  minute, 
black  crystals;  CoCr207,4NH2Ph,  minute,  brick-red  crystals  decom¬ 
posable  by  water.  The  compound,  CoCr04,2C2H4(NH2)2,  forms  silky, 
golden-yellow  needles. 

Cadmium  dichromate  gives :  CdCr207,4C5NH5,  forming  an  orange- 
yellow,  crystalline  precipitate  ;  CdCr207,4NH2Ph,  as  minute,  yellow 
crystals  decomposed  by  water;  CdCr207,3C2H4(NH2)2,  as  minute, 
orange-yellow  crystals. 

Zinc  dichromate  forms:  ZnCr207,4C6NH5,  which  resembles  the 
corresponding  cadmium  compound,  but  is  not  altered  by  light  ; 
ZnCr207,3NH2Ph,H20,  which  resembles  the  analogous  cadmium 
derivative  in  appearance  and  properties. 

Manganese  dichromate  yields  :  MnCr„07,4C5NH5  and 
MnCr207,4NH2Ph, 
both  forming  dark  chestnut  crystals. 

All  these  compounds  are  in  accord  with  Werner’s  theory  of  co¬ 
ordination  ( Zeitsch .  anorg.  Chem.,  1893,  3,  267 ;  Abstr.,  1893,  ii,  379). 

The  solubility  of  the  pyridine  derivatives  of  the  dichromates  increases, 
whilst  the  stability  decreases,  continuously  in  the  series  :  copper, 
nickel,  cobalt,  cadmium,  zinc,  manganese.  The  conductivity  of  these 
compounds  increases  in  the  order  :  nickel,  cobalt,  cadmium,  zinc. 

T.  H.  P. 


Diphenyldimethylhexamethyleneimine.  Guido  Baugellini 
( Atti  R.  Accad.  Lincei,  1907,  [v],  16,  ii,  344 — 349.  Compare 
Harries  and  de  Osa,  Abstr.,  1903,  i,  815). — Reduction  of  benzylidene- 
acetoxime  with  aluminium  amalgam  yields:  (1)  y-amino-a-phenyl- 
butane  (Harries  and  de  Osa,  loc.  cit .) ;  (2)  a  substance,  b.  p. 
much  above  238°,  and  (3)  4 :5-diphenyl-2:7-dimethylhexamethyleneimine , 


_TTT  .CHMe-CH2-CHPh  .  .  ,  .  ........ 

„„„  „TT  1  t.,  ,  which  is  a  colourless,  mobile  liquid,  b.  p. 

X4HMe-CH2*CHPh’  u  »  r 

235 — 238°,  with  an  odour  recalling  that  of  piperidine  and  forming 
strongly  alkaline  solutions.  Its  benzoyl  derivative,  C20H24NBz,  crys¬ 
tallises  from  aqueous  alcohol  in  white  needles,  m.  p.  101 — 102°,  and 
has  the  normal  molecular  weight  in  freezing  benzene.  The  picrate, 
C20H25N,C6H3O7N3,  crystallises  from  benzene  or  water  in  yellow 
needles,  m.  p.  143 — 144°;  the  oxalate  crystallises  from  alcohol  in 
nacreous  scales,  or  from  aqueous  alcohol  in  slender  needles,  m.  p. 
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212 — 213°;  the  hydrochloride,  C20H25N,HC1,  forms  white  needles, 
m.  p.  154 — 155°  ;  the  platinichloride,  (C20H25N)2,H2PtCl6,  crystallises 
from  water  in  microscopic,  pale  yellow,  rhombic  plates,  m.  p.  185 — 187°, 
and  the  aurichloride,  C20H25N,HAuCl4,  crystallises  from  water  in  shin¬ 
ing,  yellow  needles,  m.  p.  162 — 163°,  and  dissolves  readily  in  alcohol. 

T.  H.  P. 


[Preparation  of  Isatin.]  Kalle  &  Co.  (D.R.-P.  184693,  184694). 
— o-Nitromandelic  acid,  when  reduced  with  zinc  dust  in  an  alkaline  or 
ammoniacal  solution  containing  ammonium  chloride  and  the  filtered 
solution  treated  with  excess  of  concentrated  hydrochloric  acid,  furnishes 
a  yellow,  crystalline  product,  m.  p.  162°,  which  is  probably  an  anhydride 
of  o-hydroxylaminomandelic  acid,  OH‘NH,C0H4*CH(OH)*CO2H,  and 

CfOHVCO  H 

may  be  represented  by  the  formula  2  . 


When 


this  anhydride  is  melted  either  alone  or  preferably  with  a  dehydrating 
agent,  such  as  acetic  anhydride,  it  gives  rise  to  isatin  or  acetylisatin 
respectively.  Isatin  is  also  produced  when  the  anhydride  is  dissolved 
in  aqueous  sodium  carbonate  or  hydroxide  and  the  solution  subsequently 
acidified.  G.  T.  M. 


Action  of  Ethyl  Oxalacetate  on  Aldehydes  in  Presence  of 
Ammonia  and  Primary  Amines  :  a  New  General  Reaction  of 
Aldehydes.  Louis  J.  Simon  and  A.  Conduche  (Ann.  Chim.  Phys., 
[viii],  12,  5 — 58). — Ethyl  oxalacetate  readily  condenses  with  aldehydes 
in  presence  of  ammonia,  forming  derivatives  of  2  :  3-diketopyrrolidine  ; 
thus,  in  the  case  of  benzaldehyde,  ethyl  2  :  3-diketo-5  phenylpyrrolidine- 
4-carboxylate  is  obtained  according  to  the  equation  : 


0H-C:0H-C02Et  xrTJ  _Tcr  XX) - C-OH  ... 

+  Ph.CHO  +  NH3  =  NH<OHph.n  (!)  or 


COOEt 

NH<C0— CO 


(II). 


CHPh-CH-C02Et 
If  a  primary  amine  is  used  in  place  of  ammonia,  a  compound  con¬ 
taining  the  group  NR  instead  of  the  NH  of  the  pyrrolidine  nucleus  is 
obtained.  Some  of  the  substances  obtained  in  this  way  have  been 
described  already  (Abstr.,  1904,  i,  521  and  812  ;  1905,  i,  887  and  888  \ 
this  vol.,  i,  725).  The  following  facts  are  new. 

The  diketopyrrolidine  derivatives,  as  liberated  from  their  ammonium 
salts  by  adding  acid,  contain  1H20  ;  as  this  water  is  not  present  in  the 
ammonium  salts  which  are  derived  from  the  enolic  formula  (I)  above, 
it  is  probably  combined  with  the  carbonyl  group  in  position  3  in 


formula  II,  thus  :  (HI).  This  water  can  be 

^U-tiPh  *  L  ii '  G02R  t 

expelled  by  heating  in  a  vacuum  at  100° ;  the  anhydrous  substance 
remaining  sometimes  takes  up  water  again  from  the  atmosphere 
(salicylic  and  piperonylic  derivatives),  but  in  other  cases  does  not  do 
so.  The  substance  decomposing  at  185°,  obtained  from  benzaldehyde 
and  previously  given  the  formula  I  above  (Abstr.,  1904,  i,  522),  is  really 
the  hydrated  substance  (III)  \  when  dehydrated,  it  decomposes  at  the 
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obtained 


qq _ C(ONH  ) 

same  temperature,  185°.  The  ammonium  salt,  NH<^  n'  4  , 

^(JldJrh  C*C02Eb 

decomposes  at  175°;  the  analogous  aniline  salt  melts  at  160°,  and  the 
p -toluidine  salt  decomposes  at  173°;  the  last  two  substances,  when 
heated  at  120 — 130°,  lose  the  whole  of  the  combined  base,  leaving  the 
anhydrous  compound  (I). 

The  ammomum  salt,  .c0^t  >  °f  the 

pound  from  salicylaldehyde,  ethyl  oxalacetate  and  ammonia,  decom¬ 
poses  at  190°;  the  copper  salt  crystallises  with  4H20.  The  ammonium 
salt  of  the  compound  from  anisaldehyde  decomposes  at  175°.  The  com- 

,  QQ 

pound  0H-C6H3(0Me)*CH<CH^C0  ^  prepared  from  vanillin, 

crystallises  in  rhombic  prisms  with  2H20  ;  the  ammonium  salt  decom¬ 
poses  at  175°.  The  compound  from  piperonal  gives  an  ammonium  salt 
decomposing  at  185°;  the  copper  salt,  (C14H12N06)2Cu,C2H402,  forms 
yellowish-green  needles. 

Furfuraldehyde  condenses  with  ethyl  oxalacetate  and  ammonia  to 

NH'CH'CO  Et 

form  the  compound  C4OH3*CH<^  •  2  .  From  acetaldehyde, 

OO  \-/0 

CO — CO 

the  compound  NH<clIMe.(1,H.c0  Et  (m-  P-  146°)  is  obtained 

similarly  ;  it  is  anhydrous  and  has  a  definite  melting  point,  differing  in 
these  respects  from  all  the  other  compounds  of  a  similar  type  ;  a  second 
form  of  this  substance  (m.  p.  132°),  also  anhydrous,  is  produced  with  it, 
the  two  compounds  being  probably  the  racemic  and  meso-forms  which 
should  exist  owing  to  the  presence  of  two  asymmetric  carbon  atoms. 
The  copper  salt  crystallises  with  1H20. 

CO - CO 

The“^°“,!dNH<CH(CsHl3)-CH-C02Et  <”•  p-  1280)’  preE,“ed 
from  heptaldehyde,  ethyl  oxalacetate,  and  ammonia,  is  also  anhydr¬ 
ous,  melts  without  decomposing,  and  appears  to  exist  in  two  forms  ; 
the  ammonium  salt,  which  decomposes  at  146°,  the  potassium,'  and  silver 
salts  are  crystalline. 

Ethyl  2  :  3-diketo-5  -phenyl-1  -methylpyrrolidine-4-carboxylate, 

.CO — CO 

NMe<CHPh-CH-C02Et’ 

prepared  from  ethyl  oxalacetate,  benzaldehyde,  and  methylamine, 
crystallises  in  white  needles,  is  anhydrous,  decomposes  at  162°,  and 
gives  a  crystalline  methylamine  salt,  C14H604N,NH2Me,  which  decom¬ 
poses  at  155°. 

Ethyl  2  :  3-diketo-5-phenyl-\-allylpyrrolidine-4-carboxylate, 

1ST  „  ,  .CO - CO 

^  3  5^CHPh-CH-C02Et’ 

prepared  similarly  by  using  allylamine,  crystallises  from  alcohol  in 
slender  needles,  m.  p.  146°;  the  allylamine  salt  forms  silky  prisms  and 
decomposes  at  142°. 

Eihyl  2  :  3-diketo-5-phenyl-l-benzylpyrrolidine-4-carboxylate,  prepared 
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by  using  benzylamine,  crystallises  in  white  needles,  m.  p.  190°  with 
decomposition  ;  th e  benzylamine  salt,  m.  p.  140°,  is  crystalline. 

Ethyl  2:  3-diketo-l  :  5-diphenylpyrrolidine-4-carboxylate,  obtained 
from  ethyl  oxalacetate,  benzaldehyde,  and  aniline  (compare  Abstr., 
1904,  i,  812),  is  also  formed  when  ethyl  oxalacetate  is  left  at  the 
ordinary  temperature  in  ethereal  solution  with  benzylideneaniline. 
The  potassium  salt,  C19H1604NK,3|H20,  the  barium,  copper,  and  silver 
salts  are  described  ;  it  does  not  form  a  salt  with  aniline. 

In  the  introduction  to  the  paper,  the  relationship  of  the  substances 
described  with  compounds  containing  the  same  fundamental  nucleus  is 
discussed  at  length.  \Y.  A.  D. 

2-  and  4'-Nitro-6'-methyl-a-stilbazole.  Felix  B.  Ahrens  and 
August  Luther  (Ber.,  1907, 40, 3400 — 3406).— 2'-Mtro-Q-methyl-a-stilb- 
azole ,  C14H1202N2,  obtained  by  heating  o-nitrobenzaldehyde  with 
2  :  6-lutidine  and  zinc  chloride  at  180 — 190°  for  ten  hours,  crystallises 
from  dilute  alcohol  in  slender,  pale  yellow  needles,  m.  p.  55 — 57°.  The 
following  salts  have  been  prepared.  Hydrochloride,  CuH1202hr2,HCl, 
glistening  needles,  m.  p.  235- — 275°  (decomp.);  hydrobromide ,  slender, 
yellow  needles,  m.  p.  240 — 241°  (decomp.)  ;  hydriodide ,  yellow  plates, 
m.  p.  198 — 199°;  nitrate,  pale  yellow  needles,  m.  p.  148 — 149°; 
picrate,  C20H15O9Nv  m.  p.  227 — 228°  (decomp.)  after  sintering  at 
210°;  mercurichloride ,  C14H1202No,HCl,HgCl2,  m.  p.  147 — 148°; 
aurichloride,  m.  p.  191 — 192°  ;  platinichloride,  yellow  plates;  hydrogen 
sulphate,  yellow  needles,  m.  p.  130 — 131°;  stannichloride , 

C14H1202 H2,  HC1,  SnCl2, 

yellow  needles,  m.  p.  225 — 226° ;  C14H1202N2,HCl,ZnCl2,  m.  p, 

195 — 196°;  C14H1202N2,HCl,BaCl2,  long,  yellow  needles  decomposing 
at  238°. 

The  isomeric  i'-nitro-G-methyl-a-stilbazole  crystallises  from  dilute 
alcohol  in  long  needles,  m.  p.  131 — 132°.  The  salts  prepared  are: 
hydrochloride,  C14II1202I72,HC1,  long  yellow  needles,  m.  p.  221 — 222°; 
nitrate,  pale  yellow  plates,  m.  p.  162 — 163°;  platinichloride,  decom¬ 
poses  at  255°;  aurichloride,  m.  p.  225 — 226°;  mercurichloride , 
yellow  needles. 

When  reduced  with  tin  and  hydrochloric  acid,  the  o-nitro-compound 
yields  2'-amino-Q-methyl-a-stilbazole,  C14H14N2,  in  yellow,  glistening 
needles,  no.  p.  136 — 137°.  This  readily  absorbs  carbon  dioxide  from  the 
air,  yielding  the  carbonate,  (C14H14N2)2,H2C03,  The  hydrochloride , 
C14H14N2,2HC1,  crystallises  in  pale  yellow  plates,  m.  p.  234 — 235° ; 
the  stannichloride,  014H14N2,2HCl,2SnCl2,  forms  orange-coloured 
needles,  m.  p.  278°,  and  the  mercurichloride,  similar  needles,  m.  p.  164°. 
The  platinichloride  has  not  been  obtained  in  a  crystalline  form.  The 
diazotised  amino-compound  yields  an  azo-dye,  C24HlgON3K,  with  an 
alkaline  solution  of  /3-naphthol  ;  it  crystallises  from  alcohol  in  red 
plates,  m.  p.  157 — 158°,  and  dyes  wool  or  silk. 

-Amino-5-methyl-a-stilbazole  forms  pale  brown  needles,  m.  p. 
139 — 140°.  The  hydrochloride  decomposes  at  265°  ;  the  mercurichloride 
crystallises  in  reddish-brown  needles,  m.  p.  260°  (decomp.) ;  the  stanni¬ 
chloride  forms  brown  needles,  m.  p.  188 — 189°.  The  azo-dye, 

C24H18ON3Na, 

9  x 
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obtained  from  the  diazotised  base  and  an  alkaline  solution  of 
/3-naphthol,  crystallises  in  dark  reddish-brown  plates,  m.  p. 
248 — 249°,  and  dyes  silk  and  wool  red. 

2'-Amino-6-methyl-a-stilbazole  couples  with  diazotised  sulphanilic 
acid  in  alkaline  solution  yielding  a  yellowish- brown  dye, 

C20Hl7O3N4SNa, 

which  is  readily  reduced  to  sulphanilic  acid  and  diamino-Q-methyl-a- 
stilbazole,  CUH15N3,  the  latter  of  which  crystallises  from  dilute 
alcohol  in  long  needles,  m.  p.  148 — 149°.  The  hydrochloride, 

C14H15N3,3HC1, 

forms  needles,  m.  p.  249—250°  (decomp.).  The  mer  cur  (chloride, 
C14H15N3,3HCl,3HgCl2, 

crystallises  in  yellow  needles,  m.  p.  179 — 180°;  the  stannichloride 
forms  glistening  yellowish-brown  needles,  m.  p.  245 — 246°  (decomp.). 

The  bisdiazo-derivative  of  the  base  couples  with  an  alkaline  solu¬ 
tion  of  /3-naphthol  yielding  a  pale  red  dye,  C34H2302N5Na2,  which  crys¬ 
tallises  from  alcohol  in  plates,  in.  p.  180 — 181°.  With  /3-naphtholdi- 
sulphonic  acid  (R-acid),  a  brownish-red  dye,  C34H23014N5S4Na4,  is 
obtained;  it  crystallises  from  water  in  plates. 

4'-Amino-6-methyl-a-stilbazole  yields  a  dye,  C20Hl7O3N4SNa,  with 
diazotised  sulphanilic  acid  ;  it  crystallises  from  alcohol  in  yellowish- 
brown  plates,  and  dyes  silk,  wool,  and  cotton  yellow.  4'-Amino-a- 
stilbazole  and  diazotised  sulphanilic  acid  yield  a  yellow  dye, 

c19h15o3n4sk, 

which  can  be  reduced  to  sulphanilic  acid  and  diamino-a-stilbazole, 

c13h13n3, 

the  latter  of  which  crystallises  in  long,  yellow  needles,  m.  p.  126 — 127°. 
Its  hydrochloride,  C13HJ3N3,3HC1,  forms  yellowish-red,  glistening 
needles ;  its  mercurichloride,  red  needles,  and  its  stannichloride,  long,  red 
needles,  m.  p.  240 — 241°.  J.  J.  S. 

New  Process  for  the  Preparation  of  Aromatic  3-Hydroxy - 
5-pyrazolones  or  Pyrazolidones.  August  Michaelis  and  Konrad 
Schenk  ( Ber .,  1907,  40,  3568 — 3569). — Malonic  acid  and  acetyl- 
phenylbydrazine  condense  in  presence  of  phosphorus  trichloride  to 
3-hydroxy-l-phenyl-5-pyrazolone  previously  described  by  Michaelis 
and  Burmeister  (Abstr.,  1892,  1004).  In  a  similar  manner,  dimethyl- 
malonic  acid  condenses  to  3-hydroxy-\-phenylA :  ^-dimethyl -b -pyrazol¬ 
one,  NPh<^  seParat,iDg  colourless  crystals,  m.  p.  176°. 

Similarly,  acetyl-p-bromophenylhydrazine  and  malonic  acid  condense 
to  3-hydroxy-l-p-bromophenyl-5-pyrazolone,  crystallising  in  plates, 
m.  p.  217°,  and  forming  a  red  condensation  product  with  benzaldehyde. 
The  method  appears  to  be  generally  applicable.  E.  F.  A. 

Thionpyrazolones.  Bichard  Stoermer  and  D.  Johannsen  {Ber., 
1907,  40,  3701 — 3703). — The  action  of  phosphorus  pentasulphide  on 
pyrazolones  yields  thionpyrazolones  and  is  therefore  analogous  to 
that  on  pyrrolidone  (compare  Tafel  and  Lawaczeck,  this  vol.,  i,  720). 
The  pyrazolone,  obtained  from  ethyl  dimethylacetoacetate,  when 
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heated  at  140°  with  phosphorus 


3:4:  k-trimethyl-b-thionpyrazolone,  NPh<\ 


pentasulphide 
CS--0Meo 


yields  1  -phenyl- 

,  which  crystallises 

in  long,  yellow  prisms,  m.  p.  45 — 46°,  b.  p.  187 — 190°/12  mm.  Methyl 
iodide  gives  a  dimelhiodide,  m.  p.  210 — 215°,  which  with  silver 
chloride  yields  a  methochloride,  the  platinichloride  of  which  has  m  p. 
235—237°. 


l-Phenyl-3-methyl-i  :  i-diethyl-5-thionpyrazolone,  C14H18N2S,  yellow 
prisms,  m.  p.  80°,  and  1 -phenyl -3 -methyl -5 -thionpyrazolone,  O10H10N2S, 
of  mr.  p.  PC'S0!  are  best  prepared'  in  xyi'ene  solution.  W.  S’. 


Action  of  Phenylhydrazine  on  Ethyl  Pormylglutaconate. 

Wjlhelm  Wislicenus  and  Ernst  Breit  ( Annalen ,  1907,  350,  32 — 44). 
— The  action  of  phenylhydrazine  on  ethyl  formylglutaconate  has  been 
again  studied  with  the  object  of  throwing  light  on  certain  points  in 
the  reaction  left  indefinite  by  the  investigations  of  Wislicenus  and 
Bindemann  (Abstr.,  1901,  i,  361)  and  Hesse  ( Diss .,  Wurzburg,  1902). 
The  first  product  of  the  reaction  is  now  found  to  be  an  additive  com¬ 
pound,  NHPh-NH*CH(CH2-C02Et)*CH(C02Et)*CH0  or 

NHPh-NH-CH(GH2-002Et)-C(C02Et):CH-0H. 

This  condenses,  forming  ethyl  l-phenylpyrazole-3-acetate-4-carboxylate 
(I)  or  ethyl  l-phenylpyrazole-4-carboxylate  (II),  depending  on  the 
conditions.  The  latter  product  is  formed  when  the  additive  compound 
is  heated  in  absence  of  air,  which  explains  its  formation  on  distillation 
of  ethyl  formylacetate-phenylhydrazone  ( loc .  cit.)  : 


NPh^N=?,CfI*,C0*Et 

NlHiC-CIOoEt 

(I.) 


NPh< 


N— CH 
CH:C-C09Et  * 
(II.) 


The  additive  compound,  C16H2206N2,  formed  by  mixing  ethyl 
formylglutaconate  and  phenylhydrazine  in  cold  ethereal  solution, 
crystallises  in  needles,  m.  p.  70°,  and  on  exposure  to  air  in  ethereal 
solution  forms  ethyl  l-phenylpyrazole-3-acetate-4-carboxylate,  m.  p. 
89 — 90°.  l-Phenylpyrazole-3-aceticA-carboxylic  acid,  C12H10O4N2, 
decomp.  221°,  is  formed  by  boiling  the  ester  with  aqueous  baryta, 
evolves  carbon  dioxide  on  prolonged  heating  at  140°,  forming  1-phenyl- 

3- methylpyrazole-4-carboxylic  acid,  and  yields  the  ester,  m.  p. 
89 — 90°,  when  boiled  with  alcoholic  hydrogen  chloride.  The  barium, 
C12H804N2Ba,2H20,  and  silver,  C12H804N2Ag2,  salts  were  analysed. 

When  heated  at  60 — 70°  in  presence  of  air,  the  additive  compound 
yields  a  mixture  of  the  above  ester  and  ethyl  1-phenylpyrazole- 

4- car  boxy  late,  m.  p.  96 — 97°,  together  with  ethyl  acetate.  In  the 
absence  of  air,  ethyl  l-phenyIpyrazole-4-carboxylate  and  ethyl  acetate 
only  are  formed. 

When  £>-bromophenylhydrazine  is  added  to  an  ethereal  solution  of 
ethyl  formylglutaconate,  the  additive  compound  does  not  separate,  but 
after  some  time  the  solution  deposits  ethyl  \-p-bromophenylpyrazole- 
3-acetate-i-carboxylate,  C16Hl704N2Br,  m.  p.  128 — 129°,  which  does  not 
give  a  coloration  with  potassium  dichromate  in  concentrated  sulphuric 

3  a;  2 
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acid  solution.  But  if  the  ethereal  solution  is  rapidly  evaporated,  the 
additive  compound  separates,  and  if  heated  at  140°  in  a  current  of 
carbon  dioxide,  loses  water  and  ethyl  acetate  forming  ethyl  1-p -bromo- 
phenylpyrazole-i-carboxylate ,  C12H1102N‘2Br,  which  crystallises  in 

needles,  m.  p.  133 — 134°.  G.  Y. 

The  Hydrazones  of  Ethyl  Formylacetate.  Wilhelm  Wislicenus 
and  H.  W.  Bywaters  ( Annalen ,  1907,  356,  45 — 50.  Compare 
preceding  abstract ;  Wislicenus  and  Bindemann,  Abstr.,  1901,  i,  361). 
— The  phenylhydrazone  of  ethyl  formylacetate  yields  the  same  con¬ 
densation  products  as  are  obtained  from  the  additive  compound  of 
phenylhydrazine  and  ethyl  formylglntaconate. 

Ethyl  l-phenylpyrazole-3-acetate-4  carboxylate  is  formed  when  the 
phenylhydrazone  is  treated  with  hydrogen  chloride  in  cold  absolute 
alcoholic  solution,  whilst  etbyl  l-phenylpyrazole-4-carboxylate  is 
obtained  on  distillation  of  the  phenylhydrazone. 

The  p -bromophenylhydrazone  of  ethyl  formylacetate,  C11H1302'N’2Br, 
crystallises  in  slightly  yellow  prisms,  m.  p.  80 — 81°,  is  more  stable 
than  the  corresponding  phenylhydrazone,  and  gives  a  dark  violet 
coloration  with  concentrated  sulphuric  acid,  or  a  brownish-red  with 
alcoholic  ferric  chloride.  On  treatment  with  hydrogen  chloride  in 
absolute  alcoholic  solution,  it  condenses,  forming  ethyl  l-p-bromo- 
phenylpyrazole-3-acetate-4-carboxylate  (preceding  abstract),  which 
distils  in  a  vacuum  with  partial  decomposition,  and  gives  the 
pyrazoline  reaction  after  reduction.  \-\)-Bromophenylpyrazole-S-acetic- 
i-carboxylic  acid,  C12H904N2Br,  crystallises  in  colourless  needles,  m.  p. 
229 — 230°;  the  silver  salt,  m.  p.  270°  (decomp.).  When  distilled  in  a 
vacuum,  the  jo-bromophenylhydrazone  of  ethyl  formylacetate  yields 
ethyl  l-/>-bromophenylpyrazole-4-carboxylate,  m.  p.  131 — 132°. 

The  semicarbazone  of  ethyl  formylacetate,  C6ITu03N3,  crystallises 
in  almost  colourless  prisms,  m.  p.  147 — 148°,  and  when  heated  at  160° 
in  a  sealed  tube  decomposes,  forming  alcohol,  hydrazodicarbonamide, 
and  a  resin,  which  is  soluble  in  alcohol  and  forms  a  silver  salt. 

G.  Y. 

Preparation  of  a  p-Aminodiphenylaminesulphonic  Acid. 
Ernst  Erdmann  (D.R.-P.  181179). — Although  diphenylamine  itself  is 
not  easily  converted  into  a  monosulphonic  acid,  one  sul phonic  group  is 
readily  introduced  into  the  molecule  of  />-aminodiphenylamine,  pro¬ 
viding  that  the  sulphuric  acid  contains  a  certain  proportion  of  sulphur 
trioxide  and  that  the  sulphonation  is  effected  at  about  110 — 130°,  the 
temperature  required  being  dependent  on  the  amount  of  trioxide 
present.  The  time  required  to  complete  the  reaction  varies  from  one 
to  three  hours,  p -Aminodiphenylaminesul phonic  acid ,  which  is  purified 
by  dissolving  in  alkali  and  reprecipitating  by  mineral  acid,  is  sparingly 
soluble  in  hot  water,  and  crystallises  from  this  solvent  in  clusters  of 
fine  needles.  Its  sodium  and  potassium  salts  crystallise  from  water, 
and  the  diazo-derivative  separates  as  a  yellow,  crystalline  product.  The 
new  acid  differs  from  its  isomerides  in  the  coloration  it  furnishes  with 
chromic  acid  and  ferric  chloride.  G.  T.  M, 
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Preparation  of  Tetra-alkyldiaminodiphenylmethanesul- 
phonic  Acids.  Aktien-Gesellschaft  fur  Anilin-Fabrikation 
(D.R.-P.  183793). — The  direct  sulphonation  of  tetramethyldiamino- 
diphenylmethane  does  not  lead  readily  to  the  formation  of  a  mono- 
sulphonic  acid.  The  product  is  contaminated  by  coloured  by-products 
and  by  substances  of  the  sulphone  type.  It  has  now  been  found 
that  the  monosulphonic  acids  of  this  series  may  be  synthesised  in  good 
yield  by  condensing  formaldehyde  with  dimethyl-  or  diethyl-aniline 
and  dimethylaniline-m-sulphouic  acid. 

Tetramethyldiaminodiphenylmethane-m-sulphonic  acid, 
NMe2-C6H4*CH2*C6Hs(NMe2)-S08H, 
crystallises  from  aqueous  solutions,  and  its  sodium  salt  may  be  silted 
out  in  the  form  of  slender  needles. 

Dimethylaminodiethylaminodiphenylmethane-m-sulphonic  acid, 
NEt2*C6H4-CH8-C6Hs(NMe2)*SOjH, 
resembles  its  lower  homologue.  G.  T.  M. 


Action  of  Hydrazine  Hydrate  on  Nitro-compounds.  I. 

Theodor  Curtius  (J.  pr.  Chem.,  1907,  [ii],  76,  233 — 237).— A  short 
account  of  the  chief  results  of  the  study  of  the  action  of  hydrazine 
hydrate  on  nitro  compounds  previously  unpublished  or  published  only 
in  dissertations. 

Rothenberg  showed  (Abstr.,  1893,  i,  701)  that  whilst  the  action  of 
hydrazine  hydrate  on  oximes  leads  to  substitution,  ^-nitrobenzene, 
jo-nitrosodimetliylaniline,  and  diphenylnitrosoamine  are  reduced  by 
hydrazine  hydrate  forming  aniline,  jo-aminodimethylaniline,  and  as-di- 
phenylhydrazine  respectively.  It  has  since  been  found  that  the  action 
of  hydrazine  hydrate  on  yj-nitrosodimethylaniline  leads  also  to  the 
formation  of  traces  of  dimethylamine,  whilst  if  the  action  is  moderated 
by  dilution  of  the  hydrazine  hydrate,  tetramethyldiaminoazoxybenzene 
is  formed. 

Bollenbach  ( Diss .,  Heidelberg,  1902),  who  obtained  o-  and  p-amino- 
phenols  by  reduction  of  the  nitrophenols  with  hydrazine  hydrate,  was 
unable  to  reduce  m-  or  p-nitrobenzoic  acid  in  this  manner,  and  found 
that  ??i-dinitrobenzene  is  reduced  only  to  m-nitroaminobenzene.  On 
the  other  hand,  Hoesch  (Diss.,  Heidelberg,  1904)  has  obtained 


j3 aminophthalhy  dr  azide, 


.•CO'JNH 
•CO-NH  ’ 


by  reduction  of  ethyl 


/I-nitrophthalate  by  means  of  hydrazine  hydrate. 

The  action  of  hydrazine  hydrate  on  ethyl  3  : 5-dinitrobenzoate 
(Reidel,  Diss.,  Heidelberg,  1902  ;  see  following  abstract)  leads  to  the 
formation  of  3  :  5-dinitrobenzohydrazide,  which  is  reduced  by  an  excess 
of  hydrazine  hydrate  forming  3-nitro-5-aminobenzohydrazide.  Similarly, 
3  :  5-dinitrobenzoic  acid  forms  the  hydrazine  salts  of  3  :  5-dinitro-  and 
3-nitro-5-amino-benzoic  acids.  The  second  nitro-group,  as  in  the  case 
of  w-dinitrobenzene,  cannot  be  reduced  in  this  manner. 

Bollenbach  (loc.  cit.)  found  that  2  :  4-dinitrobenzoic  acid  reacts  in 
analogous  manner  to  hydrazine  hydrate,  forming  2-nitro-4-aminobenzoic 
acid.  2  : 4-Dinitrophenylhydrazine,  on  the  contrary,  is  not  reduced  by 
hydrazine  hydrate, which  functions  merely  as  an  alkali,  the  reaction  lead- 
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ing  to  the  formation  of  §-nitro-\-hydroxy-\  :  2  : 5-benzotriazole, 

^  I  (Meyer,  Diss.,  Heidelberg,  1902).  G.  Y. 

N02\/  1  ' 

Action  of  Hydrazine  Hydrate  on  Nitro  compounds.  II. 
Action  of  Hydrazine  Hydrate  on  Ethyl  3 : 5-Dinitrobenzoate. 

Tiif.odor  Curtius  and  Adolf  Riedel  ( J .  pr.  Chern.,  1907,  [ii],  70, 
238 — 263.  Compare  preceding  abstract). — 3  :  5 -Dinitrobenzohydrazide, 
C6H3(N02)2,C0,NH*NH2,  prepared  in  a  63-7 — 69%  yield  by  boiling 
ethyl  3  :  5-dinitrobenzoate  with  a  limited  amount  of  hydrazine  hydrate 
in  alcoholic  solution,  crystallises  in  yellow,  prismatic  needles,  m.  p. 
158°,  reduces  ammoniacal  silver  nitrate  and  Fehling's  solutions  when 
heated,  and  forms  crystalline  condensation  products  with  aldehydes 
and  ketones.  The  crystalline  sodium  derivative, 
C6H3(N02)2-C0-NNa*NH2, 

was  analysed.  The  benzylidene  derivative,  C7H405N2ICHPh,  crystal¬ 
lises  in  slightly  brown  needles,  m,  p.  262°.  The  propylidene  derivative, 
C7H405N2!CMe2,  forms  slightly  yellow  needles,  m.  p.  213’5°.  The 
acetyl  derivative,  C6H3(N02)2*C0*NH*NHAc,  crystallises  in  yellowish- 
white  needles,  in.  p.  201 ’5°.  When  treated  with  sodium  nitrite  in 
glacial  acetic  acid  solution,  the  hydrazide  forms  3  : 5-dinitrobenzoyl- 
azoimide ,  CfiH3(N02)2*C0*N3,  which  is  obtained  in  small,  white  crystals, 
detonates  slightly  when  heated,  and  yields  3  :  5-dinitrobenzoic  acid 
when  boiled  with  aqueous  sodium  hydroxide.  3  :  5-Dinitrobenzanilide, 
C13H905N3,  formed  by  boiling  the  azoimide  with  aniline,  crystallises 
in  brown  needles,  in.  p.  234°.  Ethyl  3  : 5 -dinitrophenylcarbamate, 
C6H3(lSr02)2-NH*C02Et  (!),  prepared  by  boiling  the  azoimide  with 
absolute  alcohol,  is  obtained  as  a  viscid,  red  oil,  which  yields  3  :  5-di- 
nitroaniline  when  boiled  with  concentrated  hydrochloric  acid.  3  : 5 -Di- 
nitroacetanilide,  C8H705N3,  crystallises  in  yellowish-white  needles, 
m.  p.  191°.  The  action  of  boiling  methyl  alcohol  on  the  azoimide 
leads  to  the  formation  of  methyl  3  :  5-dinitrobenzoate  and  azoimide. 
s-Bis-3  : 5-dinitrophenylcarbamide,  m.  p.  265°,  formed  together  with 
3  :  5-dinitroaniline  by  boiling  3  :  5-dinitrobenzoylazoimide  with  water, 
is  probably  identical  with  Struve  and  Radenhausen’s  tetranitrocarb- 
anilide  (Abstr.,  1896,  i,  35). 

JBis-3  : 5 -dinitrobenzoylhydrazide, 

O6H3(NO2)2-CO-N2H2-CO-C0H3(NO2)2, 
prepared  by  the  action  of  iodine  on  3  :  5-dinitrobenzoylhydrazide  in 
boiling  alcoholic  solution,  is  obtained  in  a  30%  yield  as  a  yellow7 
powder,  m.  p.  276°,  and  dissolves  unchanged  in  concentrated  sulphuric 
acid,  being  reprecipitated  on  addition  of  water.  When  heated  with 
alcoholic  hydrogen  chloride  at  100°  in  a  sealed  tube,  it  is  decomposed, 
yielding  m-dinitrobenzene  and  hydrazine.  The  crystalline  disodium 
derivative,  N2Na2[C0’CrH3(N02)2]2,  is  described. 

3-Nitro - b-aminobenzoylhydr azide,  NH, ■  C6H3(N 02)  •  CO  •  N  H  •  N  H  2,  is 
formed  in  a  60%  yield  together  with  a  reddish-grey,  crystalline 
powder,  m.  p.  283 — 284°,  having  the  composition  of  bisdinitrobenzoyl- 
hydrazide,  when  ethyl  3  :  5-dinitrobenzoate  is  boiled  in  concentrated 
alcoholic  solution  with  an  excess  of  hydrazine  hydrate.  3-Nitro- 
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5-aminobenzoylhydrazide  is  formed  also  by  boiling  ethyl  3-nitro- 
5-aminobenzoate  with  hydrazine  hydrate  in  alcoholic  solution.  It 
crystallises  in  yellowish-red  leaflets,  m.  p.  221°,  and  reduces  ammoniacal 
silver  nitrate  and  Fehling’s  solutions  when  heated. 

Hydrazonium  3  :  5 -dinitrobenzoate,  C6H3(N02)2*C02H,N2H4,  formed 
by  heating  3  : 5-dinitrobenzoic  acid  with  a  limited  amount  of  hydrazine 
hydrate  in  alcoholic  solution,  crystallises  in  yellowish-brown  needles, 
m.  p.  168°,  reduces  ammoniacal  silver  nitrate  and  Fehling’s  solutions 
in  the  cold,  yields  benzaldazine  and  3  :  5-dinitrobenzoic  acid  when 
shaken  with  benzaldehyde  in  aqueous  solution,  and  is  converted  into 
ethyl  3 :5-dinitro benzoate  when  heated  with  alcoholic  hydrogen  chloride. 

Hydrazonium  3-nitro-5-aminobenzoa,te,  NH2'C6H3(N02)2*C02H,N2H4, 
prepared  by  boiling  3  : 5-dinitrobenzoic  acid  or  its  hydrazonium  salt 
with  an  excess  of  hydrazine  hydrate  in  alcoholic  solution,  crystallises 
in  reddish-yellow  needles,  m.  p.  207°  (decomp.),  reduces  ammoniacal 
silver  nitrate  and  Fehling’s  solutions  in  the  cold,  and  when  shaken 
with  benzaldehyde  yields  benzaldazine  and  3-nitro-5-aminobenzoic  acid. 

The  following  substances  derived  from  3-nitro-5-aminobenzoyl- 
hydrazide  are  described.  The  hydrochloride ,  C7H803N4,2ITC1,  brown 
crystals,  m.  p.  221 — 222°.  The  benzylidene  derivative,  C14H1203lSr4, 
yellow,  prismatic  needles,  m.  p.  247 — -248°.  The  m-hydroxybenzylidene 
derivative,  C14H1204N4,  reddish-brown  leaflets,  m.  p.  242°.  The  m-nitro- 
benzylidene  derivative,  014H1105N5,  yellow  needles,  m.  p.  240°.  The 
propylidene  derivative,  C10H12O3N4,  golden  needles,  m.  p.  208°.  The  tri¬ 
acetyl  derivative,  NHAc*C6H3(N02)2-C0,NAc-NHAc,  yellow  nodules, 
m.  p.  256°.  The  dibenzoyl  derivative, 

NHBz-C(3H3(N02)2,C0,NH*lSrHBz, 
slightly  brown  needles,  m.  p.  236°. 

3-Nitro-5-hydroxybe7izoylazoimide,  NO2*C6H3(OH)*C0*N3,  prepared  by 
the  action  of  sodium  nitrite  on  3-nitro-5-aminobenzoylhydrazide  in  acetic 
acid  solution,  is  obtained  as  a  reddish-yellow,  flocculent  substance, 
which  becomes  brown  when  dried  in  a  desiccator  and  detonates  when 
heated.  It  dissolves  in  aqueous  sodium  hydroxide  with  slight  evolu¬ 
tion  of  gas,  forming  a  dark  red  solution,  and  on  addition  of  sulphuric 
acid  yields  azoimide.  3-Nitro-5-hydroxybenzanilide, 
N02-C6H3(0H)-C0-NHPh, 

formed  by  boiling  the  azoimide  with  aniline,  crystallises  in  white 
needles,  m.  p.  232°.  The  urethane,  N02,C6H3(0H),lSrtI,C02Et,  formed 
by  boiling  the  azoimide  with  absolute  alcohol,  is  obtained  as  a  viscid, 
red  oil,  and,  when  heated  with  sodium  hydroxide  and  hydrogen 
chloride  successively,  yields  3-nitro-5-aminophenol. 

When  heated  with  water,  3-nitro-5-hydroxybenzoylazoimide  forms 
s-di-3-nitro-5-hydroxyphenylcarbamide,  C0[NH*C6H3(0H)*N02]2,  and 
small  amounts  of  3-nitro-5-aminophenol.  The  carbamide  is  obtained 
as  a  brittle  mass,  decomp.  260 — 270°,  and  is  decomposed  by  boiling 
concentrated  sodium  hydroxide  forming  3-nitro-5-aminophenol. 

s-Di-3-nitro-5-aminobenzoylhydrazide,  Y2H2[CO*C0II3(NH2)- Y02]0, 
prepared  by  boiling  3-nitro-5-aminobenzoylhydrazide  with  iodine  m 
alcoholic  solution,  is  obtained  as  a  yellow,  granular  powder,  m.  p. 
263 — 264°,  and  is  hydrolysed,  forming  hydrazine,  by  alcoholic  hydrogen 
chloride  at  100°.  G.  Y. 
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Preparation  of  5 :  5-Dialkylbarbituric  Acids.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  183628). — The  dialkyl  barbituric 
acids  are  obtained  by  heating  the  dialkylmalonyldiurethanes,  produced 
from  the  dialkylmalonyl  chlorides  and  alkylurethanes,  either  alone  or 
in  the  presence  of  carbamide,  phenyl  carbonate,  or  a  similar  compound. 

G.  T.  M. 

Preparation  of  5 : 5-Dialkylbarbituric  Acids.  E.  Merck 
(D.R.-P.  183857). — The  ethyl  dialkylmalonates  yield  5  : 5-dialkyl- 
barbituric  acids  when  heated  either  with  biuret  or  an  alkyl  allophanate. 
Ethyl  dialkylmalonates,  when  heated  with  either  biuret  or  ethyl 
allophanate  in  alcoholic  sodium  ethoxide,  furnish  5  : 5-dialkyl- 
barbituric  acids  (compare  Abstr.,  1906,  i,  461).  G.  T.  M. 

Preparation  of  4  :  6-Dioxy-2-thio-5  :  5-dialkylpyrimidines. 
Emanuel  Merck  (D.R.-P.  182764). — 4  :  6  -  Dioxy  -  2  -  thio-5  :  5- 
diethylpyrimidine  may  be  produced  by  heating  diethylmalonyl 
chloride  with  thiocarbamide  at  100°,  and  4  :  6-dioxy-2-thio-5  :  5-di- 
propylpyrimidine  is  similarly  prepared  from  dipropylmalonyl  chloride. 
These  substances  are  readily  oxidised  to  the  corresponding  5  :  5-dialkvl- 
barbituric  acids  by  dilute  nitric  acid  or  alkaline  permanganate. 

G.  T.  M. 


Pyrimidines.  XXIII.  Uracil-4-carboxylic  Acid.  Henry  L. 
Wheeler  ( Amer .  Chem.  «/.,  1907,  38,  358 — 366). — By  the  con¬ 
densation  of  carbamide  with  ethyl  oxalacetate,  Muller  (Abstr.,  1897, 
i,  549)  obtained  a  compound  which  he  regarded  as  ethyl  uracil-4- 

carboxylate,  NH<^^>C-C02Et. 

As  no  evidence  was  adduced  to  prove  that  the  substance  had  this 
pyrimidine  structure,  it  seemed  possible  that  it  might  be  the  ester  of 
NH'C  CH*CO  H 

the  acid,  CO<^  g  ^  2  ,  obtained  by  Gabriel  (Abstr.,  1906, 


i,  636)  by  the  action  of  bromine  on  malylureide.  Muller’s  ester  has 
therefore  been  prepared  and  studied,  and  it  has  been  found  that  on 
hydrolysis  it  yields  an  acid,  which  is  not  identical  with  Gabriel’s  acid, 
and  on  treatment  with  bromine  is  converted  into  dibromobarbituric 
acid.  It  is  proved,  therefore,  that  Muller’s  ester  has  the  structure 
originally  assigned  to  it,  that  Gabriel  was  right  in  concluding  that 
his  acid  was  not  a  pyrimidine,  and  that  malylureide  has  the  con- 
.  .  ^TTT  TO-NH 

6titution,  ^ ^  jj,  proposed  by  Guareschi  (Abstr., 

1877,  i,  458),  and  not  ^^^CH'COgH,  as  suggested  by 

Grimaux  (Abstr.,  1875,  752). 


U racil-i-earboxylic  acid,  NH<Cqq.q^^C-C02H,H20,  m.  p.  347° 

(decomp.),  crystallises  from  water  in  prisms  ;  the  m.ethyl  ester,  m.  p. 
230°,  forms  colourless  needles  ;  the  potassium  and  barium  salts  are 
described. 
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An  attempt  to  prepare  ethyl  uracil-4-carboxylate  by  treating  ethyl 
oxalacetate  with  ethyl-i^-thiocarbamide  bydrobromide  resulted  in  the 
formation  of  an  additive  compound,  CnH20O5N2S,  m.  p.  133 — 134°, 
which  crystallises  in  colourless  needles  and  when  boiled  with  hydro¬ 
chloric  acid  yields  a  substance,  m.  p.  206 — 207°,  which  contains  sulphur, 
but  not  nitrogen.  When  ethyl  cyanoacetylacetate  is  treated  in  the 
same  way,  an  additive  compound,  C10Hl7O3N3S,  m.  p.  159°,  is  produced, 
which  separates  from  alcohol  in  colourless,  flat  prisms.  Ethyl 
oxalomalonate,  under  similar  conditions,  yields  an  additive  compound, 
C17H3207N4S2,  m.  p.  181°  (decomp.),  which  crystallises  from  alcohol  in 
lustrous  scales.  E.  G. 


Cl 


Oh 


[Properties  of  Substituted  Amidines.]  Badische  Anilin-  <fc 
Soda-Fabrik  (D.R.-P.  180126). — The  amidines  derived  from  the 
aromatic  orthodiamines  may  be  employed  as 
substitutes  for  camphor  in  the  production  of 
celluloid. 

Methylbenziminazole,  m.  p.  113 — 115°,  tri- 
chloro-2-methyl-l-ethylbenziminazole,  m.  p. 
116 — 117°  (from  ethyl  aceto-o-nitrotrichloro- 
anilide),  and  4  :  5  :  7-trichloro-l  :  2-dimethylbenziminazole,  m.  p. 
120 — 121°,  can  be  worked  up  with  nitrocellulose  in  the  presence  of 
alcohol.  G.  T.  M. 


- - N: 

-NMe- 


>CMt 


Cl 


3  -  Amino  -  2  -  methylquinoline.  0.  Stark  ( Ber .,  1907,  40, 
3425 — 3433). — When  the  oxime  of  3-acetyl-2-methylquinoline  is 
heated  with  sulphuric  acid  at  180°,  the  Beckmann  reaction  occurs, 
followed  by  hydrolysis,  and  the  elimination  of  the  acetyl  group,  and 
the  final  product  is  Z-amino-2-methylquinoline  :  CyN H5Me •  CMe !  N OH 
— v  C9NH5Me*NH*COMe  — >  C9NH5Me-NH2. 

A  92%  yield  of  3-acetyl-2-methylquinoline  may  be  obtained  by 
heating  an  alcoholic  solution  of  o-aminobenzaldehyde  and  acetyl- 
acetone  with  a  few  drops  of  piperidine.  It  melts  at  78 — 79°  (compare 
Eliasberg  and  Friedlander,  Abstr.,  1892,  1106).  The  semicarbazone, 
C13H14ON4,  crystallises  from  alcohol  in  small,  colourless  needles,  m.  p. 
208°. 

3-Amino-2-methylquinoline  crystallises  from  ether  in  long,  yellow 
needles,  m.  p.  159 — 160°,  or  from  light  petroleum  in  brilliant  golden 
needles.  The  hydrochloride,  C10H10N2,2HC),  obtained  by  passing  dry 
hydrogen  chloride  into  an  absolute  ethereal  solution  of  the  base, 
forms  a  yellowish-white,  crystalline  powder  •  the  platinichloride, 
2C10H10N2,H2PtCl6,2H2O,  forms  glistening  golden  needles,  and  darkens 
when  heated  to  220 — 230°;  the  picrale,  C10H10N2,C6H3O7N3,  also 
forms  golden  needles,  and  decomposes  at  about  235°.  The  acetyl 
derivative,  C9"NH5Me’NHAc,  crystallises  from  ether  in  needles,  m.  p. 
164°.  The  solutions  of  the  acetyl  derivative  do  not  fluoresce  until 
hydrolysis  has  begun.  The  same  acetyl  derivative  may  also  be 
obtained  by  the  action  of  a  phosphorus  oxychloride  solution  of 
phosphorus  pentachloride  on  the  oxime. 

When  oxidised  with  permanganate,  the  aminomethylquinoline  yields 
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■water  with  2H20,  but  if  a  solution  of  the  compound  saturated  at 
60 — 65°  is  boiled,  anhydrous  crystals  separate.  When  reduced  with 
hydrogen  iodide  in  acetic  acid  solution,  3-amino-4-hydroxy-2-methyl- 
quinoline  yields  quinaldine  (2-methylquinoline),  and  not  amino- 
quinaldine  as  stated  by  Conrad,  Limpach,  and  Eckhardt  (Abstr.,  1888, 
1111).  J.  J.  S. 

Fluorescence  of  3- Amino  2-methylquinoline  and  3-Amino- 
4  -  hydroxy  -  2  -  methylquinoline.  Use  of  3  -  Amino-2  -  methyl  - 
quinoline  as  an  Indicator.  O.  Stark  (Ber.,  1907,  40,  3434). — 
Pure  aqueous  solutions  of  3-amino-2-methylquinoline  and  of  3-amino- 
4-hydroxy-2-methylquinoline  do  not  fluoresce  even  in  very  dilute 
solutions.  The  former  compound  fluoresces  in  acid  solutions  only, 
and  the  latter  in  both  acid  and  alkaline  solution,  thus  indicating  the 
relationship  between  fluorescence  and  dissociation.  A  pure  aqueous 
solution  of  the  hydroxy-derivative  is  best  obtained  by  distillation  in 
steam  ;  it  is  then  non-fluorescent,  but  the  addition  of  the  minutest 
trace  of  acid  on  alkali  produces  fluorescence. 

3-Amino-2-methylquinoline  is  an  excellent  indicator  in  acidimetry, 
and  can  replace  methyl-orange.  An  alcoholic  solution  is  the  best  to 
use.  J.  J.  S. 

Some  Methineammonium  Dyes.  A.  Porai-Koschitz  [with 
P. Solodowinkoff  and  M.  Troitzki]  ( Zeitsch ,  Farb.  Ind.,  1907,  6, 
291 — 295.  Compare  Rupe  and  Porai-Koschitz,  Abstr.,  1906,  i,  754  ; 
Nolting  and  Witte,  ibid.,  886). — 2-va-Aminostyryl-6-methylquinoline, 
C^NHgMe’CHiCH’CfiH^j’NHg,  prepared  by  reducing  with  stannous 
chloride  and  hydrochloric  acid  the  corresponding  nitro-compound  pre¬ 
pared  from  ra-nitrobenzaldehyde  and  2  :  6-dimethylquinoline  (Gasda, 
Abstr.,  1906,  i,  41),  crystallises  from  benzene  in  slightly  yellow  needles, 
m.  p.  160'5°,  and  gives  a  yellow  hydrochloride,  C)8HlfiN2,2HCl. 

2 -p -Nitrostyryl- 6 -methylquinoline,  C9NH fiMe •  CH ! CH • C6H4 *N 02,  pre¬ 
pared  by  condensing  ju-nitrobenzaldehyde  with  2  :  6-dimethylquinoline, 
crystallises  from  pyridine  as  a  bright  green  powder,  m.  p.  177°;  its 
reduction  gives  2-p -aminostyryl-6-methylquinoline,  which  crystallises 
from  dilute  alcohol  in  bright  yellow  leaflets,  m.  p.  173°  after 
darkening  at  164°;  the  hydrochloride,  C18H16N2,HC1,  is  purple-red, 
and  the  benzoyl  derivative  forms  an  orange,  crystalline  powder, 
m.  p.  224°. 

2-ip-Dimethylaminostyry  1-6 -methylquinoline, 

C9H6MeN-CH:CH*C6H4-NMe2, 

obtained  from  p  -  dimethylaminobenzaldehyde  and  2  :  6- dimethyl- 
quinoline,  crystallises  from  dilute  alcohol  or  pyridine  in  long,  yellow 
needles,  m.  p.  198°;  the  hydrochloride,  C?0H20K2,HC1,  is  a  purple, 
crystalline  powder. 

5-m-Aminostyrylacridine,  CjgNHg’CHICH'CgH^NHg,  prepared  by 
reducing  5-m-nitrostyrylacridine  ( b’riedlander,  Abstr.,  1905,  i,  829) 
with  stannous  chloride  and  hydrochloric  acid,  crystallises  from 
pyridine  in  short,  yellow  needles,  m.  p.  232 — 234°  ;  its  salts  are 
vermilion-red. 

5-p -Nitrostyrylacridine,  prepared  by  heating  ^-nitrobenzaldehyde 
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with  5-methylacridine  and  zinc  chloride  at  140 — 150°,  crystallises 
from  alcohol  in  small,  bright  yellow  needles,  m.  p.  212°;  its  salts  are 
sparingly  soluble  in  water.  5-p -  Aminostyrylacridine,  obtained  by 
reducing  the  foregoing,  or  by  heating  aminobenzaldehyde  with  5-methyl- 
acridine  and  zinc  chloride  at  120°,  crystallises  from  alcohol  as  a  yellow 
powder,  m.  p.  209°.  5-p -Dimethylaminostyrylacridine,  prepared  by 

fusing  />-dimethylbenzaldehyde  with  5-methylacridine  and  zinc  chloride 
during  six  hours  at  135°,  crystallises  from  alcohol;  m.  p.  238 — 239*5°; 
the  hydrochloride ,  C23H20N2,HC1,  is  blue ;  the  dihydrochloride ,  yellow 
and  unstable. 

The  foregoing  £>-aminobenzylideno  compounds,  derived  from 
6-methylquinaldine  and  5-methylacridine,  dye  wool,  silk,  and 
mordanted  cotton  darker  shades  (orange  to  red)  than  the  corre¬ 
sponding  benzylidene  compounds  ;  on  the  other  hand,  the  m-amino- 
benzylidene  compounds  either  do  not  possess  tinctorial  properties 
or  are  only  feebly  yellow.  W.  A.  D. 


Preparation  of  2-Derivatives  of  6  Hydroxy-a/3-naphthimin- 
azole-8- sulphonic  Acid.  Aktien-Gesellschaft  fur  Anilin- 
Fabrikation  (D.R.-P.  181178.  Compare  Abstr.,  1906,  i,  713). — 

The  naphthiminazole  derivatives,  derived 
from  1  :  2-diaminonaphthalene-5  :  7-di- 
i  -N  sulphonic  acid  on  fusion  with  alkali 

hydroxides,  lose  the  sulphonic  group  in 
position  5,  and  become  converted  into 
6-hydroxy-a/3-naphthiminazole-8-sulphonic  acids  having  the  annexed 
general  formula.  G.  T.  M. 


Action  of  Ethylamine  on  Isatin.  C.  Haslinger  (Ber.,  1907, 
40,  3598 — 3601.  Compare  this  vol.,  i,  657). — Whilst  the  action  of 
aromatic  amines  and  diamines,  and  of  pyrrole  and  piperidine  on  isatin, 
has  been  investigated  exhaustively,  of  the  aliphatic  amines  that  of 
ainylamine  only  has  been  studied  (Schiff,  Annalen,  1867,  144,  53). 
Ethylamine  is  now  found  to  react  with  dibromoisatin  yielding  a 
yellow,  a  colourless,  and  a  green  product,  depending  on  the  conditions 
of  the  reaction.  Under  similar  conditions,  isatin  and  bromoisatin 
yield  each  only  a  yellow  and  a  colourless  product.  All  three  classes 
of  compounds  dissolve  in  concentrated  sulphuric  acid,  the  yellow  com¬ 
pounds  forming  a  red  to  reddish-violet,  the  green  compound  forming  a 
blue,  solution  from  which  the  corresponding  isatin  is  precipitated  on 
addition  of  water  ;  the  colourless  compounds  form  colourless  solutions 
and  are  reprecipitated  unchanged  on  dilution.  With  fuming  hydro¬ 
chloric  acid,  the  yellow  compounds  form  red  solutions,  which  slowly 
become  orange-yellow  and  deposit  the  isatin  ;  the  blue  compound  gives 
the  same  reaction,  but  more  slowly,  whilst  the  colourless  compounds 
remain  undissolved. 


%-Ethyliminoisatin,  C6H4<^ ^ ^  ^ OH,  prepared  by  treating 

isatin  with  an  equal  amount  of  33%  alcoholic  ethylamine  solution, 
crystallises  in  yellow  needles  and  intumesces  at  152°,  forming  a  violet 
mass  which  dissolves  in  alcohol  to  a  i eddish-violet  solution. 
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3  :  Z-Diethylamino-\-ethyl-if/-isatin,  CgH 4*\ q ^ t ^  prepared 

by  treating  isatin  with  four  times  its  weight  of  33%  alcoholic  ethyl- 
amine  solution,  separates  from  ethyl  acetate  in  white  crystals  and 
rapidly  decomposes,  losing  ethylamine,  in  solution. 

b-Bromo-Z-ethyliminoisatin ,  C10H9ON2Br,  forms  yellow  crystals  and 
intumesces  at  about  167°,  forming  a  violet  mass  ;  the  -potassium 
derivative,  C10H8ON2BrK,  crystallises  in  red  needles. 

5 :  l-Dibromo-Z-ethyliminoisatin,  C10HsON2Br2,  is  yellow,  and 
decomposes  about  175°. 

5  :  7-Dibromo-Z  :  2>  diethylamino-l-ethyl-ip-isatin,  C14H10ON3Br2,  forms 
white  needles,  and  is  stable  towards  solvents. 

5  : 1-Dibromo  -  2  -  ethyl  aminoisatin  (5  :  7 -dibromo-%ethylvmino-\p-isatin) , 

Cg^-cC^Q^C'NHEt  or  C6U4<C^^>C!NEt,  prepared  by  prolonged 

action  of  an  excess  of  ethylamine  on  dibromoisatin,  forms  green 
crystals. 

Dichloroisatin  yields  the  three  corresponding  derivatives  with 
ethylamine.  G.  Y. 


Oxidation  of  Phenolisatin.  Carl  Liebermann  and  N.  Danaila 
( Ber .,  1907,  40,  3588 — 3597). — In  connexion  with  the  study  of 
indigotin-like  colouring  matters  from  isatin  (this  vol.,  i,  657),  the 
authors  have  investigated  the  constitution  of  the  dye  formed  by  oxida¬ 
tion  of  phenolisatin.  Baeyer  and  Lazarus  (Abstr.,  1886,  155) 
showed  phenolisatin  to  have  the  constitution 

NH<'C°>C(CcH4-OH)2, 

v-'on4 

and  considered  the  deep  red  dye  formed  by  oxidation  of  this  with 
potassium  ferricyanide  in  alkaline  solution  to  be  aminobenzaurin, 

NH2,C6H4,C(C0H4’OH)<^^)b^  4.  It  is  found  now  that  this  dye  is 

2-aminoaurin,  NH2-C6H3(OH)-C(C0H4-OH)<9fiH4,  only  traces  of 
aminobenzaurin  being  formed. 

The  name  diphenoli satin  is  to  be  preferred  to  phenolisatin  as  more 
in  agreement  with  the  constitution.  Diphenolisatin,  m.  p.  260 — 261° 
(220° :  Baeyer  and  Lazarus,  loc.  cit.),  forms  stable  compounds  with 
ether,  m.  p.  70 — 80°,  and  chloroform,  decomp.  110°.  Contrary  to 
Baeyer  and  Lazarus’  statement,  diphenolisatin  forms  a  triacetate , 
C9nHn90„NAc„,  which  separates  from  alcohol  in  white,  microscopic 
crystals,  m.  p. 201-202° 

Halogenated  diphenolisatins  are  prepared  from  halogenated  isatins 
in  the  same  manner  as  diphenolisatin  from  isatin.  Br or nodiphenol- 

_ QQ _ 

isatin ,  NH<"C1,HQBr'>  0(CtiH4*0H)2,  crystallises  in  white  needles, 

m.  p.  235—236°,  and  forms  a  triacetate,  C20H11O3HBi\Ac3,  m.  p.  217°. 

_ 00 _ 

Dibromodiphenolisatin,  p  ^C(C6H4*OH)0)  forms  a  diacetate, 

^6^2  br2 

C20HnO3NBr2Ac2,  m.  p.  237 — 238°.  Chlorodiphenolisatin ,  m.  p. 
237 — 238°.  Dichlorodiphenolisatin,  m.  p.  276 — 277°. 
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Diphenolisatins  are  oxidised  to  aminoaurins  by  potassium  ferri- 
cyanide  in  alkaline  solution  or  by  potassium  persulphate.  The  action 
of  iodine  on  diphenolisation  in  alkaline  solution  leads  to  the  forma¬ 
tion  of  a  bluer  colour.  The  aminoaurins  are  obtained  in  orange, 
amorphous  powders,  insoluble  in  water  or  benzene,  but  readily  soluble 
in  cold  alcohol  or  glacial  acetic  acid  ;  the  absorption  bands  in  the 
spectra  of  the  cherry-red,  alkaline  solutions  lie  nearer  to  the  D  line 
than  those  in  the  aurin  spectrum.  The  coloration  with  concentrated 
sulphuric  acid  is  redder  with  aminoaurin  than  with  aurin. 

The  following  aminoaurins  have  been  analysed  :  2 -aminoaurin 
( isatin-red ),  C10H15O3N  ;  5-bro mo-2-arninoaurin,  CigH1403NBr  ; 
3  :  5-dibromo-Z-aniinoaurin,  C19H1303NBr2  ;  b-chloro-2-aminoaurin , 
Ci9H1403NC1;  dichloro-2-aminoaurin,  C19H1303NC12.  G.  Y. 


Methylquindolanol.  Friedrich  Fichter  and  Hans  Probst 
( Ber .,  1907,  40,  3478). — It  was  shown  by  Fichter  and  Boehringer 
(this  vol.,  i,  92)  that,  when  quindoline  methiodide, 

C„H4-C:N(MeI) 

NH — CICH -  8  *’ 

sodium  hydroxide,  it  forms  a  i^-base,  m*thyl- 
quindolanol ,  which,  it  is  now  found,  has  the 
annexed  formula ;  it  crystallises  from  methyl 
alcohol  in  tiny  needles.  The  application  of 
the  Zeisel  method  showed  that  no  methoxy- 
NII  CH  groups  were  present.  A.  McK. 


is  treated 
HO 


Preparation  of  Aromatic  Monoacetyltriamines.  Farben- 
fabriken  voitM.  Friedr.  Bayer  &  Co.  (D.R.-P.  183843). — The 
aromatic  monoacetyltriamines  have  hitherto  not  been  obtained  by 
the  reduction  of  aromatic  2  :  4-dinitroacylamines  owing  to  the  resultant 
condensation  between  the  contiguous  amino-  and  acylamino-groups 
leading  to  the  production  of  the  anhydro-bases  of  the  iminoazole 
series.  It  has  now  been  found  that  reduction  without  condensation 
can  be  effected  by  the  use  of  mild  reducing  agents,  such  as  iron  and 
dilute  acetic  or  mineral  acids. 

4:-Acetylamino-m-phenylenediamine,  NHAc*C6H3(HH2)2,  prismatic 
crystals,  in.  p.  158 — 159°,  results  from  the  mild  reduction  of  2  : 4-di- 
nitroacetanilide  ;  when  heated  above  its  melting  point  or  when  boiled 
with  glacial  acetic  acid,  it  loses  water,  forming  aminomethylbenz- 
iminazole. 

2-Acetylamino-3 :5-tolylenedia?nine,  NHAc*CQH3Me(NH2)2,  yellow 
needles,  m.  p.  210 — 211°,  is  less  soluble  than  the  preceding  base,  aud 
is  obtained  from  3 : 5-dinitroaceto-o-toluidide  in  a  similar  manner. 
Favourable  results  are  obtained  by  substituting  these  new  bases  for 
the  ordinary  meta-diamines  in  the  production  of  azo-dyes. 

G.  T.  M. 


[Preparation  of  Triaminotriphenylethylene.]  Georges  Imbert 
and  Consortium  fur  Elektrochemische  Industrie  (D.K.-P.  180011). 
• — Trichloro-  or  tribromo-ethylene  or  acetylene  tetrachloride,  or  the 
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corresponding  tetrabromide,  when  mixed  with  aniline  and  heated 
with  a  solution  of  alkali  hydroxide  or  carbonate,  furnishes  an  excel¬ 
lent  yield  of  triaminotriphenyletkylene,  a  base  which  is  of  use  in 
pharmaceutical  chemistry  and  the  colour  industry.  G.  T.  M. 

Oxazine  Dyes.  Rudolf  Nietzki  and  Victor  Becker  ( Ber .,  1907, 
40,  3397 — 3400). — 1  :  4-Diamino-2-naphthol  forms  a  stable  hydro¬ 
chloride,  C10H10ON2,2HC1,  which  attacks  the  mucous  membrane.  The 
free  base  rapidly  turns  brown  on  exposure  to  the  air.  A  blue  oxazine 

dye,  diaminonaphthoxazone,  NH2*C10H5  <^q^C10H5INH,  is  obtained 

when  an  alcoholic  solution  of  this  hydrochloride  is  boiled  with  crystal¬ 
lised  sodium  acetate  while  a  current  of  air  is  passed  through  the 
solution.  It  forms  well-developed,  glistening  crystals.  A  crystalline 
hydrochloride ,  C20H4ON3C1,  is  formed  when  the  base  is  dissolved  in 
phenol,  precipitated  with  alcohol  and  hydrochloric  acid,  and  dried  at 
100°.  It  dyes  cotton  mordanted  with  tannin,  and  its  alcoholic  and 
acetic  acid  solutions  exhibit  a  brilliant  red  fluorescence.  When  the 
aminosulphonic  acid,  known  as  eikonogen,  is  used  in  place  of  the 
diaminonaphthol,  a  disulphonic  acid  derivative  of  the  above  dye  is 
obtained. 

1  : 4-Diamino-/?-naphthol-6-sulphonic  acid  yields  a  diaminonaphth- 
oxazonedisulphonic  acid,  which  dyes  wool  in  an  acid-bath  a  blue 
colour.  J.  J.  S. 

Synthesis  of  Iminoazolylethylamine  [4-/3-Aminoethylgly- 
oxaline].  Adolf  Windaus  and  W.  Vogt  {Ber.,  1907,  40,  3691 — 3695). 
— The  recognition  that  glyoxaline  radicles  are  contained  in  the 
alkaloid  pilocarpine  (Jowett,  Trans.,  1903,  83,  438)  and  in  substances 
derived  from  proteins  like  histidine  (Pauly,  Abstr.,  1904,  i,  1068)  has 
suggested  the  synthesis  of  these  natural  products.  As  a  step  in  this 
direction,  glyoxaline-4-propionic  acid  (Abstr.,  1905,  i,  834)  has  been 

NH’CH 

converted  into  4 -^-aminoethylglyoxaline,  1  •  C  H2  •  C  H2  *  N  H  2 , 

(J  II — IS 

by  means  of  Curtius’  method. 

Ethyl  glyoxalinepropionate  is  a  colourless  oil,  obtained  by  esterifica¬ 
tion  and  purification  by  means  of  the  oxalate,  which  crystallises  in 
rhombic  plates,  m.  p.  158°;  th  q  pier  donate  forms  light  yellow  needles, 
m.  p.  226°  (decomp.).  The  hydrazide,  C6H10ON4,  obtained  by  the 
interaction  of  the  ester  and  50%  hydrazine  hydrate,  has  m.  p.  142°. 
The  hydrochloride  of  aminoethylglyoxaline  is  obtained  in  55%  yield  by 
treating  an  alcoholic  solution  of  the  hydrazide  with  amyl  nitrite  and 
hydrochloric  acid  to  form  the  azoimide,  decomposing  this  to  obtain 
the  urethane,  and  finally  hydrolysing  the  urethane.  It  crystallises  in 
prisms,  m.  p.  240°  (decomp.).  No  sparingly  soluble  salts  are  given  by 
ammoniacal  zinc  or  silver  hydroxides  in  contradistinction  to  other 
glyoxaline  compounds.  The  platinichloride  is  orange,  blackens  towards 
200°,  but  does  not  melt ;  picrate,  m.  p.  239°  (decomp.)  ;  picrolonate  is 
characteristic,  m.  p.  266°  (decomp.). 

By  treating  the  aminoethylglyoxaline  with  benzoyl  chloride  and 
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sodium  hydroxide,  the  ring  is  ruptured  and  tribenzoylbutenetriamine, 
NHBz,CHtC(NHBz),[CH2]2’NHBz,  is  obtained  as  glistening  needles, 
m.  p.  191°.  W.R. 


Behaviour  of  Hydrogen  Cyanide  towards  Phenylcarbimide. 

II.  Walter  Dieckmann  and  Heinrich  Kammerer  ( Ber .,  1907,  40, 
3737 — 3743.  Compare  Abstr.,  1905,  i,  874). — By  the  action  of 
sodium  ethoxide,  diphenylparabanimide  is  converted  into  the  isomeric 


as-  oxalyldiphenylguanidine, 


™:c<*h-6o’ 


225°,  which 


forms  colourless  prisms,  has  acid  properties,  and  is  hydrolysed  by  con¬ 
centrated  hydrochloric  acid  yielding  aniline  and  phenylparabanic  acid, 
m.  p.  209 — 210°.  The  two  new  compounds  are  also  obtained  by  the 
condensation  of  ethyl  oxalate  with  diphenylguanidine  and  phenyl- 
carbamide  respectively  in  the  presence  of  sodium  ethoxide. 

Melanoximide  (s-oxalyldiphenylguanidine),  m.  p.  225°,  which  is 
obtained  most  conveniently  by  warming  diphenylguanidine  cyanide 
with  dilute  acetic  acid,  is  also  converted  by  sodium  ethoxide  into  as - 
oxalyldiphenylguanidine. 

With  phenylcarbimide  at  120°,  diphenylparabanimide  yields  the 

CO — NPh 

carbanilide,  NHPh'CO'NIC-^,,^,  i  ,  m.  p.  233°,  which  is  there- 

-IN  ir  Jti*  L  (J 


fore  the  final  product  of  the  action  of  hydrogen  cyanide  on  phenyl¬ 
carbimide  (loc.  cit.).  By  prolonged  heating  with  glacial  acetic  acid,  the 
carbanilide  yields  diphenylparabanic  acid,  whereas  hydrolysis  by  a 
mixture  of  hydrochloric  and  glacial  acetic  acids  forms  in  addition 
phenylcarbamide. 

Phenylcarbamide  is  hydrolysed  by  boiling  acetic  acid  yielding  di- 
phenylcarbamide  and  small  quantities  of  aniline  and  acetanilide ;  by 
dilute  hydrochloric  acid  giving  ammonium  chloride,  aniline  hydro¬ 
chloride,  and  carbon  dioxide,  and  by  boiling  water  forming  diphenyl- 
carbamide,  ammonia,  aniline,  and  carbon  dioxide.  C.  S. 


Action  of  Diazo-derivatives  of  Aliphatic  Hydrocarbons  on 
Cyanogen  and  its  Derivatives.  I  and  II.  Cyanogen.  Alberto 
Peratoner  and  E.  Azzarello  (Aid  R.  Accad.  Lined ,  1907,  [v],  10, 
ii,  237 — 243  ■  318 — 328.  Compare  Azzarello,  Abstr.,  1905,  i,  867). — 
An  ethereal  solution  of  cyanogen  reacts  violently  with  a  2 — 5% 
ethereal  solution  of  diazomethane  or  diazoethane,  forming  a  cyano- 
deriYative  of  osotriazole,  which,  unless  special  precautions  are  taken, 
undergoes  etherification  by  the  diazomethane  : 


CH2<n  +  CN-CN  =  NH<n;i.cn 


NH< 


n:ch 

NIC-CN 


+ 


CH2N2  =  NMe< 


n:ch 

n:c‘Cn' 


In  order  to  prevent  the  etherification,  a  very  small  amount  of  the 
diazo-compound  must  be  treated  with  a  large  excess  of  cyanogen  in 
cold  ethereal  solution.  The  fact  that  only  one  of  the  CN  groups  in 
the  cyanogen  molecule  reacts  with  the  diazo-hydrocarbon,  no  com- 
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pound  consisting  of  two  triazole  nuclei  joined  by  their  carbon  atoms 
being  formed,  would  indicate  a  structure  other  than  N:C*C:N  for 
cyanogen.  The  balance  of  evidence,  which  the  authors  review,  is, 
however,  in  favour  of  the  above  formula. 

NCH 

3 -Cyano-osoiriazole,  NH<^  '  ,  separates  from  benzene  in  small, 

-IN 

white  crystals,  m.  p.  113 — 114°,  and  gives  precipitates  with  salts  of 
many  heavy  metals.  The  corresponding  amide, 

nh<k:c-co-nh2’ 

prepared  by  the  action  of  alcoholic  potassium  hydroxide  on  the  cyano- 
rompound,  is  deposited  from  alcohol  in  small,  white  crystals,  in.  p. 
256 — 257°.  When  treated  with  40%  alcoholic  potassium  hydroxide 
solution,  or  with  concentrated  hydrochloric  acid,  it  yields  the  osotriazole- 
carboxylic  acid  described  by  Baltzer  and  von  Pechmann  (Abstr.,  1891, 
1116),  and  this,  when  heated  at  230 — 240°,  is  converted  into  the 
osotriazole  prepared  by  these  authors. 

N  ’CH 

3-Cyano-l-methylosotriazole,  NMe<%,  i  ,  is  a  colourless, 

JN  .U'OJN 

neutral  liquid,  b.  p.  95°/30  mm.,  having  a  fruity  odour.  When  heated 
with  40%  alcoholic  potassium  hydroxide,  it  is  converted  quantitatively 
into  the  potassium  derivative  of  l-methylosotriazole-3-carboxylic  acid, 
N.’CH 

NMe<^  i  ,  which  is  deposited  from  acetone  or  benzene  in 

JN.O*  OOj U 

small,  white  crystals,  m.  p.  141 — 142°.  The  potassium,  C4H402lSr3K, 
barium,  (C4H402N3)2Ba,3|H20,  and  calcium  salts,  and  the  ethyl  ester, 
C2N3HMe*C02Et,  b.  p.  115°/60  mm.,  were  prepared. 

NICMe 

4:-Cyano-3-methylosotriazole,  NH<^.^  ,  separates  from  benzene 

in  small,  white  crystals,  m.  p.  84°,  b.  p.  160°/30  mm.,  has  the  normal 
molecular  weight  in  freezing  acetic  acid,  and,  in  aqueous  solution,  has 
an  acid  reaction.  The  silver  derivative,  C4H3N4Ag,  is  a  white  powder 
stable  towards  light. 

NICMe 

3-Methylosotriazole-^-carboxylic  acid,  ’  t  separates 

JN  .b/*C02rl 

from  water  in  shining,  acicular  crystals,  m.  p.  214°  (decomp.)  3 
the  calcium  salt,  (C4H402N3)2Ca,  was  prepared. 

NICMe 

4c-Cyano-3-methyl-l-ethylosotriazole,  NEt%.  '  I  is  an  oily,  neutral 

JN  •  L/*  L/IN 

liquid,  b.  p.  l05°/28  mm.  3 -Methyl-X  ethylosotriazole  ^- carboxylic  acid, 
NICMe 

NEt<%^..^  crystallises  from  benzene  in  shiniDg,  white  needles, 

m.  p.  131°  3  its  calcium  salt,  (C6HsN302)2Ca,  was  prepared. 

T.  H.  P. 


[3'  -  Aminophenyl  -  aft  -  naphthatriazole  -5:9-  sulphonic 
Acid.]  Aktien-Gesellschaft  fur  Anilin-Fabrikation  (D  R.-P. 
174548). — Sodium-3' -nitropheny  l  -  a (3  -  naphthatriazole  -  5  :  9 -sulphonate, 
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“?>N- 

1 


SOsNa 


gQ  (I)  was  prepared  by  coupling 

3  /x  \  m-nitrodiazobenzene  chloride  with 

<  | — \ _ /  a-naphthylamine-3:8-disulphonicaoid 

l  Jv  \  X02  in  sodium  carbonate  solution,  and 

"NT  (NH.)  then,  after  20  hours,  warming  the 

3  liquid  to  70 — 75°  and  adding 

'  aqueous  sodium  hypochlorite.  The 

product  was  salted  out  and  reduced  with  iron  filings  and  water  acidified 
with  hydrochloric  acid  ;  the  solution  was  rendered  alkaline  with  sodium 

carbonate  and  3- 
aminophenyl  -  a/3  - 

[  1^  | — Jvf  \ /  naphthatriazoie- 

l  J  N2*C10H4(OH)(SO3Na)2  4  :  9  -  disulphonic 

-vj  acid  (I)  precipitat- 

3  jj  ed  from  the  filtrate 

by  adding  hydro¬ 
chloric  acid  and  sodium  chloride.  The  aso-derivative  (II),  obtained  by 
coupling  the  aminotriazole  with  /3-naphthol-3  :  6-disulphonic  acid,  when 
dissolved  in  water  and  treated  with  a  solution  of  barium  chloride  and 
a  paste  of  aluminium  hydroxide,  yields  a  brilliant  reddish-lake  which  is 
remarkably  stable  to  light.  G.  T.  M. 


SOaNa 


S03Na 


The  Mechanism  of  the  Indamine  and  Azine  Synthesis. 
Willstatter’s  Paper  on  Aniline-Black.  HansTh.  Bucherer  {Ber. , 
1907,  40,  3412 — 3419.  Compare  this  vol.,  i,  641). — The  syntheses  of 
indamines,  azines,  thiazines,  and  oxazines  are  represented  by  a  single 
scheme,  based  on  the  two  following  facts.  (1)  The  readiness  with 
which  o-  andp-diamines,  -aminophenols,  dihydroxy-derivatives,  and  the 
corresponding  sulphur  compounds  are  oxidised.  (2)  The  readiness 
with  which  monoimines,  di-imines,  quinols,  and  the  corresponding 
sulphur  compounds  form  additive  compounds.  In  addition,  attention 
is  drawn  to  the  readiness  with  which  groups  attached  to  nitrogen, 
oxygen,  or  sulphur  wander  into  the  nucleus.  The  two  reactions,  which 
occur  alternately  in  the  case  of  a  y>-diamine,  may  be  represented  as  (a) 
p-diamine  +  0 — >  p-di-imide  and  (S)^-di-imide  +  HX — >-p-diamine  with 
the  X  group  attached  to  nitrogen. 

Several  examples  are  worked  out  in  detail,  more  especially  the  for¬ 
mation  of  safranine,  methylene-blue,  and  Meldola’s  blue.  Also  the 
formation  of  2  : 2'-diaminoazobenzene  from  o-quinonedi-imine  and  of  di- 
aminoazodiphenyl  from  the  oxidation  product  of  benzidine. 

Willstatter’s  formula  for  aniline-black  is  criticised.  J.  J.  S. 


Action  of  Hydroxylamine  on  Safranones.  Otto  Fischer  and 
Fritz  Homer  ( Ber 1907,  40,  3406 — 3411.  Compare  Fischer  and 
Arntz,  this  vol.,  i,  94;  Kehrmann  and  Prager,  ibid.,  447). — Kehrmann 
and  Prager’s  view  of  the  constitution  of  the  aminoisorosindone, 
obtained  by  the  action  of  hydroxylamine  on  isorosindone,  is  confirmed, 
since  the  ethers  obtained  by  the  action  of  alkyl  iodides  and  potassium 
hydroxide  on  the  corresponding  hydroxy/sorosindone  are  not  identical 
with  the  ethers  of  naphthasafranol.  The  ortho-position  of  the  methoxy- 
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group  in  the  methyl  ether  has  been  established  by  the  synthesis  of  the 
ether  from  nitrosoguaiacol  and  /3-phenylnaphthylamine. 

It  appears  that  only  those  safranones  yield  amino*derivatives  with 
hydroxylamine  which  are  free  from  substituents  in  the  two  ortho¬ 
positions  with  respect  to  the  quinone  oxygen.  Thus  rosindone, 
o-methoxyisorosindone,  and  yS-o-methylfsoro.-indone  (Abstr.,  1901,  i, 
417)  do  not  yield  amino-derivatives. 

Safranol  does  not  yield  an  amino-derivative  with  hydroxylamine, 
but  safranol  ethyl  ether  yields  o -aminosafranol  ethyl  ether ,  C20Hl7O2N3, 
which  crystallises  from  alcohol  in  brilliant  brown  plates,  m.  p.  about 
250°.  The  addition  of  concentrated  hydrochloric  acid  to  the  alcoholic 
or  acetic  acid  solution  produces  a  yellowish-green  coloration.  The 
corresponding  methyl  ether  is  less  soluble  in  alcohol. 

o-Anilinoisorosinclone,  C28H19ON3,  obtained  by  heating  o-aminoiso- 
ro.'indone  with  aniline  and  aniline  hydrochloride  at  150°,  crystallises 
from  alcohol  in  bronze-coloured  needles,  in.  p.  282 — 284°. 

A  naphthafluorindine ,  C6H4<C^^^C0H2<^^Tp^^>C10Hc,  is  obtained 

when  o-amimnsorosindone,  o.phenylenediamine,  and  its  hydrochloride 
are  heated  with  ethyl  alcohol  at  140 — 150°  for  three  hours  ;  it  crystal¬ 
lises  from  pyridine  in  golden-bronze,  glistening  plates,  which  dissolve 
in  glacial  acetic  acid  yielding  a  pure  blue  solution.  The  same  product 
is  formed  when  isorosindone  is  used  instead  of  its  amino-derivative, 
and  even  more  readily  from  fsorosinduline  salts  and  o-phenylenediamine 
(compare  Fischer  and  Hepp,  Abstr.,  1896,  i,  323). 

o-Aminoisorosindone,  or  fsorosindone,  when  heated  with  o-amirro- 
diphenylamine,  its  hydrochloride,  and  absolute  alcohol  at  150°  for  four 
hours,  yields  a  green  naphthafluorindine  derivative, 

06H,<^>C6H2<£“>Cl(>He, 

which  crystallises  from  dimethylaniline  in  prisms. 

Aminoisorosindone,  or  fsorosinduline,  and  o-naphthylenediamine  also 
yield  a  green  dye.  These  naphthafluorindine  dyes  exhibit  but  little 
fluorescence  except  in  concentrated  sulphuric  acid  or  pyridine  solutions 
(compare  Nietzki  and  Yollenbruck,  Abstr.,  1904,  i,  1062).  J.  J.  S. 

Disulphides  with  Neighbouring  Double  Linkings.  Action 
of  Amines  and  Hydrazines  on  Thiourets.  New  Synthesis 
of  Triazoles.  II.  Emil  Fromm  &  Emil  Vetter  ( Annalen ,  1907, 
356,  178—196.  Compare  Fromm,  Abstr.,  1906,  i,  656  ;  Fromm 
and  Schneider,  ibid.,  656,  714;  Hantzsch  and  Wolvekamp,  Abstr., 
1904,  i,  719). — Pertlriocyanic  acid  and  thiouret  undergo  analogous 
reactions  with  potassium  hydroxide,  yielding  sulphur  and  potassium 
cyanoaminodithiocarbonate  and  phenyliminocyanoaminothiocarbonate 
respectively.  The  present  Avork  was  undertaken  to  determine  if 
thiouret  reacts  with  aniline  and  phenylhydrazine  in  a  manner  analog¬ 
ous  to  the  reaction  of  perthiocyanic  acid  with  these  reagents,  which 
leads  to  the  formation  of  phenyldithiobiuret  and  derivatives  of  triazole 
respectively. 

When  heated  with  aniline  on  the  water-bath  in  absence  of  a  solvent, 
phenyltliiouret  hydrochloride  yields  thiocarbanilide,  but  if  the  reaction 
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is  moderated  by  dilution  of  the  mixture  with  alcohol,  sulphur  and 
phenylguanidophenylthiocarbamide,  NHPh*GS*NH,G(NPh),NH.2,  are 
formed.  This  crystallises  in  white  leaflets,  m.  p.  197°,  forms  a  crystal¬ 
line  hydrochloride,  C14H14N4S,HC1,  m.  p.  179°,  and  on  treatment  with 
benzyl  chloride  and  alcoholic  sodium  hydroxide  yields  the  benzyl 
derivative,  C21H20N4S,  m.  p.  157°. 

The  constitution  of  the  products  of  the  action  of  amines  on  thiouret 
hydrochlorides  is  confirmed  by  the  formation  of  isomeric  substances 
from  phenylthiouret  hydrochloride  and  p-phenetidine,  on  the  one  hand, 
and  from  p-phenetylthiouret  hydrochloride  and  aniline,  on  the  other, 
since  if  the  products  of  the  reaction  had  the  constitution 

nhr-c(nr')-nh-c(SH):nh, 

these  two  combinations  would  yield  the  same  substance. 

p- Phenetylguanid  ophenylthiocarbcmude,  C16f  i]K01Sr4S,  formed  from 
phenylthiouret  hydrochloride  and  p-phenetidine,  crystallises  in  leaflets, 
m.  p.  168°,  and  forms  a  benzyl  derivative,  C23H24ON4S,  m.  p.  230°. 

The  action  of  /ephenetidine  on  perthiocyanic  acid  leads  to  the  forma¬ 
tion  of  p -phenetyldithiobiuret,  C10H13ON3S2,  crystallising  in  leaflets, 
m.  p.  178°,  and  di-p-phenetylthiocarbamide,  Cl7H20O2N9S,  crystallising 
in  leaflets,  m.  p.  170°. 

p -Phenetyllhiouret  hydrochloride,  C10HnON3S2,HCl,H2O,  m.  p.  137°, 
reacts  with  aniline,  forming  phenylguanido-p-phenetylthiocarbamide,  m.  p. 
170°.  This  yields  a  benzyl  derivative,  C23H24ON4S,  crystallising 
in  leaflets,  m.  p.  166°. 

The  arylguanidoarylthiocarbamides  form  acetyl  derivatives, 
iNHR*CS'NH-C(NR')-NHAc,  which  are  converted  by  the  action  of 


alkalis  into  anhydro-compounds  : 


Acetylphenylguanidophenylthiocarbamide,  R  and  R'  =  Ph,  m.  p.  240°; 
the  anhydro -compound,  needles,  m.  p.  200°  ;  when  heated  with  benzyl 
chloride  and  potassium  hydroxide,  it  forms  the  benzyl  derivative  of 
phenylguanidophenylthiocarbamide.  Acetyl-g-pkenetylguanidophenyl- 
thiocarbamide,  m.  p.  183°;  the  anhydro -compound,  m.  p.  204°.  Acetyl - 
phenylguanido-p-phenetylthiocarbamide,  needles,  m.  p.  172°;  the  anhydro- 
compound,  m.  p.  187°. 

When  heated  with  phenylhydrazine  in  alcoholic  solution,  phenyl¬ 
thiouret  hydrochloride  forms  sulphur  and  anilguanidophenylthiocarb- 
amide,  NPh:C(SH)-NH-C(NH)-NH-NHPh  or  perhaps 
NH:C(SH)-NH-C(NPh)-NPh*NH2, 
which  separates  from  alcohol  in  crystals,  m.  p.  167°,  and  if  heated  with 
alcoholic  sodium  hydroxide  or  dilute  hydrochloric  acid  yields  3-amino- 
5-anilino-l-phenyltriazole  or  its  hydrochloride  (Fromm  and  Goncz,  this 
vol.,i,  872).  The  filtrate  from  the  preparation  of  anilguanidophenyl- 
thiocarbamide  contains  a  small  amount  of  an  isomeride , 
NHPh-NH-C(NPh)-NH-C(NH)-SH 
or  NH2*NPh*C(NH)'NH*C(NPh)*SH,  which  on  successive  treatment 
with  sodium  hydroxide  and  hydrochloric  acid  yields  5-amino-3-anilino- 
1-phenyltriazole  hydrochloride  (  Fromm  and  Goncz,  toe.  cit.). 

Anilguanido-p-phenetylthiocarbamide,  0lf)H190N5S,  m.  p.  168° 
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(decomp.),  when  boiled  with  sodium  hydroxide  in  alcoholic  solution, 
yields  3 -amino-5-p-phenetidino  - 1  -phenyl triazole,  016H170Ns,  m.  p.  134°; 
the  hydrochloride  of  this,  C16H170N5,HC1,  crystallises  in  thin  leaflets, 
m.  p.  6G°.  The  acetyl  derivative,  C20H23O3hr5,H2O,  crystallises  in 
needles,  m.  p.  145 — 148°. 

A minophen ylguanido-p-phene tylth iocarbamide ,  C  16Hj 9ON6S,  obtained 
from  the  mother-liquor  from  the  preparation  of  its  isomeride,  crystal¬ 
lises  in  white  leaflets,  m.  p.  236°,  and  when  treated  successively  with 
sodium  hydroxide  and  hydrochloric  acid  yields  5-amino-S-p-phenetidino- 
\-phenyltriazole  hydrochloride,  in.  p.  175°,  which  is  sparingly  soluble. 
The  free  triazole  forms  a  gelatinous  mass  and  is  readily  soluble  in 
alcohol.  G.  Y. 

fsoPurone.  Julius  Tafel  and  Percy  Alfred  Houseman  ( Btr ., 
1907,  40,  3743—3751.  Compare  Tafel,  Abstr.,  1901,  i,  236).— The 
products  obtained  by  the  electrolytic  reduction  of  uric  acid  are  treated 
with  concentrated  ammonium  hydroxide  to  separate  the  tetrahydro- 
uric  acid,  with  sodium  hydroxide  to  remove  rsopurone,  and  the  residue 
yields  purone  by  crystallisation  from  hot  water.  isoPurone  is  an  un¬ 
saturated  substance  which  can  be  estimated  by  iodine  and  thiosulphate. 
The  molecular  weights  of  purone  and  of  isopurone  determined  in 
aqueous  solution  by  the  ebullioscopic  method  correspond  with  the 
formula  C5H802N4. 

iso Tetrahydrouric  acid,  C5H8OhN4,  prepared  by  the  action  of  bromine 
on  an  aqueous  solution  of  fsopurone  at  0°,  crystallises  in  colourless 
needles,  decomposes  at  200°,  has  a  neutral  reaction,  and  dissolves 
readily  in  alkalis.  A  boiling  solution  of  barium  hydroxide  converts 
it  into  the  yellow  barium  salt  of  a-isouracil,  C4H604N2Ba,  from 
which  careful  treatment  with  2 A-hydrochloric  acid  at  —  10° 
liberates  a-isouracil,  C4H402N2.  This  Bubstance  crystallises  in  needles, 
decomposes  at  350°,  has  an  acid  reaction,  dissolves  in  dilute  alkalis, 
decolorises  bromine  water,  and  gives  a  violet-brown  coloration  with 
ferric  chloride. 

The  mother-liquor  from  which  the  barium  salt  of  a-fsouracil  has 
been  precipitated  contains  /3-iso uracil,  C4H402N2,  which  crystallises  in 
slender  needles,  has  a  neutral  reaction,  dissolves  in  dilute  alkalis,  and 
forms  a  crystalline  substance  with  phenylhydrazine  which  seems  to  be 
a  hydrazone.  C.  S. 

Reduction  of  Theophylline  and  Paraxanthine.  Julius  Tafel 
and  Julius  Dodt  ( Ber 1907,  40,  3752 — 3757.  Compare  Abstr., 
1900,  i,  121). — The  electrolytic  reduction  of  theophylline  in  30%  sul¬ 
phuric  acid  at  the  ordinary  temperature,  with  prepared  lead  cathodes 
and  a  current  density  of  12  amperes  per  sq.  dem.,  results  in  the 
formation  of  deoxytheophylline,  C7Hl0ON4,  which  separates  from 
hot  water  in  crystals  containing  3H20,  darkens  at  200°  and  has  m.  p. 
215 — 225°,  has  a  faintly  alkaline  reaction,  and  is  soluble  in  dilute 
acids  or  alkalis ;  the  hydrochloride  and  the  picrate  are  mentioned. 
By  the  action  of  bromine  in  cold  glacial  acetic  acid,  the  substance 
yields  bromodeoxy theophylline,  C7HgON4Br,  which  is  converted  by 
sodium  hydroxide  into  6 -hydroxy deoxytheophylline,  C7H10O2N4,2H2O. 
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Analogous  compounds  are  obtained  from  paraxanthine  by  similar 
treatment.  Deoxyparaxanthine,  C7H10ON4,  crystallises  from  water 
with-lH20,  decomposes  at  250°,  has  a  neutral  reaction,  and  is 
not  more  soluble  in  dilute  alkalis  than  in  water.  Bromodeoxypara- 
xanthine,  C7H9ON4Br,  dissolves  in  water  to  a  strongly  acid  solution, 
and  is  converted  by  sodium  hydroxide  into  %-hydroxydeoxyparaxanthine, 
C7H10O2N4,2H2O,  which  darkens  at  230°.  O.  S. 

Acidity  of  Deoxyxanthines.  Julius  Tafel  and  Julius  Dodt 
( Ber .,  1907,  40,  3757 — 3759.  Compare  preceding  abstract). — It  has 
been  shown  that  deoxyxanthine,  3-methyldeoxyxanthine,  and  deoxy- 
theophylline,  unlike  deoxyheteroxanthine,  deoxyparaxanthine,  and 
deoxytheobromine,  are  more  soluble  in  dilute  alkalis  than  in  water. 
The  authors  have  measured  the  strengths  of  these  compounds  by 
Wood’s  method  (Trans.,  1906,  89,  1839)  and  arrive  at  the  conclusions 
that  the  deoxyxanthines  are  weaker  acids  than  the  xanthines,  and  that 
in  the  deoxyxanthines  the  acid  properties  are  conferred  solely  by  the 
glyoxaline  ring.  C.  S. 


'CO-CH0 


CO< 


NH-CO 

NH-CO 


(I.) 


>CH-CH<£|^g>CO. 
(«•) 


Hydurilic  Acid.  Max  Conrad  ( Annalen ,  1907,  350,  24 — 31).— 
Two  constitutions  have  been  ascribed  to  hydurilic  acid  (I  and  II). 

ISTW-cn  Pn-'NTTT  The  auth°r  shows  that  the 

CO<CATrr  nn/>CH,N<\r(ri  ntr  ^CO,  constitution  II  is  the  correct 

one.  Since  barbituric  acid 
when  heated  with  concen¬ 
trated  hydrochloric  acid  is 
hydrolysed  forming  carbon 
dioxide,  ammonia,  and  acetic 
acid,  an  acid  of  the  constitution  II  must  under  the  same  conditions  yield 
carbon  dioxide,  ammonia,  and  succinic  acid.  It  is  found  that  when 
heated  with  concentrated  hydrochloric  acid  at  200 — 230°,  hydurilic  acid 
yields  succinic  acid  in  almost  quantitative  amount. 

The  constitution  If  is  supported  also  by  the  formation  of  hydurilic 
acid  by  condensation  of  ethyl  ethanetetracarboxylate  with  carbamide 
by  means  of  alcoholic  sodium  ethoxide  at  60 — 70°,  and  together  with 
small  amounts  of  succinic  acid  by  hydrolysis  of  ethanetetracarbonyl- 
guanide  by  means  of  dilute  hydrochloric  acid  at  150°. 

Ethanelelracarbonylguanide, 


'CONH' 


is  prepared  in  a  63%  yield  by  heating  ethyl  ethanetetracarboxylate  with 
guanidine  hydrochloride  and  sodium  ethoxide  in  alcoholic  solution  at 
70°;  it  crystallises  in  needles,  decomp,  when  heated,  is  readily  soluble 
in  alkali  hydroxides  or  carbonates,  separates  in  prisms  on  prolonged 
heating  of  its  ammoniacal  solution,  and  dissolves  in  cold  nitric  acid.  The 
silver  salt,  C8  Hf P4Nfi Ag2, h H20,  was  analysed  ;  the  hydrochloride 
crystallises  in  white  needles.  Ammonium  hydurilate  gives  a  green 
coloration  with  ferric  chloride,  becoming  colourless  on  addition  of  hydro¬ 
chloric  acid  or  on  heating,  and  forms  a  red  solution  with  potassium 
nitrite  in  acetic  acid.  G.  Y. 
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Azo- derivatives  of  Esters  of  Bis-/3-ketonic  Acid  Oxalyldi- 
hydrazones.  Carl  Bulow  [and,  in  part,  Martin  Lobeck]  ( Ber ., 
1907,  40,  3787 — 3798). — The  two  methylene  groups  in  ethyl  oxalyl- 
bishydrazoneacetoacetate  (Biilow  and  Lobeck,  this  vol.,  i,  301)  are 
capable  of  reacting,  like  the  methylene  group  in  compounds  of  the 
type  C0R",NH*NICR'*CH2*C02R,  with  diazobenzene  chloride  with 
the  formation  of  o-azoacylhydrazones.  These  azo-derivatives  are, 
generally  speaking,  far  more  stable  than  the  parent  substances. 

Ethyl  oxalyldihydrazone- hen zeneazobisacetoacetate, 
C02Et*0H(N:NPh)-CMe:N*NH*CO-0O-NH*N:CMe-CH2-C09Et, 
obtained  by  the  action  of  diazobenzene  chloride  on  ethyl  oxalylbis- 
hydrazoneacetoacetate  in  alcoholic  solution  in  the  presence  of  sodium 
acetate  at  low  temperatures,  crystallises  in  yellow,  felted  needles,  m.  p. 
155°  (unsharp)  ;  at  the  same  time,  is  formed  a  small  quantity  of  ethyl 
oxalylbishydrcizonebenzeneazoacetate, 

OsO2[NH*N:CMe*0H(N:NPh)CO8Et]a. 

The  latter  compound  alone  is  produced  by  using  very  dilute  solutions, 
but  is  better  prepared  by  the  interaction  of  oxalylhydrazide  and  ethyl 
benzeneazoacetoacetate  in  alcoholic  or  acetic  acid  solution.  It  forms 
colourless  crystals,  swells  and  froths  up  at  211 — 212°  or  217 — 218°, 
and  decomposes  slightly  above  this  temperature  into  alcohol  and 
1  :  l-oxalylbis-i-benzeneazo-S-methyl-ft-pyrazolone, 

„  n  N— CMe  \ 

2°2\  <00-CH-N:NPh/2  ' 

obtained  as  a  yellowish-red,  crystalline  powder,  m.  p.  256 — 257°.  This 
compound  is  decomposed  by  hot  potassium  hydroxide  solution  or 
pyridine  into  oxalic  acid  and  4-benzeneazo-3-methyl-5-pyrazolone 
(compare  von  Rothenburg,  Abstr.,  1895,  i,  686). 

Ethyl  oxalylbishydrazonebenzeneazoacetoacetate  is  decomposed  on 
boiling  with  phenylhydrazine  in  acetic  acid  solution  with  the  forma¬ 
tion  of  alcohol,  oxalylhydrazide,  and  4-benzeneazo-l-phenyl-3-methyl-5- 
pyrazolone. 

The  author  replies  to  the  criticisms  of  Curtins,  Darapsky,  and 
Muller  (this  vol.,  i,  451).  W.  H.  G. 

Action  of  Diazobenzene  Chloride  on  />-Hydroxybenzoic 

Acid.  Eugen  Grandmougin  and  H.  Freimann  (Ber.,  1907,  40, 
3453—3454.  Compare  Limpricht,  Abstr.,  1891,  1036). — Diazobenzene 
chloride  reacts  with  a  solution  of  jo-hydroxybenzoic  acid  in  the 
piesence  of  sodium  carbonate,  yielding  bisbenzeneazophenol  together 
with  a  small  amount  of  benzeneazo-/?-hydroxybenzoic  acid  (Auwers 
and  Rohrig,  Abstr.,  1897,  i,  341).  In  the  presence  of  sodium 
hydroxide,  the  chief  product  is  trisbenzeneazophenol  (this  vol.,  i,  664). 

J.  J.  S. 

Preparation  of  l-Diazo-/3-naphtholdi-  and  tri-sulphonic 
Acids.  Kalle  &  Co.  (D.R.-P.  184477). — The  l-amino-/3-naphthol- 
monosulphonic  acids  are  diazotised  normally  with  sodium  nitrite  in 
the  presence  of  organic  acids  (Abstr.,  1905,  i,  161);  the  corresponding 
di-  and  tri-sulphonic  acids  are  readily  converted  into  diazo-derivatives 
in  the  presence  of  sulphuric  acid,  provided  that  dilute  solutions  are 
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employed  at  0°  to  5°.  The  diazo-derivatives  may  be  partially  salted 
out  from  the  yellowish-brown  solution  in  the  form  of  a  brown  mass. 

G.  T.  M. 

[The  Diazotisation  of  l-Amino-/?-naphtholsulphonic  Acids.] 
Gesellschaft  fUr  Chemische  Industrie  in  Basel  (D.R.-P. 
181714). — The  interaction  of  nitrous  acid  and  the  l-amino-/?-naphthol- 
sulphonic  acids  leads  to  the  production  of  quinonoid  substances,  so 
that  the  reaction  is  largely  one  of  oxidation.  If,  however,  the  sodium 
salts  of  these  l-amino-y3-naphtholsul phonic  acids  are  acetylated  in  the 
hydroxyl  group  with  acetic  anhydride,  then  the  acetyl  derivatives 
thus  obtained  furnish  yellow,  crystalline  diazo-compounds,  such  as 
2-acetoxy-l-diazonaphthalene-4-sulphonic  acid,  which,  on  treatment 
with  dilute  aqueous  alkalis,  lose  their  acetyl  group  and  give  rise  to 
the  corresponding  2-hydroxy-l-diazonaphthalenesulphonic  acids.  This 
elimination  of  acetyl  may  be  effected  similarly  after  combining  the 
2-acetoxy-l-diazonaphthalenesulphonic  acid  with  phenol  and  aromatic 
amines,  and  in  this  way  2-hydroxyazonaphthalene  colouring  matters 
are  produced  which  may  be  employed  as  mordant  dyes.  G.  T.  M. 

Bisazo-derivatives  of  Salicylic  Acid.  Eugen  Grandmougin. 
J.  It.  Guisan,  and  H.  Freimann  ( Ber .,  1907,  40,  3450 — 3453.  Com¬ 
pare  Limpricht,  Abstr.,  1891,  1036). — A  mixture  of  bisbenzeneazo- 
salicylic  acid,  benzeneazosalicylic  acid,  and  the  trisazo-derivative  of 
phenol  (this  vol.,  i,  664)  is  formed  when  a  solution  of  diazobenzene 
chloride  and  salicylic  acid  dissolved  in  sodium  hydroxide  is  kept  at 
0°  for  some  five  days.  The  monoazo-compound  remains  dissolved  in 
the  alkaline  solution,  and  may  be  precipitated  by  the  addition  of  acid. 
The  bisbmzeneazosalicylic  acid,  0H*C6H2(]Sr2Ph)2,C02H,  may  be  ex¬ 
tracted  with  hot  dilute  sodium  hydroxide  solution,  and  crystallises 
from  chloroform  in  reddish-brown,  felted  needles,  m.  p.  218°.  With 
sulphuric  acid,  it  gives  the  colorations  characteristic  of  bisazo-com- 
pounds,  and  when  reduced  with  stannous  chloride  yields  3  :  5-diamino- 
salicylic  acid. 

The  acetyl  derivative  of  the  bisazo-compound  has  m.  p.  196°.  Bif>- 
o-tolueneazosalicylic  acid,  C21H1803N4,  forms  dark  violet  crystals  with 
a  metallic  lustre,  m.  p.  170°,  and  yields  an  acetyl  derivative,  m.  p. 
173°.  o -Tolueneazosalicylic  acid,  C14H1203N2,  forms  yellowish-brown 
needles,  m.  p.  191°,  and  yields  an  acetyl  derivative,  m.  p.  145°. 

Tris-o-tolueneazophenol,  C27H22ONfi,  forms  bronze-coloured  needles, 
m.  p.  198°,  and  its  acetyl  derivative  orange-coloured  needles,  m.  p. 
195°.  Diazotised  nitroanilines  yield  monoazo-derivatives  together  with 
bisazo-derivatives  of  phenol. 

Bis-p-nitrobmzeneazopkenol,  C18H1205N6,  crystallises  from  nitro¬ 
benzene  or  tetrachloroethane  in  brown,  felted  needles,  and  its  acetyl 
derivative  has  m.  p.  208°.  J.  J.  S. 

Aromatic  -  aliphatic  -  p  -  aminoazo  -  compounds.  Walther 
Borsche  and  A.  Reclaire  (Ber.,  1907,  40,  3806 — 3815). — The 
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condensation  products  of  quinoneoximes  and  semicarbazides  (compare 
Borsche,  Abstr.,  1906,  i,  319)  are  converted  on  reduction  with  tin  and 
hydrochloric  acid  and  subsequent  oxidation,  into  aromatic-aliphatic-jo- 
aminoazo-compounds  of  the  type  NH^CgH^NIN’CONHR,  corre¬ 
sponding  with  the  quinonemonosemicarbu  zones, 

oh*c6h4-n:n-c<>nhr. 

The  reduction  of  either  ^-nitrophenylsemicarbazide  (Hyde,  Abstr., 
1899,  i,  688)  or  benzoquinone  iximesemiearbazone  (Thiele  and  Barlow, 
Abstr.,  1899,  i,  47)  with  tin  and  hydrochloric  acid  results  in  the 
formation  of  'p-aminophenylsemicarbazide  (p- aminobenzenehydrazo - 
formamide)  hydrochloride,  colourless  leaflets,  decomposing  at  195 — 196°; 
ammonia  liberates  the  free  base,  NH^CgH^NH’NH'CONHg,  as  small, 
colourless  needles,  which  rapidly  oxidise  in  the  air.  A  solution  of  the 
hydrochloride  on  treatment  with  potassium  cyanate  and  sodium  acetate 
deposits  pearly,  white  leaflets  of  \)-carbamidophenylsemicarbazide, 

nh2-co-nh-c6h4*nh*nh-co*nh2, 

m.  p.  201 — 202°  (decomp.).  Benzaldehyde  reacts  with  the  base  with 
the  formation  of  benzylidene-^-aminophenylsemicarbazide, 
CHPh:NH-C6H4-NH-NH-CO-NH2, 
yellowish-white  leaflets,  m.  p.  204°  (decomp.). 

p -Aminobenzeneazoformamide,  obtained  only  in  the  form  of  a  hydrate, 
NH2*C6H4*NIN*C0*NH2,H20,  is  prepared  by  the  oxidation  of  the 
hydrazo-compound  •  it  crystallises  in  dark  red  needles  with  a  blue 
reflex,  m.  p.  125 — 126°  (decomp.).  The  molecule  of  water  is  not 
removed  by  keeping  the  compound  some  days  in  a  vacuum  desiccator. 
It  is  converted  by  strong  hydrochloric  acid  into  a  greenish-yellow 
hydrochloride,  and  is  decomposed  on  heating  with  potassium  hydroxide 
solution  according  to  the  equation  :  NH2,C0H4,N2’CO,NH2  +  2KOH  = 
NH2Ph  +  +  NH3  +■  K2C03 ;  at  the  same  time,  a  small  quantity  of  a  sub¬ 
stance  is  formed,  which  crystallises  in  brown  needles.  p-Carbamidobenzene- 
azo/brmajmrfejNHg'CO'NH'CgH^NiN’CO'NHgjII^O,  prepared  by  acting 
on  a  solution  of  the  hydrazo-compound  with  ammonia  and  hydrogen 
peroxide,  crystallises  in  small,  brick-red  needles,  m.  p.  178°  (decomp.). 

Phenylcarbamido-p-aminobenzeneazoformamide, 

NHPh-CO-HH-C6H4-N:N-CO-NH2, 
which  results  from  the  interaction  of  phenylcarbimide  and  the  azo¬ 
compound,  crystallises  in  yellowish-red  needles,  decomposing  at  202°. 

Benzoyl  p-aminobenzeneazoformamide,  NHBz1 00H4* N N* CO* N H2, 
forms  small,  orange  needles,  m.  p.  218°  (decomp.).  Bromine  acts  on 
the  parent  azo-compound  yielding  3  :  5(^)-dibromo-i-aminobenzeneazo- 
formamide ,  NH2*C0H2Br2’N2’CO'NH2,  small,  yellow  needles,  m.  p. 
183°. 

2-Toluquinoneoxime-5-semicarbazone, 

OH-N:C6H3Me:N-NH-CO-NH2, 

prepared  by  the  interaction  of  2-toluquinoneoxime  and  semicarbazide 
hydrochloride,  is  a  brown,  crystalline  powder,  decomposing  at  220°. 
It  yields,  on  reduction  with  tin  and  hydrochloric  acid  and  subsequent 
oxidation  of  the  hydrazo-compound,  1-aminotoluene-^-azoformamide , 
NH2,C6H3Me,HIH,C0*NH2,H20,  small,  reddish-brown  needles,  m.  p. 
85 — 86°  (decomp.).  In  the  same  way,  are  obtained  3-loluquinone- 
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oxime-6-semicarbazone,  small,  brown  needles,  decomposing  at  243°,  and 
2-thymoquinoneoxime-5-semicarbazone, 

OH-N:C6H,MePi^:N-NH-CO-NH?, 
small,  yellow  needles,  m.  p.  221 — 222°,  which  also  give  rise  to  amino- 
azo-compounds. 

Phenylcarbimide  combines  with  the  three  nitrophenylhydrazines, 
f ormi n g  o-nitrobenzenehydrazoformanilide, 

N02-C6H4*NH*NH’C0*NHPh, 

small,  slender,  yellow  needles,  m.  p.  220°;  m-nitrobenzenehydrazo- 
formanilide,  yellow  leaflets,  m.  p.  220°,  and  p -nitrobenzenehydrazo- 
formanilide ,  small,  yellowish-white  needles,  in.  p.  220°.  Both  the  latter 
compound  and  benzoquinoneoximephenylsemicarbazone  (Borsche  and 
Kiihl,  Abstr.,  1906,  i,  320)  yield  on  reduction  with  tin  and  hydrochloric 
acid  Y>-aminobenzenehydrazoforrnanilide  hydrochloride ,  small,  colourless, 
slender  needles,  which  decompose  and  turn  violet  above  190°  ;  sodium 
carbonate  liberates  the  free  base,  NH2,06H4*NH*NH'C0'NHPh,  long, 
colourless  needles,  m.  p.  187°  (decomp.),  which  is  converted  on  oxida¬ 
tion  into  p -aminobenzeneazoformanilide, 

NH2-C6H4-N:N*CO-NHPh, 

large,  blood-red  leaflets,  m.  p.  160 — 161°  (decomp.).  The  salts  of  the 
latter  compound  with  acids  are  stable  only  in  the  presence  of  the 
free  acid  ;  hydrochloride,  small,  orange-yellow  needles  ;  oxalate, 

c13h12o4n4,c2h2o4, 

dark  brown,  crystalline  powder,  decomposing  at  186 — 187°.  The 
following  compounds  were  also  prepared  :  benzoyl  derivative, 
NHBz-C6H4*N2-CO-NHPh, 

small,  yellow  needles,  m.  p.  219 — 220° ;  phenylcarbamido-d&cvfSiii'VQ, 
NHPh-CO'NH'CgH^Ng'CO'NHPh,  reddish-yellow  needles,  decom¬ 
posing  at  210°;  rfiiromo-derivative,  NHg'CgHjBrg'Ng’CO’NHPh,  small, 
yellow  needles,  m.  p.  155 — 156°. 

By  the  same  methods  as  described  above  are  obtained  :  2 -amino- 
toluene-5-azoformanilide,  NH.2*C6H3Me*2SLN'C(>]SrHPh,  reddish-brown, 
leafy  crystals,  decomposing  at  150 — 151°,  and  3-aminotoluene-Q- 
azoformanilide,  dark  red  needles  with  green  reflex,  m.  p.  137°. 

W.  H.  €r. 

Action  of  Dilute  Sulphuric  Acid  on  Proteins.  Leo  Langstein 
{Biochem.  Zeitsch.,  1907,  5,  410 — 412). — B,ecent  authors  have  stated 
that  the  digestion  of  protein  with  0‘5%  hydrochloric  acid  leads  to  the 
formation  of  the  same  end  products  as  are  found  in  gastric  digestion, 
but  more  slowly.  The  present  experiments  confirm  earlier  views  of 
the  author  that  protein  is  very  resistant  to  dilute  sulphuric  acid. 
After  eight  months’  digestion  in  1%  acid  at  37°,  only  18%  of  dried 
egg  albumin  goes  into  solution;  rather  more  of  the  other  proteins 
investigated  (serum-albumin,  &e.)  were  dissolved.  The  dissolved 
nitrogenous  substances  were  completely  precipitable  by  phospho- 
tungstic  acid.  W.  D.  H. 

Influence  of  Solutions  of  Pigments  on  the  Heat  Coagu¬ 
lation  of  Proteins.  Hans  Aron  ( Biochem .  Zeitsch.,  1907,  5, 
413 — 418). — Acid  pigments  (eosin  and  aurantia)  or  their  free  acids, 
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when  added  to  protein  solutions  (dilute  serum),  destroy  the  heat- 
coagulability  of  the  latter.  The  explanation  advanced  is  that  com¬ 
plex  colloid  is  formed,  in  which  the  pigment  acts  towards  the  protein 
as  a  “  protective  colloid,”  W.  D.  H. 

Dissociation  of  Serum- Globulin  at  Varying  Hydrogen  Ion 
Concentrations.  T.  Brailsford  Robertson  ( J Physical- Chem., 
1907,  11,  437 — 460.  Compare  Abstr.,  1906,  ii,  828  ;  Hardy,  Abstr., 
1906,  i,  121). — Equations  are  deduced  by  means  of  which  an  expression 
containing  the  ratio  of  the  acid  and  basic  constants,  Jca  and  kb,  of  such 
an  amphoteric  electrolyte  as  serum-globulin  can  be  calculated  from 
two  experimental  observations.  The  hydrogen  ion  concentrations  of 
globulin  solutions  containing  varying  proportions  of  acid  were  measured 
by  means  of  concentration  cells  and  the  conductivities  of  globulin 
solutions  to  which  vai’ying  proportions  of  acid  had  been  added  were 
also  measured  ;  from  these  data,  by  an  indirect  method,  the  value 
68-3  x  10-8  was  obtained  for  the' expression  Kk„.jkb,  where  K  is  the 
dissociation  constant  for  water.  By  another  and  probably  less  accu¬ 
rate  method,  the  value  265  x  10~s  was  obtained  for  the  same  ex¬ 
pression.  Eor  the  velocity  of  the  serum-globulin  ion,  the  value 
7  x  10~5  cm. /sec.  under  a  potential  gradient  of  1  volt/cm.  was 
deduced,  whilst  Hardy  {Joe.  cit .)  by  a  direct  method  obtained 
10  x  10  ~5  cm. /sec. 

Serum-globulin  is  a  fairly  strong  acid,  but  its  basic  properties  are  so 
slight  that  it  behaves  to  alkalis  as  a  non-amphoteric  acid. 

Some  evidence  has  been  obtained  that  solutions  of  proteins  contain 
more  or  less  complex  polymerides  of  the  type  HXOH,  and  that  the 
equilibrium  is  displaced  by  the  addition  of  acids,  salts,  &c.  In  the 
case  of  serum-globulin,  therefore,  there  is  no  definite  molecular 
concentration  in  acid  solution,  but  in  alkaline  solution,  owing  to  its 
slightly  basic  character,  the  degree  of  polymerisation  and  therefore  the 
molecular  weight  is  constant.  The  molecular  av eight  of  serum- 
globulin  in  alkaline  solution  is  given  as  1967,  and  the  average 
molecular  weight  in  acid  solution  as  1684,  but  the  latter  value  is  very 
uncertain.  G.  S. 

Formation  of  Polypeptides  by  the  Hydrolysis  of  Proteins. 

Emil  Fjscher  and  Emil  Abderhalden  {Ber.,  1907,  40,  3544 — 2562). 
In  part  already  published  (this  vol.,  i,  737.  Compare  also  1906, 
i,  718). — When  treated  with  70%  sulphuric  acid  at  36°,  gliadin  gives 
rise  to  £-leucyl-d-glutamic  acid,  [a]»  +10-2,  m.  p.  232°  (corr,),  identical 
with  the  synthetical  product.  Levene’s  claim  to  have  first  isolated 
a  dipeptide  from  the  decomposition  products  of  proteins  is  shown  to  be 
inaccurate.  E.  F.  A. 

Hydrolysis  of  Glycinin,  the  Globulin  of  the  Soy  Bean, 
and  of  the  Crystalline  Globulin  of  the  Squash  Seed  (Cucurbita 
maxima).  Thomas  B.  Osborne  and  Samuel  H.  Clapp  (Amer.  J. 
Physiol.,  1907,  19,  468 — 474,  475 — 481). — Acid  hydrolysis  led  to  the 
following  percentage  results  calculated  on  a  moisture  and  ash-free 
basis  for  the  two  proteins  mentioned  : 
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Soy 

Squash 

bean. 

seed. 

Glycine . 

097 

0-57 

Alanine . 

.not  isolated  1'92 

Yaline  . 

0-68 

0-26 

Proline  . 

3-78 

2-82 

Phenylalanine 

3-86 

3  32 

Aspartic  acid 

3-89 

3-30 

Glutamic  acid 

19-46 

12-35 

Leucine . 

.  8-45 

7  32 

Soy  Squash 

bean.  seed. 


Serine . 

.not isolated  notisolated 

Tyrosine 

1-86 

3-07 

Arginine... . 

5-12 

14-44 

Histidine  .. 

1-39 

2-63 

Lysine . 

2-71 

1-99 

Ammonia  .. 

2-56 

1-55 

Tryptophan 

present 

present 

Cystine  . 

— 

0-23 

W. 

D.  H. 

The  Formation  of  Acetone  from  Acetoacetates  by  means 
of  Organ -extracts  and  Proteins.  Leo  Pollak  ( Beitr .  chem.  Physiol. 
Path.,  1907,  10,  232 — 250). — By  digestion  of  sodium  acetoacetate  with 
blood-serum  or  organ -extracts,  there  is  a  rapid  decomposition  of  the 
salt,  with  the  formation  of  carbon  dioxide  and  acetone.  The  agent 
in  the  serum  responsible  for  this  is  protein.  Serum  -  globulin, 
crystalline  serum-albumin,  caseinogen,  Witte’s  peptone,  amino-acids 
(leucine,  alanine,  &c.)  all  have  the  same  action.  All  these  substances 
contain  the  amino-group.  W.  D.  H. 

Combining  Power  of  Casein  with  Certain  Acids.  John  H. 
Long  ( J .  Amer.  Chem.  Soc.,  1907,  29,  1334 — 1342). — In  previous 
papers  (Abstr.,  1905,  i,  498;  1906,  i,  391),  it  has  been  shown  that 
casein  unites  with  alkalis  to  form  salts.  It  has  now  been  found  that 
casein  also  combines  with  acids,  and  the  behaviour  of  various  acids 
has  been  investigated.  At  the  ordinary  temperature,  1  gram  of  dry 
casein  unites  with  nearly  7  c.c.  of  iV/10  hydrochloric,  hydrobromic, 
hydriodic,  sulphuric,  and  acetic  acids.  It  also  combines  with  tartaric, 
phosphoric,  and  oxalic  acids,  but  not  with  boric  acid.  If  the 
casein  solution  is  evaporated  in  presence  of  dilute  acid,  a  larger 
quantity  of  the  latter,  in  the  case  of  hydrochloric  acid,  four  times  as 
much,  enters  into  combination.  This  is  due,  to  some  extent  at  least, 
to  the  partial  hydrolysis  of  the  casein  and  the  union  of  the  acid  with 
the  products  of  such  hydrolysis.  E.  G. 

Action  of  Dilute  Acids  on  Casein  when  Soluble  Compounds 
are  not  Formed.  Lucius  L.  Yan  Slyke  and  Donald  D.  Yan  Slyke 
{Amer.  Chem.  •/.,  1907,  38,  383 — 456). — In  a  previous  paper  (Abstr., 
1905,  i,  499),  it  has  been  shown  that  casein  unites  with  acids  to  form 
insoluble  products.  A  study  has  now  been  made  of  the  behaviour  of 
casein  with  hydrochloric,  sulphuric,  lactic,  and  acetic  acids  of  con¬ 
centrations  from  N(  125  to  Y/2000,  at  temperatures  of  0°,  25°,  and  45°, 
and  during  periods  varying  from  five  minutes  to  forty-eight  hours. 
The  results  indicate  that  the  insoluble  substapces  formed  are  not  salts, 
but  are  produced  by  adsorption  of  the  acid  by  the  casein.  The 
precipitate  produced  when  milk  turns  sour  is  casein  containing 
adsorbed  lactic  acid. 

In  carrying  out  the  investigation,  casein  was  shaken  with  dilute 
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acids  of  known  strength,  and,  after  filtration,  the  quantity  of  acid 
removed  from  the  solution  was  calculated  from  the  decrease  in  con¬ 
ductivity.  Experiments  were  made  to  ascertain  the  conditions  in 
which  casein  is  soluble  in  dilute  acids  in  order  that  such  conditions 
might  be  avoided.  It  was  found  that  the  protein  does  not  dissolve  to 
an  appreciable  extent  when  left  for  several  hours  at  0°  in  contact  with 
acids  of  concentration  of  iV/lOOO  or  less,  but  that  the  solubility 
increases  with  the  concentration,  the  temperature,  and  the  time  of 
contact.  The  rate  at  which  casein  dissolves  in  different  acids  of 
equivalent  strength  is  not  proportional  to  the  concentration  of  the 
hydrogen  ions  or  to  the  degree  of  dissociation,  but  is  dispro¬ 
portionately  great  for  the  weak  organic  acids.  From  dilute  acids  of 
equal  concentration,  the  dissolved  protein  takes  up  a  larger  pro¬ 
portion  of  acid  than  the  undissolved.  The  solubility  of  casein  in 
dilute  acids  is  probably  due  to  decomposition  of  the  protein.  Casein 
neither  dissolves  in  Nj  125  magnesium  sulphate  or  iV/50  potassium 
chloride  nor  adsorbs  either  of  these  salts. 

The  amount  of  acid  withdrawn  by  casein  from  dilute  solutions  in 
which  it  does  not  dissolve  varies  with  the  concentration  of  the  acid, 
the  duration  of  contact  until  equilibrium  is  reached,  the  degree  of 
agitation  until  equilibrium  is  reached,  the  temperature,  and  the 
particular  acid  employed.  The  acid  is  never  entirely  removed  from 
the  solution. 

Determinations  have  been  made  of  the  amount  of  each  of  the  acids 
adsorbed  by  1  gram  of  casein  at  the  equilibrium  point  and  of  the  rate 
at  which  equilibrium  is  produced  under  different  conditions.  The 
acid  can  be  removed  from  the  casein  by  shaking  it  with  water. 

E.  G. 

Sulphoheemoglobin.  T.  Wood  Clarke  and  W.  H.  Hartley 
(J.  Physiol.,  1907,  36,  62 — 67). — Sulphohsemoglobin  is  regarded  as  a 
definite  compound  in  aqueous  solution.  It  could  not  be  obtained 
in  crystalline  form.  The  action  of  carbon  monoxide  on  sulphohaemo- 
globin,  or  of  hydrogen  sulphide  on  carboxybaemoglobin,  is  to  form 
a  new  compound,  carboxysulphohsemoglobm.  Reduction  of  oxy- 
hsemoglobin  is  a  necessary  preliminary  for  the  formation  of  sulpho- 
hsemoglobin.  Selenohaemoglobin  closely  resembles  sulphohsemoglobin. 

W.  D.  H. 

Hair  Pigment,  Choroid  Pigment,  and  other  Melanins. 

Eduard  Spiegler  ( Beitr .  chem.  Physiol.  Path.,  1907,  10,  253 — 264). — 
The  pigment  of  melanotic  livers  is  different  from  that  of  the  hair,  but 
both  resemble  the  choroid  pigment  (from  pigs’  eyes)  in  not  yielding 
haemopyrrole,  and  so  their  origin  from  the  blood  is  impossible.  On 
decomposition  of  the  pigments,  acetone  derivatives  or  condensation 
products  of  acetone  residues  are  found ;  the  differences  between  these 
products  in  the  various  pigments,  accounts  for  the  differences  of  the 
pigments.  The  parent  substances  of  the  pigments  are  tryptophan 
and  acetone ;  possibly  other  aromatic  groups  of  the  protein  molecule, 
such  as  phenylalanine  and  tyrosine,  participate  in  their  formation. 

W.  D.  H. 
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The  Chemical  Nature  of  the  Fundamental  Colouring  Matter 
of  Urine.  S.  Dombkowski  ( Com.pt .  rend,,  1907,145,  575 — 577). — The 
yellow  urinary  colouring  matter,  urochrome,  has  been  prepared  and 
examined.  It  may  be  separated  from  fresh  urine  which  has  been  freed 
from  most  of  its  salts  by  the  addition  of.  cupric  acetate  in  a  cold 
faintly  acid  medium.  The  analytical  data  are:  C,  43'09  ;  H,  5*  1 4  j 
1ST,  11*15;  S,  5  *09  ;  0,  35 ’53%.  The  free  acid  and  its  calcium  and 
silver  salts  are  soluble  in  water.  It  is  readily  decomposed  by  alkalis 
and  reduces  ferric  salts  or  iodic  acid.  The  acid  contains  a  pyrrole 
group  which  reacts  with  diazo-salts  in  much  the  same  manner  as 
pyrrole  itself,  but  quite  differently  from  hemipyrrole. 

The  pyrrole  group,  when  exposed  to  the  air,  in  an  acidified  alcoholic 
solution,  polymerises,  and  the  product  gives  an  absorption  band  identical 
with  that  observed  in  the  spectrum  of  polymerised  pyrrole.  When 
heated  with  hydrochloric  acid,  urochrome  is  decomposed,  yielding  a  black 
pigment :  C,  5916;  H,  4*91  ;  N,  9  69;  S,  3  55;  0,  22  69%. 

The  normal  amount  of  ur  , chrome  eliminated  by  the  human  organism 
in  twenty-four  hours  varies  between  0*4  and  0‘7  gram,  but  in  cases  of 
infectious  diseases,  such  as  typhoid  fever,  increases  considerably. 

J.  J.  S. 

Nucleic  Acid  from  the  Pancreas  (Guanylic  Acid).  Otto  von 
Furth  and  Ernst  Jerusalem  ( Beitr .  chem.  Physiol.  Path.,  1907,  10, 
174 — 187). — Bang  states  that  guanylic  acid,  the  nucleic  acid  obtained 
from  the  pancreas,  differs  from  other  nucleic  acids,  inasmuch  as  it  yields 
a  derivative  of  glycero-phosphorie  acid,  yields  one-third  of  its  weight 
on  hydrolysis  in  the  form  of  a  reducing  sugar,  and  contains  only 
one  basic  substance,  guanine.  All  these  assertions  are  now  alleged 
to  be  incorrect,  and  there  is  no  necessity  to  distinguish  between 
guanylic  and  other  nucleic  acids  of  animal  origin.  W.  D.  H. 

Gelatin  Forms  Produced  by  Precipitates  of  Salts  and 
Crystals.  Raphael  E.  Liesegang  {Chem.  Zentr.,  1907,  ii,  415  ;  from 
Zeitsch.  Chem.  Ind.  Kolloide,  1,  364 — 367.  Compare  this  vol.,  ii, 
337). — The  formation  of  a  precipitate,  or  of  crystals  of  salt  or  water, 
may  induce  gelatin  to  take  certain  forms  or  shapes  which  are  retained 
after  the  cause  has  been  removed.  Experiments  on  the  crystallisation 
of  potassium  dichromate  have  shown  that,  contrary  to  Molisch’s  theory 
{t Inters .  iiber  das  Erfrieren  den'  PJlanzen,  Jena,  1897),  the  gelatin 
accumulates  at  the  places  where  the  crystals  form.  Experiments  on 
freezing  gelatin  films  which  had  been  dyed  with  methylene-blue 
proved,  however,  that  both  accumulation  and  dispersion  of  the  gelatin 
may  be  caused  by  the  formation  of  crystals  even  in  the  same  prepara¬ 
tion.  E.  W.  W. 

The  Amounts  of  Cystin  in  Various  Horny  Materials. 

Hans  Buchtala  {Zeitsch.  physiol.  Chem.,  1907,  52,  474 — 481. 
Compare  Morner,  Abstr.,  1900,  i,  128;  1902,  i,  331). — The  following 
percentages  of  cystine  have  been  obtained  from  the  materials  men¬ 
tioned :  human  hair,  13 — 14’5  ;  human  nails,  5*15  ;  horse  hair,  7-98; 
horses’  hoofs,  3*20;  ox  hair,  7’27 ;  hoofs  of  oxen,  5-37  ;  pigs’  bristles, 
7'22  ;  pigs’  hoofs,  2'17.  J.  J.  S. 
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Nitrochitins.  Otto  von  Furth  and  Emil  Scholl  ( Beitr .  chem. 
Physiol.  Path.,  1907,  10,  188 — 198). — Chitin  is  attacked  by  warm  pr 
cold  fuming  nitric  acid  alone,  or  in  the  presence  of  sulphuric  acid,  yield¬ 
ing  a  mixture  of  nitrates  corresponding  in  properties  with  the  nitro¬ 
cellulose.  The  chitin  dissolves  in  the  acid,  and  the  nitro-products  are 
precipitated  by  pouring  the  solution  into  water.  Two  products  are 
formed,  one  of  which  is  insoluble  in  all  the  ordinary  organic  solvents, 
whereas  the  other  dissolves  readily  in  alcohol,  acetone,  ethyl  acetate, 
and  glacial  acetic  acid.  They  are  true  nitrates,  as  when  hydrolysed 
with  acids  or  alkalis  they  yield  nitric  acid. 

Chitosan  reacts  with  nitrous  acid,  yielding  a  product  with  reducing 
properties  soluble  in  water,  acids,  and  alkalis,  but  precipitated  by 
alcohol.  J.  J.  S. 

Diamino-acids  from  Koilin.  Erich  von  Knaffl-Lenz  (Zeitsch. 
physiol.  Chem.,  1907,  52,  472 — 473). — The  following  diamino-acids 
have  been  obtained  by  hydrolysing  koilin  (compare  this  vol.,  i,  884) 
with  sulphuric  acid:  histidine  0034,  arginine  3-596,  lysine  1’640. 
The  numbers  are  parts  per  100  of  air-dried  and  ash-free  koilin. 

J.  J.  S. 

A  New  Solvent  for  Some  Proteins.  Iwan  Ostromysslensky 
(J.  pr.  Chem.,  1907,  [ii],  76,  267 — 268). — -As  Fischer  has  shown  that 
proteins  are  complicated  amides,  it  was  to  be  expeeted  (this  vol.,  ii, 
847)  that  they  would  prove  to  be  soluble  in  simple  amides.  It  is 
found  that  the  albumoses  and  peptones  dissolve  in  formamide  and  fused 
acetamide.  The  latter  dissolves  over  30%  of  the  peptone  of  egg- 
albumin,  whereas  the  albumins,  such  as  egg-  and  serum-albumins,  do 
not  dissolve  in  this  solvent.  The  concentrated  solutions  in  formamide 
are  viscid  at  the  ordinary  temperature,  gradually  become  reddish- 
brown,  and  can  be  filtered.  The  solubility  in  formamide  may  be  used 
in  the  separation  of  proteins  from  each  other  and  from  inorganic 
material.  The  solutions  in  acetamide  are  suitable  for  use  incryoscopic 
investigations.  G.  Y. 

Hydrolysis  of  the  Albumoses  Occurring  in  Meat  Extract. 
Karl  Micro  ( Zeitsch .  Nahr.  Genussm.,  1907,  14,  253 — 298). — The 
experiments  described  were  undertaken  for  the  purpose  of  ascertaining 
the  origin  of  the  amino-acids  obtained  in  the  hydrolysis  of  meat 
extract  (Abstr.,  1906,  i,  778).  The  portion  of  meat  extract  precipi¬ 
tated  by  zinc  or  ammonium  sulphate  is  not  identical  with  either  gelatin 
or  gelatoses,  and  unaltered  gelatin  cannot  be  detected  in  true  meat 
extract  itself.  During  the  manufacture  of  meat  extract,  gelatin  may 
pass  into  solution,  but  it  is  converted  by  the  lactic  acid  present  into 
gelatoses  or  acid  glutin.  The  greater  part  of  the  portion  precipitated 
by  ammonium  sulphate  consists  of  a  mixture  of  proteins  having  the 
general  properties  of  albumoses  and  showing  no  indications  of  having 
been  derived  from  gelatin.  A  small  proportion  of  these  albumoses, 
however,  gives  reactions  very  similar  to  those  obtained  with  gelatoses, 
&c.  Hydrolysis  of  the  constituents  of  meat  extract  which  are  soluble 
in  saturated  ammonium  sulphate  solution  yields  monoamino-acids. 

w.  r.  s. 
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Coaguloses.  D.  La wroff  {Zeitsch.  physiol.  Chem.,  1907,53,  1 — 7). 

- — In  the  peptic  digestion  of  proteins,  as  well  as  iu  their  digestion  by 
dilute  mineral  acids,  at  least  two  types  of  coagulose-yielding  substances 
are  recognisable.  The  first  are  of  the  type  of  proteoses,  and  the 
coaguloses  which  arise  from  them  yield  on  hydrolysis  monoamino- 
acids  and  basic  nitrogenous  cleavage  products.  The  second  type  of 
coagulose-yielding  substances  are  of  the  type  of  polypeptides,  and  the 
coaguloses  which  arise  from  them  yield  on  hydrolysis  only  mono¬ 
amino-acids.  W.  D.  H. 

Racemic  Tryptophan.  Rudolf  A.  Allers  (Biochem.  Zeitsch., 
1907,  6,  272 — 275). — Racemic  tryptophan,  prepared  according  to 
Neuberg’s  method,  and  the  synthetic  preparation  of  Ellinger  and 
Flamand  (this  vol.,  i,  737)  both  begin  to  melt  at  256°.  Optically 
active  tryptophan  is  stated  to  melt  at  273°  by  Hopkins  and  Cole  and 
by  Neuberg  and  Popowsky  ;  at  289°  by  Abderhalden  and  Kempe. 
Racemisation  is  probably  due  to  the  ammonia  added  at  60°  in  the 
process  of  preparation  (compare  following  abstract).  G.  B. 

Tryptophan.  Carl  Neuberg  {Biochem.  Zeitsch.,  1 907,  6,  27 6 — 282). 
— An  iodine  solution,  when  added  to  tryptophan  dissolved  in  alkali 
hydroxide,  produces  a  pale  brown,  amorphous  precipitate  having  the 
composition  of  a  mixture  of  mono-  and  di-iodotryptophan  (compare 
Neuberg  and  Popowsky,  this  vol.,  i,  253;  Niirnberg,  this  vol., 
i,  805). 

Silver  nitrate  added  to  tryptophan  dissolved  in  slightly  less  than 
1  mol.  of  sodium  hydroxide  produces  a  silver  salt,  CuHu02N2Ag. 

Tryptophan  is  racemised  by  concentrated  hydrochloric  acid  at  170°, 
and  then  melts  at  254 — 255°.  An  optically  inactive  specimen  was 
also  obtained  by  Neuberg’s  method  of  preparation,  which  involves 
boiling  with  lead  carbonate  and  ammonia  (compare  preceding 
abstract).  G.  B. 

The  Non-existence  of  Protagon  as  a  Definite  Chemical 
Compound.  Otto  Rosenheim  and  M.  Christine  Tebb  ( J '.  Physiol., 
1907,  36,  1 — 16). — Liebreich’s,  Gamgee  and  Blankenhorn’s,  and 
Cramer’s  protagons  represent  the  same  substance  as  cerebrote  prepared 
by  Couerbe  in  1834.  A  similar  substance  is  obtained  by  extracting 
brain  with  boiling  acetone  after  the  cholesterol  has  been  removed  by 
cold  acetone.  All  these  substances  may  be  split  into  substances  of 
widely  varying  phosphorus  and  nitrogen  percentage  by  simple  frac¬ 
tional  crystallisation  at  different  temperatures,  or  with  different 
solvents.  They  also  show  great  difference  in  optical  activity  and  in 
the  amount  of  galactose  split  off  by  acid  hydrolysis.  The  base 
sphingosine  as  well  as  choline  is  found  amongst  the  products  of 
protagon  hydrolysis.  Protagon  is  not  a  definite  chemical  compound, 
but  a  mixture  of  substances,  some  of  which  (such  as  phrenosiu)  are 
phosphorus-free  and  others  (such  as  sphingomyelin)  rich  in  phos¬ 
phorus.  W.  D.  H. 

Protagon.  William  J.  Gies  {J.  Biol.  Chem.,  1907,  3,  339 — 358), 
— The  non-identity  of  protagon  as  a  chemical  individual  is  maintained, 
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and  Cramer’s  attempt  to  rehabilitate  it  (see  preceding  abstract)  is 
shown  to  rest  on  obviously  fallacious  reasoning.  W.  D.  H. 

Effect  of  Colouring  Matters  on  some  of  the  Digestive 
Enzymes.  H.  W.  Houghton  (J.  Amer.  Chem.  Soc.,  1907,  29, 
1351 — 1357). — A  study  of  the  effect  of  various  colouring  matters  on 
the  activity  of  pepsin  has  led  to  the  following  conclusions.  Annatto 
does  not  affect  the  activity  of  the  enzyme  towards  fibrin,  but  when 
present  in  certain  proportions  diminishes  the  activity  towards  egg- 
albumin  and  casein.  Saffron  lessens  the  activity  towards  fibrin, 
casein,  and  egg-albumin  when  it  is  used  in  the  proportion  of  1  :  400, 
but  smaller  quantities  have  no  effect.  Turmeric  reduces  the  activity 
towards  casein  and  egg-albumin,  but,  when  present  in  as  small  a 
proportion  as  1  :  800,  does  not  affect  the  digestion  of  fibrin.  Cochineal 
and  Bismarck-brown,  when  used  in  a  smaller  proportion  than  1  : 400, 
do  not  decrease  the  activity  of  the  enzyme  towards  fibrin,  but  a 
proportion  of  1  :  1600  lessens  the  activity  towards  egg-albumin. 
Crocein- scarlet  IB  (1  :  1600)  inhibits  entirely  the  action  of  the 
enzyme  on  fibrin,  and,  when  present  in  the  proportion  of  1  :  200,  it 
diminishes  the  activity  towards  casein  and  egg-albumin. 

Annatto  and  oil-yellow  are  found  to  assist  the  hydrolysis  of 
butter-fat  by  lipase,  and  it  is  therefore  assumed  that  these  colouring 
matters  contain  some  lipolytioally  active  substance.  E.  G. 

Behaviour  of  Hippuric  Acid  to  Erepsin.  Otto  Cohnheim 
( Zeitsch .  physiol.  Chem.,  1907,  52,  526.  Compare  Abstr.,  1906,  ii, 
294). — Hippuric  acid  dissolved  in  sodium  hydrogen  carbonate  solution 
is  not  hydrolysed  by  erepsin.  J.  J.  S. 

Action  of  the  Proteolytic  Ferment  of  Bacillus  pyocyaneus. 
Emil  Zak  ( Beitr .  chem.  Physiol.  Path.,  1907,  10,  287 — 298). — The 
ferment  not  only  cleaves  proteoses  into  simpler  products,  but  evidence 
is  adduced  that  it  ako  has  a  synthetic  action  both  in  bouillon  cultures 
and  in  the  filtrate  freed  from  organisms.  Taylor  (this  vol.,  i,  665) 
has  described  previously  a  reversible  action  in  the  case  of  trypsin. 

W.  H.  H. 
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Synthetical  Production  of  Optically  Active  Petroleum  from 
Glycerides.  Julius  Lewkowitsch  [and  Hans  Pick]  ( Ber 1907,  40, 
4161 — 4162). — Distillation  of  chaulmoogra  oil  with  zinc  dust  leads  to 
the  formation  of  gaseous  products  and  a  crude  petroleum  which  has 
the  characteristic  odour  of  the  higher  fractions  of  the  natural  oils, 
and  in  addition  is  dextrorotatory.  The  conclusion  is  drawn  that 
optically  active  glycerides,  the  activity  of  which  is  due  to  the  con¬ 
figuration  of  the  fatty  acid,  yield  optically  active  hydrocarbons  (com¬ 
pare  C.  Neuberg,  this  vol.,  i,  577).  W.  R. 

Synthesis  of  Optically  Active  Petroleum.  Carl  Neubergj 
{Ber.,  1907,  40,  4477 — 4478). — A  claim  for  priority  as  against  Lew¬ 
kowitsch  and  Pick  (preceding  abstract).  G.  Y. 

Dimagnesium  Compounds  of  ac-Dibromopentane.  Julius  von 
Braun  {Ber.,  1907,  40,  4065 — 4066). — The  author  claims  a  prior  right 
to  the  study  of  the  action  of  the  Grignard  reagent  on  ae-dibromo- 
pentane  (Braun  and  Steindorff,  Abstr.,  1905,  i,  341 ;  Grignard  and 
Yignon,  this  vol.,  i,  689).  C.  S. 

Behaviour  of  Various  Aldehydes,  Ketones,  and  Alcohols 
towards  Oxidising  Agents.  Willey  Denis  {Amer.  Chem.  J.,  1907, 
38,  561 — 594). — Evans  (Abstr.,  1906,  i,  269)  has  shown  that  the 
oxidation  of  benzoylcarbinol  takes  place  in  definite  stages  in  accord¬ 
ance  with  the  scheme  put  forward  by  Nef  (Abstr.,  1905,  i,  7).  A 
study  has  now  been  made  of  the  oxidation  of  ethyl  alcohol,  ethyl 
ether,  acetaldehyde,  and  acetic  acid  under  various  conditions. 

When  cold  aqueous  solutions  of  ethyl  alcohol,  ether,  and  acetalde¬ 
hyde  are  treated  with  N  potassium  permanganate,  acetic  acid  only  is 
produced.  In  presence  of  excess  of  potassium  hydroxide,  however, 
acetic  acid  is  the  main  product,  but  carbonic  and  oxalic  acids  also  are 
formed  in  quantities  varying  with  the  strength  of  the  alkali.  In  all 
these  cases,  the  first  product  of  the  oxidation  is  acetaldehyde,  which  in 
presence  of  alkali  hydroxide  of  greater  concentration  than  0T%  (com¬ 
pare  McLeod,  this  vol.,  i,  172)  is  partially  converted  into  vinyl 
alcohol,  IC(OH)’CH2'H  — >-  OH’CHiCHj,.  In  presence  of  the  per¬ 
manganate,  the  vinyl  alcohol  is  oxidised  to  glycollaldehyde,  which 
suffers  dissociation,  thus:  {a)  OH’CH2’CHO  ^  !CH'OH  +  CH20  and 
{ b )  OH’CHj’CHO  ^  1CH*CH0  +  H20.  The  portion  dissociated  in 
accordance  with  {a)  is  converted  into  carbonic  acid  with  intermediate 
formation  of  formic  acid,  and  that  dissociated  in  accordance  with  (6) 
is  converted  into  glyoxal  with  oxalic  acid  as  the  final  product. 

When  acetone  is  oxidised  in  neutral  or  acid  solution,  molecular  pro¬ 
portions  of  acetic  and  carbonic  acids  are  produced,  and  it  is  evident 
therefore  that  aqueous  solutions  of  acetone  do  not  contain  any  of  the 
vol.  xcii.  i.  3  z 
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compound  in  the  enolic  form.  On  the  addition  of  potassium  hydroxide, 
however,  the  presence  of  woacetone  can  be  proved  (1)  by  its  quanti¬ 
tative  conversion  into  mercuric  isoacetone  ;  (2)  by  its  conversion  into 
diacetone  alcohol,  and  (3)  by  its  oxidation  to  carbonic  and  oxalic  acids 
with  intermediate  formation  of  acetol. 

When  acetic  acid  is  treated  with  alkali  hydroxide,  it  is  evident  that 
isoacetic  acid  is  not  formed,  since  such  a  substance  would  undergo 
oxidation  to  oxalic  acid  with  intermediate  formation  of  orthoglycoliic 
acid,  OH‘CH2*C(OH)3. 

Acetol,  in  absence  of  alkali  hydroxide,  is  oxidised  to  acetic  and 
carbonic  acids,  whilst,  in  presence  of  alkali,  it  is  converted  into  oxalic 
and  carbonic  acids.  Experiments  have  been  made  which  show  that 
pyruvic,  hydroxypyruvic,  and  mesoxalic  acids  are  successive  inter¬ 
mediate  products  of  the  oxidation  of  acetol  in  presence  of  alkali. 
Observations  have  also  been  made  with  reference  to  the  oxidation  of 
lactic  acid.  When  acetol  is  treated  with  silver  oxide,  either  alone  or 
in  presence  of  potassium  hydroxide,  molecular  quantities  of  acetic  and 
formic  acids  are  produced,  whence  it  is  concluded  that  only  those  mole¬ 
cules  of  acetol  are  oxidised  which  are  dissociated,  thus : 

CH3-COCH2-OH  =  CH3-CHO  +  ICH-OH 
and  CH3-C(OH):CH*OH  ^  CH3*C(OH):  +  :CH-OH.  With  mercuric 
oxide,  however,  acetol  is  not  oxidised  in  neutral  solution,  but,  on 
addition  of  alkali  hydroxide,  r-lactie  acid  is  produced  together  with 
small  quantities  of  formic  and  acetic  acids.  In  this  case,  therefore, 
only  those  molecules  undergo  oxidation  which  are  dissociated  as 
follows  :  CH3-CO-CH2-OH  =  CHg-COCH:  +  H20  and 

ch3-c(oh):ch(oh)  ^  ch3-c(oh):c:  +  h2o, 

whence  it  is  evident  that  pyruvaldehyde  is  the  primary  oxidation 
product  and  undergoes  rearrangement  into  r-lactic  acid. 

When  a  concentrated  aqueous  solution  of  mesoxalic  acid  is  heated 
at  100°,  the  acid  is  converted  quantitatively  into  glyoxylic  and  carbonic 
acids.  If  the  acid  is  heated  at  150°  with  concentrated  potassium 
hydroxide,  theoretical  quantities  of  formic  and  oxalic  acids  are 
produced. 

Ethyl  diketobutyrate  is  rapidly  converted  by  solutions  of  sodium 
carbonate  or  hydroxide  into  methyltartronic  acid.  When  a  concen¬ 
trated  solution  of  methyltartronic  acid  is  heated  at  100°,  it  is  decom¬ 
posed  into  carbonic  and  r-lactic  acids.  On  heating  ethyl  diketobuty¬ 
rate  with  water  at  63 — 65°,  carbon  dioxide  is  slowly  evolved  and 
pyruvaldehyde  and  lactic  and  oxalic  acids  are  formed.  The  lactic  acid 
is  produced  by  a  rearrangement  of  the  pyruvaldehyde,  the  latter  being 
formed,  thus:  CH3-CO-COC00Et  +  H„0  — >  CH3*C0-C0*C02H  + 
EtOH  — y  CH3*CO’CHO  +  C02  +  EtOH  +  H20.  When  ethyl  diketo¬ 
butyrate  is  treated  with  water  and  silver  oxide,  molecular  quantities  of 
acetic  and  oxalic  acids  are  obtained.  In  presence  of  sodium  hydroxide, 
methyltartronic,  oxalic,  and  acetic  acids  are  produced  together  with 
small  quantities  of  carbonic  and  formic  acids.  E.  G. 

Preparation  of  Monochlorohydrin.  Deutsche  Sprengstoff 
Aktien-Gesellschaft(D.R.-P.  180668). — Glycerol  (100  parts)  is  mixed 
with  150  parts  of  hydrochloric  acid  (sp.  gr.  IT 80  to  IT 90)  and  the 
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mixture  heated  in  an  autoclave  for  fifteen  hours  at  120°  under  a 
pressure  of  one  atmosphere.  The  mixture,  on  fractionation  under 
12 — 15  mm.  pressure,  yields  first  water  and  excess  of  acid,  then  mono- 
chlorohydrin  at  130 — 150°,  and,  finally,  the  unchanged  glycerol  at 
165 — 180°.  The  yield  of  monochlorohydrin  is  about  75%,  and 
in  these  conditions  there  is  no  tendency  for  the  formation  of  the 
dichlorohydrin.  G.  T.  M. 

^-Butylene  Chlorohydrin,  OH’CHMe'CHMe'Cl.  K.  Krassusky 
(Compt.  rend.,  1907,  145,  762 — 763). — The  ^-butylene  chlorohydrin 
described  by  Henry  (this  vol.,  i,  887)  was  obtained  by  the  author  in 
1902  (Abstr.,  1902,  i,  425).  It  can  be  obtained  by  addition  of  hydro- 
chlorous  acid  to  i/'-butylene,  prepared  either  by  the  action  of  alcoholic 
potash  on  sec.-butyl  iodide  or  by  withdrawal  of  bromine  from  butylene 
bromide,  CHMeBr*CHMeBr,  by  means  of  zinc  dust  in  aqueous 
alcoholic  solution.  ^-Butylene  chlorohydrin,  when  heated  in  a  sealed 
tube  with  aniline,  gives  methyl  ethyl  ketone.  By  prolonged  shaking 
of  the  chlorohydrin  with  lead  oxide  and  water,  s-dimethylethylene 
oxide  is  formed,  bat  by  heating  with  lead  oxide  and  water  in  a 
sealed  tube  at  140°  methyl  ethyl  ketone  is  produced.  When  prepared 
according  to  the  first  method,  the  chlorohydrin  contains  a  small 
quantity  of  the  w-butylene  chlorohydrin,  revealed  in  the  reaction  with 
lead  oxide  by  production  of  a  small  quantity  of  aldehyde.  E.  H. 

By-products  of  the  Hydrolysis  of  Tetramethylethylene 
[/ly-Dimethyl-A^-butylene]  Bromohydrin.  Maurice  Delacre 
{Bull.  Soc.  chim.,  1907,  [iv],  1,  978 — 987.  Compare  this  vol.,  i,  578). 
— When  /Sy-dimethyl-A^-butylene  bromohydrin  is  hydrolysed  by 
aqueous  potassium  hydroxide,  the  chief  product  is  the  hydrocarbon, 
/Sy-dimethyl-A^-butylene.  The  residue  contains  no  appreciable  quan¬ 
tity  of  alcohol,  but  probably  consists  of  a  mixture  of  isomeric 
bromides.  The  latter  consist  of  (1)  the  bromide  of  a  primary 
alcohol,  not  attacked  by  silver  acetate,  but  forming  an  acetin  when 
heated  at  200°  with  potassium  acetate,  probably  of  the  constitution 
CHMe2*CHMe,CH2Br,  and  (2)  a  bromide  which,  when  treated  with 
silver  acetate,  gives  a  tertiary  alcohol.  No  asymmetric  compounds 
were  identified,  possibly  owing  to  the  ease  with  which  the  change, 
CMe3*CHMeBr  — >  CHMe2-CMe2Br,  would  be  effected.  E.  H. 

Pacts  and  Hypotheses  concerning  Isomeric  Changes  in 
Derivatives  of  Pinacone.  Maurice  Delacre  {Bull.  Soc.  chim., 
1907,  [iv],  1,  987 — 995.  Compare  preceding  abstract). — Chiefly 
theoretical.  By  saturating  crude  /3y-dimethyl-A “-butylene  with 
hydrogen  bromide,  and  acting  on  the  bromide  formed  with  potassium 
acetate  at  200°,  a  large  proportion  of  an  acetin,  b.  p.  155°  (approx.), 
is  formed,  which,  on  hydrolysis,  gives  an  alcohol,  b.  p.  141°,  but  is 
probably  different  from  the  acetin  boiling  at  the  same  temperature 
obtained  by  similar  treatment  of  /3y-dimethyl-A^-butylene,  Whilst 
/ly-dimethyl-AP-butylene  readily  combines  with  the  haloid  acids, 
/?y-dimethyl-A°-butylene  does  not  do  so  in  the  cold,  and,  in  order  to 
transform  it  completely  into  the  chlorohydrin,  the  hydrocarbon  must 
be  heated  at  100°  with  hydrochloric  acid  for  fifteen  days.  The  same 
chlorohydrin  is  formed  in  each  case.  E,  H. 
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Dimethylketol.  I.  Otto  Diels  and  Erich  Stephan  (Ber., 
1907,  40,  4336 — 4340). — Pechmann  has  already  described  the  pre¬ 
paration  of  dimethylketol,  OH’CHMe'COMe,  by  the  reduction  of 
diacetyl.  The  authors  describe  a  convenient  method  of  preparing 
diacetyl. 

von  Pechmann  and  Dahl  (Abstr.,  1890,  i,  1234)  have  described  two 
solid  modifications  of  dimethylketol,  one  with  m.  p.  126 — 128°,.  and 
the  other  with  m.  p.  94 — 9S°.  The  authors  are  unable  to  confirm 
this,  but  find  that  two  modifications,  with  the  melting  points  95  ’5° 
and  85‘5°  respectively,  exist.  These  modifications  are  very  similar  in 
appearance  ;  they  can  be  crystallised  without  difficulty,  and  are  di- 
molecular  forms  of  dimethylketol.  The  difference  between  the  results 
obtained  by  the  authors  and  those  obtained  by  von  Pechmann  and 
Dahl  is  ascribed  to  the  latter  authors  having  used  ether  in  crystal¬ 
lising  their  compounds  ;  it  is  found  that  the  polymerides  in  question 
cannot  be  crystallised  when  ether  is  present. 

Dimethylketol,  obtained  by  the  reduction  of  diacetyl  with  zinc  and 
dilute  sulphuric  acid,  was  allowed  to  remain  in  a  closed  vessel  for 
three  and  a-half  months,  when  it  was  transformed  into  a  crystalline 
compound,  CsHJ604,  with  m.  p.  95-5°;  that  it  is  a  dimolecular  form  of 
dimethylketol  was  shown  by  a  determination  of  its  molecular  weight 
in  acetone  by  the  ebullioscopic  method. 

When  a  little  granulated  zinc  was  added  to  dimethylketol  and  the 
whole  immersed  in  a  freezing  mixture,  the  compound,  CgH1604,  separ¬ 
ated  as  a  crystalline  mass,  m.  p.  85 ‘5°. 

Each  of  these  modifications  crystallises  in  rhombic  leaflets  ;  their 
solubilities  are  of  the  same  order.  That  they  are  distinct  is  shown 
by  the  depression  of  the  melting  point,  which  occurs  with  a  mixture 
of  the  two. 

The  benzoyl  derivative,  CnH1203,  obtained  by  benzoylating  dimethyl¬ 
ketol  in  pyridine  solution,  has  b.  p.  140 — 141°/8  mm,  and  D18  1T04. 

A.  McK. 

Chlorom ethyl  Sulphate.  Josef  Houben  and  Hans  R.  Arnold 
(Ber.,  1907,  40,  4306 — 4310). — Chloromethyl  ether,  prepared  from 
hydrogen  chloride  and  a  paste  of  trioxymethylene  and  methyl  alcohol 
at  0°  (compare  Litterschied,  Abstr.,  1904,  i,  962),  reacts  with  sulphur 
trioxide  in  a  freezing  mixture  to  form  chloromethyl  sulphate, 
CH2Cl*S04Me,  b.  p.  92°/18  mm.,  D18  1-473,  which  is  extraordinarily 
reactive,  and  is  decomposed  by  water,  forming  methylsulphuric  acid, 
formaldehyde,  and  hydrogen  chloride. 

s-Dichloromethyl  ether  reacts  with  sulphur  trioxide  to  form  a  liquid, 
b.  p.  79°/18 — 19  mm.,  which  reacts  explosively  with  water,  alcohol, 
acetone,  acetic  acid,  benzene,  or  light  petroleum  ;  the  analytical  data 
do  not  correspond  with  the  formula  (CH2C1)2S04.  C.  S. 

The  Alkaline  Hydrolysis  of  Alkyl  Nitrates ;  a  Cdhtribution 
to  the  Constitution  of  Nitric  Acid.  Peter  Klason  and  Tor 
Carlson  ( Ber .,  1907,  40,  4183 — 4191.  Compare  Abstr.,  1906,  i,  787). 
— The  presence  of  phenyl  hydrosulphide  during  the  hydrolysis  of  alkyl 
nitrates  prevents  the  formation  of  resin  ;  in  the  absence  of  hydro- 
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sulphide,  the  peroxide  formed  is  converted  into  aldehyde,  and  this  gives 
rise  to  the  resin.  With  glyceryl  trinitrate,  the  reaction  is  normal,  but 
with  the  nitrates  derived  from  monohydric  alcohols  in  addition  the 
hydrosulphide  is  alkylated.  It  might  be  assumed  that  during  the 
change  the  nitrate  was  first  reduced  to  nitrite,  the  hydrosulphide  being 
oxidised  to  disulphide,  and  then  that  hydrolysis  of  the  nitrite  occurred, 
so  that  a  quantitative  examination  was  necessary  to  decide  between 
(I)  R*N08  +  KSR1  =  R-S-R1  +  KN03  and  (Ho)  R-N03  +  KSR1  +  HSR1 
=  R-N02  +  KOH  +  R1S,SR1,  ( b )  R-N02  +  KOH  =  KN02  +  R-OH. 

It  was  found  that  the  velocity  of  hydrolysis  with  sodium  phenyl- 
sulphide  was  100  to  200  times  that  with  alkali  alone.  The  first  step 
was  the  determination  of  the  ratio  of  x  :y,  where  x  and  y  are  the 
decrease  in  the  concentration  of  nitrate  due  to  reactions  I  and  I  la. 
The  value  of  ^  was  found  to  be  independent  of  the  time,  and 
consequently  the  two  reactions  proceed  simultaneously. 

By  determining  the  concentration  of  the  alkali,  it  was  found  that 
the  hydrolysis  is  a  reaction  of  the  second  order  in  both  cases,  and  the 
constant  obtained  is  the  sum  of  those  due  to  the  two  reactions.  The 
proportion  of  nitrate  hydrolysis,  hx,  to  nitrite  hydrolysis,  ky,  for  various 
alkyl  nitrates  is  appended  : 


Kx. 

Ky. 

Ethyl  nitrate . 

.  00243 

0-0082 

%-Propyl  nitrate  .... 

....  0-0160 

0-0082 

isoButyl  nitrate . 

....  0-0013 

0-0078 

iso  Amyl  nitrate  .... 

....  0-0081 

0  0083 

With  methyl  nitrate,  the  hydrolysis  to  nitrate  and  phenyl  methyl 
sulphide  is  almost  quantitative,  only  O' 7%  of  nitrite  being  formed. 
The  velocity  of  nitrate  hydrolysis  decreases  rapidly  as  the  series  is 
ascended,  and  that  of  nitrite  is  practically  constant.  W.  R. 

The  Alkaline  Hydrolysis  of  Alkyl  Nitrates  in  the  Presence 
of  Hydrogen  Peroxide.  Tor  Carlson  ( Ber .,  1907,  40,  4191 — 4194. 
Compare  preceding  abstract). — In  the  hydrolysis  of  alkyl  nitrates,  the 
proportion  of  nitrate  and  nitrite  may  be  determined  by  evaporation  of 
the  solvent  and  unchanged  alkyl  nitrate  in  a  vacuum,  the  residue  being 
treated  with  potassium  iodide  and  hydrochloric  acid,  and  the  nitric 
acid  decomposed  by  iron  chloride.  The  values  obtained  at  70°  with 
95%  alcohol,  concentration  0-5-/V,  are  :  CH3N03,  nitrite,  trace  ;  EtNOg, 
7%  nitrite;  PraN03,  17%  nitrite;  i-BuN03,  35%  nitrite  ;  i-C5HnN03, 
20%  nitrite.  The  results  are  not  particularly  accurate  in  consequence 
of  the  reducing  action  of  aldehyde.  With  nitrates  of  polyatomic 
alcohols,  the  reaction  velocity  is  greater  and  more  nitrite  is  formed ; 
glyceryl  trinitrate  giving  67%,  glycyl  dinitrate  87%,  and  nitrocellulose 
(12-5%  N)  82%.  In  these  reactions,  the  alkyl  complex  is  destroyed  and 
glycol,  glycerol,  and  cellulose  are  not  regenerated. 

Now  if  peroxide  is  formed  during  hydrolysis,  oxygen  should  be 
liberated  when  hydrogen  peroxide  is  present,  R’CHgOOH  +  HOOH  = 
R,CH2*OH  +  HaO  +  02,  and  this  is  proved  to  be  the  case  ;  nitrocellulose, 
evolving  oxygen  and  hydrated  cellulose,  being  generated.  Experiments 
should  give  according  to  theory  1  mol.  of  03  for  every  mol.  of  nitrite ; 
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this  is  not  realised,  due,  perhaps,  to  catalytic  decomposition  of  peroxide 
by  alkali,  and  also  the  alcohol  behaving  as  an  “  acceptor.” 

Benzyl  nitrate  and  alkali  phenyl  sulphide  give  almost  no  nitrite,  but 
phenyl  benzyl  sulphide  and  nitrate.  W.  R. 

Relative  Volatility  of  Various  Groups  of  Acetic  Esters. 
Louis  Henry  {Bull.  Acad.  roy.  Belg 1907,  742 — 764). — This  paper  is 
supplementary  to  two  already  published  (Abstr.,  1903,  ii,  8 ;  this 
vol.,  i,  674).  The  replacement  of  a  hydrogen  atom  by  an  acetyl  group 
should  lower  the  volatility  in  proportion  to  the  increase  in  molecular 
weight,  but  this  effect  is  liable  to  be  obscured  by  other  influences.  For 
example,  (1)  the  position  of  the  hydrogen  atom  substituted  ;  (2)  when 
the  hydrogen  atom  is  attached  to  a  carbon  atom,  the  nature  of  the 
other  groups  or  elements  connected  with  the  latter,  and  (3)  the  rela¬ 
tive  extents  to  which  the  molecules  of  the  parent  substance  and  of  its 
acetyl  derivative  are  associated.  The  coefficients  of  association  have 
different  values,  not  only  for  compounds  possessing  different  chemical 
functions,  but  also  for  substances  of  the  same  function  but  containing 
different  numbers  of  carbon  atoms  in  the  molecule. 

A  large  number  of  tables  are  given  in  the  original,  showing  the 
volatility  relations  between  substances  of  the  same  types  and  their 
acetyl  derivatives,  and  exemplifying  the  effects  of  the  several  influences, 
and  especially  of  the  third,  referred  to  above.  The  following  examples 
may  be  quoted.  Ethyl  acetate  boils  1°  below  ethyl  alcohol,  whilst 
difluoroethyl  acetate  boils  11°  higher  than  the  corresponding  alcohol. 
The  reason  of  this  difference  is  found  in  Swarts’  observation  (Abstr., 
1903,  i,  222)  that  difluoroethyl  alcohol  is  much  less  associated  than 
ethyl  alcohol.  Similarly,  the  effect  of  a  lower  association  value  is  shown 
by  the  replacement  of  hydrogen  by  acetyl  in  the  SH  group  of  ethyl  mer¬ 
captan,  which  leads  to  an  increase  of  80°  in  the  boiling  point,  whereas 
the  analogous  substitution  in  the  case  of  ethyl  alcohol  lowers  the  boiling 
point  by  1°.  T.  A.  H. 

[Preparation  of  Salts  of  the  Iodated  Higher  Fatty  Acids.] 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  180622). — 
Calcium  iodobehenale,  Ca(C22H4202I)2,  is  most  conveniently  prepared  in 
a  stable  condition  by  slowly  adding  an  alcoholic  solution  of  behenic 
acid  to  the  filtered  solution  produced  by  dissolving  hydrated  calcium 
chloride  in  alcohol  and  precipitating  ammonium  chloride  by  passing  in 
an  excess  of  ammonia.  The  organic  calcium  salt  separates  as  a  colour¬ 
less  powder,  insoluble  in  water  or  alcohol.  This  compound  may  also 
be  prepared  either  by  double  decomposition  from  an  alkali  iodo- 
behenate  and  calcium  chloride  or  by  mixing  equivalent  amounts  of  the 
acid  and  calcium  hydroxide  dissolved  in  water.  Strontium  and 
magnesium  iodobehenates,  calcium  and  strontium  iodostearates,  and 
calcium  iodopalmitate  were  also  prepared  by  the  foregoing  methods, 
and  similarly  obtained  as  colourless,  insoluble  powders. 

G.  T.  M. 

Preparation  of  Iodobehenic  Acid.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  186214). — Although  the  chlorine  in 
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chlorobehenic  acid  is  not  replaced  by  iodine  on  treating  this  substance 
with  metallic  iodides,  nevertheless  the  corresponding  bromo-compound 
readily  undergoes  this  substitution.  Bromobehenic  acid,  obtained  by 
adding  hydrogen  bromide  to  erucic  acid,  when  warmed  with  sodium 
iodide  and  glacial  acetic  acid  furnishes  iodobehenic  acid.  Other 
metallic  iodides  may  be  employed  instead  of  sodium  iodide,  and  the 
solvent  or  diluent  may  also  be  varied.  G.  T.  M. 

Preparation  of  Bromo- Aliphatic  Acids.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  186740). — It  has  been  found  that  the 
unsaturated  aliphatic  acids  readily  combine  with  nascent  hydrogen 
bromide,  and  become  thus  converted  into  bromo-aliphatic  acids. 
A  mixture  of  erucic  acid,  potassium  bromide,  and  concentrated 
sulphuric  and  glacial  acetic  acids  when  shaken  at  a  high  temperature 
give  rise  to  bromobehenic  acid.  Bromostearic  acid  was  obtained  by 
warming  and  shaking  a  mixture  of  oleic  acid,  sodium  bromide,  and  an 
acetic  acid  solution  of  hydrogen  chloride.  G.  T.  M. 


Mono-  and  Di-alkylcyanovinylacetic  [Mono-  and  Di-alkyl- 
cyano-AAbutenoic]  Acids.  II.  Icilio  Guareschi  (Mem.  Accad. 
Sci.  Torino,  1907,  [ii],  57,  287 — 307.  Compare  Abstr.,  1901,  i,  630). 
— The  author  has  prepared  a  number  of  substituted  /3-butenoic  acids 
of  the  types :  (1)  CN-CHICR-CHvCOaH  ;  (2)  CN-CH:CR-CHR-C02H ; 
(3)  CN-CH:CR-CHR'-C02H,  and  (4)  CN-CH:CR'-CHR‘C02H,  R 
representing  an  alkyl  and  R'  an  aromatic  radicle.  These  acids  are 
energetic  reducing  agents,  absorb  bromine,  and  give  colorations  with 
alkali  or,  better,  ammonium  carbonate,  or  with  potassium  nitrite. 
When  they  are  stored  in  glass  vessels,  the  latter  become  coloured, 
owing  to  the  alkalinity  of  the  glass.  With  ferric  chloride,  acids  of 
type  (1)  give  a  coloration,  whilst  those  of  types  (2),  (3)  and  (4) 
undergo  condensation,  yielding  hexa-substituted  derivatives  of 


dihydrophthalic  acid  of  the  form  : 


CN*<jJ:CR-<jJR*COaH 

CN-C:CR-CR-C00H' 


The  above  A^-butenoic  acids  are  prepared  by  the  action  of  60% 
sulphuric  acid  on  (1)  3  :  5-dicyano-2  :  6-diketo-4-alkyl-As-tetrahydro- 
pyridines,  which  are  converted,  by  way  of  unstable  tricarboxylic  acids, 
into  y-cyano-/3-alkyl-A^-butenoic  acids  ;  (2)  3  cyano-2  :  6-diketo-4-alkyl- 
A3-tetrahydropyridines  or  3-cyano-2  :  6-diketo-4  :  5-dialkyl-A3-tetra- 
hydropyridines ;  in  no  case  was  the  intermediate  di-  or  tri-carboxylic 
acid  isolated. 


y-Cyano-a/3-dimethyl-6.3-butenoic  acid,  CN'CHICMe^CHMe'COgH,  pre¬ 
pared  from  3 -cyano-2 : 6-diketo-4  : 5-dimethyl- A3-tetrahydropyridine,  crys¬ 
tallises  from  water  in  colourless  or  faintly  yellow,  acicular  prisms,  m.p. 
191’5 — 192°,  forms  a  yellowish-brown  copper  salt,  (C7H802N)2Cu, 
rapidly  reduces  potassium  permanganate  or  auric  chloride,  but  does 
not  reduce  Fehling’s  solution. 

y-Cyano-f$-methyl-a-ethyl-L±P-butenoic  acid, 

CN*CH:CMe-CHEt-C02H, 

prepared  from  3-cyano-2  :  6-diketo- 4-methyl-5-ethyl-A3-tetrahydro- 
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pyridine,  crystallises  from  water  in  colourless,  prismatic  needles  or 
short  prisms,  m.  p.  175 — 176°. 

y-Cyano-a-methyl-fi-ethyl-AP-butenoic  acid, 

CN-CH:CEt-CHMe-C02H, 

prepared  from  3-cyano-2  :  6-diketo-5-methyl-4-ethyl-A3-tetrahydro- 
pyridine,  has  m.  p.  about  200°. 

y-Cyano-(d-propyl-^-butenoic  acid,  CN*CH.'CPia,CH2‘C02H,  pre¬ 
pared  from  3  :  5-dicyano-2  :  6-diketo-4-propyl-A3-tetrahydropyridine,  or 
the  ammonium  derivative  of  its  enolic  form,  crystallises  from  alcohol 
in  prisms  or  needles,  m.  p.  225 — 227°  (decomp.). 

y-Cyano- fi-isopropyl- A.P-butenoic  acid,  CN'CHICPr^CByCC^H,  pre¬ 
pared  from  3  :  5-dicyano-2  :  6-diketo-4-isopropyl-A3-tetrahydropyridine, 
forms  crystals,  m.  p.  177 — 178°. 

y-Cyano-fi-meihyl-a-propyl-LA-butenoic  acid , 

CN-OH:CMe-CHPr-C02H, 

prepared  from  3-cyano-2  :  6-diketo-4-methyl-5-propyl-A3-ietrahydro- 
pyridine,  crystallises  from  water  in  colourless  or  faintly  yellow, 
acicular  prisms,  m.  p.  154 — 155°,  and  forms  a  crystalline  dibromide, 
C9H1302NBr2. 

y-Cyano-fB-hexyl-^-butenoic  acid,  CN’CH!C(C6H13)*CH2*C02H,  pre¬ 
pared  from  3  :  5-dicyano-2  :  6-diketo-4-hexyl-A3-tetrahydropyridine,  has 
m.  p.  175— 180°. 

y-Cyano-[3-j)henyl-^-butenoic  acid,  CN-CH*CPh*CH2‘C02H,  pre¬ 
pared  from  3-cyano-2  :  6-diketo  4-phenyl-A3-tetrahydropyridine  or  from 
the  ammonium  salt  of  3  :  5-dicyano-2  :  6-diketo-4-phenyl-A3-tetra- 
hydropyridine,  crystallises  from  alcohol  in  colourless  or  faintly  yellow 
plates,  m.  p.  256 — 257°. 

y-Cyano-fi- m-tolyl- A&-bu tenoic  acid,  CN-CH:C(C6H4Me)-CH2-C02H, 
prepared  from  the  ammonium  salt  of  3  :  5-dicyano-2  : 6-diketo-4-m- 
tolyl-A3-tetrahydropyridine,  crystallises  from  acetic  acid  in  short, 
heavy,  colourless  or  faintly  yellow  prisms,  m.  p.  255 — 257°. 

y-Cyano-/3-curnyl-AP-butenoic  acid,  CN*CH!C(C(.H4Pra)*CH2‘C02H, 
prepared  from  3  :  5-dicyano-2  :  6-diketo-4-cumyl-A3-tetrahydropyridine, 
separates  from  alcohol  in  crystals,  m.  p.  240°. 
y-Cyano-a-benzyl-/3-methyl-AP-butenoic  acid, 

CN*CH:CMe*CH(CH2Ph)*C02H, 

prepared  from  3-cyano-2  : 6-diketo-4-methyl-5-benzyl-A3-tetrabydro- 
pyridine,  forms  colourless  crystals,  m.  p.  156 — 157°. 

y-Cyano-/3-ethyl-A^-butenoic,y-cyano-^3-isobutyl-A^-butenoic,  y-cyano- 
a-methyl-/3-m>propyl-A0-butenoic,  andy-cyano-/3-methyl-a-allyl-A®-buten- 
oic  acids  have  also  been  obtained  in  small  quantities,  but  have  not  been 
analysed.  T.  H.  P. 

Complex  Salts  of  Uranium  Peroxide.  Arrigo  Mazzucchelli 
and  Ferruccio  Bimbi  ( Atti  R.  Accad.  Lincei,  1907,  [v],  16, 

ii,  576 — 584.  Compare  this  vol.,  ii,  54). — The  following  derivatives 
of  uranium  peroxide,  prepared  by  the  authors,  are  yellow  or  orange- 
yellow  in  colour,  and  are  decomposed  by  water  with  precipitation  of 
uranium  peroxide. 

U04,U02(0Ac)2,2NH4*0Ac  was  obtained  by  the  interaction  of 
uranium  nitrate,  ammonium  acetate,  and  hydrogen  peroxide ; 
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U04,Ba(0Ac)2,6H20,  by  the  interaction  of  uranyl  and  barium  acetates, 
acetic  acid,  and  hydrogen  peroxide  ; 

U04,U02(C5H902)2, 2NaC5H902, 1 3H20, 
from  uranyl  nitrate,  sodium  valerate,  and  hydrogen  peroxide ;  the 
three  compounds  :  (1)  UO^UO^CgO^NHJg, 

(2)  U04,U02(C204*NH4)2,2(NH4)2C204,7H20,  and 
(3)  U04,U02(C204*NH4)2,2(NH1)2C204,3H20, 
from  ammonium  uranyl  oxalate,  ammonium  oxalate,  and  hydrogen 
peroxide;  Na02'U02,C8H404Na,5H20,  from  sodium  uranyl  phthalate 
and  hydrogen  peroxide.  The  compound  formed  by  sodium  uranyl 
succinate  and  hydrogen  peroxide  is  obtained  as  a  yellow  precipitate, 
but  was  not  purified  or  analysed. 

With  uranyl  nitrate,  chloride,  sulphate,  &c.,  hydrogen  peroxide 
gives  orange-coloured  liquids,  but  the  compounds  formed  could  not 
be  isolated.  With  sodium  uranyl  pyrophosphate,  the  compound 
2TJ04,Na4P207,18H20  or  [Na02*TJ02*0,P0(0Na)*]20  (?)  is  obtained, 
and  with  ammonium  uranyl  carbonate  the  compound 
U  04,  (N  H4)2C03, 2  H  20 

or  NH4-02-U02-C03*NH4.  T.  H.  P. 

Complex  Salts  of  Iridium.  Irido-oxalates.  Cesare  Gialdini 
(Atti  R.  Accad.  Lincei,  1907,  [v],  16,  ii,  551 — 561).— —  When  a  solution 
of  iridic  chloride  or  an  alkaline  iridichloride  is  treated  with  excess  of 
potassium  or  sodium  hydroxide,  the  principal  reaction,  represented  by  : 
IrCl4  +  4K0H  =  Ir02  +  4KCl  + 2H20,  is  accompanied  by  secondary 
reactions,  expressed  by  the  equations  :  2IrCl4  +  7KOH  =  lr203  4-  7KC1  + 
3H20  +  HCIO;  HCIO  +  KOH  =  KC1  +  H20  +  O;  Ir2G3,Aq  +  0  = 
2Ir02,Aq.  Hence,  in  order  to  prevent  the  ready  decomposition  of  the 
hydroxide,  Ir(OH)4,  it  is  necessary  to  limit  as  far  as  possible  the 
reaction:  Ir(OH)4  +  Cl'  Ir(OH)3  +  HCIO.  By  adding  hypochlorous 
acid,  it  is  found  possible  to  displace  the  equilibrium  of  this  reaction 
from  right  to  left,  and  so  facilitate  the  precipitation  of  iridium 
dioxide,  the  preparation  and  separation  of  which  usually  occupy  several 
days. 

The  action  of  oxalic  acid  on  iridium  dioxide  takes  place  in  two 
stages:  2Ir02  +  H2C204==Ir203  +  H20  +  2C02  and  lr203  +  6H2C204  = 
2H3Ir(C204)3  +  3H20,  for  the  completion  of  which  it  is  necessary  to 
boil  the  solution  for  thirty  to  thirty-five  hours.  Potassium  sesqui- 
irido-oxalate,  K3Tr(C204)3,4H20,  prepared  by  neutralising  the  acid  with 
potassium  carbonate,  separates  from  water  in  pale  orange-yellow, 
triclinic  crystals  [Zambonini,  a\b\c  —  07319  :  1  :  0‘9565;  a  =  88°34'37", 
/?  =  94°30'12",  and  y  =  57°l'18"].  T.  H.  P. 

Oxymethylenecamphor  and  Mesityloxidoxalic  Esters. 
Wilhelm  Federlin  ( Annalen ,  1907,  350,  251 — 280). — Wislicenus’s 
studies  of  tautomeric  compounds  (Abstr.,  1896,  i,  552  ;  1900,  i,  9)  led 
to  the  conclusion  that  solvents  with  slight  dissociating  powers  and 
non-dissociating  solvents  favour  the  formation  of  the  enolic  form  of 
desmotropic  compounds,  whilst  the  ketonic  form  is  stable  in  strongly 
dissociating  solvents.  This  rule,  however,  does  not  hold  good  for  all 
tautomeric  substances.  Two  exceptions,  oxymethylenecamphor  and 
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mesityloxidoxalic  ester,  have  been  studied  spectrometricaliy  by  Briihl 
(Abstr.,  1899,  ii,  735).  The  present  author  has  investigated  the 
behaviour  of  the  same  substances  by  Wislicenus’s  ferric  chloride 
colorimetric  method  (Abstr.,  1900,  i,  9).  The  results  obtained  with 
oxymethylenecamphor  confirm  Bruhl’s  statement  ( loc .  cit.)  that  this 
substance  has  the  ketonic  constitution  and  that  enolic  transformation 
does  not  take  place  either  in  feebly  or  strongly  dissociating  solvents. 

/3-Mesityloxidoxalic  esters  do  not  give  a  coloration  with  ferric 
chloride  in  ether,  benzene,  or  chloroform  solutioo,  but  after  some  time 
give  a  slight  coloration  in  ethyl-  or  methyl-alcoholic  solution.  On  the 
other  hand,  the  enolic  or  a-esters  undergo  the  ketonic  transformation 
rapidly  in  methyl-  or  ethyl-alcoholic,  but  only  slowly  in  ethereal  or 
benzene,  and  most  slowly  in  chloroform,  solution.  In  these  solvents, 
the  /3-esters  slowly  polymerise,  the  polymerisation  being  accelerated  by 
exposure  of  the  solution  to  light.  In  consequence  of  preceding 
ketonic  transformation,  the  a-esters  yield  the  same  polymerides  in  the 
above  solvents  with  the  exception  of  chloroform.  The  ketonic  trans¬ 
formation  of  the  a-esters  and  the  polymerisation  of  the  /3-esters  do 
not  take  place  completely  even  on  prolonged  action  of  the  solvent.  A 
converse  transformation  from  the  polymeride  could  not  be  observed. 
The  propyl  and  amyl  esters  polymerise  more  slowly  than  do  methyl 
and  ethyl  mesityloxidoxalates. 

The  polymeride  of  ethyl  mesityloxidoxalate,  (C10TT14O4)2,  formed  in 
eight  days,  separates  in  monoclinic  crystals  [a  :b  :c—  1*9825:1:1*7810; 
/3=143°16'],  m.  p.  175°,  sublimes  unchanged,  is  less  soluble  than  the 
/3-ester,  and  does  not  give  a  coloration  with  ferric  chloride. 

The  polymeride  of  methyl  mesityloxidoxalate,  (C9H1204)2,  formed  in 
ten  to  twelve  days,  separates  in  monoclinic  crystals  [a\b:c  = 
1*0319  :  1  :  1*1761  ;  /3  =  91°54'],  m.  p.  225°,  and  has  properties  similar 
to  those  of  the  polymeride  of  the  ethyl  ester.  A  polymeride, 
(C9H1204)2,  m.  p.  236 — 237°  (partial  decomp.),  which  resembles,  but  is 
slightly  less  stable  than,  the  preceding  substance,  is  obtained  when  the 
solid  /8-methyl  ester  is  exposed  to  diffused  light  for  eight  days. 

Propyl  mesityloxidoxalate,  prepared  by  the  action  of  sodium  on 
mesityl  oxide  and  propyl  oxalate  in  ethereal  solution,  is  obtained  as  a 
yellow  oil,  b.  p.  120 — 150°/20  mm.,  which  gives  a  strong  coloration 
with  ferric  chloride.  The  a -ester  forms  a  green,  crystalline  copper  salt, 
(CuH4504)2Cu,H20,  from  which  it  is  liberated  by  treatment  with  chloro¬ 
form  and  dilute  sulphuric  acid.  The  polymeride,  (CnH10O4)2,  m.  p.  111°, 
forms  in  ninety  days,  sublimes  with  partial  decomposition,  and  does  not 
give  a  ferric  chloride  reaction. 

Amyl  mesityloxidoxalate,  prepared  from  amyl  oxalate,  is  obtained  as 
a  yellow  oil,  b.  p.  100 — 130°/20  mm.,  gives  a  strong  ferric  chloride 
reaction,  and  forms  a  green,  crystalline  copper  salt,  (ClsH1904)2Cu,H20, 
which  loses  H20  at  115°;  m.  p.  129 — 130°.  The  a -ester  is  obtained 
from  the  copper  salt  as  a  viscid,  yellow  oil.  The  polymeride,  (C13H20O4)2, 
formed  in  one  hundred  and  twenty  days,  separates  from  light  petroleum 
in  crystals,  m.  p.  113 — 114°.  G.  Y. 

Preparation  of  Methylenecitryl  Halides.  Farbenfabriken 
vorm.  Friedr.  Bayer  k  Co.  (D.R.-P.  186659). — Methylenecitric  acid  is 
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a  somewhat  unstable  substance,  which  cannot  be  converted  into  its 
chloride  or  bromide  by  means  of  either  phosphorus  trichloride  or  tri¬ 
bromide,  or  the  corresponding  oxyhalide.  It  has  now  been  found  that 
this  reaction  may  be  readily  effected  by  means  of  phosphorus  penta- 
chloride  or  pentabromide.  Methylenecitric  acid  (1  part)  is  mixed 
with  2  parts  of  phosphorus  pentachloride,  hydrogen  chloride  is  evolved, 
and  the  oxychloride  produced  is  distilled  off,  whilst  the  methylene- 


citryl  chloride,  OH2<^qq  ^>C(CH2*C0C1)2,  colourless  prisms,  m.  p. 


74 — 75°,  is  crystallised  from  benzene  or  chloroform  with  the  addition 
of  light  petroleum.  Methylenecitryl  bromide ,  a  viscid  oil,  is  obtained 
when  the  phosphorus  pentachloride  is  replaced  in  the  foregoing 
experiment  by  4  parts  of  phosphorus  pentabromide.  The  alkali 
methylenecitrates  may  be  employed  in  these  reactions  in  place  of  the 
free  acid.  G.  T.  M. 


Condensation  of  the  Esters  of  Mesoxalic  or  Oxalacetic  Acid 
with  the  Esters  of  Cyanoacetic  Acid.  Cii.  Schmitt  (Ann.  Chim. 
Phys.,  1907,  [viii],  12,  406 — 432). — Mainly  a  resume  of  work  already 
published  (compare  Abstr.,  1905,  i,  508  ;  1907,  i,  112),  but  the 
following  compounds  are  described  for  the  first  time.  Methyl  ay- 
dicyanopropane-afifiy-tetracarboxylate , 

C(C02Me)2[CH(CN)-C02Me]2, 

m.  p.  120°,  prepared  by  the  action  of  methyl  mesoxalate  on  excess  of 
methyl  cyanoacetate,  yields  the  compound ,  C20H21OnNa,  m.  p.  115°,  on 
treatment  with  alcoholic  hydrogen  chloride ;  /3/ 3-dimethyl  ay-diethyl  ay- 
dicycmopropane  -  a/3/3y  -  tetracarboxylate,  C(C02Me)2[CH(CN),C02Et]2, 
m.  p.  73°,  is  similarly  obtained  from  methyl  mesoxalate  and  ethyl 
cyanoacetate  ;  its  isomeride,  the  ay-dimethyl  /3/3-diethyl  ester, 
C(C02Et)2[CH(CN)-C02Me]2, 

already  described  (Abstr.,  1905,  i,  508),  gives  the  compound, 

,  ^22^-23^11-^3' 

m.  p.  116°,  when  treated  with  alcoholic  potassium  hydroxide. 

The  esters  of  mesoxalic  acid  condense  with  certain  aromatic  amines 
at  the  ordinary  temperature  to  form  derivatives  of  the  type  : 

C(NHR')2(C02R)2, 

of  which  the  following  are  described  :  methyl  bisanilinomesoxalate, 
C(C02Me)2(NHPh)2, 

m.  p.  113 '5°,  ethyl  bisanilinomesoxalate,  C(C02Et)2(NHPh)2,  m.  p. 
103°,  and  methyl  bis-o-toluidinomesoxalate,  C(C02Me)2(NH,C7H7)2, 

m.  p.  172°.  M.  A.  W. 

Additive  Compound  of  Two  Dicarboxyglutaconic  Ester 
Radicles.  Max  Guthzeit  [and  Ernst  Hartmann]  (Per.,  1907,  40, 
4043). — In  the  course  of  a  study  of  the  halogen  derivatives  of  ethyl 
dicarboxyglutaconate,  a  crystalline  compound,  O30H42O16,  m.  p.  86°, 
has  been  obtained  by  heating  ethyl  bromodicarboxyglutaconate  with 
ethyl  sodiodicarboxyglutaconate  in  xylene  solution.  This  compound, 
which  is  formed  also  in  a  90%  yield  by  the  action  of  iodine  on  ethyl 
sodiocarboxyglutaconate  in  toluene  solution,  or  by  prolonged  boiling  of 
the  copper  derivative  of  the  ester  with  finely-divided  sulphur  in 
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benzene,  reacts  readily  with  alcoholic  sodium  ethoxide  in  the  cold. 
Its  behaviour  towards  bromine,  alkaline  permanganate,  and  tin  and 
glacial  acetic  acid  shows  that  it  does  not  contain  an  ethylene  linking. 

G.  Y. 

Preparation  of  Thioglycollic  Acid  from  Chloroacetic  Acid. 

Kalle  &  Co.  (D.R.-P.  180875). — When  chloroacetic  acid  is  treated  in 
alkaline  solution  with  sodium  sulphide  and  sulphur,  a  dithioglycollic 
acid  is  produced,  and  this  substance  on  reduction  either  with  zinc  dust 
or  hydrogen  sulphide  furnishes  thioglycollic  acid,  HS,CH2*C02H. 

G.  T.  M.  , 

Deaminocystine  and  Aminoethyl  Disulphide.  Carl  Neuberg 
and  Erich  Ascher  ( Biochem .  Zeitsch.,  1907,  5,  451 — 455). — By  the 
gentle  action  of  nitrous  acid  on  cystine,  a -hydroxy propionic  acid 
(3-disulphide,  S2[CH2,CH(0H)*C02H]2,  can  be  obtained  as  the  barium 
salt;  [a]o  —  19*08°.  By  precipitation  of  the  latter  with  sulphuric 
acid,  the  disulphide  is  obtained  in  solution;  [a]D  —  10’6°.  On  dry 
distillation,  cystine  loses  carbon  dioxide  and  yields  a  small  quantity  of 
aminoethyl  disulphide,  S9(CH0'CH,*NH[))9,  which  can  be  isolated  as 
the  picrate,  m.  p.  197°.  G.  B. 

Conversion  of  Methyl  Alcohol  into  Formaldehyde  and  the 
Preparation  of  Formalin.  E.  I.  Orloff  (J.  Puss.  Phys.  Chem. 
Soc.,  1907,  39,  1023 — 1044.  Compare  this  vol.,  i,  892). — The  experi¬ 
ments  were  performed  either  in  the  apparatus  described  previously  or 
in  a  slightly  simplified  form  of  it.  The  following  catalysts  are  very 
energetic,  but  produce  chiefly  carbon  dioxide  and  monoxide,  hydrogen 
and  oxygen,  the  quantity  of  formaldehyde  in  the  product  being  very 
slight:  asbestos  containing  (1)  freshly-reduced  powdered  copper ;  (2) 
a  mixture  of  cerium  sulphate  and  thorium  oxide ;  (3)  platinum-black. 
With  coke  coated  with  reduced  copper,  39'78%  of  alcohol  was  changed 
directly  into  formaldehyde,  whilst,  with  metallic  platinum,  41%  was  so 
changed.  Contrary  to  the  statement  of  Sabatier  and  Senderens,  the 
former  substance  hardly  acts  as  a  catalyst  at  all,  even  at  300°,  when 
methyl  alcohol  is  passed  over  it  without  admixture  of  air. 

The  reaction  is  exothermic,  31 ‘1  Cal.  being  evolved  for  every 
gram-molecule  of  methyl  alcohol  converted  into  formaldehyde  ;  con¬ 
sequently  if  the  reaction  is  once  started,  it  should,  under  certain 
conditions,  proceed  without  any  further  application  of  external 
energy.  A  method,  which  can  also  be  applied  technically,  has  been 
devised,  and  49%  of  methyl  alcohol  can  thus  be  transformed  when 
freshly-reduced  copper  gauze  is  employed  as  catalyst ;  the  alcohol 
must  not  contain  more  than  1%  of  acetone.  With  platinum  or  iron 
filings  as  catalysts,  the  yields  are  unsatisfactory.  When  methyl 
alcohol  without  admixture  of  air  is  passed  over  heated  iron  filings,  the 
products  obtained  are  carbon  monoxide  and  dioxide,  hydrogen,  oxygen 
and  methane,  carbon,  very  small  quantities  of  formaldehyde,  and  a  gas, 
possibly  (CH)20,  the  constitution  of  which  has  not  yet  been  finally 

determined ;  with  iron  it  may  form  Fe^^^O,  which  on  heating 

decomposes  forming  Fe  +  CO  +  C. 
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The  percentage  composition  of  the  gases  depends  on  the  strength  of 
alcohol  employed  and  the  rate  of  passage  of  the  alcohol  vapours  over 
the  catalyst.  Z.  K. 

Metacetaldehyde.  Arthur  Hantzsch  and  J.  Oechslin  (Ber., 
1907,  40,  4341 — 4344). — Metacetaldehyde  has  hitherto  been  con¬ 
sidered  by  the  majority  of  those  who  have  investigated  it  as  stereo- 
isomeric  with  paracetaldehyde,  and  accordingly  to  be  a  termolecular 
form  of  acetaldehyde.  The  authors  are  led  to  the  following  conclusions. 
Metacetaldehyde  exists  in  one  form  only ;  when  pure,  it  is  quite 
stable ;  it  is  not  changed  when  dissolved  in  phenol,  that  is,  acetalde¬ 
hyde  is  not  formed.  Metacetaldehyde  is  not  termolecular,  but  is 
quadrimolecular  in  phenol  solution ;  in  thymol  solution,  it  is  probably 
sexamolecular.  From  these  results,  it  is  certain  that  metacetaldehyde 
is  not  isomeric  with  paracetaldehyde.  A.  McK. 

Action  of  Magnesium  Hydroxide  on  Chloral  Hydrate. 

Leopold  Rosenthaler  and  R.  Reis  ( Chem .  Zentr.,  1907,  ii,  891  ; 
from  Apoth.  Zeit.,  1907,  22,  678 — 679). — Chloroform  is  not  decom¬ 
posed  when  heated  with  magnesium  hydroxide  on  a  water-bath. 
Chloral  hydrate  when  similarly  treated  is  decomposed  chiefly  into 
chloroform  and  formic  acid,  but  at  the  same  time  a  secondary  reaction 
takes  place  whereby  a  greater  proportion  of  magnesium  hydroxide  is 
neutralised,  carbon  monoxide  and  magnesium  chloride  also  being 
formed.  The  action  of  magnesium  hydroxide  on  chloral  hydrate 
cannot  therefore  be  employed  in  the  quantitative  estimation  of  the 
latter  compound.  W.  H.  G. 

Solubility  of  Bisulphite  Compounds  of  Aldehydes  and 
Ketones.  John  B.  Coppock  {Chem.  News,  1907,  90,  225). — It  has 
been  observed  that  when  aldehydes  or  ketones  are  treated  with  the 
deep  yellow  solution  prepared  by  saturating  sodium  carbonate  solution 
with  sulphur  dioxide,  the  bisulphite  compounds  do  not  separate.  Experi¬ 
ments  have  been  carried  out  which  show  that  this  is  due  to  the 
solubility  of  the  compounds  in  sulphurous  acid,  and  it  has  been  found 
that  in  preparing  the  bisulphite  solutions  from  sodium  carbonate  the 
sulphur  dioxide  should  only  be  passed  into  the  solution  until  a  very 
pale  green  tint  appears.  E.  G. 

Preparation  of  Formaldehydesulphoxylates.  Farbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  180832.  Compare 
Abstr.,  1906,  i,  400). — Acetone  and  its  homologues  react  with 
alkali  hyposulphites  to  form  crystallisable  ketonesulphoxylates.  A 
dilute  aqueous  solution  of  acetone  is  saturated  with  sulphur  dioxide 
and  the  liquid  then  treated  in  the  cold  with  zinc  dust,  the  temperature 
being  finally  raised  to  50 — 60°.  After  cooling,  the  solution  deposits 
zinc  acetonesulphoxylate,  which  is  converted  into  the  sodium  salt  by 
treatment  with  sodium  carbonate.  The  sodium  acetonesulphoxylate 
when  treated  in  water  with  aqueous  formaldehyde  is  readily  changed 
into  sodium  formaldehydesulphoxylate,  whilst  the  acetone  is  eliminated. 

G.  T.  M. 
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Combined  Sulphurous  Acids,  II.  Wilhelm  Kerp  and  Emil 
Baur  ( Chem .  Zentr.,  1907,  ii,  970 — 971  ;  from  Arb.  Kaia.  Ges.-A ., 
1907,  20,  231 — 268.  Compare  Abstr.,  1904,  i,  713). — It  has  been 
shown  that  formaldehyde-sulphurous  acid  and  acetaldehyde-sulphurous 
acid  are  both  strong  acids,  and  it  is  therefore  highly  probable  that  the 
sulphurous  acids  of  benzaldehyde,  acetone,  and  arabinose  are  also 
strong  acids.  This  could  not  be  proved,  however,  by  electrical  con¬ 
ductivity  measurements,  because  of  the  high  degree  of  dissociation  of 
the  complex  in  water.  As  a  rule,  the  degree  of  dissociation  of  the 
complex  is  greater  in  an  acid  solution  than  in  a  neutral  solution,  from 
which  it  follows  that  the  dissociation  of  the  non-ionised  acid  is  greater 
than  that  of  the  anion.  The  rate  of  dissociation  of  the  complex  is, 
however,  diminished  by  the  presence  of  an  acid. 

The  addition  of  acetaldehyde  to  an  aqueous  solution  of  acetaldehyde 
sodium  hydrogen  sulphite  diminishes  the  degree  of  dissociation  of 
the  complex  in  agreement  with  the  law  of  mass  action.  The  dissocia¬ 
tion  of  the  complex  increases  with  a  rise  of  temperature. 

Chloral  sodium  hydrogen  sulphite ,  CCl3*CH0,HS03I7a,  obtained  in  a 
crystalline  form  by  passing  sulphur  dioxide  into  a  solution  of  sodium 
carbonate  to  which  is  added  a  solution  of  chloral  hydrate,  is,  unlike 
the  latter  compound,  decomposed  to  a  high  degree  in  aqueous  solution. 

W.  H.  G. 

The  Ammonia  Reaction  for  Distinguishing  between  Enolic 
and  Ketonic  Derivatives.  Arthur  Michael  and  Harold  Hibbert 
( Ber .,  1907,  40,  4380 — 4388.  Compare  Hantzsch  and  Dollfus,  Abstr., 
1902,  i,  223,  675  ;  Hantzsch,  this  voh,  i,  927). — The  authors  tested 
this  reaction  by  inquiring  (1)  how  far  the  assumption  is  correct  that 
the  reaction  •CHg'CO  +  NH3  — ■CH2*C(OH)*NH2  is  slower  than  the 
salt  formation  •CHIO^H)’  +NH3  — — >-  •CHIC(ONH4)*,and,  also,  if  the 
intramolecular  change  •CH2*CO — >-CH!C(OH)  takes  place  with 
measureable  velocity ;  (2)  if  there  really  exists  a  sharp  difference 
between  the  solvents,  chloroform,  benzene,  and  toluene,  on  the  one 
hand,  and  ether,  on  the  other  ;  (3)  whether  all  real  acids  and  enolic 
compounds  gives  instantaneously  stable  insoluble  ammonium  salts,  as 
does  benzoic  acid. 

It  is  found  that,  in  general,  enols  react  more  easily  than  ketones,  but 
there  are  exceptions,  for  instance,  acetylacetone  and  the  ketonic  ethyl 
diacetoacetate,  the  former  gives  the  ammonia  compound,  CH2Ac2,NH3, 
stable  at  5°,  m.  p.  65  —  67°,  at  once  on  mixing  a  toluene  solution  with 
A/4  ammonia  in  toluene,  or  at  —  10°  with  ether,  carbon  tetrachloride, 
or  toluene  solutions.  The  reaction  velocity  does  not  depend  solely 
on  the  structure,  but  also  on  the  “chemical  potential”  of  the  inter¬ 
acting  compounds. 

Triethylamine  when  mixed  with  either  the  ketonic  or  enolic  modi¬ 
fication  of  dibenzoylacetylmethane  in  acetonitrile  or  ethyl  bromide 
solution  at  -10°  gives  instantaneously  the  yellow  colour  of  the  salt 
with  the  same  intensity  in  either  case.  Inasmuch  as  the  ketonic 
isomeride  is  fairly  stable  in  these  media,  the  conclusion  is  drawn  that 
the  ketonic  — >■  enolic  change  takes  place  practically  instantaneously. 

The  authors  cannot  confirm  the  alleged  difference  between  ether  and 
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other  solvents;  sometimes  precipitation  occurs  more  quickly  in  toluene 
solution,  sometimes  in  ether  :  the  speed  of  precipitation  depends,  not 
only  on  the  stability  and  insolubility  of  the  ammonium  salt,  but  also  on 
the  phenomena  of  supersaturation,  as,  when  experiments  are  carried 
out  at  -  10°  with  acetylacetone,  the  additive  product  is  at  once  pre¬ 
cipitated,  whereas  at  -5°  there  is  a  decrease  in  the  velocity  with 
increasing  dilution. 

The  use  of  benzoic  acid  (k  0-0060)  as  a  typical  acid  is  criticised. 
When  phenylacetic  acid  (&0'0055)  of  approximately  the  same  strength 
as  benzoic  acid  is  treated  with  ammonia  in  benzene,  precipitation  of 
the  salt  is  not  instantaneous;  (H)025  of  acid  in  5  c.c.  dry  benzene  with 
4  c.c.  A/480  ammoniacal  benzene  takes  four  minutes  at  15°  before 
crystals  appear,  although  the  solubility  of  salt  is  1  in  15,000. 

In  the  case  of  acetic  acid,  ammonia  does  not  at  once  produce  a 
precipitate  when  the  acid  is  in  excess,  although  ammonium  acetate  is 
insoluble ;  this  is  explained  by  assuming  the  formation  of  a  soluble 
hydrogen  salt. 

The  “ammonia  reaction  ”  cannot  therefore  be  used  to  distinguish 
between  enolic  and  ketonic  compounds. 

The  additive  compounds  with  phloroglucinol,  dimethyldihydro- 
resorcin,  and  methyldihydroresorcin  have  m.  p.’s  88 — 91°,  130°,  and 
137 — 140°  respectively.  W.  R. 

Decomposition  of  Pentaerythritol  Tetraformate  on  Heat¬ 
ing.  Pieter  van  Romburgh  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1907,  10,  1C6 — 168). — The  ease  with  which  A^-hexatriene  is 
obtained  (van  Romburgh  and  van  Dorssen,  Abstr.,  1906,  i,  722)  by 
heating  s-divinylglycol  formate  has  led  to  a  study  of  the  decomposition 
of  the  formates  of  polyhydric  alcohols. 

Pentaerythritol  tetraformate,  m.  p.  57°,  does  not  decompose  in  the 
same  manner  as  s-divinylglycol  formate,  but,  on  heating  at  220 — 230°, 
carbon  monoxide  is  evolved  and  pentaerythritol  regenerated.  E.  G. 

Derivatives  of  the  C5  Sugars  from  Meta-  and  Para- 
Saccharin.  Heinrich  Kiliani  and  A.  Sautermeister  (Per.,  1907, 
40,  4294 — 4296.  Compare  Abstr.,  1904,  i,  373). — Although  meta- and 
para-saccharinic  acids  are  entirely  different  in  constitution,  their  barium 
salts  crystallise  together,  and  the  quinine  salts  show  almost  identical 
melting  points  and  solubility.  The  corresponding  C  sugars  obtained 
on  reduction  are  different,  but  their  oximes  have  almost  identical 
properties.  The  oxime  of  pentane-3  :  4  :  5-triolal  (metasaccharopentose) 
forms  thin,  prismatic  crystals,  less  soluble  than  sodium  chloride, 
m.  p.  135 — 136°,  [a]D  +10-6°;  the  oxime  of  pentane-1  :  4  :  5-triol-3-one 
(parasaccliaropentose)  has m.  p.  136 — 137°,  [a]D  -fll'S0.  The  pentane- 
triolal  is  readily  reduced  to  pentane-1  :  2  :  3  :  5-tetrol, 

OH-CH2-CH(OH)-CH(OH)-CH2*CH2-OH, 
by  means  of  sodium  amalgam  ;  the  use  of  calcium  (Neuberg  and  Marx, 
this  vol.,  i,  387)  for  this  purpose  being  unsuccessful.  The  tetrol  is  a 
syrup,  but  its  tetrabenzoate  forms  glistening  needles,  m.  p.  85 — 86°, 
which,  like  benzoyldextrose,  is  resistant  towards  acids  or  alkali 
hydroxides,  but  readily  hydrolysed  by  sodium  ethoxide.  The  tetrol 
so  regenerated  is  a  hygroscopic  syrup  ;  [a]D  +29°.  E.  F.  A. 
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Combined  Sulphurous  Acids.  III.  Dextrose- sulphurous 
Acid.  Wilhelm  Kerp  and  Emil  Baur  ( Chern .  Zentr.,  1907,  ii,  971 ; 
from  Arb.  Kais.  Ges.-A .,  1907,  20,  269 — 296.  Compare  this  vol., 
i,  1010). — Two  optically  active  stereoisomeric  compounds,  which  are 
not  mirror  images  of  one  another,  are  obtained  by  the  interaction  of 
sodium  hydrogen  sulphite  and  dextrose.  The  compound  investigated 
up  to  the  present  is  the  less  soluble  salt ;  it  is  laevorotatory,  and 
gradually  changes  in  solution  into  the  other  isomeride  until  equilibrium 
is  established,  the  solution  then  being  dextrorotatory.  From  electrical 
conductivity  measurements,  it  follows  that  the  free  acid  belongs  to  the 
strong  acids.  The  dissociation  of  the  complex  anion  is  but  slightly 
decreased  by  the  addition  of  dextrose,  whereas  the  effect  produced  by 
an  increase  in  the  number  of  hydrogen  sulphite  ions  is  normal.  The 
degree  of  dissociation  of  the  complex  in  an  acid  solution  is  not  much 
greater  than  in  a  neutral  solution,  neither  does  it  increase  to  any 
great  extent  with  a  rise  of  temperature.  The  diminution  in  the  rate 
of  dissociation  of  the  complex  produced  by  the  addition  of  acids  is 
very  great.  The  addition  of  acetaldehyde  to  an  aqueous  solution  of 
dextrose-sulphurous  acid  results  in  the  formation  of  acetaldehyde- 
sulphurous  acid  and  the  liberation  of  dextrose.  W.  H.  Gf. 

The  Hydrolysis  of  Sugars.  Robert  J.  Caldwell  {Brit.  Assoc. 
Report,  1906,  70,  267 — 292). — The  report  contains  an  historical  sec¬ 
tion  and  summary  of  the  different  conditions  under  which  sugar  is 
hydrolysed.  The  various  theories  put  forward  to  account  for  the 
inverting  action  of  acids  are  discussed,  and  the  facts  in  favour  of  the 
addition  theory  are  set  forth  in  some  detail.  The  report  also  contains 
a  complete  bibliography,  and  the  matter  wThich  is  arranged  in  chrono¬ 
logical  sequence  in  each  section  is  dated  systematically  throughout. 

G.  T.  M. 

Diastasic  Liquefaction  of  Starch.  Auguste  Fernbach  and 
Jules  Wolff  {Compt.  rend.,  1907,  145,  261 — 263). — The  diastasic 
liquefaction  of  starch  is  subject  to  the  same  influences  as  liquefaction 
under  pressure  (Abstr.,  1906,  i,  803,  804).  N.  H.  J.  M. 

The  Present  Position  of  the  Chemistry  of  the  Gums. 

Henry  H.  Robinson  {Brit.  Assoc.  Report,  1906,  70,  227 — 232). — A 
summary  of  the  investigations  made  on  the  nature  of  different  gums. 

G.  T.  M. 

Complex  Metal  Ammonias.  IV.  Tetraethylenediamine- 
diaquotetrolcobaltodicobaltic  Salts.  Alfred  Werner  [and,  in 
part,  Gustav  Jantsch]  {Ber.,  1907,  40,  4426 — 4434.  Compare  this 
vol.,  i,  482). — The  salts  obtained  by  the  atmospheric  oxidation  of 
aqueous  solutions  of  cobaltous  salts  in  the  presence  of  ethylene- 
diamine  are  found  on  investigation,  excluding  water  and  oxygen,  to 
have  the  composition  [Co8Eo4]X4,  where  En  =  ethylenediamine  and  X 
a  univalent  acid  radicle.  When  treated  with  cold  hydrochloric  acid, 
no  halogen  is  evolved,  but  1  mol.  of  the  salt  yields  1  mol.  of  a 
cobaltous  salt  and  2  mols.  of  a  eis-diaquodiethylenediamineeobaltic 
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salt,  [(H20)2CoEn2]X3.  The  H20  mols.  in  the  2  mols.  of  the  diaquo- 
salt  are  not  present  as  such  in  the  parent  substance,  since  these  com¬ 
pounds  do  not  react  like  diaquo-salts ;  however,  the  complex  of  the 
parent  compound  contains  4  atoms  of  oxygen,  which  must  be  present 
in  four  OH  groups  ;  consequently  two  [(OH)2CoEn2]X  residues  must 
be  employed  in  the  building  up  of  the  molecule.  Since  the  molecule 
is  decomposed  by  hydrochloric  acid  as  stated  above,  it  follows  that 
these  compounds  are  formed  by  the  combination  of  1  mol.  of  a 
cobaltous  salt  with  2  mols.  of  a  dihydroxodiethylenediaminecobalt 
salt,  CoX2  + 2[(HO)2CoEn2]X.  They,  however,  contain,  in  addition,  2 
mols.  of  water  retained  by  them  in  the  dried  state  (the  function  of 
which  is  not  yet  known),  and,  as  in  solution  the  whole  of  the  acid 
radicle  is  ionised,  the  following  constitutional  formula  is  assigned  to 
these  salts,  which  are  consequently  named  tetraethyl  enediamiy te- 

diaquotetrolcobaltodicobaltic  salts,  |  Co"  ^ |p| q|2  qq  j,-  n  j  j-X4. 

It  is  pointed  out  that  cobaltous-eobaltic  hydroxide,  Co3(OH)g, 
probably  has  a  similar  constitution. 

A  solution  of  cobalt  chloride  containing  ethylenediamine  yields,  on 
exposure  to  the  air  and  subsequent  treatment  with  common  salt,  a  pre¬ 
cipitate  containing  the  chloride  of  the  series  and  triethylenediamine- 
cobalt  chloride.  The  latter  compound  is  removed  by  treating  the  pre¬ 
cipitate  with  water,  leaving  the  former  as  a  bright  red,  slightly  blue 
powder.  This  is  converted  by  sodium  sulphate  into  the  sulphate, 

{^°|(HO)2CoEn  ]  crystallising  in  bright  red,  micro¬ 

scopic  needles.  A  solution  of  cobalt  sulphate  containing  ethylene¬ 
diamine  deposits,  on  exposure  to  the  air,  the  sulphate  in  the  form  of 
red  needles.  It  cannot  be  recrystallised,  being  sparingly  soluble  in 
water,  but,  when  treated  with  barium  chloride  and  then  with  sodium 
sulphate,  a  sulphate  similar  to  the  above,  but  containing  7H20,  is 
obtained.  The  following  salts  are  similarly  obtained  from  the  chloride 
by  double  decomposition  :  dithionate,  Co3C8H38018N8S4,2H20,  a  bluish- 
red  powder  ;  platinichloride,  CogC8H3806018Pt2,2H20,  a  light  brownish- 
red,  crystalline  powder ;  iodide,  Co3C8H3806N8I4,2H20,  a  brownish- 
red,  crystalline  powder.  W.  H.  G. 

Action  of  Ammonia  on  the  Oxides  and  Chlorohydrins  of 
Hexylene  and  Tetramethylethylene  [/3y-Dimethyl-A^-butylene]. 
K.  Krassusky  and  L.  Duda  (J.  Russ.  Phys.  Chem.  Soc.,  1907,  39, 
1061  — 1076). — The  tendency  of  a-olefine  oxides  to  combine  with 
ammonia  does  not  depend  so  markedly  on  the  structure  of  the 
oxide  as  is  the  case  with  its  tendency  to  combine  with  water, 
and  in  so  far  as  the  former  tendency  does  depend  on  the  structure 
of  the  oxide  it  is  the  reverse  of  that  of  its  combination  with  water. 
The  first  products  obtained  by  the  action  of  ammonia  on  the  chloro¬ 
hydrins  of  hexylene  and  /?y-dimethyi-AP-butylene  are  the  corre¬ 
sponding  oxides,  which  are  formed  at  quite  low  temperatures ; 
consequently,  in  the  formation  of  a-hydroxy-amines,  the  oxides  are 
probably  always  intermediate  products,  and  probably  the  whole  of 
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the  a-hydroxy-amine  formed  from  a-monochlorohydrin  is  identical 
with  the  amine  obtained  from  the  corresponding  a-oxide. 

a-Hexylene  oxide  is  formed  by  heating  hexylene  with  bleaching 
powder,  and  is  best  purified  with  1%  aqueous  potassium  permanganate. 
With  aqueous  ammonia  in  a  sealed  tube  at  100°,  the  hexylene  oxide 
yields  :  (1)  a  secondary  hydroxy-amine,  (C6HiaO)2NH ;  (2)  a-hydroxy- 
hexylamine,  NH2*C6H12*OH,  b.  p.  189*5— 190:5°/750  mm.,  Dg  0-9283, 
D2o  0-9141,  which  behaves  as  an  alkali  towards  many  reagents,  and  is 
also  formed  under  similar  conditions  by  hexylene  chlorohydrin.  The 
platinichloride ,  hydrochloride ,  and  carbonate  have  been  obtained  in  an 
impure  form.  With  nitrous  acid,  the  a-amine  yields  the  same  ketone 
as  hexylene  glycol. 

/3y-Dimethyl-A0-butylene  oxide  was  obtained  by  distilling  the 
corresponding  chlorohydrin  over  potassium  hydroxide.  To  form  the 
a-amine,  the  oxide  or  chlorohydrin  must  be  heated  with  a  large  excess 
of  aqueous  ammonia  at  100°.  The  amine,  NH2*C6H12*OH,  has  b.  p. 
162 — 164°/756  mm.,  solidifies  below  0°,  and  melts  at  0 — 2°  (Demjanoff  : 
solid,  10°),  readily  absorbs  carbon  dioxide,  forming  a  carbonate,  and 
water,  forming  a  crystalline  hydrate,  probably  NHg'OgH^’OKjGHgO, 
m.  p.  30—32°,  which  is  also  formed  when  the  moist  amine  is  distilled 
or  mixed  with  water.  On  desiccation,  the  hydrate  is  transformed 
into  the  liquid  amine.  With  the  dry  amine,  nitrous  acid  produces 
pinacoline,  but  chiefly  pinacone.  Z.  K. 

Choline  Cadmium  Chloride.  Friedrich  W.  Schmidt  ( Zeitsch . 
physiol.  Chem.,  1907,  53,  428). — Choline  cadmium  chloride, 

C8H14ONCl,CdCl2, 

is  recommended  as  a  substitute  for  the  platinichloride  in  the  prepara¬ 
tion  and  purification  of  choline.  It  is  thrown  down  as  a  crystalline 
precipitate  on  the  addition  of  an  alcoholic  solution  of  cadmium 
chloride  to  an  aqueous  solution  of  choline  chloride.  J.  J.  S. 

The  Chemistry  of  Bile.  II.  Affinity  Constant  of  Glyco- 
cholic  Acid.  Samuel  Bondi  ( Zeitsch .  physiol.  Chem.,  1907,  53, 
8 — 13). — Pure  glycocholic  acid  (Abstr.,  1906,  i,  633)  is  a  compara¬ 
tively  strong  acid.  The  dissociation  constant,  calculated  from  the 
results  of  electrical  conductivity  determinations  with  concentrations 
varying  from  750 — 3000,  isO'0132.  The  value  of  calculated  from 
the  sodium  salt  is  363.  The  conclusion  is  drawn  that  in  cholic  acid 
the  •CH’OH  group  is  not  in  the  a-position  with  respect  to  the 
carboxyl  group.  J.  J.  S. 

Formation  of  fsoSerine  from  a/3-Dibromopropionic  Acid, 

Carl  Neuberg  and  Erich  Ascher  (Biochem.  Zeitsch.,  1907,  6, 
559 — 562). — In  the  preparation  of  a/I-diaminopropionic  acid  from 
a/J-dibromopropionic  acid,  a  secondary  reaction  takes  place,  resulting 
in  the  formation  of  about  10%  of  isoserine,  NH2*CH2*CH(0H)“C02H. 
This  reaction  is  analogous  to  the  formation  of  methylisoserine  from 
aS-dibromobutyric  acid,  described  by  Neuberg  and  Federer  (Abstr., 
1906,  i,  806).  G.  B. 
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Formation  of  Amines  from  Halogen  Imino-Ethers. 
Mitsuru  Kuhara  and  Motooki  Matsui  {Mem.  Coll.  Sci.  Eng.  Kyoto , 
1907,  1,  187 — 194.  Compare  Stieglitz,  Abstr.,  1903,  i,  235  ;  1904,  i, 
39). — Stieglitz  ( loc .  cit.)  has  shown  that  such  compounds  as  chloro-  and 
bromo-benzimino-ethyl  ethers,  CcH5*C(OEt)INX,  do  not  undergo 
the  Beckmann  rearrangement,  but  yield  with  hydrochloric  acid,  ethyl 
benzoate  and  the  corresponding  halogen  hypo-acid.  The  authors  now 
find,  however,  that  bromo-  aeetimino-,  -propimino-,  and  benzimino-ethyl 
ethers  on  heating  gently  with  potassium  hydroxide  and  subsequently  dis¬ 
tilling,  yield  considerable  amounts  of  the  corresponding  amines.  As 
Stieglitz  has  shown  that  these  esters  probably  have  the  anti- con¬ 
figuration,  it  is  suggested  that  on  saponification  the  potassium  salts 
of  the  same  form  are  obtained,  which  change  to  the  more  stable  syn- 
form,  undergo  the  Beckmann  transformation,  and  then  decompose 
under  the  influence  of  alkali,  yielding  amines  as  follows  : 

R'OOEt  R-C-OK  R-C-OK  Br-C-OK 

1 1  — v  1 1  — v  1 1  — >-  1 1 

N-Br  NBr  Br-N  R*N 

Aceto  bromoimino-ethyl  ether,  CHs‘C(OEt)!iSTBr,  was  obtained  as  an  oily 
liquid  by  the  action  of  potassium  hypobromite  on  acetimino-ethyl  ether. 
Besides  the  decomposition  referred  to  above  with  concentrated  alkali, 
it  is  split  up  on  heating  with  water  or  hydrochloric  acid,  ethyl  acetate 
and  bromine  distilling  over.  The  corresponding  propionimino -ether 
was  obtained  by  an  analogous  method,  and  behaves  like  the  acetate. 

Benzobromoimino-ethyl  ether,  C6H5*C(OEt)INBr,  already  described 
by  Stieglitz  (loc.  cit.),  decomposes  when  in  contact  with  water  for  some 
time,  cyaphenine  crystallising  out,  and  bromine  and  ethyl  benzoate 
being  liberated.  G.  S. 


Iminoacetic-a-propionic  Acid.  George  Stadnikoff  {Ber.,  1907, 
40,  4350 — 4353.  Compare  this  vol,,  i,  393). — With  the  view  of 
supporting  the  explanation  previously  given  regarding  the  mode  of 
formation  of  a-iminonitriles,  the  author  has  studied  the  synthesis  of 
unsymmetrical  imino-acids  with  the  idea  that  these  can  be  formed  by 
the  action  of  an  oxynitrile  on  an  aminonitrile  or  an  ester  of  an  amino- 
acid. 

A  concentrated  aqueous  solution  of  potassium  cyanide  was  gradually 
added  to  a  mixture  of  an  aqueous  solution  of  ethyl  glycine  hydro¬ 
chloride  and  acetaldehyde.  The  mixture  was  subsequently  saponified 
by  hydrochloric  acid,  evaporated,  and  the  salt  of  the  imino-acid 
extracted  with  alcohol.  After  successive  treatment  with  lead  hydr¬ 
oxide  and  hydrogen  sulphide,  the  aqueous  solution  of  the  imino-acid 
was  concentrated.  Iminoacetic-a-propionic  acid, 

C02H*CHMe-NH-CH2-C02H, 

separates  from  aqueous  alcohol  in  large  crystals,  m.  p.  222 — 223°. 
Its  copper  salt  was  prepared.  Its  ethyl  ester  is  a  colourless,  viscid 
liquid,  with  b.  p.  122,5°/12  mm.,  and  Df  l-0457;  the  ester  forms  a 
mtfroso-derivative,  C9H1606N2,  with  b.  p.  168 — 16 9°/ 13  mm.,  and 
D*  M398.  A.  McK. 
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Imino-a-propionicbutyric  Acid.  George  Stadnikoff  (Her., 
1907,  40,  4353 — 4356.  Compare  preceding  abstract). — Two  optically 
inactive  compounds  of  the  formula  COgH'CHMe’NH’CHEt'COgH 
are  theoretically  possible.  The  author  has  prepared  these  two  isomeric 
acids,  one  of  which  is  formed  in  greater  amount  than  the  other  ;  the 
acids  can  be  separated  by  means  of  absolute  alcohol. 

By  the  interaction  of  acetaldehyde,  potassium  cyanide,  and  a-amino- 
butyronitrile  hydrochloride  (or  ethyl  a-aminobutyrate  hydrochloride), 
the  mixture  of  acids  is  obtained.  The  one,  imino-a-propionicbutyric 
acid,  which  is  the  more  sparingly  soluble  of  the  two  in  alcohol, 
crystallises  in  needles,  m.  p.  222 — 223°  (decomp.) ;  its  copper  salt  was 
prepared.  The  isomeric  acid  could  not  be  obtained  crystalline,  but 
was  converted  into  its  copper  and  nickel  salts  and  its  ethyl  ester, 
C11H2104N,  having  b.  p.  126°/16  mm.,  and  D^1  T0063.  A.  McK. 

Aminocampholic  Acids.  Hans  Rupe  and  J.  Splittgerber 
( Ber .,  1907,  40,  4311 — 4318). — The  compound  obtained  by  Oddo  and 
Leonardi  (Abstr.,  1897,  i,  86)  by  heating  the  hydrochloride  of  their 
so-called  /3-aminocampholic  acid  (which  really  belongs  to  the  a-series) 
is  identical  with  Tafel  and  Eckstein’s  a-camphidone  (Abstr.,  1902,  i, 
43).  The  authors  find  that  the  hydrochloride  of  a-aminocampholic 
acid  has  m.  p.  247 — 248°,  and  is  insoluble  in  light  petroleum  (Oddo 
and  Leonardi,  m.  p.  268 — 270°,  soluble  in  light  petroleum)  ;  the 
platinichloride,  C02H,C8Hu,CH2*NH2,H2PtCl6,  separates  from  water 
in  reddish-yellow  leaflets. 

/?-Camphoramic  acid,  prepared  from  camphorimide  and  sodium 
hydroxide,  contains  the  a-isomeride.  A  separation  is  readily  effected 
by  treating  the  alkaline  solution  of  the  sodium  salts  with  hydrochloric 
acid ;  so  long  as  the  solution  does  not  contain  free  mineral  acid, 
/3-camphoramic  acid  alone  separates.  By  treatment  with  cold  acetyl 
chloride,  followed  by  the  addition  of  the  product  to  12%  ammonium 
hydroxide,  it  forms  camphoro-/3-mononitrile,  which  is  reduced  by 
sodium  in  dilute  alcoholic  solution  to  /Laminocampholic  acid,  of  which 
the  hydrochloride  has  m.  p.  215 — 220°  and  yields  /3-camphidone  above 
its  m.  p.  or  by  treating  its  aqueous  solution  with  solid  sodium  sulphite. 
The  carbamide,  COgH’CgHj^CH^NH'CO'NH^  also  yields  /Lcam- 
phidone  above  its  m.  p.,  203 — 204°.  By  careful  treatment  with 
sodium  nitrite  in  the  cold,  the  hydrochloride  of  /3-aminocampholic 
acid  yields  a  yellow  oil,  which  is  converted  by  boiling  barium  hydr¬ 
oxide  into  the  easily  soluble  barium  salt,  (0H,CH2*C8H14,C02)2Ba, 
which  on  acidification  yields  a  lactone,  b.  p.  121 — 122°/12  mm.,  which 
is  probably  /3-campholide.  C.  S. 

Preparation  of  Acetamide  by  the  Action  of  Ammonium 
Hydroxide  on  Ethyl  Acetate.  Isaac  K.  Phelps  and  M.  A.  Phelps 
(dmer.  J.  Sci,,  1907,  [iv],  24,  429 — 432). — In  a  previous  paper  (Phelps 
and  Deming,  this  vol.,  i,  832),  it  has  been  shown  that,  under  certain 
conditions,  a  quantitative  yield  of  formamide  can  be  obtained  from 
ethyl  formate  and  ammonium  hydroxide. 

It  is  now  shown  that  nearly  theoretical  quantities  of  acetamide  can 
be  obtained  by  leaving  mixtures  of  ethyl  acetate  and  strong  solution 
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of  ammonia  for  about  a  fortnight.  The  reaction  takes  place  more 
rapidly  if  a  large  excess  of  solution  of  ammonia  is  used,  or  if  dry 
ammonia  is  passed  into  the  mixture  at  -  8°  to  - 10°  until  it  is 
saturated.  E.  G. 

Preparation  of  a-Bromoisovalerylcarbamide.  Knoll  &  Co. 
(D.R.-P.  185962). — a-Bromoisovalerylcarbamide,  leaflets,  m.  p.  149°, 
obtained  by  the  action  of  a-bromozsovaleryl  bromide  or  chloride  on  dry 
powdered  carbamide  at  70°,  is  a  trustworthy  hypnotic,  which  is  quite 
free  from  the  unpleasant  secondary  effects  attending  the  therapeutic 
application  of  valeric  and  a-bromoisovaleric  acids  and  their  derivatives. 

G.  T.  M. 

Preparation  of  Aliphatic  Thiocyanates,  Nitriles,  and  Nitro¬ 
compounds.  Paul  Walden  ( Ber .,  1907,  40,  4301.  Compare  this 
vol.,  i,  752). — A  correction.  The  interaction  of  methyl  sulphate  with 
potassium  cyanide,  potassium  nitrite,  and  potassium  thiocyanate  has 
already  been  studied  by  Kaufler  and  Pomeranz  (Abstr.,  1901,  i,  634). 

E.  F.  A. 

Dithiocyanatotetra-amminechromium  Salts.  Paul  Pfeiffer 
and  M.  Tilgner  ( Zeitsch .  anorg.  Chem.,  1907,  55,  361 — 370.  Compare 
this  vol.,  ii,  694). — Complex  salts  of  the  type  [(SCN)2Cr(NH3)4]X,  in 
which  X  represents  Cl,  Br,  SCN,  N03,  ^S04,  have  been  prepared.  The 
thiocyanate  is  obtained  by  warming  an  aqueous  solution  of  chloro- 
aquotetra-amminechromium  chloride,  [(OH2)ClCr(NH3)4]Cl2,  with 
excess  of  potassium  thiocyanate ;  by  the  addition  of  hydrochloric  or 
hydrobromic  acid  to  the  solution  of  this  salt,  the  corresponding 
chloride  and  bromide  are  obtained.  The  nitrate  is  prepared  from  the 
chloride  by  precipitation  with  nitric  acid,  and  the  sulphate  by  rubbing 
the  chloride  with  sulphuric  acid. 

The  salts  in  question  occur  in  small,  brick-red  to  orange-red  crystals, 
soluble  in  water  with  neutral  reaction.  The  saturated  solution  of  the 
chloride  contains  2 %  of  the  salt. 

On  warming  the  chloride  with  ethylenediamine  and  then  treating 
the  resulting  product  in  aqueous  solution  with  potassium  iodide, 
triethylenediaminechromium  iodide,  {Cr[C2H4(NH2)2]3}I3,H20,  was 
obtained  in  yellow  crystals. 

Attempts  to  prepare  compounds  containing  Cl2  or  Br2  instead  of 
(SCN)2  in  the  nucleus  have  so  far  been  unsuccessful.  G.  S. 

Preparation  of  Dialkylbromoacetamides  from  Dialkylcyano- 
acetic  Acids.  Paul  Hoering  (D.R.-P.  186739.  Compare  Abstr., 
1905,  i,  638). — The  dialkylbromoacetamides,  which  are  valuable 
hypnotics,  are  readily  obtained  from  the  dialkylcyanoacetic  acids  by 
successively  converting  these  into  dialkylacetonitriles,  bromodialkyl- 
acetonitriles,  and  then  by  hydrolysis  into  the  required  amide. 
Diethylcyanoaeetic  acid  when  repeatedly  [distilled  at  145 — 200°,  or 
when  heated  under  pressure,  is  converted  into  dietliylacetonitrile 
[pentane-y-carboxylonitrile],  CHEt2*CN,  b.  p.  144°;  dipropylacetonitrile 
[, heptane-h-carboxylonitrile ],  CHPra2*CN,  b.  p.  183 — 184°,  is  a 
colourless  liquid  with  an  agreeable  odour. 
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On  bromination,  the  two  preceding  compounds  yield  respectively 
bromodietkylacetonitrile,  colourless  oil,  b.  p.  183 — 185°,  and  bromo- 
dipropylacetonitrile,  b.  p.  209 — 211°. 

Bromodiethylacetamide,  CHEt2,CONH2,  m.  p.  64 — 65°,  is  prepared 
by  hydrolysing  the  corresponding  acetonitrile  with  concentrated 
sulphuric  acid  on  the  water-bath.  G.  T.  M. 

Action  of  Diazo-derivatives  of  Aliphatic  Compounds  on 
Cyanogen  and  its  Derivatives.  IV.  and  V.  Hydrocyanic 
Acid.  Alberto  Peratoner  and  F.  Carlo  Palazzo  ( Atti  R . 
Accad.  Lincei,  1907,  [v],  10,  ii,  432 — 441,  501 — 513.  Compare  this 
vol.,  i,  979). — According  to  von  Pechmann  (Abstr.,  1895,  i,  328,  493), 
the  action  of  diazomethane  on  hydrocyanic  acid  yields  acetonitrile. 
The  authors,  who  have  studied  the  interaction  of  these  compounds  in 
the  gaseous  state  and  in  ethereal  solution,  and  also  the  action  of 
gaseous  diazomethane  on  liquid  hydrogen  cyanide,  find  that  acetonitrile 
is  only  a  secondary  product  of  the  reaction,  and  is  always  accompanied 
by  methylcarbylamine ;  no  trace  of  a  triazole  derivative  is  obtained. 
The  previous  results  indicate  that,  with  a  hydrogen  cyanide  of  normal 
structure,  the  synthesis  of  osotriazole  should  take  place  with  great 
readiness. 

The  literature  dealing  with  the  structure  and  tautomerism  of  hydro¬ 
cyanic  acid  is  discussed.  T.  H.  P. 

The  Study  of  Hydro-aromatic  Substances.  Edward  Divers, 
Arthur  W.  Crossley,  William  H.  Perkin,  jun.,  Martin  0.  Forster, 
and  Henry  it.  Le  Sueur  (Brit.  Assoc.  Report,  1906,  76,  257 — 267). — 
A  resume  of  recent  work  on  hydroaromatic  substances,  containing  also 
references  to  a  comparative  study  of  dihydrolaurolene,  dihydroi’so- 
laurolene,  and  1  : 1-diinethylcycfohexane,  and  to  the  action  of  phosphorus 
pentachloride  on  trimethyldihydroresorcin.  G.  T.  M. 

Reduction  of  Trimethylene  [cycfoPropane],  Richard  Will¬ 
statter  and  James  Bruce  ( Ber .,  1907,  40,  4456 — 4459). — Whilst 
ethylene  is  reduced  by  hydrogen  and  nickel  at  30 — 45°,  cycfobutane  is 
reduced  to  butane  only  at  180°  (following  abstract).  It  is  now  found 
that  cyclopropane,  which  in  its  constitution  lies  between  ethylene  and 
cycfobutane,  is  reduced  to  propane  at  an  intermediate  temperature, 
the  reduction  commencing  at  80°  and  taking  place  rapidly  at  120°. 
Contrary  to  Wolkoff  and  Menschutkin’s  statement  (Abstr.,  1899, 
i,  196,  321  ;  1900,  i,  423),  pure  cyclopropane  is  readily  obtained  by  the 
action  of  zinc  dust  on  trimethylene  dibromide  (Gustavson,  Abstr., 
1899,  i,  421).  G.  Y. 

Derivatives  of  cyc/oButane.  II.  Richard  Willstatter  and 
James  Bruce  (Ber.,  1907,  40,  3979 — 3999). — cyc/oButene,  prepared  by 
distillation  of  trimethylcyc/obutylammonium  hydroxide,  contains  up  to 
10%  of  Aav-butadiene.  As  was  shown  previously  (Willstatter  and 
Sclimaedel,  Abstr.,  1905,  i,  514),  these  hydrocarbons  yield  dibromides 
which  can  be  separated  by  treatment  with  dimethylamine  when 
a8-butadiene  dibromide  is  converted  into  aS-tetramethyldiamino- 
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A^-butylene,  cycfobutene  dibromide  remaining  unchanged.  Pure 
cycfobutene  is  now  obtained  by  reduction  of  its  dibromide  with  zinc 
dust  and  alcohol ;  on  reduction  by  means  of  finely-divided  nickel  and 
hydrogen  (Sabatier  and  Senderens,  Abstr.,  1905,  i,  333,  401)  at  100°, 
it  yields  cycfobutane,  whilst,  when  reduced  at  180 — 200°,  it  forms 
butane.  Attempts  to  prepare  cycZobutene  by  distillation  of  amino- 
cycfobutane  phosphate  (Harries,  Abstr.,  1901,  i,  194)  led  to  the 
formation  of  butadiene.  The  preparation  of  cycfobutane  completes  the 
series  cyc/opropane-cycfononane ;  a  table  is  given  showing  the  rise  of 
the  b.  p.,  m.  p.,  D4,  and  mol.  vol.  at  0°  throughout  the  series.  The 
mol.  vols.  of  two  neighbouring  members  of  the  series  differ  on  the 
average  by  13,  except  in  the  case  of  the  last  pair,  the  mol.  vol.  of 
cyclo nonane  exceeding  that  of  cyclo octane  by  28*54.  The  molecular 
refractions  of  all  members  of  the  series  to  cycfooctane,  so  far  as 
observed,  agree  with  those  calculated,  whereas  that  observed  for 
cycfononane  (Zelinsky,  this  vol.,  i,  780)  exceeds  the  calculated  by  0*75. 

cycfoButene,  b.  p.  1*5 — 2°/729  mm.,  D®  0*733,  has  a  slight  odour, 
dissolves  readily  in  acetone,  is  absorbed  by  caoutchouc,  reduces 
potassium  permanganate  instantaneously,  and  forms  additive  com¬ 
pounds  rapidly  with  chlorine  and  bromine,  but  slowly  with  iodine. 

cyclo Butylamine  phosphate,  C4H7*NH2,H3P04,  crystallises  in  prisms, 
m.  p.  177 — 179°.  The  action  of  bromine  on  the  product  obtained  on 
distilling  the  phosphate  leads  to  the  formation  of  the  two  stereo- 
isomeric  butadiene  tetrabromides,  m.  p.  118°  and  40 — 41°  (Ciamician 
and  Magnaghi,  Abstr.,  1886,  521),  or  of  butadiene  dibromide. 

cycloButane,  C4H8,  b.  p.  11 — 12°/760  mm.  (corr.),  remains  liquid  at 
-80°,  D®  0*703,  D^5  0-718,  n°0  1*37520,  has  a  slight  odour,  burns 
with  a  luminous  flame,  and  is  stable  towards  concentrated  hydriodic 
acid  or  bromine  iu  chloroform  solution  at  the  ordinary  temperature. 
Butane,  formed  by  reduction  of  cyclo  butene,  cycfobutane,  or  i^-butyl- 
ene  by  means  of  hydrogen  and  nickel  at  180 — 200°,  has  b.  p.  —  4°  to 
-  1 -50/722  mm. 

cyclo  Butene  dichloride,  C4H6C12,  is  a  colourless  liquid,  b.  p. 
133*5 — 134*5°/760  mm.  (corr.),  D4  1*235,  D4°  1*213,  and  is  not  inflam¬ 
mable,  but  imparts  a  green  colour  to  a  bunsen  flame.  cycloButene 
di-iodide  crystallises  in  plates,  m.  p.  48°,  Dj°  2*659,  has  an  odour  of 
camphor,  and  commences  to  dissociate  at  140°. 

The  tendency  of  the  cycfobutane  derivatives  to  yield  acyclic  com¬ 
pounds,  especially  in  reactions  at  high  temperatures,  is  well  known. 
It  is  now  shown  that  cycfobutene  dibromide  and  dichloride  do  not 
react  with  bromine  alone  even  when  heated,  but,  with  bromine  in 
presence  of  iron,  cycfobutene  dibromide  yields  aaSS-(or  aa fi8-)tetra- 
bromobutane,  which  is  obtained  as  a  colourless  oil,  b.  p.  138 — 145°/ 
10  mm.,  D4  2*562,  D4°  2*529,  n®  1*60771,  and  on  further  bromination 
in  presence  of  iron  loses  hydrogen  bromide,  forming  an  oily  product 
containing  small  amounts  of  hexabromocycfobutane,  and  when  heated 
with  alcoholic  potassium  hydroxide  yields  a  product,  C4H4Br2,  b.  p. 
47 — 48°/14  mm.,  D4  1*99.  This  is  readily  oxidised  by  potassium 
permanganate,  forms  an  additive  compound  with  1  mol.  of  bromine, 
and  is  probably  a  cyclopropane  derivative. 

The  action  of  bromine  on  cycfobutene  dichloride  in  presence  of 
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iron  leads  to  the  formation  of  dichlorodibromobutane ,  b.  p.  120 — 125°/ 
13  mm.,  Df  2*1,  dichlorotribromobutane,  b.  p  155 — 157°/18  mm., 
D4  2*47,  which  is  the  chief  product,  and  dichlorotetrabromobutane,  b.  p. 
176 — 185°/21  mm.,  D4°  2  69. 

Whilst  cycZobutene  dibromide  does  not  react  with  bromine  in 
presence  of  iodine,  cyclobutene  di-iodide  reacts  with  bromine  alone, 
yielding  tetrabromobutane. 

a-Bromobutadiene,  CHBrICH>CHICH2,  formed  together  with  a  small 
amount  of  hydrocarbon ,  which  gives  a  white  precipitate  with  silver 
nitrate  by  the  action  of  potassium  hydroxide  on  aS-butadiene  dibrom¬ 
ide,  is  obtained  as  a  mobile  liquid,  b.  p.  92 — 94°/760  mm.  (corr.), 
D4  1  *41 6,  has  an  odour  of  vinyl  bromide,  and  gradually  changes  into  a 
sparingly  soluble,  dark  brown  mass,  probably  a  polymerisation  product. 
a-Bromobutadiene  combines  slowly  with  2  mols.  of  bromine,  forming 
aafiyb-pentabromobutane,  C4H5Br5,  which  is  a  colourless  oil,  b.  p. 
165 — 170°/10  mm.  D4  2*78,  and  consists  of  a  mixture  of  two 
crystalline  isomerides,  which  form  prisms,  m.  p.  108°,  and  plates, 
m.  p.  57 — 58°,  respectively. 

1  :  l-Dibromoc?/cfobutane,  C4HfiBr2,  b.  p.  157 — 158*5°/760  mm. 
(corr.),  D4  T960,  D.^  T933,  n™  1  '53618  (Kijner,  Abstr.,  1905, 
i,  355),  is  prepared  by  the  action  of  hydrogen  bromide  on  bromo- 
A^ct/cZobutene  in  glacial  acetic  acid  solution.  1:1:  2 -Tribromo- 
cyclobutane,  C4H5Br3,  formed  by  the  action  of  bromine  on  bromo-A'- 
cycZobutene  in  chloroform  solution,  is  a  colourless  oil,  b.  p.  109 — 110°/ 
19 — 20  mm.,  D4  2  374,  has  an  odour  of  camphor,  is  volatile  in  a 
current  of  steam,  and  when  treated  with  methyl-alcoholic  potassium 

CBr’CBr 

hydroxide  yields  1  :2 -dibromo-  &}-cyclobulene,  1  ’  1  ,  which  is  ob- 

(-/XAg*  C/H2 

tained  as  an  oil,  b.  p.  155 — 156°,  D4  2 *036,  has  an  odour  of  vinyl 
bromide,  gradually  polymerises,  and  on  oxidation  with  permanganate 
in  neutral  solution  yields  succinic  acid. 

1:1:2:  2-Tetrabromocyc\obutane,  04H4Br4,  formed  by  the  action  of 
bromine  on  1  :  2-dibromo-A1-cyc£obutene  in  chloroform  solution,  crystal¬ 
lises  in  hexagonal  plates,  m.  p.  126°,  distils  unchanged  in  a  vacuum, 
and  yields  1  : 2-dibromo-A1-cyc/obutene  when  heated  with  methyl- 
alcoholic  potassium  hydroxide.  A  mixture  of  this  tetrabromocycfo- 
butane  with  the  somewhat  similar  a-butadiene  tetrabromide  has  m.  p. 
about  50°. 


1  : 1  :  2  :  2  :  3-Pentabromocyc\obutane ,  C4H3Br5,  formed  by  the  action 
of  bromine  and  iron  powder  on  tetrabromocf/cfobutane,  is  a  colourless 
oil,  b.  p.  175 — 185°/19  mm.,  D4°  2*88,  has  a  terpene  odour,  and  on 
treatment  with  bromine  and  iron  powder  at  50 — 80°  yields 
1  : 1  :  2  :  2  :  3  :  i-hexabromocyc\obutane ,  C4H2Br6,  which  crystallises 
from  benzene  in  plates,  m.  p.  186'5°  (corr.),  and  decomposes,  evolving 
bromine,  when  heated  in  a  tube.  This  hexabromo-compound  closely 
resembles  Sabaneeff’s  hexabromotetramethylene,  m.  p.  183*3°  (corr.) 
(Noyes  and  Tucker,  Abstr.,  1897,  i,  261).  G.  Y. 


Improbability  of  Kekule’s  Hypothesis.  Raymond  Vidal 
0 Chem .  Zentr.,  1907,  i,  1787  ;  from  Mon.  sci.,  1907,  [iv],  21,  i, 
244 — 249). — The  author  discusses  the  known  objections  to  Kekule’s 
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benzene  formula,  and  maintains  that  the  formation  of  aromatic  from 
aliphatic  compounds,  for  example,  paraldehyde  from  acetaldehyde  and 
hexahydrobenzene  and  benzene  from  ethylene,  is  better  understood  by 
the  use  of  such  formulae  as  the  following  : 


CHMe 

CHMe^[>CHMe 

O 


CH, 

ch" 


D> 


ch2 

D>ch2 

>ch2 

CH„ 


CH 


CH 

CH^ 


CH 

^CH 


CH 

W.  H.  G. 


Cerium  Salts  of  Certain  Organic  Acids.  Gilbert  T.  Morgan 
and  Edward  Cahen  ( Pharm .  J.,  1907,  78,  428 — 430.  Compare 
Trans.,  1907,91,  475). — Cerous  naphthalene- 2  :  7 -disulphonate, 
Ce[O10H#(SO,)J„2SH,O, 

crystallises  in  small,  nacreous  leaflets  having  a  pink  colour ;  the 
water  of  crystallisation  is  only  removed  completely  at  160°.  Cerous 
i-nitrotoluene-2-sulphonate,  Ce[C6H3Me(NO2)SO3]6,10H2O,  crystallises 
in  yellow  plates  and  intumesces  on  heating,  leaving  a  bulky  "residue 
of  ceric  oxide.  Cerous  iso  valerate,  Ce2(C5H0O2)6,5H2O ;  benzoate , 
Ce2(C7Hs02)6  ;  cinnamate  ;  o-coumarate  ;  succinate ,  Ce2(C4H404)3,5H20, 
and  caviphorate,  Ce2(C10H14O4)3,9H2O,  are  white,  amorphous  or  micro¬ 
crystalline  powders,  very  sparingly  soluble  in  water.  Cerous  salicylate , 
Ce2(C7H503)6,3H20,  is  soluble  in  water,  and  crystallises  from  a  hot  solu¬ 
tion  in  stellate  groups  of  small,  light  needles  having  a  pale  mauve 
tinge.  Cerous  lactate  is  very  soluble  ;  when  its  aqueous  solution  is 
dehydrated  over  sulphuric  acid,  it  solidifies  to  a  crystalline  mass,  the 
composition  of  which  corresponds  with  a  salt  containing  7H20.  Cerous 
oleate,  prepared  by  stirring  precipitated  cerous  hydroxide  and  oleic  acid 
together,  is  a  buff-coloured  substance  having  the  consistence  of  lard. 

H.  M.  D. 


Preparation  of  Aromatic  Fluoro-compounds  by  Decom¬ 
posing  Diazo-  and  Bisdiazo-compounds  with  Concentrated 
Hydrofluoric  Acid.  Valentiner  and  Schwarz  (D.R.-P.  186005). 
— The  methods  for  obtaining  fluoro-derivatives  of  the  aromatic  hydro¬ 
carbons  have  hitherto  only  furnished  small  yields  of  the  products. 
It  is  now  found  that  the  diazo-fluoride  produced  by  adding  hydro¬ 
fluoric  acid  to  a  solution  of  the  diazo-  or  bisdiazo-chloride  is  readily 
decomposed  cataly  tically  by  ferric  chloride,  yielding  the  aromatic  fluoro- 
derivative.  4  :  4'-Difluorodiphenyl  is  produced  on  adding  successively 
concentrated  hydrofluoric  acid  and  10%  ferric  chloride  solution  to  a 
solution  of  bisdiazodiphenyl  chloride.  The  fluoro-derivatives  of 
benzene,  cumene,  and  naphthalene  may  be  obtained  similarly. 

G.  T.  M. 


Derivatives  of  Diphenyleneiodonium  Hydroxide :  New 
Class  of  Heterocyclic  Compounds  containing  Iodine  in  the 
Closed-Chain.  Luigi  Mascarelli  {Atti  Ii.  Accad.  Lincei.,  1907, 
[v],  16,  ii,  562 — 567). — By  treating  di-iodoxydiphenyl  or  di- 

iodosodiphenyl  with  moist  silver  oxide  (compare  Hartmann  and 
Meyer,  Abstr.,  1894,  i,  242),  the  author  has  obtained  diphenylene- 
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iodonium  hydroxide,  i 6  4^>I*OH,  closure  of  the  ring  being  effected 

by  the  iodine  atom  becoming  tervalent. 

o -Di-iododiphenyl,  C6H4I*C6H4I,  prepared  by  diazotising-o-diamino- 
diphenyl  and  decomposing  the  diazo-compound  with  potassium  iodide, 
separates  from  water  as  a  pale  yellow,  microcrystalline  powder,  m.  p. 
210 — 211°.  Its  tetrachloride,  C6H4C12I*C6H4C12I,  separates  from 
chloroform  in  yellow,  acicular  crystals,  m.  p.  130 — 135°  (decomp.). 

o-Di-iodosodiphenyl,  OI*C6H4*C6H4*OI,  obtained  by  the  action  of 
dilute  potassium  hydroxide  solution  on  o-di-iododiphenyl  tetrachloride, 
is  a  yellow,  amorphous  powder,  m.  p.  109 — 110°. 

o -Di-iodoxy diphenyl,  I02*C6H4,C6H4,I02,  obtained  on  boiling  o-di- 
iodosodiphenyl  with  water,  forms  slender,  white  crystals,  m.  p.  280°. 

Diphenyleneiodonium  hydroxide,  crystallising  in  slender,  white 
filaments,  m.  p.  145 — 148°  (decomp.),  was  not  analysed.  The  acetyl 
derivative,  I(C6H4)2Ac,  crystallises  in  hard,  white  prisms,  m.  p.  195 ‘5° 
(decomp.),  and  has  the  normal  molecular  weight  in  freezing  ethyl- 
urethane.  The  oxalate,  C204[I(CfiH4)2]2,  crystallises  from  water  in 
colourless  prisms,  m.  p.  191 — 192°.  T.  H.  P. 


Problem  of  the  Structural  Formula  of  “  Triphenylm ethyl.” 

Alexei  E.  Tschitschibabin  ( Ber .,  1907,  40,  3965 — 3970). — The 
author  criticises  Gomberg’s  quinonoid  theory  of  the  coloured  salts 
derived  from  triphenylcarbinol  (this  vol.,  i,  504)  from  the  same  point 
of  view  as  does  Baeyer  (this  vol.,  i,  691).  When  treated  with  water, 
the  strongly  coloured  double  salts  of  stannic  chloride  and  p-bromo- 
and  tri-^-bromo-triphenylmethyl  chlorides  yield  hydrogen  chloride,  but 
not  even  traces  of  hydrogen  bromide.  In  the  same  manner,  no  trace 
of  alkali  bromide  is  obtained  together  with  the  alkali  chloride  when 
jo-bromo-  and  tri-p-bromo-triphenylmethyl  chlorides  are  heated  with 
sulphur  dioxide  at  50°  and  subsequently  with  an  aqueous  alkali, 
whereas  if  the  coloured  salts  had  the  quinonoid  structures  annexed  : 

o»oC  ™oC 

the  isomerisation  would  lead  to  the  formation  of  mixtures  of  carbinyl 
chlorides  and  bromides  and  hence  of  alkali  chlorides  and  bromides. 

Schmidlin’s  supposed  isomeric  magnesium  triphenylmethyl  chlorides 
(this  vol.,  i,  26)  are  criticised.  Both  the  a-  and  /3-modifications  react 
with  benzoyl  chloride  and  ethyl  benzoate,  forming  benzopinacolin  in  an 
80%  yield.  Contrary  to  Schmidlin’s  statement,  the  a-modification  on 
treatment  with  carbon  dioxide  in  ethereal  solution  yields  triphenyl- 
acetic  acid  in  a  90%  yield ;  the  action  of  water  on  the  reaction 
product  leads  to  the  formation  of  triphenylmethane  in  good  yields. 
The  p-benzoyltriphenylmethane  obtained  by  Schmidlin  is  formed  most 
probably  by  condensation  of  triphenylmethane  with  benzaldehyde. 

G.  Y. 


Phenanthrene  Series.  XXI.  Hydrophenanthrenes.  Julius 
Schmidt  and  Bobert  Mezger  {Ber.,  1907, 40,  4240 — 4257). — Only  two 
hydrophenanthrenes  have  been  referred  to  previously,  namely, 
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a-tetrahydrophenanthrene  (Bamberger  and  Lodter,  Abstr.,  1888, 
292)  and  octohydrophenanthrene  (Graebe,  Abstr.,  1873,  894).  By 
using  different  methods  and  conditions  of  reduction,  the  authors  have 
succeeded  in  preparing  a  number  of  hydrogenated  derivatives  com¬ 
prised  between  the  limiting  di-  and  dodeca-hydrophenanthrenes.  The 
lower  members  of  this  series  are  obtained  by  means  of  sodium  and 
amyl  alcohol,  and  the  higher  ones  by  means  of  phosphorus  and 
hydriodic  acid.  In  order  to  obtain  pure  products  and  not  mixtures  of 
various  hydro-derivatives  difficult  to  resolve  into  their  constituents,  it 
is  necessary  to  adhere  closely  to  the  conditions  laid  down  by  the 
authors.  The  experiments  of  Liebermann  and  Spiegel  (Abstr.,  1889, 
719)  have  been  repeated,  the  results  indicating  that  the  perhydro- 
phenanthrene  described  by  these  authors  does  not  exist. 

9  :  10 -  Dihydrophenantkrene,  C14H12,  prepared  either  by  the  action  of 
sodium  and  amyl  alcohol  on  phenanthrene  or  by  passing  a  mixture 
of  hydrogen  and  phenanthrene  vapour  over  reduced  nickel  at  200°, 
crystallises  from  alcohol  in  shining,  snow-white  leaflets,  m.  p.  94 — 95°, 
b.  p.  312 — 314°/739  mm.,  and  closely  resembles  phenanthrene  in  its 
solubility  and  other  properties.  It  is  not  acted  on  by  bromine,  but 
yields  a  picrate ,  C14H12,C6H307N3,  forming  brick-red  needles,  m.  p. 
135 — 137°.  On  oxidation,  it  yields  phenanthraquinone  in  almost 
theoretical  proportion. 

a-Tetrahydrophenanthrene  [2:7:9:10-  or  4:5:9: 10-tetrahydro- 
phenanthrene],  C14Hl4  (compare  Graebe,  loc.  cit.  and  Bambei’ger, 
loc.  cit.),  is  a  colourless  oil,  b.  p.  307°/317  mm.,  m.  p.  -  4°  to  -5°, 
Df  1-080,  wf  1-5820.  It  gives  &  picrate,  C14Hu,C6H307N8,  forming 
orange-red  needles,  m.  p.  105 — 106°. 

/ 3-Tetrahydrophenanthrene  [2:7:9:10-  or  4:5:9: 10-tetrahydro- 
phenanthrene],  C14H14,  is  a  yellow  oil,  b.  p.  302 — 303°/737  mm., 
m.  p.  -  3°  to  —  4°,  Of  1-085,  w2DJ  1  -5820,  more  stable  to  the  action  of  air 
and  light  than  the  a-derivative,  and  yields  no  picrate. 

Hexahydrophenanthrene,  C14H16,  is  a  colourless  oil,  b.  p. 

289 — 290°/737  mm.,  m.  p.  -  7°  to  -  8°,  Df  1-045,  ri2£  1-5704,  and  yields 
no  picrate. 

Octohydrophenanthrene  (compare  Graebe,  loc.  cit.),  C14H18,  is  a 
colourless  oil,  b.  p.  282°/737  mm.,  m.  p.  -11°  to  -12°,  Df  1-012, 
nf  1-5599  ;  it  does  not  form  a  picrate. 

Decahydrophenanthrene,  C14H90,  is  a  colourless  oil,  b.  p. 

274—275°/737  mm.,  m.  p.  -18°“ to  -20°,  Df  0-993,  1-5335;  it 

does  not  yield  a  picrate. 

Dodecahydrophencmthrene,  C14H22,  is  obtained  as  a  colourless  oil, 
b.  p.  268 — 2697737  mm.,  Df  0*964,  rif,  1-5119,  remaining  liquid  at 
—  20°  ;  it  gives  no  picrate. 

No  more  highly  hydrogenated  derivative  than  the  dodecahydro- 
compound  could  be  prepared.  T.  H.  P. 


Isomerisation  of  Cyclic  Amines  containing  the  Side-chain 
2* 

CH0 


CH2*NH2.  The  Nature  of  the  Alcohol  obtained  from  the 


Amine:  ^jj27>CH’CH2*NII2.  Nicolaus  J.  Demjanoff  (Ber.,  1907, 
40,  4393—4397;  J.Russ.Phys.Chem.Soc.,  1907,39, 1077— 1085).— The 
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amine  and  its  corresponding  alcohol  were  prepared  as  described 
previously  (ibid,,,  1905,  37,  622),  some  modifications  being  introduced 

in  the  formation  of  the  nitrile,  V**2>CH-CN.  The  phenyl  urethane, 

Cxi2 

prepared  from  the  alcohol,  is  a  mixture  of  the  two  compounds  : 

PIT  PIT 

^"2>CH-CH2*0*C0-NHPh  and  CH2<CH2>CH-0*C0-NHPh. 

When  oxidised  with  chromic  acid,  the  alcohol  yields  a  mixture  of 
aldehydes,  which  form  two  semicarbazones,  one  of  which, 

c4h6:n-nh-co-nh2, 

m.  p.  125 — 126°,  is  soluble  in  ether,  the  other  has  m.  p.  202‘5 — 203°, 
is  insoluble  in  ether,  and  is  identical  with  the  one  obtained  from  the 


CJjj 

alcohol  prepared  from  aminocycZobutane,  CH2<Cqj^C>CH'NH2,  and 

probably  also  with  Kijner’s  semicarbazone  of  ketoci/cZobutane.  The 
alcohol  is  also  oxidised  readily  with  nitric  acid,  forming  much  succinic 
acid,  whilst  the  pure  cycZopropyl  carbinol  yields  only  traces  of  succinic 
acid.  It  is  thus  evident  that,  contrary  to  Dalle’s  statement  (Abstr., 


CH 

1902,  i,  525),  the  amine,  i  _  2^>CH*OH2*NH2,  when  converted  into  an 
alcohol,  isomerises  partially,  forming  a  cyc/obutane  derivative. 

Z.  K. 


Preparation  of  Derivatives  of  Formaldehydesulphoxylic 
Acid  containing  Nitrogen.  Badische  Anilin-  &  Soda-Fabrik 
(D.R.-P.  185689.  Compare  Abstr.,  1906,  i,  480). — A  mixture  of 
aniline,  sodium  formaldehydesulphoxylate,  and  water  is  heated  at 
70 — 80°  until  the  base  has  dissolved.  The  solution  when  concentrated 
under  diminished  pressure  yields  a  deposit  of  acicular  crystals  of  a 
new  compound  of  aniline  and  the  sulphoxylate.  This  substance 
decomposes  in  the  dry  state,  but  is  stable  in  the  form  of  a  paste.  The 
homologues  of  aniline  yield  similar  products,  and  a  corresponding 
compound  of  ammonia  may  be  obtained  as  a  white,  porcelain-like  mass, 
which  differs  from  the  original  formaldehydesulphoxylate  in  being 
insoluble  in  methyl  alcohol.  The  aliphatic  amines  give  rise  to  similar 
compounds.  These  formaldehydesulphoxylate  derivatives  are  powerful 
reducing  agents,  and  may  be  employed  in  the  printing  of  textile 
fabrics.  They  reduce  indigo-carmin  on  warming,  or  even  in  the  cold 
in  the  presence  of  mineral  acids.  When  warmed  with  aqueous 
sodium  hydroxide,  these  new  compounds  are  reconverted  into  their 
generators.  G.  T.  M. 

Derivatives  of  wi-Iodonitrobenzene,  m-Iodoaniline,  and 
w-Iodoacetanilide  containing  Multivalent  Iodine.  Conrad 
Willgerodt  and  E.  Hjalmar  Wikander  ( Ber .,  1907,  40,  4066 — 4069). 
— The  following  salts  of  di-m-nitrophenyliodinium  hydroxide  are 
described.  The  chloride,  m.  p.  214°,  white  needles;  bromide,  white 
powder,  decomposing  at  183 — 184°;  iodide,  m.  p.  130’5°  (decomp.), 
yellowish-white  powder;  periodide,  (C6H4*N02)2I,I3,  m.  p.  127° 
(decomp.),  dark  brown  needles,  obtained  from  the  preceding  salt  and 
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alcoholic  iodine  ;  platinichloride,  2(C6H4,N02)2T,PtCJl6,  m.  p.  196 — 197° 
(decomp.),  dark  brown  needles;  nitrate ,  m.  p.  194°,  white  needles; 
hydrogen  sulphate ,  m.  p.  168*5°;  dichromate,  yellow  powder,  exploding 
at  163°. 

m-Nitrodiphenyliodinium  chloride,  N02*C6H4*IPhC],  m.p.  170 — 172°, 
is  obtained  by  triturating  ra-nitrophenyl  iododichloride  and  mercury 
diphenyl  under  water;  the  mercurichloride  has  m.  p.  152°  ;  the  platini¬ 
chloride  decomposes  at  177°;  the  iodide  at  153°,  and  the  periodide, 
NOg’CgH^’IPhjIg,  has  m.  p.  118°  (decomp.). 

Iodoso-,  iodoxy-,  and  iodinium  compounds  have  not  yet  been 
isolated  from  iodoanilines. 

m- Acetylaminophenyl  iododichloride,  NHAc*C6H4*IC12,  is  obtained  in 
yellow  crystals  by  passing  chlorine  into  a  solution  of  m-iodoacetanilide 
in  glacial  acetic  acid  at  0°,  but  not  in  chloroform ;  it  decomposes  at 
66°,  and  by  treatment  with  a  solution  of  sodium  carbonate  is  converted 
into  m -iodosoacetanilide,  which  decomposes  at  72°.  C.  S. 


Derivatives  of  p-Iodoacetanilide  containing  Multivalent 
Iodine,  and  ^-Aminodiphenyliodinium  Compounds.  Conrad 
Willgerodt  and  Walter  Nageli  ( Ber .,  1907,  40,  4070 — 4077. 
Compare  preceding  abstract). — p- Acetylaminophenyl  iododichloride, 
NHAc*CgH4*ICl2,  m.  p.  110°  (decomp.),  prepared  in  the  usual  manner, 
forms  very  ^stable  yellow  needles.  Cold  sodium  carbonate  solution 
converts  it  into  p -iodosoacetanilide,  which  decomposes  at  114°,  and 
forms  with  potassium  dichromate  a  yellow  basic  chromate, 
(0H-I-CGH4-NHAc)2Cr04, 

which  decomposes  at  85 — 90°.  p -Iodoxy acetanilide,  NHAc*C0H4*IO2, 
prepared  from  the  iodoso-compound  and  a  small  excess  of  sodium 
hypochlorite  solution,  the  reaction  being  accelerated  by  the  addition 
of  a  few  drops  of  glacial  acetic  acid,  explodes  at  163°. 

p -Acetylaminodiphenyliodinium  hydroxide,  NHAc*G6H4*IPh*OH,  is 
obtained  in  aqueous  solution  from  iodoxybenzene  and  p-iodoso- 
acetanilide  in  the  usual  manner,  or  by  decomposing  the  iodinium 
chloride  with  moist  silver  oxide.  The  chloride,  m.  p.  190°,  is  prepared 
from  the  hydroxide,  or  from  mercury  diphenyl  and  p-acetylamino- 
phenyl  iododichloride.  The  bromide  has  m.  p.  183°;  the  iodide,  m.  p. 
174°;  the  periodide,  m.  p.  145°  (decomp.);  nitrate ,  m.  p.  180*5°; 
dichromate,  decomp.  60° ;  platinichloride,  m.  p.  166°;  mercurichloride, 
decomp.  109°. 

Di-pacetylaminophenyliodinium  Ay<fomi<ie,(NHAc*C6H4)2I*OH, forms 
the  following  salts.  The  chloride  is  too  soluble  to  be  isolated  in  the 
crystalline  state.  The  bromide,  m.  p.  165°;  the  iodide,  m.  p.  176*5°; 
dichromate,  m.  p.  176°  (decomp.) ;  platinichloride,  m.  p.  162°  (decomp.) ; 
mercurichloride,  m,  p.  162°.  p-Acetylaminophenyl-'p-tolyliodiniuni 
hydroxide  forms  the  salts  :  chloride,  m.  p.  204*5°;  bromide,  m.  p.  185°; 
iodide,  m.  p.  157°;  dichromate,  m,  p.  140°  (decomp.);  platinichloride 
begins  to  decompose  at  159°,  and  then  has  m.  p.  178°;  mercurichloride, 
m.  p.  145°. 

Hydrolysis  of  p-acetylaminodiphenyliodinium  chloride  takes  place 
when  the  substance  is  heated  with  10%  alcoholic  hydrogen  chloride 
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for  one  hour  on  the  water-bath,  the  products  being  ethyl  acetate  and 
the  hydrochloride  of  p -aminodiphenyliodinium  chloride, 
NH2-C6H4-IPhCl,HCl. 

The  corresponding  platinichloride,  NHg'CgH^IPh'HPtClg,  prepared 
from  a  strongly  acidified  solution  of  the  iodinium  chloride  and  excess 
of  platinic  chloride,  crystallises  in  small  needles,  m.  p.  194°  (decomp.). 

The  platinichloride,  2NH2*CgH4*IPh,PtCl6,  is  a  yellow,  crystalline 
precipitate  obtained  by  adding  platinic  chloride  to  an  aqueous 
solution  of  the  iodinium  chloride,  and  decomposes  above  240°.  The 
bromide  has  m.  p.  182*5°;  the  iodide,  m.  p.  164°;  the  dichromate  blackens 
at  130°,  and  has  m.  p.  143°  (decomp.). 

Azo-compounds  are  obtained  in  an  impure  state  from  a  diazotised 
solution  of  js-aminodiphenyliodinium  bromide  and  /3-naphthol  or 
ill-salt.  0.  S. 

Derivatives  of  ^-Iododiphenyliodinium  Chloride  and  of 
Iodoaceto-o-toluidide  containing  Multivalent  Iodine.  Pre¬ 
paration  of  Chloroacylamines  containing  Iodine.  Conrad 
Willgerodt  and  Karl  Heusner  (Ber.,  1907,  40,  4077 — 4085). — 
Meyer  and  Hartmann’s  y>-iododiphenyliodinium  iodide  can  be  prepared 
by  treating  the  diazotised  solution  of  the  hydrochloride  of  ^-amino- 
diphenyl  iodinium  chloride  (preceding  abstract)  with  a  solution  of 
potassium  iodide  (2  mols.);  it  has  m.  p.  145°;  the  bromide  has  m.  p. 
166°. 

Iodoaceto-o-toluidide,  NHAc*C7H6I,  m.  p.  169*5°,  is  obtained  from 
aceto-o-toluidide  and  iodine  monochloride  in  glacial  acetic  acid.  The 
position  of  the  halogen  is  not  yet  determined,  but  it  is  probably  para 
to  the  acetylamino-group.  The  following  compounds  are  prepared 
by  the  usual  methods  :  o -acetylaminotolyl  iododichloride, 
NHAc*C7H6*ICl2, 

forms  stable  yellow  crystals  and  decomposes  at  109°  ;  the  iodoso- com¬ 
pound  is  very  unstable,  and  the  iodoxy-compound  has  not  been  isolated. 
Phenyl-o-acetylaminotolyliodinium  hydroxide  forms  a  chloride,  m.  p. 
179°  ;  bromide,  m.  p.  173*5°  ;  iodide,  m.  p,  152°  ;  dichromate,  decomposing 
at  65°;  platinichloride,  beginning  to  decompose  at  100°,  and  m.  p.  135° 
(decomp.). 

The  hydrochloride  of  phenyl-o-aminotolyl  iodinium  chloride, 
NH2*C7H6*IPhCI,HCl, 

is  obtained  by  hydrolysing  the  preceding  iodinium  chloride  by  10% 
alcoholic  hydrogen  chloride;  it  begins  to  decompose  at  150°,  and  has 
m.  p.  255°  (decomp.).  The  bromide,  NH2*C7H6*IPhBr,  has  m.  p. 
175°;  the  iodide,  m.  p.  169°;  dichromate,  decomp.  155°  ;  platinichloride, 
m.  p.  157°  (decomp.,  beginning  at  120°). 

lodoxy-o-acetylchloroaminotoluene,  NClAc*C6H3Me*I02,  is  obtained 
from  o-acetylaminotolyliododichl<Jride  and  sodium  hypochlorite  in  acetic 
acid  solution ;  the  composition  is  controlled  by  an  estimation  of  the 
halogens  and  of  the  iodine  liberated  from  potassium  iodide.  Acetyl- 
chloroamino-p-iodoxybenzene,  NC1Ac*C6H4*I02,  prepared  in  a  similar 
manner,  explodes  at  158°.  lodo-o-acetylchloroaminotoluene, 

NCI  Ac  *  C6H3Me*l’, 

m.  p.  92°  (decomp.,  beginning  at  85°),  is  obtained  by  adding  slowly  a 
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solution  of  sodium  hypochlorite  to  a  not  too  concentrated  solution  of 
iodoaceto-o-toluidide  in  glacial  acetic  acid.  A cetylcAloroamino-p-iodo- 
benzene,  NC1Ac*C6H4*I,  prepared  in  a  similar  manner,  has  m.  p.  127° 
(decomp.,  beginning  at  115°).  C.  S. 

The  Transformation  of  Aromatic  Nitroamines  and  Allied 
Substances  and  its  Relation  to  Substitution  in  Benzene 
Derivatives.  Frederic  S.  Kipping,  Kennedy  J.  P.  Orton, 
Siegfried  Ruhemann,  Arthur  Lapworth,  and  John  T.  Hewitt 
{Brit.  Ass.  Report,  1906,70,  159 — 161). — A  summary  of  the  reactions 
of  e-tribromonitroaminobenzene  and  of  changes  which  lead  to  the  dis¬ 
placement  of  halogen  by  hydroxyl  in  halogenated  benzene-  diazo¬ 
compounds.  G.  T.  M. 

Preparation  of  ^-Nitrodiphenylamine  and  its  Derivatives. 
Irma  Goldberg  (D.R.-P.  185663). — Although  p-chloronitrobenzene 
and  aniline  do  not  interact  alone,  a  mixture  of  the  two  compounds 
may  be  caused  to  condense  by  heating  with  potassium  carbonate  in 
the  presence  of  a  small  proportion  of  cuprous  iodide.  Nitrobenzene 
may  be  employed  as  a  diluent,  and  the  aniline  may  be  replaced  by 
other  aromatic  amines.  4:-jYitrophenyl--p-tolylamine,  green  crystals, 
m.  p.  138°,  was  thus  obtained  from  ^-toluidine  ;  4  :  4'-dinitrodiphenyl- 
amine  was  produced  from  ^-nitroaniline, jo-chloronitrobenzene,  potassium 
carbonate,  and  cuprous  iodide  when  the  mixture  was  heated  for 
eighteen  hours  in  boiling  nitrobenzene.  When  the  jp-nitroaniline  is 
replaced  by  anthranilic  acid,  4-nitrophenyIanthranilic  acid,  m.  p.  211°, 
was  obtained.  G.  T.  M. 

Beckmann’s  Rearrangement.  Mitsuru  Kuhara  and  Tadaka 
Kainosii6  {Mem.  Coll.  Sci.  Eng.  Kyoto,  1907,  1,  254 — 264.  Com¬ 
pare  Beckmann,  Abstr.,  1894,  i,  240). — Varying  quantities  of 
diphenylketoxime,  dissolved  in  chloroform,  were  heated  with  a  con¬ 
stant  quantity  of  acetyl  chloride  for  some  hours  at  100 — 110°,  and 
it  was  found  that  the  amount  of  benzanilide  formed  by  the  Beckmann 
rearrangement  was  proportional  to  the  oxime  concentration  only  ;  it  is 
therefore  suggested  that  the  action  of  the  acetyl  chloride  in  the 
reaction  is  catalytic.  Further,  when  a  fixed  amount  of  acetyldiphenyl- 
ketoxime  is  heated  for  some  time  with  varying  proportions  of  hydro¬ 
chloric  acid  in  chloroform  solution,  the  amount  of  benzanilide  formed 
is  approximately  proportional  to  the  concentration  of  acid.  Chloro- 
benzylideneaniline,  NPh’CPhCl,  which  may  bean  intermediate  product 
in  the  Beckmann  rearrangement,  reacts  immediately  with  a  mixture 
of  acetic  anhydride  and  glacial  acetic  acid  with  formation  of  benz¬ 
anilide  and  acetyl  chloride. 

On  the  basis  of  these  results  and  of  those  of  previous  observers,  it 
is  suggested  that  the  Beckmann  rearrangement  in  the  presence  of 
acetyl  chloride  depends  on  the  formation  of  an  intermediate  compound 
of  acetyl  chloride  and  the  oxime,  which  undergoes  rearrangement 
under  the  catalytic  influence  of  the  hydrochloric  acid  produced,  the 
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latter  also  taking  a  direct  part  in  the  final  stage  of  the  reaction,  in 
which  the  substituted  amide  is  produced  and  acetyl  chloride  regenerated. 


G.  S. 


A-Alkylketoximes.  Johannes  Scheiber  and  Hubert  Wolf 
( Annalen ,  1907,  357,  25 — 48.  Compare  Beckmann  and  Scheiber, 

this  vol.,  i,  829). — Aldehydes  react  with  /^-substituted  hydroxyl- 
amines  forming  additive  compounds  which  undergo  intramolecular 
condensation  to  A-alkylaldoximes.  It  was  to  be  expected  that  the 
products  obtained  from  the  action  of  /^-substituted  hydroxylamines  on 
acetone  and  ethyl  acetoacetate  are  formed  in  the  same  manner.  A 
comparison  of  these  substances  with  the  A-alkylaldoximes  leads  to  the 
conclusion  that  the  first  stage  of  the  reaction  is  the  formation  of  an 
additive  compound  ;  the  further  action,  however,  varies  with  the 
ketone  and  the  /^-substituted  hydroxylamine.  The  condensation  pro¬ 
ducts  of  acetone  and  /^-substituted  hydroxylamines  differ  from  the 
A-alkylaldoximes  in  that  they  decompose  on  fusion,  are  unstable  in 
solution,  have  mol.  weights  double  those  corresponding  with  the 
NR,' 

formula  CRR"<^  I  ,  and  are  decomposed  by  phenylcarbimide  and 


acid  chlorides  or  anhydrides.  The  action  of  hydrogen  chloride  on 
W-alkylacetoximes  in  ethereal  solution  leads  to  the  formation  of  an 
unstable,  white  substance,  probably  a  decomposition  product.  The 
action  of  hydrogen  chloride  on  a  mixture  of  acetone  and  an  aryl- 
hydroxylamine  leads  to  the  formation  of  the  hydrochloride  of  the  basic 
transformation  product  of  the  latter.  When  boiled  with  hydriodic  acid, 
W-arylacetoximes  are  hydrolysed,  forming  their  components,  the 
hydroxylamine  being  then  reduced  to  the  corresponding  amine.  As 
mesityl  oxide  condenses  with  phenylhydroxylamine,  forming  a  product, 
m.  p.  107°,  and  with  benzylhydroxylamine,  forming  an  additive  com¬ 
pound,  C13H]{)02N,  m.  p.  101 — 102°,  the  reaction  of  acetone  with 
arylhydroxylamines  cannot  be  preceded  by  condensation  of  the  ketone. 
When  heated  with  hydroxylamine  hydrochloride  and  sodium  hydrogen 
carbonate  in  alcoholic  solution,  the  condensation  product  of  acetone 
and  phenylhydroxylamine  yields  a  product,  (C6H10ON)a;,  m.  p.  135°; 
similarly,  the  condensation  product  of  acetone  and  y»-tolylhydroxyl- 
amine  yields  a  substance,  m.  p.  112°,  having  approximately  the  same 
composition.  It  is  considered  that  the  condensation  products  of 
acetone  with  arylhydroxylamines  may  be  formed  by  condensation  of  2 
mols.  of  the  primary  additive  compound  and  be  represented  by  the 

f  i  r.^NR‘CMe2\  n  ~ 

formula  0<NE.CMe,  >°  or  °<OMe2-NR^0' 

It  is  now  found  that  the  action  of  phenylhydroxylamine  on  ethyl 
acetoacetate  leads  to  the  formation  of  two  isomeric  products, 
C22H2405N2,  crystallising  in  white  prisms,  m.  p.  120 — 121°  and  136° 
respectively,  which  when  treated  with  glacial  acetic  acid  are  trans¬ 
formed  into  a  third  isomeride  crystallising  in  needles,  m.  p.  137°.  A 
mixture  of  this  with  the  isomeride,  m.  p.  136°,  has  m.  p.  110°.  When 
treated  with  bromine  in  alcoholic  solution,  the  three  isomerides  form  a 
mixture  of  mono-  and  di-bromo- derivatives,  m.  p.  166°.  The  constitu¬ 
tion  of  the  condensation  products  of  phenylhydroxylamine  and  ethyl 
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acetoacetate,  which  may  be  stereoisomerides,  is  discussed.  It  is 
probable  that  the  three  substances  are  formed  by  way  of  an 
intermediate  product, 

0H-NPh-CMe(0H)-CH2-C0-CH2-C(0H)(NPh-0H)-CH2-C02Et, 
which  may  undergo  further  condensation  in  various  directions. 

The  action  of  p-tolylhydroxylamine  on  ethyl  acetoacetate  leads  to 
the  formation  of  only  the  one  product,  m.  p.  172°,  which  has  probably 

the  constitution  C6H4Me*N<^U  „  .  With  bromine  in  alcoholic 

C'C02Et 

solution,  it  yields  a  2>romo-derivative,  C13H1402NBr,  m.  p.  190°. 

Diacetyl  and  benzylhydroxylamine  form  a  white,  crystalline  additive 
compound,  CnHT503N,  m.  p.  107'5°,  which  gradually  decomposes  to  a 
brown,  viscid  oil,  and  is  soluble  in  hot,  but  insoluble  in  cold,  solvents ; 
its  formation  may  serve  to  characterise  benzylhydroxylamine.  With 
hydrogen  chloride,  phenylhydrazine,  phenylcarbimide,  and  hydroxyl- 
amine,  the  additive  compound  gives  the  reactions  of  its  components. 

Phenylhydroxylamine  forms  two  white,  crystalline  additive  com¬ 
pounds  with  diacetyl :  C4H600,C6H7ON,  m.  p.  95°,  and 
2C4H602,C6H70N, 

m.  p.  105°  3  the  constitution  of  the  former  is  represented  by  the 
formula  OH*NPh*CMe(OH)*COMe,  but  that  of  the  latter,  although 
discussed,  remains  undecided. 


In  the  absence  of  a  solvent,  diacetyl  and  y>-tolylhydroxylamine 
form  a  white,  crystalline  additive  compound,  2C4H602,C7H90N,  m.  p. 
106°,  but  in  solution  and  cooled  by  ice  an  isomeride,  m.  p.  132°. 
Naphthylhydroxylamine  and  diacetyl  combine  with  slight  develop¬ 
ment  of  heat,  forming  a  viscid  product.  When  heated  with  dilute 
mineral  acids,  the  additive  compounds  of  diacetyl  and  arylhydroxyl- 
amines  are  decomposed  quantitatively  into  their  components. 

Methyl  ethyl  diketone  reacts  with  /^-substituted  hydroxylamines 
with  slight  development  of  heat,  forming  unstable  products.  Attempts 
to  form  additive  compounds  of  benzyl  methyl  diketone  and  benzil 
with  /^-substituted  hydroxylamines  were  unsuccessful.  G.  Y. 


Compounds  of  a-Naphthylcarbimide  with  Amino-Acids. 

Carl  Neuberg  and  E.  Rosenberg  ( Biochem .  Zeitsch.,  1907,  5, 
456 — 460). — By  shaking  the  alkaline  solutions  of  amino-acids  with 
a-naphthylcarbimide,  the  following  compounds  were  obtained.  With 
2-alanine,  C14H1403N2,  m.  p.  202°  ;  with  eWsoleucine,  Cl7H20O3N2,  m.  p. 
178° ;  with  2-aspartic  acid,  Ci5H1405N2,  m.  p.  115°;  with  2-asparagine, 
C15H1504N3,  m.  p.  199° ;  with  ti-phenjdalanine,  C20H18O3N2,  m.  p. 
155°;  with  tryptophan,  C22H1903N3,  m.  p.  159 — 160° ;  with  rf2-serine, 
C14H1404bT2,  m.  p.  192°;  with  S-aminovaleric  acid,  C16H1803N2,  m.  p. 
195 — 196°;  with  o22-leucylgly cine,  C19H2304N3,  m.  p.  186°.  The  yield 
is  mostly  80 — 90%  ;  a-naphthylcarbimide  derivatives  can  be  pre¬ 
cipitated  as  the  very  stable  silver  or  copper  salts,  and  these  can  be 
estimated  by  ignition.  G.  B. 

Analysis  of  Pine  Tar.  Peter  Klason,  John  Kohler,  and 
F.  Friedemann  ( Arkiv .  Kem.  Min.  Geol.,  1907,  2,  Ko.  36,  1 — 31). — 
Methods  and  results-of  analysis  of  pine  tars  of  various  origins  are  given 
(compare  Strom,  Abstr.,  1900,  i,  577).  T.  H.  P. 
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Red  and  White  Isomeric  Silver  Salts  Of  2:4: 6-Tribromo- 
phenol.  Henry  A.  Torrey  and  William  H.  Hunter  ( Ber .,  1907, 
40,  4332 — 4335). — Three  methods  are  described  for  the  preparation  of 
a  colourless  silver  2:4:  6-tribromophenoxide,  of  which  the  best  is  the 
following.  The  freshly  precipitated  red  silver  salt  is  dissolved  in  a 
small  quantity  of  concentrated  ammonium  hydroxide,  the  solution 
diluted,  and  nearly  neutralised  with  dilute  sulphuric  acid.  After 
further  dilution,  the  solution  is  treated  with  a  concentrated  solution  of 
silver  nitrate,  whereby  the  pure  white  silver  salt  is  generally  pre¬ 
cipitated.  The  red  and  the  white  varieties  yield  the  same  ethyl  ether, 
and  behave  alike  towards  ethyl  or  methyl  iodide  in  the  absence  of  a 
solvent,  forming  an  amorphous  substance,  m.  p.  above  250°  (decomp.), 
which  does  not  contain  iodine. 

The  authors  propose  the  ordinary  benzenoid  formula  for  the  white 
salt,  and  an  ortho-quinonoid  formula  for  the  red,  0!C6H2Br2!BrAg. 

C.  S. 

Aminophenolsulphonic  and  Aminocresolsulphonic  Acids. 

II.  3-Nitro-  and  3-Amino-o-cresolsulphonic  Acids.  Gustav 
Schultz  [Ber.,  1907,  40,  4319 — 4322.  Compare  Abstr.,  1906,  i,  837). 
— 3-Nitro-o-cresol-5-sulphonic  acid,  prepared  by  heating  3-nitro-o-cresol 
with  twice  the  quantity  of  concentrated  sulphuric  acid,  crystallises 
with  3H20.  The  sodium,  potassium,  barium,  strontium,  and  calcium 
salts  are  described  ;  those  of  the  type  N02-C7H7(0H)*S03M  are  less 
coloured  than  those  containing  two  equivalents  of  the  metal.  By 
reduction  with  hydrochloric  acid  and  stannous  chloride,  the  acid  yields 
Z-amino-o-cresol-5-sulphonic  acid,  which  crystallises  in  needles  contain¬ 
ing  ^H20,  and  gives  a  deep  red  coloration  with  ferric  chloride. 

C.  S. 

Aminophenolsulphonic  and  Aminocresolsulphonic  Acids. 

III.  4-Nitro-  and  4-Amino-m-cresol-6-sulphonic  Acids.  Gustav 

Schultz  (Ber.,  1907,  40,  4322 — 4323). — 4-Nitro-m-cresol  and  concen¬ 
trated  sulphuric  acid  at  70°  yield,  after  four  to  six  hours,  4 -nitro- 
m-cresol-3-sulphonic  acid,  which  crystallises  in  needles ;  the  disodium 
salt,  N02*C7H7(0Na)*S03Na,3H20,  forms  orange-yellow  prisms.  By 
reduction,  the  acid  yields  the  corresponding  ammo-acid.  C.  S. 

Aminophenolsulphonic  and  Aminocresolsulphonic  Acids. 

IV.  Sulphonation  of  3-Nitro-^-cresol.  Gustav  Schultz  (Ber., 

1907,  40,  4324 — 4325). — 3-Nitro-y»-cresol  is  not  attacked  by  con¬ 
centrated  sulphuric  acid  at  the  ordinary  temperature,  and  is  decom¬ 
posed  at  higher  temperatures.  Fuming  sulphuric  acid  at  0°  converts 
it  into  an  acid,  C7H804,  m.  p.  128°,  which  forms  an  ethyl  ester, 
C6H702’C02Et,  b.  p.  205°,  with  an  odour  of  melons,  of  which  the  yellow 
phenylhydrazone  has  m.  p.  96°,  and  the  colourless  semicarbazone ,  m.  p. 
110°.  C.  S. 

2- Amino  - 1- methylphenylene-4  :  5-dithiol  [2- Amino-4  :  5- 
dithioltoluene]  and  Sulphineazo-dyes.  Fritz  Fichter,  Jaroslav 
Frohlich,  and  Marx  Jalon  (Ber.,  1907,  40,  4420 — 4425.  Compare 
Frohlich,  this  vol.,  i,  632). — In  accordance  with  the  views  of  Fried- 
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lander  and  Mauthner  (Abstr.,  1905,  i,  102),  the  introduction  of  two 
mercaptan  groups  in  positions  ortho  to  one  another  into  a  simple  azo¬ 
dye,  such  as  o-tolueneazo-/3-naphthylamine,  is  found  to  confer  on  the 
compound  the  characteristic  dyeing  properties  of  sulphur  dyes. 

2-Nitro-jo-toluidine-5-sulphonie  acid  is  converted  by  Leuckart’s 
method  (Abstr.,  1890,  603)  into  potassium  4-xantho-2-nitrotoluene-5- 
sulphonate,  C10H10O6N S3K,  1*  H20,  obtained  as  very  small,  light  brown, 
prismatic  needles,  decomposing  above  150°.  Hydrolysis  by  potassium 
hydroxide  results  in  the  formation  of  the  dipotassium  salt  of  Q-nitro- 
4- thioltoluene-Z-sulphonic  acid,  C7II505N S2K2,2H20,  crystallising  in 
brilliant,  dark  red  prisms  \  a  solution  of  the  salt  gives  a  light  yellow 
precipitate  with  lead  acetate.  Both  the  solid  salt  and  its  aqueous 
solutions  are  oxidised  by  atmospheric  oxygen  to  the  potassium  salt  of 
the  corresponding  disulphide,  S2[C6H2Me(N02)*S03K].2,5H20,  obtained 
as  long,  yellow  needles,  which  is  reduced  by  stannous  chloride  and 
hydrochloric  acid  to  the  corresponding  amine,  S2[C6H2Me(NH2),S03H]2, 
forming  small,  colourless  crystals.  The  potassium  salt  of  the  nitro¬ 
compound  yields  with  phosphorus  pentachloride  the  sulphochloride, 
S2[C6H2Me(N02),S02Cl]2,  crystallising  in  light  brown  prisms,  m:  p. 
208°,  which  on  reduction  is  converted  into  2-amino-i  :  5 -dithioltoluene, 
the  hydrochloride  of  which,  C7H9NS2,HC1,  is  obtained  as  a  white, 
crystalline  powder ;  the  lead  salt  is  orange-red ;  the  diethyl  ether , 
CnHl7NS2,  is  a  thick  oil,  b.  p.  225 — 227°/25  mm. ;  its  sulphate, 
(CnHl7NS2)2,H2S04,  crystallises  in  long,  colourless,  silky  needles. 
2-Amino-4  -  5-dithioltoluene  is  oxidised  by  the  air  with  the  formation 
of  a  substance,  (C7H7NS2)a;,  obtained  as  an  amorphous,  yellow  powder 
insoluble  in  the  common  solvents. 

Toluene-2-azo-{3-naphthy  famine  4  -  5-disulphide,  Cl7H13N3S2,  obtained 
by  the  addition  of  /3-naphthylamine  to  a  diazotised  solution  of  2-amino- 
4  : 5-dithioltoluene  as  a  dark  red,  amorphous  powder,  is  insoluble  in 
the  common  solvents,  but  dissolves  in  an  aqueous  alkali  sulphide 
solution,  forming  a  dark  red  solution  which  dyes  unmordanted 
wool  red.  The  precipitate  obtained  on  acidifying  this  solution 
is  partially  soluble  in  alcohol,  from  which  solution  after  a  time, 
or  on  the  addition  of  hydrogen  peroxide,  the  disulphide  separates ; 
it  is  therefore  probable  that  the  disulphide  is  reduced  to  the  dithiol 
■before  it  dissolves.  W.  H.  G. 

Condensation  of  Aldehydes  with  Phenols.  Condensation 
of  Quinol  with  Benzaldehyde  and  Formaldehyde.  Pawel 
Shorygin  (J.  Russ.  Phys.  Ghem.  Roc.,  1907,  39,  1094 — 1109). — A 
short  summary  of  the  work  done  so  far  on  the  subject  is  given,  and 
it  is  pointed  out  that  one  criterion  for  judging  the  mode  of  reaction 
of  aldehydes  and  phenols  in  the  cases  which  do  not  comply  with  the 
general  rule  has  never  been  applied,  namely,  the  determination  of  the 
molecular  weights  of  the  substances  formed. 

Quinol  reacts  with  benzaldehyde,  forming  3:6:3':  6' -tetrahydroxy- 
triphenylmethane,  CHPh[C6H3(OH)2]2,  readily  soluble  in,  but  decom¬ 
posed  by,  alkalis,  dissolves  in  concentrated  sulphuric  acid,  forming  a 
dense,  dark  red  liquid,  reduces  Fehling’s  solution,  and  when  heated  at 
ordinary  or  reduced  pressure  does  not  melt,  but  loses  water  and  decom- 
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poses.  Oxidising  agents,  such  as  chromic  acid  or  hydrogen  peroxide, 
also  decompose  it.  When  kept  over  phosphoric  oxide,  the  anhydride , 

CHPh<p6^s^\>°>  is  formed,  which,  when  exposed  to  air,  is  reeon- 

verted  to  the  original  compound. 

The  triacetyl  derivative,  possibly  CPhAc-^n6^3/^!^ C^>0,  is  hydro- 

U6±13VUAC/ 

lysed  readily,  forming  a  brown,  powdery  substance,  C21H1604,  which 
decomposes  on  heating.  The  tribenzoyl  derivative,  C40H26O6,  is  a  light 
amorphous,  pink  powder,  which  turns  dark  red  on  heating  and  has 
m.  p.  220 — 240°  (decomp.). 

With  formaldehyde,  quinol  forms  S  :S'  Q'-tetrahydroxydiphenyl- 
methane,  CH2[Ct}H3(OH)2]2,  a  light  amorphous,  brown  powder,  which 
decomposes  on  distillation  at  ordinary  or  reduced  pressure,  forming  a 
small  quantity  of  a  colourless  substance ,  m.  p.  100 — 115°. 

The  diphenyl  compound  is  very  similar  in  properties  to  the  triphenyl 
compound,  but  does  not  dissolve  in  sulphuric  acid ;  with  acetic 
anhydride,  it  forms  a  diacetyl  derivative,  Cl7H1606,  a  bright  yellow, 
amorphous  substance  similar  in  properties  to  the  corresponding 
triphenyl  derivative.  Z.  K. 

Main  Constituent  of  Japanese  Lac.  Riko  Majima  and 
S.  Cho  (Her.,  1907,  40,  4390 — 4393.  Compare  Yoshida,  Trans., 
1883,  43,  472  ;  Tschirch  and  Stevan,  Abstr.,  1906,  i,  31  ;  Miyama, 
japanische  Anitsber.,  1906,  No.  1000). — Urushic  acid  has  the  composi¬ 
tion  C  79-65  and  H  9-75  after  careful  purification  by  alcohol  and 
petroleum ;  the  “  nitrogen  ”  previously  found  in  the  acid  was  really 
carbon  monoxide  (Miyama,  loc.  cit.).  Dry  distillation  of  urushic  acid 
gives  methane,  hexane,  hexylene,  heptane,  heptylene,  octane,  octylene, 
C14H28,  C14H26,  and  catechol,  with  small  quantities  of  fatty  acids  and 
carbon  dioxide.  Oxidation  with  nitric  acid  gives  a  mixture  from 
which  oxalic,  succinic,  and  suberic  acids  were  isolated.  Methylation 
of  urushic  acid  gives  a  substance  which  has  no  longer  phenolic 
reactions,  is  not  hydrolysed  by  alcoholic  potassium  hydroxide,  and  not 
oxidised  by  nitric  acid.  Methoxyl  determinations  appear  to  show 
that  about  one-sixth  of  the  oxygen  is  not  methylated. 

Urushic  acid  is  readily  acetylated  and  benzoylated,  and  these  results 
show  that  urushic  acid  is  a  poly  hydroxy  phenol  containing  a  large 
hydrocarbon  grouping.  W.  R. 

Preparation  and  Properties  of  Trimethylenecarbinol  [cyclo- 
Propylcarbinol]  and  some  of  its  Derivatives.  Nicolaus  J. 
Demjanoff  and  K.  Fortunatoff  (Ber.,  1907,  40,  4397 — 4399 ;  J. 
Buss.  Phys.  Ghem.  Soc.,  1907,  39,  1085 — 1094.  Compare  this  vol., 
i,  1023). — Pure  cycfopropylcarbinol  was  prepared  by  reducing  ethyl 
cycfopropionate  according  to  Bouveault  and  Blanc’s  method  (Abstr., 
1904,  i,  642),  and  has  b.  p.  123-2— 123-4°/738  mm.,  T>°0  0-9154, 
DJ7  5  0-8995,  1  1-4313  ;  the  urethane  forms  needle-shaped  crystals, 

m.  p.  100 — 104°.  With  chromic  acid,  the  alcohol  yields  the  corre¬ 
sponding  aldehyde,  V^2>CH-COH,  b.  p.  98°/734  mm.,  DJJ  0-9473, 
C±l2 
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D"'6  0-9294,  1-4286,  which  yields  a  semicarbazone,  m.  p.  126°, 

soluble  in  ether. 

Prolonged  heating  with  hydrobromic  acid  causes  the  ring  to  break, 
and  most  of  the  alcohol  is  converted  into  a  mixture  of  dibromides, 
mostly  CHMeBr’CH2*CH2Br,  together  with  CH2Me‘CHBr*CH2Br 
and  CH2Br*[CH2]2*CH2Br.  A  small  quantity  of  a  monobromide , 
CH 

probably  I  2^>CH-CH2Br,  is  also  formed,  and  has  b.  p.  103°, 
Wd  1-4633,  D™  1-3740,  DJ5  1-3600.  Z.  K. 

Fission  of  Substituted  Phenyl  Benzyl  Ethers  by  Alkalis. 

Karl  Auwers  [and,  in  part,  Otto  Mahler]  ( Annalen ,  1907,  357, 
85 — 94.  Compare  Auwers  and  Rietz,  this  vol.,  i,  919). — Certain 
halogen  substituted  phenyl  benzyl  ethers  (Auwers,  Traun,  and  Welde, 
Abstr.,  1900,  i,  168)  are  hydrolysed,  not  only  by  strong  acids,  but  also 
when  gently  heated  with  alcoholic  alkalis,  or  even  when  boiled  with 
acetic  anhydride.  As  Kumpf  (Abstr.,  1884,  1005)  and  Frische 
(Abstr.,  1884,  1337)  found  that  di-  and  tri-nitro-derivatives  of  phenyl 
and  jo-tolyl  benzyl  ethers  are  hydrolysed  by  alcoholic  potassium 
hydroxide,  whereas  the  mono-nitro-derivatives  and  parent  ethers 
remain  unchanged,  it  seemed  probable  that  the  ease  with  which  the 
halogen  substituted  ethers  in  question  are  hydrolysed  depends  on  the 
accumulation  of  the  negative  substituting  groups.  The  authors  have 
now  found  that,  when  boiled  with  alcoholic  potassium  hydroxide  for 
three  days,  mono-  and  di-bromo-,  dichloro-,  and  bromonitro-derivatives 
of  phenyl  benzyl  ether,  as  also  tribromo-derivatives  having  the 
bromine  atoms  distributed  between  the  two  benzene  nuclei,  remain 
unchanged,  whereas  under  the  same  conditions  2:4:  6-tribromo-, 
pentabromo-,  and  2:4:  6-trichloro-phenyl,  and  2:4:  6-tri-iodo-m-tolyl 
benzyl  ethers,  as  also  2  : 4-dichlorophenyl  4-nitrobenzyl  ether,  are 
completely  hydrolysed  to  the  phenol  and  benzyl  alcohol  in  one  day 
or  less.  Since  i^-cumyl  and  dibromo-i^-cumyl  benzyl  ethers  remain 
unchanged,  the  stability  of  phenyl  benzyl  ether  is  not  diminished  by 
the  introduction  of  methyl  groups. 

The  following  substituted  phenyl  benzyl  ethers  are  prepared  by 
boiling  the  corresponding  phenol  with  the  benzyl  chloride  or  bromide 
and  sodium  ethoxide  in  alcoholic  solution. 

o -Bromophenyl  benzyl  ether ,  C13HuOBr,  slightly  yellow  oil,  decomp, 
on  distillation,  p- Bromophenyl  benzyl  ether ,  C13HnOBr,  rose-coloured 
needles,  m.  p.  64 — 65°.  o- Bromophenyl  o-bromobenzyl  ether ,  C13H10OBr2, 
viscid  oil,  which  slowly  crystallises,  m.  p.  slightly  above  the  ordinary 
temperature,  p- Bromophenyl  p-bromobenzyl  ether ,  small,  white  needles, 
m.  p.  111°.  p- Bromophenyl  o-bromobenzyl  ether,  oil,  decomp,  partially 
on  distillation,  o -Bromophenyl  p- bromobenzyl  ether,  small,  white  needles, 
m.  p.  72 — 74°.  2  :  4 -Dibromophenyl  benzyl  ether,  small  needles,  m.  p. 

68°.  2  :  4- Dibromophenyl  o-bromobenzyl  ether,  C13H9OBr3,  long,  white 

needles,  m.  p.  79°.  2  :  ^-Dibromophenyl  p-bromobenzyl  ether,  long, 

white  needles,  m.  p.  93°.  2  : 4-Dichlorophenyl  benzyl  ether, 

Ci3Hi0OC12,  crystallises  in  cubes,  m,  p.  61—62°.  p- Bromo-o-nitro - 
phenyl  benzyl  ether,  C13H10O3NBr,  yellow  needles,  m.  p.  84 — 85°. 
2:4: 6-Tribromophenyl  benzyl  ether,  C13H9OBr3,  needles,  m.  p.  85°. 
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Pentabromophenyl  benzyl  ether,  C13H7OBr5,  white  needles,  m.  p. 
203 — 204°.  2:4:  Q-Trichlorophenyl  benzyl  ether,  C13H90C13,  long, 
white  needles,  m.  p.  64 — 65°.  Tri-iodo-m-tolyl  benzyl  ether,  C14HuOI3, 
white  needles,  m.  p.  131°.  2:4 -Dichlorophenyl  p-nitrobenzyl  ether , 

C13H0O3NCl2,  yellow  needles,  m.  p.  148 — 150°.  Benzyl  tjf-cumyl  ether, 
CjgHjgO,  prisms,  m.  p.  45°.  Benzyl  dibromo-ty-cumyl  ether,  C16H]0OBr2, 
white  needles,  m.  p.  110 — 111°.  These  ethers  are  readily  or  mode¬ 
rately  soluble  in  organic  solvents.  G.  Y. 

Base-forming  Property  of  Carbon.  James  F.  Norris  (Amer. 
Chem.  J.,  1907,  38,  627 — 642). — Norris  and  Franklin  (Abstr.,  1903, 
i,  341)  in  discussing  the  properties  of  triphenylcarbinol  suggested 
that  by  a  change  in  the  nature  of  the  radicles,  the  basic  property  of 
the  compound  could  be  increased  to  such  a  degree  that  a  true  carbon 
base  would  be  produced.  The  present  investigation  was  undertaken 
with  the  object  of  studying  this  point. 

When  triphenylcarbinol  is  treated  with  cold  hydrochloric  acid 
(D  1'20),  hydrobromic  acid  (D  1'49),  or  hydriodic  acid  (D  1*7),  it 
is  converted  quantitatively  into  the  corresponding  triphenylmethyl 
halide. 

Tri-p-tolylcarbinol  has  a  greater  basicity  than  the  triphenyl- 
compound,  and  is  converted  into  the  chloride  by  hydrochloric  acid  of 
D  IT 2.  It  reacts  with  nitric  acid  (D  1‘42)  with  formation  of  the 
nitrate ,  C(C6II4Me)3*N03,2HN03,  whilst  triphenylcarbinol  is  not 
affected  by  this  treatment.  Triphenylcarbinol  dissolves  in  concen¬ 
trated  sulphuric  acid,  and  is  reprecipitated  on  the  addition  of  a  small 
quantity  of  water.  The  tritolyl-compound,  however,  dissolves  in  a 
mixture  of  equal  volumes  of  sulphuric  acid  and  water,  and  yields  a 
sulphate,  C(C6H4Me)3,HS04,H2vS04,  which  forms  deep  orange-coloured, 
silky  needles. 

The  compounds  obtained  from  triphenylcarbinol  behave  as  true 
salts.  A  solution  of  the  chloride  in  acetone  has  electrical  conductivity, 
and,  when  a  direct  current  is  passed  through  the  solution,  a  red 
substance,  probably  analogous  to  triphenylmethyl,  is  deposited  on  the 
cathode.  On  adding  silver  nitrate  to  a  solution  of  the  chloride  in 
acetone,  silver  chloride  is  precipitated.  The  chloride  is  decomposed  by 
strong  sulphuric  acid  with  formation  of  the  sulphate  and  liberation  of 
hydrogen  chloride.  It  reacts  with  alcohol,  thus :  C(C6H4Me)3Cl  + 
Et0H  =  C(06H4Me)3*0Bt  +  HCl. 

Benzyl  alcohol  can  be  converted  into  the  chloride,  bromide,  and 
iodide  by  concentrated  solutions  of  the  halogen  acids. 

The  behaviour  of  alcohols  of  the  paraffin  series  under  the  same 
conditions  has  been  studied,  tert.- Butyl  alcohol,  when  treated  with 
concentrated  hydrochloric  acid,  gives  a  quantitative  yield  of  the 
chloride  at  the  ordinary  temperature.  Usually,  however,  it  is 
necessary  to  employ  heat  to  bring  about  the  reaction  between  alcohols 
and  acids,  and  for  this  reason  the  mixtures  of  acids  and  water  of  con¬ 
stant  boiling  point  have  been  used.  In  this  way,  yields  of  91%  and 
89%  were  obtained  of  tfer^.-butyl  bromide  and  iodide  respectively,  and 
95%  of  sec.-butyl  iodide. 

When  sec, -butyl  alcohol  was  distilled  with  concentrated  hydro- 
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chloric  acid,  the  chloride  was  not  produced,  but,  on  using  the  acid  of 
constant  boiling  point,  a  yield  of  50%  was  obtained.  The  primary 
alcohols  are  not  converted  into  the  chlorides  when  distilled  with 
hydrochloric  acid. 

This  method  is  recommended  for  the  preparation  of  alkyl  bromides 
and  iodides.  On  slowly  distilling  a  mixture  of  the  alcohol  with  a 
large  excess  of  the  acid  of  contant  b.  p.,  the  halide  passes  over  and 
collects  in  the  early  fractions.  The  product  is  shaken  with  concen¬ 
trated  hydrochloric  acid  to  remove  unchanged  alcohol,  and  is 
afterwards  dried  and  distilled.  Excellent  yields  of  methyl,  ethyl, 
n-  and  iso-propyl,  iso-,  sec.-,  and  tert.- butyl,  isoamyl,  and  allyl 
bromides  and  iodides  have  been  obtained  in  this  way.  E.  G. 

A  Vinyl  Alcohol  of  the  Type  CArR!CH*OH.  Marc  Tiffeneau 
and  Daufresne  ( Compt .  rend.,  1907,  145,  628 — 631). — The  alcohol 
obtained  from  estragole  dibromid'e  by  the  successive  action  of  alcoholic 
potassium  acetate  and  potassium  hydroxide  is  fi-anisyl-fi-methylvinyl 
alcohol,  OMe*C6H4*CMe!CR*OH,  and  not  anisylcyc/opropanol  as  pre¬ 
viously  described  (this  vol.,  i,  515).  This  alcohol,  b.  p.  154 — 155°/ 
14  mm.,  is  stable  in  neutral  or  alkaline  medium,  and  is  converted  into 
jo-methoxyhydratropaldehyde  by  distillation  under  ordinary  pressure, 
by  the  action  of  dilute  acids,  or  when  preserved  in  a  vacuum  over 
sulphuric  acid.  The  methyl  ether,  OMe*C6H4‘CMeICH*OMe,  b.  p. 
262 — 264°,  D  1*073,  DJ57  1*0615,  is  identical  with  the  ether  obtained 
by  the  action  of  yellow  mercuric  oxide  on  the  methyliodohydrin  of 
anethole  (Tiffeneau,  this  vol.,  i,  922) ;  the  acetyl  derivative  has  b.  p. 
164 — 1 65°/ 1 3  mm.,  or  288°  under  ordinary  pressure,  D  1*123, 
Di«8  1*111,  1*5409.  M.  A.  W. 

The  Solubility  of  Castor  Oil  in  Lipoids.  Wilhelm  Filehne 
(Beitr.  Chem.  Physiol.  Path.,  1907,  10,  299 — 311). — The  solubility  of 
the  lipoid,  cholesteryl  stearate,  in  olive  oil,  oleic  acid,  castor  oil, 
ricinoleic  acid,  i/^-ricinoleic  and  crotonoleic  acids  has  been  determined  by 
the  methods  of  (1)  melting  point,  (2)  specific  gravity,  and  (3) 
iodine  value.  Similarly,  the  solubilities  of  the  oils  and  acids  in  the 
lipoid  have  been  determined.  J.  J.  S. 

A  Phytosterol  from  Echinophora  spinosa.  J.  Tarbouriech  and 
J.  Hardy  {Chem.  Zentr.,  1907,  ii,  969 — 970  ;  from  Bull.  Sci.  Pharm., 
1907,  14,  387 — 392). — The  fatty  substances  obtained  from  the  roots 
of  Echinophora  spinosa  yield  on  hydrolysis  a  phytosterol  crystallising  in 
small,  white,  orthorhombic  plates,  m.  p.  148°.  The  following 
derivatives  were  prepared:  benzoate,  m.  p.  145°;  acetate,  pearly- white 
leaflets,  m.  p.  124 — 125°;  propionate,  crystallising  from  alcohol  in 
leaflets,  m.  p.  109 — 110°,  but  when  precipitated  by  alcohol  from  a 
carbon  tetrachloride  solution,  m.  p.  105°.  W.  H.  G. 

Production  of  Phenolic  Acids  by  Oxidation  of  Ammonium 
Salts  of  Benzoic  Acid.  Henry  D.  Dakin  and  Mary  Dows  Herter 
(J.  Biol.  Chem.,  1907,3,  419 — 434). — Hydrogen  peroxide,  acting  on  the 
ammonium  salts  of  benzoic  acid  or  its  chloro-,  bromo-,  nitro-,  and  amino- 
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derivatives',  can  introduce  hydroxyl  groups  into  the  nucleus,  but  the 
yield  of  phenolic  acid  is  small.  Hippuric  acid  undergoes  nuclear 
oxidation  with  difficulty.  Benzoic  acid  yields  o-,  m-,  and  ^-hydroxy- 
benzoic  acids  in  about  equal  amount  ;  on  further  oxidation,  the  last  two 
yield  protocatecbuic  (3  :  4-dihydroxy  benzoic)  acid,  whilst  salicylic  acid 
yields  2 : 3-dihydroxybenzoic  acid.  Thus  the  second  hydroxy-group  takes 
up  a  position  ortho  to  that  already  in  the  ring.  A  part  of  the  benzoic 
acid  is  oxidised  to  carbon  dioxide,  and  probably  other  products  are  also 
formed.  The  reaction  occurs  in  approximately  neutral  solutions,  and 
to  some  extent  at  the  ordinary  temperature.  The  possible  origin  of 
phenolic  substances  in  animal  and  vegetable  tissues  is  considered,  and, 
although  there  is  ample  proof  of  their  origin  by  the  oxidation  of  pre¬ 
formed  aromatic  substances,  there  is  little  evidence  at  present  that  they 
originate  directly  from  the  condensation  or  rearrangement  of  aliphatic 
substances.  W.  D.  H. 

m-Toluic  Acid.  Victor  Jurgens  ( Ber .,  1907,  40,  4409 — 4415). — - 
It  has  been  shown  by  Findeklee  (Abstr.,.  1906,  i,  42)  and  Kusel 
(Abstr.,  1904,  i,  619)  that  phthalylglycine  esters  containing  a  methyl 
or  ethoxy-radicle  in  position  4,  undergo  the  same  transformation  as 
phthalylglycine  ester,  being  converted  by  sodium  methoxide  into  iso- 
quinoline  derivatives  (compare  Gabriel  and  Colman,  Abstr.,  1905, 
i,  944).  In  order  to  see  if  phthalylglycine  esters  substituted  in 
position  3  undergo  a  similar  change,  3 -methybphthalylglycine  ethyl  ester 
has  been  prepared  and  its  behaviour  towards  sodium  methoxide 
investigated  ;  it  is  found  to  undergo  no  such  transformation. 

Several  of  the  following  new  compounds  were  obtained  in  un¬ 
successful  attempts  to  prepare  3-methyl phthalic  acid  (compare  Young, 
Abstr.,  1892,  1221);  the  acid  was  finally  obtained  from  methyl  2-nitro- 
7?i-toluate  (compare  Findeklee,  Abstr.,  1906,  i,  21)  by  reduction  to  the 
amine,  replacement  of  the  amino-group  by  the  cyano-group,  and 
subsequent  hydrolysis  of  the  cyano-derivative. 

2-Nitro-m-toluic  acid,  when  treated  with  phosphorus  pentachloride 
and  subsequently  with  ammonia,  is  converted  into  the  amide, 
N02*C6H3Me*C0*NH2  [2:1:3],  m.  p.  192°;  this  compound  when 
heated  with  phosphoric  oxide  yields  2  -  nitro  -  m  -  toluonitrile, 
N02,C6H3Me*CN,  crystallising  in  needles,  m.  p.  84°.  The  action  of 
alcoholic  ammonium  sulphide  on  the  latter  compound  leads  to  the 
formation  of  2-amino- m-toluamide,  NH2’C6H3Me,CO,NH2,  m.  p.  149°. 

Methyl  2-nitro-m-toluate ,  N02*CcH3Me*C02Me,  m.  p.  74°,  yields,  on 
reduction  with  tin  and  hydrochloric  acid,  the  crystalline  hydrochloride 
of  methyl  2-amino-m-toluate,  C9HU02N,HC1,2H20 ;  the  free  base  is  a 
viscid  oil  with  an  odour  like  orange-peel.  It  is  converted  on  diazo- 
tisation  and  treatment  with  cuprous  cyanide  into  methyl  2-cyano- 
m-toluate,  CH,G0H3Me*CO2Me,  crystallising  in  long,  white,  pointed 
needles,  m.  p.  68 — 70°.  This  compound  is  hydrolysed  by  hydrochloric 
acid  to  3-methylphthalic  acid;  the  imide,  m.  p.  187°,  and  anhydride, 
m.  p.  114 — 115°  (Young  gives  m.  p.  109 — 110°),  were  prepared. 
3 -Methylphthalylglycine,  C8H3Me02IN,CH2,002H,  resulting  from  the 
interaction  of  glycine  and  3-methylphthalic  anhydride,  crystallises  in 
white,  felted  needles,  m.  p.  195°;  the  methyl  ester,  m.  p.  105°,  as 
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stated  already,  undergoes  no  transformation  when  treated  with  sodium 
methoxide. 

2-Amino-m-toluic  acid,  m.  p.  172°,  the  methyl  ester  of  which  is 
described  above,  reacts  with  potassium  cyanate,  forming  2  :  i-dihydroxy- 
O  17-  7-  CH-CMe:C-N=="C-OH 

8-methylqumazoline,  _ C‘C(OH)'N  ’  a  crys^a^me  sub- 

stance,  m.  p.  283°.  It  is  converted  by  phosphorus  pentachloride  into 
2  :  i-dichloro-8-methylquinazoline,  C9H6N2C12,  crystallising  in  fine, 
white,  felted  flakes,  m.  p.  140°.  The  latter  compound  is  reduced  by 

,  ,  .  CH*CMe : CN=C H 

hydriodic  acid  to  8 -methyldihydroqumazoline,  Ji  _ I  i  , 

CJd*C  H  — C’CHg'-N  H. 


short,  pointed,  prismatic  crystals,  m.  p.  112°.  The  chromate,  auri- 
chloride,  and  platinichloride,  (C9H9N2)2,H2PtClc,  are  well-defined, 
crystalline  substances.  W.  H.  G. 


Synthesis  of  Polypeptides.  XXII.  Derivatives  of  /-Phenyl- 
alanine.  Emil  Fischer  and  Walter  Schoeller  ( Annalen ,  1907,357, 
1 — 24). — Polypeptides  derived  from  optically  active  phenylalanine 
have  not  been  prepared  previously  because  of  the  difficulty  of  obtain¬ 
ing  the  active  amino-acids.  r-Phenylalanine  has  now  been  resolved 
into  its  active  components  by  means  of  the  formyl  derivative  (compare 
Fischer  and  Warburg,  Abstr.,  1906,  i,  72).  Whilst  glycy  17-phenyl 
alanine  is  obtained  by  the  action  of  chloroacetyl  chloride  on  /-phenyl- 
alanine,  /-phenylalanylglycine  is  prepared  by  the  action  of  ammonia 
on  7«a-bromohydrocinnamoylglycine,  which  is  formed  from  7-phenyl¬ 
alanine  by  way  of  7-a-bromohydrocinnamic  acid  (Fischer  and  Carl, 
this  vol.,  i,  9)  and  7  a-bromohydrocinnamoyl  chloride.  These  two 
dipeptides  yield  the  same  anhydride. 

Formyl-v-phenylalanine,  C10HuO3X,  prepared  by  heating  r-plienyl- 
alanine  with  formic  acid  on  the  water-bath,  crystallises  from  water  in 
microscopic  plates,  softening  at  165-5°  (corr.),  m.  p.  168‘8 — 169'8° 
(corr.)  ;  when  heated  with  brucine  and  methyl  alcohol,  it  dissolves  and 
the  solution  on  cooling  deposits  the  brucine  salt  of  the  7-compound, 
which,  on  hydrolysis,  yields  formyl-d-phenylalanine,  [a]i?  —  75 ’43° 
(±0'2°).  The  brucine  salt  of  the  /-compound,  obtained  from  the 
methyl  alcohol  filtrate,  yields  formyl-X-phenylalanine,  [ajo  +75’2° 
(±0‘2°).  The  optically  active  formylphenylalanines  crystallise  from 
water  in  plates,  soften  at  163°  (corr.),  m.  p.  167°  (corr.),  and  are 
slightly  more  soluble  than  the  r-eompound.  The  optically  active 
phenylalanines  are  prepared  by  boiling  the  formyl  derivatives  with 
Whydrobromic  acid  and  treatment  of  the  resulting  hydrobromides 
with  ammonia.  7-Phenylalanine  prepared  in  this  manner  has  m.  p. 
283°  (corr.)  (decomp.),  [ajo  +35T40  (±0’5°)  (Fischer  and  Mouneyrat, 
Abstr.,  1900,  i,  647),  and  has  a  sweet  taste.  /-Phenylalanine,  m.  p. 
283°  (corr.)  (decomp.),  [a]D  -35-09°  (±0*5°)  ([a$  -38-1°  to  -40*2°; 
Schulze  and  Winterstein,  Zeitsch.  physiol.  Chem.,  1902,  35,  299),  has 
a  bitter  taste,  and  when  heated  with  formic  acid  yields  the  formyl 
derivative,  [a]n  +72-4°. 

7-a-Bromohydrocinnamic  acid,  prepared  by  the  action  of  nitric 
oxide  on  7-phenylalanine  hydrobromide  in  hydrobromic  acid  in 


1038 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


presence  of  bromine  at  -  10°,  or  in  a  more  impure  state  by  the  action 
of  sodium  nitrite  on  (/-phenylalanine  hydrobromide  in  25%  hydro- 
bromic  acid  solution  cooled  by  ice,  has  [a]™  +  9°,  and  contains  there¬ 
fore  about  13%  of  its  optical  isomeride.  In  the  same  manner, 
Z-leucine  hydrobromide  on  treatment  with  sodium  nitrite  in  49%  hydro- 
bromic  acid  solution  yields  Z-a-bromo/sohexoic  acid  containing  about 
22%  of  the  (Z-acid. 

1  -Phenylalanine  ethyl  ester  hydrochloride,  prepared  by  the  action  of 
hydrogen  chloride  on  /-phenylalanine  in  alcoholic  solution,  crystallises 
in  long,  colourless  needles,  [aji?  —  7‘6°  (  ±  02°).  On  treatment  with 
hydrobromic  acid  and  bromine,  the  1  -ester  forms  a  dark  red  oil,  and  on 
treatment  with  nitric  oxide  in  cooled  hydrobromic  acid  solution  yields 
impure  ethyl  d-a-bromohydrocinnamate,  b.  p.  llCP/O^  mm.,  [a]^0  +  20°. 
Ethyl  \-a-bromohydrocinnamate,  prepared  by  esterification  of  a  specimen 
of  the  /-acid  containing  18%  of  the  (Z-acid,  has  [a]D  —  15’5°.  Hence 
the  pure  Z-acid  has  [a]D  about  —24°,  and  Walden’s  transformation 
does  not  take  place  in  the  formation  of  ethyl  a-bromohydrocinnamate 
by  the  action  of  bromine  and  nitric  oxide  on  /-phenylalanine  ethyl 
ester. 

d -a-Bromo-fi-phenylpropionyl  chloride,  prepared  in  an  85%  yield  from 
cZ-a-bromohydrocinnamic  acid,  [a]^0  +  9°,  is  obtained  as  a  colourless 
oil,  b.  p.  mm.,  has  a  suffocating  odour,  and  contains  at  least 

25%  of  the  r-compound.  d-a-j Bromo-fi-phenylp'opionylglycine, 
CH2Ph-CHBr*C0-NH*CH2-C02H, 

obtained  by  the  action  of  the  chloride  and  sodium  hydroxide  on 
glycine  and  extraction  of  the  product  with  ether,  crystallises  on  addition 
of  light  petroleum  to  the  ethereal  solution  in  long  needles,  m.  p. 
145 — 146°  (corr.),  [ajj,0  -14'65°  (±03°).  The  portion  of  the 
product  insoluble  in  ether  is  the  r-compound.  On  treatment  with 
aqueous  ammonia,  the  (/-compound  yields  1  -phenylalanylglycine, 
CH2Ph-CH(NH2)-C0-NH-CH2-C02H,  which  crystallises  in  needles, 
commences  to  sinter  at  about  219°  (corr.),  m.  p.  224°  (corr.)  (decomp.), 
[ <x]d  +54‘20°  (±0‘4°),  or  after  precipitation  by  addition  of  alcohol  to 
the  aqueous  solution  and  drying  at  80°  over  phosphoric  oxide  in  a 
vacuum,  [a]^0  +  53'63°  (±0'4°),  and  has  a  bitter  taste  ;  the  aqueous 
solution  has  a  slight  acid  reaction,  and  when  boiling  dissolves  copper 
oxide,  becoming  blue. 

Chloroacetyl-l- phenylalanine,  CH2Cl'CO*NH’CH(CH2Ph)*  C02H, 
softens  at  about  123°  (corr.),  m.  p.  126° (corr.),  [o]d  +  51-25°(±0-5°), 
or  after  recrystallisation  from  water,  [«]d  +  5P800  (  +  0’5°). 

Glycyl-Vphenylalanine,  NH2*CH2,00,NH,CH(CH2Ph)*C02H,  crys¬ 
tallises  in  colourless  needles,  m.  p.  267°  (corr.)  (decomp,),  [ojf,0  +41 ‘4° 
(  ±  0-5°),  or  after  recrystallisation  from  water,  [a]p  +42'0°  (  +  05°), 
has  a  bitter  taste,  forms  a  slightly  acid  aqueous  solution,  and  yields  a 
blue  solution  when  boiled  with  water  and  copper  oxide  ;  the  copper 
salt  forms  an  amorphous,  blue  mass.  The  anhydride, 

CH2l>h-CII<^™>CH2, 

formed  from  /-phenylalanylglycine  or  glycyl-Z-phenylalanine  by  con¬ 
version  into  the  methyl  ester  and  treatment  of  this  with  alcoholic 
ammonia,  crystallises  in  needles,  m.  p.  about  265’5°  (corr.)  (decomp.), 
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[alo  +  lOO^0  (±0‘4°),  or  after  recrystallisation  from  water, 
[a]2D°  +99-5°  (±0-5°).  G.Y. 

The  Liberation  of  Carbon  Monoxide  from  the  Simplest 
Tertiary  Acids,  Trimethylacetic  [aa-Dimethylpropionic]  and 
Phenyldimethylacetic  [a-Phenyl-a-methylpropionic]  Acids. 
Augustin  Bistrzyoki  and  Louis  Mauron  ( Ber .,  1907,  40, 
4370—4378.  Compare  Abstr.,  1901,  i,  701  ;  1904,  i,  44,  315  ;  1905, 
i,  285;  1906,  i,  135). — It  has  been  shown  already  that  triphenyl- 
acetic  acid,  on  dissolution  in  sulphuric  acid,  gives  triphenvlcarbinol, 
and  carbon  monoxide  is  eliminated  quantitatively.  On  treating 
methyldiarylacetic  acids  similarly,  carbon  monoxide  is  again  liberated 
quantitatively,  but  in  these  cases  no  earbinol  is  formed,  the  correspond¬ 
ing  diary  lolefine  being  obtained.  The  investigation  has  been  extended 
to  phenyldimethyl-  and  trimethyl-acetic  acids.  In  these  cases  also, 
carbon  monoxide  is  evolved  quantitatively,  but  neither  olefine  nor 
earbinol  is  obtained.  The  elimination  of  carbon  monoxide  proceeds 
with  most  ease,  and  is  most  complete,  in  the  case  of  tertiary  acids,  and 
least  readily  with  monobasic  primary  acids,  the  secondary  acids 
occupying  an  intermediary  position. 

a-Phenyl-a-methylpropionic  acid  (m.  p.  80 — 81° ;  Wallach,  Nach.  TFiss. 
Gottingen,  1899,  126,  gives  77 — 78°),  on  dissolution  in  sulphuric  acid 
and  heating  for  thirty  minutes  at  60 — 70°  after  being  kept  for  thirty 
hours,  yields,  on  neutralisation  of  the  aqueous  solution  with  barium 
carbonate,  the  barium  salt  of  polymerised  (?)  a-methylstyrenesulphonic 
acid,  [(C0H9*SO3)2Ba,6H2O]a;,  crystallising  in  microscopic  prisms  ;  the 
potassium  salt,  (C9II903SK,H20):i:,  forms  slender,  silky  needles.  It  is 
only  very  slowly  hydrolysed  by  acids,  and  is  therefore  not  an  ester  of 
sulphuric  acid,  and  is  supposed  to  be  a  polymeride  of 
S03H*C6H4*CMeICH2. 

aa-Dimethylpropionic  acid,  when  heated  with  sulphuric  acid  at 
105 — 110°  for  three  to  four  hours,  yields  iso butylenedisulphonic  acid , 
C4H6(S08H)2,  in  35%  yield  as  potassium  salt,  C4Hfl06S2K2,  crystallising 
in  leaflets.  The  ammonium  salt,  C4H606S2(NH4)2,  forms  plates,  decomp. 
248 — 251°;  lead  salt,  C4H606S2Pb,2H20,  large,  rectangular  plates. 
The  acid  itself,  prepared  from  the  lead  salt,  forms  hexagonal  plates, 
m.  p.  63 — 64°,  and  is  not  hydrolysed.  Purther,  it  behaves  like  an 
unsaturated  substance  towards  bromine  water  and  potassium  per¬ 
manganate.  It  may  have  either  of  the  four  possible  formulae : 
CH2:C(CH2-S08H)2,  S03H-CH:CMe-CH2'S03H,  CMe2:C(S03H)2, 
CH2:CMe-CH(S03H)2.  W.  R. 

General  Reaction  for  Differentiating  between  Multiple 
Linkings  in  Unsaturated  Compounds  of  the  Aromatic 
and  Aliphatic  Series.  Ettore  Molinari  ( Ber .,  1907,  40, 

4154 — 4161). — Ozone  is  quantitatively  absorbed  by  compounds  con¬ 
taining  double  linkings  in  the  proportion  of  1  mol.  of  ozone  for  each 
double  linking,  ozonides  being  formed  ;  compounds,  on  the  other  hand, 
containing  triple  linkings  do  not  absorb  ozone.  With  benzenoid 
derivatives,  where  in  the  ring  there  is  no  “  true  ”  double  linking,  no 
ozone  is  absorbed  ;  with  those  benzenoid  derivatives  which  contain  a 
“  true  ”  double  linking,  ozone  is  absorbed. 
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The  behaviour  of  ozone  towards  stearolic  acid,  phenylpropiolic  acid, 
and  o-nitrophenylpropiolic  acid  was  studied. 

With  aromatic  compounds,  the  author  draws  the  conclusion  that,  if 
a  given  substance  does  not  take  up  ozone,  the  centric  formula  should 
be  assigned  to  the  compound  in  question  ;  if  ozone  is  absorbed,  then 
the  compound  contains  “  true  ”  double  linkings.  The  following  com¬ 
pounds  absorb  much  ozone  :  resorcinol,  quinol,  phloroglucinol,  pyro- 
gallol,  jo-benzoquinone,  cinnamic  acid,  phenanthrene,  anthracene,  hydr- 
azobenzene,  aminoazobenzene,  benzidine,  naphthalene,  a-naphthyl- 
amine,  /?-naphthylamiue,  and  quinoline.  The  following  compounds  do 
not  absorb  ozone  :  benzene,  toluene,  the  xylenes,  nitrobenzene,  phene- 
tole,  hydrocinnamic  acid,  phenylpropiolic  acid,  o-nitrophenylpropiolic 
acid,  diphenyl,  benzophenone,  diphenylmethane,  fluorene,  phenanthra- 
quinone,  azobenzene,  naphthaquinone,  anthraquinone,  pyridine,  and  iso - 
quinoline.  Phenol  and  catechol  absorb  small  quantities. 

From  the  behaviour  of  benzene  with  ozone,  the  author  concludes 
that  the  centric  formula  should  be  assigned  to  it,  since  benzene  and 
ozone  scarcely  interact ;  this  is  opposed  to  the  experience  of  Harries. 

A.  McK. 


Esters  of  Hydroaromatic  Amino -carboxylic  Acids.  Aladar 
Skita  ( Ber .,  1907,  40,  4167 — 4182). — The  object  of  this  investigation 
was  to  ascertain  if  the  substances  are  similar  to  the  aliphatic  amino- 
esters,  to  study  cis -  and  ^nms-isomerism,  and  also  to  see  if  the  property 
of  local  anaesthesia,  possessed  by  ethyl  aromatic  jo-amino-carboxylates, 
was  characteristic  of  similar  hydroaromatic  compounds. 

The  compounds  examined  were  all  4-aminocarboxylates.  Ethyl 
isopboronecarboxylate  (ethyl  2:6: 6-trimethylcycfo-A2-hexene-4-one- 
1-carboxylate)  was  prepared  by  the  patented  method  (D.R.-P.  148080. 
Compare  also  Abstr.,  1905,  i,  349),  When  left  in  a  methyl-alcoholic 
solution  of  hydroxylamine  hydrochloride  for  eight  days,  and  the  sol¬ 
vent  then  distilled,  ethyl  oximinoisophoronecarboxylate  hydrochloride  is 
obtained  in  needles,  m.  p.  125°.  The  sodium  salt  of  the  oxime  is 
hydrolysed  by  water;  the  oxime,  C12H1903N,^H20,  crystallises  from 
dilute  alcohol  in  slender  needles,  m.  p.  78°.  The  oxime  behaves 
differently  towards  various  reducing  agents.  With  sodium  amalgam 
in  alcohol,  a  46%  yield  of  ethyl  cis-4-amfm>-2  : 6  :  Q-trimethylcyclohexane- 
l-carboxylate,  C12H2302N,  is  obtained  as  an  oil,  b.  p.  124 — 125°/8  mm. 
(There  is  also  a  small  fraction,  b.  p.  118 — 120°/9  mm.,  and  15%  of  the 
crude  oil  remains  behind.)  The  platinichloride,  C24H4804N2d6Pt, 
decomp.  248°  ;  the  hydrogen  citrate ,  O30H54OuN2,  forms  hygroscopic 
crystals  ;  the  normal  citrate ,  C42H7f013N3,  is  very  hygroscopic.  When 
the  ester  is  boiled  with  sodium  ethoxide  for  four  hours  and  the  alcohol 
removed,  a  lactam,  C10H15ON,  is  obtained,  crystallising  from 
acetone  in  needles,  m.  p.  138 — 139°,  b.  p.  159 — 160°/9  mm. 
/\  Not  only  have  the  elements  of  alcohol  been  lost,  but  two 
co  hydrogen  atoms  as  well.  This  lactam  formation  shows  the 

m  compound  to  be  the  cis-compound  and  to  have  the  annexed 

\^/  grouping.  Ethyl  isophoronecarboxylate  and  ammonium  for¬ 
mate,  when  heated  in  a  sealed  tube  at  200°  for  five  hours, give 
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the  formate  of  the  amino-ester,  and  this  on  hydrolysis  with  30% 
sulphuric  acid  yields  the  cis-modification. 

Ethyl  i«ophoronecarboxy late,  when  treated  with  six  times  the  theoreti¬ 
cal  amount  of  sodium  amalgam  in  alcohol  and  acetic  acid,  gives  an  oil, 
which  on  fractional  distillation  is  separated  into  two  main  fractions : 
(1)  b.  p.  127 — 130°/9  mm.,  solidifies  on  cooling ;  (2)  b.  p.  130 — 133°,  and 
does  not  solidify.  Both  have  the  composition,  CJ2H20O3,  of  ethyl 
dihydroisophoronecarboxylates ;  the  two  forms  are  probably  derived 
from  the  ethylenic  linkings  becoming  reduced. 

The  oxime  of  ethyl  dihydroisophoronecarboxylate  (b.  p.  148 — 150°/ 
9  mm.)  on  reduction  with  sodium  amalgam  or  with  ammonium  formate 
gives  the  cis-modification. 

Ethyl  trans-4-(m{no-2  :  6  :  Q-trimethylcyclohexane-l-carboxylate, 

c12h2302n, 

obtained  by  the  reduction  of  ethyl  oximinoisophoronecarboxylate  with 
sodium  and  alcohol,  is  an  oil,  b.  p.  127 — 1 28°/l  1  mm.,  and  is  unchanged 
by  twelve  hours’  boiling  with  sodium  ethoxide  solution.  The  hydro - 
chloride ,  C12H2402NC1 ;  tartrate ,  C28H52OnN2,  .  and  platinichloride, 
C24H4804ls2Cl6Pt,  decomp.  279°,  have  been  prepared. 

Another  fraction,  b.  p.  150 — 160°/11  mm.,  obtained  during  the 
above  reduction  consists  of  a  bimolecular  ethyl  aminotrimethylcjclo- 
hexanecarboxylate,  C24H4404N2,  and  the  solid  ethyl  dihydroisophorone- 
carboxylate  has  also  been  isolated. 

By  the  reduction  of  the  ethyl  oximinoisophoronecarboxylate  with 
sodium  and  methyl  alcohol,  a  lactimide-carboxylate,  C10Hll7OgN,  is 
obtained,  crystallising  from  acetone  in  slender,  white  needles,  m.  p. 
153 — 154°,  b.  p,  125°/8  mm.  Hydroxylamine  is  not  liberated  from 
it  by  the  action  of  hydrochloric  acid. 

Ethyl  4-hydroxy-2  :  6  :  6drimethylcjc\ohexam-l-carboxylate,  C12H2302, 
obtained  by  the  action  of  nitrous  acid  on  the  corresponding  amino- 
compound,  is  an  oil,  b.  p.  144 — 148°/ 12  mm.  Another  substance 
obtained  is  ethyl  cycZogeraniolenecarboxylate,  C12fT20O2,  b.  p.  87 — 88°/ 
8  mm.,  due  to  removal  of  the  elements  of  water  (D.Jtt.-P.  148080). 

The  oxime  hydrochloride  of  ethyl  dimethylcyc/ohexenonecarboxylate, 
C11H18OgNGl,  has  m.  p.  115°;  the  oxime  itself  is  oily.  Its  reduction*by 
sodium  amalgam  and  acetic  acid  in  the  presence  of  sodium  ethoxide 
yields  the  corresponding  ammo-ester,  C11H2102N,  an  oil,  b.  p.  118 — 121°/ 
8  mm.,  which  has  been  characterised  by  preparing  the  platinichloride , 
C22H4404N2Cl6Pt,  decomp.  250°,  and  the  citrate,  C39H7l013N3.  This 
ester  is  a  cis-form,  because  with  sodium  ethoxide  it  gives  an  oil,  b.  p. 
156— 158°/10  mm.,  which  is  apparently  a  lactam  or  mixture  of 
lactams. 

A  physiological  examination  of  the  tartrates  and  citrates  show  them 
to  be  analogous  to  the  aromatic  amino-acids  in  possessing  the  property 
of  local  anaesthesia.  W.  ft. 

Preparation  of  Glyceryl  Salicylate.  Carl  Sorger  (D.R.-P. 
186111). — Glyceryl  monosalicylate,  C3H6(0H)2,0,C0*C6H4,0H,  is 
readily  obtained  by  heating  methyl  or  ethyl  salicylate  with  glycerol  con¬ 
taining  a  trace  of  sodium  hydroxide  or  some  salt  of  sodium  ;  the  tempera¬ 
ture  is  gradually  raised  to  220°  and  maintained  until  methyl  or  ethyl 
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alcohol  ceases  to  distil  off.  The  glyceryl  ester  crystallises  from  ether 
in  white  needles.  G.  T.  M. 


Barium  ^-Hydroxybenzoate.  William  Oechsner  de  Coninck 
(Bull.  Acad.  roy.  Belg.,  1907,  711 — 713.  Compare  thisvol.,  i,  532). — 
This  salt  dissolves  easily  in  water,  and  the  specific  gravities  of  a 
number  of  solutions  of  different  strengths  are  tabulated  in  the 
original.  Unlike  calcium  /(-hydroxybenzoate,  it  does  not  exhibit 
triboluminescence.  The  calcium  salt  dissolves  easily  in  alcohol  (95°), 
but  the  barium  salt  is  soluble  with  difficulty  in  this  solvent,  and 
the  solution  becomes  turbid  on  standing,  depositing  a  mixture  of 
the  anhydrous  and  monohydrated  salts.  A  solution  of  calcium 
jD-hy dr oxy benzoate  in  alcohol,  on  the  contrary,  remains  clear  in¬ 
definitely. 

Barium  jo-hydroxybenzoate  does  not  dissolve  in,  and  is  not  appre¬ 
ciably  acted  on  by,  either  ethyl  formate  or  acetate.  T.  A.  H. 


(0-Bromoacetophenone-o-carboxylic  Acid.  Siegmund  Gabriel 
( Ber .,  1907,  40,  4227 — 4239.  Compare  this  vol.,  i,  214). — Amino- 

methylenephthalide,  CO<C^6q  Q>CI C H •  NH2  or 

co<°^>ch*ch:nh, 

prepared  by  the  action  of  ammonia  on  methyl  w-bromoacetophenone-o- 
carboxylate  in  presence  of  alcohol,  crystallises  from  alcohol  in  yellow, 
quadratic  leaflets,  m.  p.  176 — 178°,  and  is  transformed  into  the  oxime, 
m.  p.  154 — 155°,  of  hydroxymethylenephthalide  (loc.  cit.)  by  the  action 
of  hydroxylamine.  When  treated  with  concentrated  hydrochloric 
acid  at  0°,  aminomethylenephthalide  is  converted  into  hydroxy¬ 
methylenephthalide  and  an  isomeric  amino- compound,  C9H702N,  which 
separates  from  alcohol  in  oblong  plates,  sintering  at  200°,  m.  p.  207°, 
and  is  also  obtained  by  the  action  of  aqueous  ammonia  on  w-bromo- 
acetophenone-o-carboxylic  acid. 

w- A minoacetophenone-o-carboxylamide,  NH2 •  CO •  C6H4* CO* CH2*NH2, 
obtained  by  the  action  of  aqueous  ammonia  on  methyl  a>-bromoaceto- 
phenone-o-carboxylate,  separates  from  acetone  in  glistening  crystals 
resembling  whetstone,  m.  p.  144 — 145°  (decomp.),  is  soluble  in  water, 
forms  a  crystalline  hydrochloride,  hydrobromide,  and  picrate  (m.  p. 
214 — 215°),  but  yields  no  precipitate  with  auric  or  platinic  chloride. 
In  the  same  reaction  is  formed  a  compound,  (CgH^ON)^,  which  crystal¬ 
lises  from  aniline  in  bundles  of  orange-red,  flat  needles,  m.  p.  415° 
(decomp.). 

To  the  compound,  C9H130617,  m.  p.  223°,  formed  by  the  action  of 
potassium  cyanide  on  w-bromoacetophenone-o-carboxylic  acid  (loc.  cit.) 
the  author  ascribes  the  constitution  : 

CO<2^£>CH-CH(OH)-C(OH)(CN)*CH<^l>CO, 

which  is  supported  by  the  following  transformations.  When  treated 
with  dilute  sodium  hydroxide  solution,  it  yields  hydrogen  cyanide 
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and  hydroxymethylenephthalide.  When  treated  with  cold  concentrated 

hydrochloric  acid  or 

CO<d6^>CH-OH.9(OH)-CH<f.»^>CO 

O  CO  the  trilactone ,  which 


separates  in  oblique-ended  prisms  or  six-sided  plates,  m.  p.  245°,  and 
reduces  Fehling’s  solution  when  dissolved  in  alkali. 

The  action  of  dilute  potassium  hydroxide  solution  on  this  trilactone, 
followed  by  the  addition  of  excess  of  hydrochloric  acid,  yields  :  (1)  the 
a-lactonic  acid,  C19H1408,  which  crystallises  in  oblique-ended  prisms, 
sintering  at  190°,  m.  p.  199 — 200° ;  this  lactonic  acid  is  formed  by  the 
opening  of  one  of  the  two  end  lactonic  rings,  and,  when  heated  with 
acetic  acid,  yields  a  lactone,  separating  in  colourless,  cubical  crystals, 
m.  p.  191 — 194°,  which  is  isomeric  with  the  trilactone,  m.  p.  245°,  and 
is  termed  the  iso  lactone ;  the  a-lactonic  acid  yields  a  sparingly  soluble 
ammonium  salt,  C19H1308*NH4,  m.  p.  188°,  and  a  still  less  soluble 
barium  salt ;  (2)  the  (3-lactonic  acid,  C19H14Og,  separating  as  a  crystal¬ 
line  powder,  which  froths  at  180°,  forming  a  pale  yellow,  turbid  mass 
which  becomes  clear  at  190° ;  it  is  readily  soluble  in  water  or  alcohol, 
and,  when  treated  with  glacial  acetic  acid,  loses  water,  giving  the 
trilactone,  m.  p.  245°  ;  the  silver  salt,  C19H1308Ag,  of  the  /3-lactonic 
acid  was  prepared. 

When  the  trilactone,  m.  p.  245°,  is  treated  with  an  excess  of  cold 
barium  hydroxide  solution  and  the  solution  subsequently  acidified  with 
hydrochloric  acid,  it  yields  the  a-lactonic  acid  and  an  isomeric 
y -lactonic  acid,  C19H1408,1^H20,  m.  p.  varying  from  188 — 189°  to 
190 — 195°,  according  to  the  rapidity  of  heating;  this  y-acid  forms  a 
crystalline  silver  salt,  C19H1308Ag,  and  is  converted  by  concentrated 
acetic  acid  into  the  original  trilactone,  m.  p.  245°.  When  the  latter 
is  shaken  in  a  closed  flask  with  about  three  equivalents  of  dilute 
barium  hydroxide,  it  yields  the  barium  salt,  (C]9H]5O10)2Ba3,  of  the 
tribasic  acid, 

C02H-C6H4-CH(0H)-CH(0H)-C(0H)(C02H)-CH(0H)-C6H4-C02H, 
which  could,  however,  not  be  obtained  in  the  free  state,  the  barium 


salt  giving  the  /3-lactonic  acid  when  treated  with  dilute  sulphuric  acid. 

When  heated  with  dilute  barium  hydroxide  solution,  the  trilactone, 
m.  p.  245°,  is  converted  into  formic  and  phthalidecarboxylic  acids 
(loc.  cit.),  m.  p.  152°,  which,  together  with  the  compound, 

C02H  •  C6H4  •  CH(OH)- CH2- OH, 

are  the  expected  products  of  the  tribasic  acid  referred  to  above. 

When  heated  with  phosphorus  pentachloride,  the  trilactone  loses 
water,  yielding  the  compound,  C10H1OO0,  which  crystallises  from  acetic 
acid  in  colourless,  quadratic  or  oblong  plates,  sintering  at  240°,  m.  p. 
261 — 263°;  the  constitution  of  this  compound  is  to  be  investigated. 

T.  H.  P. 


Derivatives  of  Imides  of  Dibasic  Acids.  Paul  Mendelssohn 
Bartholdy  ( Ber .,  1907,  40,  4400 — 4408). — The  transformation  of 
/3-bromopropylphthalimide  into  the  /3-hydroxy-compound  is  shown  to 
take  place  through  the  same  intermediate  stages  as  in  the  case  of  the 
isomeric  y-compound  (compare  Gabriel,  Abstr.,  1905,  i,  649). 
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(S-Bromopropylphthalamic  acid,  C3H6Br,NH,00*C6H4,C02H,  pre¬ 
pared  by  the  action  of  alcoholic  potassium  hydroxide  on  ft-hrovao- 
propylphthimide,  crystallises  in  rhombic  plates,  m.  p.  126°.  The 


imino-base,  C6H4<^ 


CONH-CHo 
CO— 0— CHMe’ 


obtained  in  the  form  of  its  hydro¬ 


chloride,  C11H1103N?HC1,  deliquescent,  white  needles,  m.  p.  134 — 135°, 
by  the  action  of  dilute  hydrochloric  acid  on  the  corresponding  nitroso- 
amine  (compare  Gabriel,  Abstr.,  1905,  i,  950),  crystallises  in  rect¬ 
angular  prisms,  m.  p.  138°;  the  platinichloride, 

(C11H1103N)2,H2PtCl6,2H20, 

forms  brilliant,  golden,  rhombic  crystals,  m.  p.  190°  (decomp.).  The 
imino-base  decomposes  when  its  aqueous  solution  is  heated,  with  the 
formation  of  fi-aminopropyl  hydrogen  phthalate, 

NH2*  C3H  „•  O  ■  CO  •  C6H4-  co2h, 

crystallising  in  rhombic  plates,  m.  p.  168°  (decomp.);  the  hydro¬ 
chloride,  C11H1304N,HC1,2H20,  crystallises  in  pointed  needles,  melts 
partially  at  87°,  and  is  completely  molten  at  165°;  the  platinichloride, 
(C11H1304N)2,H2PtC]6,2H20,  forms  large,  prismatic  needles,  m.  p.  204° 
(decomp.).  (5-Hydroxypropylphthalimide,  C6H4(CO)2N*C3H0*OH,  results 
when  )8-bromopropylphthalimide  is  boiled  with  alcoholic  potassium 
hydroxide;  it  crystallises  in  long  prisms,  m.  p.  73°.  fi-Bromoethyl- 
succinimide,  C4H402iN*CH2*CH2Br,  prepared  by  the  action  of  ethylene 
bromide  on  sodium  succinimide,  forms  white  needles,  m.  p.  56 — 57°. 
It  is  converted  by  cold  potassium  hydroxide  solution  and  subsequent 
treatment  with  hydrobromic  acid  into  [S-bromoelhylsuccinamic  acid, 
C2H4Br*NH*C0UH2*CH2*C02H,  crystallising  in  leaflets,  m.  p.  101°. 
This  substance  is  very  unstable,  and  does  not  give  a  nitrosoamine 
when  treated  with  potassium  nitrite. 

y -Bromopropyl  succinimide,  C4H402!N'C3H6Br,  forms  brilliant 
leaflets,  m.  p.  52° ;  the  corresponding  succinamic  acid  could  not  be 
obtained.  An  attempt  to  prepare  /2-bromopropylsuccinimide  by  the 
action  of  hydrogen  bromide  on  allylsuecinimide  was  unsuccessful. 

CPh’CO 

y-Bromopropyldiphenylmaleinimide,  Ji  ^>N*CgH6Br,  resulting 


from  the  interaction  of  sodium  diphenylmaleinimide  and  trimethylene 
bromide,  crystallises  in  broad,  yellow  needles,  m.  p.  112°.  (3-Bromo - 
ethyldiphenylmaleinimide,  C402Ph2lN*C2H4Br,  forms  small,  yellow 
crystals,  m.  p.  94°.  These  two  derivatives  of  diphenylmaleinimide 
are  more  stable  than  the  analogous  phthalimide  derivatives  towards 
potassium  hydroxide  and  hydrobromic  acid. 

Unlike  phthalyl  glycine  ester,  neither  succinylglycine  ester  nor 
diphenylmaleylglycine  ester  is  converted  by  sodium  ethoxide  into  an 
isoquinoline  derivative.  Diphenylmaleylglycine  ester, 
C402Ph2:N-CH2-C02Et, 

prepared  by  the  action  of  ethyl  chloroacetate  on  sodium  diphenylmalein¬ 
imide,  crystallises  in  yellowish-green  needles,  m.  p.  109°.  W.  H.  G. 


Intramolecular  Condensation  of  Phthalanilic  Acid  and  of 
Certain  Allied  Compounds.  II.  J.  Bishop  Tingle  and  B.  F. 
Lovelace  (Amer.  Chem.  J.,  1907,  38,  642- — 652).- — Tingle  and  Cram 
(this  vol.,  i,  692)  found  that  succinanilic  acid  readily  combines 
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with  aniline  to  form  the  anilide,  whilst  phthalanilic  acid  in  presence 
of  aniline  and  alcohol  is  converted  into  phthalanil  even  at  the  ordinary 
temperature.  It  is  now  shown  that  the  latter  change  is  due  to  the 
intermediate  formation  of  aniline  phthalanilate,  which  easily  loses 
water  and  aniline  with  production  of  the  anil.  It  has  been  found 
that  pyridine  and  quinoline  react  with  the  acid  in  a  similar  manner 
to  give  a  quantitative  yield  of  the  anil. 

/LNaphthylphthalamic  acid  reacts  with  aniline  at  100°  with  forma¬ 
tion  of  a  mixture  of  phthalanil  and  /3-naphthylphthalimide.  Pyridine 
and  quinoline  under  similar  conditions  give  a  quantitative  yield  of 
/3-naphthylphthalimide.  By  the  action  of  /3-naphthylamine  on  the 
acid  at  100°,  a  compound  (probably  di-/3-naphthylphthalamide),  m.  p. 
250°  (decomp.),  is  obtained.  Benzylamine  similarly  yields  dibenzyl¬ 
phthalamide,  C6H4(CONH-OH2Ph)2,  m.  p.  178—179°. 

When  benzylphthalamic  acid  is  heated  with  aniline  at  65°,  benzyl- 
phthalimide  is  produced  together  with  a  small  quantity  of  a  substance, 
m.  p.  177°,  which  is  probably  dibenzylphthalamide.  Pyridine  and 
quinoline  react  with  the  acid  at  100°  with  formation  of  a  quantitative 
yield  of  benzyl phthalimide.  Similarly,  /3-naphthylamine  appears  to 
give  /3-naphthylphthalimide.  Benzylamine  reacts  with  the  acid  at 
65°  or  100°  with  formation  of  dibenzylphthalamide.  E.  G. 

2  : 4  (3  :  5-)Dihydroxytritanolactone  and  m-Hydroxytritano- 
lactone.  Hans  von  Liebig  (/.  pr.  Chem.,  1907,  [ii],  76,  367 — 368). 
— The  substance  described  as  ra-hydroxytritane  (this  vol.,  i,  930)  is 
now  found  to  be  identical  with  Baeyer  and  Diehl’s  o-hydroxytri- 
phenylmethane  (this  vol.,  i,  759),  and  therefore  is  o-hydroxytritane. 
It  follows  that  the  substance  previously  termed  3  :  5-  is  2  :  4-dihydroxy- 
tritanolactone  and  that  described  as  the  2  : 4-  is  the  2  : 6-dihydroxy- 
compound  (Abstr.,  1905,  i,  781). 

o-Hydroxytritane  is  formed  when  o-methoxytritane  is  boiled  with 
concentrated  hydriodic  acid  and  glacial  acetic  acid.  G.  Y. 

Anomalies  in  the  Condensation  of  Benzilic  Acid  with  Horao- 
logues  of  Benzene.  Augustin  Bistrzycki  and  Louis  Mauron  ( Ber ., 
1907,  40,  4060 — 4065). — Benzilic  acid  in  the  presence  of  stannic 
chloride  reacts  in  different  ways  with  benzene  and  its  monoalkyl  homo- 
logues.  Benzene  and  toluene  yield  the  corresponding  triarylated  acetic 
acid ;  cumene  reacts  very  slightly,  the  main  product  being  diphenyl- 
acetic  acid.  This  acid  is  also  the  main  product  of  the  reaction  with 
ethylbenzene  or  propylbenzene  in  the  presence  of  excess  of  benzene. 
Ethyltriphenylacetic  acid,  C6H4Et*CPh2,C02H,  m.  p.  212 — 213°,  is 
obtained  when  benzilic  acid,  stannic  chloride,  and  ethylbenzene  are 
heated  for  two  to  three  hours ;  it  crystallises  from  dilute  alcohol  in 
aggregates  of  colourless  leaflets,  and  loses  carbon  monoxide  quanti¬ 
tatively  by  treatment  with  concentrated  sulphuric  acid  (Abstr.,  1904, 
i,  315).  p-j Propyllriphenylacetic  acid,  m.  p.  256 — 257°,  behaves  in  a 
similar  manner,  forming  p -propyllriphenylcarbinol,  m.  p.  153 — 155°. 

C.  S. 

Preparation  of  Methylenecitrylsalicylic  Acid.  Farben- 
fabriken  vorm.  Frikdr.  Bayer  Co.  (D.R.-P.  185800). — Methylene- 
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citryl  salicylic  acid ,  CH2<C^qq  ^>C(GH2,C02'C6H4,C02H)2,  colourless 

crystals,  m.  p.  150 — 155°,  is  obtained  by  condensing  methylenecitryl 
chloride  with  salicylic  acid  in  the  presence  of  an  agent  for  taking  up 
hydrogen  chloride,  such  as  dimethylaniline  or  quinoline.  It  is  also 
produced  by  digesting  in  benzene  equivalent  amounts  of  dipotassium 
salicylate  and  methylenecitryl  chloride.  It  is  more  beneficial  as  an 
antirheumatic  than  acetylsalicylic  acid,  and  has  the  additional  property 
of  yielding  formaldehyde  when  hydrolysed  by  the  alkaline  intestinal 
juices.  G.  T.  M. 

Preparation  of  o-Nitrobenzaldehyde.  Arnold  Reissert 
(D.R.-P.  186881.  Compare  this  vol.,  i,  908). — The  processes  formerly 
employed  to  convert  o-nitrotoluene  into  o-nitrobenzaldehyde  either  do 
not  give  a  complete  oxidation  or  lead  to  the  formation  of  o-nitrobenzoic 
acid.  It  has  now  been  found  that  the  dimercury  derivative  of  o-nitro¬ 
toluene  (loc.  cit.)  is  readily  oxidised  by  dilute  nitric  or  nitrous  acid 
to  o-nitrobenzaldehyde.  To  bring  about  this  change,  the  dimercury 
compound  is  boiled  with  a  10%  aqueous  solution  of  potassium  nitrate 
while  20%  sulphuric  acid  is  slowly  added ;  the  o-nitrobenzaldehyde  is 
extracted  with  benzene  or  ether.  A  similar  result  is  obtained  when 
20%  nitric  acid,  or  an  aqueous  solution  of  sodium  nitrite,  is  added  to  a 
boiling  mixture  of  10%  sulphuric  acid  and  the  dimercury  compound. 

G.  T.  M. 

p-Dimethylaminobenzaldehyde.  VI.  Franz  Sachs  and  Walter 
Weigert  (Ber.,  1907,  40,  4356 — 4361.  Compare,  Abstr.,  1903,  i, 
37;  1904,  i,  506  ;  1905,  i,  190,  202;  1906,  i,  575).— It  has 
been  shown  previously  that,  when  magnesium  methyl  iodide  and 
y>-dimethylaminobenzaldehyde  interact  in  the  usual  manner,  the  product 
is  dimetbylaminophenyl  methyl  carbinol,  NMe2'CGH4'CHMe*OH. 
When,  however,  this  product  was  heated  at  100°  with  an  excess  of  the 
Grignard  reagent  according  to  Klages’  method,  the  corresponding 
unsaturated  hydrocarbon,  NMe2#CGH4*CHlCH2,  was  not  formed,  but, 
in  place  of  it,  y>-dimethylaminozsopropylbenzene,  NMe2,C6H4*CHMe2, 
was  produced.  That  the  latter  compound  has  the  constitution  formerly 
assigned  to  it  is,  in  the  present  paper,  still  further  proved,  since 
cumidine  is  formed  from  it  by  the  elimination  of  two  of  the  alkyl 
groups  by  the  method  of  von  Braun. 

W-Dimethylcumidine  (p-dimethylaminofsopropylbenzene)  was  pre¬ 
pared  as  previously  described;  its  picrate  has  m.  p.  112°,  and  its 
methiodide,  m.  p.  165°. 

p-iso Propylphenylmethylcyanamide,  CN'NMe,C6H4*CHMe2,  obtained 
by  the  action  of  cyanogen  bromide  on  Ar-dimethylcumidine  and  sub¬ 
sequent  elimination  of  methyl  bromide,  is  a  yellow  oil,  b.  p. 
165°/10  mm.  When  boiled  with  30%  sulphuric  acid  for  ten  minutes, 
it  forms  N-methyl-p-isopropylaniline-N-carboxylamide, 
NH2-CO-NMe-CGH4-CHMe2, 

which  separates  in  rod-shaped  crystals,  m.  p.  118°.  When  boiled  for 
two  to  three  hours  with  30%  sulphuric  acid,  the  latter  compound  is 
converted  into  N-methylcumidine,  NHMe’CgH^CHMej,  which  is  a 
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colourless  oil,  b.  p.  Ill — 1 1 2°/l  1  mm. ;  its  hydrochloride  forms  glisten¬ 
ing  crystals,  m.  p.  128°;  its  platinichloride  has  m.  p.  192°;  its  picrate 
has  m.  p.  147°  ;  its  benzoyl  derivative  separates  from  light  petroleum  in 
prisms,  m.  p.  58°.  When  acted  on  by  phosphorus  pentachloride,  the 
benzoyl  derivative  is  presumably  first  converted  into  the  compound 
CPhCl2*NMe,C6H4,CHMe2,  from  which  methyl  chloride  is  eliminated 
with  formation  of  the  imide  chloride,  CPhClHSr*C6H4,CHMe2,  which 
readily  gives  Wbenzoylcumidine,  NHBz’C6H4*CHMe2 ;  the  latter 
compound  crystallises  from  alcohol  in  glassy,  spear-shaped  crystals, 
m.  p.  162°,  and  not  114°  as  given  by  Louis.  The  W-benzoylcumidine 
obtained  was  hydrolysed  by  heating  at  150°  for  twelve  hours  with  con¬ 
centrated  hydrochloric  acid,  and  the  resulting  benzoic  acid  and 
jo-cumidine  identified.  A.  McK. 


p-Dimethylaminobenzaldehyde.  VII.  Franz  Sachs  and 
Walter  Weigert  (Ber.,  1907,  40,  4361 — 4367.  Compare  preceding 
abstract).  —  When  magnesium  organic  compounds  react  with 
j9-dimethylaminobenzaldehyde,  three  different  products  may  be 
obtained  :  (1)  carbinols,  according  to  the  normal  action  ;  (2)  unsaturated 
hydrocarbons,  when  the  carbinols  are  distilled  under  diminished 
pressure;  (3)  compounds,  where  the  aldehydic  oxygen  atom  is  dis¬ 
placed  by  two  alkyl  groups.  The  method  of  conducting  the  latter 
change  is  as  follows.  The  aldehyde  (1  mol.)  is  gradually  added  to  the 
ethereal  solution  of  magnesium  alkyl  bromide  (4  mol.).  After  some 
time,  the  ether  is  removed  by  heating  the  mixture,  first  on  the  water- 
bath,  and  finally  under  diminished  pressure.  The  resulting  gi*ey,  viscid 
mass  is  then  heated  in  an  oil-bath  for  about  eight  hours  at  110°,  and 
the  product  manipulated  in  the  customary  manner.  The  action  of 
various  magnesium  organic  compounds  on  £>-dimethylaminobenzaldehyde 
is  described  in  the  present  paper. 

p  -  Dimethylaminophenylpropylcarbinol  [a  -  p  -  dimethylaminophenyl- 
butane-a-ol],  NMe2,C6H4‘CH(OH),CH2,CII2Me,  obtained  by  the  action 
of  magnesium  propyl  bromide  on  ^-dimethylaminobenzaldehyde  under 
normal  conditions,  melts  at  35°,  but  was  not  obtained  quite  pure, 
owing  to  its  tendency  to  form  the  corresponding  styrene  derivative  ; 
its  melhiodide  separates  from  a  mixture  of  alcohol  and  ether  in 
glistening  leaflets,  m.  p.  161°.  When  distilled  under  diminished 
pressure,  the  preceding  secondary  alcohol  forms  a-p-dimethylamino- 
phenyl-  b?-hutylene,  NMe2,C6H4,CH!CH'CH2Me,  which  boils  at 
275°  under  ordinary  pressure,  and  has  m.  p.  25°;  the  platinichloride 
melts  indefinitely  at  140°;  the  picrate  has  m.  p.  114'5°,  and  the 
methiodide,  m.  p.  212°. 

a-p-Dimelhylaminophenyl-y-methylbutanc-a-ol, 

NMe2-C6H4-CH(OH)*CH2-CHMe2, 

obtained  by  the  action  of  magnesium  fsobutyl  bromide  on  ^o-dimethyl- 
aminobenzaldehyde,  separates  from  light  petroleum  in  stellate  needles, 
m.  p.  77°;  its  methiodide  has  m.  p.  150°. 

a-p-Dimethylaminophenyl-y-methyl-kr-butylene, 

NMe2-06H4-CH:CH-CHMe2, 

boils  at  148 — 149°/15  mm,,  is  a  liquid  at  the  ordinary  temperature,  but 
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solidifies  when  immersed  in  a  freezing  mixture ;  its  picrate  has  m.  p. 
137°,  and  its  platinichloride,  m.  p.  154°. 

a-\)-Dimethylaminophenyl-8-methylpentane-a-ol, 

NMe2-CflH4*CH(OH)-CH2-CH2-CHMe2, 
obtained  from  magnesium  isoamyl  bromide  and  jo-dimethylamino- 
benzaldehyde,  has  m.  p.  48°,  and  forms  the  methiodide,  m.  p.  141°. 
a-p-Z)  imethylaminophenyl-8-methyl- Aa-pentene , 

NMe2-C6H4-CH:CH-CH2*OHMe2, 

is  a  yellow  oil  at  the  ordinary  temperature,  b.  p.  164 — 166°/9  mm.,  but 
solidifies  when  immersed  in  a  freezing  mixture;  its  picrate  has  m.  p. 
111°;  its  platinichloride,  m.  p.  167°,  and  its  methiodide,  ra.  p.  180°. 
a-p-  Dimethylaminophenyl-  fi-methylpropane-a-ol , 

tfMe2-CgH4-CH(OH)-CHMe2, 

obtained  from  magnesium  isopropyl  bromide  and  p-dimethylamino- 
benzaldehyde,  has  m.  p.  39°. 

a-v>-Dimethylaminophenyl-B-methyl-Aa-propylene, 

NMe2-C6H4-CH:CMe2, 

boils  at  134 — 135°/ll  mm.,  and  has  m.  p.  37°;  its  picrate  has  m.  p. 
140°,  and  its  methiodide,  m.  p.  170°. 

a-p-Dimethylaminophenyldiisopropylmethane  [y  -  p  -  dimethylamino- 
phenyl-(d8-dimethy  l pentane],  NMe2*C6H4*CH(CHMe2)2,  obtained  from 
magnesium  isopropyl  bromide  and  p-dimethylaminobenzaldehyde,  has 
m.  p.  268°;  its  picrate  has  m.  p.  150°,  and  its  methiodide  m.  p.  171°. 

a  -  p  -  Dimethylaminophenyldiisoamylmethane  [e  -  p  -  dimethylamino- 
j9Aen^-/?0-<ZimeZ/«/inonatte],NMe2*CcH4*CH(CH2*OH2*OHMe2)2,obtained 
from  magnesium  isoamyl  bromide  and  />-dimethylaminobenzaldehyde, 
is  a  colourless  oil,  b.  p.  184 — 185°/13  mm.  ;  its  methiodide  has  m.  p. 
175°.  A.  McK. 

Action  of  Magnesium  Organic  Compounds  on  jo-Dimethyl- 
aminocinnamaldehyde.  Franz  Sachs  and  Walter  Weigert  ( Ber ., 
1907,  40,  4368 — 4369.  Compare  preceding  abstract). — The  authors 
have  studied  the  action  of  magnesium  organic  compounds  on  y?-di- 
methylaminocinnamaldehyde.  When  magnesium  ethyl  bromide  is 
used,  the  corresponding  carbinol  is  not  obtained,  but  the  product, 
when  distilled  under  diminished  pressure,  gives  a-p -dimethylamino- 
phenyl-Aat-pentadiene,  NMe2,C6H4,CH!CH*CH!CHMe,  which  separates 
from  alcohol  in  yellow  crystals,  m.  p.  65°.  Its  solution  in  concentrated 
sulphuric  acid  is  brown,  and  in  dilute  sulphuric  acid  red  ;  its  picrate 
has  m.  p.  145°.  y-Phenyl-a.-\}-dimethylaminophenyl-Aa-propene-y-ol(3), 
NMe^CflH^CHICH’CHPh'OH,  obtained  from  magnesium  phenyl 
bromide  and  jo-dimethylaminocinnamaldehyde,  has  m.  p.  160°  (decomp.); 
its  ethereal  solution  is  yellow ;  its  solution  in  glacial  acetic  acid  is  red  ; 
its  solutions  in  chloroform  and  alcohol  respectively  brown.  8 -Phenyl- 
a-p-dimethylaminophenyl-Aay-butadiene, 

NMe2-C6H4-CH:CH-CH:CHPh, 

obtained  from  magnesium  benzyl  chloride  and  jo-dim ethy lamino- 
cinnamaldehyde,  separates  from  light  petroleum  in  yellow  crystals, 
m.  p.  171°.  A.  McK. 
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[Arylsulphonic  Esters  of  Salicylaldehyde  and  its  Homo- 
logues.]  Aktien-Gesellschaft  fur  Anilin-fabrikation  (D.R.-P. 
185547). — The  arylsulphonic  esters  of  salicylaldehyde  are  produced  by 
shaking  together  at  70°  an  arylsulphonyl  chloride  and  the  aqueous 
solution  of  the  sodium  derivative  of  salicylaldehyde.  The  ^-toluene- 
sulphonyl  derivatives  of  salicyl-,  o-homosalicyl-,  and  jo-homosalicyl- 
aldehydes  are  well-defined  crystalline  compounds  melting  respectively 
at  52 — 60°,  62°,  and  08 — 69°.  Benzenesulphonyl-p-homosalicylaldehyde, 
m.  p.  63°,  crystallises  from  petroleum  in  rectangular  plates.  When 
these  arylsulphonyl  derivatives  are  heated  with  the  alkylbenzyl- 
anilinesulphonic  acids  in  the  presence  of  aqueous  acids,  leucodisul phonic 
acids  are  produced,  which,  on  oxidation  with  acetic  acid  and  lead 
dioxide,  give  rise  to  coloured  disulphonic  acids  of  the  malachite- 
green  series.  G.  T.  M. 

Preparation  of  4- Benzoylaminoaceto-1 : 2-dialky loxybenzenes. 
Farbenfabriken  vorm.  Friedr.  Bayer  <fc  Co.  (D.R.-P.  185598). — The 
action  of  hippuryl  chloride  on  catechol  leads  to  the  attachment  of  the 
hippuryl  group  to  one  of  the  hydroxylic  oxygens,  with  the  formation 
of  monohippuryl  catechol.  When  this  condensation  is  effected  in  the 
presence  of  aluminium  chloride  with  a  1  : 2-dialkyloxybenzene  instead 
of  catechol,  the  hippuryl  group  enters  the  ring  in  the  para-position  to 
one  of  the  oxygen  atoms,  so  that  compounds  having  the  general 
formula  CgH3(OR)2,CO,CfI2,NH,COPh  are  produced,  these  substances 
being  utilised  in  the  preparation  of  physiologically  active  compounds. 
4 -Benzoylaminoacetylveratrole,  C0H3(OMe)2*CO*CH2‘NH*COPh,  felted 
needles,  m.  p.  155°,  and  4-benzoylaminoacetyl-l  :  2-diethoxybenzene, 
C6H3(OEt)2,CO-CH2,lS'H’COPh,  needles,  m.  p.  162°,  are  thus  obtained 
from  veratrole  and  1  : 2-diethoxybenzene  respectively.  G.  T.  M. 

Hexabydroacetophenone,Dodecahydrobenzophenone,Dodeca- 
bydrodiphenyl,  and  other  Hydroaromatic  Derivatives.  Carl 
Hell  and  Oscar  Schaal  ( Ber.,  4162 — 4166.  Compare  von  Braun, 
this  vol.,  i,  893). — The  best  method  of  preparation  of  cyclohexyl 
methyl  ketone  is  from  cycfohexanol  by  first  preparing  cycfoiodohexane, 
then  causing  the  magnesium  cyclohexyl  iodide  to  condense  with  acet¬ 
aldehyde,  and  oxidising  the  secondary  alcohol  so  obtained  to  the  ketone. 
The  yield  is  50%  of  the  cycfohexanol  employed.  Contrary  to  von 
Braun’s  statement,  this  ketone  gives  a  hydrogen  sulphite  compound. 
cyclo&exyl  methyl  ketone  is  also  obtained  in  small  yield  by  the  dis¬ 
tillation  of  a  mixture  of  barium  cyc/ohexanecarboxylate  and  acetate ; 
acetone,  and  dicyclohexyl  ketone,  CO(C6Hn)2,  an  oily  liquid,  b.  p. 
158 — 161°/14  mm.,  are  also  formed.  Attempts  to  prepare  cyclohexyl 
methyl  ketone  by  reducing  acetophenone  by  sodium  and  amyl  alcohol, 
by  the  condensation  of  acetyl  chloride  and  cyclohex&nol,  and  by  the 
interaction  of  acetonitrile  and  magnesium  cyclohexyl  iodide  were  with¬ 
out  result. 

The  yield  of  iodocycfohexane  from  cyclohexsmol  is  quantitative, 
whereas  that  of  the  bromo-  and  chloro-derivatives  is  only  50%  (compare 
Freundler  and  Dammond,  Abstr.,  1905,  i,  890). 
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All  three  haloid  compounds  give  by  the  Grignard  reaction  the 
normal  organomagnesium  compound,  cyclohexane,  and,  in  addition,  the 
iodide  yields  dodecahydrodiphenyl  \dicyc\ohexyl\  C6Hu*C6H1;l,  an  agree¬ 
able-smelling  liquid,  m.  p.  4°,  b.  p.  234°/760  mm.  A  cryoscopic  deter¬ 
mination  shows  the  mol.  wt.  to  be  164,  calc.  166  ;  ic  reacts  in  sunlight 
very  energetically  with  bromine. 

Magnesium  methyl  iodide  and  ethyl  cycZohexanecarboxylate  give 
cycZohexyldimethylcarbinol,  b.  p.  85 — 86°/ 14  mm.  (compare  Sabatier 
and  Mailhe,  Abstr.,  1904,  i,  810);  the  corresponding  diethyl  compound, 
CcHn*CEt2*OH,  has  b.  p.  104 — 106°/14mm.  The  diphenyl  compound 
is  an  oily  liquid,  which  loses  water  at  210 — 220c/14  mm.,  and  by  several 
distillations  the  unsaturated  hydrocarbon,  C6H10ICPh2,  is  obtained, 
crystallising  from  methyl  alcohol  in  prisms,  m,  p.  84°.  W.  It. 

Halogen  Derivatives  of  Benzophenone  and  of  Di-  and 
Tri-phenylmethane.  Frans  M.  Jaeger  ( Zeitsch .  Kryst.  Min.,  1907, 
44,  50 — 60). — Determinations  of  the  crystalline  forms  of  the  following 
compounds:  2  -  bromobenzophenone ;  2:  4' -  dichlorobenzophenone  ; 

2:4:  6-trichlorobenzophenone  ;  4:4'-  dichlorodiphenylmethane  ; 

a- 4  :  4'-trichlorodiphenylmethane  ;  a-bromodiphenylmethane  ;  phenyl- 
indoxazen  ;  4:4':  4"-tribvomotriphenylmethane  ;  4:4':  4"-trinitro- 

triphenylcarbinol ;  reduction  product  from  4  :  4'  :  4"  :  4"'-tetrachloro- 
benzopinacolin  ;  4  :  4' :  4"  :  4"'-tetrachlorotetraphenylethane. 

L.  J.  S. 

Reaction  Between  Unsaturated  Compounds  and  Organic 
Magnesium  Compounds.  XII.  Aldehydes  and  Ketones. 
Elmer  P.  Kohler  ( Amer .  Chem.  J.,  1907,  38,  511 — 561). — In  an 
earlier  paper  (Abstr.,  1904,  i,  595),  an  account  was  given  of  the  action 
of  organic  magnesium  compounds  on  a/3-unsaturated  ketones  con¬ 
taining  phenyl  in  combination  with  the  carbonyl  group.  On  comparing 
the  reactions  of  these  phenyl  ketones  with  those  of  corresponding 
methyl  ketones,  it  has  been  observed  that  in  the  latter  a/3-addition 
takes  place  with  formation  of  unsaturated  alcohols,  whilst,  in  the 
former,  saturated  ketones  are  produced  by  aS-addition  : 

I.  CHPhICH’COMe  +  MgEX  =  CHPhlCH’CMeR’OMgX 

CHPhlCH-CMeR-OH. 

II.  CHPhiCH-COPh  +  MgEX  =  CHPhR-CHiCPh-OMgX  _> 

CHPhR-CH2-COPh. 

An  investigation  has  been  made  with  the  object  of  ascertaining 
whether  all  unsaturated  ketones  behave  in  one  or  other  of  these  ways, 
or  whether  substances  could  be  found  which  would  give  both  reactions. 
It  has  been  found  that  certain  ketones  react  in  both  ways,  but  that 
the  relative  proportions  in  which  the  a/3-  and  a8-addition  takes  place 
depend  on  the  nature  of  the  unsaturated  compound,  the  number  and 
arrangement  of  the  hydrocarbon  residues  and  the  character  of  the 
magnesium  derivative.  Experiments  have  been  made  to  determine  the 
relative  importance  of  these  factors,  and  attempts  have  been  made  to 
estimate  the  amounts  of  the  various  products. 

In  carrying  out  the  experiments,  the  unsaturated  compound  was 
added  gradually  to  a  large  excess  of  the  reagent,  cooled  in  a  freezing 
mixture.  The  product  was  poured  on  ice  and  treated  with  hydro- 
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chloric  acid  to  remove  basic  salts.  The  ethereal  layer  was  separated, 
dried,  and  distilled ;  the  residue  was  dissolved  in  acetone  and  treated 
with  powdered  potassium  permanganate,  the  temperature  being  kept 
below  20°.  In  this  way,  the  unsaturated  products  were  destroyed  and 
the  saturated  ketone  could  be  collected  and  weighed.  The  quantitative 
results  are  expressed  as  the  percentage  of  the  unsaturated  compound 
represented  by  the  amount  of  aS-additive  product  obtained.  Most 
ketones  yield  both  unsaturated  alcohols  and  saturated  ketones,  whilst 
aldehydes  yield  the  former  only. 

It  is  shown  that  the  activity  of  the  carbonyl  group  in  unsaturated 
ketones  varies  in  the  same  way  as  that  of  the  corresponding  saturated 
compounds,  and  that  it  merely  determines  the  rate  of  the  reaction. 
The  final  result  depends  quite  as  much  on  the  rate  of  aS-addition,  and 
substances  in  which  the  activity  of  the  carbonyl  group  is  approxi¬ 
mately  the  same  may  give  almost  entirely  different  products  with  the 
same  reagent.  The  reactivity  of  the  unsaturated  compounds  under¬ 
goes  a  gradual  diminution  as  the  hydrogen  atoms  are  successively 
replaced  by  hydrocarbon  residues,  and  the  phenomena  observed  can  be 
satisfactorily  explained  as  being  due  to  steric  hindrance.  The  effect 
produced  on  the  reaction  by  the  nature  of  the  magnesium  derivative 
is  shown  by  the  different  relative  amounts  of  a/I-  and  a8-additive 
products  obtained  with  magnesium  ethyl  and  magnesium  phenyl 
bromides.  Variations  in  the  temperature  and  solvent  do  not 
appreciably  affect  the  result. 

The  behaviour  of  unsaturated  compounds  resembles  that  of 
tautomeric  substances,  but  in  the  case  of  the  unsaturated  ketones  the 
results  cannot  be  explained  by  intermediate  compounds  or  by  assuming 
that  only  one  of  the  products  is  formed  directly.  In  this  case,  the  two 
additive  reactions  are  so  independent  of  each  other  that  their  rates  are 
governed  by  quite  different  factors.  The  only  satisfactory  explana¬ 
tion  therefore  is  that  these  unsaturated  compounds  can  exist  in  two 
modifications,  such  as  CIOCIC  and  -OCiOC-. 

By  the  action  of  magnesium  ethyl  bromide  on  acraldehyde,  ethyl- 
vinylcarbinol  is  produced,  whilst  with  magnesium  phenyl  bromide, 
phenylallyl  alcohol  is  formed. 

Ethylideneacetone  reacts  with  magnesium  methyl  bromide  with 
formation  of  dimethylisoallylcarbinol  and  methyl  isobutyl  ketone,  the 
latter  forming  about  75%  of  the  product.  With  magnesium  ethyl 
bromide,  ethylideneacetone  yields  75%  of  y-methylhexane-e-one, 
CHMeEt’CH2*COMe, 

b.  p.  146 — 147°,  whilst  with  magnesium  phenyl  bromide  it  gives  40% 
of  (3-phenylpropyl  methyl  ketone,  CHPhMe’CH^COMe,  b.  p.  132°/ 
22  mm.,  which  furnishes  an  oxime,  b.  p.  160°/22  mm,,  as  a  viscous 
liquid. 

In  the  case  of  mesityl  oxide,  aS-addition  does  not  take  place. 

Benzylideneacetone  (styryl  methyl  ketone)  reacts  with  magnesium 
ethyl  bromide  or  iodide  with  production  of  60%  of  phenylhexanone, 
CHPhEt’CHyCOMe,  b.  p.  130°/18  mm.,  which  yields  an  oxime, 
b.  p.  170°/20  mm.  With  magnesium  phenyl  bromide,  it  gives  12%  of 
(Sfi-diphenylethyl  methyl  ketone,  CHPh2*CH2*COMe,  b.  p.  194°/20  mm. 
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(compare  Abstr.,  1904,  i,  596).  The  Jcetoxime  exists  in  two  forms, 
m.  p.  91°  (plates)  and  128°  (needles). 

Styryl  ethyl  ketone,  on  treatment  with  magnesium  ethyl  bromide, 
yields  71%  of  y-pkenylheptanone,  CHPhEt-CH2-COEt,  b.  p.  255°,  which 
gives  an  oxime,  b.  p.  172°/ 18  mm.  With  magnesium  raobutyl  bromide, 
a  similar  yield  of  Z-phenyl-y-methyloctane-^-one , 

CHMeEt-CHPh-CH2-COEt, 

b.  p.  1 5 2°/ 1 7  mm.,  is  obtained,  which  furnishes  an  oxime,  b.  p.  185°. 
With  magnesium  phenyl  bromide,  aa-diphenylpen(ane-y-one , 
CHPh2-CH2-COEt, 

b.  p.  334 — 335°,  is  produced  in  a  yield  of  40%  of  the  unsaturated 
ketone;  its  oxime  exists  in  two  stereoisomeric  modifications,  m.  p. 
146°  (needles)  and  117°  (plates). 

Styryl  isopropyl  ketone  reacts  with  magnesium  ethyl  bromide  with 
formation  of  100%  of  y-phenyl-£-methylheptane-e-one, 

CHPhEt*  CH2*COPr0, 

b.  p.  138°/15  mm.;  the  oxime  has  b.  p,  175°/18  mm.  With  magnesium 
phenyl  bromide,  88%  of  aa-diphenyl-8-methvlpentane-y-one, 
CHPh2-CH2-CO-CHMe2, 

m.  p.  66°,  is  produced,  which  forms  colourless  prisms  and  yields  two 
isomeric  oximes,  m.  p.  151°  (needles)  and  99°  (plates);  the  fi-bromo- 
derivative,  CHPh2*CHBr-CO-Pr0,  m.  p.  108°,  crystallises  in  needles, 
and  is  converted  by  potassium  hydroxide  into  aa-diphenyl-8-methyl- 
A a-pentene-y-o7ie,  CPh2ICH-CO*CHMe2,  b.  p.  210 — 211°/15  mm. 

Benzylidenepinacoline,  on  treatment  with  magnesium  ethyl  bromide, 
yields  100%  of  y-phenyl-££-dimethylheptane-c-one, 
CHPhEt-CH2-CO-CMe3, 

b.  p.  145°/15  mm.,  m.  p.  34°,  which  crystallises  in  needles,  and  yields 
a  mixture  of  oximes,  m.  p.  83°  (needles)  and  36°  (prisms).  With 
magnesium  phenyl  bromide,  100%  of  aa-diphenyl-88-dimethylpentane-y- 
one,  CHPh2-CH2*CO-CMe3,  m.  p.  85°,  is  obtained,  and  forms  slender 
needles.  If  acetyl  chloride  is  added  to  the  magnesium  compound 
produced  by  the  action  of  magnesium  phenyl  bromide  on  benzylidene¬ 
pinacoline,  aa-diphenyl-88-dimethyl-^-pentenyl  y- acetate, 
CHPh2-CH:C(CMe3)-OAc, 

m.  p.  165°,  is  obtained,  and  crystallises  in  brilliant  plates.  The 
magnesium  compound  does  not  react  with  simple  alkyl  halides,  but 
reacts  with  diphenylbromomethane  with  formation  of  the  diphenyl- 
methyl  ether  of  aa-diphenyl-33-dimethyl-A^-pentene-y-ol, 
CHPh2-CH:C(CMe3)-0-CHPh2, 

m.  p.  224°,  which  crystallises  in  plates.  fi-Bromc-aa-diphenyl-88 - 
dimethylpentane-y-one,  CHPh2-CHBr-CO-CMes,  m.  p.  145°,  crystal¬ 
lises  in  plates,  and  is  converted  by  potassium  hydroxide  into  aa-di- 
phenyl88-dimethyl-  b^-pentene-y- one,  CPh2'.CH-CO*CMe3,  m.  p.  66°, 
which  forms  pale  yellow  plates. 

y?-Methoxybenzylideneacetone  reacts  with  magnesium  ethyl  bromide 
to  form  63%  of  y-p -methoxyphenylhexane-e-one, 

OMe-C6H4-CHEt-CH2-COMe, 

b.  p.  170°/18  mm.,  which  yields  an  oxime,  b.  p.  195°/18  mm. 

Dibenzylideneacetone  and  magnesium  ethyl  bromide  react  with 
formation  of  91%  of  benzylidenephenylhexanone  [at- diphenyl- &.°-heptene- 
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y-one\  CHPh:CH-CO-CH2*CHPhEt,  b.  p.  224—228°,  m.  p.  87°,  which 
forms  long  needles;  the  oxime,  m.  p.  117°,  crystallises  in  needles. 
With  magnesium  phenyl  bromide,  73%  of  benzylidenediphenylbutanone 
[a€€-triphenyl-^a-pentene-y-one\,  CHPhICH*GO*CH2*CHPh2,  m.  p.  136°, 
is  produced,  which  forms  pale  yellow  needles,  and  yields  an  oxime , 
m.  p.  144°,  which  crystallises  in  needles.  By  the  action  of  bromine  on 
the  preceding  compound,  afi-dibromo-att-triphenylpentane-y-one, 
CHPhBr*CHBr*CO*CH2*CHPh2, 
is  obtained,  and  forms  colourless  needles. 

Diphenylheptenone  reacts  with  magnesium  ethyl  bromide  to  form 
100%  of  yy-diphenylnonane-t-one,  CHPhEt*CH2,CO*CH2,CHPhEt, 
m.  p.  56°,  which  crystallises  in  needles.  With  magnesium  phenyl 
bromide,  93%  of  aae-triphenylheptane-y-one, 

CHPh2-CH2-CO-CH2-CHPhEt, 

m.  p.  72°,  is  produced  together  with  about  7%  of  an  unsaturated  com¬ 
pound  formed  by  a/?-addition  ;  the  bromo- derivative, 
CHPh2-CHBr-CO-CH2‘CHPhEt, 
m.  p.  153°,  crystallises  in  needles, 

Triphenylpentenone  and  magnesium  ethyl  bromide  yield  100%  of 
triphenylheptanone.  With  magnesium  phenyl  bromide,  99%  of  tetra- 
phenylpentanone  is  produced  together  with  a  very  small  proportion  of 
unsaturated  compounds  formed  by  a/?-addition,  (3-Bromo-aace-tetra - 
phenylpentane-y-one,  CHPh2*CHBr*CO,CH2*CHPh2,  m.  p.  160°, 
crystallises  in  needles. 

Trichloroethylideneacetophenone  reacts  with  magnesium  phenyl 
bromide  with  formation  of  95%  of  aaa -irichloro-/3-pkenylbutyrophe?ione, 
CClg'CHPh'CHj'COPh,  m.  p.  137°. 

Benzylideneacetophenone  and  magnesium  ethyl  bromide  yield  99% 
of  fi-phenylvalerophenone  [ ye-dipkenylpenlane-e-one ], 
CHPhEt-CH2-COPh, 

m.  p.  63°,  which  forms  thin  needles  and  gives  an  oxime,  m.  p.  87°. 
With  magnesium  phenyl  bromide,  94%  of  diphenylpropiophenone  is 
produced. 

Anisylideneacetophenone  and  magnesium  ethyl  bromide  react  with 
formation  of  98%  of  p -methoxyphenylvalerophenone, 
OMe-C6H4-CHEt-CH2-COPh, 

m.  p.  58°,  which  crystallises  in  thick,  lustrous  needles;  the  oxime , 
m.  p.  92°,  forms  prisms.  With  magnesium  phenyl  bromide,  96%  of 
anisylphenylpropiophenone,  OMe*C6H4*CHPh*CH2*COPh,  m.  p.  93°,  is 
produced  and  forms  stout  needles. 

Anisyl  styryl  ketone  and  magnesium  ethyl  bromide  yield  100%  of 
fi-phenylbutyl  anisyl  ketone,  CHPhEt’CH2*CO*C6H4Me,  m.  p.  85°, 
which  crystallises  in  long,  thin  needles,  and  furnishes  an  oxime, 
m.  p.  72°.  With  magnesium  phenyl  bromide,  99%  of  diphenylelhyl 
anisyl  ketone,  CHPh2*CH2*CO*C6H4,OMe,  m.  p.  118°,  is  produced;  its 
iromo-derivative,  m.  p.  144°,  is  converted  by  potassium  hydroxide 
into  fi-phenylstyryl  anisyl  ketone,  CPh2ICH'CO'C6H4‘OMe,  m.  p.  103°, 
which  yields  a  6romo-derivative,  CPh2ICBr*CO'C6H4*OMe,  m.  p. 
157°. 

Cinnamoylmesitylene,  CHPhlCK’CO'CgH^Meg,  m.  p.  63°,  prepared 
by  adding  aluminium  chloride  to  a  solution  of  mesitylene  and 
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cinnamoyl  chloride  in  carbon  disulphide,  forms  large,  yellow  plates, 
and  is  converted  by  bromine  into  afi-dibromo-Q-phenylpropionyl- 
mesitylene ,  CHPhBr*CHBr‘CO*C6H2Me3,  m.  p.  122°  {decomp.).  It 
reacts  with  magnesium  phenyl  bromide  with  formation  of  100%  of 
[ift-diphenylpropionylmesitylene,  CHPh2*CH2,CO,C6H2Me3,  which 
yields  a  iromo-derivative,  CHPhg'CHBr’CO'CgH^Me^  m.  p.  172°. 
When  the  bromo-derivative  is  treated  with  potassium  hydroxide,  it  is 
converted  into  phenyl cinnamoylmesitylene,  CHPh2!CH*CO‘C6H2Me3, 
m.  p.  104°,  which  forms  dark  yellow  plates. 

By  the  reactions  of  bromobenzylideneacetophenone,  benzylidene- 
propiophenone,  and  benzylidenedeoxybenzoin  with  magnesium  alkyl 
halides,  unsaturated  compounds  formed  by  a/?-addition  are  not  pro¬ 
duced,  and  it  is  evident  thei'efore  that  substituents  in  the  a-position 
interfere  with  the  addition  to  the  carbonyl  group. 

Dypnone  reacts  with  magnesium  ethyl  bromide  with  formation  of 
44%  of  ft-phenyl-(d-methylvalerophenone,  CPhMeEt*CH2,COPh,  b.  p. 
202°/18  mm.  ;  its  oxime,  b.  p.  222°/15  mm.,  is  amorphous.  The 
quantity  of  diphenylbutyrophenone  formed  by  the  action  of  magnesium 
phenyl  bromide  on  dypnone  (Abstr.,  1904,  i,  596)  is  41%. 

Phenylbenzylideneacetophenone  and  magnesium  ethyl  bromide  yield 
18%  of  fifi-diphenylvalerophenone,  CHPh2Et*CH2,COPh,  b.  p.  252°/ 
15  mm.  )  its  oxime  was  prepared.  With  magnesium  phenyl  bromide, 
a  saturated  ketone  is  not  produced,  but  the  unsaturated  alcohol  and 
hydrocarbon  are  obtained,  which  have  been  described  by  Vorlander, 
Siebert,  and  Osterburg  (Abstr.,  1906,  i,  346). 

B  {phenylbenzylideneacetophenone,  CPh2ICPh*COPh,  m.  p.  153°, 
obtained  by  the  action  of 'potassium  hydroxide  on  bromotriphenyl- 
propiophenone,  forms  pale  yellow  needles  and  is  very  inactive.  When 
treated  with  magnesium  ethyl  bromide,  an  unsaturated  hydrocarbon 
is  produced,  and  indications  are  obtained  of  the  formation  of  a 
saturated  ketone. 

Magnesium  phenyl  bromide  reacts  with  benzoylphenylacetylene  with 
formation  of  hydroxytriphenylpropinene(benzophenonephenylacetylene) 
(Nef,  Abstr.,  1900,  i,  21),  but  a  saturated  ketone  is  not  produced. 

E.  G. 


Derivatives  of  Fluorenoneoxime.  Contribution  II.  to  the 
Theory  of  Colour.  Julius  Schmidt  and  Julius  Soll  ( Ber .,  1907, 
40,  4257 — 4260.  Compare  this  vol.,  i,  630). — The  authors  have 
prepared  fluorenone  and  its  oxime  and  various  derivatives  of  the 
latter,  and  have  repeatedly  crystallised  them  from  suitable  solvents 
until  their  colours  underwent  no  further  change.  Thus  purified, 
fluorenone  is  reddish-yellow ;  fluorenoneoxime,  bright  yellow ;  its 
sodium  salt,  pale  yellow  its  acetyl  and  benzoyl  derivatives,  bright 
yellow ;  and  its  methyl  ether,  reddish-yellow.  As  with  phenanthra- 
quinone,  so  also  with  fluorenone,  replacement  of  the  ketonic  oxygen 
by  the  hydroxyimino-group  is  accompanied  by  brightening  of  the 
colour.  Not  so  distinct,  but  still  appreciable,  is  the  effect  which  the 
introduction  of  acetyl,  benzoyl,  or  sodium  into  the  molecule  of  fluor¬ 
enoneoxime  has  in  brightening  the  colour. 
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Fluorenoneoxime  methyl  ether ,  i6  4^>C!i7,OMe,  crystallises  from 

alcohol  in  reddish-yellow  needles,  m.  p.  145 — 146°,  and  dissolves 
readily  in  all  the  ordinary  solvents  except  light  petroleum. 

The  acetyl  derivative  of  fluorenoneoxime  has  m.  p.  79°;  WegerhofE 
( Annalen ,  1888,  252,  36  ;  Abstr.,  1889,  1066)  gave  76°. 

These  derivatives  of  fluorenoneoxime  are  dissolved  by  concentrated 
sulphuric  acid,  giving  reddish-brown  solutions,  from  which  they  are 
precipitated  by  the  addition  of  water.  T.  H.  P. 

Constitution  and  Colour  of  Derivatives  of  o-Benzoquinone- 
and  Naphthaquinone- dioximes.  Arthur  Hantzsch  and  Walter 
H.  Glover  ( Ber .,  1907,  40,  4344 — 4350.  Compare  this  vol.,  i,  101). — 
Whilst  o-benzoquinonedioxime  is  faintly  coloured,  it  forms  dark  red 
salts  and  also  a  colourless  anhydride.  It  could  not  be  determined 
whether  the  alkyl  (or  acyl)  derivatives  of  the  type  OR’N.'CgH^N’OIt 
are  colourless,  since  the  salts  are  so  readily  transformed  into  the 

anhydrides,  thus :  C6H4<^^tQ^a  =  C0H4<^^>O  +  NaOH.  Analogous 
derivatives  of  /?-naphthaquinonedioxime,  OR*lSnC10H6iN’,OIt,  are 
yellow,  in  spite  of  the  fact  that  the  anhydride,  C10Hc<^^_)>O,  is  colour¬ 
less.  The  intensity  of  the  colour  of  these  compounds  depends  largely 
on  the  solvent.  The  dioxime  salts  of  the  benzene  series  are  red,  those 
of  the  phenanthrene  series  yellow  ;  the  alkyl  and  acyl  derivatives  of 
the  naphthalene  series  are  yellow,  those  of  the  phenanthrene  series  are 
colourless.  The  intensity  of  colour  during  salt  formation  from  deriv¬ 
atives  of  o-benzoquinonedioxime  indicates  that  the  latter  are  pseudo- 
acids. 

Aqueous  solutions  of  o-benzoquinonedioxime  are  yellow  and  faintly 
acid  in  reaction.  Determinations  of  electrical  conductivity  showed 
that  o-benzoquinonedioxime  is  100  times  as  weak  as  acetic  acid.  The 
solutions  of  the  dioxime  in  alkalis  are  blood-red  ■  the  salts  are,  however, 
very  unstable,  and  from  their  aqueous  solutions  the  colourless  anhydride 
separates.  When  dry  ammonia  is  passed  into  the  yellow  solution  of 
the  dioxime  in  absolute  ether,  there  is  no  precipitate,  and  the  colour 
does  not  change.  The  solutions  of  the  dioxime  in  strong  acids  are  also 
blood-red,  Tetrabromo-o-benzoquinonedioxime  benzyl  ether  was  not 
formed  from  benzyl  hydroxylamine  and  tetrabromo-o-benzoquinone ;  in 
place  of  it,  henzylhydroxylaminotribromo-o-quinone,  CGBr302!N  H*0‘C7H7, 
was  produced ;  it  separates  from  glacial  acetic  acid  or  benzene  in 
orange-coloured  needles,  m.  p.  170°  (decomp.). 

Various  salts  of  /?-naphthaquinonedioxime  a-m ethyl  ether  were 
prepared,  namely,  the  normal  potassium  salt,  hydrogen  potassium  salt, 
and  the  silver  salt.  The  benzoyl  derivative,  OMe’NIO^HglN’OBz, 
has  m.  p.  116 — 119°;  the  yellow  tint  of  the  benzoyl  derivative  in 
various  solvents  is  not  so  pronounced  as  that  of  the  parent  sub¬ 
stance. 

/3 -Naphihaquinonedioxime  a-benzyl  ether,  OH*NIC10H6iN*O*C7H7, 
obtained  by  the  action  of  hydroxylamine  on  benzyl  ether  monoxime, 
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separates  from  a  mixture  of  chloroform  and  acetone  in  yellow 
prisms,  m.  p.  168°;  its  benzoyl  derivative  forms  needles,  m.  p.  116°. 
The  colour  of  these  compounds  in  various  solvents  was  studied. 

A.  McK. 

Quinonoid  Compounds.  XIV.  ampAt'Naphthaquinones.  II. 
Richard  Willstatter  and  Jakob  Parnas  ( Ber.>  1907,  40, 
3971 — 3979.  Compare  this  vol.,  i,  425). — An  account  of  the  formation 
of  1  : 5-dichloroampAinaphthaquinone  and  its  derivatives. 

1  : 5-Dichloro-2  :  Q-dihydroxynaphthalene,  C10H6O2Cl2,  prepared  by  the 
action  of  chlorine  on  2  :  6-dihydroxynaphthalene  in  glacial  acetic  acid 
solution,  crystallises  in  needles  containing  2C2H402,  lost  on  exposure 
to  air,  or  from  benzene  in  hexagonal  plates,  m.  p.  223'5°  (corr.),  and 
forms  a  diacetate ,  C14H20O4Cl2,  crystallising  in  plates,  m.  p.  179°  (corr.). 

1  : 5-Dichloroa.mphinaphthaquinone  (annexed  formula),  obtained  in  a 
36 — 45%  yield  by  oxidation  of  the  2  :  6-dihydroxy-compound  with  lead 
^  dioxide  in  benzene  solution,  crystallises  from  chloro¬ 
form  in  reddish-yellow  prisms,  or  from  alcohol  in  golden 
needles,  or  from  benzene-light  petroleum  in  brownish- 
yellow  needles,  m.  p.  206‘5°  (corr.)  (intumesces),  is  not 
volatile,  odourless,  stable  in  air,  and  more  stable  than 
awqs/nnaphthaquinone  towards  organic  solvents  ;  it  dis¬ 
solves  o*nly  slowly  in  alkalis,  gives  an  olive-green  coloration  with  con¬ 
centrated  sulphuric  acid,  and  is  reduced  to  1  :  5-dichloro-2  :  6-dihydroxy¬ 
naphthalene  by  sulphurous  acid,  dilute  hydriodic  acid,  or  phenyl- 
hydrazine  in  benzene  solution.  The  dichloroampAmaphthaquinone  is 
an  energetic  oxidising  agent ;  it  gives  a  blue  coloration  with  guaiacum 
resin  solution,  converts  bydrocoerulignone  into  coerulignone,  and  forms 
malachite-green  from  the  leuco- base.  It  yields  a  colourless,  crystalline 
acetate  with  acetic  anhydride  in  presence  of  sulphuric  acid,  and  com¬ 
bines  with  2  :  6-dihydroxy-  and  1  :  5-dichloro-2  :  6-dihydroxynaphtha- 
lenes,  forming  amphi naphthaquinonehy  drones,  crystallising  in  dark 
green  needles,  and  giving  an  intense  emerald-green  coloration  with 
concentrated  sulphuric  acid. 

The  action  of  as-benzoylphenylhydrazine  on  1  : 5-dichloroam/?Af- 
naphthaquinone  in  glacial  acetic  solution  leads  to  the  formation  of  the 
a  -  benzoylphenylhydrazone  of  5-chloro-6-hydroxy  -  (3  -  naphthaquinone, 
C23Hi&Og]Sr2Cl,  which  crystallises  in  yellowish-red  plates  or  red  prisms, 
m.  p.  224°  (corr.),  is  extracted  unchanged  from  its  ethereal  solution  by 
dilute  potassium  hydroxide,  is  stable  towards  phenylhydrazine  in  boiling 
benzene  solution,  and  forms  a  brilliant  reddish-yellow  solution  in  alcohol, 
which  is  decolorised  by  zinc  dust  and  acetic  acid.  When  treated  with 
concentrated  sulphuric  acid,  the  benzoylbydrazone  is  hydrolysed,  forming 
the  a-phenylhydrazone ,  C16Hn02N2C],  which  crystallises  from  glacial 
acetic  acid  in  yellowish-red  needles,  m.  p.  198°  (corr.),  and  dissolves  in 
aqueous  alkalis  forming  intense  brownish-red,  or  in  very  dilute  alkalis 
in  bluish-red,  solutions.  The  phenylhydrazone  and  benzoylphenyl¬ 
hydrazone  on  treatment  with  benzoyl  chloride  in  pyridine  solution 
yield  the  dibenzoyl  derivative,  C30H19O4N2Cl,  which  crystallises  in 
brownish-yellow  prisms,  m.  p.  208'5°  (corr.),  gives  a  cherry-red  colora- 
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tion  with  concentrated  sulphuric  acid,  and  forms  benzanilide  on  reduc¬ 
tion  with  zinc  dust  and  acetic  acid.  G.  Y. 

Preparation  ofLeucohydroxyanthraquinone.  Farbwerke  vorm. 
Meister,  Lucius,  &  Bruning  (D.R.-P.  183332).  —  Leucoquinizarin 
is  produced  from  2 : 4-dinitro-l-anthraquinone  by  reducing  this  to 
the  corresponding  diamino-compound  with  stannous  chloride  and  then 
boiling  the  mixture  for  eight  hours ;  the  leuco-base  separates  on 
cooling.  A  similar  result  is  obtained  on  reducing  2  :  4-dinitro-l-hydr- 
oxyanthraquinone  with  sodium  sulphide  and  then  boiling  the  2  : 4- 
diamino-l-hydroxyanthraquinone  thus  produced  with  stannous  chloride 
and  hydrochloric  acid. 

The  reduction  of  the  dinitrohydroxyanthraquinones  containing  one 
nitro-group  in  the  ortho-  and  one  in  the  para-position  to  the  hydroxy- 
compound  leads  to  the  same  result  as  the  reduction  of  the  mono-nitro¬ 
compounds,  but,  as  the  polynitro-derivatives  are  more  readily  obtained, 
there  is  a  technical  advantage  in  starting  with  the  more  highly 
nitrated  products.  G.  T.  M. 

Preparation  of  Alkylated  4 :8-Diaminoanthraruflns.  Farbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  185546). — Alkylated 
4 : 8-diaminoanthrarufins  are  obtained  by  treating  the  4: 8-halogen  deriv¬ 
atives  of  anthrarufin  with  the  monoalky lamines  in  the  presence  of  a 
catalyst,  such  as  copper.  The  products  when  sulphonated  furnished 
valuable  wool  dyes. 

%A:&-Diethyldiaminoanthrarujin,  bronze  needles,  m.  p.  292°,  and  s-4:8- 
dimethyldiaminoanthrarufm ,  dark  blue  needles,  m.  p.  above  300°,  were 
prepared  by  heating  at  100°  in  the  presence  of  copper  powder  4  :  8-di- 
bromoanthrarufin  and  20%  alcoholic  solutions  of  ethylamine  and 
methylamine  respectively.  G.  T.  M. 

Preparation  of  1 : 2 :  5-Trihydroxyanthraquinone  and  1:2:5- 
Trihydroxyanthraquinone-3-sulphonic  Acid.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.ft.-P.  178631). — 1  -.2  : 5-Trihydroxy¬ 
anthraquinone  is  obtained  readily  by  heating  5  parts  of  sodium  alizarin- 
5-sulphonate  with  15  parts  of  sodium  hydroxide  and  3  parts  of  water 
at  180 — 200°,  and  then  acidifying  the  aqueous  extract  of  the  fused 
mass.  The  trihydroxy-compound  is  deposited  in  yellow  flakes.  The 
alkali  fusion  of  sodium  alizarin-3  : 5-disulphonate  leads  to  the  pro¬ 
duction  of  sodium  1:2: 5-trihydroxyanthraquinone-3-sulphonic  acid, 
which  separates  in  yellow  flakes,  soluble  in  water,  and  reprecipitated 
by  salting  out.  G.  T.  M. 


Preparation  of  w 
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-Dihydroxydimethyl-2 : 6-anthrachrysone. 

Farbwerke  vorm.  Meister,  Lucius, 
&  Bruning  (D.B.-P.  184768). — 

•OH  Anthrachrysone  readily  reacts  with 
OH.  formaldehyde  in  alkaline  solution  to 
yield  an  insoluble  yellow  condensation 
product,  which  is  probably  u)-dihydr- 
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oxydimethyl-2  :  ft-anthrachrysone.  The  sodium  salt  is  a  well-defined, 
sparingly  soluble  compound,  separating  in  garnet-red  crystals. 
i  ~  G.  T.  M. 


Syntheses  in  the  Camphor  Group.  Complete  Synthesis  of 
Campholene.  Gustave  Blanc  ( Compt .  rend.,  1907,  145,  681 — 683). 
— The  author  has  synthesised  campholene  by  a  similar  method  to  that 
employed  in  the  synthesis  of  its  lower  homologue,  fsolaurolene  (Abstr., 
1906,  i,  523).  Ethyl  /3-meihylpentane-fiet-tricarboxylate, 
C02Et-CMe2*CH2-CH2*CH(C02Et)2, 
obtained  by  the  condensation  of  ethyl  y-bromo-aa-dimethylbutyrate 
with  ethyl  sodiomalonate,  is  a  colourless  liquid,  b.  p.  175°/12  mm.,  and 
reacts  with  methyl  iodide  in  the  presence  of  sodium  ethoxide  to  yield 
ethyl  fi-methyl  hexane- fiec-lricarboxy late, 

CO2Et*CMe2'CH2'0H2*CMe(CO2Et)2, 
b.  p.  168°/14  mm. ;  the  corresponding  acid  forms  sparingly  soluble, 
white  needles,  melts  at  205°,  losing  carbon  dioxide  and  forming 
aaS-trimethyladipic  acid,  CO2H,ClVre2,CH2*CH2*0HMe*CO2H,  m.  p. 
113 — 114°,  which  is  probably  identical  with  the  acid  obtained  by 
Wallach  and  Kempe  in  the  oxidation  of  pulenone  (Abstr.,  1904,  i,  74). 
aaS-Trimethyladipic  anhydride  is  converted  by  careful  distillation  into 

1 : 1  ’A-trimethylcyclopentane-5-one,  Qo^je?(^Q^>^Me2,  b.  p.  152°,  a 


liquid  having  an  odour  similar  to  that  of  camphor  or  menthone ;  it 
forms  an  oxime,  m.  p.  62°,  and  condenses  with  magnesium  methyl 

iodide  to  form  the  tertiary  alcohol,  ^  2^>CMe*OH,  an  oily 

CH^OrLMe 

liquid,  b.  p.  72°/18  mm.,  having  an  intense  musty,  camphoraceous 
odour,  which  yields  campholene,  on  distillation 


under  ordinary  pressure. 


M.  A.  W. 


Terpenes  and  Ethereal  Oils.  LXXXVIII.  Otto  Wallach 
( Annalen ,  1907,  357,  49 — 71). — -I.  Synthesis  from  Nopinone  of  a 
Hydrocarbon  related  to  (3-Pinene. — /3-Pinene  (nopinene)  occurs 
commonly  in  small  amounts  in  various  turpentine  oils,  but,  as  it  has 
not  yet  been  isolated  from  these,  its  physical  and  other  properties  are 
not  definitely  known.  It  seemed  therefore  of  interest  to  synthesise  a 
hydrocarbon  having  the  structure  of  /3-pinene.  Starting  from  nopinone 
(Wallach  and  Blumann,  this  vol.,  i,  936),  this  has  now  been  accomplished 
by  the  method  previously  employed  (Abstr.,  1906,  i,  563)  for  the  intro¬ 
duction  of  a  methylene  group  into  cyclic  hydrocarbons. 

The  action  of  zinc  and  ethyl  bromoacetate  on  nopinone  (I)  in  benzene 
solution  leads  to  the  formation  of  the  hydroxy-e ster  (II),  which  has  not 
been  isolated,  but  when  heated,  after  removal  of  the  benzene,  with 
potassium  hydrogen  sulphate  at  150°  yields  the  unsaturated  ester 
(III).  On  hydrolysis  of  this,  the  acid  is  obtained  as  a  syrup,  b.  p. 
190 — 2 10°/ 13  mm.  ;  the  silver  salt,  CnH1502Ag,  was  analysed.  When 
distilled  under  atmospheric  pressure,  the  acid  loses  carbon  dioxide  and 
forms  a  /3-pinene  (IV),  b.  p.  158°,  D20  0-8630,  [a]D  +15-93°  undiluted, 
or  +12-76°  in  ethereal  solution,  n™  1  *4699  : 
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On  oxidation  with  potassium  permanganate  and  sodium  hydroxide  at 
0°,the  hydrocarbon  yields  a  sparingly  soluble  sodium  salt,  which  resembles 
sodium  nopate  obtained  from  turpentine  oil,  but  is  dextrorotatory;  the 
silver  salt,  C10H15O3  A.g,  was  analysed.  The  acid  crystallises  from  benzene 
in  needles,  m.  p.  154 — 155°,  is  dextrorotatory,  and  differs  from  nopic 
acid  in  recrystallising  unchanged  from  dilute  sulphuric  acid.  The 
benzene  mother  liquors  from  the  acid  contain  small  amounts  of  a 
substance,  m.  p.  110 — 122°.  Oxidation  of  the  acid  with  permanganic 
acid  leads  to  the  formation  of  a  ketone,  C9H140,  m.  p.  about  60°,  which 
yields  a  semicarbazone,  C10Hl7ON8,  m.  p.  206 — 207°. 

The  action  of  hydrogen  chloride  on  the  hydrocarbon  leads  to  the 
formation  of  liquid  additive  compounds,  whilst'that  of  sulphuric  acid 
leads  to  the  formation  of  a  crystalline,  saturated,  secondary  alcohol, 
C10H17-OH,  which  has  an  odour  of  camphor,  and  on  oxidation  with 
chromic  acid  yields  a  ketone,  Cl0H16O.  This  solidifies  below  0°,  has  an 
odour  of  camphor  and  menthone,  and  forms  a  semicarbazone,  CnH19ON3, 
crystallising  in  needles,  m.  p.  220 — 221°  (compare  Aschan,  this  vol., 
i,  630). 

The  relation  of  the  synthetical  /2-pinene  to  that  occurring  in 
turpentine  oil  is  discussed ;  it  is  considered  that  a  change  in  the 
configuration  takes  place  during  the  conversion  of  the  nopinone  into 
the  synthetical  hydrocarbon.  Of  special  interest  is  the  formation  of 
a  secondary  alcohol  from  a  hydrocarbon  containing  the  grouping  : 

!q>c:chs. 

II.  Synthesis  of  Homologous  Compounds  of  the  Dipentene  Series. — 
It  has  been  shown  (Wallach  and  Blumann,  loc.  cit.)  that  methyl- 
nopinol  is  readily  converted,  on  the  one  hand,  into  terpin  hydrate  and 
dipentene,  and,  on  the  other,  into  terpinolene  and  terpinene.  Probably 
optically  active  limonene  and  a-pinene  also  are  formed.  These  reactions 
have  now  been  employed  in  the  formation  of  homologues  of  the  terpene 
derivatives. 


Ethylnopinol,  CuH20O,  prepared  by  the  action  of  magnesium  ethyl 
iodide  on  nopinone,  forms  large  crystals,  m.  p.  43 — 45°,  b.  p.  219 — 223°, 
and  when  heated  with  formic  acid  loses  water  and  yields  homologous 


Et  OH 


y\ 

H  CMe2*OH 


terpenes.  When  shaken  with  5%  sulphuric  acid, 
ethylnopinol  yields  a  homologue  of  terpin  hydrate 
having  the  annexed  constitution,  which  forms  trans¬ 
parent  crystals  containing  HaO,  m.  p.  75 — 76°, 
and  is  readily  converted  into  the  dihydrochloride, 
CnHls,2HCl,  m.  p.  63 — 64°.  This  is  formed  also  by 
the  action  of  hydrogen  chloride  on  ethylnopinol  in 
glacial  acetic  acid  solution,  and  closely  resembles 
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dipentene  dihydrochloride.  The  dihydrobromide,  CnH18,2HBr,  m.  p. 
82 — 84°;  the  dihydriodide,  m.  p.  63 — 64°. 

The  hydrocarbon,  CnH18,  b.  p.  201 — 202°,  prepared  by  treating  the 
dihydrochloride  with  aniline,  yields  a  crystalline  tetra- 
bromide,  CnH18Br4,  m.  p.  124 — 125°,  and  a  crystalline 
nitrosochloride,  which  loses  hydrogen  chloride,  forming 
an  oxime,  converted  by  acids  into  an  oil  with  an  odour 
of  carvone.  The  hydrocarbon  is  probably  a  homologue 
of  dipentene  having  the  annexed  constitution,  mixed 
with  small  amounts  of  an  isomeride  of  the  terpinolene 

series. 

n-Propylnopinol,  C12HO20,  b.  p.  225 — 235°,  is  formed  in  only  small 
amount  together  with  considerable  quantities  of  nopinol  by  the  action 
of  magnesium  w-propyl  iodide  on  nopinone ;  it  is  converted  by  treat¬ 
ment  with  sulphuric  acid  into  a  terpin ,  which  yields  a  crystalline 
dihydrochloride,  C12H  2n, 2HC1. 

Ill.  Synthesis  in  the  Terpinene  Series. — Melhylsabina- 
ketol  ( sabinene  hydrate),  m.  p.  38 — 39°,  b.  p.  195 — 201°, 
prepared  by  the  action  of  magnesium  methyl  iodide  on 
sabinaketone,  has  a  terpineol  odour,  is  stable  towards 
permanganate,  and  on  treatment  with  hydrogen  brom¬ 
ide  in  glacial  acetic  acid  solution  yields  terpinene  di¬ 
hydrochloride,  m.  p.  58 — 59°.  When  shaken  with  5% 
sulphuric  acid,  sabinene  hydrate  yields  terpineneterpin, 
m  p.  137°  (this  vol.,  i,  228). 

Ethylsabinaketol ,  CnH20O,  b.  p.  100 — 104°,  containing  small  amounts 
of  an  unsaturated  substance,  is  prepared  by  the  action  of  magnesium 
ethyl  iodide  on  sabinaketone  ;  dilute  sulphuric  acid  converts  it  into  a 
homologue  of  terpineneterpin,  which  crystallises  in  white  leaflets,  m.  p. 
141 — 142°,  and  yields  a  dihydrobromide,  C14Hj8,2HBr,  m.  p.  88 — 89°, 
formed  also  by  the  action  of  hydrogen  bromide  on  ethylsabinaketol  in 
glacial  acetic  acid  solution.  The  dihydrochloride,  CnH18,2HCl, 
crystallises  in  plates,  m.  p.  67 — 68° ;  the  dihydrobromide,  m.  p. 
88 — 89° ;  the  dihydriodide  forms  prisms,  m.  p.  89 — 90°. 

The  action  of  zinc  and  ethyl  bromoaeetate  on  sabinaketone,  elimina¬ 
tion  of  water  from  the  resulting  hydroxy-ester,  and  subsequent  hydro¬ 
lysis  of  the  unsaturated  ester  leads  to  the  formation  of  the  unsaturated 
acid  (I),  m.  p.  47 — 48°.  The  silver  salt,  C11H1502Ag,  was  analysed. 
On  distillation,  the  acid  loses  carbon  dioxide,  forming  a  (3- terpinene 
(II),  b.  p.  176°,  D  0’843,  nD  0  4773,  which  with  hydrogen  chloride  in 
glacial  acetic  acid  solution  yields  terpinene  dihydrochloride,  m.  p.  52°, 
and  is  converted  by  nitrous  acid  into  terpinene  nitrosite. 
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Terpenes  and  Ethereal  Oils.  LXXXIX.  Otto  Wallace 
( Annalen ,  1907,  357,  72 — 84). — I.  Oxygenated  Derivatives  of  Sylves- 
trene. — The  method  previously  described  (this  vol.,  i,  64)  for  substi¬ 
tuting  hydroxyl  groups  for  halogen  atoms  in  terpene  compounds  has 
now  been  applied  to  the  formation  of  oxygenated  derivatives  of 
sylvestrene. 

The  prolonged  action  of  hot  aqueous  potassium  hydroxide  on 
sylvestrene  dihydrochloride  leads  to  the  formation  of  sylveterpineol, 
which  distils  with  steam,  in  a  70%  yield,  and  sylveterpin,  which 
remains  in  the  alkaline  distillation  residue  in  a  25%  yield. 

Sylveterpin,  C10H18(OH)2,  separates  from  ethyl  acetate  in  crystals, 
m.  p.  135— 136°,  [<*]„  +27-43°. 

Sylveterpineol,  010Hl7*OH,  b.  p,  210 — 214°,  has  an  intense  odour; 
with  concentrated  hydrochloric  acid,  ityields  sylvestrene  dihydrochloride, 
and  is  oxidised  by  1%  permanganate  solution  in  the  cold,  yielding  the 
glycerol,  C10H17(OH)3,  which  is  obtained  as  a  viscid,  colourless  oil,  b.  p. 
165°/11  mm.  This,  on  oxidation  with  chromic  and  dilute  sulphuric 
acid,  yields  an  oil  which  has  an  aldehyde-like  odour,  and  reduces  silver 
solutions. 

Sylvecarvone,  C10HuO,  formed  by  removal  of  hydrogen  chloride  from 
sylvestrene  nitrosochloride  and  hydrolysis  of  the  resulting  oxime  by 
boiling  oxalic  acid,  is  obtained  as  an  oil,  and  forms  a  semicarbazone, 
C10H14:N-NH-CO*NH2,  crystallising  in  needles,  m.  p.  175 — 177°. 

II.  Synthesis  of  Anethole  from  Anisaldehyde  and  of  isoSofrole  from 
Piperonal. — [With  Edgar  Evans.] — The  action  of  zinc  and  ethyl 
a-bromopropionate  on  anisaldehyde  in  benzene  solution  leads  to  the 
formation  of  the  hydroxy -Qstvr,  OMe,C6H4*CH(OH)‘CH  Me'C02Et,  b.  p. 
235 — 245°/13  mm.,  which,  when  heated  with  potassium  hydrogen 
sulphate  at  150°,  loses  water  and  forms  ethyl  /3-anisyl-a-methylacrylate, 
0Me-CfiH4-CH:CMe-C02Et,  b.  p.  170— 180°/25  mm.  The  acid 
(Perkin,  this  Journ.,  1877,  i,  411),  when  slowly  distilled,  loses  carbon 
dioxide  and  forms  anethole. 

fi-Piperonyl-a-methylacrylic  acid,  CH2-\Q^>C6H3*ClECMe*C02H,  pre¬ 
pared  in  the  same  manner  from  piperonal  and  ethyl  a-bromopropionate, 
when  heated  loses  carbon  dioxide  and  yields  fsosafrole. 

III.  Occurrence  of  Sabinene  in  Ceylon  Cardamom  Oil  and  in  Majorana 
Oil. — A  hydrocarbon,  b.  p.  165 — 167°,  D  0*846,  obtained  from  cardamom 
and  majorana  oils  was  considered  previously  (this  vol.,  i,64)to  be  sabinene. 
As  this  is  now  confirmed  by  oxidation  of  the  hydrocarbon  by  means  of 
permanganate  with  formation  of  sabinic  acid,  it  is  probable  that  the 
terpinene  obtained  from  these  oils  by  Weber  (Abstr.,  1887,  596)  and 
Biltz  (Abstr.,  1899,  i,  535)  was  formed  by  transformation  of  the 
sabinene  present  (this  vol.,  i,  229). 

IV.  Isomeric  Camphenes  and  a  New  Camphenecamphoric  Acid. — 
[With  Paul  Gutmann.] — Various  observations  have  suggested  that 
naturally  occurring  camphene  melts  at  a  lower  temperature  than 
does  synthetical  camphene.  To  determine  whether  this  difference 
results  from  the  presence  of  impurities  in  the  naturally  occurring 
hydrocarbon  or  from  the  existence  of  different  camphenes,  the  authors 
have  investigated  a  camphene,  m.  p.  39°,  b.  p.  160 — 161°,  D40  0*8555, 
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[a]D  -84*9°,  1,46207,  obtained  from  Siberian  pinewood  oil.  This, 

on  oxidation  with  permanganate,  yields  a  new  camphenecamphoric 
acid,  C10H16O4,  which  crystallises  in  needles  or  leaflets,  m.  p.  142°, 
[a]D  -  1*66°  ;  the  silver  salt,  C10H14O4Ag2,  was  analysed.  On  conversion 
into  the  chloride  and  treatment  with  ammonia,  the  acid  yields  the 
amide,  C10H18O2N2,  crystallising  in  needles,  m.  p.  197°.  The  dianilide, 
C32H20O2N2,  m.  p.  218°.  The  action  of  acetyl  chloride  on  the  acid  in 
chloroform  solution  leads  to  the  formation  of  a  syrupy  anhydride, 
which  reacts  with  aniline,  forming  an  anilic  acid. 

Small  amounts  of  a  glycol  and  of  an  acid,  which  forms  a  sparingly 
soluble  sodium  salt,  are  formed  together  with  the  camphenecamphoric 
acid  by  oxidation  of  the  naturally  occurring  camphene.  This  is  con¬ 
verted  into  fsoborneol  by  Bertram’s  reaction,  and  forms  a  solid  hydro¬ 
chloride,  which,  on  treatment  with  aniline,  yields  a  camphene,  m.  p. 
51°;  on  bromination  by  Reychler’s  method,  the  camphene,  m.  p.  39°, 
yields  a  dibromide,  m.  p.  89°.  In  view  of  these  facts,  the  naturally 
occurring  camphene  is  considered  to  be  a  physical  isomeride  of  the 
synthetical  hydrocarbon. 

A  specimen  of  camphene  obtained  from  citronella  oil  yielded  on 
oxidation  the  camphenecamphoric  acid,  m.  p.  142°.  Another  camphene, 
m.  p.  50°,  b.  p.  160 — 161°,  [a]u  +  103*89°,  prepared  by  the  action  of 
sodium  nitrite  on  pure  bornylamine  in  acetic  acid  solution,  on  oxidation 
yields  a  camphenecamphoric  acid,  m.  p.  141 — 142°,  which  is  not 
identical  with  the  acid  obtained  from  the  naturally  occurring  camphene. 

G.  Y. 

Constituents  of  Ethereal  Oils.  Teresantalic  Acid,  C10H14O2 ; 
a  New  Norcamphor  and  its  Derivatives.  Friedrich  W. 
Semmler  and  Konrad  Baktelt  ( Ber .,  1907,  40,  4465 — 4472.  Com¬ 
pare  this  vol.,  i,  703). — It  has  been  shown  by  Muller  (Abstr.,  1900, 
i,  677)  that  teresantalic  acid  (I)  is  decomposed  by  sulphuric  acid  with 
formation  of  a-santene.  An  endeavour  has  now  been  made  to  study 
the  course  of  this  complicated  reaction  by  employing  formic  in  place  of 
sulphuric  acid.  Here  also  the  reaction  is  complicated,  and  leads  to  the 
formation  of  two  products. 

(a)  The  formate  of  7r-norborneol,  C10H16O2,  b.  p.  87 — 94°/9  mm., 
D20  1*0092,  nQ  T46559,  [a]D  -1015°,  when  boiled  with  alcoholic 
potassium  hydroxide  is  hydrolysed  to  tj -norborneol  (II),  m.  p.  68 — 70°, 
b.  p.  87 — 88°,  which  is  optically  inactive.  The  acetate,  CnH1802,  b.  p. 
89— 90*5°/9  mm.,  D20  0*987,  wD  1*45962. 

tv- Nor  camphor,  C9H140,  formed  by  oxidation  of  7r-norborneol  with 
chromic  acid  in  glacial  acetic  acid  solution,  has  m.  p.  about  30°,  b.  p. 
75 — 76°/9  mm.,  D20  0*966,  wD  1*46900,  is  optically  inactive,  and  on 
treatment  with  sodium  and  isoamyl  formate  in  ethereal  solution  yields 
an  oxymethylene  derivative,  C10H14O2,  b.  p.  110 — 113°/9  mm.,D20  1*066, 
nD  1  *50045,  which  gives  an  intense  bluish-violet  coloration  with  ferric 
chloride. 

Tr-Norisoborneol,  C9H]0O,  m.  p.  91 — 92°,  b.  p.  88°/9  mm.,  is  prepared 
by  reduction  of  Ihe  ketone  with  sodium  and  alcohol. 

( l )  The  lactone  (III),  m.  p.  190°,  on  reduction  with  sodium  and 
alcohol  forms  a  glycol,  m.  p.  254°,  which  when  distilled  with  steam  in 
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presence  of  sulphuric  acid  yields  a  volatile  oxide ,  C10H16O,  m.  p.  148°. 
The  hydroxy-acid,  C10H16O3,  m.  p.  196°,  corresponding  to  the  lactone, 
forms  a  methyl  ester,  GnH1803,  b.  p.  125°/9  mm.,  D20  1*098 
nD  1*48616. 

The  lactone  (IV),  m.  p.  103°,  obtained  by  Muller  (loc.  cit.)  from 
teresantalic  acid  hydrochloride,  is  reduced  to  a  glycol,  C10H18O2,  b.  p. 
160 — 163°/10  mm.  Hydrolysis  of  the  lactone  leads  to  the  formation 
of  a  hydroxy-acid,  C10H16O3,  m.  p.  159°,  which  forms  an  ethyl  ester, 
b.  p.  120—123o/9  mm.,  D20  1*0  8  9,  nD  1*48228. 


/CH2 - CHv 

CH^—  CMe(C02H)  -j - ^CMe 

XCH2 - OH/ 

(I.) 


/CH2-CH(OH)v 

CH7 - CHMe - 7CMe 

\CH2 - OH/ 

(II.) 


0— CO 

/CH2X — CHv 

CHX - CMe - )CMe 

XCH2 - OH/ 


(HI.) 


CO-O 


CH 


ch2-;— CHv 
v  - CMe —  x 

xch2 — ch2 

(IV.) 


CMe. 


It  remains  undecided  whether  the  two  lactones  and  their  hydroxy- 
acids  are  structurally  or  stereo-chemically  isomeric.  The  constitu¬ 
tional  formulae  given  are  ascribed  to  teresantalic  acid  and  its  deriv¬ 
atives  on  the  former  supposition,  which  necessitates  the  assumption 
that  various  hypothetical  intermediate  products  are  formed  by  the 
action  of  formic  acid  on  teresantalic  acid.  G.  Y. 


The  Present  Position  of  the  Chemistry  of  Rubber.  Samuel 
S.  Pickles  {Brit.  Assoc.  Reports,  1906,  70,  233 — 257). — A  r6sum6  of 
the  different  methods  employed  in  attacking  the  problem  of  the 
chemical  constitution  of  rubber.  G.  T.  M. 


The  Cyanogenetic  Glucoside  of  Flax.  (Iffnseed.)  Wyndham 
R.  Dunstan  and  Thomas  A.  Henry  {Bull.  Acad.  roy.  Belg.,  1907,  790 — 
793).  Linamarin.  Armand  Jorissen  {ibid.,  793 — 798). — Polemical, 
in  reference  to  the  question  whether  the  name  phaseolunatin  or 
linamarin  should  be  used  for  this  glucoside  (see  Jorissen  and  Hairs, 
Abstr.,  1885,  181  ;  1892,  502  ;  Jouck,  Diss.  Strasbourg,  1902  ;  Dunstan 
and  Henry,  Abstr.,  1904  ii,  711  ;  Jorissen,  this  vol.,  i,  434). 

T.  A.  H. 

Bromo-derivatives  of  Dimethyl-  and  Trimethyl-furandi- 
carboxylic  Acids.  Hypolyt  Trephilieff  {Ber.,  1907,  40,  4388 — 
4389). — Complicated  changes  occur  when  these  acids  are  brominated 
in  aqueous  solution.  Tetrabromo-derivatives  are,  however,  obtained 
from  methronic  acid,  ethyl  methronate,  and  methyl  methronate  by 
exposing  these  substances  to  the  action  of  bromine  vapour  at  the  ordinary 
temperature  for  two  to  three  weeks.  Nitric  acid  oxidises  tetrabromo- 
methronic  acid  to  oxalic  acid  j  lead  peroxide  oxidises  this  acid  to 
succinic  acid. 

Condensation  of  maleic  acid  and  ethyl  acetoacetate  in  the  presence 
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of  acetic  anhydride  results  in  the  formation  of  a  compound ,  CuHu03, 
of  m.  p.  137°.  W.  R. 


Benzopyronium  and  Higher  Homologous  and  Isologous 
Pyronium  Rings.  Herman  Decker  and  Theodor  von  Fellenbero 
(Annalen,  1907,  356,  281—342.  Compare  this  vol.,  i,  950).— The 
oxygen-free  salts  of  triphenylcarbinol  having  been  recognised  as 
carbonium  salts,  the  constitution  of  the  substances  described  as  salts 
of  xanthonium  (BLLnzly  and  Decker,  Abstr.,  1904,  i,  912)  and 
coeroxonium  (Decker,  Abstr.,  1906,  i,  687)  and  their  sulphur  isologues, 
and  of  dinaphthoxonium  and  coerdioxonium  (Decker,  ibid.,  874), 
became  doubtful,  since  these  possess  the  atomic  groupings  of  di-  and 
tri-phenylcarbinol  and  may  equally  be  carbonium  salts.  In  favour  of 
the  oxonium  constitution  is  the  difference  in  the  basicities  of  tri¬ 
phenylcarbinol  and  phenylxanthanol ;  whilst  salts  of  the  former  are 
not  formed  by  the  action  of  hydrochloric  acid  and  are  decomposed  by 
70%  sulphuric  acid,  phenylxantlionium  salts  are  stable  in  10%  sulphuric 
acid  and  are  readily  formed  by  means  of  hydrochloric  acid.  More¬ 
over,  the  sulphur  isologues  are  more  strongly  basic  than  the  oxygen 
compounds  in  agreement  with  the  known  greater  stability  of  thionium 
than  oxonium  salts.  It  is  now  found  that  the  action  of  magnesium 
phenyl  bromide  on  coumarin  or  of  concentrated  hydrochloric  acid  on 
o-hydroxybenzylideneacetophenone  leads  to  the  formation  of  a  sub¬ 
stance  which  must  be  2-pbenylpyronium  chloride  (I),  as  a  substance 
having  the  other  possible  constitution  (II)  would  not  be  a  salt : 


L  1  JPk 


O 

Cl 

(I.) 


I  II  1/ 


Ph 


o 

H 

(II.) 


Cl 


It  is  argued  that  as  the  benzopyronium  salts  ai'e  isologues  of  the 
quinolonium  series,  so  the  salts  of  xanthonium  and  thioxanthoniume 
must  be  isologous  with  the  acridonium  and  those  of  coeroxonium  and 
coerthionium  with  the  coeramidonium  (Decker,  Ferrario,  and  Schenk, 
Abstr.,  1906,  i,  690)  derivatives.  The  preparation  and  properties  of 
a  number  of  salts  of  benzopyronium,  xanthonium,  coeroxonium,  and 
their  isologues  are  described. 

Benzopyronium  chloride,  prepared  by  heating  gluco-o-coumaraldehyde 
with  concentrated  hydrochloric  acid,  is  readily  soluble;  the  ferri- 
chloride,  C0H7OCl,FeCl3,  forms  a  yellow,  crystalline  powder,  m.  p. 
199°  (corr.),  and  when  heated  with  aqueous  acetone  gives  an  odour  of 
fennel  ;  the  aurichloride,  C9H7OCl,AuCl3,  crystallises  in  brownish- 
yellow,  microscopic  needles,  m.  p.  198 — 200°  (corr.). 

2-Methylbenzopyronium  ferrichloride,  C10H9OCl,FeCls,  prepared 
from  o-hydroxycinnamyl  methyl  ketone,  crystallises  in  yellow  needles, 
m.  p.  118 — 119°  (corr.).  The  cadmiobromide,  C10H8OBr,CdBr2,  forms 
a  yellow,  crystalline  powder.  The  free  base  is  unstable  and  readily 
changes  into  a  dye.  The  iodide,  C10Hg()I,  prepared  from  coumarin 
and  magnesium  methyl  iodide,  crystallises  in  greenish-brown  needles, 
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m.  p.  56 — 60°,  readily  loses  iodine,  and  when  hoated  with  aqueous 
sulphurous  acid  is  decomposed,  forming  coumarin. 

2-Phenylbenzopyronium  chloride ,  C15HnOC],  crystallises  in  yellow 
leaflets,  m.  p.  69 — 70°  (corr.),  and  is  hygroscopic.  The  ferrichloride, 

C15HnOCl,FeCl3, 

yellow  needles,  m.  p.  125 — 129°  (corr.),  aurichloride, 

C^H^OCl.AuClg, 

m.  p.  200 — 202°,  mercurichloride,  brownish-yellow  needles,  m.  p. 
183 — 185°,  cadmiobromide,  C^H^OB^CdBr^  brownish-yellow  needles, 
m.  p.  190 — 192°,  perbromide,  C15HnOBr,Br2,  orange-red  crystals,  m.  p. 
122°,  periodide,  C15HuOI,l2,  m.  p.  147—148°,  unstable,  and  iodide, 
orange-red  crystals,  are  described.  A  by-product  from  the  action  of 
magnesium  phenyl  bromide  on  coumarin,  which  is 
insoluble  in  hydrochloric  acid,  will  be  described  later 
(compare  Houben,  Abstr.,  1904,  i,  302,  334).  The 
action  of  sodium  hydroxide  and  much  water  on  the 
chloride  leads  to  the  formation  of  a  greenish-brown 
precipitate  containing  the  carbinol  base,  which  has  the  annexed  con¬ 
stitution,  and  is  obtained  also  by  the  action  of  ammonia  on  the  chloride 
in  ethereal  solution. 

[With  Fritz  Dinner.] — 2-o-Tolylxanthen-^-ol, 


1/ 


o 


prepared  from  xanthone  and  magnesium  o-tolyl  bromide  (compare 
Biinzly  and  Decker,  loc.  cit.),  crystallises  from  benzene  in  colourless 
needles,  and  loses  at  110°;  m.  p.  150-5°.  o -Tolylxanthonium 


ferrichloride,  ^>C6H4,  crystallises 

brown  needles,  m.  p.  208 — 209°.  o-Tolylxanthen, 


yellowish- 


c9h4<^(°AG>c6h< 


prepared  by  boiling  o-tolylxanthenol  with  hydriodic  acid  and  red 
phosphorus  in  acetic  anhydride  solution,  crystallises  in  colourless 
needles,  m.  p.  119°,  and  dissolves  in  cold  sulphuric  acid,  forming  the 
xanthonium  salt.  A  substance ,  C23Hig02  or  C23H20O2,  crystallises  in 
large  plates,  m.  p.  162°,  a  hydrocarbon,  (C14H13)a;  -  (C9H8)a;,  m.  p.  214°, 
and  a  substance,  crystallising  in  leaflets,  m.  p.  170°,  are  obtained  as 
by-products  of  the  action  of  magnesium  o-tolyl  bromide  on 
xanthone. 

3-Methoxy-9-phenylxanthonium  ferrichloride,  C20H15O2Ol,FeCl3, 
prepared  from  3-methoxyxanthone  and  mag¬ 
nesium  phenyl  bromide,  forms  dark  red  crystals, 
m.  p.  124°,  and  on-treatment  with  water  yields 
S-methoxy-^-phenylxanthen-9-ol,  m.  p.  133°. 
This  has  the  annexed  constitution,  and  with 
acids  yields  oxonium  salts  which  are  stable  in 
10%  hydrochloric  acid  and  form  deep  red, 

fluorescent  solutions. 

2-Methoxy-9-phenylxanthonium  ferrichloride,  prepared  from 
2-methoxyxanthone,  crystallises  in  needles,  m.  p.  154°,  and  is  more 
stable  to  water  and  more  deeply  coloured  than  its  isomeride. 


OH  Ph 
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[With  Enos  Ferrario.] — The  green,  fluorescent  solution  obtained 
on  dissolving  fluoran  in  concentrated  sulphuric  acid  contains 
9-o -carboxyphenylxanthonium  sulphate,  which  is  stable  only  in  the 
concentrated  acid.  The  ferrichloride,  C02H,C6H4,0lsH80Cl,FeCl3> 
prepared  by  adding  hydrochloric  acid  containing  solid  ferric  chloride 
to  a  hot  solution  of  fluoran  in  acetic  acid,  crystallises  in  yellow 
needles,  m.  p.  200°.  Fluoran  does  not  form  a  xanthonium  salt  with 
fuming  hydrochloric  acid ;  this  difference  in  behaviour  from  the  other 
members  of  the  group  results,  not  only  from  the  negative  influence  of 
the  carboxylic  group,  but  also  from  the  tendency  of  the  carbinol  base 
to  lactone  formation. 

Dimethylfluoran  forms  a  xanthonium  ferrichloride,  C22Hl703Cl,Fe(Jl3, 
crystallising  in  orange  needles,  m.  p.  215°. 

Coeroxonol  (Abstr.,  1906,  i,  688)  forms  ethers  when  boiled  with  the 
corresponding  alcohols.  The  methyl  ether,  C21Hl403,  crystallises  in  colour¬ 
less  needles,  m.  p.  133°.  The  n-propyl  ether,  C23H1803,  m.  p.  151°.  The 
iso  butyl  ether,  C24H20O3,  m.  p.  132°.  These  ethers  are  convertible  into 
each  other  ;  thus  the  methyl  ether  is  formed  when  the  ethyl  ether  is 
boiled  with  a  large  excess  of  methyl  alcohol.  Coeroxonol  condenses 
readily  with  acetone,  forming  acetonylcoeroxone,  m.  p.  146°,  which 
yields  coeroxonium  salts  when  heated  with  hydrochloric  or  sul¬ 
phuric  acid. 

[With  Leo  Stern.] — Erythroxyanthraquinone  p -tolyl  ether,  C2lH1403, 
prepared  as  described  in  D.R.-P.  158531  (Abstr.,  1905,  i,  797), 
crystallises  in  yellow  needles,  m.  p.  128  5°,  and,  when  heated  with 
fuming  sulphuric  acid  and  treated  with  ferric  chloride,  yields 
14 -methylcoeroxonium  ferrichloride,  C21H1302Cl,FeCl3,  which  is  obtained 
in  reddish-brown  crystals,  m.  p.  232 '5 — 235’5°,  has  the  properties 
characteristic  of  coeroxonium  salts,  and  becomes  colourless  on  treat¬ 
ment  with  water.  \A-Methylcoeroxone-9-ol  (annexed 
formula)  separates  from  benzene  in  colourless  crystals, 
m.  p.  176°,  and  reacts  with  acids,  forming  the  dark  red 
oxonium  salts.  The  ethyl  ether,  C23H1803,  crystallises 
in  needles,  m.  p.  139°. 

[With  Enos  Ferrario.]— 4  : 1 4-Dimethyl  coeroxone- 
9-ol,  previously  described  (Abstr.,  1906,  i,  688)  as 
3  : 13-dimethylcoeroxonol,  has  m.  p.  170°  (152°:  loc. 
cit.).  The  methyl  ether,  C23H1803,  forms  colourless 
105°.  The  ethyl  ether,  C24H20O3,  m.  p.  145°.  The 
action  of  mineral  acids  on  the  carbinol  leads  to  the  formation  of 
oxonium  salts;  the  ferrichloride,  m.  p.  210°  (160°:  loc.  cit.).  Re¬ 
duction  of  the  carbinol  base  or  of  the  oxonium  salts  leads  to  the 
formation  of  4  : 1  k-dimethylcoeroxen- 1 0-oZ,  which  has  a  strong  green 
fluorescence,  dissolves  in  aqueous  sodium  hydroxide,  forming  an  orange- 
red  solution,  and  is  very  readily  oxidised.  The  acetate  is  obtained  in 
yellow  crystals,  m.  p.  230°. 

[With  August  Wursch.] — 1  -Thiolanthraquinone  p -tolyl  ether, 
02iH1402S,  prepared  from  potassium  a-anthraquinonesulphonate, 
yj-thiocresol,  and  potassium  hydroxide,  or  from  nitroanthraquinone, 
crystallises  in  orange-red  needles,  223—225°,  and  when  heated  with 
fuming  sulphuric  acid  yields  the  14 -methylcoerthionium  salt,  which  is 
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isolated  as  the  ferrichloride,  C21H13OSCl,FeCl3,  obtained  in  blackish- 
green  crystals,  m.  p.  240°.  li-Methylcoerthione-9-ol,  C21H1402S,  formed 
by  the  action  of  water  on  the  thionium  salt,  separates  from  benzene 
as  a  white,  crystalline  powder,  m.  p.  235°,  and  on  reduction  yields 
li-methylthiene-10-ol,  C21H14OS,  m.  p.  247°,  which  forms  yellow 
solutions  with  green  fluorescence,  and  is  soluble  in  alkalis. 

[With  Enos  Ferrario.] — When  heated  with  phosphoric  acid  or  a 
mixture  of  phosphoric  and  sulphuric  acids,  anthra- 
rufin  diphenyl  ether  is  converted  into  coerdi- 
oxonium  salts  having  the  constitution  (I). 
The  ferrichloride,  C2cH1402Cl2,2FeCl3,  is  obtained 
as  a  black,  crystalline  precipitate.  The  su7phate, 
hexabromide,  and  iodide  are  described.  When 
treated  with  water,  the  ferrichloride  yields  coerdi- 
oxendiol  (II),  which  separates  as  a  violet, 
crystalline  powder,  forms  violet-blue  to  violet- 
red  solutions  with  intense,  brownish-red  fluor¬ 
escence,  and  is  reduced  to  coer dioxen.  This  forms 
an  orange-red  precipitate,  sublimes,  forming  a 
red  sublimate,  dissolves  in  ether  or  benzene  to  an  orange  solution 
with  intense  green  fluorescence,  and  is  readily 
oxidised,  yielding  the  dioxonium  salts. 

1  :  5 -Dithiolanthraquinone  diphenyl  ether, 

C26H1602S2,  prepared  by  boiling  dinitroanthra- 
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C,H3<c(8I)>°eH3 

^ quinone,  thiophenol,  and  potassium  hydroxide 
64  ’  in  alcoholic  solution,  crystallises  in  orange-red 

plates,  m.  p.  247°,  and  on  prolonged  heating  at  200°  and  treatment 
with  sulphuric  acid  and  ferric  chloride  yields  coerdithionium  ferri¬ 
chloride,  02GH14S2Cl2,2FeCl3,  which  forms  black  crystals,  with  a  green 
shade  when  powdered,  m.  p.  258 — 260° ;  the  hexabromide  forms  an 
olive-green  precipitate.  Coerdithiendiol,  formed  by  the  addition  of 
water  to  the  coerdithionium  salts,  separates  from  glacial  acetic  acid  in 
colourless  crystals,  m.  p.  248°,  yields  a  coloured,  fluorescent  solution  if 
strongly  heated  in  acetic  acid,  and  is  reduced  to  coerdithien,  which  is 
obtained  as  an  orange  precipitate,  sublimes  unchanged,  forms 
fluorescent  solutions,  and  is  readily  oxidised  to  the  dithionium  salts. 

1  : 5 -Dithiolanthraquinone  di-'p-tolyl  ether,  C2SH20O9S2,  prepared  from 
thio-p-cresol,  potassium  hydroxide,  and  dinitroanthraquinone,  forms 
reddish-brown  crystals,  m.  p.  249°.  Dimethylcoerdithionium  ferri¬ 
chloride  forms  black  crystals,  m.  p.  204°.  Dimethylcoerdithenol  is 
colourless.  Dimethylcoerdithien  is  yellowish-red,  forms  solutions  with 
green  fluorescence,  and  is  readily  oxidised  to  the  dithionium  salts. 

The  isologous  coerdiamidonium  compounds  have  been  previously 
described  (Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.,  Abstr.,  1902,  i, 
501). 

The  relation  of  the  coeroxonium  salts  to  the  coeroxonols  and  the 
similar  relations  in  the  isologous  series  are  discussed  in  the  light  of 
Thiele’s  theory  of  partial  valencies.  G.  Y. 


Preparation  of  Coeroxonium  and  Coerthionium  Derivatives. 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  186882. 
Compare  Abstr.,  1905,  i,  797  ;  1906,  i,  687). — The  aryl  ethers  and  aryl 
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thioethers  of  the  anthraquinone  series  when  condensed  with  neutral  or 
acid  dehydrating  agents  give  rise  to  coeroxonium  and  coerthionium 
derivatives,  which  are  used  in  the  preparation  of  colouring  matters. 

Coeroxonium  sulphate  (I)  results  from  the  dehydrating  action  of 
70%  sulphuric  acid  or  zinc  chloride  on  1-phenoxyanthraquinone  (erythr- 
oxyanthraquinone  phenyl  ether)  : 


(I.)  (II.)  (HI.) 

The  free  coeroxonium  base  (coeroxonol ;  loc.  cit.),  a  white,  crystalline 
precipitate,  is  set  free  from  the  sulphate  by  ammonia;  its 'ethyl  ether, 
C22H1603,  m.  p.  145°,  is  a  well-defined,  crystalline  substance. 

Coeroxonium  ferrichloride,  C20HnO2Cl,F<:-C]3,  m.  p.  233°,  is  obtained 
in  dark  red  crystals  on  adding  ferric  chloride  and  strong  hydrochloric 
acid  to  the  sulphate  solution. 

Benzocoeroxonium  salts  are  obtained  when  the  /2-napht.hyl  ether  of 
1-hydroxyanthraquinone  are  employed  in  the  fore¬ 
going  condensation. 

j Benzocoeroxonium  sulphate  (II),  the  corresponding 
chloride,  and  the  ferrichloride ,  C24H1302Cl,FeCl3,  are 
sparingly  soluble,  dark  violet,  crystalline  salts.  The 
free  base,  benzocoeroxonol,  m.  p.  186 — 187°,  separates 
in  almost  colourless  crystals. 

iso  Benzocoeroxonium  sulphate  (III)  is  obtained  in  a 
similar  manner  from  a-naphthyl-l-oxyanthraquinone. 

Coerthionium  sulphate  (IV)  is  a  violet-red  salt  re¬ 
sulting  from  the  condensation  of  phenyl- 1-thioanthra- 
quinone  ;  its  carbinol  base  may  be  crystallised  from  alcohol.  The 
coerthionium  salts  are  generally  more  intensely  coloured  than  the 
corresponding  coeroxonium  derivatives.  G.  T.  M. 

Action  of  Q-rignard’s  Reagent  on  Cinchonicine.  Ezio  Coman- 
ducci  (Boll,  chim.  Farm.,  1907,  40,  753 — 756). — With  magnesium 
ethyl  iodide,  cinchonicine  yields  a  pale  yellow,  amorphous,  additive 
compound,  which  is  stable  when  kept  in  a  sealed  tube  or  over  sulphuric 
acid.  This  compound  no  longer  contains  the  ketonic  or  vinyl  group, 
and,  when  treated  with  dilute  sulphuric  acid,  it  yields  a  product  which, 
after  repeatedly  dissolving  in  hydrochloric  acid  and  precipitating  with 
ammonia,  has  the  composition  NHIC10H18N(CEt’OH)’CH2'CH2Et  or 
HH:CI6H18N (CEf  OH) •  CH MeEt.  T.  H.  P. 

Action  of  Halogen  on  Morphine  Derivatives.  Eduard 
Vongerichten  and  0.  Densdorff  ( Ber .,  1907,  40,  4146 — 4154).— A 


(IV.)  so4h 
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continuation  of  the  work  of  Yongerichten  and  Hiibner  (this  vol.,  i, 
718),  who  studied  the  action  of  bromine  on  morphine,  codeine,  a-  and  /3 - 
methylmorphimethines  and  dihydromethylmorphimethine  respectively. 

Acetyl-a-methylmorphimethine,  in  dilute  acetic  acid  solution,  behaves 
like  a-methylmorphimethine  in  uniting  with  only  1  mol.  of  bromine  ; 
in  more  concentrated  acetic  acid  solution,  3  atoms  of  bromine  are 
added  on.  Acetyldibromodihydro-a-melhylmorphimelhine  hydrobromide, 
C21H2504NBr2,HBr,  has  m.  p.  about  202°  (decomp.)  ;  the  platinichloride, 
(C21H2404NBr)2,H2PtCl6,  was  prepared.  By  the  action  of  sodium 
methoxide  on  acetyl  bromo-a-methylmorphimethine,  bromo-a-methyl- 
morphimethine  was  obtained  ;  the  platinichloride, 
(C19H2203NBr)2,H2PtClf), 

and  the  melhiodide  C19H2203NBr,MeI,  were  prepared. 

Acelylbromoiso  -  a-  melhylmorphimethine  hydrobromide , 

C21H2,04NBr,HBr, 

obtained  by  boiling  acetyldibromodihydro-a-methylmorphimethine 
hydrobromide  with  acetic  anhydride,  separates  from  water  in  glisten¬ 
ing  needles,  decomposing  at  235°. 

Acetylnor-p-thebaine  methobromide,C2l\l2{OiNBr,  obtained  by  heating 
acetoxybromodihydro-a-methylmorphimethine  with  acetic  anhydride, 
crystallises  in  needles  or  prisms,  m.  p.  231 — 233°.  Acetylnor-p-thebaine 
melhiodide,  formed  by  the  addition  of  potassium  iodide  to  the  preceding 
compound,  has  m.  p.  236°.  Nor-p-thebaine  methiodide,  019H2203NI,  has 
m.  p.  220°.  A.  McK. 

Preparation  of  Sulphonic  Acids  of  Acetyl  Derivatives  of 
Morphine.  Knoll  &  Co.  (D.R.-P.  195601.  Compare  this  vol.,  i,  235). 
— When  morphine  is  gently  heated  with  a  mixture  of  acetic  anhydride 
and  sulphuric  acid  which  no  longer  gives  the  reactions  of  sulphuric 
acid,  it  is  converted  into  triacetylmorphine.  When,  however,  the 
reaction  is  carried  out  at  temperatures  lower  than  that  required  to 
convert  acetyl  sulphuric  acid  into  sulphoacetic  acid,  then  the  base  is 
simultaneously  acetylated  and  sulphonated.  The  product,  diacetyl - 
morphinesulphonic  acid,  is  precipitated  by  ether  from  its  aqueous  or 
alcoholic  solutions  as  a  white  powder,  which  on  acidifying  separates  from 
its  alkaline  solution  in  clusters  of  needles  not  melting  below  280°. 
As  is  generally  the  case,  the  introduction  of  the  sulphonic  group  greatly 
diminishes  the  toxic  action  of  morphine.  G.  T.  M. 

Intermediate  Product  in  the  Formation  of  ajooMorphine. 

Lorenz  Ach  and  Hermann  Steinbock  [Ber.,  1907,  40,  4281 — 4285). — 
The  restricted  action  of  hydrochloric  acid  on  morphine  yields  a 
compound,  termed  by  the  authors  /3-chloromorphide,  which  is  isomeric 
with  Schry ver  and  Lees’  chloromorphide  (Trans.,  1900,  77,  1024),  and 
can  also  be  prepared  from  the  latter  by  the  gentle  action  of  hydro¬ 
chloric  acid. 

(S- Chloromorphide ,  C17H1802NC1,  crystallises  from  ether  in  a  drusy 
mass  of  prisms  or  from  alcohol  in  prisms,  m.  p.  188°,  and  is  more 
readily  soluble  in  alcohol  or  benzene  than  its  isomeride.  When  freshly 
precipitated  from  its  salts,  /3-chloromorphide  is  readily  soluble  in  ether, 
but  after  one  crystallisation  it  dissolves  only  sparingly  in  this  solvent. 
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Its  salts  are  mostly  readily  soluble,  but  the  nitrate  separates  easily  in 
prisms.  With  sulphuric  acid,  it  yields  a  su^^o-derivative, 

Ci7H1805NC1S,  _ 

which  crystallises  from  water  in  glassy  prisms  containing  1H20,  and 
has  a  neutral  reaction  in  aqueous  solution ;  the  sulpho-compound 
yields  a  crystalline  acetyl  derivative,  and,  when  heated  with  water  at 
140°,  it  is  converted  into  a  crystalline  sw^oAo-compound  free  from 
chlorine. 

The  isomeric  chloromorphide  (loc.  cit.)  yields  no  crystalline  sulpho- 
derivative. 

/?- Chloromorphide  meihiodide,  C18H2102NC1I,  separates  from  water  in 
dense  crystals,  m.  p.  210°  (decomp.),  and  is  decomposed  when  heated 
with  an  aqueous  alkali,  yielding  a  volatile  base. 

Acetyl- ^-chloromorphide,  C19H20O3NCl,  crystallises  from  alcohol  in 
needles,  m.  p.  163°,  and  yields  a  methiodide,  m.  p.  177°  (decomp.). 

T.  H.  P. 

Preparation  of  Additive  Products  of  Alkylnarceine  or  Alkyl- 
homonarceine  and  their  Alkyl  Ethers.  Knoll  &  Co.  (D.R.-P. 
186884.  Compare  this  vol.,  i,  236). — Methylnarc.eine  methosulphate, 
C23H26Me08NMe-S04Me, 

m.  p.  184 — 186°,  formed  by  the  interaction  of  narceine  (1  mol.)  and 
methyl  sulphate  (2  mols.)  in  alcoholic  potassium  hydroxide  ;  its  hydro¬ 
chloride  decomposes  at  196°.  The  following  compounds  are  also  described. 
Ethylnarceine  ethiodide,  C23H26Et08NEtI,  m.  p.  140 — 144°,  produced 
by  the  combination  of  ethylnarceine  and  ethyl  iodide  at  80°  ;  diethyl- 
narceine  methiodide,  C23H25Et208NMeI,  m.  p.  184—185°;  dimethyl 
methylnarceine  methophosphate,  C23H20MeO8N  Me*P04Me2,  its  hydro¬ 
chloride,  m.  p.  136°;  methylnarceine  methobenzenesulphonate, 
C23H26Me08NMe  •  S03Ph, 

hydrochloride,  m.  p.  136°;  methylnarceine  methonitrate, 

C23H26Me08NMe-N03.  G.  T.  M. 

Preparation  of  o^oNarceine.  Knoll  &  Co.  (D.R.-P.  187138. 
Compare  this  vol.,  i,  236). — a^oNarceine  (I),  yellow  needles,  m.  p. 
112 — 115°,  is  obtained  by  treating  narceine  (II)  with  dehydrating 

agents,  such  as  mineral 
acids,  acid  chlorides,  or 
acid  anhydrides ;  it  is 
extracted  with  ether  and 
converted  into  its  hydro¬ 
chloride, 

C23H250rN,HCl,H20, 

yellow  needles,  m.  p. 
144°.  This  salt  is  only 
sparingly  soluble  in  cold 
water,  but  dissolves  more 
readily  on  warming ;  it 
gives  the  ordinary  alka¬ 
loid  reactions.  Nar¬ 
ceine  is  insoluble  in  water,  but  dissolves  readily  in  the  ordinary 
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organic  media,  excepting  light  petroleum ;  when  warmed  with  alkalis, 
it  is  reconverted  into  narceine.  The  oponarceine  methosulphate 
crystallises  from  alcohol  and  ether  in  needles ;  it  forms  similar 
additive  compounds  with  other  alkyl  halides,  sulphates,  and  phosphates. 

G.  T.  M. 

Anisotheobromine.  von  Sztankay  ( Chem .  Zentr.,  1907,  i,  1806; 
from  Pharm.  Post,  1907,  40,  322). — Anisotheobromine  ( sodium  theo¬ 
bromine  anisate),  NaC7H.r02N4,0Me,C6H4',C02Na,  is  a  white,  slightly 
deliquescent  powder,  melting  and  decomposing  when  carefully  heated. 
Acids  precipitate  theobromine  and  anisic  acid  from  its  aqueous  solu¬ 
tion.  W.  H.  G. 

Condensation  Products  of  Ethyl  Lsevulate,  Hydrogen 
Cyanide,  and  Para- substituted  Anilines.  Hermann  Weber  (Ber., 
1907,  40,  4044 — 4052.  Compare  Kiihling  and  Falk,  Abstr.,  1905,  i, 
372). — The  author’s  aim  is  to  ascertain  the  influence  of  negative  sub¬ 
stituents  on  the  stability  of  the  pyrrolidone  nucleus.  The  condensations 
are  carried  out  in  alcoholic  solution  on  the  water-bath.  1-p-Chloro- 
phenyl-2-methylpyrrolidone-2-carboxylonitrile , 

cn-cm<ch3-ch,>COi 

the  amide,  and  the  carboxylic  acid  have  m.  p.  40 — 42°,  207°,  and  179° 
respectively.  The  corresponding  compounds,  obtained  from  p-bromo- 
aniline,  have  m.  p.  49 — 51°,  208c,  and  189°  respectively  ;  the  barium 
and  silver  salts  and  the  methyl  ester  were  prepared.  The  nitrile  yields 
a  thioamide  with  ammonium  sulphide,  and  y-oximinovaleric  acid  by 
treatment  with  hydroxylamine  hydrochloride.  l-p-Iodophenyl-2- 
methylpyrrolidone-2-carboxyloniirile  is  an  oil,  from  which  the  amide, 
m.  p.  222°,  and  the  carboxylic  acid,  m.  p.  211 — 212°,  are  readily  ob¬ 
tained.  p-Aminobenzonitrile  condenses  with  hydrogen  cyanide  and 
ethyl  lsevulate  to  form  an  oil  from  which  well-defined  derivatives  have 
not  been  obtained.  Ethyl  p-aminobenzoate  condenses  readily  to  form 
the  substance,  CN-CMe(NH-C6H4-C02Et)-CH2-CH-C02Et,  m.  p.  75°, 

from  which  the  dicarboxylic  acid,  C02H*CMe<^Q  j|  .q()Hx 
m.  p.  228 — 229°,  is  obtained  by  hydrolysis ;  the  ethyl  ester-amide , 
NH2-CO*CMe<C^Q'^|  has  m.  p.  149°,  and  the  corre¬ 
sponding  methyl  ester-amide,  171 — 172°.  C.  S. 

[Preparation  of  Amino-Ethers.]  Emanuel  Merck  (D.R-P. 
184968). — The  amino-ethers  having  the  general  formula 

z:n-[ch2vor 

are  obtained  by  treating  the  halogenated  ethers,  X'[CH2]a;*0*R,  with 
secondary  amines.  The  hydrochlorides  of  these  amino-ethers  give 
neutral  solutions  and  have  a  powerful  ansesthetic  action. 

Guaiacyl  c-dimethylaminoamyl  ether,  0Me,C6H4,0'[CH2]6*NMe2, 
m.  p.  144 — 145°,  was  produced  by  mixing  guaiacyl  €-bromoamyl  ether 
with  dimethylamine  in  closed  vessels ;  its  hydrochloride  is  soluble. 
y-Piperidylpropyl  phenyl  ether,  Ph*O‘[CH2]3,C5NH10,  b.  p.  150°/10  mm., 
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e-Piperidylamyl  phenyl  ether,  Ph’OfCHgJj'NCjHjo,  b.  p.  172°/ 
3  mm.  y  -  Piper  idylpropyl  guaiacyl  ether ,  OMe,O6H4,O*[CH2]3*NC5H10, 
b.  p.  1 7  3°/ 1 0  mm.  e-  Pi  per  idyl  amyl  guaiacyl  ether, 
OMe-O6H4-O-[CHsVlJCaH10f 
b.  p.  190°/5  mm.  e-Piperidylamyl  menthyl  ether, 
C10H18-O-[CH2]5.NC6H10, 

b.  p.  170 — 17 2°/ 4  mm,  e-Piperidylpropyl  thymyl  ether,  b.  p.  197°/ 
6  mm.  e-Piper idylamyl  thymyl  ether,  b.  p.  200 — 202°/8  mm.,  and 
e-camphidinylamyl  thymyl  ether,  C10Hls*O,[CH2]5*NC10H18,  hydro¬ 
chloride,  m.  p.  122 — -123°,  were  all  prepared  in  a  similar  manner  from 
the  corresponding  brominated  mixed  ethers.  G.  T.  M. 


Preparation  of  Pyrimidine  Derivatives.  Emanuel  Merck 
(D.K.-P.  185963). — Pyrimidine  derivatives  having  the  general  formula: 

are  obtained  by  condensing  carbamide, 

thiocarbamide,  guanidine,  or  their  derivatives  with  alkyl  malonates, 
malonamates,  or  cyanoacetates,  or  with  malononitrile,  or  mono-  and 
di-alkyl  derivatives  of  substituted  malonic  acids  in  the  presence  of  the 
carbides  of  the  alkali  or  alkaline  earth  metals. 

4-Iminobarbituric  acid  results  from  the  condensation  of  carbamide, 
ethyl  cyanoacetate,  and  sodium  carbide  in  xylene  solution,  being  pre¬ 
cipitated  from  the  resulting  alkaline  solutions  with  acetic  acid. 
5  : 5-Diethylbarbituric  acid  is  similarly  obtained  from  carbamide,  ethyl 
diethylmalonate,  and  sodium  carbide.  G.  T.  M. 


Hydroxylopyridinechromium  Salts.  Additive  Salt  Forma¬ 
tion  with  Metallic  Hydroxides.  Paul  Peiffer  [and  W.  Osann] 
( Ber .,  1907,  40,  4026 — 4036).— The  monohydroxylo-,  dihydroxylo-, 
and  trihydroxylo-compounds,  derived  from  chromiumtetra-aquodi- 
pyridine,  were  found  to  form  salts  with  acids  by  direct  addition 
(Abstr.,  1906,  i,  531).  Such  additive  salt  formation  has  been  studied 
also  in  the  case  of  other  metallic  hydroxides  (this  vol.,  i,  895  ;  ii,  694; 
Werner,  this  vol.,  i,  189,  239  ;  ii,  560).  The  present  paper  contains 
an  account  of  further  observations  made  with  members  of  the  pyridine- 
chromium  series. 

The  hydroxylo-salts,  derived  from  chromiumtetra-aquodipyridine,  are 
prepared  by  three  methods  :  (1)  the  removal  of  a  mol.  of  acid  from  an 
aquo-salt  by  the  action  of  a  base ;  (2)  the  gradual  addition  of  an  acid 
to  a  polyhydroxylo-compound,  which  leads  finally  to  the  formation  of 
the  tetra-aquo-salt,  and  (3)  the  action  of  normal  salts  on  tetra- 
aquo-salts  in  aqueous  solution,  which  leads  only  in  certain  cases  to  the 
formation  of  hydroxylo-salts  in  consequence  of  partial  hydrolysis  of 
the  tetra-aquo-salt  in  solution. 

Hydroxylotriaquodipyridinechromium  thiocyanate  and  sulphate 
have  now  been  prepared  by  the  action  of  ammonium  thiocyanate  and 
sulphate  respectively  on  dihydroxy lodiaquodipyridinechromium  chloride 
in  acetic  acid  solution. 

Dihydroxylodiaquodipyridinechromium  iodide,  [CrPy2(OH2)2(OH)2]  I, 
formed  by  addition  of  potassium  iodide  to  the  dihydroxylo-chloride  in 
acetic  acid  solution  or  to  the  monohydroxylothiocyanate  in  aqueous 
solution,  or  of  hydriodic  acid  to  chromiumtrihydroxyloaquodipyridine, 
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is  obtained  as  a  greenish-grey  powder,  and  on  treatment  with  a  mineral 
acid  yields  the  corresponding  tetra-aquo-salt. 

Dihydroxylodiaquodipyridinechromium  thiocyanate , 
[CrPy2(OH2)2(OH)2]SCN, 

prepared  by  adding  pyridine  to  the  monohydroxy lo-thiocyanate  in 
presence  of  water,  or  by  addition  of  ammonium  thiocyanate  to  an 
aqueous  solution  of  a  soluble  dihydroxylo-salt,  forms  a  greyish-brown 
powder,  has  a  slight  alkaline  reaction  in  aqueous  solution,  and  forms 
the  red  tetra-aquo-salt  on  treatment  with  mineral  acids. 

Dihydroxylodiaquodipyridinechromium  sulphate  forms  a  greyish- 
green  aqueous  solution,  which  appears  reddish-brown  in  thick  layers, 
becomes  red  on  addition  of  mineral  acids,  and  yields  the  chloride  and 
iodide  as  greyish-green  precipitates  on  addition  of  sodium  chloride  and 
potassium  iodide  respectively. 

Dihydroxylodiaquodipyridinechromium  nitrate, 
[CrPy2(0H2)2(0H)2]N03,  _ 

is  formed  when  chromiumtrihydroxyloaquodipyridine  is  treated  with 
a  small  amount  of  nitric  acid,  or  by  the  action  of  pyridine  on  tetra- 
aquodipyridinechromium  nitrate  in  aqueous  solution  ;  it  is  obtained  as 
a  bluish-grey  powder,  has  a  very  slight  alkaline  reaction,  does  not  form 
silver  oxide  with  aqueous  silver  nitrate,  gives  precipitates  of  the 
corresponding  dihydroxylo-salts  when  treated  with  sodium  chloride, 
potassium  bromide  and  iodide,  and  ammonium  thiocyanate,  and  is  con¬ 
verted  into  red  tetra-aquo-salts  by  the  action  of  mineral  acids. 

Tetra-aquodipyridinechromium  nitrate,  [CrPy2(0H2)4](N03)3,  prepared 
by  addition  of  concentrated  nitric  acid  to  the  preceding  salt  and 
evaporation  over  soda-line,  forms  light  red  leaflets,  is  deliquescent, 
dissolves,  forming  red  solutions  in  water  and  alcohol,  and  gradually 
decomposes  to  a  dirty  green,  viscid  mass.  G.  Y. 

[Preparation  of  Isatin  Derivatives.]  Kalle  k  Co.  (D.R.-P. 
182260  and  182261). — The  condensation  of  isatin  and  3-oxy-l-thio- 
naphthen  in  hot  aqueous  sodium  carbonate  leads  to  the  production  of 
a  very  sparingly  soluble  colouring  matter,  having  probably  the  con¬ 
stitution  :  c6h4<^0>c:c<^>nh. 

This  substance  furnishes  a  soluble  reduction  product  on  treatment 
with  alkaline  reducing  agents.  When  isatinacetic  acid  is  substituted 
for  isatin  in  this  condensation,  a  colouring  matter  is  produced  which 
furnishes  a  soluble  sodium  salt  separating  in  lustrous,  bright  red 
crystals.  This  substance  is  a  wool  dye  of  considerable  fastness. 

G.  T.  M. 

Asymmetric  Nitrogen.  XXX.  Resolution  of  a  Cyclic 
Asymmetric  Ammonium  Base.  Edgar  Wedekind  and  O. 
Wedekind  (Bex.,  1907,  40,  4450 — 4456.  Compare  Buckney,  this 
vol.,  i,  722). — The  authors  have  resolved  methylallyltetrahydro- 
quinolinium  c?-bromocamphorsulphonate  by  recrystallisation  from  a 
mixture  of  solvents.  The  less  soluble  £-base  d-acid  salt  has  [a]D  +  39-09°, 
[M]d  +  194-7°,  and  on  treatment  with  concentrated  aqueous  potassium 
iodide  yields  the  iodide,  [a]D  +20’57°,  [M]D  -64-98°,  which  rapidly 
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undergoes  racemisation  when  dissolved  in  methyl  alcohol.  The  move 
soluble  d- base  rf-acid  salt  has  [a]D  +76*48°,  [M]D  +380*7°.  These 
values  give  [M]D  —80*3°  and  +105*7°  for  the  l-  and  cZ-basic  ions 
respectively.  On  further  fractional  recrystallisation,  a  fraction 
having  [M]D  +434°  was  obtained;  this  yields  an  iodide  which  after 
recrystallisation  is  optically  inactive. 

Bemylmethyltetrahydroquinolinium  bromide  undergoes  partial  decomp, 
when  recrystallised.  The  d-bromocamphorsulphonate  crystallises  in 
colourless  prisms,  m.  p.  180°  (decomp.).  Attempts  to  resolve  this 
salt  were  unsuccessful  (compare  Jones,  Trans.,  1903,  83,  1417). 

[With  Robert  Oechslen.] — Ethyl  N- methyltetrahydroquinolinium - 
acetate  d- camphor sulphonate,  C24H85Or>NS,  prepared  from  the  iodide, 
crystallises  in  colourless  needles,  decomp,  about  95°,  [a]D  +11*7°, 
[M]d  +51*9°,  and  is  hygroscopic.  Attempts  to  resolve  this  salt  also 
were  fruitless.  G.  Y. 

Carbazole.  Gustav  Schultz  and  L.  Hauenstein  (J.  pr.  Chem., 
1907,  [ii],  70,  336 — 349). — An  investigation  of  the  sulphonic  acids  of 
carbazole  (compare  Graebe  and  Glaser,  this  Journ.,  1872,  25,  302; 
Bechhold,  Abstr.,  1890,  1297;  Wirth  and  Schott,  Abstr.,  1903,  i,  54). 
— Carbazole  is  sulphonated  slowly  at  the  ordinary  temperature,  more 
rapidly  at  70 — 75°,  by  concentrated  sulphuric  acid;  the  reaction 
product  contains  di-  and  tri-sulphonic  acids  together  with  unchanged 
carbazole.  The  disulphonic  acid  is  isolated  as  the  barium  salt, 
C12H7N(S03)2Ba,3H20,  which  loses  2H20  in  a  desiccator,  and  becomes 
anhydrous  at  180 — 190°.  The  free  acid  is  obtained  as  a  transparent, 
compact  mass,  m.  p.  below  56°,  becomes  blue  on  the  surface,  gives  a 
brown  coloration  when  fused  with  resorcinol,  and  on  fusion  with 
oxalic  acid  forms  a  blue  dye  soluble  in  water.  The  sodium, 
C12H7N(SOglGa)2,  and  potassium  salts  were  analysed.  Carbazole- 
disulphonyl  chloride,  C12H7N (S02C1)2,  prepared  by  heating  the 
potassium  salt  with  phosphorus  pentachloride  in  a  water-bath,  is 
hydrolysed  by  hot  water,  and  reacts  with  ammonia,  forming  the 
disulphonamide,  C12H7N(S02’NH2)2,  which  crystallises  in  colourless 
needles  or  triangular  plates,  m.  p.  220 — 225°.  The  sulphonic  acid 
groups  of  carbazoledisulphonic  acid  are  displaced  only  with  difficulty  ; 
the  acid  remains  almost  unchanged  when  heated  with  alkalis  at  250°, 
but  yields  a  phenolic  product  at  300 — 320°.  Distillation  of  the 
potassium  disulphonate  with  potassium  ferrocyanide  or  cyanide  leads  to 
the  formation  of  carbazole.  When  heated  with  concentrated  nitric  acid 
on  the  water- bath,  the  potassium  disulphonate  yields  potassium  teira- 
nitrocarbazolesulphonate,  which  crystallises  in  yellow  needles. 

Potassium  nitrocarbazoledisulphonate,  C12H0O2N2(SO3K)2,3H2O, 
formed  by  heating  potassium  carbazoledisulphonate  with  the 
theoretical  amount  of  dilute  nitric  acid,  crystallises  in  yellow  needles, 
loses  about  2HsO  in  a  desiccator,  becomes  anhydrous  at  160°, 
intumesces  when  heated,  and  dyes  wool  in  an  acid-bath  a  shade 
resembling  naphthol-yellow.  Reduction  of  the  nitrodisulphonate  by 
means  of  hydrogen  sulphide  in  ammoniacal  solution  leads  to  the 
formation  of  potassium  hydrogen  aminocarbazoledisulphonate, 
NH2-O12H0N(SO3K)-SO8H,3H2O, 


ORGANIC  CHEMISTRY. 


1075 


which  crystallises  in  colourless  needles,  loses  3H20  at  120°,  and 
when  treated  with  nitrous  acid  forms  a  diazo- salt 3  this  couples  with 
/3-naphthol,  forming  a  red  dye,  which  crystallises  in  needles,  and  in  an 
acid-bath  dyes  wool  red. 

Potassium  carbazoletrisulphonate,  obtained  from  the  filtrate  from 
the  barium  disulphonate,  crystallises  in  white  needles  containing 
3H20,  which  is  lost  at  190 — 195°. 

Nitration  of  the  product  of  complete  sulphonation  of  carbazole  with 
excess  of  concentrated  sulphuric  acid  on  the  water-bath  leads  to  the 
formation  of  a  mono-  or  di-nitrocarbazoledisulphonic  acid,  depending 
on  the  amount  of  nitric  acid  employed.  The  mononitro-acid  is 
obtained  in  this  manner  in  an  almost  quantitative  yield,  and,  when 
reduced  and  diazotised,  couples  with  /3-naphthol,  forming  a  red,  or 
with  a-naphthylamine  a  violet,  dye.  G.  Y. 

Derivatives  of  y?-Xylidine.  Gustav  Schultz  and  A.  Peteny 
(/.  pr.  Chem.,  1907,  [ii],  70,  331 — 336). — The  base,  m.  p.  208°,  obtained 
as  a  by-product  in  the  separation  of  p-  and  m-xylidine  by  means  of 
benzaldehyde  is  found  to  be  phenyldi-p-aminodi-p-xylylmethane, 
CHPh(CGH2Me2-NH2)2, 

and  is  best  prepared  by  boiling  benzaldehyde  and  p-xylidine  with 
alcoholic  hydrogen  chloride.  It  crystallises  in  light  yellow  prisms, 
and  forms  a  diacetyl  derivative,  C27H30O2N2,  crystallising  in  white 
needles,  m.  p.  217°,  and  a  dibenzoyl  derivative,  C87H3402N2,  m.  p. 
249 — 250°.  The  action  of  nitrous  acid  on  the  base  leads  to  the 
formation  of  a  phenol,  m.  p.  162°,  which  yields  a  diacetate, 
OHPh(CGH2Me2-OAc)2, 
crystallising  in  white  needles,  m.  p.  158°. 

Similar  bases  are  obtained  by  boiling  m-  and  y>-nitrobenzaldehyde 
with  jp-xylidine  and  alcoholic  hydrogen  chloride. 

The  m-m^ro-compound,  NO2’C6H4'CH(CGH2Me2,NH2)2,C6H0,  crystal¬ 
lises  from  benzene  in  yellow  needles,  m.  p.  216°,  and  loses  CGHG  at 
120°,  forming  orange  needles,  m.  p.  227°.  The  diacetyl  derivative, 
C27H20O4N3,  crystallises  in  yellow  needles,  m.  p.  232° ;  the  dibenzoyl 
derivative,  C37H3304N3,  crystallises  in  needles,  m.  p.  261 — 262°.  The 
dihydrochloride  was  analysed. 

The  p-m7ro-compound  crystallises  in  prisms,  m.  p.  162°,  or  after  losing 
C0Hg  at  120°,  m.  p.  237°.  The  diacetyl  derivative  crystallises  in  white 
needles,  m.  p.  192°;  the  dibenzoyl  derivative  forms  yellow  needles, 
m.  p.  258 — 259°  3  the  dihydrochloride  crystallises  in  yellow  leaflets. 

G.  Y. 

Magnesium  Alkylhalides  and  Carbodi-imides.  Max  Busch 
and  Bichard  Hobein  ( Ber .,  1907,  40,  4296 — 4298). — Carbodi-imides 
form  additive  compounds  with  magnesium  alkylhalides  which  are 
decomposed  normally  by  water,  forming  amidines.  Thus  carbo- 
diphenylimide  and  magnesium  methyl  iodide  form  colourless  needles, 
m.  p.  132°,  of  diphenylethenylamidine,  NHPh'CMeINPh.  Diphenyl - 
benzenylamidine,  !NHPh*CPh!NPh,  forms  colourless  needles,  m.  p. 
144°.  Diphenyl-a-naphtheDylamidine,NHPh,C(C10H7)!NPh(Bossneck, 
Abstr.,  1883,  595),  forms  silky,  glistening  needles,  m.  p.  184°;  the 
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hydrochloride  forms  transparent,  pointed  crystals,  m.  p.  232°.  Phenyl- 
cyanamide  and  magnesium  phenyl  bromide  form  phenylbenzenyl- 
amidine,  NHPlrCPhiNH,  colourless  needles,  m.  p.  112°.  E.  F.  A. 

Preparation  of  the  Leuco-derivatives  of  the  Indophenols. 
Aktien-Gesellschaft  fur  Anilin-Fabrikation  (D.R.-P.  184601, 
184651). — When  the  quinonemonoimines,  obtained  by  oxidation  of 
p  aminophenol  and  its  derivatives,  are  condensed  with  aromatic  bases 
in  dilute  hydrochloric  acid,  leuco-derivatives  of  the  indophenols  are 
produced,  providing  that  the  imine  is  not  present  in  excess. 

p- Aminophenol  hydrochloride,  when  oxidised  in  aqueous  solution  with 
the  calculated  amount  of  ferric  chloride,  yields  quinoneimine,  and  the 
addition  of  a  solution  of  a-naphtliylamine  hydrochloride  leads  to  the 
precipitation  of  leucoindophenol.  A  similar  result  is  obtained  with 
o-chloro-jo-aminophenol  and  a-naphthyiamine,  or  the  sulphonic  acids  of 
this  base  may  be  employed. 

The  leucoindophenols  are  likewise  produced  when  the  phenols, 
having  a  free  para-position,  react  with  the  quinonedi-imines  in 
molecular  proportions.  Thus  s-/?-phenylenedimethyldiamine,  oxidised 
with  ferric  chloride  to  quinonedimethylimine  and  then  condensed 
with  phenol  in  aqueous  solutions,  furnishes  a  leucoindophenol  which  is 
obtained  by  salting  out.  G.  T.  M. 

Tertiary  Aromatic  Hydrazines  and  Amines.  III.  Heinrich 
Wieland  ( Ber .,  1907,  40,  4260 — 4281.  Compare  Abstr.,  1906, 
i,  453,  830). — The  blue  or  violet  coloration  obtained  when  tetraphenyl- 
hydrazine  is  treated  with  acids  (Abstr.,  1906,  i,  453)  is  found  to  be 
due  to  the  formation  of  salts  of  the  hydrazine  derivative.  As  tetra- 
phenylhydrazine  rapidly  undergoes  the  benzidine  rearrangement,  the 
author  has  investigated  the  formation  of  the  above  salts  with  tetra-p- 
tolylhj^razine.  These  violet  salts  are  obtained  by  the  addition,  not 
only  of  acids,  but  also  of  the  halogens  and  of  halogen  compounds,  such 
as  phosphorus  pentachloride,  thionyl  chloride,  antimony  pentachloride, 
and  stannic,  ferric,  aluminium,  and  zinc  chlorides.  These  salts  are 
additive  compounds,  but  not  double  salts,  and  are  resolved  by  water  or 
alkali  into  the  tetratolylhydrazine  and  the  decomposition  products  of 
the  halogen  compound  employed. 

The  structuie  of  these  additive  derivatives  is  regarded  as 

expressed  by  the  formula :  y(C6H4Me)2,NCl(C0H4Me)l<(^  ^)HMe 

for  the  hydrogen  chloride  compound,  and  by 

N(C6H4Me)2-N(MClw)(C6H4Me):<^  ^>MeCl 

for  the  other  halogen  compounds,  MCln  representing  PC14,  FeCl2,  &c. 
This  quinonoid  constitution  is  supported  by  the  observation  that  tetra- 
phenylhydrazine  exhibits  a  tendency  to  form  these  additive  derivatives 
much  less  marked  than  with  tetra-/;-tolylhydiazine,  since,  in  the  case 
of  the  simple  quinols,  the  presence  of  a  methyl  group  in  the  para- 
position  greatly  enhances  the  stability  of  the  quinol  form. 

The  reduction  of  these  violet  salts  by  stannous  chloride  yields 
di-j9-tolylamine.  Their  spontamous  decomposition  in  solution  also 


ORGANIC  CHEMISTRY. 


1077 


yields  di-jo-tolylamine  together  with  a  pale  red  compound,  which 
melts  at  a  high  temperature,  and  has  the  empirical  composition  of  a 
haloid  derivative  of  di-jo-tolylamine,  although  it  does  not  appear  to  have 
the  simple  molecular  weight. 

The  addition  of  bromine  to  tetra-j9-tolylhydrazine  results  in  the 
formation  of  a  perbromide, 

N(C6H4Me)2-N(C6H4Me)(Br-  Br):<^>MeBr  (?), 

which  decomposes  into  di-p-tolylamine  and  a  dibromodi-jo-tolylamine. 

In  its  unchanged  form,  tetra-jo-tolylhydrazine  takes  up  5  atoms  of 
iodine,  yielding  a  periodide,  which  has  the  colour  of  the  associated 
iodine  and  shows  none  of  the  reactions  characterising  the  violet 
salts. 

Pure,  colourless  triphenylamine,  when  added  to  sulphuric  acid 
either  alone  or  in  acetic  acid  solution,  gives  no  coloration  if  the  liquid 
is  kept  cool,  but,  on  heating,  an  intense,  blue  coloration  appears  (com¬ 
pare  Goldberg  and  Nimerovsky,  this  vol,,  i,  621);  no  compound 
analogous  to  those  formed  by  tetra-ju-tolylhydrazine  is,  however, 
obtained.  Further,  tri-jo-tolylamine  does  not  react  with  sulphuric, 
hydrochloric,  or  acetic  acid,  but  gives  with  antimony  pentaehloride, 
bromine,  or  phosphorus  pentaehloride  dark  blue,  crystalline,  additive 
products,  which,  on  decomposition,  yield  tri-jo-tolylamine. 

The  perbromide  of  tetra-^-tolylhydrazine,  C28H28N2Br3,  separates 
from  a  benzene-chloroform  solution  in  moderately  stable,  blackish- 
violet  needles  having  a  faint  green,  metallic  lustre,  and  decomposes  at 
about  58°.  On  decomposition,  it  yields  a  dibromodi-ip-tolylamine, 

06H4Me-NH-OH<^\°^>CMe  (1), 

separating  from  methyl  alcohol  in  colourless,  spear-like  crystals, 
m.  p.  59°. 

The  compound,  C28H28N2,PC15,  prepared  from  tetra-js-tolylh,  drazine 
and  phosphorus  pentaehloride,  separates  in  slender  needles.  The 
antimony  pentaehloride  compound,  C2gH2SN2,SbCl5,  forms  stable,  broad 
needles  with  an  intense  green  reflection,  m.  p.  107°  (decomp.) ;  the 
addition  of  pyridine  to  the  violet  solution  causes  the  gradual  disap¬ 
pearance  of  the  colour,  whilst  the  subsequent  addition  of  water 
precipitates  the  violet  compound.  The  periodide ,  C28H28N2T5, 
crystallises  from  benzene  in  shining,  blue  scales  decomposing  at  113°. 

Tri-p-tolylamine ,  C21H21N,  prepared  by  the  interaction  of  di-p-tolyl- 
amine,  ^-iodotoluene,  and  potassium  carbonate  in  presence  of  copper 
(compare  Goldberg,  Abstr.,  1906,  i,  426),  separates  from  acetic  acid  as 
a  faintly  yellow,  crystalline  crust,  m.  p.  117°,  and  distils  undecom¬ 
posed  ;  with  concentrated  sulphuric  acid,  it  gives  a  colourless  solution, 
which,  when  heated,  assumes  a  bluish-green  colour.  With  bromine,  it 
gives  an  unstable  compound  separating  in  dark  blue,  bronzy  needles, 
m.  p.  40°  (decomp.),  and  giving  a  dibromotri-p-tolylamine,  m.  p. 
160 — 165°,  on  decomposition.  With  phosphorus  pentaehloride,  it 
forms  a  compound,  C21H21I4,PC16,  crystallising  in  dark  blue  needles, 
and  with  antimony  pentaehloride  the  compound,  C21H21N,SbCl5, 
crystallising  in  broad,  dark  blue  needles  having  a  metallic  lustre,  m.  p. 
1 16°  (decomp.).  T.  H.  P. 

VOL.  xcii.  i.  4  e 
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Action  of  Hydrazine  Hydrate  on  Nitro-compounds.  III. 
Action  of  Hydrazine  Hydrate  on  2 : 4-Dinitrobenzoic  Acid. 
Theodor  Curtius  and  Hermann  F.  Bollenbach  [and,  in  part, 
Hans  Clemm]  (J.  pr.  Chern.,  1907,  [ii],  70,  281 — 301.  Compare  this 
vol.,  i,  969,  970). — The  action  of  faming  nitric  acid  on  jo-nitrobenzoic 
acid  leads  to  the  formation  of  a  mixture  of  2  :  4-  and  3  :  4-dinitrobenzoie 
acid.  2  : 4-Dinitrobenzoic  acid  is  best  prepared  by  oxidation  of 
2  : 4-dinitro toluene  with  chromic  acid  in  concentrated  sulphuric  acid 
solution  at  45 — 50°.  Ethyl  2  : 4 -dinitrobenzoate,  prepared  by  boiling 
the  acid  with  alcoholic  hydrogen  chloride  or  by  the  action  of  ethyl 
iodide  on  the  silver  salt,  crystallises  in  white  needles,  m.  p.  41°,  and 
readily  changes  into  an  oily  modification. 

2-Nitro-k-aminobenzoic  acid,  C7Hc04N2,  prepared  by  boiling 
2  :  4-dinitrobenzoic  acid  with  hydrazine  hydrate  in  alcoholic  solution, 
crystallises  in  scarlet  needles,  m.  p.  255°.  The  silver,  C7H504N2Ag, 
and  sodium,  C7H504N2Na,2H20,  salts  were  analysed.  The  ethyl  ester, 
formed  by  boiling  ethyl  2  : 4-dinitrobenzoate  with  alcoholic  hydrazine 
hydrate,  crystallises  in  yellow  needles,  m.  p.  130°,  and  is  hydrolysed  by 
boiling  dilute  sodium  hydroxide,  forming  2-nitro-4-aminobenzoic  acid. 

2-Nitro-kaminobenzoylhydrazide,  NO2,C0H3(N H2)*CO,NH,NH2,  is 
formed  by  boiling  ethyl  2-nitro-4-aminobenzoate  with  dilute  hydrazine 
hydrate ;  it  crystallises  in  golden  leaflets  or  reddish-yellow  columns, 
m.  p.  212°,  and  reduces  ammoniacal  silver  nitrate  orFehling’s  solution 
when  heated.  The  benzylidene  derivative,  C14H1203N4,  forms  yellow 
crystals,  m.  p.  187 — 189°;  the  o-hydroxybenzylidtne  derivative, 
C14H1204N4,  separates  from  alcohol  in  glistening  crystals,  m.  p.  210°; 
the  isopropylidene  derivative,  C10H12OsN4,  forms  golden  crystals,  m.  p. 
204 — 206°.  The c?i6msoy^derivative,NHBz,C6H3(N02),CO,NH'NHBz, 
m.  p.  239 — 241°,  is  prepared  by  shaking  the  hydrazide  with  benzoyl 
chloride  in  aqueous  sodium  hydroxide  solution.  The  triacetyl  derivative, 
C13H1406N4,  obtained  by  boiling  the  hydrazide  with  acetic  anhydride, 
crystallises  in  leaflets,  m.  p.  255°. 

Bis-2-nitro-i-aminobenzoylhy  dr  azide,  N2H2[C0*C6H3(NH2)*N02]2, 
formed  by  boiling  the  monohydrazide  with  alcoholic  iodine  solution 
or,  together  with  ethyl  2-nitro-4-aminobenzoate,  by  the  action  of 
hydrazine  hydrate  on  ethyl  2  :  4-dinitrobenzoate  in  ethereal  or  con¬ 
centrated  alcoholic  solution,  separates  from  aqueous  alcohol  in 
yellowish-brown  crystals,  m.p.  238°,  and  when  heated  with  alcoholic  hydro¬ 
gen  chloride  at  110°  yields  hydrazine  and  2-nitro-4-aminobenzoic  acid. 

2- Niiro-i-aminobenzoylazoimide,  N02*CcH3(NH2)*C0*N3,  prepared  by 
the  action  of  sodium  nitrite  on  the  hydrazide  in  acetic  acid  solution,  is 
obtained  as  an  unstable,  red,  flocculent  precipitate,  detonates  when 
heated  on  platinum,  is  hydrolysed  by  dilute  sodium  hydroxide,  forming 
azoimide  and  sodium  2-nitro-4-aminobenzoate,  and  is  converted  by 
boiling  aniline  into  2-niiro-i-aminobenzanilide,  C13HnOsNg,  which 
crystallises  in  white  needles,  m.  p.  226°,  and  forms  an  acetyl  derivative, 
HHAc’CeH3(N02)*C0*!NHPh,  crystallising  in  yellow  needles,  m.  p. 
238°.  The  action  of  boiling  alcohol  on  the  azoimide  leads  to  the 
formation  of  a  dark  red  syrup,  which  is  probably  2-nitro-i-amino- 
phenylur ethane,  N02*C6H3(HH2),NH,C02Et,  since,  on  successive  treat¬ 
ment  with  an  alkali  and  hydrochloric  acid,  it  yields  nitro-j9-phenylene- 
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diamine.  When  boiled  with  water,  the  azoimide  forms  nitro-jo-phenylene- 
diamine  and  bis-2-nitro-i-aminophenylcarbamide, 

CO[NH  •  C6H3(NH2)  *  N02]2, 

which  is  hydrolysed  by  prolonged  boiling  with  concentrated  sodium 
hydroxide,  forming  nitro-^o-phenylenediamine. 

Experimental  details  as  to  the  action  of  hydrazine  hydrate  on 
nitrobenzene,  m-dinitrobenzene,  nitrophenols,  m-  and  ^-nitrobenzoic 
acids,  and  ^-nitrosodimethylaniline  are  now  given  (compare  this  vol.,  i, 
969).  G.  Y. 

Action  of  Hydrazine  Hydrate  on  Nitro-compounds.  IV. 
4-Nitro-  and  4-Amino-phthalhydrazides.  Theodor  Curtius  and 
Alfred  Hoesch  ( J .  pr.  Chern.,  1907,  [ii],  70,  301 — 330.  Compare 
this  vol.,  969,  970,  and  preceding  abstract). — When  boiled  with 
alcoholic  hydrazine  hydrate,  ethyl  4-nitrophthalate  forms  hydrazonium 

CD*  NTT 

i-nitrophthalylhydrazide ,  NO2*C0H3<^  ^  ^  ,  which  is  obtained  in 

yellow  and  red  modifications,  does  not  melt  at  300°,  forms  a  red 
aqueous  solution,  yields  benzaldazine  when  shaken  with  aqueous 
benzaldehyde,  and,  on  treatment  with  acetic  acid,  yields  4-nitrophthalyl- 
hydrazide  (Bogert  and  Boroschek,  Abstr.,  1902,  i,  98).  This  is  ob¬ 
tained  in  golden  plates,  m.  p.  298°,  sublimes  slowly  at  200°,  has  an 
acid  reaction  in  aqueous  solution,  and  dissolves  in  aqueous  alkalis  or 
alkali  carbonates,  forming  a  deep  red  solution  which  gives  precipitates 
with  salts  of  the  heavy  metals.  The  potassium,  C8H404N3K,3H20, 
calcium,  C16H808N6Ca,  and  ’ copper ,  C16H808N6Cu,  salts  are  described. 
The  hydrazide  remains  unchanged  when  boiled  with  benzaldehyde  or 
bromine  and  acetic  acid,  but  yields  hydrazine  and  /3-nitrophthalic  acid 
when  heated  with  concentrated  hydrochloric  acid  at  150°.  The 

CO*NH 

methyl  derivative,  NO2,C0H3<^^q  ,  prepared  by  heating  the 

potassium  salt  with  methyl  iodide  at  150°,  crystallises  in  yellow 
needles,  m.  p.  295°,  and  dissolves  in  aqueous  alkalis,  forming  a  red 

CO’N  Ac 

solution.  The  diacetyl  derivative,  N02*C6H3<^^^  ,  obtained  by 

heating  the  hydrazide  with  acetic  anhydride,  forms  white  leaflets,  m.  p. 
165°,  and  is  hydrolysed  by  boiling  water.  Ethyl  k-nitrophthalyl- 

XONH 


hydrazidecarboxylate,  N  02  •  C6H3<( 


CO-N-C02Et’ 


formed  by  heating 


the  potassium  salt  with  ethyl  chlorocarbonate,  crystallises  in  yellow 
leaflets,  m.  p.  115°,  and  is  hydrolysed  by  boiling  water,  yielding  the 
hydrazide.  The  action  of  ethyl  chloroacetate  on  the  potassium  salt  at 
120 — 150°  leads  to  the  formation  of  a  red  powder,  C12Hu06N3,  m.  p. 
182°.  4-Nitrophthalylhydrazide  is  attacked  by  fuming  nitric  acid  at 
—  10°,  but  not  by  concentrated  nitric  acid  at  the  ordinary  tempera¬ 
ture  ;  the  action  of  potassium  permanganate,  chromic  acid,  or  potassium 
dichromate  and  concentrated  sulphuric  acid  leads  to  the  formation  of 
4-nitrophthalic  acid. 

CONH 

4 -Aminophthalylhydrazide,  ]SH2*CcH3<^q  prepared  by  the  re- 


4  e  2 
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duction  of  the  nitro-hydrazide  with  hydrogen  sulphide  in  ammoniaeal 
solution,  or  by  heating  the  nitro-hydrazide  with  an  excess  of  hydrazine 
hydrate  at  130 — 140°,  crystallises  in  yellow,  microscopic  needles,  does 
not  melt  at  300°,  has  an  acid  reaction  in  aqueous  solution,  is  pre¬ 
cipitated  from  its  brown  alkaline  solutions  by  carbon  dioxide,  dissolves 
in  hot  dilute  acids,  but  separates  unchanged  on  cooling,  and  gives  pre¬ 
cipitates  with  salts  of  the  heavy  metals.  The  sodium, 
C8H602N3Na,7H20, 

caZciwm,C16H1204N6Ca,and  copper,  C16H1204N6Cu  and  C8H602N3Cu,0H, 
salts  are  described.  When  heated  with  concentrated  hydrochloric 
acid  at  150°,  the  hydrazide  is  hydrolysed,  forming  hydrazine  and 
4-aminophthalic  acid  j  oxidation  with  nitric  acid,  permanganate,  or 
dichromate  leads  to  the  complete  destruction  of  the  molecule.  The 

CONH 

ethyl  derivative,  ,  formed  from  the  sodium  salt, 

J  ^^cO’NEt 

separates  from  water  in  flocculent  crystals,  m.  p.  155°.  The  diacetyl 

CONH 

derivative,  NHAc‘C0H8<^q  ,  crystallises  in  yellow  plates,  m.  p. 

212°,  and  when  boiled  with  water  yields  a  white  mixture  of  the  mono - 
and  di-acetyl  derivatives,  m,  p.  about  270°.  Ethyl  k-aminophthalyl- 

co*nh 

hydrazidedicarboxylate,  C02Et*NH*CGH3<^^^^  ,  crystallises  in 

yellow  leaflets,  m.  p.  148 — 150°. 

Diazotisation  of  4-aminophthalhydrazide  with  sodium  nitrite  in 
sulphuric  acid  solution  leads  to  the  formation  of  a  dark  red  solution, 
which,  when  heated  on  the  water-bath,  evolves  nitrogen,  and,  on  cooling, 

CONH 

deposits  4 -hydroxyphthalylhydrazide,  OH’C6H3<^  •  ;  this  forms 

L/U'  iM  -tL 

an  amorphous,  yellow  powder,  does  not  melt  at  300°,  and  dissolves  in 
aqueous  alkalis  or  alkali  carbonates  to  a  yellowish-red  solution.  The 
diazo-sulphate  solution  couples  with  resorcinol  in  alkaline  solution, 
forming  a  red  dye,  C14H10O4N4,  which  in  alkaline  solution  dyes 
vegetable  and  animal  fibres  yellow. 
Benzenediazoaminophthalylhydrazide, 

CONH 

NHPh.N:N.Cf(H8<C0^H4H20, 

formed  by  the  action  of  sodium  acetate  on  a  mixture  of  aniline 
hydrochloride  and  diazotised  4-aminophthalylhydrazide  in  hydrochloric 
acid  solution,  is  obtained  as  a  yellow  precipitate,  m.  p.  185 — 187°, 
and  evolves  a  gas  and  yields  an  odour  of  phenol  when  heated  with 
dilute  acids,  p- Aminobenzene-i-azophthalylhy  dr  azide  hydrochloride, 

nh2-c6h1-n!-o0h3<^°;^,hci,jh2o, 


formed  by  heating  the  preceding  substance  with  aniline  and  aniline 
hydrochloride,  crystallises  in  dark  red  prisms,  m.  p.  about  240°,  and, 
when  treated  with  carbon  dioxide  in  ammoniaeal  solution,  yields  the 
free  base ,  C14Hu02N5,  which  is  obtained  as  an  amorphous  powder,  does 
not  melt  at  300°,  and  is  soluble  in  acids  and  alkalis.  G.  Y. 
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Synthesis  of  Quinoline  Derivatives.  IV.  Action  of  Ethyl 
Benzoylacetate  on  Anthranilic  Acid.  Stefan  von  Niementowski 
(Ber.,  1907,  40,  4285 — 4294.  Compare  Abstr.,  1905,  i,  611). — 
The  compound,  Cs0H20O5N2,  m.  p.  308°  [1318°],  described  previously 
( loc .  cit.)  as  a  by-product  of  the  interaction  of  ethyl  benzoylacetate 
(1  mol.)  and  anthranilic  acid  (1  mol.),  is  shown  to  be  4 -anilino- 
2-hydroxyquinoline,  C15H12ON2,  which  is  obtained  in  better  yield  by 
the  action  of  2  mols.  of  anthranilic  acid  on  1  mol.  of  the  ester.  It 
crystallises  from  acetone,  methyl  alcohol  ( +  Me’OH),  or  acetic  acid  or 
anhydride  ( +  C2H402)  in  microscopic,  six-sided  plates,  m.  p.  318°,  and 
acts  as  a  feeble,  monobasic  acid.  Its  hydrochloride ,  C15H120]Sr2,HCl, 
forms  silky  needles,  m.  p.  160 — 165°.  By  the  action  of  fused 
potassium  or  sodium  hydroxide,  or  by  heating  with  hydrochloric  acid 
in  a  sealed  tube,  4-anilino-2-hydroxyquinoline  is  resolved  into  aniline 
and  4-hydroxycarbostyril  (2  :  4-dihydroxyquinoline).  The  latter  com¬ 
pound,  when  obtained  from  its  sodium  derivative  and  acetic  acid, 
separates  as  a  crystalline  powder,  m.  p.  340 — 344°,  whilst,  after 
long  boiling  with  nitrobenzene  or  aniline,  it  forms  stout  crystals, 
m.  p.  355°. 

When  distilled  with  zinc  dust  under  very  low  pressure,  4-anilino- 
2-hydroxyquinoline  yields  4-anilinoquinoline  (compare  Ephraim,  Abstr., 
1893,  i,  727). 

2-Chloro-^-anilinoquinoline,  C15H11N2C1,  obtained  by  the  action  of 
phosphorus  pentachloride  and  oxychloride  on  4-anilino-2-hydroxyquino- 
line,  crystallises  from  alcohol  in  concentric  groups  of  white  needles, 
m.  p.  156°,  forms  a  yellow  hydrochloride,  m.  p.  247°,  and,  when  boiled 
with  excess  of  aniline,  yields  2  :  4-dianilinoquinoline  (Ephraim,  loc.  cit.), 
which  separates  from  alcohol  in  rhombic  crystals. 

The  mechanism  of  the  formation  of  4-anilino-2-hydroxyquinoline  is 
probably  as  follows.  One  of  the  two  mols.  of  anthranilic  acid  is 
resolved  into  carbon  dioxide  and  aniline,  the  latter  then  immediately 
reacting  with  the  second  mol.  of  anthranilic  acid  giving  aminobenzoyl- 
anilide.  This  then  reacts  either  with  ethyl  benzoylacetate  yielding 
4-anilino-2-hydroxy-3-benzoylquinoline,  the  benzoyl  group  of  which  is 
removed  by  hydrolysis,  or  with  ethyl  acetate,  a  product  of  the 
decomposition  of  ethyl  benzoylacetate,  giving  4-anilino-2-hydroxyquino- 
line  directly. 

The  compound,  C9H702N,  termed  hydroxycarbostyril  by  Friedlander 
and  Ostermaier  (Abstr.,  1882,  201,  732),  and  obtained  together  with 
carbostyril  by  reducing  ethyl  o-nitrocinnamate  with  alcoholic 
ammonium  sulphide,  is  regarded  by  the  author  as  having  the  con¬ 
stitution  : 

ch:ch>c-ch:ch 
ch:ch-c-n— c-oh. 

V/ 

O  T.  H.  P. 

Preparation  of  5-Hydroxy-3'-aminophenyl-l  :  2-naphth- 
iminazoledisulphonic  Acid.  Aktien-Gesellschaft  fCr  Anilin- 
Fabrikation  (D.B..-P.  186883). — 5- Hydroxy-Z'  -  amino phenyl-\  :  2- 
naphthiminazole-7 - 1  -dimlphonic  acid  is  an  almost  colourless,  sparingly 
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soluble  compound,  obtained  by  sulphonating  5-hydroxy-3'-amino- 
pbenyl-1 : 2-naphthiminazole-7-sulphonic  acid  on  the  water-bath  with 
fuming  sulphuric  acid  (25%  S03).  Its  alkali  salts  are  readily  soluble, 
as  are  also  those  of  barium,  strontium,  and  calcium  ;  the  yellow  copper 
salt  dissolves  in  water  only  sparingly.  G.  T.  M. 

2 : 5-Diketo-dinitro-  and  -diamino-diphenylpiperazines.  E. 

Deutsch  (J.  pr.  Ghem.,  1907,  [ii],  76,  350 — 363). — m -Nitrophenyl- 
glycine,  NO^CgH^NH’OH^COgH,  prepared  by  heating  m-nitroaniline 
with  chloroacetic  acid  in  sodium  acetate  and  carbonate  solution, 
crystallises  in  doubly  refracting,  yellow,  rhombic  prisms,  m.  p.  156° 
(corr.),  decomp,  slightly  above  its  m.  p.,  and  dissolves  in  aqueous 
sodium  carbonate  or  acetate.  The  ethyl  ester, 

N02-CflH4-NH-CH2-C0aEt, 

prepared  from  m-nitroaniline  and  ethyl  chloroacetate,  forms  pleochroic 
crystals,  m.  p.  84°  (corr.). 

Chloroacetyl-m-nitroanilide  (Johnson  and  Cramer,  Abstr.,  1903,  i, 
581)  crystallises  in  doubly  refracting  plates,  m.  p.  116°  (corr.), 
decomp.  150 — 160°,  and  is  hydrolysed  by  alcoholic  potassium  hydr¬ 
oxide,  forming  m-nitroaniline  together  with  traces  of  the  m-nitro- 
anilide  of  glycollic  acid  if  in  presence  of  water. 

2  : 5-Diketodi-m-nitrodiphenylpiperazine, 

no2-c6h,-n<J1°')C^>n-c(,h,-no2, 

is  obtained  in  a  20%  yield  when  m-nitrophenylglycine,  or  in  a  10% 
yield  when  chloroacetyl-m-nitroanilide,  is  heated  at  160 — 170°;  it 
forms  a  yellow,  crystalline  powder,  m.  p.  157°  (corr.),  and  is  hydro¬ 
lysed  to  m-nitrophenylglycine  by  alcoholic  potassium  hydroxide. 

The  action  of  chloroacetyl  chloride  on  m-nitrophenylglycine  leads  to 
the  formation  of  chloroacetyl-m-nitrophemjlglycine,  which  cannot  be 
obtained  free  from  unchanged  m-nitrophenylglycine  ;  when  boiled  with 
excess  of  m-nitroaniline  in  benzene,  it  forms  small  amounts  of  2:5- 
diketodi-m-nitrodiphenylpiperazine.  Reduction  of  this  with  tin  and 
hydrochloric  acid  leads  to  the  formation  of  2  : 5-diketo-di-m-amino- 
diphenylpiperazine  dihydrochloride,  C16Hlg02lSr4Cl2,  which  is  obtained 
in  colourless,  doubly  refracting  crystals.  The  free  base  is  colourless, 
but  on  exposure  to  air  rapidly  becomes  yellow,  changing  to  green  and 
black.  Orange-red  to  yellow  dyes,  which  dye  wool,  but  not  cotton, 
are  obtained  by  coupling  the  diazotised  base  with  R-salt  and 
salicylic  acid. 

Chloroacetyl-])-nitroanilide  crystallises  in  doubly  refracting  plates, 
m.  p.  152°  (corr.),  and  resembles  the  m-nitroanilide  in  its  behaviour 
to  hydrolysing  agents.  When  heated  at  170°,  it  yields  2  :5-diketodi-'p- 
nitrodiphenylpiperazine,  C1GH1206N4,  which  is  obtained  as  a  yellow 
powder,  m.  p.  147°  (corr.),  and  when  boiled  with  alcoholic  potassium 
hydroxide  is  hydrolysed  to  /j-nitrophenylglycine.  The  dihydrochloride , 
obtained  on  reduction  of  the  di-p-nitro-compound  in  hydrochloric  acid 
solution,  forms  colourless,  doubly  refracting  prisms ;  the  free  base 
is  colourless,  rapidly  darkens  on  exposure  to  air,  and,  when  diazotised 
and  coupled  with  R-salt  and  salicylic  acid,  yields  dyes  which  dye 
wool,  but  not  cotton,  a  dirty,  brown  yellow.  G.  Y. 
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Pyrimidines.  XXVI.  Synthesis  of  Cyfcosine-5-carboxylio 
Acid.  Henry  L.  Wheeler  and  Carl  0.  Johns  (Amer.  Ghem.  J., 
1907,  38,  594 — 602). — When  ethyl  2-ethylthiol-6-oxypyrimidine-5- 
carboxylate  (Wheeler,  Johnson,  and  Johns,  this  vol.,  i,  559)  is  boiled 
with  phosphorus  oxychloride,  it  is  converted  into  ethyl  6-chloro- 


2- ethyl  thiolpyrimidine-5-carboxylate,  N  b.  P. 

203°/20  mm.  This  substance,  on.  treatment  with  cold  alcoholic 
ammonia,  yields  ethyl  6-< amino-2-ethylthiolpyrimidine-5-carboxylate, 

m.  p.  102°,  which  forms  rectangular 

plates ;  the  corresponding  acid,  m.  p.  230°  (decomp.),  crystallises  in 
microscopic  prisms,  and  when  heated  with  concentrated  hydrochloric 
acid  is  converted  into  cytosine-5 -carboxylic  acid , 


.CO - NHx 

^C(NH2)  ‘C(C02Hr  ’ 

m.  p.  256 — 257°  (decomp.).  The  hydrochloride  of  cytosine-5-carboxylic 
acid,  m.  p.  275 — 276°,-forms  pointed  prisms  containing  1H20.  The 
ethyl  ester  crystallises  in  needles,  and  decomposes  slowly  at  260 — 275°. 
The  amide  forms  tufts  of  hair-like  needles.  When  cytosine-5-earb- 
oxylic  acid  is  heated  with  20%  sulphuric  acid,  it  yields  uracil-5- 
carboxylic  acid  (Joe.  cit.)  together  with  a  small  quantity  of  cytosine. 
These  results  indicate  that  cytosine  does  not  exist  in  the  nucleic  acids 
in  the  form  of  a  5-carboxyl  derivative. 

Ethyl  2  :  G-diaminopyrimidine-5- carboxyl  ate, 


N<C(NH2)= 


IN': 


%C(NH2)-  C(C02Et)>CH’ 
m.  p.  205 — 207°,  obtained  by  heating  ethyl  6-amino-2-ethylthiol- 
pyrimidine-5-earboxylate  with  alcoholic  ammonia  at  168 — 178°, 
crystallises  in  needles.  E.  G. 


Pyrimidines.  XXVII.  Synthesis  of  Thymine-5'-carboxylic 
Acid.  Treat  B.  Johnson  and  Carl  Frank  Speh  (Amer.  Ghem.  J.,  1907, 
38,  602 — 613). — The  study  of  the  carboxylic  acids  of  uracil,  cytosine, 
and  thymine  has  been  undertaken  with  a  view  to  obtain  evidence  as 
to  whether  these  bases  are  linked  in  nucleic  acid  by  means  of  an  acid 
amide  group  (compare  Wheeler,  Johnson,  and  Johns,  this  vol.,  i,  559, 
and  preceding  abstract ;  Johnson,  this  vol.,  i,  879,  and  Wheeler,  this 
vol.,  i,  972).  The  results  so  far  obtained  indicate  that  uracil  is  the 
only  one  of  these  pyrimidines  which  is  capable  of  being  united  in  this 
way  and  that  this  might  exist  as  a  5-carboxyl  compound. 

Ethyl  formylsuccinate,  C02Et*CH(CH0)'CH2*C02Et,  b.  p. 
158 — 160°/20  mm., is  obtained  by  the  condensation  of  ethyl  formate 
and  succinate  in  presence  of  sodium.  By  the  action  of  its  sodium 
derivative  on  i^-ethylthiocarbamide,  ethyl  G-oxy -2-ethyl thiolpyrimidin e- 

5 -acetate,  NH<^C0‘C(CH2iC02Et)^CH,  m’  p‘  146_~ 147°,  is  produced 

which  forms  slender  needles.  The  corresponding  acid,  m.  p.  184°, 
crystallises  in  needles  and  square  plates  ;  its  potassium  salt  forms 
long  needles. 

By  the  action  of  phosphorus  oxychloride  on  ethyl  6 -oxy -2-ethyl- 
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thiolpyrimidine-5-acetate,  &-chloro-2-ethylthiolpyrimidine-5-acetic  acid , 

m‘  P*  *s  Produced  and  forms 

clusters  of  prismatic  crystals.  The  corresponding  amide ,  m.  p.  214° 
(decomp.),  obtained  by  heating  ethyl  6-oxy-2-ethylthiolpyrimidine-5- 
acetate  with  alcoholic  ammonia  at  140 — 150°,  crystallises  in  prismatic 
needles;  if  the  mixture  is  heated  at  170 — 180°,  2-amino -5 -ox y- 

===  N 

■CONH2) 

which  forms  prismatic  crystals  and  decomposes  at  about  280°. 

CO 
CO 

315 — 320°  (decomp.),  obtained  by  the  action  of  hydrochloric  acid  on 
ethyl  2-ethylthiol-6-oxypyrimidine-5-acetate,  forms  microscopic, 
granular  crystals,  dissolves  to  the  extent  of  0*35 — 0‘40  part  in  100 
parts  of  water  at  30°,  reddens  blue  litmus,  and  yields  a  precipitate 
with  solutions  of  silver  nitrate  or  mercuric  chloride.  The  potassium 
and  lead  salts  are  described.  The  ethyl  ester,  m.  p.  204 — 210°,  forms 
rectangular  plates.  The  acid  can  be  heated  with  20%  sulphuric  acid 
without  change,  and  it  therefore  follows  that  thymine  cannot 
exist  in  nucleic  acids  as  a  w-carboxyl  compound.  E.  G. 

Preparation  of  5  : 5-Dialkylbarbituric  Acids.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  180669.  Compare  Abstr.,  1905,  i, 
671). — The  2 : 4-di-imino-6-oxy-5 :5-dialkylpyrimidines  when  heated  with 
mineral  acids  readily  lose  their  two  imino-groups  and  yield  the  corre¬ 
sponding  5  :  5-dialkylbarbituric  acids.  In  this  way,  2  :  4-di-imino-6- 
oxy-5  : 5-diethylpyrimidine  gives  rise  to  5  :  5-diethylbarbituric  acid, 
and  2 :4-di-imino-6-oxy-5  :  5-dimethylpyrimidine  furnishes  5  :  5-dimethyl- 
barbituric  acid,  small  leaflets,  m.  p.  267°.  G.  T.  M. 

Pyrazolone  Derivatives.  Rudolf  Robert  ( Chem .  Zentr.,  1907,  i, 
1804 — 1805  ;  from  Zeitsch.  hlin.  Med.,  1907,  62,  1 — 43.  Compare 
Michaelis,  this  vol.,  i,  246). — The  behaviour  of  antipyrine,  3-anti- 
pyrine,  isoantipyrine,  nitroso-  and  amino-antipyrines,  pyramidone, 
3-pyramidone,  pyramidone  methiodide,  isopyramidone,  and  thiopyrine 
towards  several  reagents  is  given  in  the  original.  The  physiological 
action  of  several  of  these  compounds  has  also  been  investigated. 
Toxicity  decreases  in  the  order  :  3 -antipyrine,  fsoantipyrine,  antipyrine, 
and  aminoantipyrine.  Pyramidone  is  more  poisonous  than  rsopyra- 
midone,  3-pyramidone,  3-pyramidone  methiodide,  and  aminoantipyrine. 
Azoantipyrine  and  4-alkylantipyrine  are  also  very  poisonous. 

W.  H.  G. 

Colouring  Matters  of  the  Indanthrene  Series.  Farbenfab¬ 
riken  vorm.  Friedr.  Bayer  <fe  Co.  (D.R.-P.  178130). — The  1  :  2-  and 
2  :  3-diaminoanthraquinones  condense  with  alizarin  and  its  derivatives 
to  yield  indanthrene  colouring  matters  containing  two  anthraquinone 
residues ;  the  condensation  being  generally  effected  by  heating  the 
reagents  in  boiling  phenol  or  cresol  in  the  presence  of  boric  acid.  The 
indanthrene  obtained  from  1  :  2-diaminoanthraquinone  and  alizarin 


Thymine  -  w  -  carboxylic  acid,  NH\ 


•C(CH2-C02H) 


>CH, 


>CH,  is  produced, 


pyrimidine-5 -acetamide,  N 


COC(CH„ 
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has  the  formula :  and  is 

probably  isomeric  with  the  indanthrene  of  commerce. 

Purpurin  and  1  :  2-diaminoanthraquinone  gives  rise  to  hydroxy- 
indanthrene,  which,  on  reduction,  yields  a  blue  vat-dye  and  gives 
greenish-blue  shades  on  unmordanted  cotton.  The  patent  contains  a 
tabulated  description  of  nine  of  these  indanthrene  derivatives. 

G.  T.  M. 

[Preparation  of  Azines  Derived  from  Anthraquinone.] 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  184391). — 
When  the  aldehydes  react  with  the  aryl-o-diaminoanthraquinones, 
new  coloured  substances  are  produced,  which  are  regarded  as  azine 
derivatives.  2-Amino-l-p-tolylaminoanthraquinone,  when  condensed 
with  formaldehyde  solution  (40%)  in  glacial  acetic  acid  at  100°,  furnishes 
anthraquinonyl-N-methyldihydro-'p-toluazine, 

which  separates  as  a  blue,  crystalline  precipitate. 
3-Bromoanthraquinonyl-N-methyldihydro-ip-toluazine, 

CFfg, 

blue  needles,  is  prepared  in  a  similar  manner  from  3-bromo-2-amino- 
1-p-tolylaminoanthraquinone.  The  properties  of  these  and  seven 
other  complex  dihydro-azines  are  tabulated  in  the  patent.  The  sulphonic 
acids  of  all  these  substances  are  wool  dyes,  giving  various  shades  of 
blue.  G.  T.  M. 


[Preparation  of  2' :  2'-Dianthraquinonyl-l :  5-diaminoanthra- 
quinone.]  Badische  Anilin-  und  Soba-Fabrik  (D.R.-P.  184905). — 
When  1  :  5-diaminoanthraquinone  is  heated  to  boiling  in  naphthalene 
or  nitrobenzene  solution  with  2-chloroanthraquinone  in  the  presence  of 
dry  sodium  acetate  and  cupric  or  cuprous  chloride,  2  :  2 -dianthra- 
quinonyl-l  :  5-diaminoanthraquinone,  C10H6O2(NH-C10H7O2)2,  is  pro¬ 
duced  as  a  compound  insoluble  in  the  organic  media ;  it  dissolves  in 
concentrated  sulphuric  acid  to  a  green  solution,  and  is  reduced  by 
alkaline  hyposulphite  to  give  a  vat-dye  producing  very  fast  shades  of 
red  on  cotton.  G.  T.  M. 


[Preparation  of  to  -  Dianilinodimethyltetrahydroxyanthra- 
quinone  and  pp  -  Tetramethyldiaminodibenzyltetrahydroxy- 
anthraquinone.]  Farbwerke  vorm.  Meister,  Lucius,  &  Brunino 
(D.R.-P.  184807,  184808). — The  condensation  product  from  anthra- 

chrysone  (tetrahydro- 


OH 


NHPh-CH2 

OH 


— CO- 
— CO- 


% 


OH 


anthraquinone)  and  form¬ 
aldehyde,  when  heated  with 
CH2-NHPh  excess  of  aniline  so  long  as 
steam  is  evolved,  gives  rise 
to  to  -  dianilino  -  2  :  4  :  6  :  8- 
tetrahydroxy- 3  ;  7 -dimethylanthraquinone,  separating  from  the  cooled 


OH 
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solution  in  orange-yellow  crystals,  which  on  heating  decompose  with- 
qtt  out  definite  melt- 

~  ing  point.  Corre- 

NMe2‘06H4*CH2,f  N— CO— /  \OH  sponding  com- 

OH*l  I — CO — i  JCH2*C6H4*NMe2  pounds  may  be 

OH  obtained  with  the 

toluidines  and 

xylidines.  pp- Tetramethyldiamino -2  :  4  :  6  :  S-tetrahydroxy-3  :  7 -dibenzyl- 
ant  hr  aquinone,  produced  by  substituting  dimethylaniline  for  aniline  in 
the  foregoing  condensation,  separates  in  orange-yellow  crystals,  m.  p. 
272°.  The  corresponding  tetraethyl  derivative  melts  at  233°. 

G.  T.  M. 


Oxadiazines.  II.  Otto  Diels  and  Erich  Sasse  ( Ber .,  1907,  40, 
4052 — 4059.  Compare  Abstr.,  1905,  j,  946). — tsoNitrosoacetone  and 
isonitrosoacetophenone  react  like  diacetylmonoxime  with  syn.- benz- 
aldoxime  hydrochloride  forming  oxadiazines.  In  the  presence  of 
anhydrous  hydrogen  chloride,  the  isonitroso-compound  reacts  with 
itself  (or  with  its  isomeric  modification)  yielding  an  oxadiazine  con¬ 
taining  a  carbonyl  group,  from  which  an  oxime  is  readily  obtained. 
Thus  from  isonitrosoacetophenone  is  obtained  an  oxime  of  the  formula 
C10H13O3N3,  which  appears  to  be  identical  with  a  substance  prepared 
by  Muller  and  von  Pechmann  (Abstr.,  1890,  51)  and  by  Scholl  (Abstr., 
1891,  287).  The  latter  regarded  the  substance  as  the  dioxime  of 
5-benzoyl-3-phenyl-4-isooxazolone.  The  author  brings  forward  evidence 
to  show  that  the  preparation  and  properties  of  the  substance  harmonise 


better  with  the  oxadiazine  formula, 


0<N=CH 

uvC(CPhINOH):N 


>CPh-OH. 


A-Hydroxy-Q-phenyl-i-methyl-l  :  2  :  5 -oxadiazine, 


°<N?CH>CMe'0H> 


darkens  at  170 — 180°  and  decomposes  at  220 — 225°;  the  methiodide, 
C12HJ502N2I3,  has  m.  p.  108 — 109°.  The  hydrochloride, 

c10h10o2n2,hci, 

m.  p.  137 — 138°,  softening  at  134 — 135°,  is  prepared  from  isonitroso- 
acetone  and  si/w.-benzaldoxime  hydrochloride  in  methyl-alcoholic 
solution ;  with  boiling  water,  it  yields  the  preceding  base. 
A-Hydroxy-ft-benzoi/l-i-phenyl-l  :2  :  5-oxadiazine  hydrochloride , 

c16h12o3n2,hci, 

is  obtained  by  passing  a  rapid  current  of  hydrogen  chloride  through 
an  ethereal  solution  of  isonitrosoacetophenone  ;  it  separates  in  stout, 
yellow,  prismatic  needles,  which  decompose  violently  at  215°.  Boiling 
water  liberates  the  base,  C10H12O3N2,  m.  p.  220 — 226°,  which  forms  a 
yellow,  crystalline  sodium  salt,  which  decomposes  at  215°,  and  the 
oxime,  which  decomposes  at  221 — 222°  (Muller  and  von  Pechmann, 
m.  p.  219° ;  Scholl,  m.  p.  207—21 1°).  C.  S. 


Preparation  of  4-Antipyryldimethylamine.  Farbwerke  vorm. 
Meister,  Lucius,  &  Pruning  (D.R.-P.  184850). — i-Cyanomethyl- 

amino-l-phenyl-2  :  3 -dimethylpyrazolone  ( ^-antipyrylcyanomethylamine ), 

CN’CHg'NH'C^^^ •NMe’  co^our^ess  tenets,  m.  p.  112°,  is  pro- 
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duced  by  treating  an  aqueous  solution  of  4-amino- 1 -phenyl-2  :  3-di¬ 
me  thy  1-5 -pyrazolone  successively  with  formaldehyde,  sodium  hydrogen 
sulphite,  and  potassium  cyanide,  when  it  separates  as  an  oil  which 
becomes  solid  on  cooling  ;  it  dissolves  only  sparingly  in  ether,  but  is 
readily  soluble  in  hot  water  or  benzene,  or  in  cold  alcohol  or 
chloroform. 

4 -Antipyrylaminoacetamide  (I),  m.  p.  194°,  colourless  prisms  from 
alcohol  or  water,  is  obtained  on  boiling  the  preceding  cyano- 


nh2-coch2-nh-c< 


CO— NPh 
CMe-NMe 


(I.) 


NH*C< 

I 

CH0 - 


CO— NPh 
CMe-NHMe 
— CO'O 


(II.) 


compound  with  water,  or  on  leaving  it  in  contact  with  con¬ 
centrated  hydrochloric  acid.  On  boiling  either  of  the  preceding 
compounds  with  concentrated  hydrochloric  acid,  the  betaine  (II)  is 
produced,  which  is  only  sparingly  soluble  in  all  organic  media,  and 
crystallises  from  alcohol  in  lustrous  needles,  m.  p.  above  300°. 

4  -  Antipyrylcyanodimethyl amine,  CN’CHg'NMe’C^^^  , 

colourless  crystals,  m.  p.  75°,  is  prepared  by  alkylating  4-antipyryl- 
cyanomethylamine  with  methyl  iodide  in  methyl-alcoholic  solution. 

CO — NPh 

A-Antipyrylmethylaminoacetamide,  N  H2  •  CO  •  CH2  *N  Me  •  C<^  ^  , 

leaflets  from  benzene,  m.  p.  158 — 159°,  is  similarly  obtained  by 
methylating  4  -  antipyrylaminoacetamide.  4  -  Antipyrylmethylamino - 
acetic  acid,  prepared  by  methylating  the  foregoing  betaine,  is  a  very 
soluble  substance,  having  a  hygroscopic  sodium  salt  soluble  in  chloro¬ 
form. 

The  last  three  compounds  can  be  hydrolysed  so  as  to  yield  the 
therapeutically  important  4-antipyryldimethylamine.  G.  T.  M. 


[Preparation  of  Naphthaphenosafranine  Derivatives.] 
Friedrich  Kehrmann  (D.R.-P.  183117). — The  fsorosinduline  salts 
of  the  general  type  (I ;  where  X  is  the  acid  ion)  have  the 


hydrogen  atom,  indicated  in  the  naphthalene  residue,  replaced 
by  the  group  NHR"  when  the  colouring  matter  is  treated 
with  an  amine  in  the  presence  of  an  oxidising  agent,  such  as 
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atmospheric  air.  Condensation  with  aniline  would  lead  to  the  forma¬ 
tion  of  substances  indicated  by  the  general  formula  (II). 

Ethylisorosinduline  chloride,  obtained  from  nitrosoethylaniline  and 
phenyl-j3-naphthylamine  when  treated  with  aniline  and  aqueous  sodium 
hydroxide  at  80—90°  while  a  current  of  air  is  passed  through  the 
mixture,  gives  rise  to  a  colour  base  separating  in  green  crystals 
with  a  metallic  lustre.  Phenylisorosinduline  chloride  and  jo-amino- 
acetanilide  yield  a  similar  product,  which  separates  in  golden-yellow 
crystals.  Sulphonation  and  hydrolysis  of  the  acetyl  group  lead  to  the 
production  of  a  soluble  sulphonic  dye.  PhenyHsorosinduline  di- 
sulphonic  acid  furnishes  similar  condensation  products  on  treatment 
with  aromatic  amines  and  sodium  hydroxide.  G.  T.  M. 


Action  of  Diazo-derivatives  of  Aliphatic  Hydrocarbons  on 
Cyanogen  and  its  Derivatives.  III.  Halogenated  Compounds. 
Antonio  Tamburello  and  A.  Milazzo  (Atti  R.  Accad.  Lincei,  1907, 
[v],  10,  ii,  412 — 418.  Compare  Peratouer  and  Azzarello,  this  vol., 
i,  979). — The  action  of  cyanogen  chloride  or  bromide  on  diazomethane 
or  diazoethane  in  ethereal  solution  yields  a  chloro-derivative  of  osotri- 
azole,  which  usually  undergoes  subsequent  etherification  by  the  diazo- 
NT  NTH  NTH 

compound  :  CH2<  n  +  CNC1  =  SH^^,  and  +  CH2N2 

N*CH 

=  N2  +  NMe<^!^£ji  ;  cyanogen  chloride  gives  the  best  yields,  whilst 

with  the  iodide  no  definite  compounds  were  obtained. 

NICMe 

±-Chloro-3-methylosotriazole,  NH<(  '  i  ,  prepared  from  cyanogen 

AN  .OUl 

chloride  and  diazoethane,  crystallises  from  benzene  in  shining,  white 
needles,  m.  p.  77 — 78°. 

NICMe 

±-Chloro-?>-methyl-\-ethylosotriazole,  NEt<"_  .  •  ,  is  a  colourless 

liquid,  b.  p.  86 — 88°/40  mm.,  which  has  a  pleasing  odour  and  is 
insoluble  in  water. 

i-Bromo-S-methyl-l-ethyltriazole,  C5HgN3Br,  is  a  colourless  liquid, 
b.  p.  84 — 85°/30  mm.,  having  a  pleasant  odour. 

N’CH 

3-Chloro-\-methyIosotriazole,  is  a  colourless  liquid,  b.  p. 

62 — 65°/39  mm.,  having  a  pleasant  odour. 

,n:ch 


3-Bromo-l-methylosotriazole,  NMe<^ 


.T.  b  ,  is  a  colourless  liquid,  b.  p. 
JN.CBr 


62 — 65°/22  mm.,  and  has  a  pungent  odour  which  excites  to  tears. 

T.  H.  P. 


Preparation  of  2-Alkyliminopyrimidines.  Emanuel  Merck 
(D.R.-P.  186456). — The  2-alkyliminopyrimidines, 

CEt2<^°;^g>o:NX 

(where  X  is  an  alkyl  or  aryl  group),  were  obtained  by  condensing  the 
corresponding  guanidine,  NX1C(NH2)2,  \yith  malonyl  halides,  alkyl 
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malonamates,  alkyl  eyanoaeetates,  or  their  mono-  and  di-alkyl 
derivatives. 

Phenylguanidine  and  ethyl  cyanodiethylacetate  give  rise  to  4-imino- 
6-oxy-2-phenylimino-5  :  5-diethylpyrimidine, 

CEt2<C(NH)-NH>C:NPh’ 

which  is  readily  hydrolysed  to  5  : 5-diethylbarbituric  acid. 

A-Imino-Q-oxy-2-phenylirninopyrimidine,  m.  p.  244°,  was  produced  by 
condensing  phenylguauidine  and  ethyl  cyanoacetate  with  alcoholic 
sodium  ethoxide.  4 - Imino-6 - oxy- 2 -me th ylim ino-5  :  5-diethylpyrimidine, 
m.  p.  265°,  was  obtained  from  methylguanidine  and  ethyl  cyano¬ 
diethylacetate.  4 : 6-Dioxy-2-phenylimino  5  : 5 -diethylpyrimidine,  needles, 
m.  p.  255°,  was  prepared  from  phenylguanidine  and  diethylmalonyl 
chloride.  G.  T.  M. 

Derivatives  of  Methyl  Mesoxalate-^-tolylhydrazone.  Carl 
BOlow  and  Richard  Weidlich  ( Ber .,  1907,  40,  4326 — 4332.  Com¬ 
pare  Abstr.,  1906,  i,  981). — Methyl  mesoxalate-j»-tolylhydrazone 
(Biilow  and  Ganghofer,  Abstr.,  1905,  i,  90)  in  cold  alcoholic  solution 
reacts  with  50%  hydrazine  hydrate  to  form  the  hydrazide, 
C02Me-C(:N-NH-C6H4Me)-C0-lSlH-NH2, 
m.  p.  160°,  which  separates  from  dilute  alcohol  in  slender,  yellow 
needles,  and  is  converted  by  acetic  anhydride  into  the  acetyl  derivative, 
C02Me-C(:N*NH-CcH4Me)-C0-NH*NHAc,  m.  p.  186°.  The  hydr¬ 
azide  condenses  with  benzaldehyde  in  boiling  alcohol  to  form  the 
benzylidene  compound,  C02Me,C(IN*N  H,C6H4Me)*CO*]SH,NICHPh, 
m.  p.  163°,  and  with  acetone,  yielding  the  corresponding  iso propyl- 
idene  compound,  CO2Me-C(:N-NH-C0H4Me)-CO-NH-N:CMe2,  m.  p, 
165°.  The  hydrazide  and  ethyl  diacetylsuccinate  in  very  slightly 
diluted  glacial  acetic  acid  form  methyl  diethyl  mesoxalyl-p-tolylhydrazone- 
1-  amino- 2  :  5-dimethylpyrrole-'6  :  4 -dicarboxylate, 

00!Me-C(:N-NH-C6H4Me)-C0-NH.N^:^°J, 

m.  p.  161 — 162u,  which  separates  from  dilute  alcohol  in  stout,  yellow 
uq6c11gs 

The  dihydrazide,  C6H4Me-NH-N:C(CO*NH-NH2)2,  m.  p.  196°,  is 
obtained  by  heating  the  mother  liquor  of  the  monohydrazide  for  five 
hours  on  the  water-bath,  or  the  calculated  quantities  of  50%  hydrazine 
hydrate  and  methyl  mesoxalate-^-tolylhydrazone  for  four  hours  ;  the 
acetyl  derivative,  C^HjgO^Q,  m.  p.  247°,  is  a  yellow  powder.  Ethyl 
mesoxalyl-p-tolylhydrazone  -  bis-l-amino-2  :  5-dimethylpyrrole-3  :  A-di- 

carboxylale,  O0H4Me-NH-N:c(cO-NH-N<°“':9^°2®‘)  ,m.p.241°, 

crystallises  in  slender,  yellow  needles,  and  dissolves  in  dilute  sodium 
hydroxide. 

.NH*CO 

3 : 5-Pyrazolidone-i-'p-tolylhydrazone,  i  n  ^>CIN*NH*C6H4Me, 

.IN  il'vU 

m.  p.  267°,  13  prepared  by  passing  carbon  dioxide  through  the  mother 
liquor  of  the  dihydrazide  or  through  the  cold  filtrate  obtained  after 
heating  methyl  mesoxalate-j9-tolylhydrazone  and  a  slight  excess  of 
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hydrazine  hydrate  in  alcohol  for  twelve  hours.  In  alkaline  solution,  it 
reacts  with  methyl  sulphate  to  form  1  :  2-dimethyl -3  : 6-pyrazolidone-^-^ 
tolylhydrazone ,  m.  p.  170°,  which  crystallises  in  red  needles. 

The  authors  formulate  the  rule  :  hydrazides  of  organic  acids  react 
with  ethyl  diacetylsuccinate  in  acetic  acid  solution  to  form  compounds 
in  which  the  hydroxyl  group  of  the  acid  is  replaced  by  the  complex  : 


•NH‘N< 


CMe:OC02Et 

CMe:C-C02Et' 


c.  s. 


[Diazotisation  of  Acetyl-2  :  6-diaminophenol-4-sulphonic 
Acid.]  Kalle  ik  Co.  (D.R.-P.  182853). — 6-Nitro-2-acetylaminophenol- 
4-sulphonic  acid  is  reduced  without  losing  its  acetyl  group  or  under¬ 
going  condensation  by  means  of  iron  filings  and  water  acidified  with 
acetic  acid.  The  resulting  acetyl-2  :  6-diaminophenol-4-sulphonic  acid 
yields  a  very  stable  diazo-compound,  which  when  warmed  at  40 — 45° 
for  six  hours  with  dilute  hydrochloric  acid  loses  its  acetyl  group,  whilst 
the  diazo-complex  remains  intact.  G.  T.  M. 


Transformations  of  Azo-compounds  into  Hydrazones.  Otto 
DiMROTHand  Max  Hartmann  ( Ber .,  1907,  40,  4460 — 4465). — Benzene- 
azo-  and  jo-bromobenzeneazo-acetyldibenzoylmethane  and  jo-bromo- 
benzeneazotribenzoylmethane  behave  in  the  same  manner  as  jo-nitro- 
benzeneazoacetyldibenzoylmethane  (this  vol.,  i,  662),  changing  into 
colourless  isomerides  when  heated  alone  or  with  indifferent  solvents. 
The  coloured  substances  are  azo-compounds,  NIGN,C(COR')2'COB", 
whilst  the  colourless  isomerides  are  hydrazones,  COR"-NR*N;C(COR/)2, 
which  do  not  undergo  the  converse  transformation  in  benzene,  ether, 
or  chloroform  at  160°. 

flenzeneazoacetyldibenzoylmethane,  C23H1803172,  prepared  by  addition 
of  diazobenzene  chloride  and  sodium  acetate  to  the  enolic  modification 
of  acetyldibenzoylmethane  in  alcoholic  solution  at  0°,  forms  yellow 
crystals,  m.  p.  90°,  evolving  gas.  The  isomeric  hydrazone  crystallises 
in  white  needles,  m.  p.  188°. 

p -Bromobenzeneazoacetyldibenzoylmethane,  C23Hl703N2Br,  forms 
amber-coloured,  monoclinic  crystals,  m.  p.  113°.  The  hydrazone , 
C6H4Br,NAc*!N.‘C(COPh)2,  crystallises  in  white  needles,  m.  p.  218°, 
and  when  reduced  with  zinc  dust  and  ammonia  yields  acet-jo-bromo- 
anilide.  On  treatment  with  sodium  ethoxide  at  0°,  both  isomerides 
yield  p -bromobenzeneazodibenzoylmethane,  C21H1502N2Br,  crystallising 
in  golden  leaflets,  m.  p.  147—149°. 

p- Bromobetizeneazotribenzoylmt  thane ,  Cn8H1903N2Br,  forms  yellow 
crystals,  m.  p.  130 — 135°.  The  hydrazone  crystallises  in  colourless 
needles,  m.  p.  220 — 221°,  and  is  reduced  by  zinc  dust  and  acetic  acid, 
forming  benzo-jt?-bromoanilide.  G.  Y. 


[Combination  of  o-Diazo-oxides  with  1  : 8- Dihydroxy  naphtha¬ 
lene-3  : 6-disulphonic  Acid.]  Farbwerke  vorm.  Meister,  Lucius, 
&  Bruning  (D.R.-P.  184689). — The  nitro-o-aminophenols,  containing 
the  nitro-group  in  the  para-position  with  respect  to  the  amino-group, 
yield  sparingly  soluble,  yellow  diazo-oxides,  which  couple  far  more 
readily  with  1 :  8-dihydroxynaphthalene-3  :  6-disulphonic  acid  (chromo- 
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tropic  acid)  in  the  presence  of  calcium  hydroxide  than  when  sodium 
hydroxide  or  carbonate  is  employed.  The  azo-sulphonic  acids  thus 
produced  give  various  shades  of  blue  on  chrome-mordanted  wool. 

G.  T.  M. 

Etherification  of  Hydroxyazo-compounds  by  means  of 
Methyl  Sulphate.  Amedeo  Colombano  {Atti  R.  Accad.  Lined ,  1907, 
[v],  10,  ii,  457 — 464). — As  a  rule,  hydroxyazo-compounds  can  be  con¬ 
verted  quantitatively  into  the  corresponding  methoxyazo-derivatives 
by  shaking  their  alkaline  solutions  for  a  short  time  with  a  slight  excess 
of  methyl  sulphate.  In  some  cases,  for  example,  with  azo-compounds 
derived  from  phenols  in  which  the  para-position  is  occupied  by  another 
radicle,  the  etherification  is  only  effected  on  heating,  and  proceeds  best 
when  an  absolute  alcoholic  solution  of  the  alkali  derivative  of  the 
hydroxyazo-compound  is  treated  with  methyl  sulphate. 

This  method  has  been  applied  to  the  preparation  of  the  methyl  ethers 
of  benzeneazophenol,  2  :  4  -  bisbenzeneazophenol,  benzeneazoguaiacol, 
m.  p.  53 — 54°  [Jacobson,  Jaenicke,  and  Meyer  gave  m.  p.  44'5 — 45° 
(Abstr.,  1897,  i,  143)],  and  the  following  new  compounds. 

The  methyl  ether  of  o -nilrobenzeneazoguaiacol,  C14H1304N3,  separates 
from  alcohol  in  reddish-brown  crystals,  m.  p.  152°. 

The  methyl  ether  of  (3-naphthylazoguaiacol ,  C18H1602lSr2,  is  deposited 
from  alcohol  in  long,  orange-red,  acicular  crystals,  m.  p.  103 — 105°. 

The  methyl  ether  of  p- bromobenzeneazoeugenol ,  Cl7Hl702N’2Br,  separates 
from  benzene  in  minute,  pale^ellow  crystals,  m.  p.  92 — 94°. 

The  methyl  ether  of  m-xylenecczoeugenol,  C]s)H2202N2,  forms  minute, 
brick-red  crystals,  m.  p.  56°.  T.  H.  P. 

Esterification  of  Azo-derivatives  of  Hydroxy-acids  by 
means  of  Methyl  Sulphate.  Amedeo  Colombano  ( Atti  R.  Accad. 
Lincei,  1907,  [v],  16,  ii,  547 — 551.  Compare  preceding  abstract). — • 
When  an  azo-derivative  of  o-  or  «r-hydroxybenzoic  acid  is  treated  with 
rather  more  than  2  mols.  of  potassium  hydroxide  and  rather  more  than 
2  mols.  of  methyl  sulphate,  it  yields  a  mixture  of  the  esters  : 
N2R*C6H3(0H)’C02Me  and  N2P\rCC}H3(0Me)'C02Me.  In  the  cases 
examined,  the  methoxy-acid,  N2R,C6H3(0Me),C02H,  was  not  detected. 

Thus  benzeneazosalicylic  acid  [OH  :  COsH  :  R2Ph  =  2:1:5]  yields  : 
(1)  methyl  5-benzeneazo-2-methoxybenzoate, 

N2Ph-C6H3(0Me)-C02Me  [N2Ph  :  C02H  :  OMe  =  5  : 1  :  2], 
which  separates  from  alcohol  in  crystals,  m.  p.  63 — 64°;  (2)  methyl 
b-benzeneazosalicylate ,  N2PlrCeHg(0H)*C02Me,  is  deposited  from 
alcohol  in  yellow  crystals  having  a  metallic  lustre,  m.  p.  162 — 165°. 

The  jo-chlorobenzeneazo-derivative  of  m-hydroxybenzoic  acid  gives  : 

(1)  methyl  Q-p-chlorobenzeneazo-Smielhoxybenzoate, 
CgH4Cl*N2-CGH3(0Me)-C02Me  [C0H4C1-N2  :  C02Me  :  OMe  =  6  : 1  :  3], 

which  separates  from  alcohol  in  orange-yellow  crystals,  m.  p.  89 — 90°; 

(2)  methyl  §-p-cldorobenzeneazo-3-hydroxybenzoate, 

CcH4C1 -N2- C6H3(0H)  •  C02Me, 

which  is  deposited  from  alcohol  in  shining  red  crystals,  m.  p.  155°. 

T.  H.  P. 
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Reduction  of  o-Nitroazosalicylic  Acids  by  means  of  Sodium 
Hyposulphite.  Eugene  Grandmougin  and  J.  R.  Guisan  ( Ber ., 
1907,  40,  4205 — 4208.  Compare  this  vol.,  i,  166). — Further  investi¬ 
gation  shows  that  the  reduction  of  o-nitroazo-compounds  by  means  of 
sodium  hyposulphite  does  not  always  cease  when  the  azoimino-oxide 
stage  is  reached,  the  corresponding  triazole  compounds  being  some¬ 
times  obtained  directly  by  further  action.  In  other  cases,  the  two 
compounds  are  produced  together.  Both  the  o-nitroazosalicylic  acids 
dealt  with  in  the  present  paper  give  triazole  derivatives  on  reduction 
with  sodium  hyposulphite. 

•N2- 

no2  co2h 

either  by  the  interaction  of  diazotised  m-nitro-£>-toluidine  and  salicylic 
acid  in  alkaline  solution  or  by  the  nitration  of  £>-tolueneazosalicylic 
acid  in  concentrated  sulphuric  acid,  crystallises  from  aqueous 
alcohol  in  felted  masses  of  long,  yellow  needles,  m.  p.  213°.  The 
acetyl  derivative  crystallises  from  aqueous  alcohol  in  pale  yellow 
needles,  m.  p.  167°. 

p -Tolueneazosalicylic  acid,  C14H1203N2,  prepared  either  from  the 
dye  “  flavazol,”  which  is  its  sodium  salt,  or  from  diazotised  ^-toluidine 
and  salicylic  acid,  crystallises  from  aqueous  alcohol  in  brown 
leaflets,  m.  p.  212 — 213°,  and  yields  an  acetyl  compound,  C16H1404N2, 
which  forms  pale  yellow  crystals,  m.  p.  157°. 

4'-Hydroxy-2-phenyl-5-methyl-\  :  2  :  ‘d-benzotriazole-3’ -carboxylic  acid, 

CcHsMe<|>N-C0Ht(OH)-CO2H, 

prepared  by  reducing  o-nitrotolueneazosalicylic  acid  in  alkaline  solu¬ 
tion  by  means  of  sodium  hyposulphite,  crystallises  from  alcohol  or 
acetic  acid  in  white  needles,  m.  p.  276°  (slight  decomp.).  Its  acetyl 
derivative,  C16H1304N3,  crystallises  from  aqueous  alcohol  in  slender, 
white  needles,  m.  p.  198°. 

The  reduction  of  o-nitrobenzeneazosalicylic  acid  (compare  Elbs  and 
Keiper,  Abstr.,  1903,  i,  662)  in  alkaline  solution  by  means  of  sodium 
hyposulphite  yields  benzotriazole-2-salicylic  acid  (Elbs  and  Keiper, 
loc.  cit.).  T.  H.  P. 

Steric  Hindrance.  Hugo  Kauffmann  and  W.  Franck  {Ber., 
1907,  40,  3999—4015.  Compare  Abstr.,  1906,  i,  841).— It  is 
suggested  in  view  of  the  hypothesis  of  the  divisibility  of  valencies 
that  the  steric  hindrance  observed  with  ortho-substituted  compounds 
may  arise  from  mutual  interference  of  the  partial  valencies.  The 
following  cases  of  steric  hindrance  have  been  observed  with  2-sub- 
stituted  resorcinol  dimethyl  ethers.  2-Nitroresorcinol  dimethyl  ether 
is  reduced  only  with  great  difficulty  by  zinc  dust  in  alkaline  solution. 
2-Aminoresorcinol  dimethyl  ether  cannot  be  acetylated  by  the  ordinary 
methods,  and  does  not  form  a  benzylidene  derivative  ;  it  is  diazotised 
by  nitrous  acid,  and  reacts  with  carbon  disulphide,  forming  a 
thiocarbamide  only  extremely  slowly.  The  diazo-sulphate  formed 
from  2-aminoresorcinol  dimethyl  ether  is  stable,  can  be  recrystallised 
from  alcohol,  remains  unchanged  on  prolonged  boiling  with  water, 
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yields  a  nitro-derivative  when  heated  with  fumiiig  nitric  acid,  and 
when  boiled  with  a  solution  of  cuprous  cyanide  in  potassium  cyanide 
forms  a  stable  copper  compound  which  again  forms  the  diazo-salt  on 
treatment  with  acids.  On  the  other  hand,  substitution  in  the  nucleus 
takes  place  readily ;  2-nitroresorcinol  dimethyl  ether  is  easily 
brominated  and  nitrated,  and  condenses  readily  with  aldehydes.  The 
steric  hindrance  observed  does  not  in  any  case  amount  to  inhibition  ; 
its  extent  depends  on  the  reagent,  since  2-aminoresorcinol  dimethyl 
ether  reacts  only  with  great  difficulty  with  acetic  acid,  acetic 
anhydride,  or  benzaldehyde,  but  readily  enters  into  reaction  with 
phenylthiocarbimide  or  ethyl  iodide. 

2-Mtroresorcinol  dimethyl  ether  is  prepared  in  an  85%  yield  by  the 
action  of  methyl  sulphate  on  2-nitroresorcinol  in  10%  aqueous  sodium 
hydroxide  solution  at  70 — 80°;  it  remains  almost  unchanged  when 
boiled  with  alcoholic  potassium  hydroxide.  When  treated  with  a 
limited  amount  of  bromine  in  glacial  acetic  acid  solution,  it  forms 
bromo-2-nitroresorcinol  dimethyl  ether,  C8EI804NBr,  m.  p.  55 — 56°,  or 
with  an  excess  of  bromine  the  dibromo- derivative,  CgH704NBr2,  which 
crystallises  in  white  needles,  m.  p.  100 — 101°. 

The  action  of  fuming  nitric  acid  on  2-nitroresorcinol  dimethyl  ether 
leads  to  the  formation  of  two  products.  2  :  4 -Dinitroresorcinol  di¬ 
methyl  ether,  CgH8O0N2,  formed  at  the  ordinary  temperature,  crystal¬ 
lises  in  yellowish-white  needles,  m.  p.  72°,  or  after  fusion  and  resolidi¬ 
fication,  m.  p.  62°.  2:4: 6-Trinitroresorcinol  dimethyl  ether,  m.  p. 

124 — 125°,  formed  by  the  boiling  acid,  is  identical  with  Honig’s 
styphnic  acid  dimethyl  ether  (Abstr.,  1878,  727).  Whilst  tho  dinitro- 
ether  is  only  slowly  attacked  by  boiling  aqueous  sodium  hydroxide, 
the  trinitro-ether  is  rapidly  hydrolysed,  forming  2  :  4  :  6-trinitro- 
resorcinol. 

In  presence  of  sulphuric  acid,  2-nitroresorcinol  dimethyl  ether 
condenses  with  chloral  hydrate,  forming  3  :  ?>' -dinitro-2  :  4  :  2' :  4'- 
tetramethoxydiphenyltrichloroethane,  CClg'CB [C6H2(0Me)2N02]2,  which 
separates  from  benzene-light  petroleum  in  yellow  crystals,  m.  p. 
181  —  182°. 

2-Nitroresorcinol  dimethyl  ether  is  reduced  only  to  a  small  extent 
by  zinc  dust  in  boiling  alcoholic  potassium  hydroxide  or  by  sodium 
and  amyl  alcohol,  but  readily  by  iron  powder  in  glacial  acetic  acid  or 
by  tin  and  hydrochloric  acid,  forming  2-aminoresorcinol  dimethyl  ether, 
C8Hu02N(  which  crystallises  in  white  leaflets,  m.  p.  75°,  b.  p. 
l46°/23  mm.  The  acetyl  derivative,  C10H13O3N,  is  formed  by  heating 
the  base  with  acetic  anhydride  in  a  sealed  tube  at  150—160°  for  ten 
hours  ;  it  crystallises  in  white  leaflets,  m.  p.  81°,  and  is  hydrolysed  by 
boiling  hydrochloric  acid.  2  :  6  :  2'  :  6'  -  Tetramethoxy  -  s  -  diphenyl- 
thiocarbamide,  C17H20O4N2S,  m.  p.  170°,  is  formed  in  only  small 
amount  when  the  amine  is  boiled  with  carbon  disulphide  and  alcoholic 
potassium  hydroxide,  but  in  slightly  better  yields  if  sulphur  is  em¬ 
ployed  in  place  of  potassium  hydroxide  (compare  Hugershoff,  Abstr., 
1899,  i,  886).  2  :  Q-Dimethoxy-s-diphenylthiocarbamide,  C15H1602N2S, 

m.  p.  150°,  on  the  other  hand,  is  formed  rapidly  with  slight 
development  of  heat  when  the  amine  is  shaken  with  phenolthio- 
carbimide. 

VOL.  XCII.  i. 
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2  :  %-Dimethoxydiethylaniline,  prepared  by  boiling  2-aminoresorcinol 
dimethyl  ether  with  ethyl  iodide  in  a  reflux  apparatus  on  the  water- 
bath,  is  obtained  as  an  almost  colourless  oil,  b.  p.  130°/12  mm.  ;  the 
platinichloride,  (C12H1902N)2,H2PtCl6,  was  analysed.  With  sodium 
nitrite  in  acid  solution,  the  base  forms  a  dimtro-derivative,  C'loHjgOgNg, 
which  is  obtained  in  yellowish-brown  crystals,  m.  p.  108°. 

A  soluble  diazo- chloride  is  obtained  when  2-aminoresorcinol  dimethyl 
ether  is  treated  with  sodium  nitrite  and  hydrochloric  acid  at  the 
ordinary  temperature  and  then  heated  gradually  to  60 — 70°;  nitrogen 
is  not  evolved  when  the  solution  is  nearly  neutralised  with  sodium 
hydroxide  and  evaporated  to  dryness.  The  diazo-sulphate, 
C6Hg(0Me)2-N2-HS04, 

prepared  by  diazotisation  with  amyl  nitrite  in  alcoholic  solution,  forms 
yellow  crystals,  is  stable  when  free  from  amyl  nitrite,  burns  quietly 
on  platinum,  can  be  recrystallised  from  benzoyl  chloride,  and  remains 
unchanged  when  boiled  with  water  or  hydrochloric  acid,  or  when 
heated  at  300°  with  concentrated  sulphuric  acid,  but  is  decomposed 
by  aqueous  alkalis,  forming  resorcinol  dimethyl  ether.  On  addition  of 
a  concentrated  solution  of  the  diazosulphate  to  50%  aqueous  sodium 
hydroxide,  a  white  substance  separates,  which  couples  only  slowly  with 
alkaline  /3-naphthol,  behaving  therefore  as  an  anii-diazo-oxide.  The 
diazo-salt  couples  with  /3-naphthol  in  alkaline  solution,  forming 
2  :  Q-dimethoxybenzeneazo-fi-naphthol,  C6Hg(OMe)2,N’2'C10H6-OH,  which 
crystallises  in  red  needles,  m.  p.  120 — 121°,  and  is  not  fluorescent. 
When  boiled  with  fuming  nitric  acid,  the  diazo-sulphate  yields  a 


OMe 


NySO.H 
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miro-derivative  having  probably  the  annexed  con¬ 
stitution,  which  couples  with  alkaline  /3-naphthol 
forming  a  dye,  0l8H1505N3,  crystallising  in  red 
needles,  m.  p.  162 — 163°.  The  diazo-perbromide, 
C8HQ02N2Br3,  prepared  by  adding  potassium  bromide 
and  aqueous  bromine  to  the  diazo-sulphate,  crystal¬ 
lises  in  needles,  decomp.  120°,  and  loses  bromine  in  contact  with 
water  slowly  at  the  ordinary  temperature,  but  quickly  on  heating.  At 
the  ordinary  temperature,  the  perbromide  changes  slowly  into  a  red 
substance,  which  couples  to  only  a  small  extent.  A  yellowish- 
brown  salt,  having  approximately  the  composition  : 

CsH902N2,CN,(CuCN)2, 

formed  by  the  action  of  cuprous  cyanide  in  potassium  cyanide 
solution  on  the  diazo-sulphate  in  presence  of  sulphuric  acid,  dissolves 
in  hydrochloric  acid,  forming  a  solution  which  couples  with  /3-naphthol 
and  yields  resorcinol  dimethyl  ether  when  heated  with  alkalis.  A 
yellow  substance,  containing  tin,  formed  by  the  action  of  stannous 
chloride  and  concentrated  hydrochloric  acid  on  the  diazo-sulphate, 
behaves  in  the  same  manner.  2-Iodoresorcinol  dimethyl  ether,  CgH902I, 
prepared  by  heating  the  diazo-sulphate  with  concentrated  aqueous 
hydriodic  acid,  crystallises  in  white  needles,  m.  p.  103°,  and  does  not 
react  with  “ active"  magnesium.  G.  Y. 


Methods  for  the  Removal  of  Proteins  from  Solution.  Peter 
Rona  and  Leonor  Michaelis  ( Biochem .  Zeitsch.,  1907,  5,  365 — 367 
Compare  this  vol.,  i,  667,  and  following  abstract). — The  precipitation 
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of  proteins  by  mastic  suspensions  is  incomplete  when  more  than  1%  of 
protein  is  present  in  the  solution.  As  the  mastic,  however,  always 
removes  a  large  proportion  of  the  protein,  even  from  concentrated 
solutions,  complete  precipitation  may  be  achieved  by  adding  mastic 
two  or  three  times  at  intervals.  In  many  cases,  precipitation  by  China 
clay  is  preferable  to  that  by  mastic.  G.  B. 

The  Behaviour  of  Electrolytes  in  Mastic  Precipitation. 
Leonor  Michaelis,  Ludwig  Pincussohn,  and  Peter  Rona  ( Biochem . 
Zeitsch .,  1907,  0,  1 — 16.  Compare  Abstr.,  1907,  i,  667). — A  study  of 
the  extent  to  which  electrolytes  are  carried  down  from  a  solution  in 
which  mastic  flocculation  occurs.  The  problem  is  of  practical  import¬ 
ance  in  connexion  with  the  method  of  removing  proteins,  described  in 
the  preceding  abstract.  Acids  produce  flocculation  in  very  small  con¬ 
centrations,  and  are  not  at  all  carried  down  by  the  precipitate. 
Sodium  hydroxide  is  not  an  efficient  precipitating  agent,  and  is  not 
adsorbed  either ;  baryta  is  more  efficient,  and  is  adsorbed  to  some 
extent.  Mere  traces  of  colloidal  ferric  hydroxide  precipitate  the 
mastic,  and  are  thereby  completely  adsorbed.  Sodium  and  ammonium 
chlorides  resemble  acids  in  not  being  adsorbed  at  all,  but  are  less 
efficient  precipitants.  Other  metallic  salts  are  still  less  efficient,  and 
with  those  of  the  heavy  metals  there  is  partial  adsorption  of  the  base. 
Dextrose,  urea,  glycine,  and  hippuric  acid  are  not  carried  down  at  all. 
Yery  similar  results  were  obtained  with  China  clay  instead  of  mastic. 

G.  B. 

Rotatory  Power  of  Proteins  Extracted  from  Cereal  Flours 
by  Aqueous  Alcohol.  Leon  Lindet  and  Louis  Ammann  ( Compt . 
rend.,  1907,  145,  253—255;  Bull  Soc.  chim .,  1907,  [iv],  1,  968—974). 
— By  fractional  precipitation  of  wheat  gliadin  dissolved  in  70%  alcohol 
by  alcohol  or  water,  two  gliadins  were  obtained,  aD  —  81'6°  and 
—  95  0°.  The  rotatory  power  of  the  mixed  gliadins  (twenty  samples) 
varied  between  -81'6°and  -92'7°. 

Rye  and  barley  yielded  a  protein,  hordein,  aD  -  137’5°. 

Two  of  the  three  maisins  (a  and  (3)  obtained  by  Donard  and  Labbe 
(Abstr.,  1903,  i,  215,  782)  were  separated  from  maize,  aL)  -29,6°  (a) 
and  -  40-0°  (f3).  N.  H.  J.  M. 

The  Swelling  of  Fibrin.  Martin  H.  Fischer  and  Gertrude 
Moore  ( Amer .  J.  Physiol.,  1907,  20,  330 — 342). — An  attempt  to  explain 
the  variable  affinity  of  colloids  for  water  on  physico-chemical  lines. 
As  a  physiological  outcome,  it  is  found  that  substances  which  are  most 
effective  in  diminishing  the  amount  of  swelling  of  fibrin  in  hydro¬ 
chloric  acid  are  those  which  most  retard  gastric  digestion.  The 
absorption  of  water  by  frog’s  muscles  is  entirely  analogous  to  the 
absorption  of  water  by  fibrin.  W.  D.  H. 

The  Products  Obtained  by  Boiling  Casein  with  25% 
Sulphuric  or  Concentrated  Hydrochloric  Acid.  Emil 
Abderhalden  and  Casimir  Funk  ( Zeitsch .  physiol,  chem.,  1907,  53, 
19 — 30). — The  amount  of  glutamic  acid  produced  by  the  hydrolysis  of 
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casein  with  25%  sulphuric  or  concentrated  hydrochloric  acid  is  much 
the  same,  namely,  some  10 — 11%,  if  the  hydrolysis  is  continued  for  a 
sufficient  length  of  time.  Anhydrides  of  dipeptides  are  also  formed 
in  both  cases  ;  the  amounts,  however,  are  exceedingly  small,  under  1%. 
When  sulphuric  acid  is  used,  the  anhydride  consists  of  a  mixture  of 
leucinimide  and  £-phenylalanyl-o?-alanine  anhydride,  and  probably 
Meucyl-<7- valine  anhydride.  The  amounts  of  anhydrides  tend  to 
increase  as  the  time  of  heating  is  decreased.  When  hydrochloric  acid 
is  used,  leucinimide  alone  is  formed. 

Amino-acids  do  not  yield  diketopiperazine  when  heated  with  concen¬ 
trated  hydrochloric  acid.  J.  J.  S. 

Hydrolysis  of  the  Sodium  Salts  of  Casein.  Lucius  L.  Van 
Slykb  and  Donald  D.  Van  Slyke  ( Amer .  Chem.  J.,  1907,  38,  619 — 
626). — Determinations  of  the  quantity  of  alkali  hydroxide  required 
for  the  neutralisation  of  casein  give  results  which  vary  according  to 
the  indicator  employed.  Laqueur  and  Sackur  (Abstr.,  1903,  i,  300),  in 
determining  the  equivalent  weight  of  casein,  arbitrarily  regarded 
phenolphthalein  as  giving  correct  results. 

In  the  hope  of  obtaining  a  method  of  ascertaining  the  true 
neutralisation  point,  the  electrical  conductivity  of  solutions  of  varying 
amounts  of  casein  in  100  c.c.  of  A/100  sodium  hydroxide  has  been 
determined.  Usually  when  an  acid  is  added  to  a  solution  of  a  strong 
base,  the  conductivity  gradually  decreases  until  the  neutral  point  is 
reached,  and  by  plotting  the  conductivities  as  ordinates  and  the 
amounts  of  acid  added  as  abscissie,  a  curve  is  obtained  as  a  straight 
line  sloping  downwards  to  the  neutral  point,  at  which  it  breaks  sharply. 
The  curve  for  casein,  however,  like  that  for  phosphoric  acid,  is  concave 
and  does  not  show  any  break.  The  minimum  point  is  near  that  at 
which  the  solution  is  neutral  to  phenolphthalein,  but  cannot  be 
regarded  as  representing  the  true  point  of  neutralisation.  E.  G. 

Dissociation  of  Solutions  of  the  Neutral  Caseinates 
[Caseinogenates]  of  Sodium  and  Ammonium.  T.  Brails  ford 
Robertson  (J,  Physical  Chem.,  1907,  11,  542 — 552). — Neutral  solu¬ 
tions  of  the  sodium  and  ammonium  salts  of  caseinogen  (termed  casein 
by  the  author)  have  been  prepared  by  shaking  the  respective  alkalis 
with  excess  of  caseinogen  and  filtering,  and  the  electrical  conductivity 
of  these  salts  in  various  dilutions  has  been  measured  at  25°.  The 
variation  of  the  conductivity  with  dilution  is  such  as  to  justify  the 
assumption  that  caseinogen  behaves  to  alkalis  as  a  weak  non- 
ampboteric  monobasic  acid.  From  the  conductivity  results,  on  the 
assumption  that  no  complex  ions  containing  sodium  are  present,  the 
value  2-6  x  10-5  cm. /sec.  is  obtained  for  the  velocity  of  the  caseinogen 
ion,  but,  when  the  results  for  the  ammonium  salt  are  calculated  on  the 
same  assumption,  it  is  found  that  the  sum  of  the  velocity  of  the  NH4‘ 
and  protein  ions  is  less  than  the  known  velocity  of  the  NH4'  ion 
alone.  It  follows  that  the  solution  of  the  ammonium  salt  contains 
complex  ion-protein  compounds  in  which  the  non-protein  ion  (in  this 
case  NH4’)  is  not  dissociated  as  such;  the  formation  of  such  com¬ 
pounds  is  thus  proved  for  the  first  time,  although  their  existence  had 
been  foreseen  by  Loeb. 
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The  dissociation  constants  for  the  sodium  and  ammonium  salts  of 
caseinogen  are  0-0395  and  0'0428  respectively.  G.  S. 

Molecular  Weight  of  Oxyheemoglobin.  Gustav  Hufner  and 
Emil  Gansser  ( Chem .  Zentr.,  1907,  ii,  816  ;  from  Arch.  Anat . 
Physiol.  Alt.,  1907,  209 — 216). — By  means  of  osmotic  pressure 
measurements,  the  mol.  weight  of  the  haemoglobin  from  horses  and 
from  oxen  was  found  to  be  15,115  and  16,32 1  respectively,  it  being  still 
doubtful  whether  these  mol.  weights  are  really  different.  The  authors 
conclude  from  their  osmotic  pressure  experiments  that  crystalline 
oxyhemoglobin  is  composed  of  one  mol.  of  hemoglobin  combined  with 
one  mol.  of  oxygen.  W.  H.  G. 

Paranucleo-protagon.  Matthew  Steel  and  William  J.  Gies 
(Amer.  J.  Physiol.,  1907,  20,  378 — 398). — This  is  the  name  given  by 
Ulpiani  and  Lelli  (Abstr.,  1902,  ii,  573)  to  a  compound  in  the  brain  in 
which  they  believe  the  protagon  is  combined.  It  is  resolved  by 
alcohol  into  protagon  and  paranuclein.  They  further  adhere  to  the 
idea  that  protagon  is  a  definite  chemical  individual.  The  material  is 
extracted  from  the  brain  with  chloroform.  On  the  lines  of  Gies’ 
previous  work,  the  present  paper  again  deals  with  the  non-existence  of 
protagon  as  a  chemical  unit,  and  similarly  it  is  shown  that  para¬ 
nucleo-protagon  is  a  mixture  also;  it  contains  other  substances  as 
well  as  the  two  mentioned  by  Ulpiani  and  Lelli,  and  the  products 
differ  with  the  strength  and  temperature  of  the  alcohol  used  to  decom¬ 
pose  it.  Probably  none  of  the  constituents  of  protagon  are  combined 
with  a  nuclein-like  substance.  W.  D.  H. 

Composition  of  Nucleic  Acids  of  Thymus  and  Herring-Roe. 

II.  Hermann  Steudel  ( Zeitsch .  physiol.  Chem,  1907,  53,  14 — 18. 
Compare  this  vol.,  i,  168). — In  addition  to  guanine,  adenine,  cytosine 
and  thymine,  episaccharie  acid  (this  vol.,  i,  739)  has  been  isolated  from 
the  nucleic  acid  of  thymus  by  hydrolysis  with  concentrated  nitric 
acid.  The  quinine  salt,  2C20H24O2N2,CcH10O8,  crystallises  well. 

It  is  suggested  that  the  remaining  residue  in  the  nucleic  acid  is 
C2tH44O20P4  and  not  C21H44026P4,  and  the  formula  for  the  acid  then 
becomes  C43H-7O30N15P4.  The  residue,  C24H4402(5P4,  is  supposed  on 
hydrolysis  to  yield  a  sugar  and  metaphosphoric  acid.  J.  J.  S. 

Inosic  Acid.  Carl  Neuberg  and  B.  Brahn  ( Biochem .  Zeitsch., 
1907,  5,  438—450). — Inosic  acid  is  the  only  nucleic  acid  which  can  at 
present  be  obtained  pure  (as  a  crystalline  salt).  Haiser  (Abstr.,  1895,  i, 
580)  stated  that  when  hydrolysed  it  is  decomposed  into  phosphoric  acid, 
and  probably  a  purine  base  and  trihydroxyvaleric  acid.  The  second 
of  these  products  has  now  been  identified  as  hypoxanthine,  and  the 
third  as  ^-xylose.  Hydrolysis  takes  place  according  to  the  equation  : 
C10H13O8N4P  +  2H2O  =  H3PO4  +  C3H10O6  +  C5H4N4O.  Inosic  acid  is 
optically  active,  [a]D  -  18'5G,  a  fact  which  has  hitherto  been  over¬ 
looked.  The  following  constitution  is  suggested  : 

OH  H 

CH  C-N:^^P0(0H)-0-CH-C - C— CH-CIJ2-OH.  G.  B. 

NH-CO  H  OH 
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The  Constitution  of  Inosic  Acid  and  the  Pentose  of  Muscle. 
Friedrich  Bauer  ( Beitr .  chem.  Physiol.  Path.,  1907,  10,  345 — 357). — 
The  author  has  arrived  independently  and  almost  simultaneously  at 
the  same  general  conclusion  as  Neuberg  and  Brahn  (preceding  abstract), 
namely,  that  inosic  acid  is  composed  of  a  molecule  of  phosphoric 
acid  and  a  molecule  of  hypoxanthine,  which  are  united  by  an  inter¬ 
mediate  pentose  molecule  in  such  a  way  that  the  latter  has  lost  its 
free  aldehyde  group.  There  is  still  some  disagreement,  or  doubt,  as  to 
the  nature  of  this  pentose.  The  author,  who  did  not  observe  the 
optical  activity  of  inosic  acid,  obtained  from  it  on  hydrolysis  an 
osazone,  m.  p.  158 — 159°,  which  he  regards  as  derived  from  i-arabinose, 
whereas  Neuberg  and  Brahn  identify  the  sugar  with  Z-xylose.  The 
dextrorotation,  which  this  latter  substance  might  be  expected  to 
produce  in  the  solution  after  hydrolysis,  has,  however,  not  been 
observed  in  either  investigation. 

A  full  account  of  the  literature  and  details  of  a  method  of  preparing 
crystalline  barium  inosate  is  given  (yield  3  to  4  grams  per  kilo,  of 
meat  extract  used).  In  meat  extract,  the  sugar  of  inosic  acid  occurs 
in  the  free  state,  probably  owing  to  partial  hydrolysis  during  manu¬ 
facture.  G.  B. 

Tanning  and  Adsorption  Compounds  of  Gelatin.  Ltppo- 
Cramer  {Chem.  Zentr.,  1907,  ii,  413 — 415;  from  Zeilsch.  Chem.  Ind. 
Kolloide,  1907,  1,  353 — 364.  Compare  Biltz,  Abstr.,  1904,  ii,  324  ; 
A.  and  L.  Lumifere  and  Seyewetz,  Abstr.,  1906,  i,  916). — All  metallic 
salts  the  solutions  of  which  contain  a  colloidal  hydroxide  are  capable 
of  tanning  gelatin.  Dilute,  but  not  strong,  solutions  of  ferric  salts 
produce  coagulation  when  added  to  a  solution  of  gelatin.  No  coagu¬ 
lation  occurs  if  a  ferric  salt  is  added  to  an  ammoniacal  solution  of 
gelatin.  Ferrous  salts,  potassium  ferrocyanide,  and  ferricyanide  have 
no  tanning  action,  whereas  uranyl  salts,  auric  chloride,  and  cerium 
sulphate  tan  readily.  Copper  salts  and  silver  nitrate  are  adsorbed 
without  coagulation.  It  is  impossible  to  free  gelatin  treated  with 
a  solution  of  silver  bromide  in  sodium  thiosulphate  from  silver  com¬ 
pletely  by  washing  ;  similarly,  gelatin  treated  with  mercuric  chloride, 
mercuric  iodide,  lead  iodide,  lead  nitrate,  aod  barium  chloride  cannot 
be  freed  from  these  salts  by  washing. 

Gum  arabic  and  albumin  behave  like  gelatin.  W.  H.  G. 

Alkaline  Digestion.  Hans  Euler  (ArJciv.  Kem.  Min.  Geol.,  1907, 
2,  No.  39,  1 — 13.  Compare  this  vol.,  i,  574). — Experiments  on  the 
action  of  pancreatin  extract  on  glycylglycine  in  presence  of  small  pro¬ 
portions  of  sodium  hydroxide  show  that  the  pancreatin  combines  with 
a  considerable  part  of  the  alkali,  and,  as  the  effect  of  the  latter  on  the 
action  is  great,  extracts  of  commercial  pancreatin  and  trypsin,  unless 
extremely  active,  are  unsuitable  for  physico  chemical  investigations  on 
dipeptides.  The  results  also  show  that  Schiitz-Borissow’s  rule  does  not 
hold  for  the  alkaline  digestion  of  dipeptides. 

The  pancreatin  employed  yielded  5 ’4%  of  ash,  consisting  principally 
of  sodium  pyrophosphate,  probably  derived  from  disodium  hydrogen 
phosphate  by  heating.  The  velocity  of  digestion  of  glycylglycine  by 
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pancreatin  in  presence  of  sodium  hydroxide  is  not,  however,  influenced 
by  the  addition  of  sufficient  disodium  hydrogen  phosphate  to  double 
the  phosphoric  acid  present  originally.  Also,  this  velocity  is  not 
changed  by  more  than  10%  of  its  value  by  the  addition  of  0*1  gram  of 
mercuric  chloride,  0*12  gram  of  formaldehyde,  or  0*1  gram  of  potassium 
cyanide  per  100  c.c.  of  liquid. 

The  course  of  the  decomposition  of  glycylglycine  by  the  pressed 
juice  of  soaked  peas  in  presence  of  sodium  hydroxide  indicates  that 
the  excess  of  the  latter  is,  in  this  case,  far  more  completely  neutralised 
than  by  erepsin. 

The  following  results  were  obtained  by  the  action  of  4  grams  of  very 
active  erepsin  on  100  c.c.  of  0T  A-glycy  I  glycine  solution  in  presence  of 
varying  proportions  of  alkali : 

Concentration  of  alkali .  0*035  0*04  0*05  0*06  0*075 

Reaction  constant,  Ax  1000...  5*0  7*0  8*3  8*0  6*5 

From  these  results,  the  conclusion  is  drawn  that  alkaline  digestive 
enzymes  are  not  rendered  active  by  the  alkali,  which  accelerates  their 
action  partly  by  neutralising  the  substrate  and  partly  by  preventing 
the  retarding  effect  of  free  decomposition  products. 

The  hydrolysis  of  casein  by  erepsin  is  similar  to  that  of  glycyl¬ 
glycine.  In  the  former  case,  however,  the  destruction  of  the  enzyme  is 
unimportant  in  comparison  with  the  retardation  caused  by  the  decom¬ 
position  products,  whilst  with  glycylglycine  the  opposite  holds.  The 
reaction  coefficient  in  the  case  of  casein  diminishes  rapidly  as  the  action 
proceeds,  but  the  initial  velocities  are  very  nearly  proportional  to  the 
concentrations  of  the  enzyme.  Such  enzyme  solutions,  hence,  cannot  be 
regarded  as  heterogeneous  systems. 

It  was  further  found  that  the  conductivity  of  faintly  alkaline 
casein  solutions  gradually  diminishes,  even  in  absence  of  enzyme. 

The  intensity  of  the  action  of  erepsin  varies  for  different  dipeptides, 
the  values  of  1000A  being  58*4  for  alanylglycine,  13*1  for  leucyl- 
glycine,  and  7  0  for  glycylglycine. 

The  decomposition  of  glycine  anhydride  by  alkali  was  studied  by 
measuring  the  conductivity,  which  was  found  to  diminish  considerably 
as  the  reaction  proceeded,  the  alkali  causing  the  opening  of  the  ring 
and  the  formation  of  the  sodium  derivative  of  glycylglycine.  By 
dilute  hydrochloric  acid,  glycine  anhydride  is  far  more  slowly  decom¬ 
posed,  and  here  too  the  velocity  rapidly  diminishes  owing  to  the  com¬ 
bination  of  the  acid  with  the  decomposition  products. 

Experiments  with  germinating  peas  show  that,  during  the  ten  days 
from  the  beginning  of  germination  to  the  stage  at  which  the  lateral 
roots  are  developed,  the  quantity  of  enzyme  capable  of  decomposing 
glycylglycine  remains  practically  constant.  The  enzyme  probably 
exists  in  the  resting  seed,  either  as  active  enzyme  or  as  proenzyme. 
This  is  not  the  case  with  the  other  enzymes  of  germinating  seeds,  for 
instance,  with  those  causing  proteolysis.  T.  H.  P. 

Action  of  Arginase  on  Creatine  and  other  Guanidine 
Derivatives.  Henry  D.  Dakin  (/.  Biol.  Chem .,  1907,  3,  435 — 441). 
— Arginase  is  a  specific  enzyme  for  the  exclusive  hydrolysis  of 
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(/-arginine  or  of  substances  containing  the  (/-arginine  grouping. 
Creatine  and  other  guanidine  derivatives  structurally  similar  to 
arginine  are  incapable  of  hydrolysis  by  this  enzyme.  W.  D.  H. 

Specific  Accelerating  Action  of  Sodium  Fluoride  on  the 
Coagulation  of  Milk  by  Vegetable  Rennet.  C.  Gerber  ( Compt . 
rend.,  1907,  145,  689 — 692). — The  rate  of  coagulation  of  milk  by 
vegetable  rennet  is  first  slightly  accelerated,  then  retarded  by  the 
addition  of  increasing  quantities  of  sodium  fluoride;  when  the  salt  is 
present  in  the  proportion  of  30 — 60  mg.  molecules  per  litre  of  milk, 
there  is  no  coagulation,  but  the  process  begins  again  as  the  proportion 
of  the  salt  is  increased,  the  rate  of  coagulation  being  first  accelerated, 
then  retarded.  The  irregularity  of  these  results  is  attributed  to  the 
disturbing  influence  introduced  by  the  precipitation  of  the  calcium 
salts  present  by  the  sodium  fluoride.  If  a  small  quantity  of  sodium 
chloride  is  added  to  the  mixtures,  the  results  are  comparable  with 
those  previously  obtained,  and  show  that  the  specific  action  of  sodium 
fluoride  is  similar  to  that  of  sodium  chloride.  M.  A.  W. 

Systematic  Investigation  of  Oxydases  in  Animal  Tissues. 
Octave  Dony-Henaui.t  and  Mile.  J.  Van  Duuren  {Bull.  Acad.  toy. 
Belg.,  1907,  537 — 638). — In  the  first  part  of  this  memoir,  a  resume  of 
current  theories  explaining  catalytic  oxidation  is  given,  and  the 
analogies  between  such  actions  and  those  due  to  oxydases  in  living 
tissues  are  detailed.  Attention  is  then  directed  to  the  tests  which 
have  been  applied  by  various  investigators  in  ascertaining  the 
occurrence  of  oxidising  ferments  in  animal  organs.  Schmiedeberg’s 
test,  which  consists  in  estimating  the  amount  of  salicylaldehyde 
converted  into  salicylic  acid  by  an  extract  of  the  organ  under 
investigation,  has  been  fully  examined,  and  it  is  found  that  it  is 
liable  to  three  sources  of  error.  In  removing  the  excess  of  salicyl¬ 
aldehyde  as  a  preliminary  to  the  estimation  of  the  amount  of  acid 
formed,  a  saturated  solution  of  sodium  hydrogen  sulphite  is  used,  and 
it  is  found  that  this  in  presence  of  salicylic  acid  and  ether  leads  to  the 
formation  of  some  sulphuric  acid  and  organic  acids,  the  latter  being 
apparently  produced  from  the  ether.  The  alkalimetric  estimation  of 
the  salicylic  acid  formed  gives  therefore  results  which  are  usually  too 
high.  Colorimetric  estimation  of  the  salicylic  acid  by  means  of  ferric 
chloride  only  gives  trustworthy  results  when  the  amount  of  acid  is 
small  and  there  are  no  other  free  acids  present.  Elion’s  method 
(Abstr.,  1889,  195),  which  depends  on  the  conversion  of  the  salicylic 
acid  into  tribromophenol,  gives  good  results  in  the  case  of  pure 
mixtures  of  the  aldehyde  and  acid,  but  it  appears  to  be  impossible  to 
extract  the  whole  of  the  acid  by  means  of  ether  from  albuminous 
solutions,  such  as  aqueous  extracts  of  organs,  so  that  even  using  this 
method  the  results  obtained  are  low,  but  a  modified  form  of  this 
method,  described  in  detail  in  the  original,  was  eventually  adopted  as 
the  best  available. 

In  the  experiments,  an  extract  of  calves’  livers  in  salt  (0-9%),  or 
sodium  fluoride  (0’65%)  solution,  was  used.  It  was  found  that  the 
oxidation  of  salicylaldehyde  to  salicylic  acid  by  such  extracts  takes 
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place  best  in  the  absence  of  oxygen,  and  that  the  velocity  of  the 
reaction  varies  greatly  and  irregularly  when  the  concentration  of  the 
extract  varies  and  is  conditioned  mainly  by  the  concentration  of  the 
aldehyde.  The  oxidising  power  of  the  extracts  diminishes  spon¬ 
taneously  on  keeping,  and  this  diminution  in  activity  usually  occurs 
more  rapidly  in  presence  of  air,  or  when  the  temperature  is  raised. 
Some  extracts  remain  active  after  being  heated  to  80°,  whilst  others 
show  a  marked  lessening  of  activity  after  exposure  to  this  tempera¬ 
ture.  These  observations  are  insufficient  to  enable  a  decision  to  be 
arrived  at  as  to  whether  the  oxidation  is  due  to  an  oxydase  or  is 
merely  catalytic,  but  the  authors  are  inclined  to  adopt  the  latter 
alternative. 

The  last  portion  of  the  memoir  is  devoted  to  a  criticism  of  the 
views  of  Abelous  and  his  collaborators  (Abstr.,  1896,  ii,  119;  1898, 
ii,  36;  1900,  i,  268,  ii,  226  ;  1903,  ii,  560,  561,  678  ;  1904,  ii,  188) 
on  the  subject,  and  in  this  connexion  it  is  pointed  out  that  all  the 
extracts  used  in  the  present  set  of  experiments  contained  a  small 
amount  of  oxyhaemoglobin,  which  rapidly  disappeared  when  the 
extracts  were  exposed  to  air,  but  persisted  for  some  time  in  its 
absence,  which  would  probably  not  have  been  the  case  if  an  oxydase 
had  also  been  present  in  the  solution.  Salicjdaldehydo  is  not  oxidised 
by  oxyhaemoglobin,  so  that  the  latter  cannot  be  the  source  of  the 
oxygen  used  in  the  oxidation  of  the  aldehyde  by  organic  extracts. 
It  is  suggested  that  as  oxyhaemoglobin  can  exist  in  dilute  solution  in 
a  vacuum  for  some  days,  the  current  view  that  the  mechanism  of 
oxygen  exchange  brought  about  by  hemoglobin  is  mainly  physical  is 
not  strictly  accurate.  T.  A.  H. 

Animal  Peroxydases.  Ernst  von  Czyhlarz  and  Otto  von 
Furth  (Beitr.  chem.  Physiol.  Path.,  1907,  10,  358 — 389). — An  attempt 
to  extend  to  animal  oxydases  the  sharp  distinction  drawn  by  Chodat 
and  Bach  between  (vegetable)  direct  oxydases  and  peroxydases,  which 
latter  only  oxidise  in  the  presence  of  hydrogen  peroxide  or  of  some 
other  peroxide.  The  guaiacum  reaction  of  blood  is  due  to  haematin  and 
not  to  a  true  peroxydase.  The  difficulty  of  completely  removing  blood 
from  the  tissues  makes  guaiacum  tincture  an  unsuitable  reagent  for  the 
detection  of  peroxydases.  For  tissues  containing  blood,  the  liberation 
in  the  presence  of  hydrogen  peroxide  of  iodine  from  an  acidified 
solution  of  potassium  iodide  should  be  employed. 

A  spectro-photometric  method,  based  on  the  oxidation  to  malachite- 
green  of  the  leuco-base,  has  been  worked  out  and  employed  in  the 
measurement  of  the  velocity  of  peroxydase  action.  A  graphical  repre¬ 
sentation  of  the  results  obtained  by  this  method  shows  that  the  oxida¬ 
tion  by  haematin  proceeds  at  a  uniform  rate,  whereas  the  velocity  of 
that  due  to  animal  peroxydase  gradually  falls  off  to  zero.  The  peroxide 
reaction  is  much  more  dependent  on  the  concentration  of  the  leuco- 
base  than  is  the  hsematin  reaction. 

The  oxidation  of  ammonium  sulphide  by  oxyhsemoglobin  is  not 
accelerated  by  catalase,  and  there  is  no  ground  for  the  belief  that  the 
latter  enzyme  has  a  direct  oxidative  action,  as  supposed  by  Ewald 
(this  vol.,  ii,  184).  G.  B. 
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Catalase.  Antagonism  between  Catalases  and  Peroxy- 
dases.  Amedeo  Herlitzka  ( Atti  R.  Accad.  Lincei,  1907,  [vj,  16,  ii, 
473 — 479). — According  to  Ewald  (this  vol.,  ii,  184),  the  dissociation 
of  oxyhsemoglobin  is  a  phenomenon  connected  with  the  partial  pressure 
of  the  oxygen  of  which  the  relation  existing  between  oxyhsemoglobin 
and  haemoglobin  is  a  function.  This  being  so,  catalase  is  capable  of 
increasing  the  velocities  of  two  chemical  reactions  of  different  natures, 
one  being  independent  and  the  other  dependent  on  the  partial  pressure 
of  the  oxygen,  and  the  one  irreversible  and  the  other  reversible 
(compare  Herlitzka,  this  vol.,  i,  102).  Objections  are  raised  to  Ewald’s 
results.  Further  experiments  by  the  author  lead  to  the  conclusion 
that  there  exists  an  antagonism  between  the  action  of  catalase  and 
that  of  haemoglobin,  or,  in  general,  of  the  oxydases  with  respect  to 
the  oxidation  of  guaiacum  resin  by  peroxides,  that  is,  with  respect  to 
the  formation  of  active  oxygen.  Within  certain  limits,  the  greater 
the  concentration  of  the  catalase,  so  much  the  greater  must  be  the 
concentration  of  the  peroxydases  to  produce  oxidation.  Thus  there  is 
direct  proof  of  the  protective  action  exerted  by  catalase  towards  the 
peroxydases  destroying  and  rendering  innocuous  the  peroxides  in  the 
organism.  T.  H.  P. 

Thiophenol- 6- chlorophosphines  and  their  Derivatives. 
August  Michaelis  and  G.  Linus  Linke  ( Ber .,  1907,  40,  3419 — 3425. 
Compare  Michaelis,  Abstr.,  1903,  i,  379  ;  Autenrieth  and  Hildebrand, 
ibid.,  1898,  i,  419,  476). — Thiophenylchlorophosphine,  SPh'PCI2, 
obtained  by  heating  thiophenol  and  phosphorus  trichloride  in  a  flask 
fused  to  a  reflux  condenser,  forms  a  somewhat  thick,  colourless  liquid, 
b.  p.  125°/10  mm.,  D13  L2560.  It  fumes  in  contact  with  the  air  ancl 
has  a  disagreeable  odour.  When  left  exposed  to  the  air  for  twenty- 
four  hours,  hydrogen  chloride  is  evolved  and  a  crystalline  mass  con¬ 
sisting  of  tri phenyl  trithiophosphite,  P(SPh)3,  and  phosphorous 
acid  is  obtained ;  but  when  the  chlorophosphine  is  poured  into  water, 
a  violent  reaction  occurs,  and  the  products  are  hydrochloric  and 
phosphorous  acids  and  thiophenol.  A  thiophosphorous  acid  has  not  been 
obtained.  With  alcohol,  the  products  are  hydrogen  chloride,  thio¬ 
phenol,  and  triethyl  phosphite,  and  with  sodium  ethoxide,  triethyl 
trithiophosphite,  triethyl  phosphite,  and  sodium  chloride.  The  thiol- 
phenylchlorophosphine  reacts  with  chlorine  yielding  phenyl  disulphide 
and  phosphorus  trichloride.  Thiophenol  and  phosphoryl  chloride 
yield  phosphorus  trichloride,  phenyl  disulphide,  and  phosphoric  acid. 

Thiolpkenylth ionchloro phosphine,  SPh*PSCl2,  obtained  by  heating  the 
the  thiolphenylchlorophosphine  with  sulphur  at  120°  for  five  hours 
and  distilling  the  product  under  reduced  pressure,  forms  a  thick, 
colourless  liquid  with  an  aromatic  odour,  b.  p.  168 — 170°/16  mm.,  and 
is  not  appreciably  acted  on  by  water. 

A  quantitative  yield  of  triphenyl  trithiophosphite,  P(SPh)3,  is 
obtained  when  phosphorus  trichloride  is  heated  with  three  equivalents 
of  thiophenol  at  150°  in  an  oil-bath.  It  crystallises  from  ether  in 
short,  monoclinic  prisms  or  from  alcohol  in  pointed  crystals,  m.  p. 
76 — 77°.  With  concentrated  sulphuric  acid,  it  yields  thiophenol  and 
phosphorus  acid,  and  the  same  products  are  formed  when  the  trithio- 
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phenyl  derivative  is  heated  with  water  or  alcohol  under  pressure. 
Triphenyl  trithiophosphite  readily  combines  with  oxygen,  sulphur,  or 
selenium,  but  is  decomposed  by  chlorine  yielding  phenyl  disulphide  and 
phosphorus  trichloride. 

Trithiolphenyl phosphine  oxide ,  0!P(SPh)3,  obtained  by  the  action  of 
hydrogen  peroxide  on  the  phosphine,  crystallises  from  ether  in  strongly 
refracting,  monoclinic  prisms,  m.  p.  115°.  It  may  also  be  prepared  by 
the  action  of  phosphorus  oxychloride  on  sodium  thiophenol,  but  the 
product  described  by  Schwarze  (/.  pr.  Ghem .,  1874,  [ii],  10,  234)  was 
probably  phenyl  disulphide. 

Trithiolphenylphosphine  sulphide,  S!P(SPh)3,  crystallises  from  alcohol 
in  plates,  m.  p.  86°.  It  is  obtained  by  the  direct  addition  of  sulphur 
in  carbon  disulphide  solution  at  120°,  or  by  the  action  of  phosphorus 
sulphochloride  on  sodium  thiophenol. 

Trithiolphenylphosphine  selenide ,  Se!P(SPh)g,  crystallises  from  ether 
in  pale  yellow,  monoclinic  plates,  m.  p.  95°.  Secondary  chloro- 
phosphines  have  not  been  prepared.  J.  J.  S. 


Mercury  Compounds  from  Nitrotoluenes.  Arnold  Reissert 
(Ber.,  1907,  40,  4209 — 4226.  Compare  this  vol.,  i,  908). — Although 
aromatic  amines  and  phenols  readily  admit  of  the  entry  of  mercury 
atoms  into  their  molecules,  nitrobenzene  has  but  slight  tendency  to 
react  in  this  way.  The  author  finds,  however,  that  o-  and  />-nitro- 
toluenes  are  readily  converted  into  mercury  derivatives  when  boiled 
with  mercuric  oxide  in  presence  of  sodium  hydroxide,  the  mercury  in 
these  cases  entering  the  side-chain.  The  compounds  yielded  by 
^-nitrotoluene  and  2  :  4-dinitrotoluene  have  not  been  obtained  in  a  pure 
state,  but  from  o-nitrotoluene  two  well-characterised  chemical 
individuals  have  been  prepared. 

o-Nitromercuribenzyl  chloride ,  N02,C6H4,CH2*HgCl,  obtained  by 
boiling  dilute  sodium  hydroxide  solution  containing  o-nitrotoluene  in 
suspension  with  precipitated  mercuric  oxide,  is  precipitated  from 
ammoniacal  solution  by  hydrochloric  acid  in  bundles  of  colourless 
needles,  m.  p.  145 — 146°.  , 

o-Nitrodimercuribenzylidene  oxide,  N02,G16H4*CH<C^g^>0,  obtained 

by  protracted  boiling  of  sodium  hydroxide  solution,  o-nitrotoluene,  and 
mercuric  oxide,  is  precipitated  from  acetic  acid  solution  by  excess  of 
sodium  hydroxide  in  dark  yellow,  crystalline  masses  decomposing  at 
above  220°.  The  following  salts  were  prepared  :  the  sulphate , 
N02-C6H4-CH:Hg2:S04, 

crystallising  in  pale  yellow,  broad  needles  or  plates;  basic  sulphate , 
[N02,C6H4*CH(Hg,0H)Hg]2S04,  forming'  a  heavy,  orange-yellow 
powder ;  chloride,  N02,C(Jll4,CH(HgCl)2,  a  pale  yellow,  amorphous 
compound  ;  hydroxychloride,  NO2,G1cH4‘CH(Hg01)*Hg,OII ;  nitrate,  and 
nitrite,  N 02*  06H4* CH(Hg* N 02)2. 

o-Nitrodimercuribenzylidene  oxide  is  partially  decomposed  by 
dydrogen  sulphide  into  mercuric  sulphide  and  o-nitrotoluene.  By  zinc 
hust  and  sulphuric  acid,  it  is  reduced  to  o-toluidine  and  mercury. 
When  heated  with  nitrous  acid,  it  gives  o-nitrobeDzaldehyde,  which  is 
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also  formed  together  with  a  small  proportion  of  o-dinitrotolane, 

N02-C6H4*C:C*C6H4-N02  (?), 

by  boiling  it  with  nitric  acid.  When  treated  in  the  cold  with  nitrous 
and  hydrochloric  acids,  it  is  converted  into  approximately  molecular 
proportions  of  o-nitrobenzaldehyde  and  its  oxime ;  the  dinitrite 
formed  by  the  nitrous  acid  is  converted  by  hydrochloric  acid  into  the 
oxime  by  way  of  a  hypothetical  nitroso-derivative  : 
N02*C6H4*CH(HgNO2)2  +  2HC1  = 

HN02  +  H20  +  N02-C6H4-C(N0)(HgCl)2, 
and  the  latter  :  +  2HC1  =  N02*C6H4-CH:N0H  +  2HgCl2,  one  half  of 
the  oxime  formed  being  then  transformed  into  the  aldehyde  as  follows  : 
2N02-C6H4-CH:N0H  +  4HN02  = 

2N02-C6H4-CH0  +  4NO  +  N20  +  3H20. 

Towards  acids  and  alkalis,  o-nitrodimercuribenzylidene  oxide  is,  in 
general,  very  stable,  but,  when  boiled  with  20%  hydrochloric  acid 

CH 

solution,  it  is  transformed  into  antliranil,  C6H4<^  %>Q. 

The  action  of  chlorine,  best  in  presence  of  excess  of  hydrochloric 
acid,  on  o-nitrodimercuribenzylidene  oxide  yields  o -nitrobenzylidene 
chloride,  N02*CGH4*CHC12,  which,  in  a  slightly  impure  condition,  is  a 
faintly  red  oil,  b.  p.  150 — 151°/10  mm.  Similarly,  the  action  of 
bromine  yields  the  corresponding  bromide  and  that  of  iodine,  o -nitro¬ 
benzylidene  iodide,  N02*C6H4*CHI2,  which  crystallises  from  alcohol  in 
yellow  prisms,  m.  p.  70 — 72°. 

The  interaction  of  y>-nitro  toluene  and  precipitated  mercuric  oxide 
in  presence  of  sodium  hydroxide  yields  p -nitrodimercuribenzylidene  oxide, 
which  was  not  obtained  pure  and  which  is  converted  into  y>-nitro- 
benzoic  acid  by  the  action  of  dilute  nitric  acid. 

Similarly,  2  :  4-dinitrotoluene  is  converted  almost  quantitatively 
into  2  :  i-dinitrodimercuribenzylidene  oxide,  which  is  converted  into 
mercuric  sulphide  and  2  :  4-dinitrotoluene  by  hydrogen  sulphide,  into 
2  : 4-dinitrotoluene  by  10%  hydrochloric  acid,  and  into  2  :  4-dinitro- 
benzoic  acid  by  concentrated  nitric  acid.  T.  H.  P. 
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ERRATA. 

Collective  Index,  1893 — 1902. 

col.  i  for  “imino^z'thio-  ”  read  “iminothio-.” 

Vol.  LXXXIY  (Abstr.,  1903). 

Part  I. 

for  “  *C02Et  ”  read  «  C02H.” 

Part  II. — Index. 

col.  ii  for  “  A.,  ii,  224  ”  read  “  A.,  i,  224.” 

Yol.  LXXXYI  (Abstr.,  1904). 

Part  I. 

for  “  parasaccharic  ”  read  “  parasaccharinic.” 

,,  “saccharic”  read  “saccharinic.” 

,,  “ metasaccharate’'  read  * ‘  melasaccharinale. ” 

„  “ parasaccharate"  read  “ parasaccharinate," 

,,  “ saccharate”  read  11  saccharinate.” 

„  “iso  saccharate  ”  read  “  iso  saccharinate.” 

Yol.  LXXXVIII  (Abstr.,  1905). 

Part  I. 

for  “1904,  ii,  42”  read  “1904,  i,  480.” 

„  “  the  ”  read  “  methyl.  ” 

,,  “  ethyl  ”  read  “  ay-dimethyl  fifi-diethyl.” 

„  “C(C02Et)2[CH(CN)-C02Et}2”  read 

“  C(C02Et)!![CH(XlN)•C02Me]2.,, 

Yol.  XC  (Abstr.,  1906). 

Part  I. 

for  “  1905  ”  read  “  1906.” 

„  “  88°  ”  read  “70— 71°.^ ” 

, ,  “  acetophenone  ”  read  ‘  ‘  phorone.  ” 

Part  II. 

for  “  hydrogen  ”  read  “  water  vapour.” 

Index. 

col.  i  for  “A.,  ii,  974”  read  “A.,  i,  974.” 

Yol.  XCII  (Abstr.,  1907). 

Part  I. 

for  “  Arbasoff  ”  read  “Arbusoff.” 

,,  “  ricin  ”  read  “  castor  oil.  ” 

-  ,,  “cocoa  butter”  read  “cocoa  nut  oil.” 

,,  “  Bartell  ”  read  “  Bartelt.” 

,,  “  benzoylconine  ”  read  “  benzoylconiine.” 

,,  “conine”  read  “  coniine.” 


From  bottom. 


errata  ( continued ). 


Page  Line 

113  5  for  ‘‘1881,  39”  read  “  1906,  89.” 

131  17  ,,  “  ethyl  ethyl-i-aspartate  ”  read  “  ethyl  i-aspartate.  ” 

166  1*  ,,  “  ti-hydroxyphenylazo,  Ac.”  read  “  ■p-hydroxybenzeneazo,  &c,” 

182  11*  „  “CflH19-CMe'CHO”  read  “  C9H19-CHMe-CHO.” 

224  23  ,,  “  Acyl  Derivatives”  read  “Aryl  Derivative!." 

232  21  ,,  “ Meegen ”  read  “Meigen.” 

234  4  „  “NHPh-CS-S-CH2-C02Et”  read  “Ci0H7-NH  CS-S-CH2-CO2Et.” 

“  C(OEt):CPh  ”  “  C(OH)  :CPh  ” 

10  ,,  CaH3iIe<r  |  read  C8H3Me<^  | 

N: - CH  N^=GH 


242 

248 

248 


258 

259 
262 
262 
326 
429 
429 
509 


13*  after  “  5-Chloro-d-phenyl-l-methylpyrazole  ”  insert  “  methochlorule." 

“  CC1=CH  ”  “  CC1==CH  ” 

12*  for  |  read  NMe^  | 

NMeCl-CPh  NMeCltCPh 

20  ,,  “Sale”  read  “Salta.” 

11  ,,  “  sodium  ”  read  “  silver.” 

“  l:2:4:5-tetrazine-3:6-carboxylic  acid”  read 

1 :2 : 4 :5 -tetrazine-3 : 6-dicarboxylic  acid.’ 


71 

12/  ” 

16  ,,  “  Wilhelm  ”  read  “  Walther.” 

23}  »  “  C10H7O -CO ■”  read  “C10Hl7O -CO- ” 

5  after  “forms”  insert  “the  corresponding  amide.  The  urethane  pre¬ 
pared  from  this  has  b.p.  123°/12  mm.,  m.p.  60 — 61°,  and  on  distil¬ 
lation  with  lime  furnishes  ” 

509  6  and  7" delete  “the  urethane  has  b.p.  123°/12  mm.,  m.p.  60 — 61°.  ” 

606  15*  for  ‘  ‘  2:2':5 :5' -Tetramethoxybenzylideneazine”  read 

“  2 :2' :  5 : 5'-  Tetramethoxydibenzylideneazinef 
“l-Methylcyclohexyl-i-acetamide”  read 

‘  ‘  1  -Methylcyclohexene-i-acetamide.  ’ 

/C6H3(:NEt2Cl)<\ 

“0<  >06H4-C02Et”  read 

\06H3(NEt2)— / 

^C6H3(NEt2) — 

“  butylene  ”  read  “  buzylene  ” 

“  6 -hydroxy- i-isopropyljlavone  ”  read 

“  6-methoxy- i-isopropylflavanone.  ’ 

^  for  “flayanol”  read  “  flavonol.” 


619  13 


726  17* 


729 

952 


19 

11 


952  10*,  7*,  6 

953  3,  8,  11,  24 

952  12 

25 

1 

16 
23 
11 


952 

952 

953 
957 

1088 


for  “cumenol”  read  “  cuminaldehyde.” 


“  Dioxycodeine  ”  read  “  Deoxycodeine.” 

“  4  -  Bromo-  3  -  methyl  -\-ethy  Itriazole  ”  read 

“  i-Bromo-3-methyl-l-ethylosotriazole.’ 
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108 

117 

144 

144 

144 

268 


Part  II. 

3*  for  “  euricic  ”  read  “  erucic.” 

5*  ,,  “  lactase  ”  read  “  lactose.  ” 

14  ,,  “  Dziergowsky  ”  read  “  Dzierzgowsky.” 

17*  ,,  “Tabloid  ”+  read  “  Pellet.” 

15*1 

J-  ,,  “ tabloids ”t  read  “compressed  pellets.” 

19  ,,  “Molybdenum”  read  “Tungsten.” 


*  From  bottom. 

t  “Tabloid”  being  a  registered  trade-mark  may  not  be  used. 


errata  ( continued ). 


Page  Line 

268  4*  for  “  W02C12  ”  read  ‘  ‘  W02F2.  ” 

292  24  „  “OMe-C13H7(OAc)4:NOH”  read  “  OMe-C15H7(OAc)4:NOH.” 

420  6  et  seq.  should  read  :  “Lecoq  de  Boisbaudran  has  stated  (Abstr.,  1887,  3) 

that  calcium  sulphate  phosphoresces  green  under  the  action  of  the  cathode  rays,  and 
similarly  the  author  finds  that  the  sulphide  phosphoresces  yellow  and  the  phosphate 
red  under  these  conditions.” 

620  20  for  “  1,254-”  read  “  1:254." 

970  8*  ,,  “  46  ”  read  “  44.” 

976  23  ,,  “  Filicis  maris”  read  “Aspidium  Filix  mas.” 

Index. 

1024  col.  i  insert  Delluc,  G.  See  Thomas  Roman. 

1097  col.  ii  insert  Roman,  Thomas ,  and  G.  Delluc,  presence  of  traces  of  zinc  in 
alcohol,  and  its  detection,  A.,  ii,  397. 
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The  Spectra  of  Hydrogen.  A.  Dufour  (Ann.  Chim.  Phys. ,  1906, 
[viii],  9,  361 — 432). — As  tne  resalt  of  an  exhaustive  series  of  experi¬ 
ments,  the  author  finds  that  the  spectrum  of  chemically  pure  hydrogen 
consists  of  the  two  well-known  spectra,  the  first  composed  of  the  stellar 
lines  Ha,  H(A,  Hy  .  .  .,  and  a  second,  which  contains  a  greater  number 
of  lines,  chiefly  in  the  yellow ;  the  second  spectrum  is  not  due  to  the 
chemical  nature  of  the  electrodes  or  to  foreign  gases  (water  vapour, 
hydrocarbons)  which  might  be  occluded  on  the  walls  of  the  Geissler 
tubes,  and  the  same  results  were  obtained  when  the  glass  tubes  were 
replaced  by  tubes  of  silica  or  boric  anhydride  (Dufour.  J.  de  phys., 
1903,  [iv],  ii,  498).  A  complete  bibli- >gr  <phy  of  the  subject  is  given, 
and  the  various  theories  advanced  in  explanation  of  the  nature  of  the 
second  spectrum  are  discussed.  M.  A.  W. 

Band  Spectrum  of  Nitrogen  in  a  Strong  Magnetic  Field. 
John  E.  Purvis  ( Proc .  Carnb.  Phil,  ooc.,  1906,  13.  354  355). — 

Experiments  made  with  a  magnetic  field  strength  of  41,000  units  con¬ 
firm  the  earlier  observation  of  Becquerel  and  Deslandres  (Compt  rend., 
1898,  127,  20),  who,  working  with  a  weaker  field,  could  not  detect  any 
appreciable  division  or  widening  of  the  bands.  The  vibrations  which 
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produce  the  nitrogen  bands  seem  therefore  to  be  essentially  different 
from  those  produced  in  the  spark  spectra  of  elements  the  lines  of  which, 
in  a  similar  magnetic  field,  are  both  widened  and  divided.  J.  0.  P. 

Manner  of  Formation  and  Spectrum  of  Metallic  Vapour  in 
the  Electric  Spark.  Bernhard  Walter  (Ann.  Physik,  1906,  [iv], 
21,  223—238). — In  reference  to  the  difference  between  the  lines  in  the 
spark  spectrum  of  a  metal  and  those  in  the  arc  spectrum,  the  author’s 
experiments  make  it  probable  that  the  light  in  the  case  of  spark  lines 
is  emitted  by  glowing  metallic  particles  which  are  still  electrically 
charged,  whilst  the  light  of  the  arc  lines  proceeds  from  glowing 
particles  which  have  already  lost  their  charge.  In  connexion  with 
this,  it  is  shown  that  where  the  metal  is  subject  to  cathodic  disin¬ 
tegration  the  metallic  particles  carry  with  them  a  negative  charge, 
which  is  lost  only  gradually.  J.  C.  P. 

Supposed  Displacement  of  Lines  in  the  Spark  Spectrum. 

Christian  Keller  ( Chem .  Gentr .,  1906,  ii,  1231 — 1232  ;  from  Zeit. 
wiss.  Phot.,  Photophys.,  Photochem.,  4,  209 — 231). — A  comparison  of 
the  spark  and  arc  spectra  of  titanium,  iron,  zinc,  lead,  tin,  aluminium, 
and  cadmium  shows  that  whereas  the  lines  of  the  arc  spectra  are 
displaced  by  pressure,  the  lines  of  the  spark  spectra  under  similar  con¬ 
ditions  do  not  undergo  displacement.  P.  H. 

Influence  of  a  very  strong  Magnetic  Field  on  the  Spark 
Spectra  of  Palladium,  Rhodium,  and  Ruthenium.  John  E. 
Purvis  (Proc.  Camb.  Phil.  Soc.,  1906,  13,  325 — 353.  Compare  Proc., 

1905,  241  ;  Abstr.,  1905,  ii,  421). — The  observations  of  the  spectra 

of  palladium,  rhodium,  and  ruthenium  are  recorded  in  full,  and  the 
following  are  some  of  the  more  important  results.  If  the  lines  of  each 
separate  metal  are  compared  with  one  another,  it  is  found  that  some 
of  them  can  be  grouped  together  as  having  the  same  general  appear¬ 
ance  of  the  constituents,  the  same  polarisation,  and  essentially  identical 
values  of  dX/X2 ;  this  agreement  is  well  seen  among  the  lines  which 
become  triplets.  If  the  lines  of  the  three  metals  are  compared  with 
one  another,  some  are  found  to  have  the  same  appearance,  the  same 
intensity,  the  same  polarisation,  and  the  same  value  of  dXjX 2.  The 
displacements  of  the  constituents  of  some  of  the  divided  lines  are 
simple  multiples  of  one  another.  In  some  cases,  the  value  of  dXjX1 
for  the  constituents  of  some  lines  is  a  multiple  of  the  value  for  the 
constituents  of  other  lines.  J.  C.  P. 

Absorption  of  Light  in  Solutioris.  Ernst  Muller  (Ann.  Physik, 

1906,  [iv],  21,515 — 534). — The  author  has  determined  the  absorptive 

power  over  a  considerable  part  of  the  spectrum  of  copper  sulphate, 
nickel  sulphate,  potassium  chromate,  and  cupric  chloride  solutions. 
It  is  -not  possible  to  explain  the  colour  changes  which  accompany 
dilution  on  the  basis  of  dissociation  alone ;  other  factors  which  must 
be  taken  into  account  are  the  formation  and  decomposition  of  hydrates 
and  complex  molecules  or  ions.  The  colour  of  a  dilute  solution  cannot 
be  made  by  rise  of  temperature  to  correspond  exactly  with  the  colour 
of  a  cold  concentrated  solution.  J.  C.  P. 
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Colour  and  Chemical  Constitution.  Hugo  Kaufma-nn  (Zeit. 
Farb.  Ind.,  1906,  5,  417 — 421). — A  summary  of  recent  views  on  the 
connexion  between  colour  and  constitution.  W.  A.  D. 

The  Elements  which  Produce  Phosphorescence  in  Minerals. 
Case  of  Chlorophane  a  Variety  of  Fluorspar.  Georges  Urbain 
(Compt.  rend.,  1906,  143,  825 — 827.  Compare  Abstr.,  1906,  ii,  28,  138, 
359,  510,  674). — The  phosphorescent  spectrum  of  chlorophane  has 
already  been  described  by  Becquerel  (Abstr.,  1891,  776),  and  the 
author  finds  that  when  the  oxide  obtained  from  the  fluorspar  is 
diluted  with  lime,  the  cathode  spectrum  of  the  mixture  shows  the 
absorption  bands  of  samarium,  terbium,  dysprosium,  and  gadolinium ; 
and  further,  when  the  phosphorescent  fluorides  prepared  synthetically 
from  pure  lime  and  the  pure  oxides  of  the  above  rare  metals  are 
examined  in  the  cathode  tube,  the  phosphorescent  bands  coincide  with 
those  given  by  the  chlorophane  itself  in  the  same  circumstances. 

M.  A.  W. 

Ionisation  of  Gases  Exposed  Simultaneously  to  Rontgen 
Rays  and  the  Radiation  from  Radioactive  Substances.  T. 
Noda  {Pros.  Camb.  Phil.  Roc.,  1906,  13,  356 — 362). — The  author  finds 
that  X-rays  and  all  Becquerel  rays  have  the  same  ionising  power 
whether  they  act  separately  or  simultaneously.  J.  C.  P. 

Radioactivity  of  Volcanic  Products  of  the  Last  Eruption 
of  Vesuvius  (April,  1906)  Compared  with  that  of  Older 
Materials.  Raffaelo  Nasini  and  Mario  Giacomo  Levi  (Atti  R. 
Accad.  Lincei,  1906,  [v],  15,  ii,  391 — 397). — Volcanic  ashes  and 
stones,  deposited  during  the  Vesuvian  eruption  of  April,  1906,  exhibit 
appreciable  radioactivity,  whilst  in  the  case  of  the  lava  such  activity 
is  either  absent  or  of  slight  intensity.  Samples  of  lava  of  remote 
eruptions  show  marked  radioactivity,  and  the  latter  seems  to  increase 
with  the  age  of  the  lava,  that  is,  with  the  time  elapsed  since  it 
occurred  in  the  liquid  state,  and,  doubtless,  with  its  chemical  nature 
also.  T.  H.  P. 

Energy  of  Radiation  from  Radium.  Julius  Preciit  (Ann. 
Physik,  1906,  [iv],  21,  595 — 601). — With  the  ice  calorimeter  the 
author  finds  that  1  gram  of  anhydrous  radium  bromide  gives  off  71 '44 
heat  units  per  hour.  This  amount  is  increased  by  about  10°/o  when 
the  radium  salt  is  enclosed  in  a  lead  capsule  3  mm.  thick.  Further 
increase  in  the  thickness  of  the  lead  capsule  does  not  lead  to  any 
increase  in  the  amount  of  heat  evolved.  J.  C.  P. 

Disintegration  Products  of  Radium  in  the  Atmosphere. 
Heinrich  Mache  and  Travis  Rimmer  ( Chem .  Centr.,  1906,  ii, 
1237 — 1238  ;  from  Physikal.  Zeit.,  7,  617 — 620). — By  comparing  the 
degree  of  ionisation  of  the  air  with  the  ionising  power  of  the  -dis¬ 
integration  products  of  radium,  the  authors  have  tried  to  determine 
whether  these  products  are  actually  responsible  for  the  ionisation  of 
the  air.  Observations,  extending  over  a  fortnight,  showed  that  the 
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amount  of  emanation  contained  in  the  air  varies  inversely  as  the 
barometric  pressure,  whereas  the  ionic  charge  exhibited  no  regularity. 
The  radioactivity  of  the  ground  is  increased  after  rain,  owing  probably 
to  the  accumulation  of  radium  B  and  C  as  shown  by  the  observed 
rapid  decrease  in  activity.  P.  H. 

Decomposition  of  Radium  A,  B,  and  C.  Heinrich  W. 
Schmidt  {Ann.  Pliysik,  1906,  [iv],  21,  609 — 664). — In  a  vessel  con¬ 
taining  emanation  from  radium  the  deposit  on  an  uncharged  metal 
consists  of  radium  A  only.  Radium  B  and  radium  G  are  produced 
successively  from  radium  A.  The  paper  records  the  results  of  a 
detailed  study  of  the  radiation,  the  ionising  power,  and  the  separation 
of  radium  A,  radium  B,  and  radium  C.  J.  C.  P. 

Radiation  of  Radio-tellurium.  II.  B.  Kucera  and  B.  Masek 
( Chem .  Gtntr.,  1906,  ii,  1232  — 1233  ;  from  Physical.  Zeit.,  7, 
630 — 640). — The  authors  have  measured  the  absorption  by  various 
metallic  plates  and  by  gases  of  the  radiation  emitted  by  radio¬ 
tellurium,  and  have,  in  the  main,  confirmed  Bragg’s  results.  They 
criticise  both  Mme.  Curie’s  and  Rutherford’s  methods  of  measuring 
absorption.  P.  H. 

Diffusion  of  Thorium  X  G.  Hoffmann  (Ann.  Physik.,  1906, 
[iv],  21,  239 — 269). — So  far  as  diffusion  in  water  is  concerned, 
thorium  X  behaves  as  a  definite  substance.  The  value  of  the  diffusion 
coefficient  at  10°  is  0-504  ±  0‘015.  The  measurements  furnish  a 
verification  of  Fick’s  law  for  very  low  concentrations.  J.  C.  P. 

Absorption  Coefficients  of  Uranium  Compounds.  Henry  M. 
Goettsch  (J.  Amer.  Chem.  Soc.,  1906,  28,  1541 — 1555). — It  has 
been  stated  by  Mme.  Curie  that  the  radioactivity  of  uranium  com¬ 
pounds  is  an  atomic  and  not  a  molecular  property.  McCoy  (Abstr., 
1905,  ii,  366)  has  shown  that  if  the  absorption  of  the  a-ray  activity 
by  the  active  compound  itself  is  taken  into  account,  the  radioactivity 
is  strictly  proportional  to  the  percentage  of  uranium  and  is  therefore 
an  atomic  property. 

This  work  has  now  been  extended  to  the  determination  of  the 
absorption  coefficients  of  urano-uranic  oxide,  uranic  acid,  uranyl  iodate, 
uranyl  thiosulphate,  sodium  uranate,  and  uranyl  ammonium  phosphate. 
The  results  are  tabulated  and  confirm  those  obtained  by  McCoy 
(loc.  cit.)j  showing  that  the  value  kjP  is  a  constant  where  kl  is  the  total 
activity  of  unit  weight  of  any  one  compound,  and  P  the  weight  of 
uranium  in  1  gram  of  the  compound.  The  mean  value  obtained  for 
this  Constant  is  19  84.  It  is  proved  that  the  absorption  is  dependent 
neither  on  the  sample  of  the  compound  employed  nor  on  the  form  of 
the  measuring  instrument. 

By  means  of  the  constant  kv  the  value  can  be  deduced  of  k2,  the 
absorption  coefficient  for  unit  weight  of  any  one  compound  on  unit 
area,  and  the  values  for  a  large  number  of  compounds  have  thus  been 
calculated. 
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The  absorption  is  not  proportional  to  the  molecular  weight, 
and  is  probably,  like  radioactivity,  an  atomic  phenomenon, 

E.  G. 


Absorption  of  the  a-Rays  of  Uranium.  Herbert  N.  McCoy 
and  Henry  M.  Goettsch  (J.  Amer.  Chem.  Soc.,  1906,  28, 1555 — 1560). 
—  From  the  data  obtained  by  McCoy  (Abstr.,  1905,  ii,  366)  and 
Goettsch  (preceding  abstract),  it  is  shown  that  the  total  activity  of 
1  gram  of  uranium  is  independent  of  the  form  in  which  it  is  com¬ 
bined,  and  is  equal  to  790  times  the  activity  due  to  1  sq.  cm.  of  a 
film  of  the  pure  oxide,  XJ308,  sufficiently  thick  to  be  of  maximum 
activity.  From  this  relation,  the  absorption  coefficient  k 2  of  any 
uranium  compound  can  be  calculated  from  the  activity  Al  of  a  single 
thick  film  of  maximum  activity  by  means  of  the  expression 
&2  =  395 PJAV  The  values  of  k.2  have  thus  been  determined  of  a  large 
number  of  uranium  compounds,  and  indicate  that  absorption,  like 
radioactivity,  is  an  atomic  property  independent  of  the  form  of 
chemical  combination.  It-  is  also  shown  that  the  absorption  by  unit 
weight  on  unit  area  is  for  any  element  inversely  proportional  to  the 
squire  root  of  its  atomic  weight.  An  equation  has  been  deduced  by 
means  of  which  the  radioactivity  of  a  thick  film  of  any  uranium  com¬ 
pound  may  be  calculated  from  its  chemical  composition. 

Marckwald  (Abstr.,  1906,  ii,  143)  has  observed  that  certain  fluor¬ 
escent  double  uranium  salts,  particularly  uranium  potassium  nitrate, 
emit  light  rays  which  he  considers  are  due  to  the  conversion  of  a  part 
of  the  radioactivity  into  luminous  energy.  It  is  now  shown  that  the 
proportion  so  converted  must  be  very  small.  E.  G. 

Polarisation  Capacity  of  Iron  and  its  Bearing  on  Passivity. 

C.  McCheyne  Gordon  and  Friend  E.  Clark  (Zeit.  Elektrochem.,  1906, 
12,  769 — 772  ;  J.  Amer.  Chem.  Soc.,  1906,  28,  1534— 1541).— In  a 
Wheatstone  bridge,  using  alternating  current  and  a  telephone,  the 
polarisation  of  iron  electrodes  can  usually  be  balanced  by  means  of  a 
condenser  and  a  resistance  in  parallel  with  it. 

In  dilute  nitric  acid  and  (after  cathodic  polarisation)  in  ferrous  sul¬ 
phate  and  chloride  solutions  iron  is  non-polarisable. 

In  concentrated  nitric  acid,  the  polarisation  of  large  electrodes  can 
be  balanced  by  the  condenser  alone. 

These  results  are  interpreted  as  meaning  that  when  the  iron  is 
polarisable  it  is  coated  with  a  film  of  oxide  possessing  a  certain  con¬ 
ductivity.  The  capacity  of  the  film  is  much  the  same  whether  the 
iron  is  active  or  passive,  but  its  conductivity  is  much  smaller  when 
the  iron  is  passive.  The  behaviour  of  large  iron  electrodes  in  con¬ 
centrated  nitric  acid  is  due  to  the  small  conductivity  of  the  film  of 
oxide ;  the  small  currents  which  pass  through  it  do  not  affect  the 
telephone  ;  with  small  electrodes  the  greater  density  of  the  current 
used  in  the  measurements  increases  the  conductivity  of  the  film.  This 
is  quite  in  accordance  with  the  views  of  Haber  and  Goldschmidt 
(Abstr.,  1906,  ii,  213).  T.  E. 
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Ionisation  produced  by  Hot  Platinum  in  different  Gases. 

Owen  W.  Richardson  (Phil.  Trans.,  1906,  207,  A,  1—64.  Compare 
Abstr.,  1905,  ii,  233). — The  part  played  by  the  surrounding  gas  in  the 
production  of  ions  by  hot  platinum  and  in  particular  the  process  by 
which  the  positive  ions  originate  has  been  examined.  The  ionisation 
in  oxygen  was  chiefly  studied,  but  experiments  were  also  made  with 
air,  nitrogen,  helium,  and  hydrogen,  an  electrically  heated  platinum 
wire  forming  the  emission  surface. 

There  is  a  minimum  value  for  the  number  of  positive  ions  emitted 
by  one  square  centimetre  of  platinum  suiface  per  second,  which 
depends  on  the  pressure  and  temperature  in  most  gases.  This  minimum 
value  is  much  larger  in  an  atmosphere  of  oxygen  (at  low  pressures) 
than  in  the  other  gases  examined.  In  oxygen  at  low  pressures  and  at 
temperatures  below  1000°  it  varies  as  the  square  root  of  the  pressure, 
and  at  higher  temperatures  nearly  directly  as  the  pressure,  whilst  at 
higher  pressures  the  emission  of  positive  ions  varies  but  little  with 
the  pressure  at  any  temperature.  In  nitrogen  and  hydrogen,  the 
ionisation  increases  more  rapidly  with  the  pressure  at  high  pressures 
than  in  oxygen.  When  mixed  with  oxygen,  nitrogen  appears  to  exert 
an  inhibiting  effect  on  the  emission  of  positive  ions.  The  minimum 
value  of  the  positive  ionisation  at  a  given  pressure  varies  with  the 
temperature  in  accordance  with  the  relationship  already  deduced  for 
the  negative  ionisation. 

The  positive  ions  emitted  in  oxygen  are  of  the  same  order  of  mag¬ 
nitude  as  those  produced  by  collisions.  The  experimental  results 
indicate  that  these  ions  are  produced  from  the  gas  adsorbed  by  the 
metal. 

By  allowing  hydrogen  to  diffuse  through  the  walls  from  the  interior 
of  a  platinum  tube  heated  in  air,  it  is  found  that  the  rate  of  emission 
of  positive  ions  is  increased,  and  the  increase  is  proportional  to  the 
quantity  of  hydrogen  escaping  from  the  surface  in  unit  time.  Under 
the  same  circumstances  the  negative  ionisation  is  unaltered.  The 
different  character  of  the  latter  is  also  shown  by  the  fact  that  the 
negative  leak  in  oxygen  at  low  pressures  is  independent  of  the  pres¬ 
sure.  Certain  hysteretic  effects  indicate  that  the  increased  negative 
ionisation  in  hydrogen  at  low  pressures  is  not  caused  by  the  hydrogen 
directly,  but  is  due  to  some  change  which  it  produces  in  the  surface  of 
the  platinum.  H.  M.  D. 

The  Hydrogen-Oxygen  Cell.  I.  Fritz  Haber  and  F.  Fleisch- 
mann  (Zeit.  anorg.  Chem.,  1906,  51,  245 — 288.  Compare  Nernst  and 
von  Wartenberg,  Abstr.,  1906,  ii,  728,  729). — The  E.M.F.' s  of  revers¬ 
ible  hydrogen-oxygen  cells  and  of  hydrogen  and  oxygen  concentration 
cells  have  been  measured  at  high  temperatures,  glass  and  porcelain  being 
used  as  electrolytes,  and  platinum  and  gold  as  electrodes,  and  it  is 
shown  that  the  observed  values  are  in  satisfactory  agreement  with 
those  calculated  on  the  basis  of  the  thermodynamical  theory. 

The  free  energy,  A,  of  the  formation  of  water  from  gaseous  hydrogen 
and  oxygen,  has  been  calculated,  the  data  for  the  dissociation  of 
water-vapour  given  by  Nernst  and  von  Wartenberg,  and  values  for  the 
specific  heats  of  the  gases  obtained  by  two  methods,  being  employed. 
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From  the  two  expressions  for  A,  and  from  a  third  analogous  expression 
given  by  Nernst,  the  E.M.V,  of  the  cell  has  been  calculated  at  tempera¬ 
tures  from  25°  to  1127°,  by  substituting  the  corresponding  values  of 
the  absolute  temperature  and  dividing  the  values  for  A  thus  obtained 
by  46220.  The  three  expressions  give  results  which  differ  among 
themselves  by  a  few  millivolts  only,  the  differences  being  due  to  un¬ 
certainty  in  the  values  of  the  specific  heats ;  at  25°,  427°,  827°,  and 
1127°  the  intermediate  values  are  1T77,  1"068,  0‘953,  and  0  865  volts 
respectively.  The  three  expressions  give  the  same  value  for  the  effect 
of  changes  of  concentration  of  the  individual  gases  at  a  definite  tem¬ 
perature. 

The  measurements  were  carried  out  as  follows.  Two  hard-glass 
tubes  of  the  same  bore,  closed  at  one  end,  were  platinised  in  the 
interior  at  the  closed  ends  and  the  latter  were  then  fused  together,  so 
that  a  thin  glass  plate,  platinised  on  both  sides,  was  formed  in  the 
middle  of  the  complete  tube.  Connexion  was  made  by  means  of 
platinum  wires  ending  in  platinum  brushes  in  contact  with  the 
respective  electrodes.  The  platinum  wires  were  enclosed  in  capillary 
porcelain  tubes,  which  were  also  used  for  bringing  the  gases  to  the 
electrodes.  The  whole  apparatus  was  enclosed  in  an  iron  tube,  which 
could  be  heated  in  a  furnace,  and  the  temperatures  were  measured  by 
means  of  a  thermocouple.  The  cell  with  gold  electrodes  was  constructed 
in  a  somewhat  similar  way. 

Experiments  were  made  at  330°,  470°,  and  570°  with  platinum  elec¬ 
trodes,  and  at  the  last  two  temperatures  with  gold  electrodes  ;  the 
E.M.F.' s  between  concentrated  and  diluted  hydrogen  (nitrogen  with  a 
small  proportion  of  hydrogen)  and  between  concentrated  and  diluted 
oxygen  (nitrogen  and  oxygen)  as  well  as  between  hydrogen  and  oxygen 
were  determined,  and  the  results  were  throughout  in  satisfactory 
agreement  with  the  calculated  values.  In  all  cases  the  gases  contained 
an  admixture  of  water-vapour.  At  330°  the  oxygen  electrode  attained 
its  final  condition  very  slowly.  Experiments  with  the  dried  gases, 
measured  against  the  same  gases  saturated  with  water-vapour,  gave 
results  in  qualitative,  but  not  in  quantitative,  agreement  with  the 
theory.  Soft  glass  and  Jena  glass  gave  the  same  results  as  hard  glass. 

At  higher  temperatures,  measurements  were  made  with  glazed 
porcelain  coated  with  platinum.  The  observations  were  somewhat 
disturbed  by  the  fact  that  the  platinum  coating  gradually  diffused  into 
the  interior  of  the  porcelain.  At  800°,  hydrogen  and  oxygen  concen¬ 
tration  cells  and  at  1 100°  hydrogen  concentration  cells,  gave  results  in 
excellent  agreement  with  the  theory  ;  at  both  temperatures  the  E.M.F. 
of  the  hydrogen-oxygen  cell  was  rather  lower  than  the  theoretical 
value.  With  this  electrolyte  also  the  influence  of  water-vapour  was 
in  qualitative,  but  not  in  quantitative,  agreement  with  theory. 

Gr.  S. 

Cathodic  Evaporation  of  Metals  in  Attenuated  Gases. 

Volkmar  Koulschutter  {Ze.it.  Elektrochem.,  1906,  12,  869 — 873). — 
In  order  to  obtain  further  confirmation  of  his  views  (Abstr.,  1906,  ii, 
418)  the  author  has  made  experiments  in  which  the  discharge  is 
allowed  to  fall  on  a  cathode  of  fine  brass  gauze  ;  a  number  of  the 
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gaseous  molecules  carrying  the  current  pass  through  the  holes  in  the 
gauze  and  strike  a  small  plate  of  metal  supported  at  some  distance 
behind  it.  These  “  canal  rays  ”  produce  slow  evaporation  of  the  metal, 
proving  that  this  evaporation  is  not  connected  with  the  electrical 
charge  of  the  cathode.  The  quantity  of  evaporation,  although  much 
smaller  than  that  previously  observed  at  the  cathode,  was  found  like 
it  to  be  dependent  on  the  nature  of  both  the  metal  and  the  gas  used. 

T.  E. 

Electrochemical  Equivalent  of  Silver.  G.  van  Dijk  {Ann. 
Ph.ysik.,  1906,  [iv],  21,  845 — 847.  Compare  Abstr.,  1905,  ii,  137; 
also  Guthe,  Abstr.,  1906,  ii,  520). — The  author  deals  with  Guthe’s 
criticism,  and  records  the  number  a  =  0-011180  (C.G.S.)  as  the  true 
electrochemical  equivalent  of  silver.  J.  C.  P. 

Chemical  Experiments  on  Flames.  A.  Stroman  (Chem.  Centr ., 
1906,  ii,  1470  ;  from  Zeit.  phys.-ckem.  Unterr.,  19,  285 — 287). — A 
modification  of  Heumann’s  lecture  demonstration  apparatus  for  illus¬ 
trating  combustion.  P.  H. 

Transition  Temperatures  and  a  Method  for  Observing-  Them. 

Karl  Beck  and  Kurt  Ebbinghaus  (Ber.,  1906,  39,  3870  3877). — 

When  a  substance  which  can  exist  in  several  solid  modifications  is 
melted  in  a  small  glass  tube,  then  allowed  to  solidify,  and  gradually 
allowed  to  cool,  characteristic  phenomena  are  observed.  At  the 
higher  temperature,  the  inner  surface  of  the  tube  appears  to  be 
completely  coated  with  crystals,  but  at  the  transition  point  these 
separate  from  the  glass  and  a  perceptible  crackling  is  heard. 

With  rhombic  sulphur,  the  solid  appears  quite  separate  from  the 
glass  for  temperatures  between  25°  and  95° ;  at  95°  a  slight  deposit  of 
crystals  is  formed  on  the  glass,  at  96°  this  deposit  increases  rapidly, 
and  the  sulphur  does  not  melt  until  120 — 121°.  Similar  phenomena 
have  been  observed  with  ice;  benzophenone,  28  5°;  jo-dibromobenzene, 
8'5° ;  p-dichlorobenzene,  395°;  yj-toluiriine,  22°;  a-naphthol,  48—49°; 
a-naphthylamine,  13-5°;  phenol,  between  -  2°  and  -  6°;  a-anisaldoxime, 
21 — 22°;  cq-anisaldoxime,  12—13°;  a-benzaldoxime,  —  25  to  -30°. 

Mixtures  of  p dibromobenzene  with  /?-dichlorobenzene  and  of 
a-naphthol  with  jtj-toluidine  have  been  investigated.  In  both  cases  the 
curves  of  transition  points  correspond  to  a  certain  extent  with  the 
melting  point  curves.  J.  J.  S. 

Behaviour  of  Certain  Substances  at  their  Critical  Tempera¬ 
tures.  Morris  W.  Travers  and  Francis  L.  Usher  {Proc.  Roy.  Soc., 
1906,  A,  78,  247 — 261). — A  distinction  is  sometimes  drawn  between 
the  temperature  at  which  the  surface  separating  the  liquid  and  vapour 
phases  disappears  (known  as  the  temperature  of  Cagniard-Latour), 
and  that  at  which  the  densities  in  the  parts  of  the  tube  formerly 
occupied  by  the  two  phases  become  equal  (known  as  the  critical 
temperature).  Accoiding  to  one  theory,  the  former  temperature  is  a 
function  of  the  relative  masses  of  the  coexisting  phases,  according  to 
another  theory  the  results  are  markedly  influenced  by  a  time  factor 
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The  authors’  experiments  do  not  in  any  way  confirm  these  conclusions, 
and  in  fact  support  the  opposite  view.  In  a  study  of  the  opalescence 
which  may  be  observed  at  the  critical  temperature  (compare  Altschul, 
Abstr.,  1893,  ii,  446,  and  Wesendonck,  Abstr.,  1895,  ii,  71),  obser¬ 
vations  were  made  with  comparatively  large  masses  of  specially 
purified  ethyl  ether  and  sulphur  dioxide,  enclosed  in  thin-walled  glass 
tubes  of  8 — 10  mm.  internal  diameter.  Arrangements  were  made  for 
maintaining  a  steady  temperature  which  could  be  raised  very  slowly 
towards  the  critical  point. 

By  using  tubes  containing  different  relative  quantities  of  the  two 
phases,  it  is  found  that  the  opalescence  is  confined  to  that  phase  which 
is  decreasing  in  volume,  as  shown  by  the  movement  of  the  dividing 
surface,  or,  at  least,  is  most  intense  in  that  phase.  The  opalescence 
appears,  in  the  case  of  sulphur  dioxide,  at  0*1°  below  the  temperature 
at  which  the  surface  vanishes,  attains  a  maximum  at  about  0-05°  above 
it,  and  finally  disappears  at  a  temperature  0‘1°  higher.  In  the  case  of 
ether,  the  effects  persist  over  a  range  of  2°.  When  the  surface  dis¬ 
appears,  there  is  observed,  in  the  case  of  sulphur  dioxide,  evidence  of 
op'ical  discontinuity  between  the  substance  in  the  tube  above  and 
below  the  point  at  which  this  takes  place.  This  discontinuity  is,  how¬ 
ever,  merely  transient  in  character,  and  is  incapable  of  existence  at  a 
temperature  0'05°  above  that  of  the  disappearance  of  the  surface. 

It  is  suggested  that  the  phenomena  of  opalescence  are  due  to  the 
presence  of  small  non-molecular  aggregates  for  which  the  interfacial 
tension  is  not  zero  ;  these  accordingly  can  be  differentiated  from  either 
the  liquid  or  the  vapour  phase  (compare  Donnan,  British  Association 
Reports,  1904).  J.  0.  P. 

Opalescence  in  Fluids  near  the  Critical  Temperature. 
Sydney  Young  ( Proc .  Roy.  Soc.,  1906,  A,  78,  262 — 263.  Compare 
Travers  and  Usher,  preceding  abstract). — In  the  author’s  experiments 
the  substance  (?i-pentane,  isopentane,  hexane,  or  octane)  was  kept  at 
the  critical  temperature,  and  the  volume  was  altered  by  regular  stages. 
It  appears  that  the  position  of  maximum  opalescence  depends  on  the 
mean  specific  volume  of  the  substance,  being  near  the  bottom  of  the 
tube  when  the  volume  is  large,  near  the  top  when  the  volume  is  small, 
and  near  the  middle  at  intermediate  volumes.  The  raDge  of  volume  over 
which  mist  is  visible  at  the  critical  temperature  is  nearly  the  same  for  the 
four  paraffins  examined,  namely,  about  118  to  0  87,  taking  the  critical 
volume  as  unity  in  each  case.  At  a  temperature  slightly  above  the 
critical  temperature,  the  mist  is  not  only  much  less  dense,  but  the  range 
of  volume  over  which  it  is  visible  is  more  restricted.  J.  C.  P. 

Heats  of  Formation  of  Fluoro-compounds.  Frederic  Swarts 
(Bull.  Acad.  roy.  Bely.,  1906,  557 — 577). — The  heats  of  combustion  of 
the  fluoro-compounds  named  below  have  been  determined  by  means  of 
a  slightly  modified  form  of  Langbein’s  bomb  calorimeter  (Abstr.,  1901, 
ii,  128).  The  three  constants  given  after  the  name  of  each  compound 
are  the  heat  of  combustion  at  constant  volume,  the  heat  of  combustion 
at  constant  pressure  and  the  heat  of  formation,  each  being  given  in 
major  calories:  aj-Trifluorotoluene  (Abstr.,  1899,  i,  197),  809  96, 
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810'25,  69-75  ;  co-trifluoro-ra-toluic  acid  (ibid.),  807-19,  806-9,  167"2  ; 
fluoroacetic  acid,  171'08,  170‘79,  1 3 7 •  1 1  ;  ethyl  fluoroacetate,  502-55, 
502-84,  131-66;  /?/?-difluoroethyl  alcohol  (Abstr.,  1903,  i,  222),  245-7, 
245‘7,  111'9;  yS/Ldifluoroethyl  acetate  (ibid.),  455-48,  456-06,  159-8; 
difluoroacetic  acid  (Abstr.,  1903,  i,  727),  135-14,  135-43,  152  77  ;  ethyl 
difluoroacetate  (ibid.),  463-26,  463"84,  152'04.  Comparison  of  the  heats 
of  formation  thus  determined  with  those  of  the  corresponding  hydrogen 
compounds  shows  that  the  difference  is  greatest  in  compounds  which 
are  free  from  oxygen  and  least  in  those  in  which  the  fluorine  is  sub¬ 
stituted  in  a  radicle  in  close  proximity  to  a  carboxyl  group.  The 
change  in  the  heat  of  formation,  due  to  the  substitution  of  a  second 
hydrogen  atom  by  fluorine,  differs  but  little  from  that  due  to  the  sub¬ 
stitution  of  a  first  atom.  The  mean  difference  between  the  heat  of  for¬ 
mation  of  a  fluoro-compound  and  that  of  the  corresponding  hydrogen 
compound  is  about  20  Cal.,  so  that  the  heat  disengaged  by  the  substi¬ 
tution  of  a  hydrogen  atom  by  fluorine  is  about  58 "5  Cal.  T.  A.  H. 

Heats  of  Combustion  and  of  Formation  of  some  Amines. 
Paul  Lemoult  (Compt.  rend.,  1906,  143,  746 — 749.  Compare  Abstr., 
1904,  ii,  382  ;  1905,  ii,  441  ;  Berthelot,  Abstr.,  1880,  787  ;  Girard 
and  L’Hote,  Abstr.,  1889,  562  ;  Muller,  Abstr.,  1885,  716  ;  1886,  409  ; 
Petit,  1888,  773,  1239). — In  the  original  are  tabulated  the  heats  of 
formation  and  of  combustion  of  fifteen  primary,  seven  secondary,  and  five 
tertiary  amines,  together  with  the  theoretical  values  of  the  latter 
constant  calculated  from  the  formula  previously  established  by  the 
author  (Abstr.,  1904,  ii,  382),  and  in  all  cases  the  calculated  are 
slightly  lower  than  the  experimental  values,  the  differences  being  more 
marked  with  the  lower  members  of  a  homologous  series  than  with  the 
higher  terms.  M.  A.  W. 


Heat  of  Combustion  and  of  Formation  of  Nitrogen  Cyclic 
Compounds.  Paul  Lemoult  (Compt.  rend.,  1906,  143,  772—775. 
Compare  Abstr.,  1906,  ii,  832). — The  author  has  redetermined  the 
heats  of  combustion  of  the  following  series  of  aromatic  nitrogen  com¬ 
pounds  :  hydra  zobenzene,  1603-9  Cal.;  phenylhydrazine,  879 '7  Cal.; 
diazoaminobenzene,  1602’6Cal.;  benzidine,  1564-1  Cal. ;  azoxybenzene, 
1541‘7  Cab;  o-azoxyphenetole,  2097*8  Cal.;  £>-azoxyphenetole,  2108-7 
Cal.;  m-azoxytoluidine,  191 1  "2  Cal.;  phenyl-a-naphthylamine,  2019 
Cal  ;  phenyl-/3-naphthylamine,  2007  6  Cal.  ;  yj-aminophenol,  763"3  Cal., 
and  p-acetylaminophenetole(phenacetin),  1303  Cal.  From  the  differences 
between  these  values  and  the  corresponding  values  calculated  from  the 
general  formula  (Abstr.,  1904,  ii,  382)  the  thermal  values  of  the 


groups  \  N*N  1 , 0<C^#  and  ■NIN*  have  been  deduced,  and  the  amended 


calculated  values  agree  very  closely  with  the  observed  values. 

M.  A.  W. 


Carbylamines  and  Nitriles.  Paul  Lemoult  (Compt.  rend., 
1906,  143,  902 — 904). — The  heat  of  combustion  of  methylcarbyl- 
amine  is  318-7  Cal.  (mean  of  two  determinations)  and  the  heat  of  for- 
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mation  -  267  Cal.  ;  the  corresponding  constants  for  ethylcarbyl- 
amine  are  479‘20  Cal.  (mean  of  five  determinations)  and  -  23‘8  Cal. 
respectively ;  and  the  differences  between  the  observed  heats  of  com¬ 
bustion  of  the  two  homologues  and  those  calculated  from  the  author’s 
formula  (Abstr.,  1904,  ii,  382)  are  1 5 •  7  Cal.  and  19  2  Cal.  respectively. 
Adopting,  therefore,  17  Cal.  as  the  thermal  equivalent  of  the  carbyl- 
amine  grouping,  the  heat  of  combustion  of  hydrogen  cyanide,  cal¬ 
culated  on  the  assumption  that  it  is  a  carbylamine,  is  153  Cal.,  which 
is  identical  with  the  experimental  value  obtained  by  Berthelot  (Abstr., 
1889,  812),  whilst  the  corresponding  value  calculated  on  the  assump¬ 
tion  that  it  is  a  nitrile  is  146  Cal.  M.  A.  W. 

Compressibility  of  Mixtures  of  Gases  Capable  of  Combining 
to  form  Solid  or  Liquid  Compounds.  Vapour  Pressures  and 
Critical  Constants  of  Hydrogen  Chloride,  Hydrogen  Phos¬ 
phide,  and  Sulphur  Dioxide.  E.  Briner  ( J, .  Ghim.  phys .,  1906,  4, 
476 — 485). — The  compressibility  of  a  mixture  of  equal  volumes  of 
hydrogen  phosphide  and  hydrogen  chloride  has  been  compared  with 
that  of  the  two  components  at  a  series  of  temperatures.  The  com¬ 
pressibility  of  the  mixture  is  in  all  cases  intermediate  between  the 
values  for  the  components.  According  to  theory,  the  partial  pressure  of 
the  compound  in  the  gaseous  mixture  is  proportional  to  the  square  of 
the  total  pressure,  and  the  fact  that  an  increase  in  the  total  pressure 
from  1 — 50  atmospheres  has  no  measurable  influence  on  the  rela¬ 
tive  value  of  the  compressibility  of  the  mixture  as  compared  with  that 
of  the  components,  leads  the  author  to  conclude  that  the  proportion  of 
molecules  of  the  compound  PH4Ci  in  the  mixed  gases  is  negligibly 
small.  Experiments  with  mixtures  of  ammonia  and  carbon  dioxide 
lead  to  a  similar  conclusion. 

The  vapour  pressure  of  phosphonium  chloride  lies  between  the 
vapour  pressures  of  hydrogen  chloride  and  hydrogen  phosphide  in  the 
interval  of  temperature  investigated  (30 — 45°). 

The  following  critical  data  have  been  obtained  :  PH3,  —  64*5  atm., 
£c  =  51'3°;  HC1,  pc  =  83-6  atm.,  <c  =  51,8°;  PH4C1,  pc  —  72'7  atm., 
*C  =  49T°;  S02,pc  =  77‘95,  t0-  157*2°. 

Trouton’s  relationship,  in  the  form  QjnT —  A,  where  Q  is  the  molecular 
heat  of  sublimation,  n  the  number  of  gaseous  molecules  formed  per 
molecule  of  the  dissociating  compound,  and  THhe  temperature  at  which 
the  dissociation  pressure  becomes  equal  to  760  mm.  mercury,  gives  a 
very  nearly  constant  value  of  34  for  K  in  the  case  of  ammonium 
hydrogen  sulphide,  phosphonium  chloride,  ammonium  carbonate,  and 
ammonium  chloride.  H.  M.  D. 

Viscosity  of  Supercooled  Solutions.  Carl  Shall  ( Chem .  Genir ., 
1906,  ii,  1375  ;  from  Physikal.  Zeit.,  7,  645 — 648.  Compare  Abstr., 
1899,  ii,  640). — According  to  Jager,  if  the  internal  friction  y  of  a 
solvent  is  expressed  as  a  function  of  the  temperature  6  in  the  form 
then  the  internal  friction  of  a  solution  maybe  expressed  by 
the  relation  y=/(6  +  A)  in  which  A  is  the  depression  of  freezing  point. 
The  author  has  tested  this  formula,  using  thymol  as  solvent,  at  tempera¬ 
tures  varying  fi'om  15 — 50°,  and  has  compared  the  values  of  A  found 
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with  those  calculated  according  to  Van’t  Hoff’s  formula.  A  satisfactory 
agreement  is  observed  in  the  case  of  hydrocarbons  and  their  halogen 
derivatives,  especially  with  cycfohexane  and  chloroform,  but  the  results 
are  less  satisfactory  for  esters.  Reactive  substances  such  an  bases, 
aldehydes,  and  alcohols  produce  the  greatest  discrepancies.  P.  H. 

Adsorbent  Properties  of  Different  Species  of  Charcoal. 

Leopold  Rosenthaler  and  F.  Turk  [Arch.  Pharm.,  1906,  244, 
517 — 534). — The  percentage  of  a  dissolved  substance  absorbed  from 
1  per  cent,  solutions  of  it  in  different  solvents  by  five  times  its  weight 
of  different  kinds  of  charcoal  has  been  investigated  in  the  cases  of 
codeine,  caffeine,  salicin,  picrotoxin,  gallotannic  acid,  gallic  acid, 
oxalic  acid,  potassium  oxalate,  indigotin,  and  dextrose.  The  amount 
and  rate  of  adsorption  are  greatest  in  the  case  of  animal  charcoal, 
great  also  with  “flesh,”  and,  in  a  less  degree,  “plant-blood  ”  charcoals, 
small  with  “blood,”  “lime-wood,”  and  “sponge”  charcoals  ( Tier -, 
Fleisch-,  PJlanzenblut- ,  Blut -,  Linden-,  and  Schwamm-Kohle ) ;  they  are 
greatest  in  aqueous  solutions,  smaller  in  ethyl-  and  methyl-alcoholic, 
ethyl  acetate,  and  acetone  solutions,  smallest  in  chloroform  solution. 
The  moie  concentrated  a  solution  is,  the  sma  ler  is  the  percentage  of 
dissolved  substance  adsorbed  from  it.  The  greater  the  readiness  with 
which  a  substance  is  adsorbed,  the  greater  is  the  difficulty  of  dis¬ 
solving  it  out  from  the  charcoal.  The  decolorising  power  of  charcoal 
is  dependent  on  its  adsorbent  power. 

Charcoal  to  be  used  for  decolorising  should  be  purified  carefully, 
either  by  repeated  extraction  with  the  boiling  solvent  or  by  ignition 
and  subsequent  extraction  with  acids  and  water.  It  should  be  used 
in  as  small  amount  as  possible.  There  is  no  need  to  heat  ;  several 
hours’  contact  with  the  solution  at  the  ordinary  temperature  suffices. 
It  is  best  not  to  use  water  as  the  solvent.  The  solution  should  be  as 
concentrated  as  possible.  Substances  that  oxidise  readily  must  not  be 
decolorised  with  animal  charcoal. 

In  quantitative  estimations,  decolorisation  with  charcoal  must  not 
be  employed  unless  it  is  known  that  charcoal  does  not  adsorb  the 
substance  to  be  estimated.  In  the  case  of  caffeine,  animal  or  flesh 
charcoal  may  be  used. 

Tables  of  the  experimental  data  are  given  in  the  paper. 

Leopold  Rosenthaler  (ibid.,  535 — 536)  points  out  that  the  per¬ 
centage  of  a  substance  adsorbed  from  its  solution  by  charcoal  increases 
with  the  molecular  weight  of  the  substance.  The  colouring  matter  in 
a  solution  that  is  to  be  decolorised  usually  has  a  high  molecular 
weight,  and  its  concentration  in  the  solution  is  usually  small  ;  both 
these  circumstances  are  favourable  to  adsorption.  0.  F.  B. 

Diffusion  of  Solutions  of  Copper  Sulphate  in  Gelatin.  Michel 

Yegounow  (Compt.  rend.,  1906,  143,  882 — 884). — In  a  previous  paper 
(Abstr.,  1906,  ii,  338)  the  author  has  shown  that  the  velocity  of  diffusion 
v  =  dhjdt ,  where  h  is  the  height  reached  by  the  dissolved  substance  in 
the  time  t.  By  Stephan’s  law,  h  =  a  Jt  where  a  is  a  specific  constant 
for  each  substance.  In  the  present  paper  are  tabulated  the  experi¬ 
mental  and  theoretical  values  of  the  constant  a  for  solutions  in  10°/o 
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gelatin  solution  of  copper  sulphate  of  strengths  varying  from  jY  to 
A/200.  M.  A.  W. 

Estimation  of  Osmotic  Pressure  in  Small  Quantities  of 
Fluid.  Hartog  J.  Hamburger  ( Biochem .  Zeit.,  1906,  1,  259 — 281). 
— A  full  account  of  methods  published  previously  (Abstr.,  1906,  ii,  9). 

W.  D.  H. 

Origin  of  Osmotic  Effects.  Henry  E.  Armstrong  ( Proc .  Roy. 
Soc.,  1906,  A,  78,  264 — 271). — On  the  basis  of  an  association  hypo¬ 
thesis  an  explanation  may  be  given  of  the  action  of  enzymes  and  acids 
in  promoting  hydrolysis,  and,  more  generally,  association,  and  not 
dissociation,  should  be  regarded  as  the  condition  which  precedes 
chemical  change.  In  formulating  an  association  theory  of  osmotic 
phenomena,  it  is  necessary  to  account  for  the  following  facts  :  (1)  that 
dissolved  non-electrolytes  in  equivalent  concentration  all  exert  a 
similar  influence,  (2)  that  electrolytes  exert  an  excessive  influence  in 
comparison  with  non-electrolytes.  In  water  there  is  an  equilibrium 
between  complex  molecules  and  fundamental  molecules  {monads)  repre¬ 
sented  by  the  equation  (H20)M  ^  nH20,  and  the  dissolution  of  any 
substance  in  the  water  is  supposed  by  the  author  to  disturb  this 
equilibrium  and  to  favour  the  change  (H20)u  — *■  nH20.  The  osmotic 
“  pressure  ”  is  then  the  measure  of  the  disturbance  of  the  equilibrium 
due  to  the  formation  of  water  monads,  which  are  regarded  as  the 
attracting  element  in  the  region  of  the  solution,  and  as  conditioning  a 
flow  of  similar  molecules  from  the  i*egion  of  the  pure  solvent  (or  from 
a  more  dilute  solution),  until  the  two  regions  are  in  equilibrium.  Any 
substance  which  dissolves  in  the  form  of  its  fundamental  molecules 
and  has  no  appreciable  attractive  action  on  the  water  molecules  will 
exert  a  normal  effect.  Electrolytes,  on  the  other  hand,  are  supposed 
not  only  to  produce  a  normal  osmotic  effect  by  promoting  formation 
of  water  monads,  but  themselves  to  have  an  attractive  action  on  the 
water  molecules.  The  author  accordingly  regards  electrolytes  as 
substances  which  attract  water  in  proportion  to  the  efficiency  of  their 
solutions  as  electrolytes.  Erorn  this  point  of  view  it  is  only  right  that 
in  comparing  the  osmotic  efficiency  of  different  substances  their  in¬ 
fluence  on  a  given  quantity  of  solvent  should  be  measured,  and  the  use 
of  weight-normal  solutions  (see  Morse  and  Frazer,  Abstr.,  1905,  ii, 
575)  is  thus  entirely  justified.  It  is  considered  that  the  apparent 
abnormalities  in  the  depression  of  the  freezing  point  may  be  easily 
explained  when  account  is  taken  of  the  volume  relations  of  solution 
and  solvent. 

The  paper  contains  also  various  criticisms  of  the  current  views  as  to 
the  behaviour  of  dissolved  electrolytes.  Special  reference  is  made  to 
mercuric  chloride,  which,  from  the  electrolytic  and  osmotic  point  of 
view,  behaves  almost  as  a  non-electrolyte.  The  author  supposes  that  the 

Cl 

mercuric  chloride  monads  are  really  closed  systems,  such  as  Hg<^LL  or 
Cl— 

Hg<^  1  ,  which  are  but  slightly  attractive  of  water,  whilst  other 

Oi 


14 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


01= 

chlorides  are  open  systems,  such  as  Na — Cl—,  Ca^^.—  .  Emphasis  is 

laid  on  the  author's  view,  previously  expressed,  that  hydrogen  and  the 
metals  generally  may  be  regarded  as  the  analogues  of  the  C«H2,l+1  hydro¬ 
carbon  radicles,  and  that  their  compounds  with  negative  elements  may 
be  likened  to  unsaturated  hydrocarbons  of  the  form  C/lH2U+1’CH!CH2. 
It  is  probable  that  in  all  its  interactions  the  activity  of  a  salt  is 
primarily  traceable  to  the  negative  ion.  J.  C.  P. 

Studies  of  the  Processes  Operative  in  Solutions.  I.  The 
Sucroclastic  Action  of  Acids  as  Influenced  by  Salts  and 
Non-electrolytes.  Robert  J.  Caldwell  ( Proc .  Roy.  Soc.,  1906,  A, 
78,  272 — 295). — -Earlier  investigations  on  the  influence  of  other 
substances  on  the  inversion  of  sucrose  are  to  a  certain  extent  discounted 
because  the  solutions  used  have  generally  been  prepared  by  dissolving 
the  various  substances  up  to  a  certain  volume.  In  this  method  of 
work,  a  variation  in  the  amount  of  sugar  means  also  a  variation  in 
the  amount  of  water  present,  so  that  the  results  are  not  strictly 
comparable.  The  author  has  therefore  employed  weight-normal 
solutions  in  this  investigation  (compare  Morse  and  Frazer,  Abstr., 
1905,  ii,  575). 

It  is  well  known  that  when  volume-normal  solutions  are  used  the  rate 
of  inversion  of  sucrose  by  hydrochloric  acid  increases  rapidly  with  the 
concentration  of  the  sucrose.  When,  however,  weight- normal 
solutions  are  used,  and  varying  quantities  of  sucrose  are  taken,  always 
with  a  fixed  quantity  of  the  solvent,  namely  1000  grams,  the  rate  of 
inversion  of  hydrochloric  acid  increases  only  to  a  slight  extent  with 
the  concentration  of  sucrose.  The  electrical  conductivity  of  hydro¬ 
chloric  acid  is  diminished  by  the  presence  of  dextrose,  and  the  higher 
the  dextrose  concentration  the  greater  is  the  decrease  in  the  con¬ 
ductivity  ;  the  decrease  is,  however,  rather  less  marked  when  weight- 
normal  solutions  are  used  than  when  volume-normal  solutions  are 
used.  The  fact  that  with  increasing  sugar  concentration  the  invertive 
power  of  the  acid  increases  whilst  its  conductivity  diminishes  is 
regarded  as  a  strong  argument  against  the  application  of  the  ionic 
hypothesis  to  hydrolysis. 

The  influence  of  lactose,  dextrose,  glycerol,  alcohol,  potassium 
chloride,  ammonium  chloride,  barium  chloride,  calcium  chloride,  sodium 
chloride,  and  acetic  acid  on  the  rate  of  inversion  of  sucrose  by  hydro¬ 
chloric  acid  has  been  studied.  Weight-normal  solutions  being  used, 
it  is  found  that  dextrose  and  lactose  are  practically  without  any 
influence,  glycerol  and  alcohol  have  a  retarding,  all  the  others  an 
accelerating,  effect.  Calcium  chloride,  an  easily  soluble  and  hygroscopic 
salt,  has  a  much  greater  effect  than  sodium  chloride,  and  the  accelera¬ 
tion  is  accordingly  regarded  as  a  concentration  effect,  due  to  the 
removal  by  the  dissolved  salt  of  a  certain  number  of  water  molecules 
from  the  sphere  of  action  of  the  acid.  The  magnitude  of  this  con¬ 
centration  effect  for  any  given  so-called  “  neutral  ”  salt  has  been 
found  by  calculating  the  number  of  gram-mols.  of  water  which  would 
have  to  be  added  to  the  original  1000  grams,  in  order  to  make  the 
rate  of  change  equal  to  that  which  would  be  observed  in  the  absence 
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of  the  salt.  Hence  the  “  degree  of  hydration  ”  of  the  various  salts 
may  be  determined,  with  the  following  results  for  gram-molecular 
solutions:  NH4C1,10H2Oj  KCl,10H2O;  NaCl,13H20  ;  BaCl2,19H20; 
CaCl2,22H20.  These  values  are  probably  rather  low,  but  are  in 
harmony  with  estimates  based  on  other  methods. 

Incidentally,  a  simple  and  satisfactory  device  for  regulation  of  the 
gas  pressure  is  described.  J.  C.  P. 

Solubility  of  Substances  in  Water  and  their  Physical  Con¬ 
stants.  George  G.  Longinescju  ( Chem .  Centr.,  1906,  ii,  1374). — The 
ratio  of  the  absolute  boiling  point  T  to  the  molecular  weight  M  is 
an  approximate  indication  of  the  magnitude  of  the  intermolecular 
attraction ;  it  varies  from  20‘4  for  water  to  l'l  for  carbon  disulphide  ; 
if  the  ratio  is  greater  than  5,  the  substance  is  readily  soluble  in 
water,  whereas  when  the  ratio  falls  below  3  5  the  substance  is  insoluble. 
The  same  relations  hold  for  organic  solids*  except  that  the  melting 
point  must  in  this  case  be  substituted  for  the  boiling  point,  but  the 
relations  do  not  hold  for  inorganic  substances,  which  are  too  highly 
associated.  Those  organic  liquids  which  have  the  lowest  molecular 
volume  are  the  most  soluble.  When  the  ratio  M/D  is  greater  than 
100  the  substance  is  insoluble.  The  ratio  MD  Jn,  in  which  n  is  the 
number  of  atoms  in  the  molecule,  increases  with  decreasing  solubility. 
The  product  of  the  ratios  I'/M  and  Mj D  Jn  gives  a  quantity  from 
which  it  is  possible  to  calculate  the  degree  of  polymerisation.  When 
T/D  Jn  ^  100  the  substance  is  insoluble.  Some  exceptions  to  this 
are,  however,  known.  The  author  concludes  from  these  observations 
that  the  phenomenon  of  solution  is  a  purely  physical  one.  P.  H. 

Molecular  Weight  Determinations  in  Solid  Solutions. 

Julius  Meyer  (Chem.  Centr.,  1906,  ii,  1231  ;  from  Verh.  Ges.  Deut. 
Naturf.  Aerzte,  77,  ii,  94—96). — The  lowering  of  vapour  pressure 
and  the  coefficient  of  partition  between  two  solvents  can  be  employed 
as  a  means  of  determining  the  molecular  weight  of  a  substance  in 
solid  solution.  When  the  solvent  is  enantiotropic,  the  change  in 
the  transformation  point  may  be  determined,  thus  :  the  E.M.F.  of 
the  system  Sn  (white),  SnCl2,  Sn  (grey)  is  zero  at  18-9°.  The  heat 
of  transformation  and  the  molecular  alteration  of  the  transform¬ 
ation  temperature  were  found  to  be  9 ’55  Cal.  and  17 ’8°  respectively, 
gold  and  mercury  being  employed  as  dissolved  substances. 

P.  H. 

Mesohydry.  Giuseppe  Oddo  (Alii  R.  Accad.  Lincei. ,  1906,  [v], 
15,  ii,  438 — 447  and  500 — 511). — It  has  been  recently  shown  by  the 
author  and  Puxeddu  (Abstr.,  1906,  i,  991)  that  the  5-azoeugenols- are 
neither  azophenols  nor  quinone  hydrazones,  and  to  explain  their 
structure  the  author  introduces  a  new  conception  to  which  he  gives 
the  name  “mesohydry”  [mesoidria  (loc.  cit.),  992].  It  is  assumed 
that  an  atom  of  hydrogen,  in  the  neighbourhood  of  two  multivalent, 
elements,  can  divide  its  valency  between  these  two  by  assuming  a  mean 
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position  of  stable  equilibrium ;  such  a  valency  is  represented  by  the 
symbol  -<\ 

The  condition  under  which  this  phenomenon  occurs  is  that  between 
the  two  multivalent  atoms  there  exists  a  double  or  triple  linking 
connecting  them  either  directly  or  by  means  of  one  or  more  other 
atoms.  Such  compounds  are  divided  into  three  classes.  According 
as  the  compound  contains  two,  three  or  more  than  three  multivalent 
atoms,  these  classes  being  represented  by  (I)  hydrocyanic  acid,  (II) 
cyanic  acid,  and  (III)  o-oxyazo-eompounds  : 


C  -  -N 

(i)  vy 

I 

H 


C  N 


(II) 


;  x| — \ 

\ } — t 


O  H 


{  VO\  /H 

(III)  !  !  □ 

'  iNA^y.R 


The  author1  uses  this  conception  to  explain  (1)  a  number  of  cases  of 
pseudomeric,  tautomeric,  and  alloisomei  ic  compounds  and  the  behaviour 
of  most  of  them  as  pseudo-acids,  that  is,  they  give  salts  only  sub¬ 
sequently  to  transposition  ;  (2)  the  physicochemical  behaviour 

exhibited  by  the  organic  acids  and  certain  oxygenated  inorganic 
acids  as  distinguished  from  that  of  the  halogen  hydracids. 

T.  H.  P. 


The  Shape  of  the  Spinodal  and  Plait-point  Curves  for 
Binary  Mixtures  of  Normal  Substances.  IV.  Johannes 
J.  van  Laar  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1906,  9, 
226 — 235.  Compare  Abstr.,  1905,  ii,  507). — The  author  gives  a 
resume  of  the  results  obtained  in  his  previous  papers  and  develops 
the  position  of  the  longitudinal  plait.  Several  curves  are  given  illus¬ 
trating  the  method  of  procedure.  J.  C.  C. 

Growth  and  Solution  of  Crystals.  F.  Pockels  ( Centr .  Alin., 
1906,  664 — 667). — The  theoretical  conclusions,  based  on  thermo¬ 
dynamical  principles,  of  Pawloff  (Abstr.,  1906,  ii,  552)  are  adversely 
criticised.  L.  J.  S. 


Isomorphism  of  Double  Fluorides  and  Oxyfluorides  of 
Bivalent  Metals.  B.  Gossner  (Zeit.  Kryst.  Mm.,  1906,  42, 
475 — 488). — A  criterion  of  the  isomorphism  of  two  substances  is 
afforded  by  their  capability  of  forming  mixed  crystals,  but  whether 
the  intermixture  may  take  place  in  all  proportions  or  with  gaps  in 
the  series  is  as  yet  undecided.  Stortenbecker  (Abstr.,  1903,  ii,  470) 
has  asserted  that  no  gap  occurs  in  the  mixtures  of  two  truly  iso- 
morphous  substances,  whilst  the  present  author  claims  to  have  proved 
that  in  the  salts  he  examined  such  gaps  exist.  This  conclusion  is 
based  on  the  determinations  of  the  sp.  gr.  of  a  series  of  mixed 
crystals  of 

Mo02F4Zn,6H20  (1)  2*151)  and  SnF0Zn,6H,O  (D  2*445). 

MoO,F4Co,6H.20  (D  2  093)  and  SnF0Co,6H“O  (D  2*394). 

SiF6Zn,6H20  (D  2*139)  and  SnF,.Zn,6H20. 

SiF6Ni,6H20  (D  2*134)  and  SiFcZn,6H20. 

In  complex  molecules  such  as  these,  the  effect  of  mass-isomorphism 
is  to  be  considered  in  addition  to  the  chemical  analogy  of  the  salts. 
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The  isomorphous  salts  mentioned  above  differ  considerably  in  their 
molecular  volumes,  and  the  greater  the  difference  between  any  pair, 
the  more  likely  will  there  be  a  gap  in  the  series  of  mixed  crystals ; 
this  seems  to  be  conditioned  by  the  relative  sizes  of  the  structural 
units  (as  measured  by  topic  axes)  of  the  two  salts.  L.  J.  S. 

Mixed  Crystals  in  Ternary  Systems.  Frans  A.  H. 
Schreinem  akers  (Arch.  Neerland .,  [ii],  11,  462 — 501.  Compare 
Abstr.,  1906,  ii,  342). — A  theoretical  study  of  the  various  possible 
cases  that  may  arise,  namely  (1)  where  the  three  solid  substances  are 
miscible  in  all  proportions,  (2)  where  they  are  not  miscible  in  all  pro¬ 
portions,  and  (3)  where  mixed  crystals  of  two  types  occur.  J.  C.  P. 

Continuity  of  States  of  Aggregation  and  Fluid  Crystals. 

Karl  Fuchs  (Ann.  Physik ,  1906,  [iv],  21,  393 — 398). — A  criticism 
of  the  views  recently  propounded  by  Lehmann  (Abstr.,  1906,  ii,  431). 
A  substance  exhibiting  polymorphism  may  be  regarded  as  capable  of 
forming  different  molecular  complexes  and  so  existing  in  different 
crystalline  forms.  J.  C.  P. 

Intrinsic  Movement  of  Particles  in  Colloidal  Solutions. 

The  Svedberg  (Zeit.  Elektrochem.,  1906,  12,  853 — 860). — By  means 
of  Zsigmondy’s  ultra- microscope,  the  colloidal  particles  are  made  visible 
as  bright  specks  in  rapid  motion.  By  causing  the  solution  to  flow  at 
a  measured  speed  through  the  field  of  view,  the  apparent  path  traced 
out  by  a  particle  resembles  a  sine  curve  and  the  amplitude  of  the 
vibration  and  also  the  wave-length  can  be  measured  by  means  of  a 
scale  in  the  eye-piece  of  the  microscope.  Colloidal  solutions  of 
platinum  in  different  organic  solvents  (prepared  by  the  methods  de¬ 
scribed  in  Abstr.,  1905,  ii,  817,  and  1906,  ii,  330)  were  first  examined  : 
the  amplitude  of  vibration  diminishes  as  the  viscosity  of  the  solvent 
increases,  becoming  zero  in  glycerol.  The  smaller  particles  have 
greater  amplitudes  than  the  larger  ones.  Similar  results  are  obtained 
with  colloidal  solutions  of  calcium  and  sodium,  indicating  that  the 
brightly  coloured  sodium  solutions  do  not  differ  essentially  from  the 
others. 

From  the  rate  of  flow  of  the  solution  and  the  wave-length  of  the 
vibration  the  mean  velocity  of  the  movement  is  easily  calculated.  For 
the  platinum  solutions  it  is  found  that,  notwithstanding  the  different 
amplitudes  of  the  vibrations  in  different  solvents,  the  mean  velocity  is 
practically  constant ;  for  particles  estimated  to  weigh  2 ’5  x  10" 15  gram 
the  mean  velocity  is  3  x  10 *2  cm.  per  sec.  at  the  ordinary  temperature. 

T.  E. 

Chemistry  of  Colloids.  K.  Winkelblech  (Zeit.  angew.  Ghent ., 
1906,  1953 — 1955). — When  a  solution  of  gelatin  is  violently  shaken 
up  for  a  short  time  with  light  petroleum,  the  gelatin  separates  in 
the  form  of  an  emulsion  containing  both  water  and  petroleum.  The 
phenomenon  can  be  observed  with  a  solution  which  contains  only 
0'006  gram  of  gelatin  per  litre.  Slight  acidity  or  alkalinity  has  but 
little  effect  on  the  precipitation,  but  in  presence  of  larger  quantities  of 
acid,  alkalis,  or  neutral  salts  the  test  is  less  sensitive.  Similar 
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emulsions  have  been  obtained  with  solutions  of  egg-albumin,  soluble 
starch,  soap,  rosin  in  sodium  hydroxide,  tannic  acid,  sulphur  in  sodium 
hydroxide,  and  water  glass.  In  place  of  light  petroleum,  heavier 
fractions  of  petroleum,  benzene,  chloroform,  or  carbon  disulphide  may 
be  used.  The  action  is  supposed  to  be  due  to  the  passage  of  the  moist 
eolloid  particles  into  the  surface  layers  of  the  minute  drops  of  the 
organic  liquid,  where  they  unite  to  larger  aggregates  which  form  the 
components  of  the  emulsion.  H.  M.  D. 

Two  Catalyses  which  can  be  Represented  by  Equations. 

I.  F.  Hoffmann  ( Ghem .  Gentr.,  1906,  ii,  1232  ;  from  Woch.  Brauerei.,  23, 
464 — 467). — The  catalytic  action  of  water  in  the  hardening  of  lime  is 
attributed  to  the  alternate  combination  of  a  molecule  of  water  with  a 
molecule  of  lime  and  its  displacement  from  combination  by  carbon 
dioxide.  The  oxidation  of  manganous  salts  in  presence  of  tetramethyl- 
jo-phenylenediamine  as  a  carrier  is  also  regarded  as  a  catalytic  action 
and  the  change  can  be  represented  by  a  series  of  equations.  P.  H. 

“Permanent.”  Apparatus  for  Measuring  Liquids.  Paul 
Funke  &  Co.  (Ghem.  Gentr.,  1906,  ii,  1301;  from  Zeit.  chem. 
Apparatenkunde,  1,  644 — 645). — The  apparatus  consists  of  a  funnel  to 
which  is  attached  a  hollow  glass  stop-cock,  which  is  divided  into  two 
compartments,  each  of  10  c.c.  capacity.  By  a  suitable  turn  of  the 
cock  one  compartment  is  put  in  connexion  with  the  funnel  above  and 
is  thereby  filled  with  liquid,  whilst  the  other  compartment  is  put  in 
communication  with  the  stem  of  the  funnel  and  discharges  10  c.c.  of 
liquid  into  it.  By  another  half  turn  of  the  cock  the  positions  are 
reversed.  P.  H. 

Two  Lecture  Experiments  in  Illustration  of  the  Theory  of 
Ionisation.  William  W.  Taylor  ( Proc .  Roy.  Roc.  Edin.,  1906,  26, 
325 — 326). — A  solution  of  egg-albumin  added  to  a  solution  of  nitric 
acid,  which  is  so  dilute  that  no  coagulation  of  albumin  occurs,  is 
immediately  caused  to  coagulate  by  the  addition  of  a  saturated  solution 
of  potassium  nitrate.  The  potassium  nitrate  solution  itself  does  not 
induce  coagulation,  and  the  observed  effect  is  attributed  to  an  increase 
in  the  concentration  of  un-ionised  nitric  acid  which  is  the  active 
agent. 

A  saturated  potassium  nitrate  solution  and  a  solution  of  acetic  acid 
when  added  together  to  a  solution  of  albumin  cause  coagulation, 
although  the  two  solutions  separately  are  inactive.  A  solution  of 
potassium  acetate  is  also  inactive,  and  the  activity  of  the  mixed 
solutions  is  due  to  un-ionised  nitric  acid  formed  by  displacement  by 
the  weaker  acetic  acid.  H.  M.  D. 
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Inorganic  Chemistry. 


Ignition  Temperatures  of  Hydrogen-Oxygen  Mixtures. 
Kaufman  G.  Falk  ( J .  Amer.  Chem.  Soc,,  1906,  28,  1517 — 1534). — 
Previous  determinations  of  the  ignition  temperature  of  detonating  gas 
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have  been  made  either  by  plunging  a  sealed  bulb  of  the  gas  into  a 
bath  of  known  temperature,  or  by  passing  the  gas  through  a  tube 
heated  to  a  definite  temperature.  The  results  obtained  by  these 
methods  show  considerable  variation  which  is  due  to  the  fact  that  the 
whole  of  the  gas  does  not  reach  the  ignition  temperature  at  the  same 
instant.  The  heat  would  reach  the  outer  layers  of  the  gas  first,  and 
in  the  time  necessary  for  the  whole  of  the  gas  to  attain  the  required 
temperature,  an  indefinite  amount  of  combination  would  have 
occurred. 

In  order  to  overcome  these  objections,  a  method  has  been  devised 
for  generating  the  necessary  heat  by  the  adiabatic  compression  of  the 
gas  itself  in  a  steel  cylinder  fitted  with  a  steel  piston.  The  apparatus 
and  method  are  fully  described  with  the  aid  of  diagrams.  Mixtures 
of  hydrogen  and  oxygen  were  employed  in  the  volumetric  proportions 
of  4  : 1,  2  : 1,  1  : 1,  1  :  2,  and  1  :  4.  The  whole  of  the  heat  involved  in 
the  experiments  was  produced  by  the  adiabatic  compression,  which  was 
so  rapid  that  radiation  to  the  walls  of  the  vessel  was  impossible.  Two 
forms  of  apparatus  were  employed,  one  of  which  was  larger  than  the 
other  and  probably  gave  more  accurate  results.  The  ignition 
temperature  was  calculated  by  a  method  based  on  the  equation  for 
adiabatic  changes,  and  the  following  average  results  were  obtained 
which  are  expressed  as  absolute  temperatures.  In  the  smaller 
apparatus,  4H2  +  02,  874°;  2H2  +  02,  811°;  H2  +  02,  786°.  In  the 
larger  apparatus,  4fJ2  +  02,  893°;  2H2  +  02,  819°;  H2  +  02,  796°; 
H2  +  202,  808° ;  H2  +  402,  849°. 

The  results  show  that  the  ignition  temperature  is  independent  of 
the  final  pressure  of  the  gas  for  pressures  greater  than  39  atmospheres 
(the  lowest  pressure  at  which  the  ignition  temperature  was  determined) 
and,  under  the  conditions  of  the  experiments,  is  also  independent  of 
the  initial  temperature  of  the  gas.  The  ignition  temperature  of  the 
mixture,  H2  +  02,  is  lower  than  that  of  any  of  the  other  mixtures,  and 
this  minimum  temperature  corresponds  with  a  maximum  affinity. 
The  probable  explanation  is  that  hydrogen  peroxide  is  formed  first  in 
the  combination  of  hydrogen  and  oxygen,  and  is  subsequently 
decomposed,  the  degree  of  completeness  of  this  decomposition 
depending  on  the  conditions. 

According  to  the  theory  of  the  explosion  wave,  the  ratio  of  the 
pressure  of  the  gas  at  the  ignition  point  to  the  initial  pressure  should 
be  constant  for  any  one  mixture,  and  this  has  been  found  to  be 
approximately  the  case.  The  ratio  found  in  the  case  of  detonating 
gas  is  36 ’6,  which  agrees  fairly  closely  with  the  value  deduced  by 
Jouquet  ( J. .  math.,  1906,  80).  E.  G. 

The  Equilibrium  of  the  Deacon  Process.  Yogel  von  Falcken- 
stein  (Zeit.  Eleklrochem.,  1906,  12,  763 — 764). — Asbestos  soaked  in 
copper  chloride  was  used  as  the  catalyst  at  450°  and  platinum  tetra¬ 
chloride  at  temperatures  above  500°.  The  equilibrium,  represented  by 
the  equation  2C12  +  2H20  02+  4HC1,  was  attained  from  both  sides. 

The  values  of  the  equilibrium  constant,  K—  {pn2of‘'{pciifj{po2){pRc\)i, 
are  given  below ;  they  are  the  mean  values  of  fifty-eight  experiments 
at  450°,  forty-eight  at  650°,  and  five  at  600°. 


2—2 
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Temperature. 

From  chlorine  side, 
log  K. 

From  hydrogen 
chloride  side, 

log  K. 

Log-ST  (cal.). 

450° 

1-50 

1-49 

1-52 

650 

-0-407 

-0-390 

-0-43 

600 

-0-046 

-0-050 

-002 

From  Dolezalek’s  experiments  on  the  chlorine-hydrogen  gas  cell, 
Nernst  has  calculated  log[Cl2]2*[H2]2/[H01]4=  -  88000/4-571 T-  1 ’6. 
Nernst  and  Wartenberg  calculate  from  their  experiments  on  the 
dissociation  of  steam,  log[H20]2/[H2]2[02]  —  25050/7T-  T751og7’- 
0‘000137T+ 0‘2.  From  these  expressions  the  value  of  lo gK  in  the 
process  studied  is  found  to  be  5790/7’—  1*75  log?’  -  0-000137’-  1-4. 
The  calculated  values  in  the  above  table  are  obtained  from  this  expres¬ 
sion.  T.  E. 

Sublimation  of  Sulphur  at  the  Ordinary  Temperature.  Richard 
J.  Moss  (Set.  Proc.Roy.  Dubl.  Soc.,  1906,  ii,  105 — 106). — Some  fragments 
of  ordinary  roll  sulphur  were  sealed  up  in  an  exhausted  tube  twenty- 
four  years  ago.  After  twenty  years,  during  which  time  the  tube  was 
placed  in  a  horizontal  position  in  a  drawer,  a  minute,  crystalline  sub¬ 
limate  was  observed.  H.  M.  D. 

The  Two  Forms  of  Liquid  Sulphur  as  Dynamic  Isomer- 
ides.  Alexander  Smith  and  Charles  M.  Carson  ( Proc .  Roy.  Soc. 
Edin.,  1906,  20,  352 — 356.  Compare  Abstr.,  1906,  ii,  157). — The 
liquid  obtained  by  melting  sulphur,  which  after  recrystallisation  has 
not  been  in  contact  with  air,  contains  the  two  liquid  forms  SA  and  S/a 
in  equilibrium  proportions,  the  equilibrium  condition  being  attained  in 
a  few  moments.  Ammonia  bubbled  through  the  melted  sulphur  also 
facilitates  the  rapid  establishment  of  equilibrium.  The  conversion  of 
S/a  into  SA  on  cooling  is  equally  rapid,  so  that  by  plunging  into  water, 
ordinary  monoclinic  sulphur  is  obtained. 

On  the  other  hand,  equilibrium  is  only  slowly  reached  in  the  fused 
mass  obtained  from  sulphur  which  has  been  exposed  to  the  air.  This 
inert  condition  is  also  induced  by  passing  hydrogen  chloride  or  sulphur 
dioxide  through  the  fused  mass  obtained  from  sulphur  not  exposed  to  air 
after  recrystallisation.  These  gases  act  as  simple  catalytic  agents,  and 
the  two  liquid  forms,  SA  and  S/a,  are  to  be  classed  as  dynamic  isomer- 
ides.  The  equilibrium  proportions  at  any  temperature  may  be  rapidly 
measured  by  passing  in  ammonia  to  accelerate  the  attainment  of 
equilibrium  and  afterwards  sulphur  dioxide  before  cooling  to  prevent 
further  change.  Iodine  retards  the  adjustment  of  equilibrium,  but  dis¬ 
places  the  equilibrium  to  a  considerable  extent. 

The  solidification  of  molten  sulphur  is  considered  with  reference  to 
a  temperature  concentration  diagram.  The  freezing  point  of  SA  is 
119-25°,  the  “natural  freezing  point”  at  which  the  two  liquid  forms 
are  in  equilibrium  with  solid  monoclinic  sulphur  is  114’5°,  and  the 
liquid  contains  96-3 °/0  SA  and  3 -70/o  S/a.  The  proportion  of  S/u  in  the 
liquid  increases  with  rise  of  temperature,  and  the  rate  of  increase  is 
much  greater  above  160°  than  it  is  below  this  temperature,  as  the  fol¬ 
lowing  numbers  show  : 
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Temperature  .  121°  154°  156°  162°  165°  167° 

%  in  equilibrium  condition .  375  7 ‘5  8'0  13*5  15'5  167 

The  marked  absorption  of  heat  and  fall  in  temperature  at  or  just  above 
1 60°,  which  are  observed  when  liquid  sulphur  is  heated  continuously  at 
a  constant  rate,  is  shown  to  be  due  to  the  fact  that  the  proportion  of 
S/a  in  the  liquid  lags  behind  that  corresponding  to  the  equilibrium  con¬ 
dition.  The  observed  fact  that  the  liquid  becomes  viscous  at  a  lower 
temperature  when  the  rate  of  heating  is  diminished  is  due  to  the  same 
circumstance.  H.  M.  D. 

Conditions  under  which  Metallic  Sulphides  are  Precipitated 
and  Redissolved.  Henri  Baubigny  ( Compt .  rend.,  1906,  143, 
678 — 679). — A  claim  for  priority  against  Bruni  and  Padoa  (Abstr., 
1906,  ii,  157);  compare  Abstr.,  1882,  805,  928,  1031,  1032,  1172; 
1883,  22,  24,  25  ;  1888,  113,  423;  1889,  118,  346,  652,  653). 

M.  A.  W. 

Selenium.  William  Oechsner  de  Coninck  (Compt.  rend.,  1906, 
143,  682). — The  brick-red,  amorphous  variety  of  selenium  obtained 
when  selenious  acid  is  reduced  by  glucose  (?  laevulose),  dissolves  in 
concentrated  sulphuric  acid  to  form  selenium  sulphoxide,  SeS03  [com¬ 
pare  Divers  and  Shimose,  Trans.,  1883,  43,  329  ;  1884,  45,  194,  201 ; 
Divers  and  Shimidzu,  Trans.,  1886,  49,  583].  This  slowly  decomposes 
according  to  the  equation  SeS03  +  H20  =  Se  +  H2S04,  yielding  a 
different  variety  of  selenium  to  that  originally  employed.  The  new 
variety  is  pale  or  deep  brown  in  colour,  does  not  become  fluorescent 
when  exposed  to  diffused  light,  or  undergo  any  change  in  contact  with 
carbon  disulphide,  in  which  it  is  very  sparingly  soluble.  On  pro¬ 
longed  exposure  to  sunlight,  it  is  slowly  converted  into  the  amorphous, 
black  variety  of  selenium.  M.  A.  W. 

Vapour  Pressure  of  Carbon  Dioxide  at  Low  Temperatures. 

John  Zeleny  and  Boy  H.  Smith  ( Chem .  Centr .,  1906,  1486  ;  from 
Physikal.  Zeit.,  7,  667 — 671.) — The  vapour  pressure  of  carbon  dioxide 
was  measured  at  temperatures  varying  from  7°  to  -  134°.  Solid 
carbon  dioxide  was  placed  in  a  glass  tube  closed  at  the  top  and 
connected  by  a  side  tube  to  a  mercury  gauge.  The  tube  was  immersed 
in  a  bath  of  pentane,  the  temperature  of  which  was  measured  by  means  of 
a  nickel-iron  couple,  the  pentane  bath  being  itself  surrounded  by  liquid 
air.  The  following  values  were  obtained  for  the  vapour  pressure  in 
atmospheres  :  27‘8  at  -  7°,  19’52  at  -  20°,  9  88  at  -  40°,  4*35  at  -  60°, 
1  atmosphere  at  —  78  2°;  28'8  mm.  at  —90°,  1 1  "9  at  —100°, 

1*4  at  -  120°,  and  0'1  mm.  mercury  at  —  134°.  The  addition  of  alcohol 
or  ether  lias  very  little  influence  on  the  vapour  pressure.  The  critical 
point  lies  at  —  56'4°  and  5*11  atmospheres.  The  value  of  dpJdT  was 
found  to  be  6 '35  cm.  per  degree  and  the  latent  heat  of  vaporisation 
L  was  found  to  be  -  140  Oal.  P.  H. 

Behaviour  of  Carbon  Disulphide  towards  Nascent  Hydrogen. 

A.  Gawalowski  (Chem.  Centr.,  1906,  ii,  1248  ;  from  Zeit.  Oesterr. 
Apoth.  Ver.,  44,  460 — 461). — Carbon  disulphide,  when  treated  with 
zinc  and  sulphuric  acid,  yields  a  gas  which  produces  a  pure  black  pre- 
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cipitate  in  a  solution  of  lead  nitrate  and  blackens  a  filter  paper 
moistened  with  the  same  solution.  The  gas  evolved  on  heating 
carbon  disulphide  with  zinc  and  strong  potassium  hydroxide,  however, 
yields  a  bright  orange-red  precipitate  with  lead  nitrate  solution.  The 
colour  of  the  stain  produced  on  filter  paper  moistened  with  lead  nitrate 
is  orange,  and  fades  rapidly.  P.  H. 

Fractionation  of  Rare  Gases  from  Mineral  Waters.  Pro¬ 
portion  of  Helium.  Charles  Moureu  and  Robert  Biquard 
( Compt .  rend.,  1906,  143,  795 — 797.  Compare  Abstr.,  1905,  ii,  5  ; 
1906,  ii,  442). — By  submitting  the  rare  gases  obtained  from  certain 
mineral  waters  to  the  selective  absorption  of  wood  charcoal  at  -  185° 
(compare  Dewar,  Abstr.,  1904,  ii,  652,  728),  the  authors  have  separated 
the  helium  and  part  of  the  neon  from  the  other  gases,  but  further 
treatment  with  charcoal  at  —  100°  or  at  the  temperature  of  liquid  air 
boiling  under  40 — 60  mm.  pressure,  failed  to  effect  the  separation  of 
the  neon  and  helium.  The  former  gas,  therefore,  is  present  in  quan¬ 
tities  too  small  to  be  estimated.  The  proportion  of  helium  in  the 
gaseous  constituents  of  the  waters  of  forty-three  thermal  springs  is 
given  in  the  original,  and  varies  from  0 -00063  per  cent,  in  Chatel- 
Guyon  spring  to  5  34  per  cent,  in  that  of  MaizRres ;  the  gases  from 
the  latter  source  also  contain  krypton.  M.  A.  W. 

Causticising  of  Sodium  and  Potassium  Carbonates  with 
Lime.  Max  Le  Blanc  and  Karl  Novotny  ( Zeit .  anorg.  Chem.,  1906, 
51,  181 — 201.  Compare  Lunge  and  Schmid,  Abstr.,  1886,  203 ; 
Bodlander  and  Lucas,  Abstr.,  1905,  ii,  634). — In  the  reversible  re¬ 
action,  Na2C03  + Ca(OH).2  2NaOH  + CaC03,  when  the  solution  is  in 
equilibrium  with  solid  calcium  hydroxide  and  carbonate,  the  value  of 
the  equilibrium  constant  k=  (0H')2/C03"  can  be  calculated  when  the 
solubilities  of  the  two  solid  substances  are  known.  In  aqueous  solu¬ 
tion,  calcium  carbonate  is  partially  hydrolysed,  and  to  obtain  the 
solubility  of  the  non- hydrolysed  salt,  necessary  for  the  calculation  of 
the  constant,  determinations  have  been  made  in  excess  of  sodium 
hydroxide  (by  which  the  hydrolysis  is  depressed  :  compare  Gardner  and 
Gerassimoff,  Abstr.,  1904,  ii,  544)  directly  at  18°  and  95 — 100°,  and  by 
conductivity  measurements  at  the  former  temperature.  By  comparison 
of  the  solubility  in  water  with  that  in  sodium  hydroxide,  the  degree 
of  hydrolysis  has  been  determined  ;  accoi’ding  to  the  conductivity 
measurements  67°/0  and  by  dmect  measurement  80°/o  of  the  salt  is 
hydrolysed  at  18°.  From  the  solubility  of  the  non-hydrolysed  salt 
thus  obtained,  the  value  &=  16040  at  18°  has  been  calculated. 

The  equilibrium  has  also  been  reached  directly  from  both  sides  with 
1,  2,  and  SA^sodium  and  potassium  hydroxides  and  lime  at  intervals 
of  temperature  from  15 — 150°  in  iron  bombs,  the  relative  proportions 
of  hydroxide  and  carbonate  being  determined  by  titration.  The 
reaction  is  most  complete  with  small  concentration  of  carbonate ;  not 
only  is  the  yield  decreased  by  increase  of  carbonate,  1,  2,  and  3iV-sodium 
carbonate,  and  excess  of  lime,  giving  99,  97,  and  93‘6°/0  of  hydroxide 
respectively  at  100°,  but  the  equilibrium  is  somewhat  displaced  in 
favour  of  the  carbonate.  The  yield  is  not  appreciably  increased  by  rise 
of  temperature. 
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The  technical  bearing  of  these  results  is  discussed.  It  is  pointed  out 
that  the  patents  for  increasing  the  yield  by  working  under  pressure  are 
useless ;  efforts  should  be  directed  to  facilitating  the  attainment  of 
equilibrium,  which  is  favoured  by  high  temperature,  thorough  stirring, 
and  presence  of  excess  of  lime.  The  possible  loss  of  part  of  the  soda  as 
an  insoluble  double  salt  is  also  discussed. 

The  above  results  are  in  satisfactory  agreement  with  those  of  Lunge 
and  Schmid,  but  not  in  all  respects  with  those  of  Lucas  ( loc .  cit.). 

Gr.  S. 

Solubility  of  Lithium  Sulphate  in  Mixtures  of  Water  and 
Alcohol.  Frans  A.  H.  Sciireinemakers  and  Willem  A.  Van 
Dorp,  junr.  ( Chem .  Cenlr.,  1906,  ii,  1235  ;  from  Chem.  Weekblad.,  3, 
557 — 561). — The  following  conclusions  are  arrived  at  :  (1)  hydrated 
lithium  sulphate  is  not  altered  by  mixtures  of  water  and  alcohol  con¬ 
taining  less  alcohol  than  a  limiting  value,  whereas  the  anhydrous  salt 
under  these  conditions  becomes  hydrated ;  (2)  in  solutions  of  alcohol 
and  water  containing  more  alcohol  than  the  upper  limiting  value  the 
anhydrous  salt  is  not  affected,  whilst  the  hydrated  form  loses  its  water; 
(3)  in  solutions  intermediate  between  these  two,  both  salts  remain 
unchanged.  The  solubility  of  lithium  sulphate  diminishes  rapidly  with 
increase  in  the  amount  of  alcohol  ;  it  is  practically  insoluble  in  80% 
alcohol.  P.  H. 

Influence  of  Lithium  Sulphate  on  the  Formation  of  Layers 
in  the  System  Water- Alcohol- Ammonium  Sulphate.  Frans 
A.  H.  Sciireinemakers  and  J.  Th.  Bornwater  (Chem.  Centr.,  1906, 
ii,  1306;  from  Chem.  Weekblccd.,  3,  569 — 575.  Compare  preceding 
abstract;  Abstr.,  1906,  ii,  855). — In  continuation  of  their  earlier  work, 
the  authors  have  found  that  whereas  there  are  two  liquid  phases  in  the 
system  water-alcohol-ammonium  sulphate,  there  is  only  one  phase  in 
the  system  water-alcohol-lithium  sulphate  or  water-alcohol-lithium- 
ammonium  sulphate.  The  effect  of  lithium  sulphate  on  the  forma¬ 
tion  of  two  layers  in  the  system  water-alcohol-ammonium  sulphate 
has  been  studied,  and  the  results  are  recorded  in  tabular  form. 
At  first  the  addition  of  lithium  sulphate  increases  the  amount 
of  alcohol  in  the  alcoholic  layer  and  diminishes  the  amount  in  the 
aqueous  layer ;  then  the  reverse  phenomenon  takes  place  and  the 
composition  of  the  two  layers  becomes  more  and  more  alike. 

''  *  P.  H. 

Silver  Chromate.  II.  Benjamin  M.  Margosches  {Zeit.  anorg. 
Chem.,  1906,  51,  231 — 235.  Compare  Abstr.,  1904,  ii,  731). — The 
behaviour  of  silver  chromate  towards  certain  inorganic  acids  has  been 
described  in  the  previous  paper,  and  the  investigation  has  now  been 
extended  to  some  weak  acids,  more  particularly  acetic  acid,  with 
regard  to  which  there  are  contradictory  statements  in  the  literature. 

Silver  chromate  is  practically  insoluble  in  water  and  in  glacial 
acetic  acid,  but  dissolves  to  a  considerable  extent  in  dilute  acetic  acid. 
It  behaves  in  a  similar  manner  with  propionic,  lactic,  and  other  organic 
acids.  Chromates  can  be  detected  most  readily  by  conversion  into  the 
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lead  salt,  which  is  insoluble  in  acetic  acid.  When  the  red  modification 
of  the  silver  salt  is  dissolved  in  dilute  acetic  acid  and  the  solution  con¬ 
centrated,  the  greenish-black  modification  separates.  G.  S. 

Action  of  Alkali  Chlorides  on  the  Double  Silicates  of 
Calcium  and  Aluminium.  F.  H.  Campbell  ( Landw .  Versuchs.-Stat., 
1906,  65,  247 — 252). — The  object  of  the  experiments  was  to  ascertain 
the  amounts  of  calcium  liberated  from  calcium  aluminium  silicate 
(prepared  bj  precipitating  a  solution  of  the  chlorides  with  sodium 
silicate)  by  shaking  for  some  days  with  solutions  (A/5  to  8 N)  of 
lithium,  sodium,  potassium,  and  ammonium  chlorides. 

Lemberg  ( Zeit .  deut.  geol.  Ges.,  28,  579)  and  Dittrich  (Abstr. ,  1903, 
ii,  176)  have  shown  that  the  power  of  parting  with  calcium  is  greatly 
reduced,  or  even  lost  altogether,  after  ignition.  It  is  now  shown  that 
even  drying  at  100°  considerably  reduces  the  amount  of  calcium  dis¬ 
placed  by  A-sodium  chloride.  The  action  is  very  slow  at  25°,  but  the 
amount  of  calcium  replaced  is  very  little  less,  than  at  32 ’5°,  the  tem¬ 
perature  finally  adopted. 

The  amount  of  calcium  displaced  rises,  in  each  case,  with  the  increase 
in  concentration  of  the  alkali  salt ;  but  less  with  higher  than  with 
lower  concentrations.  With  sodium,  potassium,  and  ammonium 
chlorides,  the  maximum  is  reached  with  3A-solutions,  whilst  in  the 
case  of  lithium  chloride  the  maximum  is  with  a  6A-solution. 

With  low  concentrations  the  displacing  power  of  lithium,  sodium, 
and  potassium  chlorides  increases  with  the  atomic  weight ;  it  is 
greatest  in  the  case  of  ammonium  chloride.  At  higher  concentrations, 
sodium  and  potassium  chlorides  have  nearly  the  same  maximum ; 
lithium  chloride  has  a  higher,  and  ammonium  chloride  a  much  higher, 
maximum.  N.  H.  J.  M. 

Molecular  Weights  of  Inorganic  Compounds  in  Boiling 
Quinoline.  Ernst  Beckmann  [with  Werner  Gabel]  [Zeit.  anorg. 
Chem .,  1906,  51,  236 — 244). — The  quinoline  was  dried  over  phosphoric 
oxide  or  potassium  hydroxide  and  fractionated  from  “  active  ” 
aluminium.  The  mean  value  of  the  molecular  elevation  of  the  boiling 
point,  determined  with  benzil,  benzoin,  and  other  organic  compounds, 
is  56-1. 

The  chlorides,  bromides,  and  iodides  of  zinc  and  cadmium,  and  the 
chlorides  and  bromides  of  cobalt  and  nickel,  have  the  normal  molecular 
weights  in  this  solvent,  whilst  cuprous  chloride  gives  results  which 
indicate  that  the  CuCl  molecules  present  in  dilute  solution  associate  to 
Cu2Cl2  molecules  in  more  concentrated  solution.  G.  S. 

Isomorphous  Crystals  of  Lead  and  Barium  Nitrates. 
P.  Gaubert  ( Compt .  rend.,  1906,  143,  776 — 777). — The  investigation 
of  selective  absorption  exhibited  by  the  cubic  and  octahedral  faces  of 
lead  nitrate  crystals  towards  organic  colouring  matter  (Abstr.,  1906, 
ii,  152,  343)  is  extended  also  towards  isomorphous  nitrates  such  as 
barium  nitrate.  The  so-called  mixed  crystals  of  lead  and  barium 
nitrates  are  not  homogeneous,  but  vary  in  composition  with  the  nature 
of  the  face  to  which  they  correspond. 
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The  experiments  were  conducted  as  follows  :  from  the  crystals 
deposited  at  18 — 25°  by  a  saturated  solution  of  500  grams  of  barium 
nitrate  and  10  grams  of  lead  nitrate,  1  gram  each  of  the  crystals 
below  the  octahedral  faces  and  the  cubic  faces  respectively  were 
separated,  and  the  amount  of  lead  in  each  determined  by  means  of  a 
colorimetric  method ;  the  results  showed  that  the  parts  of  the  crystals 
corresponding  with  the  octahedral  faces  contained  more  lead  than  those 
under  the  cube  faces,  and  similar  results  were  obtained  with  crystals  of 
lead  nitrate  which  had  been  grown  in  a  solution  containing  a  little 
baryta  and  nitric  acid.  M.  A.  W. 

Influence  of  Small  Quantities  of  Elements  in  Copper  on 
its  Reactions  "with  Nitric  Acid.  John  H.  Stansbie  (J.  Soc. 
Chem.  Ind.,  1906,  25,  1071 — 1075). — The  investigation  is  a  continua¬ 
tion  of  experiments  described  in  a  former  paper  (Abstr.,  1906,  ii,  166), 
the  apparatus  having  been  modified  somewhat  to  facilitate  the  deter¬ 
mination  of  the  amount  of  nitrous  acid  formed  in  the  reactions.  For 
this  purpose,  the  solution  was  not  allowed  to  come  into  contact  with 
air  until  the  free  acid  had  been  neutralised  by  addition  of  a  measured 
quantity  of  sodium  carbonate  in  excess.  The  nitrous  acid  was  then 
estimated  by  means  of  ferrous  ammonium  sulphate  and  potassium 
permanganate  solutions,  and  the  unneutralised  sodium  carbonate  gave 
the  amount  of  acid  used  in  the  reaction. 

Experiments  with  pure  copper  at  temperatures  from  15 — 85° 
indicate  that  the  secondary  change  by  which  nitric  oxide  is  produced 
is  practically  uninfluenced  by  a  rise  of  temperature,  whereas  the 
amount  of  nitrous  acid  formed  decreases  considerably.  The  nitrous 
acid  is  supposed  to  result  from  the  oxidation  of  nitric  oxide  according 
to  the  equation  2NO  +  HaO  +  HNOs  -=  3HN02.  At  all  temperatures 
a  certain  amount  of  nitric  acid  disappears  in  changes  other  than  the 
formation  of  nitric  oxide  and  nitrous  acid.  This  may  be  ascribed  in 
part  to  the  formation  of  ammonia,  but  the  quantities  of  ammonia 
observed  are  not  large  enough  to  explain  the  entire  loss. 

Pure  bismuth  dissolves  according  to  the  equation  2Bi  +  8HNOs  = 
2Bi(N03)3  + 4H20  + 2NO,  and  the  whole  of  the  nitric  acid  used  is 
accounted  for  by  the  nitric  oxide  and  nitrous  acid  formed.  Arsenic 
also  reacts  in  a  simple  manner,  and  the  nitric  acid  used  corresponds 
with  the  equation  6As  +  10HNO3  =  3As205  +  5H20+  10NO.  Experi¬ 
ments  with  copper  alloys  containing  0 — 3%  of  arsenic  or  antimony  at 
65°  show  that  the  decrease  and  increase  in  the  amount  of  nitrous  acid, 
formed  as  the  amount  of  the  second  element  increases  follow  pretty 
closely  the  decrease  and  increase  in  the  volume  of  the  liberated  nitric 
oxide  ( loc .  cit.).  In  the  case  of  copper-bismuth  alloys,  the  amount  of 
nitrous  acid  formed  increases  slightly  until  the  percentage  of  bismuth 
reaches  about  0’25  and  then  decreases  exactly  as  was  observed  for 
the  volume  of  nitric  oxide  liberated.  The  author  considers  that  the 
conclusions  drawn  in  the  first  paper  are  supported  by  these  further 
experiments.  H.  M.  D. 

Mercury  Chromates.  A.  Gawalowski  {Chem.  Centr .,  1906,  ii, 
1307  ;  from  Pkarm.  Post,  39,  602). — Mercuric  perchromate  is  obtained 
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as  a  scarlet-red,  granular  precipitate  on  adding  a  solution  of  potassium 
dichromate  and  some  25 °/0  sulphuric  acid  to  a  solution  of  a  mercuric 
salt.  The  dried  substance  on  ignition  evolves  water,  oxygen,  and 
mercury  vapour,  and  leaves  a  brownish-black  modification  of  chromic 
oxide.  If  sulphuric  acid  is  not  present,  a  brick-red,  earthy  pre¬ 
cipitate  of  mercury  dichromate  is  obtained,  which  on  ignition  yields  a 
finch-green  modification  of  chromic  oxide.  When  metallic  mercury  is 
left  for  several  days  covered  with  a  cold  solution  of  potassium  dichro¬ 
mate  and  an  excess  of  concentrated  sulphuric  acid,  a  bright  red 
variety  of  mercuric  chromate  is  formed,  which  is  probably  a  poly¬ 
chromate  ;  this  substance  on  ignition  leaves  about  42 %  of  a  leaf-green 
variety  of  chromic  oxide.  P.  H. 

Chemistry  of  the  Rare  Barths.  II.  Gregoire  N.  Wyrouboff 
and  Auguste  Verneuil  (Ann.  Chini.  Phys.,  1906,  [viii],  9, 
289 — 361.  Compare  Abstr.,  1906,  ii,  88).' — This  paper  is  chiefly  a 
detailed  account  of  work  already  published  relating  to  the  nature  of  the 
oxides  of  cerium  and  the  separation  and  purification  of  cerium  compounds 
(compare  Abstr.,  1897,  ii,  452  ;  1898,  ii,  222  ;  1899,  ii,  224,  423, 
598,  613)  ;  also  polemical  against  Brauner  regarding  the  atomic  weight 
of  the  element  (compare  Abstr.,  1897,  ii,  492;  1898,  ii,  294  ;  and 
Brauner,  Abstr.,  1903,  ii,  295).  The  red  sulphate  of  cerium  (com¬ 
pare  Rammelsberg,  Abstr.,  1873,  601  ;  Muthmann  and  Stiitzel,  Abstr., 
1900,  ii,  544  ;  Meyer  and  Aufrecht,  Abstr.,  1904,  ii,  175)  forms 
hexagonal  crystals  which  are  strongly  dichroic,  appearing  a  beautiful 
red  when  viewed  across  the  base  and  deep  orange  or  yellow  in  a  per¬ 
pendicular  direction  ;  the  composition  of  the  salt  is  represented  by 
the  formula  Ce304,3Ce0,8S03,S04H2,28H20,  and  it  is  to  be  regarded 
as  the  sulphate  of  the  violet  oxide  Ce7Os  (Ce304,4Ce0).  M.  A.  W. 

Elements  of  the  Ytterbium  Group.  Carl  Auer  von  Welsbach 
( Monatsh .,  1906,  27,  935 — 945). — Most  of  the  supposed  elements  of 
the  ytterbium  group  which  have  been  described  are  compounds.  The 
present  paper  contains  a  description  of  a  part  of  the  author’s  work  on 
the  isolation  of  the  true  elements  of  this  group.  The  material  for  the  in¬ 
vestigation,  consisting  of  crude  ytterbium  oxalate  obtained  from  monazite 
and  containing  cerite  earths,  thorium,  and  phosphoric  acid,  was  treated 
in  the  manner  previously  described  for  the  working  up  of  crude  earths 
(Abstr.,  1884,  717;  1885,  350,  1113),  and  the  elements  of  the  ytter¬ 
bium  group  separated  finally  as  the  basic  nitrates.  These  were 
purified  by  recrystallisation  as  follows  :  one-half  of  the  substance  was 
stirred  with  water  and  neutralised  with  nitric  acid ;  the  other  half 
was  then  recrystallised  from  the  neutral  solution  of  the  nitrate  and  a 
series  of  fractions  of  the  basic  nitrate  obtained,  the  final  liquid  giving 
only  a  weak  erbium  spectrum.  This  process  was  repeated  twenty-one 
times,  when  the  fractions,  which  were  free  from  yttrium,  all  contained 
erbium,  ytterbium,  holmium,  and  dysprosium. 

To  separate  the  elements  of  the  ytterbium  group,  advantage  is  taken 
of  the  differences  in  the  solubility  in  a  saturated  solution  of  ammonium 
oxalate  of  the  double  oxalates  which  are  formed  by  precipitation 
of  the  moderately  concentrated  solution  of  the  nitrates  with  a  hot 
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saturated  solution  of  ammonium  oxalate.  The  solubility  of  ytterbium 
ammonium  oxalate  in  a  saturated  solution  of  ammonium  oxalate  is  ten 
times  that  of  holmium  ammonium  oxalate.  The  method  of  fractional 
crystallisation  is  described  in  detail. 

Of  the  seriesof  aboutone  hundred  fractions  obtained,  the  first  is  almost 
colourless,  about  the  next  fifteen  are  light  yellow,  then  orange-yellow, 
passing  through  the  rose-coloured  erbium  to  the  colourless  ytterbium 
salts  at  the  other  end.  Observed  directly  by  transmitted  light  the  first 
fractions  show  a  changed  dysprosium  with  traces  of  the  neodymium 
spectrum  ;  the  light  yellow  fractions  give  the  normal  dysprosium,  the 
orange-yellow  the  holmium,  and  the  intensely  rose-coloured  the 
characteristic  erbium  spectrum.  As  the  rose-colour  weakens,  the 
erbium  spectrum  changes  into  a  modified  spectrum  which  is  termed 
Ery,  after  which  the  thulium  lines  appear,  to  disappear  in  the  colourless 
ytterbium  fractions. 

The  spark  spectra  of  the  first  fractions  are  complicated  and  contain 
lines  which  do  not  coincide  with  those  of  any  known  element.  The 
orange-yellow  fractions  which  give  the  most  intense  holmium  absorption 
spectrum,  give  a  yttrium  spark  spectrum  in  which  the  holmium  lines 
are  absent,  but  in  which  other  groups  of  lines  appear.  The  rose- 
coloured  fractions  give  the  erbium,  the  colourless  soluble  fractions  the 
ytterbium  spark  spectra. 

The  mother  liquors  from  the  crystallisation  of  the  ammonium 
oxalates  were  further  investigated  and  found  to  contain  ytterbium, 
traces  of  scandium,  thorium,  uranium,  iron,  and  substances  such  as 
alumina  and  silicic  acid,  which  are  derived  partly  from  the  water  and 
partly  from  the  ammonium  oxalate.  The  fraction  which  should  have 
contained  pure  ytterbium  gave  a  spark  spectrum  which  shows  marked 
differences  from  the  ytterbium  spectrum ;  this  is  considered  to  be  the 
first  certain  indication  of  the  degradation  of  ytterbium.  G.  Y. 

Catalytic  Action  of  Aluminium  Chloride.  Paul  Rohland 
( Chem .  Zeit.,  1906,  30,  1173 — 1174). — The  addition  of  0’2  molecule  of 
aluminium  chloride  per  litre  to  a  mixture  of  quicklime  and  water  con¬ 
siderably  accelerates  the  setting  of  the  lime.  The  rate  of  hydration 
of  the  two  sulphates  of  calcium,  containing  respectively  1^H20  and 
2H20,  is  also  increased,  whereas  that  of  the  anhydrous  sulphate  is 
decreased.  The  setting  of  Portland  cement  is  accelerated  by  small 
quantities  of  aluminium  chloride,  but  is  retarded  by  quantities  above 
7 °/0.  The  accelerating  effect  of  aluminium  chloride  is  increased  by  the 
presence  of  sodium  carbonate  or  of  aluminium  sulphate.  A  summary 
is  given  of  the  other  reactions  in  which  aluminium  chloride  acts  as  a 
catalytic  agent.  P.  H. 

Crystallised  Aluminium  Sulphate.  A.  Gawalowski((7A(?w.  Centr., 
1906,  ii,  1236  ;  from  Zeit.  Oesterr.  Apoth.  Verein.,  44,  460). — Crystal¬ 
lised  aluminium  sulphate,  A12(S04)3,18H20,  is  obtained  by  dissolving 
“  aluminium  carbonate  ”  in  sulphuric  acid,  adding  nitric  acid,  and 
evaporating  until  no  more  nitric  oxide  is  evolved ;  it  crystallises  in 
smooth  tetrahedra  with  truncated  edges.  The  salt  obtained  by  heating 
the  carbonate  with  sulphuric  acid  alone  differs  from  aluminium  sul- 
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phate  in  evolving  nitric  oxide,  when  treated  with  nitric  acid ;  the 
author  considers  that  the  aluminium  in  the  “  carbonate  ”  is  combined 
in  the  form  A10*0H.  P.  H. 

Revision  of  the  Atomic  Weight  of  Manganese.  Gregory  P. 
Baxter  and  Murray  A.  Hines  (J.  Amer.  Chem.  Soc.,  1906,  28, 
1560 — 1580). — From  a  computation  of  the  values  of  the  atomic 
weight  of  manganese  obtained  by  previous  workers,  Clarke  has  found 
the  most  probable  value  to  be  54-987. 

The  present  investigation  was  carried  out  with  manganous  chloride 
and  bromide.  These  salts  have  been  analysed  previously  by 
Dewar  and  Scott  (Abstr.,  1883,  856),  who  obtained  for  the  atomic 
weight  the  values,  54*91  from  the  chloride  and  54*97  from  the 
bromide. 

Four  specimens  of  manganese  bromide  were  employed.  Two  of 
these  (A  and  B)  were  prepared  from  pure  potassium  permanganate  in 
the  following  manner.  The  solution  was  treated  with  sulphur  dioxide, 
ammonium  carbonate  was  added  to  the  resulting  solution  of  manganous 
sulphate,  and  the  precipitate  was  well  washed  and  then  dissolved  in 
nitric  acid.  The  manganous  nitrate  thus  obtained  was  crystallised 
repeatedly  from  a  solution  acidified  with  nitric  acid,  was  afterwards 
treated  with  ammonium  carbonate,  and  the  precipitate  was  thoroughly 
washed  and  dissolved  in  hydrobromic  acid  in  a  quartz  dish.  The 
solution  of  the  bromide  was  heated  to  expel  bromine  and  the  salt  was 
repeatedly  crystallised  and  finally  dried  in  a  vacuum  over  potassium 
hydroxide. 

The  third  sample  (G)  was  prepared  from  pyrolusite  by  dissolving  it 
in  hydrochloric  acid,  boiling  the  solution  to  expel  chlorine,  passing 
hydrogen  sulphide  into  the  solution,  and  fractionally  precipitating  with 
sodium  hydroxide  until  the  precipitate  was  obtained  free  from  iron. 
The  manganese  was  then  precipitated  with  ammonium  carbonate  and 
the  manganous  carbonate  was  treated  as  in  the  preparation  of  the 
previous  samples. 

The  fourth  sample  (I))  was  prepared  from  manganous  sulphate  by 
treating  the  solution  with  hydrogen  sulphide,  converting  the  sulphide 
into  carbonate,  and  heating  the  latter  as  in  the  former  cases. 

Two  samples  of  manganous  chloride  were  prepared,  one  from  the 
carbonate  obtained  in  the  preparation  of  sample  B ,  and  the  other  from 
the  mother  liquors  of  the  manganous  nitrate  resulting  from  the 
preparation  of  samples  B  and  D. 

The  hydrobromic,  hydrochloric,  and  nitric  acids,  and  the  silver 
employed,  were  carefully  purified  by  methods  which  are  described. 

The  analysis  of  the  bromide  and  chloride  was  effected  by  titrating 
weighed  portions  of  the  salts,  after  fusion  in  hydrogen  bromide  or 
chloride,  against  weighed  portions  of  pure  silver  ;  the  precipitated 
silver  salts  were  collected  and  weighed.  In  some  experiments  the 
silver  nitrate  was  added  to  the  manganous  salt,  whilst  in  other  cases 
the  operation  was  carried  out  in  the  reverse  manner.  Various 
precautions  were  taken  to  ensure  accuracy  and  vacuum  corrections 
were  applied.  Manganous  bromide  has  T>\ 6  4*385  and  manganous 
chloride  Df  2*977. 


INORGANIC  CHEMISTRY. 


29 


Thirty-one  analyses  were  made  of  the  bromide  and  fourteen  of  the 
chloride,  and  the  results  are  tabulated.  The  average  of  the  results 
obtained  with  the  bromide  gives  Mn  =  54-957,  and  the  average  of 
those  obtained  with  the  chloride  gives  Mn  =  54*958[Ag  =  107*930  ; 
Br  =  79*953;  01  =  35*473].  E.  G. 

Corrosion  of  Iron  by  Acids.  C.  F.  Burgess  and  S.  G.  Engle 
{Trans.  Amer.  Electroahem.  Soc.,  1906,  9,  199 — 206). — The  rate  of 
solution  of  different  kinds  of  iron  in  normal  solutions  of  sulphuric 
and  hydrochloric  acid  has  been  measured.  Electrolytic  iron  deposited 
from  a  solution  containing  sulphate  and  chloride,  the  same  iron 
which  had  been  heated  to  about  1000°  and  allowed  to  cool  slowly, 
soft  sheet-iron  containing  little  carbon,  tempered  steel,  and  ordinary 
cast-iron  were  used  in  the  experiments.  The  electrolytic  iron  before 
heating  dissolved  about  four  times  as  rapidly  as  the  steel,  six  times  as 
rapidly  as  the  cast-iron,  and  about  forty  times  as  rapidly  as  the 
soft  sheet-iron.  After  heating,  the  rate  of  solution  of  the  electrolytic 
iron  diminished  to  about  one-fortieth  of  its  original  value.  The 
authors  suppose  that  this  is  indirectly  due  to  the  removal  of 
hydrogen  by  the  thermal  treatment,  but  suggest  that  change  of 
the  crystalline  structure  is  the  primary  cause.  A  coarsely  crystal¬ 
line  sample  of  electrolytic  iron  was  found  to  dissolve  more  rapidly 
than  a  more  dense  deposit.  Electrolytic  iron  is  suggested  as  a  means 
of  obtaining  pure  hydrogen  by  the  action  of  acids. 

Traces  of  arsenic  exhibit  a  very  marked  influence  in  protecting  iron 
from  the  corroding  action  of  acids. 

No  definite  relationship  between  the  difference  of  potential 
exhibited  by  the  various  samples  of  iron  in  acid  solution  and  the  rate 
of  corrosion  could  be  detected.  H.  M.  D. 

Roussin’s  Salts.  Italo  Bellucci  and  C.  Cecchetti  {Atti  R . 
Accad.  Lincei,  1906,  [v],  15,  ii,  467 — 474.  Compare  Abstr.,  1905, 
ii,  253). — Roussin’s  salts  or  nitrosulphides  of  the  first  series, 

Fe4(NO)7S3R', 

when  treated  with  alkali  hydroxide,  pass  into  nitrosulphides  of  the 
second  series,  Fe(NO)2SR'. 

When  the  sodium  salt,  Fe4(N0)7S3Na,2H20,  is  treated  with 
hydrazine  or  hydroxylamine  in  either  acid  or  alkaline  solution,  it 
yields  the  corresponding  hydrazine  or  hydroxylamine  compound,  whilst 
with  phenylhydrazine  hydrochloride  it  gives  the  phenylhydrazine 
derivative  (compare  Hofmann  and  Wiede,  Abstr.,  1896,  i,  291). 

The  hydrazine  salt,  Fe4(NO)7S3H,N2H4,  dissolves  slightly  in  water 
and  readily  in  alcohol  or  ether.  The  hydroxylamine  derivative, 
Fe4(N0)7S3H,NH30, 

is  readily  soluble  in  water,  alcohol,  or  ether.  The  phenylhydrazine 
compound,  Fe4(NO)7S3H,N2H3Ph,  melts  under  hot  water,  in  which,  and 
in  benzene,  it  is  sparingly  soluble,  and  dissolves  in  alcohol  or  ether. 
The  semicarbazide  salt,  Fe4(NO)7S3H,N2H3*CO*NH2,  dissolves  in  water, 
alcohol,  or  ether. 

All  these  new  compounds  form  shining,  black  crystals  and  are 
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markedly  stable.  They  can  be  crystallised  from  water  and  remain 
unaltered  for  a  loDg  time  in  the  absence  of  light.  T.  H.  P. 

Behaviour  of  Chromium  towards  Sulphuric  Acid.  Alfred 
Burger  ( Ber .,  1906,  39,  4068 — 4072.  Compare  Doring,  Abstr.,  1902, 
ii,  660;  1906,  ii,  451;  Mazzucchelli,  Abstr.,  1905,  ii,  570). — The 
author  has  attempted,  without  success,  to  estimate  chromium  by 
measurement  of  the  hydrogen  evolved  on  solution  of  the  metal  in  an 
acid.  A  sketch  is  given  of  the  apparatus  employed. 

When  dissolved  in  boiling  sulphuric  acid,  a  sample  of  chromium, 
prepared  by  Goldschmidt's  process,  and  containing  99 %  of  chromium, 
forms  a  blue,  or  at  lower  temperatures  a  greenish-blue,  solution.  In 
both  experiments  more  hydrogen  is  evolved  than  corresponds  with 
the  formation  of  the  chromous  salt,  a  pure  solution  of  which  cannot 
be  obtained.  On  concentration  of  the  solution,  a  further  evolution  of 
hydrogen  takes  place,  but  is  not  complete  on  addition  of  dilute 
sulphuric  acid  and  re-evaporation  until  fumes  of  sulphuric  acid  are 
given  off.  The  rate  of  oxidation  of  the  chromous  to  the  chromic 
sulphate  is  found  to  be  greatest  in  a  48 °/0  solution.  The  oxidation 
takes  place  more  rapidly  in  hydrochloric  acid  solution. 

The  chromous  salt  present  in  the  solution  is  estimated  best  by 
addition  of  an  excess  of  ferric  sulphate  and  titration  of  the  resulting 
ferrous  sulphate  with  potassium  permanganate,  and  the  total  chromic 
salt  by  oxidation  to  chromic  acid  by  means  of  persulphate  and  titration 
with  ferrous  ammonium  sulphate  and  potassium  permanganate. 

G.  Y. 

Reduction  of  Chromium  Oxide  by  Boron.  Armand  Binet  du 
Jassoneix  ( Compt .  rend.,  1906,  143,  897 — 899). — Moissan  (Abstr., 
1894,  ii,  454)  first  prepared  a  crystalline  chromium  boride  by  heating 
the  two  elements  in  a  carbon  crucible  in  an  electric  furnace ;  Tucker 
and  Moody  (Trans.,  1902,  81,  14)  showed  that  the  compound  has  the 
composition  represented  by  the  formula  CrB ;  and  Wedekind  and 
Fetzer  ( Ghem .  Zeit.,  1905,  29,  No.  98)  obtained  the  same  compound 
by  the  alumino-thermic  process ;  the  author,  however,  finds  that 
when  chromium  oxide  is  reduced  by  boron  in  magnesia  crucibles 
heated  in  an  electrical  furnace  the  fused  masses  thus  obtained  contain 
5  to  17°/0  of  combined  boron,  the  boride  CrB  (B=17'4%) 
representing  the  limit  of  saturation  of  chromium  by  boron.  These 
borides  are  very  hard  and  scratch  glass  or  quartz ;  those  containing 
about  7°/0  of  boron  have  a  well-marked,  crystalline  structure  which 
disappears  as  the  proportion  of  boron  increases,  and  the  boride 
CrB  is  not  crystalline.  The  densities  vary  from  6 ’8  (7%  boron) 
to  6-l  (16%  boron),  and  all  the  compounds  are  attacked  by 
hydrofluoric,  hydrochloric,  or  sulphuric  acid  even  in  the  cold, 
with  the  formation  of  boric  acid.  Nitric  acid  or  alkaline  solutions 
have  no  action  on  them  ;  chlorine  attacks  them  with  in¬ 
candescence,  but  incompletely  below  a  red  heat,  forming  a  mixture 
of  chromous  and  chromic  chlorides  ;  hydrogen  chloride  attacks  them 
under  similar  conditions,  liberating  hydrogen  and  forming  chromous 
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chloride,  and  they  are  oxidised  with  incandescence  by  the  action  of 
fused  alkali  carbonates  or  hydroxides. 

When  the  reduction  of  chromium  oxide  by  boron  is  carried  out  in 
carbon  crucibles,  the  fused  products  have  a  crystalline  structure  but 
always  contain  carbon.  M.  A.  W. 

Derivatives  of  Quinquevalent  Chromium.  II.  Rudolf  F. 
Weinland  and  M.  Fiederer  (Ber.,  1906,  39,  4042 — 4047.  Compare 
Weinland  and  Fridrich,  Abstr.,  1906,  i,  37). — Chromium  oxychloride 
forms  double  salts  with  chlorides  of  the  alkali  metals.  The  potassium 
salt,  CrOClg,2KCl,  forms  rhombic  prisms  of  a  dark  garnet-red  colour. 
Its  oxidising  power  gradually  diminishes  when  it  is  kept  in  a  desiccator. 
Corresponding  rubidium,  caesium ,  and  ammonium  salts  have  been 
prepared  and  analysed.  Their  crystalline  forms  are  similar  to  those  of 
the  corresponding  double  salts  derived  from  molybdenum  oxychloride 
(Klason,  Abstr.,  1901,  ii,  162  ;  Nordenskjold,  ibid. ,  454)  and  from 
columbium  oxychloride  (Weinland  and  Storz,  Abstr.,  1906,  ii,  764). 
The  caesium  compound  has  been  shown  to  be  isomorphous  with  the 
compound  CbOCl2,2CsCl.  J.  J.  S. 

Reduction  of  Metallic  Sulphides.  Oliver  W.  Brown  (Trans. 
Amer.  Electrochem.  Soc.,  1906,  9,  109 — 115). — The  product  obtained  by 
heating  molybdenite  in  graphite  crucibles  at  a  high  temperature  contains 
considerable  quantities  of  sulphur.  Complete  reduction  can,  however, 
be  effected  by  heating  the  sulphide  with  a  mixture  of  lime  and  coke. 
An  excess  of  lime  is  advantageous,  but  an  excess  of  carbon  leads  to 
the  formation  of  carbide,  which  retains  a  considerable  quantity  of 
molybdenum.  This  method  of  reduction  is  superior  to  the  ordinary 
method  of  roasting  and  subsequent  reduction  with  carbon  in  that  it 
prevents  loss  of  metal  by  volatilisation  of  the  oxide.  When  galena  is 
similarly  heated  in  the  electric  furnace  with  lime  and  coke,  very  little 
lead  is  obtained,  and  this  is  probably  due  to  the  formation  of  a  stable 
double  sulphide  of  lead  and  calcium.  The  reduction  of  stibnite  is  also 
very  incomplete.  H.  M.  D. 

New  Molybdenum  Silicide.  Oliver  P.  Watts  (Trans.  Amer. 
Electrochem.  Soc.,  1906,  9,  105 — 107.  Compare  Vigouroux,  Abstr., 
1900,  ii,  144). — A  molybdenum  silicide  of  the  probable  formula  MoSi2 
has  been  obtained  by  heating  a  mixture  of  the  oxides  of  molybdenum, 
silicon,  and  boron  with  metallic  copper  and  aluminium  in  an  arc 
furnace  with  the  addition  of  cryolite  as  a  flux  and  lime  as  a  retarder 
to  prevent  the  reaction  from  becoming  too  violent.  By  successive  treat¬ 
ment  of  the  product  with  nitric  acid  and  dilute  hydrofluoric  acid,  dark 
coloured  crystals  with  a  metallic  lustre  were  obtained.  These  corre¬ 
spond  closely  with  the  formula  MoSi2,  but  contain  small  quantities  of 
boron  and  iron.  The  silicide  is  not  acted  on  by  boiling  nitric  acid, 
boiling  aqua  regia,  or  boiling  hydrofluoric  acid,  but  reacts  with 
incandescence  with  fused  sodium  carbonate  and  slowly  with  fused 
sodium  nitrate,  D20'6  6‘31.  H.  M.  D. 
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Reduction  of  Molybdic  Acid  in  Solution  by  Molybdenum, 
and  the  Titration  of  the  Reduced  Solution  by  Permanganate. 

Marcel  Guichard  ( Compt .  rend.,  1906,  143,  744 — 746.  Compare 
Abstr.,  1901,  ii,  659). — When  a  solution  of  the  compound  Mo03S08 
containing  not  less  than  560  grams  H2S04  per  litre  is  placed  in  contact 
with  a  large  excess  of  powdered  molybdenum  in  a  closed  vessel  for  a 
period  of  several  months,  a  brown  solution  is  obtained  which  contains 
a  salt  of  the  oxide  Mo205  and  not  of  the  oxide  Mo02  as  stated  by 
Rammelsberg  (Ann.  Phys.  Chem.,  1864,  127,  281).  This  fact,  taken 
in  conjunction  with  the  results  obtained  by  Bailhache  (Abstr.,  1902, 
ii,  243)  and  Klason  (Abstr.,  1901,  ii,  162),  render  it  probable  that  the 
oxide  Mo02  does  not  form  salts.  The  titration  of  the  reduced  solution 
was  conducted  in  an  atmosphere  of  hydrogen  by  means  of  a  perman¬ 
ganate  solution  which  had  been  standardised  against  iron  reduced  in 
hydrogen.  M.  A.  W. 


Preparation  of  Hydrated  Hypovanadic  Acid.  Gustave  Gain 
(Compt.  rend.,  1906, 143,  823 — 825). — The  sulphite,  2V2O4,3SO2,10H2O, 
prepared  by  dissolving  in  a  saturated  solution  of  sulphur  dioxide  in  air- 
free  water  the  mixture  of  oxides,  V203  and  %04,  obtained  by  calcining 
ammonium  metavanadate  at  a  dull  red  heat,  forms  fine,  silky,  clear 
blue  needles,  and  when  an  aqueous  solution  of  the  salt  is  boiled, 
sulphur  dioxide  is  evolved  and  crystals  are  deposited  which,  after 
drying  on  porous  tile,  form  a  pale  red,  crystalline  powder  of  hydrated 
hypovanadic  acid,  Y204,2H20.  M.  A.  W. 


Alloys  of  Palladium  and  Copper.  Rudolf  Ruer  (Zeit.  anorg. 
Chem.,  1906,  51,  223 — 230). — The  freezing-point  curve  of  the 

palladium-copper  alloys  falls  regularly  from  the  melting  point  of 
palladium  (which,  in  accordance  with  the  most  recent  determinations, 
is  taken  as  1541°)  to  the  melting  point  of  copper,  1084°,  the  part 
representing  alloys  rich  in  copper  being  nearly  horizontal.  Although 
the  course  of  certain  parts  of  the  curve  is  somewhat  uncertain  owing 
to  a  tendency  to  super-cooling,  there  is  no  evidence  of  chemical  com¬ 
bination,  the  metals  forming  a  complete  series  of  mixed  crystals. 

On  etching  alloys  containing  30 — 70%  of  palladium  with  dilute 
aqua  regia,  slender,  needle-shaped  crystals  were  obser  ved.  The  pro¬ 
portion  of  these  crystals  was  not  appreciably  altered  by  heating  for 
two  hours  at  1500°  or  for  the  same  period  at  1180°,  just  above  the 
melting  point  of  the  mixture,  and  did  not  attain  a  maximum  with  a 
definite  composition  of  the  alloy,  so  that  they  do  not  indicate  the 
formation  of  a  chemical  compound. 

Even  up  to  90 %  of  palladium  the  alloys  retain  the  structure  of 
copper.  Those  containing  10%  of  palladium  are  red  in  colour; 
when  more  than  20%  of  the  same  element  is  present  they  are 
white. 

The  alloys  are  rather  harder  than  the  metals  themselves  and  this 
property  attains  its  maximum  when  the  components  are  present  in 
equal  parts  by  weight.  G.  S. 
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Solid  Solutions  in  the  Dissociation  of  Palladous  Oxide  and 
Cupric  Oxide.  Lothar  Wohler  ( Zeit .  Elektrochem.,  1906,  12, 
781 — 786). — Further  experiments  have  been  made  on  the  dissociation 
of  palladous  oxide  (compare  Abstr.,  1906,  ii,  94).  The  principal 
results  are  that  the  pressure  observed  depends  on  the  relative 
quantities  of  oxide  and  metal  present  and  also  on  the  time  of  heating. 
The  greater  the  relative  amount  of  metal  the  lower  is  the  pressure. 
The  results  are  best  explained  by  supposing  that  palladium  slowly 
dissolves  in  the  oxide,  forming  a  solid  solution  the  dissociation  pressure 
of  which  is  lower  than  that  of  the  pure  oxide.  The  dissolution  takes 
place  very  slowly,  so  that  the  pressure  observed  depends  on  the  time  of 
heating. 

The  dissociation  pressures  of  cupric  oxide  were  measured  at  tempera¬ 
tures  between  9603  and  1084°;  its  m.  p.  was  found  to  be  1064°. 
That  solid  solutions  are  formed  in  this  case  was  shown  by  heating 
2  grams  of  the  oxide  in  a  vacuous  quartz  tube  (volume  20  c.c.)  at 
1000°,  equilibrium  is  reached  in  a  few  minutes  at  111  mm.  The  tube 
was  again  evacuated  and  equilibrium  re-established  ;  the  repetition  of 
these  operations  gave  pressures  of  106,  104,  101,  95,  and  91  mm. 
Similar  results  were  obtained  at  other  temperatures.  An  experiment 
with  ,7’3  grams  of  the  oxide  gave  a  dissociation  pressure  of  50  mm.  at 
960°  \  taking  this  as  the  dissociation  pressure  of  the  pure  oxide  and 
using  the  heat  of  dissociation  of  copper  oxide,  2Cu0  =  Cu20  +  0  —  33‘5 
Cals.,  the  dissociation  curve  of  the  pure  oxide  is  calculated  from 
van’t  Hoff’s  equation.  The  curve  so  obtained  gives  higher  pressures 
than  any  of  those  measured  with  mixtures  of  copper  and  copper  oxide, 
but  the  experimental  curves  approach  it  more  nearly  the  purer  the 
copper  oxide  used.  T.  E. 
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Researches  on  Vulcanism.  Albert  Brun  [Arch.  Sci.  phys.  nat., 
1906,  [iv],  22,  425 — 448). — It  is  suggested  that  the  gases  produced  by 
the  dissociation  of  ammonium  chloride  and  ammonium  nitrate,  which 
salts  are  of  deep-seated  origin,  are  the  main  causes  of  volcanic  explosions, 
and  that  aqueous  vapour  is  of  little  importance  in  this  connexion. 

L.  J.  S. 

Lead  and  Arsenic  Minerals  as  Fumarole  products  in  the 
Recent  Eruption  of  Vesuvius.  Alfred  Lacroix  ( Compt .  rend., 
1906,  143,  727 — 730). — During  the  recent  oruption  of  Vesuvius 
numerous  fumaroles  were  opened  along  fissures  near  the  crater.  On 
May  3  these  were  in  an  acid  stage,  evolving  water  vapour  charged 
with  hydrochloric  and  sulphuric  acids ;  the  temperature  was  350°. 
Specimens  of  the  solid  material  deposited  by  the  fumaroles  were  collected 
on  this  date,  and  also  subsequently  in  July  and  September.  The 
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most  abundant  consists,  like  that  of  earlier  eruptions,  of  chlorides  of 
iron,  potassium,  sodium,  calcium,  magnesium,  &c.,  but,  with  the 
exception  of  erythrosiderite,  the  mineral  species  are  not  well  indi¬ 
vidualised.  The  chlorides  are  coated  in  places  with  realgar,  either  as 
fused,  glassy,  isotropic  crusts  or  as  minute  crystals.  Galena  was  also 
noticed  as  small  cubes  (compare  Abstr.,  1900,  ii,  766)  in  association 
with  crystals  of  magnetite  (or  magnesioferrite),  haematite,  pyrrhotite, 
and  pyrites.  The  galena  would  have  been  formed  by  the  action  of 
hydrogen  sulphide  on  vapours  of  lead  chloride.  In  some  cases  it  has 
been  altered  to  lead  chloride  by  the  action  of  hydrochloric  acid,  as 
shown  by  the  existence  of  pseudomorphs  of  cotunnite  after  galena. 
Lead  chloride  is  also  present  in  the  scoria,  and  may  be  extracted  by 
boiling  water.  This  occurrence  of  lead  is  commented  on  in  connexion 
with  the  formation  of  mineral-veins.  L.  J.  S. 

Formation  of  Quartz  in  Silicate  Fusions.  P.  D.  Quensel 
( Centr .  Min.,  1906,  657 — 664). — A  mixture  of  oligoclase  (74  parts) 
and  silica  (26  parts)  was  heated  with  1 — 6°/0  tungstic  oxide  for  several 
hours  at  temperatures  of  800 — 1000°  while  superheated  steam  was 
forced  through  the  mass.  The  microscopical  examination  of  the 
glassy  products  proved  the  presence  of  minute  crystals  of  quartz. 
The  tungstic  oxide  acts  as  a  “  mineraliser  ”  by  reducing  the  viscosity 
of  the  mass  and  lowering  its  temperature  of  fusion.  Tridymite  was 
formed  when  silica  was  fused  with  a  large  excess  of  sodium  tungstate 
at  950—1000°.  L.  J.  S. 

Dioxides  of  Elements  of  the  Fourth  Group  of  the  Periodic 
System.  Jacob  Beckenkamp  ( Zeit .  Kryst.  Min.,  1906, 42,  448 — 474). 
— Constants  are  deduced  for  a  theoretical  tetragonal  modification  of 
silica,  and  are  compared  with  those  of  the  known  crystallised  modifica¬ 
tions  of  silica ;  and  the  latter  are  compared  with  the  pseudo-rhombo- 
hedral  forms  produced  by  the  twinning  of  rutile.  The  relations 
between  atomic  weights  and  crystallographic  constants  in  the  several 
oxides  are  discussed.  L.  J.  S. 

[Cassiterite,  Jamesonite,  Tapiolite,  &c.,from  South  Dakota.] 
William  P.  Headden  ( JJroc .  Colorado  Sci.  Soc.,  1906,  8,  167 — 182). — 
Cassiterite. — Analyses  I — IV  are  of  material  from  various  mines  in 
the  Black  Hills  district  of  South  Dakota ;  also  anal.  V  of  cassiterite 
from  Mecklenberg,  North  Carolina.  Tantalite  is  associated  with  some 
of  the  specimens,  but  appears  to  have  no  connexion  with  the  presence 
or  absence  of  tantalic  acid  in  the  cassiterite  : 


Sn02. 

Fe203. 

Si02. 

Insol. 

Ign. 

Total. 

Sp.  gr. 

I. 

94-36 

2-42 

1-80 

roo 

— 

— 

99-58 

6-622 

II. 

96  08 

—  1-90 

0-88 

— 

0-12 

99-68 

6-680 

III. 

98-22 

—  0-72 

— 

0-64 

0-34 

99-92  1 

7-019 

IV. 

98-13 

—  0-43 

— 

1-40 

— 

99-96*/ 

V. 

95-18 

0.09  1  111 

3  i(FeO) 

— 

— 

— 

100-11 

6-767 

*  Also  trace  of  CaO. 

Jamesonite . — Columnar  masses  occur  in  quartz-veins  at  Sheridan, 
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Pennington  Co.,  S.D. ;  analysis  VI  agrees  fairly  closely  with  the 
formula  2PbS,Sb2S3. 

Meneghinile.  —  Analysis  YII  of  fibrous  material  from  Rochford, 
Pennington  Co.,  S.D.,  agrees  with  4PbS,Sb2S3  : 


s. 

Sb. 

Pb. 

Fe. 

Cu. 

Zn. 

Go. 

Insol. 

Total. 

Sp.  gr. 

18-90 

26-99 

51-15 

1-30 

0-24 

0-05 

trace 

1*13 

99*76 

5-81 

17-51 

18-20 

62  85 

trace 

0-86 

— 

— 

0-49 

99-91 

*  6-21 

*  Also  traces  of  As,  Bi,  Cd. 


Hiibnerite. — Crystallised  material  from  Comstock  mine,  Lawrence 
Co.,  S.D.,  gave  anal.  VIII ;  massive  material  from  Sunday  Gulch, 
Pennington  Co.,  S.D.,  anal.  IX  : 


wo3. 

Sn0.2. 

Cb.205. 

Ta205. 

MnO. 

FeO. 

CaO. 

Total. 

VIII. 

75-12 

— 

— 

— 

20-54 

3-01 

1-04 

9971 

IX. 

74-46 

— 

— 

— 

19-90 

3-29 

105 

99-87* 

X. 

0-11 

0-07 

4-29 

7861 

— 

16-85 

— 

100-24  f 

XI. 

0-59" 

3-90 

78-58 

— 

15-60 

— 

99-96  + 

*  Including:  Insol.,  0"42  ;  Ignition,  0‘75. 
t  Including:  Cassiterite,  0  31  ;  Ti02,  trace, 
t  Including:  Insol.,  l-29. 


Tapiolite. — Indistinct  crystals  from  granite  at  Custer  City, 
S.D.,  were  determined  by  Penfield  to  be  tetragonal,  D.  7*218  ; 
analyses  X  and  XI  on  the  same  sample  of  material.  The  method 
employed  for  the  determination  of  tantalic  and  niobic  acids  is 
discussed. 

Analyses  are  also  given  of  some  zinc-blendes  which  phosphoresce 
when  scratched  ;  the  material  is  mixed  with  other  minerals,  and  the 
analyses  suggest  no  cause  for  the  phosphorescence.  L.  J.  S. 

The  Gas  Observed  when  Tantalite  is  Attacked  by  Potass¬ 
ium  Hydroxide.  Camille  Chabrii5;  and  F.  Levallois  ( Compt . 
rend.,  1906,  143,  680 — 681). — When  tantalite  is  heated  to  redness  in 
a  vacuum  there  is  a  slight  evolution  of  gas  containing  840/o  carbon 
dioxide,  12-4°/0  nitrogen,  and  3T°/0  oxygen.  If  the  mineral  is 
subsequently  fused  in  a  vacuum  in  a  Jena  glass  tube  lined  with  silver 
with  potassium  hydroxide  dried  by  prolonged  fusion  in  a  current 
of  hydrogen,  water  vapour  is  formed  and  a  gas  is  evolved  at  the  rate 
of  11  ’5  to  14  5  c.c.  per  gram  of  tantalite,  which  consists  of  93'2°/0 
hydrogen,  4  6°/0  nitrogen,  and  l'2°/0  oxygen.  The  nitrogen  and 
oxygen  are  due  to  air  occluded  in  the  mineral,  the  water  and  hydrogen 
are  formed  by  the  replacement  of  the  ferrous  oxide  of  the  mineral  by 
potassium  oxide  and  its  subsequent  oxidation  at  the  expense  of  the 
potassium  hydroxide  with  the  formation  of  hydrogen,  water,  and  iron 
sesquioxide  according  to  the  equation:  2Ta06,Fe0  +  4KOH  = 
4KTa03  +  Fe203  +  H20  +  H2  (compare  Moissan,  Abstr.,  1881,  74). 

Ilmenite  (titaniferous  iron)  is  similarly  decomposed  when  fused  with 
potassium  hydroxide,  hydrogen  and  water  being  evolved  :  2Ti02,Fe0  + 
4KOH  =  2K2Ti03  +  Fe203  +  H20  +  H2.  M.  A.  W. 

3—2 
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Hellandite  from  Kragero,  Norway.  Wai/demar  C.  Brogger 
(Zeit.  Krysl.  Min.,  1906,  42,  417 — 439). — In  the  granitic  pegmatite- 
veins,  which  are  quarried  for  felspar  in  the  neighbourhood  of  Kragero, 
the  following  minerals  are  found  :  microcline-perthite,  quar  tz,  tourma¬ 
line,  orthite,  titanite  (yttrotitanite),  thorite,  euxenite,  apatite, 
phenacite,  and  hellandite  ;  brief  descriptions  are  given  of  each  of 
these,  and  a  detailed  description  of  hellandite  (Abstr.,  1903,  ii,  657). 
Hellandite  when  fresh  is  nut-brown  with  a  resinous  lustre  on  the 
conchoidal  fracture  ;  some  of  the  optical  characters  are  now  given ; 
usually,  however,  the  mineral  is  much  altered  and  is  then  optically 
isotropic.  The  following  are  new  analyses  by  L.  Andersen-Aars, 
both  made  on  altered  material ;  the  more  altered  material  of 
analysis  II  was  white  and  earthy.  In  analysis  I,  6%  of  the  water  is 
lost  gradually  up  to  500°,  and  the  remaining  5%  is  expelled  only  at 
a  red  heat.  The  latter  appears,  therefore,  to  enter  into  the  con¬ 
stitution  of  the  mineral,  and  a  new  formula  is  given  as 
Ca2R'"3[R'"(0H)2]s[Si04]4. 


Si02. 

A1203. 

Fe203. 

Mn203. 

Ce203. 

y2o3. 

Er203. 

Th02. 

I. 

23  66 

1012 

2-56 

5-91 

1-01 

19-29 

15-43 

0-62 

II. 

27-88 

9-67 

2-01 

3-13 

0-37 

19-71 

13-26 

0-30 

CaO. 

MgO. 

Na20. 

k2o. 

h2o. 

Total. 

I. 

9-81 

0-10 

0-23 

006 

11-75 

100-55 

V  —  —  ^ 

II. 

9-97 

013 

0-41 

13-09 

99-93 

A  relation  is  traced  between  the  crystallographic  and  chemical 
characters  of  hellandite,  guarinite,  danburite,  and  topaz.  Hellandite 
is  near  to,  but  distinct  from,  gadolinite,  kainosite,  rowlandite,  thalen- 
ite,  and  yttrialite.  L.  J.  S. 

Manganese-Garnet  containing  Yttrium.  Carl  Benedicks 
{Bull.  Geol.  Inst.  Upsala,  1906,  7,  271 — 277). — Spessartite  occurs  at 
K&rarfvet,  near  Falun,  in  Sweden,  as  rounded  masses,  rarely  as 
distinct  crystals,  embedded  in  quartz  and  albite.  Analyses  by  O. 
Tenow,  of  pale  red  material  (I  and  II)  and  of  dark  brown  (III),  gave  : 


Si02. 

A1203. 

v2o3. 

FeO. 

MnO. 

CaO. 

Total. 

Sp.  gr. 

I. 

35  67 

22  50 

1-19 

19-17 

21-91 

trace 

100-44\ 

4T97 

11. 

36-29 

19-15 

1-18 

18-76 

23-44 

0-56 

99-38/ 

HI. 

35-36 

22-34 

1-23 

22-01 

18-80 

trace 

99-74 

4-068 

IV. 

55 

n.  d. 

0-7 

3-1 

1-4 

n.  d. 

■ — 

— 

Under  1Y  is  given  the  composition  of  the  portion  which  went  into 
solution  when  the  pale  red  material  was  digested  with  dilute  hydro¬ 
chloric  acid.  The  few  previous  analyses  of  garnets  containing  yttrium, 
and  those  of  Swedish  spessartite,  are  quoted.  L.  J.  S. 

Alkali  Quartz-Porphyries  in  Corsica.  Remarkable  Occur¬ 
rence  of  Orthoclase.  J.  Deprat  ( Compt .  rend.,  1906, 143,  753 — 756). 
— ‘Dykes  of  quartz-porphyry  containing  phenocrysts  of  quartz  and 
anorthoclase  and  microliths  of  segirite  and  riebeckite  occur  in  con¬ 
nexion  with  the  soda-granites  of  Corsica.  A  description  is  also  given  of 
simple  and  twinned  crystals  of  orthoclase  from  a  weathered  micro- 
granulite  from  Corsica.  L.  J.  S. 
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Reaction  of  the  Blood  in  Rarefied  Air  as  Determined  by 
Titration  and  by  the  Electrometric  Method.  Alberto 

Aggazzotti  (Atti  R.  Accad.  Lincei ,  1906,  [v],  15,  ii,  474 — 483). — 
The  author  has  measured  (1)  the  concentration  of  the  hydrogen  ions, 
and  (2)  the  acidity  towards  sodium  hydroxide  of  the  blood  of  small 
dogs  after  these  have  been  subjected  to  a  moderately  rapid  diminution 
of  pressure  under  the  bell  jar  of  an  air-pump.  It  is  found  that  the 
alkalinity  of  the  blood  undergoes  diminution  under  these  conditions, 
but  not  to  so  great  an  extent  as  when  the  diminution  in  pressure  is 
attained  by  ascent  of  a  mountain,  in  which  case  the  action  is  of  longer 
duration  (compare  Galeotti,  ibid.,  1903,  [v],  12,  ii,  646).  T.  H.  P. 

The  Stroma  of  the  Red  Corpuscles.  M.  Piettre  and  Antony 
Vila  ( Compt .  rend.,  1906,  143,  787 — 790.  Compare  Abstr.,  1905, 
i,  399,  500;  1906,  ii,  373). — The  stroma  obtained  from  the  red 
corpuscles  by  hsemolysis  and  extraction  with  ether  forms  a  soft, 
viscous  substance,  greyish-red  or  yellowish-white  in  colour,  soluble  in 
water  and  readily  fermented.  The  amount  obtained  from  a  litre  of 
defibrinated  blood  varies  with  the  nature  of  the  blood ;  the  blood  of 
the  horse  yields  2  65 — 2-54  ;  the  pig,  2*90  ;  the  dog,  3*65  ;  the  guinea- 
pig,  3  74,  and  the  pigeon,  21  55.  The  percentage  numbers  obtained 
by  analysing  the  dried  product  were  C,  53*32  ;  H,  7*47  ;  N,  11*70  in 
the  stroma  from  horse’s  blood,  and  C,  54*22  ;  H,  8  20 ;  N,  13'21  in  the 
stroma  from  dog’s  blood.  The  amount  of  assn  in  stroma,  isolated 
as  above,  is  much  higher  than  that  obtained  by  previous  workers 
(compare  Pascucci,  Abstr.,  1905,  ii,  729),  the  percentage  amount  being 
as  follows  :  horse,  2*32 — 3*0  ;  dog,  2*9  ;  duck,  8*25  ;  pigeon,  8*96.  The 
ash  contains  manganese,  is  free  from  chlorine,  and  contains  0*3 1 — 0*33  ; 
2 ’6  or  2*3  per  cent,  of  phosphorus,  according  as  it  is  derived  from  the 
blood  of  horse,  fowl,  or  duck  respectively.  M.  A.  W. 

Action  of  Photodynamic  Substances  on  Colourless  Cor¬ 
puscles.  Hugo  Salvendi  ( Chem .  Centr.,  1906,  ii,  1511;  from  Arch. 
Min.  Med.,  87,  356  —  364). — In  diffuse  daylight,  eosin  shows  a  harmful 
action  on  frog’s  leucocytes  in  six  hours,  in  sunlight  in  two  to  three 
hours.  The  action  on  lymphocytes  is  more  rapid.  Other  substances, 
fluorescein,  Bengal  red,  &c,,  act  in  the  same  way  but  not  so  rapidly7. 
The  action  of  these  material  on  Paramcecium  is  similar. 

W.  D.  H 

Photodynamic  Action  in  Alkaline,  Neutral,  and  Acid 
Media.  R.  Dax  (Chem.  Centr.,  1906,  ii,  1511 — 1512;  from  Arch. 
Min.  Med.,  87,  365 — 372). — If  the  photodynamic  action  of  eosin  and 
similar  substances  is  due  to  the  amount  of  acid  liberated,  the  action 
should  be  greater  in  an  alkaline  than  in  a  neutral  or  acid  medium. 
But  the  action  on  Paramcecium  is  not  greater  in  an  alkaline  than  in  a 
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neutral  or  acid  medium.  The  reaction  also  does  not  influence  the  rate 
at  which  they  destroy  invertase.  W.  D.  H. 

The  Chemical  Nature  of  Fertilisation.  Jacques  Loeb  ( Biochem , 
Zeit .,  1906,  1,  183 — 206). — A  somewhat  condensed  account  of  the 
author’s  work  and  theories ;  artificial  parthenogenesis  is  regarded  as 
an  acceleration  of  oxidation  processes  directed  into  certain  channels. 
The  influence  of  agents  and  reagents  on  these  is  discussed. 

W.  D.  H. 

The  Physiologico-pathological  Meaning  of  Hyperacidity 
of  the  Gastric  Juice.  Adolf  Bickel  ( Biochem .  Zeit.,  1906,  1, 
153 — 160). — A  discussion  from  the  medical  point  of  view  of  hyper  - 
chlorhydria.  The  symptom  is  probably  an  indication  of  a  complex 
condition,  in  which  nerves  are  concerned,  and  opinions  regarding  its 
meaning  require  revision.  W.  D.  H. 

Action  of  Trypsin.  II  and  III.  Karl  Mays  (Zeit.  physiol. 
Chem.,  1906,  49,  124 — 187;  188 — 201). — Pancreatic  juice  has  an 
ereptic  action.  This  may  be  due  to  the  continued  action  of  trypsin 
or  to  the  presence  of  a  second  enzyme  (pancreatic  erepsin).  Vernon’s 
positive  statement  that  the  second  enzyme  exists  is  criticised,  but  with 
the  present  methods  for  the  separation  of  ferments,  the  question  must 
still  be  an  open  one. 

Bayliss  and  Starling  state  that  the  fresh  pancreatic  juice  of  the  dog 
contains  no  trypsin  until  it  is  activated  by  the  succus  entericus.  They 
attribute  the  feeble  proteoclastic  power  of  the  fresh  juice  to  the  action 
of  pancreatic  erepsin.  The  view  taken  by  the  present  author  is  that  it 
is  due  to  the  presence  of  a  small  amount  of  trypsin,  for  ereptic  action 
in  Cohnheim’s  sense  is  absent.  Extracts  of  pancreas  have  only  a  feeble 
ereptic  action.  W.  D.  H. 

Digestion  and  Rennet-action.  Martin  Jacoby  (Biochem.  Zeit., 
1906,  1,  53 — 74). — This  research  arose  out  of  Pawloff’s  theory  that 
peptic  and  rennetic  actions  are  both  due  to  one  enzyme.  Although  it 
is  admitted  that  preparations  can  be  obtained  which  in  certain  con¬ 
centrations  exhibit  one  action  only,  Pawloff’s  view  is  favoured  on  the 
whole  on  account  of  the  resemblances  in  the  action  of  certain  factors 
which  influence  the  two  activities.  No  specificity  was  found  in  the 
behaviour  of  anti-substances.  W.  D.  H. 

Metabolism  Experiments  in  a  Woman  with  a  Permanent 
Biliary  Fistula.  Philip  Shaffer  (Amer.  J.  Physiol.,  1906,  17, 
362 — 391). — The  patient’s  metabolism  was  normal,  except  for  poor 
absorption  of  fats,  high  excretion  of  indican  (due  to  increase  of  intestinal 
putrefaction),  a  low  excretion  of  creatinine  (to  be  discussed  in  a  future 
paper),  and  a  high  excretion  of  ammonia,  the  cause  of  which  is  not  under- 
B  ood.  The  taurine  of  the  bile  is  not  to  any  extent  the  source  of  the 
neutral  sulphur  of  the  urine.  The  latter  was  not  lower  than  normal, 
and  was  not  increased  when  bile  was  given  by  the  mouth  or  through 
the  fistula.  In  jaundice,  it  is  suggested  that  the  increase  in  neutral 
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sulphur  may  be  derived  from  taurine  absorbed  from  the  bile  passages 
into  the  circulating  blood  and  thus  diverted  from  the  normal  bile  cir¬ 
culation.  Absorption  of  fat  was  not  increased  by  bile  medication  or 
bile  injection  ;  absorption  of  proteids  was  good-  No  relation  between  the 
composition  of  the  bile  and  the  amount  of  proteid  in  the  food  was  found. 
Excretion  of  bile  is  increased  by  bile  medication  or  bile  injection  ;  the 
bile  given  is  probably  not  a  hepatic  stimulant,  but  merely  furnishes 
the  liver  with  ready-made  bile  constituents  which  it  excretes  by  the  usual 
channel.  W.  D.  H. 

Nutritive  Value  of  Glycerol.  Bernhard  Knapp  (Ghem  Centr., 
1906,  ii,  1510  ;  from  Arch.  klin.  Med.,  87,  340). — Glycerol  has 
“  proteid-sparing  ”  action  and  is  thus  of  nutritive  value.  At  the 
commencement  of  the  glycerol  periods,  sugar  appears  in  the  urine,  and 
a  portion  of  the  glycerol  given  leaves  the  body  as  such.  W.  D.  H. 

The  Behaviour  of  Moss  Carbohydrates  in  the  Human 
Body,  and  their  use  in  Diabetes  Mellitus.  E.  Poulsson  ( Chem . 
Centr.,  1906,  ii,  1511  j  from  Hammarsten’ s  Festschrift,  xiv). — The  carbo¬ 
hydrates  of  two  mosses,  Cetraria  islandica  and  C.  nivalis,  were  investi¬ 
gated.  In  the  former  plant,  about  half  of  the  water-soluble  carbo¬ 
hydrate  consists  of  lichenin,  which  on  acid  hydrolysis  yields  amorphous 
products  and  dextrose.  The  insoluble  carbohydrates  are  hemicelluloses 
of  which  dextran,  mannan,  and  galactan  were  identified ;  about  3°/0  of 
pentosans  and  a  small  amount  of  true  cellulose  are  present.  Given  in 
bread,  about  half  the  carbohydrates  present  are  absorbed  and  burnt  in 
the  body.  C.  nivalis  has  a  similar  composition,  except  that  lichenin  is 
less  and  hemicelluloses  more  abundant.  A  bread  prepared  from  it 
causes  disturbances  of  health,  due  to  the  presence  of  usnic  acid. 

W.  D.  H. 

Proteid  Synthesis  in  Animals.  Valdemar  Henriques  and 
C.  Hansen  {Zeit.  Physiol.  Chem.,  1906,49,  113 — 123.  Compare  Abstr., 
1905,  ii,  180). — The  experiments  were  made  on  white  rats  to  determine 
whether  the  hydrolytic  products  of  casein  obtained  by  the  action  of  acids 
act  as  “proteid-sparers  ”  and  whether  protamines  given  in  addition  assist 
in  lessening  the  loss  of  nitrogen.  The  answer  to  both  questions  is  in  the 
affirmative  ;  the  loss  of  nitrogen  in  the  body  was  diminished  especially 
when  protamines  were  given  also,  as  compared  with  periods  during 
which  the  animals  received  no  nitrogenous  food.  W.  D.  H. 

Behaviour  of  Ovo  mucoid  in  the  Organism.  K.  Willanen 
( Biochem .  Zeit.,  1906,  1,  108 — 128). — This  gluco-proteid  occurs  in  con¬ 
siderable  amount  preformed  in  eggs  (10 °/0  in  hen's  egg-white) ;  it  is 
not  altered  by  boiling.  If  given  by  the  stomach  to  men  and  animals, 
it  is  destroyed  and  behaves  like  other  proteids.  If  injected  intra¬ 
venously,  from  14  to  280/o  of  it  reappears  in  the  urine.  This  does  not 
occur  if  it  is  injected  subcutaneously.  In  gastric  digestion  and  during 
putrefaction,  its  carbohydrate  group  (glucosamine)  is  split  off.  This 
does  not  occur  during  tryptic  digestion,  or  in  autolysis  produced  by 
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splenic  tissue.  In  the  later  stages  of  putrefaction,  the  glucosamine  is 
broken  up.  Ovo-mucoid  gives  a  feeble  Adamkiewicz  reaction. 

W.  D.  H. 

Effect  of  Alcohol  on  Secretion  of  Bile.  William  Salant  ( Amer . 
J.  Physiol 1906,  17,  408 — 428). — Physiological  doses  of  alcohol,  how¬ 
ever  introduced  into  the  body,  exert  little  or  no  direct  secretory  action 
on  the  digestive  glands.  This  conclusion  was  confirmed  by  the  present 
experiments,  which  were  conducted  on  dogs,  the  alcohol  being  given 
intravenously.  An  increased  flow  of  bile,  sometimes  noticed,  may,  as  in 
the  case  of  other  digestive  glands,  be  nervous  in  origin  or  due  to  the 
formation  of  secretin,  which  stimulates  the  liver  as  well  as  the 
pancreas.  W.  D.  H. 

Maintenance  of  Cerebral  Activity  in  Mammals  by  Arti¬ 
ficial  Circulation.  Charles  C.  Guthrie,  F.  H.  Pike,  and  George 
N.  Stewart  (Amer.  J.  Physiol.,  1906, 17,  344 — 349). — Saline  solutions 
are  quite  inadequate  to  sustain  the  reflex  or  voluntary  functions  of  the 
hrain  in  a  freshly  decapitated  animal.  Defibrinated  blood  is  effective 
for  eight  or  nine  minutes  only  ;  oxygenated  active  blood  from  the  cir¬ 
culation  of  another  animal  of  the  same  species  prolongs  the  period  to 
nineteen  minutes.  W.  D.  H. 

Influence  of  Temperature  on  Rate  of  Heart  in  the  Light 
of  the  Law  for  Chemical  Reaction  Velocity.  Charles  D.  Snyder 
(Amer.  J.  Physiol.,  1906, 17,  350 — 361). — Experiments  on  the  hearts  of 
various  animals,  invertebrate  and  vertebrate  (including  mammalian), 
show  that  the  velocity  is  the  same  as  that  for  known  chemical  reactions 
as  influenced  by  temperature.  This  is  expressed  by  the  formula 
(Arrhenius),  log&=  —  A/T+  constant,  in  which  A  is  a  constant,  and 
k  is  the  heart  rate  at  any  temperature  T,  which  falls  within  certain 
limits.  W.  D.  H. 

The  Action  of  Carbon  Dioxide  and  Alcohol  on  Muscle. 
Fr.  W.  FrOhlich  (Chem.  Centr.,  1906,  ii,  1443 — 1444;  from  Verh. 
Ges.  Pent.  Naturf.  Arzte,  1905,  ii,  405 — 406). — Before  paralysis  sets  in 
as  an  action  of  the  two  agents  investigated,  the  contractions  of  muscle 
and  the  action  currents  of  nerve  increase.  This  is  not  regarded  as  due 
to  an  increase  in  vital  processes,  but  as  an  accompaniment  of  the  destruc¬ 
tion  of  life,  especially  oti  the  anabolic  side.  W.  D.  H. 

The  Influence  of  Muscular  Work  on  the  Weight  and 
Composition  of  the  Organs.  Felix  Rogozinski  (Biochem.  Zeit., 
1906,  1,  207 — 228). — In  dogs,  muscular  work  causes  no  change  in  the 
physical  or  chemical  characters  of  the  blood.  The  muscle  substance 
becomes  poorer  in  water,  which  will  account  for  the  loss  of  weight. 

W.  D.  H. 

The  Contents  of  a  Chylous  Cyst.  Otto  Schumm  (Zeit.  physiol. 
Chem.,  1906,  49,  266). — The  cyst  was  situated  in  the  mesentery  and 
its  contents  measured  about  1500  c.c.  It  contained  total  solids, 
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39*76  ;  fat  (ether  extract),  35*76;  fatty  acids  (from  soaps),  0*43; 
proteids,  1*97  ;  ash,  0*9°/o.  On  microscopic  examination,  it  was  found 
to  contain  fat  globules  and  crystals  of  a  mixture  of  calcium  palmitate 
and  stearate.  The  proteids  were  globulin,  albumin,  and  a  small 
amount  of  proteoses.  The  ash  was  specially  rich  in  calcium  and 
sodium  chloride ;  it  also  contained  phosphoric  acid  and  potassium. 
Leucine,  tyrosine,  and  sugar  were  absent.  The  fluid  contained  a 
peroxydase  and  probably  a  fat-decomposing  ferment,  but  no  proteo- 
clastic  enzyme.  The  fat  present  had  the  same  characters  as  in  human 
adipose  tissue.  W.  D.  H. 

A  Heptose  in  Human  Urine.  F.  Rosenberger  (Zeit.  physiol . 
Chem.,  1906,  49,  202 — 209). — In  a  case  of  diabetes,  in  addition  to  the 
ordinary  fermentable  sugar,  a  second  lsevorotatory  carbohydrate  was 
found,  which  was  identified  as  a  heptose.  Crystals  of  Lmannoheptos- 
azone  (m.  p.  203°)  were  prepared  from  it.  W.  D.  H. 

Methylguanidine  in  Normal  Human  Urine.  W.  Achelis 
(Chem.  Centr.,  1906,  ii,  1445  ;  from  Centr.  Physiol.,  20,  455). — The 
statement  of  Kutscher  and  Lohmann  on  this  subject  is  confirmed. 
Thirty  litres  of  urine  yielded  about  0*7  gram  of  the  picrolonate. 

W.  D.  H. 

Ehrlich’s  Diazo-reaction  and  Russo’s  Methylene-blue 
Reaction  in  Urine.  Reinhold  Dunger  (Chem.  Centr.,  1906,  ii, 
1518;  from  Pent.  med.  Woch.,  32,  1582 — 1583). — Russo’s  reaction 
(Riforma  med.,  1905,  507)  consists  in  shaking  4  or  5  c.c.  of  urine 
with  four  drops  of  a  1  °/0  solution  of  methylene-blue.  A  positive 
reaction  is  the  appearance  of  an  emerald-green  colour  ;  a  bluish-green 
or  blue  colour  is  negative.  Positive  results  were  obtained  by  him  in 
typhoid,  measles,  small-pox,  and  other  diseases.  In  the  present 
research,  1100  urines  were  examined,  but  the  reaction  is  of  no  value. 
It  is  given  by  many  urines  which  do  not  give  Ehrlich’s  diazo-reaction 
and  vice  versd.  It  is  not  a  chemical  reaction  at  all,  but  is  simply  due 
to  a  mixture  of  colours,  and  if  the  urine  contains  more  than  0*6°/o  of 
urochrome  the  result  is  the  green  which  Russo  describes  as  his 
positive  reaction.  W.  D.  H. 

Acetonuria  in  Dogs.  A.  Baumgarten  and  H.  Popper  (Chem. 
Centr.,  1906,  ii,  1452  ;  from  Centr.  Physiol,  20,  377 — 381). — In 
extra-uterine  pregnancy,  haemorrhage  into  the  peritoneum  leads  to 
intense  and  lasting  acetonuria,  which  disappears  when  the  blood  is 
removed.  In  the  present  research,  isovaleric  and  butyric  acids,  after 
neutralisation  by  ammonia,  were  injected  (1)  into  the  peritoneal 
cavity  of  dogs,  or  (2)  under  the  skin  in  amounts  of  1  to  2  grams 
per  kilo,  of  body  weight.  In  the  first  case,  acetonuria  ensued  ;  in  the 
second  it  did  not.  W.  D.  H. 

Phloridzin  Diabetes.  Karl  Glaessner  (and  Ernst  P.  Pick) 
(Chem.  Centr.,  1906,  ii,  1451 ;  from  Verb.  Ges.  Deut.  Naturf.  Arzte, 
1905,  ii,  411 — 412). — The  influence  of  various  amino-acids  on  the  ex- 
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cretion  of  sugar  in  diabetes  caused  by  phloridzin  in  rabbits  was  inves¬ 
tigated.  In  well-fed  animals,  alanine  and  glutamic  acid  produced  the 
strongest  effect,  leucine  and  glycine  less,  and  asparagine  none  at  all. 
Acetamide,  sodium  lactate,  caffeine,  and  chloral  hydrate  also  gave 
negative  results.  If  the  animals  were  fasting,  no  amino-acid  gave  a 
positive  result.  If,  however,  the  liver  of  phloridzinised  rabbits  was 
administered  subcutaneously,  glycosuria  ensued.  If  the  rabbits’ 
kidneys  were  removed,  phloridzin  given,  and  the  animals  killed 
twenty-four  hours  later,  their  blood  or  liver  substance  given  sub¬ 
cutaneously  to  dogs  produced  no  glycosuria.  Phloridzin  appears  to  be 
destroyed  in  the  blood  or  rendered  inactive.  W.  D.  H. 

The  Cause  of  Death  in  Acute  Diseases  of  the  Pancreas. 

N.  Guleke  ( Chem .  Centr .,  1906,  ii,  1451  ;  from  Verh.  Ges.  Deut.  Naturf. 
Arzte,  1905,  ii,  116 — 119). — The  pancreatic  secretion  causes  in  many 
cases  fatal  poisoning,  and  in  destruction  of  the  pancreatic  tissue  passes 
into  the  blood  or  lymph  stream,  by  which  means  it  is  distributed  to 
the  tissues  which  it  destroys.  The  poisonous  substance  is  trypsin. 

W.  D.  H. 

Action  of  Magnesium  Salts.  IV.  Samuel  J.  Meltzer  and 
John  Auer  (Amer.  J.  Physiol .,  1906,  17,  313 — 320;  compare  Abstr., 
1906,  ii,  473). — Subcutaneous  and  intravenous  injections  of  magnesium 
salts  produce  neither  purgation  nor  intestinal  peristalsis.  Peristalsis 
produced  in  other  ways  can  be  completely  inhibited  by  an  intravenous 
injection  of  magnesium  sulphate  or  chloride  in  doses  insufficient  to 
embarrass  the  respiration.  Intravenous  injection  of  these  salts  also 
inhibits  the  muscular  tremor  produced  by  intravenous  injection  of 
physostigmine.  W.  JD.  H. 

Behaviour  of  Nutroae  given  Subcutaneously  and  its 
Relation  to  the  Excretion  of  Kynurenic  Acid  and  Allantoin. 

A.  Baumgarten  and  Ernst  P.  Pick  ( Chem .  Centr.,  1906,  ii,  1449  ; 
from  Verh.  Ges.  Deut.  Naturf.  Arzte,  1905,  ii,  413 — 414).- — In  dogs, 
the  hypodermic  administration  of  7 — 8  grams  of  nutrose  increased 
the  excretion  of  kynurenic  acid,  whereas  the  excretion  after  adminis¬ 
tration  by  the  mouth  is  very  small.  The  proteid  given  is  considered 
to  be  the  source  of  the  acid.  No  definite  conclusion  is  drawn  regard¬ 
ing  allantoin.  In  rabbits,  Ellioger’s  statement  is  confirmed  that 
hypodermic  injection  of  tryptophan  leads  to  the  occurrence  of  kyn¬ 
urenic  acid  in  their  urine,  but  the  similar  injection  of  nutrose  or 
proteoses  led  to  a  negative  result.  W.  D.  H. 

The  Action  of  Morphine.  I.  Rudolf  Magnus  (Pfliiyer’s  Archiv, 
1906,  115,  316 — 330). — In  cats,  a  prolonged  milk  diet  causes  chronic 
diarrhoea,  which  is  stopped  by  the  subcutaneous  injection  of  4  or 
5  centigrams  of  morphine  hydrochloride.  Morphine  has  the  same 
action  after  the  whole  of  the  sympathetic  nerve  supply  from  stomach 
to  anus  has  been  cut  through  and  undergone  degeneration.  The  pre¬ 
sence  of  inhibitory  nerve  fibres  is  therefore  not  necessary  for  morphine 
action  in  this  direction.  After  small  doses  of  morphine,  the  peris- 
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taltic  sodium  chloride  reflexes  of  the  small  intestine  cannot  be  observed 
with  certainty.  W.  D.  H. 

The  Liver  in  Phosphorus  Poisoning.  Julius  Wohlgemuth 
( Biochem .  Zeit.,  1906,  1,  161 — 165). — The  main  outcome  of  the 
examination  of  the  livers  in  cases  of  phosphorus  poisoning  in  rabbits 
is  that  the  nuclear  material  is  much  less,  and  much  more  slowly 
broken  down,  than  the  cell-protoplasm.  W.  D.  H. 

Toxity  of  some  Rare  Barths.  Their  Action  on  Certain 
Ferments.  Alexandre  Hebert  ( Compt .  rend.,  1906,  143,  690 — 693). 
— The  sulphates  of  thorium,  cerium,  lanthanum,  and  zirconium  have 
no  toxic  action  on  guinea-pigs  or  frogs  when  injected  subcutaneously  in 
quantities  of  160  mg.  per  kilo,  of  body  weight.  Fishes  (minnows) 
die  in  solutions  of  the  sulphates  containing  0‘5  gram  per  litre,  the 
zirconium  and  thorium  salts  are  the  most  poisonous,  then  follow  those 
of  cerium  and  lanthanum.  Germinating  seeds  of  the  pea,  wheat,  or 
rape  are  killed  when  transplanted  to  a  solution  containing  5  grams  of 
the  rare  earth  sulphates  per  litre,  whilst  experiments  conducted  on 
Aspergillus  niger,  beer  yeast,  diastase,  and  emulsin  show  that  thorium 
and  zirconium  sulphates  are  poisonous  towards  the  lower  organisms 
and  ferments,  solutions  containing  0'5  or  1  gram  of  salt  per  litre 
being  in  this  respect  comparable  with  solutions  of  mercuric  chloride. 
Cerium  and  lanthanum  sulphates  have  no  toxic  action  on  the  cultures, 
even  in  such  quantities  as  5  or  10  grams  per  litre.  M.  A.  W. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Oxidation  of  Hydrogen  by  Bacteria.  A.  J.  Nabokich  and 
A.  F.  Lebedeff  ( Centr .  Bakt.  Par.,  1906,  ii,  17,  350 — 355). — The 
results  of  several  experiments  with  Russian  black  soils  (Odessa)  and 
Polish  soil  showed  that  hydrogen  is  oxidised  by  autotrophic  rod 
bacteria  (compare  Kaserer,  Abstr.,  1906,  ii,  113;  and  Immendorff, 
ibid.,  1892,  374).  N.  H.  J.  M. 

Formation  of  Arabin  by  Bacteria  and  their  Relation  to  the 
Gum  of  the  Amygdaleae.  W.  Ruhland  ( Chem .  Centr.,  1906,  ii, 
1348;  from  Ber.  deut.  bot.  Ges.,  24,  393 — 401). — Cultivations  of 
Bacillus  spongiosus  on  sucrose  give  rise  to  production  of  mucus ;  a 
similar  result  was  obtained  with  raffinose,  but  the  time  required  was 
longer.  With  mannitol,  the  production  of  mucus  was  very  slight, 
whilst  with  dextrose  and  lsevulose  there  was  none  at  all.  The  gum  of 
the  mucus  was  pure  arabin  without  galactin,  hemicellulose,  or  nitro¬ 
genous  matter. 

It  was  shown  previously  that  the  bacillus  (obtained  from  diseased 
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cherry  shoots)  causes  a  flow  of  gum  when  cherry  trees  are  inoculated 
with  it  and  that. the  gum  is  a  mixture  of  arabin  and  galactin. 

N.  H.  J.  M. 

Formation  of  Free  Oxalic  Acid  by  Aspergillus  Niger.  Carl 

Wehmer  ( Ghem .  Centr.,  1906,  ii,  1348;  from  Her.  deut.  bot.  Ges.,  24, 
381 — 384). — In  former  experiments  an  abundant  production  of  oxalic 
acid  by  Aspergillus  niger  was  always  observed,  whilst  subsequent 
experiments  gave  negative  results.  New  experiments  have  confirmed 
the  results  first  obtained  ;  the  later,  negative  results  were  perhaps  due 
to  impurities  in  the  calcium  carbonate.  N.  H.  J.  M. 

Causes  of  the  Formation  of  Aldehyde  in  Wines  and  the 
Amounts  in  some  Tuscan  Wines.  Napoleone  Passerini  ( Ghem . 
Centr.,  1906,  ii,  1280 — 1281  ;  from  Staz.  sper.  agrar.  ital .,  39, 
221 — 240). — Tuscan  wines  (62)  were  found  to  contain  from  1  to  60 
mg.  of  aldehyde  per  litre.  The  amount  is  generally  higher  in  wines 
containing  much  alcohol  than  in  those  with  low  amounts  of  alcohol, 
and  white  wines  generally  contain  more  than  red  wines.  The  amount 
seems  to  increase  with  the  age  of  the  wine. 

Aldehyde  is  produced  by  aerobic  ferments  ( Mycoderma  vini  and 
Fermentum  aceticum),  but  not  by  anaerobic  microbes. 

N.  H.  J.  M. 

Formation  of  Fusel  Oil  by  Yeast.  Felix  Ehrlich  ( Her .,  1906, 
39,  4072 — 4075.  Compare  Pringsheim,  Abstr.,  1906,  ii,  880). — Fusel 
oil  is  not  formed  by  the  action  of  acetone-yeast  (Albert,  Buchner,  and 
Bapp,  Abstr.,  1902,  ii,  521)  on  sugar  alone  or  in  presence  of  d-leucine, 
which  remains  unchanged.  G.  Y. 

Influence  of  the  Chemical  Constitution  of  the  Nitrogenous 
Food  Material  on  the  Fermenting  Power  of  Yeast.  Hans 
Pringsheim  ( Ber .,  1906,  39,  4048 — 4055). — Yeast  which  has  been 
grown  in  a  medium  free  from  sugar,  but  containing  other  carbon 
compounds  and  suitable  nitrogenous  food,  will  induce  alcoholic 
fermentation  when  brought  into  a  solution  containing  sugar.  Suitable 
nitrogenous  compounds  are  those  containing  the  grouping 

•NH-CH-CO-, 

such  as  glycine,  alanine,  leucine,  tyrosine,  and  aspartic  acid,  also 
phenylglycine,  allantoin,  phenylalanine,  and  hippuric  acid.  The 
compounds  with  the  longer  side  chains,  for  example,  propionic  acid 
derivatives,  react  more  readily  than  acetic  acid  derivatives.  Guanine 
and  uric  acid,  which  contain  the  grouping  •NH’C'CO*,  may  be  used, 

and  also  ammonia. 

Yeast  will  grow  in  a  10°/o  sucrose  solution  containing  small 
amounts  of  potassium  hydrogen  phosphate,  magnesium  sulphate,  traces 
of  common  salt  and  ferrous  sulphate,  and  certain  nitrogenous  sub¬ 
stances,  without  inducing  alcoholic  fermentation.  Such  nitrogen 
compounds  are  sulphanilic  acid,  metanilic  acid,  naphthionic  acid, 
aniline  and  its  salts,  benzamide,  benzylamine,  acetamide,  acetanilide, 
methylaniline,  diphenylamine,  dimethylaniline  hydrochloride,  and 
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pyridine.  The  addition  of  a  compound  containing  the  group 
•NH‘CH*CO*  to  such  an  inactive  solution  readily  starts  alcoholic 
fermentation.  J.  J.  S. 

Mutual  Effect  of  Nicotiana  Tabacum  and  N.  affinis  in  Graft¬ 
ing.  Viktor  Grafe  and  K.  Linsbauer  ( Chern .  Centr .,  1906,  ii, 
1276  ;  from  Ber.  deut.  hot.  Ges.,  24,  366 — 371). — When  a  variety  of 
tobacco  containing  nicotine  is  grafted  on  to  one  containing  little  or  no 
nicotine  ( Nicotiana  affinis )  or  vice  versd,  the  leaves  of  the  vaiiety 
which  in  ordinary  circumstances  contains  very  little  nicotine  will 
be  found  to  contain  relatively  large  amounts.  N.  H.  J.  M. 

[Cyanogenesis]  in  Plants  Growing  in  Belgium.  P.  Fitschy 
[Bull.  Acad.  roy.  Belg.,  1906,  613 — 617). — Small  quantities  of  hydro¬ 
cyanic  acid  have  been  obtained  by  macerating  the  following  plants, 
previously  ground,  in  water  :  Ranunculus  repens ,  R.  arvensis, 
Gynerium  argenteum,  Melica  altissima,  M.  nutans,  M.  uniffora,  M. 
ciliata.  In  R.  repens ,  G.  argenteum,  M.  altissima  a  cyanogenetic 
glucoside  appears  to  be  present,  which  is  decomposed  by  sweet  almond 
emulsion.  T.  A.  H. 

Occurrence  of  Vanillin.  Edmund  O.  von  Lippmann  [Ber.,  1906, 
39,  4147). — Vanillin  may  be  obtained  from  dahlia  bulbs. 

A.  McK. 

Chemistry  of  the  Scleroderms.  II.  Scleroderma  auran- 
tium  (S.  vulgare).  Max  Bamberger  and  Anton  Landsiedl 
( Monatsh .,  1906,  27,  963 — 967.  Compare  Abstr.,  1905,  ii,  852). — 
Ripe  specimens  of  Scleroderma  aurantium  from  the  neighbourhood  of 
Graz  were  dried  and  the  peridium  and  hymenium  investigated 
separately.  The  light  petroleum  extract  of  the  peridium  yields  two 
crystalline  substances.  The  substance,  C22H3602,  crystallises  from 
chloroform  on  cooling,  or  from  a  mixture  of  chloroform  and  acetone 
in  transparent,  rectangular  plates,  m.  p.  183-5°  in  an  open,  or  188°  in 
a  closed,  capillary  tube  ;  with  Liebermann-Burehard’s  reaction,  the 
aqueous  emulsion  is  orange-yellow  and  becomes  green,  red,  and  finally 
yellow,  whilst  the  chloroform  solution  is  orange-yellow  and  changes 
through  rose  and  lilac  to  blue  ;  Liebermann’s  reaction  gives  similar 
colour  changes. 

The  substu nee,  C21H3402,  obtained  from  the  chloroform  filtrate  from 
the  preceding  substance,  crystallises  from  a  mixture  of  acetone  and 
alcohol  in  stout,  hexagonal  plates,  or  from  ether  in  thin  needles, 
m.  p.  196 — 197°  in  a  closed  capillary  tube;  this  gives  with  Lieber¬ 
mann’s  and  Liebermann-Burchard’s  reactions,  colour  changes  similar 
to  those  described  above. 

The  peridium  contains  also  large  amounts  of  mannitol,  which  is 
found  only  in  small  quantities  in  the  hymenium. 

The  hymenium  yields  small  amounts  of  substances  which  give  colour 
changes  resembling  those  of  ergosterol.  G.  Y. 
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Investigations  on  the  Properties  of  Wheat  Proteids.  J oseph 
S.  Chamberlain  (J.  Amer.  Chem.  Soc.,  1906,  28,  1657 — 1667). — 
Osborne  and  Voorhees  (Abstr.,  1893,  i,  741)  have  stated  that  wheat 
contains  five  proteids,  namely,  gliadin,  glutenin,  an  albumin,  a 
globulin,  and  a  proteose.  The  gliadin  and  glutenin  together  con¬ 
stitute  about  80 — 85 %  of  the  total  proteids ;  the  former  is  soluble  in 
70°/o  alcohol  whilst  the  latter  is  insoluble.  The  three  other  proteids 
are  soluble  in  dilute  salt  solutions. 

It  is  now  found  that  on  extracting  air-dry  wheat  or  flour  with  cold 
70%  alcohol,  the  gliadin  is  removed  together  with  a  large  part  of 
the  proteids  which  are  soluble  in  salt  solutions,  and  it  is  therefore 
necessary  that  a  correction  should  be  made  for  the  latter  when 
quantitative  separations  are  attempted.  Potassium  sulphate  solution 
(5%)  effects  the  same  extraction  as  sodium  chloride  solution  (10%), 
and  has  the  advantage  that  the  evolution  of  hydrogen  chloride  in  the 
Kjeldahl  operation  is  obviated. 

Dry  gluten  from  wheat  flour  consists  of  about  75%  of  proteids  and 
25%  of  non-proteids.  Of  the  total  proteids  present  in  the  wheat 
itself,  about  60 — 65%  are  retained  in  the  gluten  whilst  35 — 40 % 
are  lost  in  the  washings,  this  loss  being  at  the  expense  of  gliadin  or 
glutenin.  For  these  reasons,  it  is  considered  that  the  estimation  of 
gluten  is  incapable  of  yielding  any  information  which  cannot  be 
obtained  by  the  estimation  either  of  the  total  proteids  or  of  those 
which  are  soluble  in  alcohol  and  those  which  are  insoluble.  E.  G. 

Nature  of  the  Phosphoric  Acid  Compounds  in  Barley  and 
their  Changes  during  Brewing  Processes.  Wilhelm  Windisch 
and  W.  Vogelsang  (Chem.  Centr.,  1906,  ii,  1573  ;  from  Woch.  Brau., 
23,  516 — 519). — Barley  does  not  contain  any  inorganic  phosphate. 
During  germination  the  organic  phosphoric  acid  compounds  are 
decomposed.  The  breaking  up  of  the  phosphoric  acid  compounds  in 
malt  is  attributed  to  enzyme  action.  N.  H.  J.  M. 

Proteids  of  Barley  in  the  Grain  and  During  the  Brewing 
Process.  Henrik  Schjerning  (Chem.  Centr,,  1906,  ii,  1209 — 1210  ; 
from  Compt.  rend.  Lab.  Carlsberg,  6,  229 — 307). — The  amount  of 
proteids  in  barley  grain  does  not  always  indicate  the  quality.  The 
size  of  the  grain  seems  to  some  extent  to  depend  on  the  duration  of 
the  growing  and  ripening  period.  The  transformation  of  soluble 
nitrogenous  compounds  into  insoluble  substances  is  more  rapid,  when 
the  period  of  development  is  short,  than  the  assimilation  of  nitrogen, 
and  the  production  of  soluble  proteids  from  amides  is  intensified. 

Proteoses  are  exclusively  products  of  the  hydrolytic  breaking  down 
of  higher  proteids,  and  any  marked  amount  of  proteoses  in  barley 
grain  is  evidence  of  a  very  unfavourable  crop.  Loss  of  dry  matter 
during  storage  is  unlikely  when  the  conditions  of  storage  are  suitable 
and  when  the  grain  has  reached  the  right  degree  of  ripeness  before 
cropping. 

The  composition  of  the  dry  matter  of  the  grain,  as  regards  the 
various  groups  of  nitrogenous  substances,  mineral  matter,  and  acid 
compounds  soluble  in  water,  is  independent  of  the  variety  and  type  of 
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barley.  Climatic  conditions  affect  the  amounts  of  ash  constituents, 
total  nitrogen,  and  amides,  but  have  less  influence  on  the  other 
nitrogenous  constituents,  the  amounts  of  which  depend  rather  on  the 
degree  of  ripeness  and  time  of  storage.  N.  H.  J.  M. 

Influence  of  the  Ash  Constituents  of  the  Lower  Portions  of 
Oat  Stems  on  the  Falling  of  the  Stems.  D.  Lienau  and  Albert 
Stutzer  ( Landw .  Versuchs-Stat .,  1906,  85,  253 — 263.  Compare  Lienau, 
Inaug.  Diss.  Konigsberg ,  1903). — According  to  Wieler  ( Bot .  Zeit.,  1889, 
32)  and  Wolff  ( Prakt .  Diingerlehre ,  1886,  158),  phosphoric  acid  has  the 
effect  of  strengthening  straw,  whilst  much  nitrogen  and  potassium 
cause  softening  ;  Guffroy  (J.  d’Agric.  prat.,  1901,  i,  65)  found  that  the 
cell- walls  become  thin  under  the  influence  of  nitrogen,  whilst  phosphoric 
acid  has  the  opposite  effect. 

The  results  of  anatomical  and  chemical  investigations  with  oat  straw 
grown  on  variously  manured  plots  showed  that  phosphoric  acid  is  the 
manure  which  most  promotes  the  thickening  of  the  cell-wall,  and  that 
its  effect  is  greatly  lessened  when  much  potassium  or  calcium  is  applied 
along  with  it.  Large  amounts  of  potassium  or  nitrogen  reduce  the 
thickness  of  the  cell-walls,  nitrates  having  more  effect  than  ammonium 
salts. 

The  amounts  of  total  ash  and  potassium  are  increased  by  manuring 
with  large  amounts  of  potassium,  nitrogen,  and  calcium,  whilst  phos¬ 
phoric  acid  in  many  cases  reduced  the  total  ash  and  potassium.  The 
amount  of  phosphoric  acid  in  the  straw  does  not  depend  on  the  amount 
applied  as  manure,  but  is  increased  by  large  applications  of  potassium 
calcium,  and  nitrogen.  The  calcium  in  the  straw  is  increased  by 
ammonium  salts  and  diminished  by  phosphoric  acid.  The  amounts 
of  sodium,  iron,  and  silicon  seem  to  have  no  relation  to  the  manuring. 

The  thickening  of  cell-walls  is  greatest  the  less  the  amounts  of  total 
ash  and  potassium.  The  relations  as  regards  calcium  and  phosphoric 
acid  remain  to  be  ascertained.  N.  H.  J.  M. 

Amounts  of  Potassium  and  other  Important  Constituents 
in  Various  Grasses.  Albert  Stutzer  {Landw.  Versuchs-Stat.,  1906, 
65,  264 — 274). — Determinations  of  dry  matter,  nitrogen,  potassium, 
calcium,  phosphoric  acid,  and  silica  in  a  number  of  grasses  grown 
in  soil,  in  pots,  without  manure,  with  phosphoric  acid  both  alone 
and  in  conjunction  with  potassium,  and  with  potassium  and  nitrogen. 

The  effect  of  phosphoric  acid  on  the  yield  was  very  slight,  except 
in  the  case  of  Alopecurus  pratensis,  Avena  Jiavescens,  and  Anthoxantum 
odoratum. 

The  grasses  were  able  to  assimilate  considerable  amounts  of  potass¬ 
ium,  although  the  soil  contained  very  little  soluble  in  cold  hydro¬ 
chloric  acid.  The  greatest  amount  was  taken  up  by  Dactylis  glomerata, 
which  with  Phalaris  arundinacea  also  acquired  the  greatest  amountof 
nitrogen  (from  the  unmanured  plot). 

The  amounts  of  calcium  are  small  as  compared  with  potassium  and 
nitrogen.  N.  H.  J.  M; 

Pot  Experiments  with  Soils  Containing  Copper.  Albert 
Stutzer  {Landw.  Versuchs-Stat.,  1906,  65,  285 — 288). — Trifolium 
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pannonicum  was  grown  in  pots  containing  10  kilos,  of  a  mixture  of 
sand  and  garden  soil  with  addition,  of  calcium  carbonate  (100  grams) 
and  mineral  manures.  Two  pots  received  finely-powdered  copper 
(10  grams  and  1  gram),  two  the  same  amounts  of  powdered  copper 
oxide,  and  two  no  copper.  No  injury  was  observed  except  in  the 
case  of  the  pot  which  had  10  grams  of  copper  oxide ;  the  plants 
of  this  pot  failed  in  part  and  those  which  grew  at  all  remained  small. 

No  copper  could  be  detected  in  any  of  the  plants  or  roots.  It 
is  therefore  doubtful  whether  Trifolium  pannonicum  is  a  plant  which 
takes  up  relatively  large  amounts  of  copper  as  has  been  stated.  Soil 
which  contains  much  copper  is  to  be  regarded  as  permanently  sterile. 

N.  H .  J.  M. 

Nitrogenous  Nutrition  of  Agricultural  Plants.  E.  Wein 
(' Chem .  Centr.,  1906,  ii,  1454;  from  Verh .  Ges.  Deut.  Naturf. 
Arzte,  1905,  ii,  119 — 123). — The  results  of  field  experiments  showed 
that  calcium  cyanamide  is  at  least  equal  in  value  to  ammonium 
sulphate.  On  peat  soil  containing  much  calcium  carbonate  both 
calcium  cyanamide  and  sodium  nitrate  gave  good  results,  whilst 
ammonium  sulphate  caused  a  diminished  yield.  N.  H.  J.  M. 

Pot  Experiments  on  the  Action  of  Calcium  Cyanamide. 

Albert  Stutzer  ( Landw .  Versuchs-Stat.,  1906,  65,  275 — 282). — Pot 
experiments  are  described  in  which  rye  was  manured  with  calcium 
cyanamide,  ammonium  sulphate,  and  sodium  nitrate  respectively. 
Subsequently,  mustard  was  grown  three  times  in  the  same  pots  without 
further  manuring. 

When  the  amount  of  nitrogen  applied  was  0  5  gram  per  pot 
(16  kilos,  of  soil),  68‘4°/0  of  the  ammonia  nitrogen  was  recovered  in 
the  plants,  65-9%  of  the  calcium  cyanamide,  and  55'2°/0  of  the 
nitrate.  The  last  result  is  attributed  to  loss  of  nitrogen  in  the 
winter,  the  sodium  nitrate  having  been  applied  in  the  autumn. 

N.  H.  J.  M. 

Employment  of  Thiocyanates  as  Manure.  Renato  Perotti 
(Chem.  Centr.,  1906,  ii,  1282  ;  from  Staz.  sper.  agrar.  ital. ,  39, 
193 — 212). — The  manure  “  sulphocyanide  ”  contains:  total  N,  506; 
N  as  ammonia,  1-66;  K,  2  28;  Ca,  1‘73  ;  P205,  0-8  ;  S03,  2  01; 
total  S,  23-89%.  It  contains  about  4-5 %  of  ammonium  thiocyanate, 
but  no  potassium  thiocyanate.  It  is  nearly  completely  and  fairly 
quickly  decomposed  in  the  soil  without  loss.  N.  H.  J.  M. 

Action  of  Wolter’s  Phosphate.  Albert  Stutzer  (Landw. 
Versuchs-Stat.,  1906,  65,  283 — 284). — Pot  experiments  with  hemp 
manured  with  equal  amounts  of  phosphoric  acid  in  the  forms  of 
superphosphate  and  Wolter’s  phosphate  showed  that  the  two  manures 
are  about  equal.  N.  H.  J.  M. 

Amount  of  Chlorine  in  Rain  Water.  Willem  P.  Jorissen 
(Chem.  Centr.,  1906,  ii,  1579 ;  from  Chem.  Weekblad,  3,  647 — 649. 
Compare  Abstr.,  1906,  ii,  486). — As  the  result  of  154  more  analyses 
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of  rain  water  it  is  found  that  the  average  amount  of  chlorine  is 
32  5  mg.  per  litre.  The  author  also  quotes  analyses  of  121  samples  of 
rain  water  collected  in  casks.  P.  H. 
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Analytical  Chemistry. 


Improved  Eudiometer ;  its  Application  to  Measuring ,  Fire¬ 
damp.  Detection  and  Estimation  of  Methane  and  Carbon 
Monoxide.  Nestor  Gr^hant  ( Gompt .  rend.,  1906,  143,  813 — 815). 
— A  modification  of  the  eudiometer  consists  in  the  employment  of  a 
fine  platinum  wire  heated  by  an  electric  current  to  fire  the  gases  ]  the 
wire  is  supported  on  two  copper  terminals  which  pass  through  a 
rubber  stopper  closing  the  eudiometer  tube.  The  presence  of  l°/0  of 
methane  in  air  can  be  measured  with  an  accuracy  of  92 °/0  in  an 
eudiometer  of  this  form  by  passing  the  current  400  to  600  times. 

Comparative  experiments  conducted  on  rabbits,  on  the  poisonous 
action  of  small  quantities  (1  :  5000  or  1  :  10,000)  of  carbon  monoxide 
in  air,  show  that  the  amount  of  carbon  monoxide  absorbed  by  the 
blood  becomes  constant  after  five  hours  (compare  Abstr.,  1900,  ii,  95). 

M.  A.  W. 

Standardisation  of  Normal  Solutions  [Acids  and  Alkalis]  ; 
Note  on  the  Zeiss  Immersion  Refractometer.  B.  Wagner,  A. 
Rinck,  and  F.  Schultze  ( Chem .  Zeit.,  1906,  30,  1181 — 1183). — The 
acid,  hydrochloric  acid,  for  instance,  is  first  tested  by  Lunge’s  sp.  gr. 
process.  It  is  then  titrated  by  means  of  standard  potassium  hydr¬ 
oxide,  free  from  impurities,  and  the  liquid  is  evaporated  to  dryness 
with  the  usual  precautions.  The  residual  potassium  chloride  is 
weighed  and  the  result  represents  the  amount  of  hydrogen  chloride. 
The  sp.  gr.  and  the  titration  results  serve  as  a  useful  check. 

A  further  check  may  be  made  by  testing  the  acid  or  alkali,  or  the 
resulting  potassium  salt  in  the  Zeiss  immersion  refractometer.  The 
authors  have  constructed  a  new  table  for  nitric  acid  at  17 ’5°,  and 
other  tables  are  in  course  of  construction.  When  using  this  instru¬ 
ment  it  is  of  fundamental  importance  that  the  temperature  should  be 
17 ‘5°  exactly,  and  a  new  warming  arrangement  and  special  thermo¬ 
meters  should  therefore  be  used,  for  a  description  of  which  the  original 
paper  and  drawings  must  be  consulted.  L.  de  K. 

Use  of  Alkaline  Mercuric  Iodide  Solution  as  an  Oxidising 
Agent  in  Volumetric  Analysis.  Gysbert  Romijn  (Ber.,  1906,  39, 
4133). — A  claim  for  priority  (compare  Rupp,  Abstr.,  1906,  ii,  902). 

A.  McK. 
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Detection  of  Traces  of  Water.  F.  Scriba  ( Chem .  Centr.,  1906, 
ii,  1458 ;  from  Zeit.  phys.  chem.  Unterr.,  19,  298). — A  test  paper  is 
made  by  soaking  strips  of  filter  paper  in  a  50/o  solution  of  ferrous 
ammonium  sulphate;  the  dried  paper  is  then  sprinkled  over  with 
finely-powdered  potassium  ferricyanide.  The  most  minute  drop  of 
water  produces  a  blue  spot.  L.  de  K. 

Estimation  of  Halogens  in  Carbon  Compounds  by  Means 
of  Sodium  and  Ethyl  Alcohol.  A.  Stepanoff  ( Ber .,  1906,  39, 
4056— 4057).— See  Abstr.,  1905,  i,  335. 

Estimation  of  Sulphur  in  Pyrites.  Georg  Lunge  (Zeit.  angew. 
Chem.,  1906,  19,  1854 — 1855). — Polemical.  A  reply  to  Drepnstedt 
and  Hassler  (Abstr.,  1906,  ii,  896).  L.  de  K. 

Estimation  of  Sulphur  Existing  as  Zinc  Sulphate  in 
Roasted  Blendes.  V.  Hassreidter  (Bull.  Soc.  chim.  Belg.,  1906, 
20,  163 — 164). — Zinc  sulphate  contained  in  roasted  zinc  ores  may  be 
extracted  with  water  and  the  zinc  titrated  as  usual,  1  part  of  zinc  = 
0'492  part  of  sulphur.  Insoluble  basic  zinc  sulphate  is  also  present 
in  the  roasted  ore,  but  in  negligible  quantity.  L.  de  K. 

[Kjeldahl]  Ammonia  Distillations  with  or  without  Cooling 
Arrangement.  Ernst  Pescheck  (J.  Land.,  54,  [iv],  367 — 384). — 
Equally  satisfactory  results  may  be  obtained  in  the  Kjeldahl  process 
either  with  or  without  the  use  of  a  cooling  arrangement,  if  only  care 
be  taken  to  have  the  condenser  made  of  glass  poor  in  alkali  (Jena 
glass). 

Loss  of  ammonia  may  be  prevented  as  follows  :  the  liquid  in  the 
distilling  flask  should  occupy  about  300  c.c.,  the  amount  of  sodium 
hydroxide  added  should  not  be  excessive,  the  acid  in  the  receiver 
should  be  diluted  to  100 — 150  c.c.,  and  the  delivery  tube  which  at  the 
lower  end  should  have  a  diameter  of  0’5  cm.  should  reach  almost  to  the 
bottom  of  the  acid.  If  no  cooling  arrangement  is  used,  the  acid  in 
the  receiver  is  considerably  heated  and  must  be  allowed  to  cool  before 
it  can  be  titrated  ;  this,  however,  depends  on  the  nature  of  the 
indicator  used.  L.  de  K. 

Estimation  of  Nitric  Acid  in  Soils.  Ernst  Gutzeit  (Landw. 
Versuchs-Stat.,  1906,  65,  217 — 219). — Precipitation  of  the  humus 
present  in  soil  extracts  before  estimating  nitrates  by  reduction  does 
not  cause  high  results  as  stated  by  Buhlert  and  Fickendey  (Abstr., 
1906,  ii,  125).  It  was  found  that  results  obtained  with  solutions  from 
which  the  humus  had  been  precipitated  were  considerably  lower  (37%) 
than  those  obtained  with  the  original  solutions  containing  humus. 

N.  H.  J.  M. 

Estimation  of  Phosphoric  Acid  by  Woy’s  Method. 

G.  B.  van  Kampen  (Chem.  Centr.,  1906,  ii,  1357;  from  Chem.  Weekblad, 
3,  376 — 379). — The  author  confirms  the  accuracy  of  Woy’s  gravimetric 
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process  (weighing  as  24Mo03,P205),  but  equally  good  results  are 
obtained  by  the  volumetric  molybdate  method.  L.  de  K. 


Moisture  in  Coal.  E.  E.  Somermeier  ( J. .  Amer.  Chem.  Soc .,  1906, 
28,  1630 — 1638). — This  apparently  simple  determination  only  gives 
trustworthy  and  concordant  results  when  careful  attention  is  paid  to 
the  following  points.  It  is  absolutely  necessary  that  care  be  taken  to 
prevent  changes  in  moisture  in  the  coarse  sample  during  transit.  The 
fine  sample  for  chemical  analysis  should  be  in  nearly  an  air- dry  con¬ 
dition.  The  air  of  the  drying-oven  should  be  of  a  uniform  dry  con¬ 
dition,  and  the  dried  sample  should  be  cooled  in  a  desiccator  over  sul¬ 
phuric  acid.  L.  de  K. 


Estimation  of  Moisture  and  Volatile  Matters  in  Coals. 
Henri  Pellet  and  Albert  Arnaud  (Ann.  Chim.  anal.,  1906,  11, 
428 — 431). — Moisture. — Having  made  a  series  of  experiments,  the 
authors  conclude  that  the  moisture  in  coals  may  be  determined  equally 
well  by  heating  2  grams  of  the  powder  for  fifteen  minutes  at 
100 — 105°  and  drying  for  an  hour  at  90°,  or  by  placing  the  sample  in 
a  desiccator  over  sulphuric  acid  for  forty-eight  hours  at  25 — 28°. 

Volatile  Matters. — Two  grams  of  the  sample  are  heated  rapidly  in  a 
small  platinum  crucible  provided  with  a  suitable  lid  j  when  the 
flame  ceases,  the  heating  is  continued  for  another  three  minutes.  A 
correction  should  be  applied  for  carbon  oxidised  by  the  air  inside  the 
crucible,  generally  2  or  3  mg.  This  may  be  determined  readily  once  for  all 
by  reweighing  the  coke  several  times  after  a  six  minutes’  re-ignition, 
thus  obtaining  the  average  loss  due  to  oxidation.  L.  de  K, 

Estimation  of  Carbon  Dioxide  alone  or  in  Admixture 
witb  Hydrogen  Sulphide  or  Chlorine.  Georg  Lunge  and 
August  Rittener  ( Zeit .  angew.  Chem.,  1906,  19,  1849—1852). — 
Combined  carbon  dioxide  is  liberated  as  usual  with  hydrochloric  acid 
over  brine  in  presence  of  a  little  aluminium,  the  gas  is  collected  in  a  gas 
burette,  and  the  volume  of  carbon  dioxide  estimated  as  usual  by  means 
of  aqueous  sodium  hydroxide.  Waste  gases  are  passed  through  the 
burette  and  treated  similarly.  If  hydrogen  sulphide  should  be  pre¬ 
sent,  the  gas  is  distributed  in  two  burettes  ;  in  one  of  these  the  joint 
volume  of  carbon  dioxide  and  hydrogen  sulphide  is  found  by  absorp¬ 
tion,  and  in  the  second  one  a  known  volume  of  standard  iodine  is 
introduced,  which  is  then  titrated  with  sodium  thiosulphate  as  usual ; 
the  weight  of  the  hydrogen  sulphide  thus  found  is  then  reduced  to 
volume. 

In  presence  of  chlorine,  the  last  traces  of  carbon  dioxide  are  ex¬ 
pelled  from  the  liquid  by  boiling  with  a  little  hydrogen  peroxide.  The 
joint  carbon  dioxide  and  chlorine  are  then  found  by  absorption,  and 
the  chlorine  in  the  alkaline  liquid  is  estimated  by  the  arsenic  titration 
process.  L,  de  K. 


4—2 


52 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Detection  of  Barium,  Strontium,  and  Calcium.  Stanley  R. 
Benedict  ( J '.  Amer.  Chem.  Soc.,  1906,  28,  1596 — 1598). — The  method 
is  based  on  the  fact  that  barium  and  strontium  solutions  are  pre¬ 
cipitated  completely,  by  excess  of  potassium  iodate ;  the  latter  pre¬ 
cipitate,  however,  is  soluble  in  dilute  hydrochloric  acid. 

A  few  c.c.  of  the  neutral  solution  are  mixed  with  half  the  volume  of 
5A-hydrochloric  acid,  and  to  the  mixture  is  added  an  equal  volume  of 
saturated  solution  of  potassium  iodate.  An  immediate  precipitate 
indicates  barium ;  a  precipitate  forming  but  very  slowly  may  be  due 
to  strontium,  and  in  such  a  case  the  presence  or  absence  of  barium 
should  be  confirmed  in  a  portion  of  the  original  solution  with  potassium 
dichromate.  The  filtrate  is  then  tested  for  strontium  by  boiling  the 
last  portion  of  it  with  an  equal  volume  of  saturated  ammonium  sul¬ 
phate  solution. 

Another  portion  of  the  original  neutral  solution  is  then  mixed  with 
twice  its  volume  of  potassium  iodate,  and  after  a  minute  or  so  the 
filtrate  is  tested  for  calcium  with  ammonium  oxalate  and  a  drop  of 
ammonia.  L.  de  K. 


Separation  of  Barium,  Strontium,  and  Calcium.  Caron 
and  Raquet  {Bull.  Soc.  chim.,  1906,  [iii],  35,  1061 — 1069). — The 
mixed  carbonates,  separated  in  the  usual  way  by  the  group  reagent, 
are  dissolved  in  excess  of  acetic  acid,  the  solution  boiled,  and  from 
this  the  barium  is  precipitated  by  the  addition  of  a  solution  containing 
10°/o  of  ammonium  chromate  and  5%  of  acetic  acid.  To  the  filtrate 
ammonia  solution  is  added  until  the  liquid  assumes  a  pale  yellow  colour 
and  has  a  distinctly  ammoniacal  odour ;  strontium  chromate  is  then  pre¬ 
cipitated  unless  only  small  quantities  are  present,  when  it  is  necessary 
to  add  alcohol  (60—70°).  To  the  filtrate  from  this,  potassium  ferro- 
cyanide  is  added,  when  potassium  calcium  ferrocyanide  is  precipitated  ; 
at  once,  if  a  considerable  quantity  of  calcium  is  present,  but  only  on 
warming  if  the  amount  present  is  small. 

By  this  method,  0‘001  gram  of  barium  chloride  can  be  detected  in  pre¬ 
sence  of  0‘5  gram  of  strontium  chloride  or  calcium  chloride,  the  two 
metals  being  precipitated  in  the  first  instance  as  carbonates.  If  the 
reagents  are  applied  directly  to  a  solution  containing  both  chlorides, 
one  part  of  barium  chloride  can  be  detected  in  presence  of  8000  parts 
of  strontium  chloride. 

A  critical  resumZ  of  other  methods  in  use  for  the  separation  of  these 
three  elements  is  given.  T.  A.  H. 


Separation  and  Estimation  of  Glucinum.  Charles  L.  Parsons 
and  S.  K.  Barnes  (J.  Amer.  Chem.  Soc.,  1906,  28,  1589 — 1595). — The 
authors  have  found  that  glucinum  may  be  separated  quantitatively 
from  iron  and  aluminium  by  heating  the  neutralised  solution  to  boiling 
with  excess  of  sodium  hydrogen  carbonate ;  10 °/0  of  the  solid  salt 
should  be  added,  which  causes  the  precipitation  of  the  iron  and 
aluminium  and  leaves  the  glucinum  in  solution.  The  precipitate 
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must  be  freed  from  any  glucinum  hydroxide  by  redissolving  in  hydro¬ 
chloric  acid,  neutralising  with  ammonia,  and  reprecipitating  with 
sodium  hydrogen  carbonate. 

From  the  mixed  filtrate  the  glucinum  is  recovered  by  adding  excess 
of  hydrochloric  acid,  boiling,  and  precipitating  with  ammonia.  The 
precipitate  is  washed  with  a  solution  of  ammonium  acetate,  ignited,  and 
weighed.  L.  de  K. 

Quantitative  Separation  of  Glucinum  and  Aluminium. 
Carl  Friedheim  ( Ber .,  1906,  39,  3868 — 3869). — The  method  described 
by  Glassmann  (Abstr.,  1906,  ii,  902)  has  been  used  previously  by  Joy 
(J.  pr.  Chem.,  1864,  [i],  92,  235)  and  also  by  Zimmermann  (Abstr., 
1888,  323).  J.  J.  S. 

A  Highly  Sensitive  Method  of  Precipitating  Zinc.  Gabriel 
Bertrand  and  Maurice  Javillier  {Comjit.  rend.,  1906,  143, 
900 — 902). — Zinc  is  precipitated  in  the  form  of  sparingly  soluble,  highly 
refractive,  crystalline,  hydrated  calcium  zinc  oxide,  Ca(OZn*OH)2,4H20 
(Bertrand,  Abstr.,  1893,  ii,  118),  when  a  very  dilute  solution  of  a  zinc 
salt  containing  calcium  hydroxide  is  boiled  with  excess  of  ammonia, 
and  this  reaction  can  be  employed  for  the  estimation  of  one  part  of 
zinc  in  500,000  parts  of  water.  For  this  purpose  500  c.c.  of  the 
solution  is  mixed  with  a  few  c.c.  of  dilute  milk  of  lime  or  50  c.c.  of 
lime  water,  and  10  to  15°/0  of  concentrated  ammonia  solution,  filtered, 
and  then  boiled  until  alkaline  vapours  are  no  longer  evolved ;  the 
precipitate  of  calcium  zinc  oxide  and  calcium  carbonate  is  collected  on  a 
small  filter,  dissolved  in  hydrochloric  acid,  the  solution  evaporated  to 
dryness,  the  residue  taken  up  with  a  little  water,  and  the  calcium 
precipitated  as  the  oxalate  in  the  presence  of  excess  of  ammonia.  By 
evaporating  and  igniting  the  filtrate  in  the  presence  of  sulphuric  acid 
the  zinc  is  obtained  and  can  be  weighed  in  the  form  of  the  sulphate, 
or  in  cases  where  the  amount  of  zinc  is  too  small  to  admit  of 
estimation,  its  presence  can  be  detected  by  dissolving  the  residual 
sulphate  in  water  and  adding  hydrogen  sulphide  or  potassium 
ferrocyanide  solution. 

It  is  essential  that  all  the  reagents  employed  shall  be  free  from  zinc, 
and  the  result  of  each  experiment  must  be  corrected  for  errors 
introduced  by  the  slight  solubility  of  calcium  oxalate  and  of  glass  in 
water,  by  subtracting  from  the  weight  of  the  zinc  sulphate  the  weight 
of  the  residue  obtained  in  a  control  experiment.  M.  A.  W. 

Influence  of  Ammonia  and  Ammonium  Salts  in  the 
Schaffner  Zinc  Titration.  Alphonse  Deckers  {Bull.  Soc.  chim. 
Belg.,  1906,  20,  164 — 166). — Experiments  showing  that  the  accuracy 
of  the  Schaffner  process  (titration  with  sodium  sulphide)  is  seriously 
affected  by  the  amount  of  free  ammonia  and  ammoniacal  salts  present 
in  the  liquid.  In  order  to  obtain  trustworthy  results,  the  comparison 
liquid  should  therefore  contain  the  same  amount  of  ammonium 
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compounds.  Owing  to  the  action  of  these  salts  on  the  zinc  sulphide, 
they  should  not  be  introduced  too  liberally.  L.  de  K. 

Quantitative  Estimations  of  Metals  by  Electrolysis.  Fritz 

Foerster  {Zeit.  angew.  Chem .,  1906,  19,  1842 — 1849,  1889 — 1895). — 
A  lengthy  review  of  the  subject,  dealing  principally  with  the  electrolytic 
estimation  of  nickel,  zinc,  cadmium,  and  copper.  A  large  number  of 
tables  and  formulae  are  given. 

The  use  of  wire  gauze  electrodes  is  strongly  recommended. 

L.  de  K. 

Volumetric  Estimation  of  Copper  by  means  of  Potassium 
Iodide.  H.  Cantoni  and  M.  Rosenstein  {Bull.  Soc.  chim.,  1906,  [iii], 
35,  1069 — 1073). — It  is  shown  that  the  results  obtained  by  this  method 
are  not  influenced  by  the  quantity  of  potassium  iodide  added,  and  are 
but  little  affected  by  the  presence  of  potassium,  sodium,  ammonium, 
zinc,  or  magnesium  sulphate,  whilst  the  results  are  considerably 
modified  by  the  presence  of  varying  amounts  of  water  or  acetic  acid. 
The  method  gives  excellent  results  when  carried  out  under  certain 
well-defined  conditions,  and  it  is  indispensable  that  the  solution  of 
sodium  thiosulphate  employed  should  be  standardised  under  conditions 
similar  to  those,  which  will  hold  when  the  actual  determination  is 
being  made,  and  that  the  solution  of  iodine  should  be  standardised 
with  reference  to  the  particular  type  of  copper  salt  which  it  is  proposed 
to  estimate  with  it.  T.  A.  H. 

Solubility  of  Iron  in  Vinegar.  W.  Hoffmann  ( Chem .  Centr., 
1906,  11,  1368 — 1369  ;  from  Beut.  Essigind .,  10,  306). — Iron  is 
decidedly  soluble  in  vinegar,  communicating  a  green  colour  to  malt 
vinegar  and  a  yellow  or  red  colour  to  distilled  vinegar.  This  iron 
interferes  with  the  ordinary  titration  of  samples,  which  should  there¬ 
fore  be  submitted  to  distillation.  L.  de  K. 

[Estimation  of]  Chrome  and  Acid  in  Chrome-tanning 
Liquors.  F.  W.  Alden  {Chem.  Centr.,  1906,  11,  1460;  from  J. 
Amer.  Leather  Chem.  Assoc.,  1,  174). — A  quantity  of  the  liquor  sup¬ 
posed  to  contain  2 — 3  grams  of  chromic  oxide  is  diluted  with  water  to 
500  c.c.  Ten  c.c.  are  then  diluted  with  15  c.c.  of  water  and  2  grams 
of  sodium  peroxide  are  added.  After  boiling  for  a  very, short  time, 
excess  of  hydrochloric  acid  is  added,  and  the  chromate  formed  is  then 
titrated  as  usual  with  potassium  iodide  and  sodium  thiosulphate.  The 
combined  acid  is  estimated  by  adding  50  c.c.  of  the  liquor  to  a  boiling 
solution  of  50  c.c.  of  N/2  sodium  carbonate  diluted  with  150  c.c.  of 
water,  and  diluting,  when  cold,  to  500  c.c.  Two  hundred  c.c.  of  the  fil¬ 
trate  are  then  titrated  back  with  Nj 2  hydrochloric  acid.  L.  de  K. 

Conditions  of  Quantitative  Precipitation  of  Uranium  Per¬ 
oxide.  Arrigo  Mazzucchelli  {Atti  R.  Accad.  Lincei,  1906,  [v],  15, 
ii,  429 — 438  and  494 — 500.  Compare  Fairley,  Trans.,  1877,  127 ; 
Melikoff  and  Pissarjewsky,  Abstr.,  1898,  ii,  165). — The  author  has 


ANALYTICAL  CHEMISTRY. 


55 


studied  the  conditions  under  which  uranium  peroxide,  U04,  is  pre¬ 
cipitated  quantitatively  from  solutions  of  uranyl  salts  by  means  of 
hydrogen  peroxide. 

The  solubility  of  uranium  peroxide,  expressed  in  grams  of  U08  per 
litre  of  solution,  is  (1)  in  water,  0-0061  at  20°  and  0-0084  at  90°, 
and  (2)  in  Nj  10  ammonium  chloride,  0-0053  at  20°  and  0-0088 
at  90°. 

In  presence  of  free  acetic,  hydrochloric,  or  nitric  acid,  the  precipita¬ 
tion  of  uranium  peroxide  from  solutions  of  uranyl  salts  by  hydrogen 
peroxide  is  incomplete,  the  amount  remaining  in  solution  depending  on 
the  extent  of  dissociation  of  the  acid.  When  free  sulphuric  acid  is 
present,  the  precipitation  is  slight  in  amount  and  slow,  probably  owing 
to  abnormal  ionisation  of  the  uranyl  sulphate.  Hence  the  acidity  of 
the  solution  should  only  be  slight  and  sulphuric  acid  should  be  absent. 
If  the  solution  contains  ammonium  chloride  (best  in  about  A-concentra- 
tion),  the  precipitated  uranium  peroxide  is  easily  filtered  and  washed ; 
the  washing  liquid  should  be  Nj  10  ammonium  chloride.  A  tempera¬ 
ture  of  not  above  70°  and  an  excess  of  the  hydrogen  peroxide  accelerate 
the  precipitation. 

Moderate  amounts  of  the  chlorides,  sulphates,  and  nitrates  of  the 
alkali  metals  or  ammonium  do  not  interfere  appreciably  with  the  pre¬ 
cipitation  of  uranium  peroxide,  but  acetates,  fluorides,  oxalates,  or 
tartrates  hinder  it  to  a  greater  or  less  extent.  Large  proportions  of 
the  chlorides  of  the  alkaline  earth  metals  prevent  the  precipitation  in 
some  degree,  which  is,  however,  diminished  by  the  addition  of  ammonium 
chloride. 

The  anion  present  in  uranyl  salts  may  be  estimated  by  adding  a 
slight  excess  of  hydrogen  peroxide  and  titrating,  in  presence  of  the 
precipitate,  with  sodium  hydroxide  or  ammonia  solution,  using  phenol- 
phthalein  as  indicator ;  the  liquid  assumes  an  orange  colour  when 
alkaline.  T.  H.  P. 

Nitrogenous  Compounds  and  Silica  in  Sea-water.  Wilhelm 
E.  Ringer  ( Chem .  Centr.,  1906,  ii,  1459  ;  from  Chem.  Weekblad,  3, 
585 — 608). — Raben’s  process  is  recommended.  The  sample  must  be 
examined  without  delay ;  otherwise  it  should  be  preserved  by  addition 
of  0T°/o  of  mercuric  chloride.  One  hundred  c.c.  are  distilled  with  a 
few  drops  of  acetic  acid  and  the  distillate  is  examined  colorimetrically 
for  nitrous  acid  (phenylenediamine  test).  One  gram  of  magnesium 
oxide  is  then  added  and  the  free  ammonia  collected  and  determined  by 
the  Nessler  test.  The  residue  may  then  be  tested  for  nitrate  by 
reducing  it  with  aluminium  foil  and  sodium  amalgam  and  Nesslerising 
the  ammonia  formed. 

Silica  is  estimated  in  the  usual  manner  by  evaporating  3  litres  of 
the  sample  with  hydrochloric  acid  in  a  platinum  dish  and  taking  up 
the  residue  with  dilute  acid.  L.  de  K. 

Estimation  of  Manganese  in  Drinking  Waters.  Johannes 
Prescher  (Chem.  Centr.,  1906,  ii,  1458  ;  from  Pharm.  Centr.-Halle, 
799 — 802). — The  residue  obtained  from  1  litre  of  water  is  treated 
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with  nitric  acid  and  potassium  chlorate  (Hampe’s  process  for  estimat¬ 
ing  manganese  in  iron),  and  the  resulting  manganese  dioxide  is  titrated 
as  usual  with  standard  oxalic  acid  and  potassium  permanganate. 

L.  de  K. 

Detection  of  Small  Quantities  of  Dextrose  in  Urine.  Ch. 
Porcher  ( Chern .  Centr.,  1906,  ii,  1362;  from  Bull.  Assoc.  Chim.  Suer. 
Dist.,  24,  155 — 159). — The  sample  is  precipitated  with  mercuric 
nitrate,  then  neutralised,  and  diluted  to  ten  times  its  volume.  The 
excess  of  mercury  is  removed  by  zinc  dust  or  hydrogen  sulphide,  the 
filtrate  is  evaporated  in  a  vacuum  to  a  small  bulk,  the  residue  is 
mixed  with  excess  of  alcohol,  and  the  filtrate  evaporated  in  a  vacuum. 
The  residue  is  then  tested  for  dextrose  by  the  usual  phenylhydrazine 
method  (osazone  reaction).  An  excess  of  this  reagent  should  be 
avoided.  L.  de  K. 

Laevulosuria.  Detection  of  Lsevulose  in  Urine.  Adolf 
Jolles  (Arch.  Pharm.,  1906,  244,  542 — 549). — Lsevulose  may  occur 
in  urine  alone,  as  well  as  in  conjunction  with  dextrose. 

Lsevulose  is  detected  by  adding  to  10  c.c.  of  the  urine  a  little 
resorcinol  and  about  3  c.c.  of  10°/o  hydrochloric  acid,  and  heating  to 
boiling ;  an  immediate  red  coloration  indicates  lmvulose  (Seliwanoff’s 
reaction). 

For  the  estimation  of  laevulose,  Ost’s  method  (Abstr.,  1891,  125)  is 
the  best.  The  urine  is  boiled  with  a  solution  of  copper  sulphate  in 
aqueous  potassium  carbonate  and  potassium  hydrogen  carbonate,  and 
the  precipitate  is  reduced  to  metallic  copper  and  weighed.  If  dextrose 
is  present,  a  polarimetric  determination  is  made  also,  the  urine  being 
first  clarified  with  normal  lead  acetate ;  from  the  results  of  the  two 
experiments  the  amounts  of  dextrose  and  lsevulose  can  be  calculated. 

The  method  of  calculation  is  exemplified  in  the  paper,  and  some 
test  analyses  are  given.  C.  F.  B. 

Separation  of  Starch  and  Glycogen.  Emil  Baur  and  Eduard 
Polenske  (Ghem.  Centr.,  1906,  ii,  1360 — 1361  ;  from  Arbb.  Kais.  Ges. 
A.,  24,  576 — 580). — Estimation  of  the  Starch. — A  few  decigrams  of  the 
mixture  of  starch  and  glycogen  obtained  from  sausages  are  dissolved  in 
30  c.c.  of  water  and  1 1  grams  of  powdered  ammonium  sulphate  are  added. 
This  precipitates  the  starch,  which  is  washed  first  with  a  solution 
of  ammonium  sulphate  of  the  same  strength  and  then  with  proof 
spirit.  The  aqueous  filtrate  (60  c.c.)  contains  the  glycogen,  which 
may  be  recovered  by  adding  300  c.c.  of  water  and  500  c.c.  of  alcohol. 

Estimation  of  Glycogen  in  Meat. — A  modification  of  Mayrhofer’s 
process.  Sixty  grams  of  meat  are  treated  with  alcoholic  potassium 
hydroxide,  the  hot  liquid  is  mixed  with  100  c.c.  of  proof  spirit,  and  the 
crude  glycogen  is  collected.  It  is  washed,  first  with  alcoholic 
potassium  hydroxide  (80  grams  in  1  litre  90 0/o  alcohol)  and  then  with 
90°/o  alcohol  until  the  filtrate  is  no  longer  rendered  turbid  by  hydro- 
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chloric  acid.  The  precipitate  is  then  dissolved  in  50  c.c.  of  AT-aqueous 
potassium  hydroxide  and  when  cold  acidified  with  acetic  acid  and 
diluted  to  110  c.c.  From  the  filtrate,  the  glycogen  is  precipitated  by 
addition  of  alcohol,  collected  in  a  Gooch  crucible,  and  washed,  first  with 
70%  alcohol,  then  with  absolute  alcohol,  and  finally  with  ether. 
After  weighing,  any  mineral  impurity  is  found  by  incineration. 

L.  de  K. 

Methods  of  Determining  Esters,  Aldehydes,  and  Furfur- 
aldehyde  in  Whisky.  Lucius  M.  Tolman  and  T.  0.  Trescot 
(</.  Amer.  Chem.  Soc .,  1906,28, 1619 — 1630). — A  lengthy  investigation 
as  to  the  merits  of  the  various  processes  recommended  for  the  estima¬ 
tion  of  esters,  aldehydes,  and  furfuraldehyde  in  whisky. 

All  these  processes  give  unsatisfactory  results,  unless  applied  to  the 
distillates,  when  the  whisky  is  coloured  with  caramel.  For  further 
particulars  the  original  paper  and  tables  should  be  consulted. 

L.  de  K. 

Estimation  of  Soluble  and  Insoluble  Volatile  Fatty  Acids 
[in  Butter].  J.  Delaite  and  J.  Legrand  [Bull.  Soc.  chim.  Belg., 
1906,  20,  230 — 233).— -The  glycerol-soda  saponification  process  is  not 
safe  in  practice,  as  the  soluble  volatile  fatty  acids  decrease  on  slightly 
prolonged  heating,  whilst  the  insoluble  volatile  acids  increase.  When 
saponifying  with  alcoholic  potassium  hydroxide,  the  boiling  should  not 
be  prolonged  to  more  than  half  an  hour,  as  shown  by  the  following 
experiment.  After  boiling  for  fifteen  minutes  the  Reichert-Meissl 
figure  of  a  butter  was  found  to  be  3003 ;  after  thirty  minutes,  3014 ; 
after  forty-five  minutes,  30-58 ;  after  an  hour,  31’98;  after  two  hours, 
34'89,  and  after  five  hours,  46 '53.  L.  de  K. 

Rapid  Method  for  Estimating  Citric  Acid  in  Lemon  Juice. 
Celso  XJlpiani  and  A.  Parrozzani  (Atti  R.  Accad.  Lincei,  1906,  [v], 
15,  ii,  517 — 518). — This  method  is  based  on  the  fact  that  in  a  cold 
solution  of  citric  acid  containing  calcium  chloride,  sodium  hydroxide 
produces  a  precipitate  when  the  total  acidity  is  neutralised,  whilst  if 
the  liquid  is  hot,  precipitation  takes  place  when  only  one-third  of  the 
acidity  is  neutralised. 

After  the  total  acidity  of  the  juice  has  been  estimated  approxi¬ 
mately  by  titration  with  A-sodium  hydroxide,  50  c.c.  of  the  juice  are 
placed  in  a  200  c.c.  flask,  together  with  sufficient  A-sodium  hydroxide 
solution  to  neutralise  about  one- tenth  of  the  acidity  ;  the  latter  value 
represents  the  maximum  proportion  of  tartaric  and  oxalic  acids,  which 
are  hence  precipitated  after  the  liquid  is  boiled  (vide  infra).  About 
17  grams  of  calcium  chloride  and  5  grams  of  animal  charcoal  are  added 
to  the  solution,  which  is  then  boiled,  cooled,  made  up  to  volume,  and 
filtered.  The  following  estimations  are  made  in  the  filtrate :  (1)  to 
60  c.c.,  A-sodium  hydroxide  solution  is  added  in  the  cold  until  a  faint, 
permanent  turbidity  appears ;  (2)  another  50  c.c.  is  boiled  and 
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A-sodium  hydroxide  solution  is  run  in  until  a  permanent  turbidity 
appears.  The  difference  between  the  volumes  of  sodium  hydroxide 
solution  used  in  (1)  and  (2)  represents  two-thirds  of  the  citric  acid, 
free  and  combined,  present  in  the  juice.  T.  H.  P. 

Estimation  of  Salicylic  Acid  in  Canned  Tomatoes,  Cat¬ 
sups,  &c.  Wilbur  L.  Dubois  ( J .  Amer.  Chem.  Soc.,  1906,  28, 
1616 — 1619). — The  following  method  has  been  adopted  finally  by  the 
author  :  fifty  grams  of  the  pulped  tomatoes  are  transferred  to  a  200  c.c. 
flask  containing  50  c.c.  of  water,  the  mixture  is  neutralised  with 
ammonia,  and  15  c.c.  of  milk  of  lime  (1:10)  are  added.  The  whole 
is  diluted  to  the  mark,  well  shaken,  and  filtered.  150 — 160  c.c.  of 
the  filtrate  are  acidified  with  hydrochloric  acid  and  extracted  four 
times  in  succession  with  75 — 100  c.c.  of  ether.  After  washing  the 
mixed  ethereal  extracts  twice  with  25  c.c.  of  water,  the  ether  is 
recovered  by  distilling  slowly  until  about  20 — 25  c.c.  are  left,  which 
are  then  left  to  evaporate  spontaneously.  The  residue  is  dissolved  in 
hot  water  and  when  cold  diluted  to  a  definite  bulk.  The  salicylic  acid 
is  then  estimated  colorimetrically  in  the  usual  manner  with  ferric 
alum  solution.  L.  de  K. 

[Assay  of]  Sodium  Salicylate.  Frank  H.  Alcock  ( Pharm .  J., 
1906,  597). — 0-5  gram  of  the  sample  and  0-5  gram  of  ammonium 
chloride  are  dissolved  in  10  c.c.  of  water  and  evaporated  to  dryness  in 
a  platinum  dish.  During  this  operation  ammonia  is  evolved  and  also 
salicylic  acid,  together  with  any  phenol,  if  present.  The  residue  is 
now  gently  ignited,  and  the  mass  which  consists  of  sodium  chloride  is 
then  dissolved  in  water  and  titrated  with  Nj  10  silver  nitrate,  of  which 
31*2  c.c.  should  be  required.  An  allowance  should,  of  course,  be  made 
for  any  chloride  pre-existing  in  the  sample.  L.  de  K. 

Estimation  of  Humus  Acids  in  Soils  by  Tacke’s  Method. 
C.  K.  van  Daalen  (Chem.  Centr.,  1906,  ii,  1458.  Compare  Tacke, 
Abstr.,  1898,  ii,  103). — The  difficulty  of  the  method  is  attributed  to 
the  slow  evolution  of  carbon  dioxide  and  to  the  complexity  of  the 
reactions  which  cannot  be  represented  as  the  result  of  a  single 
reaction.  N.  H.  J.  M. 

Estimation  of  Fatty  Matter  in  Butter.  A.  Froehner  (Chem. 
Zeit.,  1906,  30,  1250 — 1251). — 063  gram  of  the  sample  is  melted, 
preferably  in  a  graduated  tube  with  10  c.c.  of  water  to  remove  the 
salt,  10  c.c.  of  alcohol  are  added,  then  25  c.c.  of  ether,  and  the  whole 
is  well  shaken.  The  shaking  is  now  repeated  after  addition  of  25  c.c. 
of  benzene.  When  the  aqueous  layer  has  separated,  25  c.c.  of  the 
ethereal  layer  are  withdrawn  and  evaporated  in  a  weighed  dish.  In 
calculating  the  amount  of  fat,  the  total  volume  of  the  ethereal  solution 
may  be  taken  as  52'8  c.c.  (52’3  c.c.  -fa  correction  of  0*5). 

The  salt  may  be  titrated  in  the  aqueous  solution  in  the  usual 
manner.  L.  de  K. 
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The  Examination  of  Wool-fat.  W.  Herbig  ( Chem .  Rev.  Fett. 
Harz.  Ind.,  1906, 13,  303 — 304). — Concordant  results  may  be  obtained 
in  the  estimation  of  the  saponification  number  of  wool-fat  by  dis¬ 
solving  the  latter  in  light  petroleum  before  boiling  with  the  alkali. 
The  figures  obtained  tend  to  be  higher  than  those  yielded  by  the 
ordinary  process,  but  are  constant  between  themselves  for  each  parti¬ 
cular  sample.  The  increase  in  the  saponification  number  observed  on 
boiling  the  fat  and  alkali  mixture  for  a  long  time  is  not  due  to  the 
action  of  the  alkali  on  the  higher  alcohols  present.  W.  P.  S. 

Constants  of  Carnaiiba  Wax.  Lionel  G.  Radcliffe  ( Pharm . 
J.,  1906,  596 — 597). — A  sample  of  the  pure  unbleached  wax  gave  the 
following  result:  m.  p.  84°;  acid  number,  2  9;  saponification  number, 
88  3;  ether  number,  85‘4;  iodine  number,  13T7. 

The  free  acidity  was  found  as  usual  by  boiling  with  absolute  alcohol 
and  titrating  with  A/20  aqueous  potassium  hydroxide.  The  saponifica¬ 
tion  number  was  found  by  boiling  with  a  mixture  of  redistilled  amyl 
alcohol  and  alcoholic  potassium  hydroxide  for  several  hours  and 
titrating  the  excess  of  the  latter.  The  iodine  number  was  obtained  by 
dissolving  the  sample  in  chloroform  and  treating  with  Wijs’s  reagent 
(iodine  monochloride  in  glacial  acetic  acid)  ;  the  original  Hiibl  solution 
was  almost  inactive.  L.  de  K. 

Estimation  of  Camphor  [in  Celluloid].  Alois  Arnost  (Zeit. 
Nahr.  Genussm.,  1906,  12,  532 — 539). — In  the  method  described,  the 
camphor  is  obtained  in  alcoholic  solution  which  is  shaken  with  light 
petroleum  and  acidified  water  ;  the  increase  of  the  volume  of  the  light 
petroleum  is  equivalent,  with  certain  corrections,  to  the  quantity  of 
camphor  present.  Ten  grams  of  the  finely-rasped  celluloid  are 
agitated  for  one  hour  in  a  flask  with  100  grams  of  25%  sodium 
hydroxide  solution.  The  flask  is  then  connected  with  a  condenser,  and 
its  contents  heated  to  a  temperature  of  about  80°  until  homogeneous. 
By  increasing  the  heat,  the  camphor  is  volatilised  into  the  condenser, 
and  is  carried  over  into  the  receiver  (a  100  c.c.  flask)  by  adding  several 
successive  small  quantities  of  alcohol  to  the  distillation  flask.  The 
distillate  is  diluted  to  100  c.c.  with  alcohol  and  the  camphor  estimated 
as  follows  :  90  c.c.  of  water  acidified  with  sulphuric  acid  are  placed  in 
a  bulb-shaped  vessel  the  neck  of  which  is  graduated,  showing  each 
0'05  c.c.  from  98  c.c.  to  100  c.c. ;  the  bulb  holds  exactly  90  c.c.,  and 
the  part  of  the  neck  between  the  90  c.c.  and  98  c.c.  marks  is  widened 
out  into  a  small  bulb.  Above  the  graduated  neck  is  an  upper  pear- 
shaped  bulb  provided  with  a  short  neck  which  may  be  closed  with  a 
stopper.  Ten  c.c.  of  the  alcoholic  camphor  solution  are  next  intro¬ 
duced  into  the  apparatus  and  then  50  c.c.  of  light  petroleum, 
D  064 — 0-67.  After  closing  the  apparatus  with  an  indiarubber 
stopper,  the  contents  are  shaken  for  two  minutes,  allowed  to  separate 
for  half  an  hour,  and  the  increase  of  the  volume  of  the  petroleum  read 
off,  all  the  readings  being  taken  at  15°.  This  increase  is  due  to  the 
extracted  camphor  and  to  the  contraction  caused  by  the  mixing  of  the 
alcohol  and  aqueous  layers.  The  quantity  of  alcohol  actually  present 
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is  ascertained  by  transferring  50  c.c.  of  the  aqueous  portion  to  a  flask, 
adding  an  excess  of  sodium  hydroxide,  and  distilling  the  alcohol.  The 
sp.  gr.  of  the  distillate  when  the  latter  has  been  diluted  to  50  c.c. 
indicates  the  percentage  of  alcohol,  and  the  contraction  due  to  its 
presence  is  then  found  by  reference  to  tables.  The  corrected  increase 
of  the  volume  of  the  light  petrolehm  gives  the  volume  of  the  camphor 
in  the  10  c.c.  of  solution  taken  for  the  estimation.  Camphor  has 
T>\1  0-993 : 

Contraction  Table. 


c.c. 

89. 

90. 

91. 

92. 

93. 

94. 

95. 

96. 

97. 

98. 

99. 

3-00 

176 

176 

175 

175 

175 

175 

174 

174 

174 

174 

173 

4-00 

242 

242 

242 

241 

241 

241 

241 

240 

240 

240 

240 

5-00 

311 

311 

311 

310 

310 

310 

310 

309 

309 

308 

308 

6-00 

384 

384 

383 

382 

381 

381 

380 

379 

379 

378 

378 

7-00 

469 

459 

458 

458 

457 

456 

455 

454 

453 

451 

450 

8-00 

540 

539 

538 

537 

536 

534 

533 

532 

531 

530 

529 

9-00 

628 

626. 

624 

621 

618 

616 

614 

613 

612 

611 

610 

10-00 

717 

715 

713 

711 

709 

706 

704 

702 

700 

698 

696 

The  contractions  are  expressed  in  cubic  millimetres.  W.  P.  S. 


Direct  Estimation  of  [Quebracho]  Tannin.  H.  Franke  ( Ckem . 
Centr.,  1906,  ii,  916 — 917  ;  from  Pharm.  Centr. -Halle,  47,599 — 604). 
— One  hundred  c.c.  of  an  aqueous  decoction  of  Quebracho  wood  or  a 
solution  of  0'2  gram  of  the  tannin  obtained  from  it  by  Korner’s 
process  ( LedermarJct ,  1897,  No.  37)  in  100  c.c.  of  water  are  heated 
to  boiling  with  50  c.c.  of  formalin;  25  c.c.  of  25  per  cent,  hydro¬ 
chloric  acid  are  added,  and  the  whole  is  heated  for  ten  minutes  longer. 
After  half  an  hour,  the  precipitate  is  collected,  washed  with  water, 
alcohol,  and  ether,  and  dried  at  110°.  Its  weight  x  0-9834  =  que- 
brachotannic  acid.  L.  de  K. 

Separation  of  Proteoses  and  Peptones  from  the  Simpler 
Amino-compounds.  Willard  D.  Bigelow  and  F.  C.  Cook  (J.  Amer. 
Chem.  Soc.,  1906,  28,  1485- — 1499). — A  comparison  has  been  made  cf 
the  action  of  the  proteid  precipitants,  tannin-salt  solution,  and  phospho- 
tungstic  acid  on  amino-compounds  such  as  glycine,  alanine,  creatine, 
phenylenediamine,  and  sarcosine,  both  singly  and  in  mixtures.  It  has 
been  found  that  a  satisfactory  separation  of  proteoses  and  peptones 
from  the  simpler  amino-compounds  can  be  effected  by  means  of  a  solu¬ 
tion  containing  4  to  5  grams  of  sodium  chloride  and  15  grams  of  tannin 
in  100  c.c.  The  precipitation  is  best  carried  out  at  12°.  The  re¬ 
agent  should  be  kept  in  a  cool  place,  and  should  not  be  left  more  than 
a  few  days  before  being  used.  An  error  is  occasioned  by  the  precipi¬ 
tation  of  a  portion  of  the  creatine  by  the  reagent,  but  this  may  be 
corrected  by  estimating  the  creatine  in  a  portion  of  the  solution  before 
applying  the  reagent  and  in  the  filtrate  from  the  precipitate  given  by 
that  reagent.  E.  G. 
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Spectroscopic  Observations  at  Very  High  Temperatures. 
Raffaelo  Nasini  and  Francesco  Anderlini  ( Gazzetta ,  1906,  36,  ii, 
561 — 570). — With  the  help  of  Helbig’s  carbon  tube  heated  in  an 
electric  furnace,  the  authors  have  examined  the  spectra  of  iodine  and 
nitrogen  at  high  temperatures.  The  former  shows  bands  of  a  luminous 
spectrum  distinctly  at  a  temperature  somewhat  higher  than  1000°, 
and,  with  nitrogen,  a  luminous  line  and  band  spectrum  is  obtained  at 
about  3000°.  T.  H.  P. 

The  Ultra-violet  Phosphorescence  Spectrum  of  Fluorspar. 
Variations  in  the  Phosphorescence  Spectrum  of  the  same 
Element  in  the  same  Diluent.  Georges  Urbain  and  C.  Scab 
(Compt.  rend.,  1907,  144,  30 — 32.  Compare  this  vol.,  ii,  3). — In 
fifteen  specimens  of  fluorspar  the  presence  of  rare  earths  has  been 
recognised  by  the  appearance  in  their  cathodic  phosphorescence  spectra 
of  ultra-violet  bands  characteristic  of  gadolinium.  On  comparison  of 
the  gadolinium  spectra  of  natural  and  synthetical  fluorspar,  striking 
differences  were  observed  in  the  intensity  of  bands  of  the  same  wave¬ 
length.  These  are  due  to  the  greater  diminution  in  intensity  of  one 
group  of  bands  as  compared  with  that  of  the  other  group  when  the 
proportion  of  gadolinium  is  decreased.  This  was  shown  by  preparing 
the  fluoride  from  pure  chalk  and  less  than  one-thousandth  part  of 
gadolinite  ;  its  spectrum  is  identical  with  that  of  natural  fluorspar. 
This  phenomenon  is  observed  with  other  phosphorescent  systems 
(compare  Abstr.,  1906,  ii,  138),  and  is  termed  the  phenomenon  of 
dilution.  E.  H. 

Photochemistry  and  the  Phase  Rule.  Wilder  D.  Bancroft 
(«/.  Physical  Chem.,  1906,  10,  721 — 728). — The  displacement  of  the 
equilibrium  in  systems  under  the  influence  of  light  is  considered  from 
the  standpoint  of  the  phase  rule.  The  variability  of  the  intensity  of 
the  light  introduces  another  degree  of  freedom.  Strictly  speaking, 
there  are  as  many  degrees  of  freedom  as  there  are  kinds  of  active 
light,  but  for  most  purposes  a  beam  of  light  may  be  treated  as  though 
it  were  homogeneous.  If  the  independent  variables  of  a  system  are 
the  n  components,  the  pressure,  the  temperature,  and  one  kind  of 
active  light,  the  coexistence  of  re  +  3  phases  will  constitute  an  invariant 
system.  Reference  is  made  to  the  equilibrium  between  oxygen  and 
ozone.  For  a  given  initial  quantity  of  oxygen  at  a  given  pressure  and 
temperature,  the  equilibrium  percentage  of  ozone  is  fixed  if  these  are 
the  only  variables ;  it  is  not  fixed,  however,  if  ultra-violet  light  is 
introduced  as  an  independent  variable.  The  case  of  the  displacement 
of  the  equilibrium  between  two  modifications  of  a  light-sensitive 
substance  in  solution  is  also  discussed.  H.  M.  D. 
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Radium.  Alberto  Mayoral  Oliver  {Anal.  Fis.  Quim.y  1906,  4, 
132 — 135). — Actinographs  obtained  by  means  of  the  rays  from  an 
incandescent  lamp  of  5 -candle  power  were  found  to  have  blurred 
outlines,  whilst  those  produced  by  the  agency  of  5  mg.  of  radium 
bromide  had  sharply-defined  contours.  The  blurring  is  regarded  as  an 
effect  due  to  the  secondary  rays.  G.  T.  M. 

Production  of  Radium  by  Actinium.  Bertram  B.  Boltwood 
{Amer.  J.  Sci.,  1906,  [iv],  22,  537 — 538). — The  fact  that  the  experi¬ 
mentally  determined  rate  of  production  of  radium  from  uranium  is 
very  much  smaller  than  that  indicated  by  theory  is  supposed  to  be 
duo  to  the  existence  of  a  relatively  slow-changing  intermediate  product, 
and  the  author  suggests  that  this  is  actinium.  Measurement  of  the 
rate  of  production  of  radium  emanation  in  the  actinium  separated  from 
a  kilogram  of  carnotite  has  furnished  numbers  from  which  the  time 
required  for  the  decay  of  the  activity  of  radium  to  one-half  its  initial 
value  is  about  3300  years.  This  is  of  the  same  order  of  magnitude  as 
the  most  recent  estimate  made  by  Rutherford,  and  this  result  is 
supposed  to  afford  evidence  in  favour  of  the  view  that  actinium  is 
the  intermediate  disintegration  product  between  uranium  and  radium. 

H.  M.  D. 

Radioactinium.  Oskar  Hahn  {Phil.  Mag.,  1907,  [vi],  13, 
165 — 180.  Compare  Abstr.,  1906,  ii,  323). — Radioactinium  is  a 
direct  disintegration  product  of  actinium  and  is  the  direct  parent  of 
actinium  X.  The  transformation  of  actinium  into  radioactinium  is 
rayless.  The  latter  product  emits  only  a-rays,  and  is  half  transformed 
in  about  19 ‘5  days.  The  methods  of  separation  employed  for  the 
isolation  of  radioactinium  throw  no  definite  light  on  its  properties. 

J.  C.  P. 

The  Supposed  Derivation  of  Radium  from  Uranium.  Jose 
Munoz  del  Castillo  {Anal.  Fis.  Quim.,  1905,  3,  60 — 64). — The 
experimental  results,  obtained  in  the  examination  of  the  radioactive 
pyromorphite  of  Issy  l’Eveque,  the  radioactive  barytes  of  Carlsbad,  and 
the  radioactive  deposits  of  the  thermal  springs  of  Battaglia,  Baden- 
Baden,  and  Nauheim  (all  of  which  materials  are  quite  free  from 
uranium)  favour  the  view  that  radium,  thorium,  and  uranium  are  three 
independent  radioactive  chemical  elements.  G.  T.  M. 

Relative  Activity  of  Radium  and  Thorium,  Measured  by  the 
•y-Radiation.  A.  S.  Eve  {Amer.  J.  Sci.,  1906,  [iv],  22,  477 — 480. 
Compare  Abstr.,  1906,  ii,  593). — It  is  found  that  radium  is  6  9  x  106 
times  as  active  as  thorium  when  both  are  in  radioactive  equilibrium, 
when  the  activity  is  measured  by  the  y-rays.  In  the  preparation  of 
the  commercial  salts  of  thorium,  about  one-half  of  the  radiothorium 
in  the  radioactive  minerals  is  abstracted.  By  measurement  of  the 
y-activity,  it  is  found  that  the  thorium  and  its  products  in  thorianite 
is  about  2‘5  times  as  active  as  the  thorium  and  its  products  in  thorium 
nitrate.  This  result  is  in  good  agreement  with  those  obtained  by  the 
a-ray  method  and  by  the  emanation  method. 
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In  consequence  of  the  continued  increase  in  the  proportion  of 
radiothorium,  commercial  thorium  nitrate  cannot  be  used  as  a 
standard  for  y-ray  measurement  as  was  suggested  previously. 

H.  M.  D. 

Velocity  and  Energy  of  the  a-Particles  from  Radioactive 
Substances.  Ernest  Rutherford  (Phil.  Mag.,  1907,  [vi],  13, 
110 — 117.  Compare  Abstr.,  1906,  ii,  719;  Rutherford  and  Hahn, 
ibid  ). — -The  initial  velocities  of  expulsion  of  the  a-particles  from  the 
products  of  the  radio-elements  all  lie  between  1*56  x  109  and2‘25  x  109 
cm.  per  second.  The  a-particles  emitted  from  thorium  C  have  the 
greatest  velocity,  and  those  from  uranium  and  radium  have  the  least 
velocity.  The  average  velocity  and  average  energy  of  the  a-particles 
from  the  thorium  and  actinium  families  are  nearly  equal,  and  are 
greater  than  the  corresponding  values  for  the  radium  family.  The 
total  energy  liberated  in  consequence  of  the  successive  disintegrations 
of  a  radium  atom  is  less  than  the  corresponding  value  for  the  thorium 
atom,  but  is  greater  than  that  for  actinium.  It  is  noteworthy  that 
for  a  large  number  of  the  radioactive  products  the  velocity  of 
expulsion  of  the  a-particle  for  each  of  the  radioactive  families 
increases  progressively  as  the  period  of  transformation  decreases. 
Hence  it  is  probable  that  tho  velocity  of  expulsion  of  the  particle  is 
least  for  the  most  stable  atoms.  J.  0.  P. 

The  Radioactivity  of  Spanish  Medicinal  Springs.  Josi5 
Mutfoz  del  Castillo  (Anal.  Fis .  Quim.,  1906,4,  119 — 120,  147 — 149). 
— The  waters  from  fourteen  medicinal  springs,  obtained  from  nine 
hydropathic  establishments,  have  been  examined  with  the  result  that 
several  samples  formerly  supposed  to  possess  no  radioactive  properties 
have  now  been  found  to  exhibit  a  slight  degree  of  radioactivity. 
Another  series  of  investigations,  carried  out  with  Engler  and  Sieve- 
king’s  apparatus,  showed  that  specimens  from  fourteen  different 
springs  were  all,  with  one  exception,  more  or  less  radioactive.  As 
these  samples  lose  their  radioactivity  very  appreciably  on  keeping,  the 
tests  were  made  a3  soon  as  possible  after  collection.  In  the  case  of  the 
water  from  Burgas  de  Orense  the  dissolved  gases  were  also  very  radio¬ 
active.  G.  T.  M. 

The  Radioactivity  of  Medicinal  Springs  containing  Nitrogen. 

Jose  Munoz  del  Castillo  (Anal.  Fis.  Quim.,  1906,  4,  189 — 192). — 
Those  Spanish  mineral  waters  containing  nitrogen,  which  are  reputed 
to  have  a  valuable  therapeutic  action,  owe  this  property  to  the  presence 
of  a  radioactive  emanation.  Samples  from  ten  different  sources  all 
exhibited  radioactivity;  these  specimens  contained  some  carbon  dioxide, 
but  oxygen  was  more  or  less  displaced  by  nitrogen.  G.  T.  M. 

Probable  Relationship  Subsisting  between  the  Radio¬ 
activity  of  Minerals  and  Cold  Springs  in  the  Sierra  de 
Guadarrama.  Jose  Munoz  del  Castillo  (Anal.  Fis.  Quim.,  1906,  4, 
263 — 269). — A  study  of  the  radioactive  minerals  and  springs  found  in 
the  vicinity  of  Guadarrama  leads  to  the  view  that  the  water  owes  its 
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activity  to  the  fact  that  it  has  percolated  through  layers  of  radioactive 
minerals. 

These  minerals  belong  to  many  different  species  all  of  which  are 
rare ;  titanium  and  iron  are  the  predominant  elements,  accompanied  in 
certain  instances  by  manganese,  bismuth,  copper,  and  other  common 
elements.  The  most  radioactive  specimens  show  traces  of  uranium. 
These  very  active  substances  were  found  on  the  highest  points  of  the 
Sierra,  so  that  the  melted  snow  at  once  comes  into  contact  with  them. 

G.  T.  M. 

Radioactivity  of  Thermal  Mud  deposited  from  the  Bagni  di 
Lucca  (Tuscany).  Giuseppe  Magri  ( Atti  R.  Accad.  Lincei,  1906, 
[v],  15,  ii,  699 — 704). — The  author  has  separated  the  constituents  of 
the  mud  deposited  by  the  thermal  springs  of  Bagni  di  Lucca  by  means 
of  the  ordinary  group  precipitants,  and  has  tested  the  radioactivities 
of  equal  weights  of  the  various  precipitates  by  means  of  the  electro- 
scopic  method.  In  this  way  he  has  demonstrated  the  presence  of 
several  radioactive  substances,  and  the  physical  examination  of  the 
emanations  are  in  accord  with  the  chemical  properties  of  the  groups  in 
indicating  the  presence  of  radium  and  thorium.  The  sulphide  pre¬ 
cipitate  of  Group  II  exhibits  strong  dispersion,  which  is  possibly  due 
to  polonium  or  one  of  the  radium  products.  No  conclusion  can 
be  drawn  as  regards  the  presence  of  actinium.  T.  H.  P. 

The  Radioactivity  of  Ashes  from  the  Last  Eruption  of 
Vesuvius  [April  1906].  Jose  Munoz  del  Castillo  (Anal.  Fis.  Quinn., 
1906,  4,  124). — A  specimen  of  Vesuvian  ash,  collected  from  the 
deck  of  a  steamer  stationed  at  Naples  at  the  time  of  the  eruption,  was 
found  to  be  a  light  grey  powder,  which  when  sifted  had  D  1*20, 
and  when  examined  by  Elster  and  Geitel’s  method  indicated  less  than 
18'57  volts  per  100  grams  of  material  per  hour.  G.  T.  M. 

Radioactive  Minerals  from  Motril  (Granada).  Jose  Munoz  del 
Castillo  (Anal.  Fis.  Quim.,  1906,  4,  46 — 48). — Samples  of  minerals 
containing  iron  and  copper  from  Motril  (Granada)  were  generally 
found  to  be  more  or  less  radioactive,  as  was  also  in  a  slight  degree  a 
sample  of  spring  water  from  the  same  locality.  G.  T.  M. 

Radioactive  Cinnabar  from  Granada  [Spain].  Josi:  Munoz 
del  Castillo  (Anal.  Fis.  Quim.,  1906,  4,  58 — 59). — In  examining  the 
radioactivity  of  the  non-uraniferous  Spanish  minerals,  a  small  specimen 
of  cinnabar  from  Albuiiol,  Granada,  was  studied  and  found  to  produce 
an  appreciable  effect  on  a  photographic  plate  after  twenty  to  thirty- 
two  days.  G.  T.  M. 

Radioactivity  from  the  Human  Body.  Josfe  Munoz  del 
Castillo  (Anal.  Fis.  Quim,,  1906,4,  202 — 205). — The  rate  of  decay  of 
the  radioactivity  exhibited  by  the  medicinal  water  of  Caldas  de  Oviedo 
was  determined  at  frequent  intervals  (four  to  seven  days),  and  it  was 
found  that  it  had  practically  disappeared  in  one-and-a-half  months. 
Fresh  samples  of  this  water  were  administered  to  a  human  subject 
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with  the  result  that  a  slight  amount  of  radioactivity  could  be  detected 
by  Engler  and  Sieveking’s  apparatus  in  the  urine  and  also  in  the 
expired  air.  G.  T,  M. 

Electrical  Conductivity  of  Alloys.  I.  Relation  between 
Conductivity  and  Constitution.  W.  Guertler  ( Zeit .  anorg.  Chent., 
1906,  51,  397 — 433). — From  a  comparison  of  the  curves  representing 
the  relation  between  the  electrical  conductivity  and  composition  of 
numerous  binary  alloys  with  the  constitution  of  the  latter  as  deter¬ 
mined  more  particularly  by  thermal  and  microscopic  methods,  a  number 
of  rules  showing  how  the  constitution  of  alloys  can  be  deduced  from 
their  electrical  conductivity  have  been  established.  The  available  data 
on  conductivity  and  on  constitution  are  discussed  in  detail,  and  it  is 
shown  that  the  rules  in  question  give  results  which  are  trustworthy 
and  in  good  agreement  with  those  obtained  by  other  methods  when 
account  is  taken  of  the  very  different  temperatures  at  which  the 
conductivity  and  thermal  observations  have  been  carried  out. 

The  conductivity  data  are  taken  from  papers  by  Matthiessen, 
Le  Chatelier,  and  others,  and  are  compared  with  the  results  of  thermal 
and  microscopic  observations  by  Tammann  and  his  pupils,  by  Heycock 
and  Neville,  and  others. 

The  more  important  rules  connecting  conductivity  and  constitution 
of  binary  alloys  are  as  follows  :  (1)  Alloys  the  electrical  conductivity 
of  which  is  a  linear  function  of  the  volume  concentration  of  the 
components  are  not  mutually  miscible  to  any  appreciable  extent  in 
the  solid  state,  and  conversely ;  (2)  the  conductivity  curve  (the  values 
of  the  conductivity  being  plotted  as  ordinates  against  the  volume  con¬ 
centration)  of  alloys  which  form  a  complete  series  of  mixed  crystals  is 
continuous,  but  falls  rapidly  on  both  sides  from  the  points  representing 
the  conductivity  of  the  pure  metals  and  shows  a  flat  minimum ;  (3)  if 
the  components  show  only  limited  miscibility,  the  first  law  holds  for 
the  parts  of  the  curve  between  the  concentrations  of  the  saturated 
mixed  crystals,  the  second  law  for  the  parts  between  the  pure  metals 
and  the  saturated  mixed  crystals  ;  (4)  if  two  metals  form  m  compounds, 
the  complete  diagram  can  be  divided  up  into  in  +  1  single  binary 
diagrams,  and,  conversely,  from  the  shape  of  the  curve  information  as 
to  the  existence  of  compounds  can  be  obtained. 

It  is  pointed  out  that  a  sharp  point  on  the  conductivity  curve  always 
indicates  the  presence  of  a  chemical  compound,  but,  contrary  to  the 
view  of  Liebenoff,  the  converse  does  not  always  hold. 

In  the  course  of  the  paper,  the  effect  of  small  quantities  of  other 
metals  on  the  properties  of  iron  are  discussed,  and  it  is  shown,  in 
accordance  with  the  above  laws,  that  the  conductivity  of  the  iron 
is  only  seriously  affected  when  the  admixture  is  present  in  solution. 

From  an  investigation  of  the  system  copper-zinc,  Shepherd  (Abstr., 
1904,  ii,  662)  had  drawn  the  conclusion  that  the  elements  do  not  enter 
into  chemical  combination,  whilst  the  conductivity  curve,  as  determined 
by  Matthiessen,  indicates  formation  of  a  compound.  The  author 
points  out  that  Shepherd’s  observations  may  be  interpreted  as 
indicating  the  existence  of  a  compound  of  the  formula  Cu2Zn3. 

A  bibliography  of  the  subject  is  appended.  G.  S. 
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Variation  of  Electrical  Conductivity  with  Change  of 
Temperature  in  Solutions  of  Sodium  and  Potassium  Chlorides. 

Aurelio  SuArez  Inclan  {Anal.  Fis.  Quim.,  1906,  4,  94 — 98). — The 
electrical  conductivities  of  solutions  of  1  mol.  of  sodium  chloride  in 
17  73,  26 *52,  and  35  ’36  mols.  of  water  were  determined  over  a  range 
of  temperatures  from  2—96° ;  the  results  when  plotted  showed  points 
of  inflexion  for  the  first  solution  at  20°  and  for  the  other  two  at  35°. 
Solutions  containing  1  mol.  of  potassium  chloride  in  11*85,  23*70, 
35*55,  and  47*40  mols.  of  water  were  similarly  examined  at  3 — 94°; 
the  first  solution  seemed  to  have  a  point  of  inflexion  below  0°,  whilst 
with  the  other  three  the  inflexion  occurred  at  50°,  60°,  and  75° 
respectively,  G.  T.  M. 

Relation  of  Solution  Pressure  to  Surface  Condition  in 
Metals.  Charles  E.  Fawsitt  ( J .  Soc.  Chem.  Ind.,  1906,  25, 
1133 — 1134). — The  surface  condition  of  rods  of  iron,  silver,  and  gold 
has  been  examined  by  measuring  the  difference  of  potential  between 
these  and  solutions  of  the  corresponding  salts.  By  rotating  the  rods 
at  about  six  revolutions  per  second,  constant  results  were  readily 
obtained.  With  a  series  of  steels  containing  different  amounts  of 
carbon,  it  was  found  that  the  potential  difference  in  0*5  molar  ferrous 
sulphate  solution  is  practically  constant  and  equal  to  that  of  ferrite. 

The  solution  pressure  of  brightly  polished  silver  is  diminished  by 
annealing  at  a  red  heat,  but  attains  its  initial  value  after  the  silver 
has  been  hammered  until  hard.  In  the  case  of  gold,  after  annealing 
and  hardening,  the  solution  pressure  is  greater  than  that  of  the 
polished  metal.  A  roughening  of  the  surface  of  iron  or  steel  by 
etching  or  blasting  also  produces  an  increase  of  the  solution  pressure. 
This  is  attributed  to  the  greater  surface  of  contact  of  the  metal  with 
the  solution.  H.  M.  D. 

The  Hydrogen-Oxygen  Cell.  II.  Fritz  Haber  and  Glyn  W.  A. 
Foster  ( Zeit .  anorg.  Chem.,  1906,  51,  289 — 314.  Compare  this 
vol.,  ii,  6). — In  a  former  paper  it  was  shown  that,  whilst  the 
E.M.F’s  of  hydrogen  and  oxygen  concentration  cells  and  of  hydrogen- 
oxygen  cells  at  high  temperatures,  gold  and  platinum  being  used  as 
electrodes  and  glass  and  porcelain  as  electrolytes,  are  in  satisfactory 
quantitative  agreement  with  the  thermodynamical  theory,  the  influence 
of  varying  pressures  of  water  vapour  on  the  E.M.F.  of  hydrogen 
concentration  cells  is  in  qualitative,  but  not  in  quantitative  agreement 
with  the  theory.  It  is  now  shown  that  this  divergence  is,  to  some 
extent  at  least,  due  to  the  absorption  and  retention  of  water  vapour  by 
the  material  of  the  electrolytes,  even  at  1000°. 

In  the  experiments  with  porcelain,  the  middle  part  of  a  tube  of  this 
material  was  coated  outside  and  inside  with  platinum  or  gold  ;  the 
outer  electrode  was  in  contact  with  a  slow  stream  of  air  and  served  as 
normal  electrode,  whilst  the  inner  electrode  was  in  contact  with  the 
gases  under  investigation.  The  experiments  at  860°  and  1000°  con¬ 
firmed  the  results  of  Haber  and  Fleischmann  ( loc .  cit.). 

As  regards  the  influence  of  water  vapour,  the  thermodynamic  theory 
requires  that,  if  the  material  of  the  electrolyte  is  not  indifferent  to  it, 
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the  effect  of  increased  vapour  pressure  of  water  on  the  E.M.F.  of  the 
oxygen  concentration  cell  must  be  in  the  opposite  direction  to  that  in 
the  hydrogen  concentration  cell,  and  for  the  same  change  of  vapour 
pressure  the  magnitude  of  the  effect  should  be  equal  in  the  two  cases. 
Experiments  with  porcelain  show  that  the  changes  of  E.M.F.  are  in 
opposite  directions,  as  is  to  be  expected,  but  a  slight  divergence  is 
found  from  the  values  required  by  theory,  probably  due  to  experi¬ 
mental  error. 

Measurements  with  glass  were  made  at  450°,  and  it  is  shown  that 
the  deviations  from  the  simple  formula  for  the  E.M.F.  are  due  to  the 
action  of  water  vapour  on  the  electrolyte.  Cr.  S. 

The  Hydrogen-Oxygen  Cell.  III.  Fritz  Haber  {Zeit.  anorg. 
Chem.,  1906,  51,  356 — 368.  Compare  preceding  abstract). — The  paper 
deals  with  the  development  of  a  suggestion  which  is  now  finding  fairly 
general  acceptance  (compare  Nernst  and  von  Wartenberg,  Abstr.,  1906, 
ii,  729;  Lorenz  and  Hauser,  Abstr.,  1906,  ii,  825),  that  a  platinum 
electrode  saturated  with  oxygen  is  not  completely  reversible,  an  oxide  of 
platinum  being  formed  which  is  electrically  active,  but  has  a  smaller 
oxygen  pressure  than  the  gas  itself.  From  Bose’s  value  for  the  E.M.F. 
of  the  hydrogen-oxygen  cell  (1T4  volts)  as  compared  with  the 
thermodynamical  value  at  the  ordinary  temperature,  1*23  volts,  it  is 
calculated  that  the  oxygen  pressure  of  the  compound  in  question  is 
10  ~6  atmospheres. 

In  a  previous  paper,  the  reduction  potential  of  hydrogen  peroxide 
was  estimated  at  08  volt,  and  from  this,  employing  the  former  value 
for  the  E.M.F.  of  the  hydrogen-oxygen  cell,  1’4  volts  was  obtained  as 
the  oxidation  potential  of  the  peroxide.  With  the  new  value,  L23 
volts,  the  oxidation  potential  of  hydrogen  peroxide  is  L66  volts,  and 
is  therefore  identical  with  the  potential  at  which  water  is  decomposed 
between  platinum  electrodes.  On  this  basis  it  is  suggested  that  in  the 
latter  process  two  OH'  ions  unite  to  form  hydrogen  peroxide  which 
is  immediately  decomposed  in  contact  with  the  oxidised  platinum 
surface. 

If  a  platinum  electrode  is  dipped  into  hydrochloric  acid  containing 
chlorine  and  then  washed  thoroughly  with  water  and  hot  alkali,  it 
gives  a  blue  coloration  with  potassium  iodide  and  starch,  much  more 
intense  than  that  produced  by  the  catalytic  action  of  the  metal  on  the 
oxygen  of  the  air.  Since  this  effect  is  retained  when  the  potential  falls 
to  that  of  platinum  in  contact  with  a  solution  containing  Pt'"'  ions,  it 
is  considered  that  the  metal  has  been  attacked  with  formation  of  a 
solid  platinum  compound.  An  electrode  which  has  undergone  anodic 
polarisation  in  sulphuric  acid  shows  similar  behaviour.  These  observa¬ 
tions  also  support  the  view  that  passivity  is  connected  with  the  forma¬ 
tion  of  a  superficial  layer  of  oxide. 

In  addition  to  the  investigations  at  high  temperatures  with  glass  and 
porcelain  as  electrolytes  (preceding  abstract),  similar  measurements  have 
now  been  carried  out  with  potassium  and  sodium  hydroxides  as  electro¬ 
lytes,  and  it  is  shown  that  in  this  case  also  the  results  are  in  excellent 
accord  With  the  thermodynamical  theory.  Gr.  S. 
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Electrolysis  of  Dilute  Solutions  of  Acids  and  Alkalis  at 
Low  Potentials :  Dissolving  of  Platinum  at  the  Anode  by  a 
Direct  Current.  George  Senter  (Trans.  Faraday  Soc.,  1906,  2, 
142 — 149). — Dilute  solutions  of  sulphuric  acid  and  sodium  hydroxide 
have  been  submitted  to  the  action  of  a  current  between  platinum 
electrodes  at  a  potential  below  that  at  which  gaseous  oxygen  is  evolved. 
The  current  density  at  the  anode  was  1 — 2  x  10“ 7  amperes  per  square 
centimetre  and  the  anode  potential  — 1-4  to  — 1-55  volts,  the  electrolysis 
being  continued  for  three  or  four  days.  In  these  circumstances  an 
oxidising  substance  is  formed  in  very  small  quantity  at  the  anode.  It 
is  very  stable,  especially  in  alkaline  solutions,  and  is  not  destroyed  by 
boiling.  It  liberates  iodine  from  hydriodic  acid,  but  does  not  react 
with  titanic  acid  like  hydrogen  peroxide.  Under  the  same  conditions 
small  quantities  of  platinum  are  dissolved  from  the  anode  in  acid  solu¬ 
tions,  this  action  taking  place  to  a  greater  extent  with  electrodes  which 
have  been  used  for  some  time  then  with  fresh  electrodes.  The  solvent 
action  is  not  observed  in  the  electrolysis  of  alkalis  and  the  author 
supposes  that  the  platinum  is  superficially  oxidised,  the  oxide  dissolving 
in  acid  but  not  in  alkaline  solutions.  H.  M.  D. 

Electrolysis  of  the  Alkali  Chlorides.  Conductivity,  Density, 
and  Specific  Heat  of  Simple  and  Mixed  Solutions  of  Sodium 
Chloride  and  Sodium  Hydroxide.  Louis  Demolis  (J.  Chim.  Phys., 
1906,  4,  528 — 546). — Numerous  data  have  been  obtained  for  the 
electrical  conductivity,  density,  and  specific  heat  of  solutions  containing 
sodium  chloride  and  hydroxide  at  a  series  of  different  concentrations 
and  temperatures. 

The  density  of  pure  sodium  chloride  solutions  and  of  mixed  solutions 
can  be  expressed  by  the  equation  D(  =  [0’999871  +0‘037298iV'- 
0  062455^2  +  0  00103if-0  06688^2]/l +0-00039i,  in  which  N  and  R 
are  the  numbers  of  grams  of  sodium  chloride  and  sodium  hydroxide  per 
litre  respectively,  and  t  is  the  temperature.  The  specific  heat  values 
for  sodium  chloride  solutions  are  found  to  satisfy  the  formula  proposed 
by  Mathias.  H.  M.  D. 

Electrolysis  of  the  Alkali  Chlorides.  Refractive  Index, 
Viscosity  and  Ionic  Transport  Ratio  of  Simple  and  Mixed 
Solutions  of  Sodium  Chloride  and  Hydroxide.  E.  Briner 
(J.  Chim.  Phys.,  1906,  4,  547 — 564). — From  the  experimental  data  for 
the  refractive  index  at  18°  and  for  the  sodium  line  the  following 
equations  are  deduced.  For  solutions  of  sodium  chloride,  na=  1*3334  + 
0  031683G  -  0-0669(72;  for  sodium  hydroxide,  nD=  1'3334  +  0‘032694(7  — 
0‘06289(72  j  for  potassium  hydroxide,  nD  =  1'3342  +  0‘031866(7- 
0-06112(?2,  in  which  C  denotes  the  concentration  in  grams  per  litre. 
The  refractive  index  of  a  solution  containing  sodium  chloride  and 
hydroxide  cannot  be  represented  accurately  by  an  equation  of  this 
type. 

The  data  for  the  coefficient  of  viscosity  at  20° -can  be  represented  by 
similar  equations.  Sodium  chloride,  rj  =  0-010015  +  0'041 004(7  + 
0-0764G2j  sodium  hydroxide,  rj=  0  010015  +  0  04457(7  +  0  06321(72 ; 
potassium  hydroxide,  17  =  0-010015 +  0-0418(7-f-0-074(72.  The  viscosity 
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coefficients  for  solutions  of  sodium  chloride  and  of  potassium  hydroxido 
are  also  calculated  by  means  of  the  formula  suggested  by  Euler. 

The  transport  number  of  the  anion  in  sodium  hydroxide  at  a  concen¬ 
tration  of  84-2  grams  per  litre  was  found  to  be  085  at  20 — 25°  and 
0  858  at  15°;  in  potassium  hydroxide  at  a  concentration  of  152  grams 
per  litre,  0‘75°.  H.  M.  D. 

Electrolytic  Oxidation  in  presence  of  Fluorine  Ions. 
Mario  G.  Levi  and  F.  Ageno  (Atti  R.  Accad.  Lincei ,  1906, 
15,  ii,  549 — 555,  615 — 620.  Compare  Skirrow,  Abstr.,  1903,  ii,  69, 
and  Muller,  Abstr.,  1904,  ii,  811  and  812). — Using  solutions  of 
chromium  sulphate,  normal  as  regards  the  salt  and  sulphuric  acid,  the 
authors  find  that  the  yield  of  chromic  acid  obtained  on  electrolysis  is 
increased  by  the  presence  of  hydrofluoric  acid  and  by  the  use  of 
platinised  platinum  electrodes.  The  highest  yield  obtained  was  78% 
of  chromic  acid,  a  value  comparable  with  that  obtained  industrially 
by  means  of  peroxidised  lead  electrodes  (compare  Ahrens,  Elektrochemie, 
1903,  539,  and  Miiller  and  Soller,  Abstr.,  1906,  ii,  66) ;  the  amount  of 
hydrofluoric  acid  present,  OAOSiV",  was  only  about  one-fifth  of  that 
used  by  Skirrow  ( loc .  cit.).  The  diminution  of  the  current  density, 
due  to  the  platinising  of  the  electrodes,  probably  exerts  a  favourable 
influence  on  the  yield  of  chromic  acid. 

The  addition  of  sodium  fluoride  favours  the  electrolytic  oxidation  of 
sodium  sulphite  to  dithionate,  with  which  corresponds  a  higher  anodic 
potential  than  with  the  sulphate,  the  other  oxidation  product  of  the 
sulphite.  With  smooth  platinum  electrodes,  the  yield  of  dithionate  is 
raised  from  18’6  to  21  -3%  by  the  presence  in  the  solution  of  1  *25%  of 
sodium  fluoride  and  from  21  to  26 ‘1%  by  3%  of  the  fluoride. 
When  platinised  platinum  electrodes  are  used,  the  presence  of  fluorine 
ions  is  insufficient  to  raise  the  anodic  potential  to  the  value  necessary 
for  dithionate  to  be  formed,  so  that  the  sulphite  undergoes  complete 
oxidation  to  sulphate. 

The  authors  have  also  electrolysed  either  solutions  of  ammonium 
sulphate  rendered  alkaline  by  sodium  or  potassium  hydroxide,  or 
solutions  of  free  ammonia,  in  presence  of  sodium  or  potassium 
fluoride,  the  electrodes  being  of  smooth  platinum  and  the  cathode 
being  separated  by  a  diaphragm  containing  20%  sodium  or  potassium 
hydroxide  solution,  according  to  the  fluoride  used.  The  oxygen  and 
nitrogen  (by  difference)  in  the  anodic  gases  were  determined,  and  also 
the  nitrite  and  nitrate  formed  in  the  solution.  In  this  oxidation 
also  the  fluorine  ions  produce  a  slight  but  appreciable  increase  in 
the  yield  of  the  compound  with  which  corresponds  the  higher  potential, 
that  is,  the  nitrate. 

Electrolysis  of  manganese  salts  in  presence  of  hydrofluoric  acid 
gave  results  agreeing  with  those  of  Skirrow  (Abstr.,  1903,  ii,  69). 
For  the  estimation  of  the  permanganate  the  authors  used  a  method 
similar  to  Ballmann’s  spectroscopic  method  for  estimating  lithium  in 
mineral  waters  (compare  Ranzoli,  Abstr.,  1901,  ii,  423),  the  appearance 
or  disappearance  of  the  characteristic  striae  in  the  absorption  spectrum 
of  the  permanganate  being  observed.  Using  an  Auer  light  and  a 
layer  of  solution  10  cm.  in  thickness,  the  minimum  concentration  of 
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permanganate  for  which  these  striaa  are  visible  is  0000002  gram 
per  c.c. 

The  use  of  fluorine  ions  was  also  applied  in  the  electrolysis  of  a 
number  of  organic  compounds,  but  no  useful  results  were  obtained. 

T.  H.  P. 

Specific  Heat  and  Specific  Gravity  of  Allotropic  Modi¬ 
fications  of  Solid  |  Elements.  Albert  Wigand  (Ann.  Physik, 
1907,  [iv],  22,  64 — 98). — From  Richarz’s  theory  (Abstr.,  1893,  ii,  404  ; 
Ann.  Physik,  1899,  67,  704)  it  is  possible  to  deduce  the  conclusion 
that  the  greater  the  specific  gravity  of  any  modification  of  an  element 
the  smaller  is  its  specific  heat.  It  is  now  shown,  partly  with  data 
obtained  by  the  author,  that  the  rule  is  valid  for  the  various 
modifications  of  carbon,  boron,  silicon,  phosphorus,  sulphur,  arsenic, 
selenium,  tellurium,  and  tin.  J.  C.  P. 

Variation  with  Temperature  of  the  Specific  Heat  of  Solid 
Elements.  Albert  Wigand  (Ann.  Physik,  1907,  [iv],  22,99 — 106). 
— Available  data  bearing  on  the  relation  of  the  specific  heats  of  the 
elements  to  temperature  are  brought  together  and  represented  on  a 
large  diagram.  The  extent  to  which  elements  of  low  atomic  weight 
and  small  atomic  volume  deviate  from  Dulong  and  Petit’s  law  is 
discussed,  and  it  is  shown  that  the  validity  of  the  law  is 
much  more  extensive  at  high  temperatures  than  at  low  temperatures. 

J.  C.  P. 

Phenomena  accompanying  Fusion  and  Crystallisation. 

Daniel  Vorlander  (Ze.it.  physikal.  Chern.,  1906,  57,  357 — 366).-- 
Under  normal  conditions  jo-anisylideneanisidine,  p-anisylidenephenet- 
idine,  and  anisylidene-jo-aminoacetophenone  melt  to  isotropic  liquids, 
but  if  drops  of  the  liquid  substances  are  supercooled  a  fluid  aniso¬ 
tropic  phase  appears,  exhibiting  double  refraction.  The  supercooling 
of  the  isotropic  liquid  is  in  fact  of  great  importance  in  the  search  for 
fluid  crystalline  substances. 

The  following  substances  are  capable  of  existence  in  two  fluid  crystal¬ 
line  phases  (compare  Lehmann,  Abstr.,  1906,  ii,  836)  :  anisylidene- 
aminoacetophenone,  ethyl  jp-azoxybromocinnamate,  ethyl  anisylidene- 
jp-aminocinnamate,  and  ethyl  jp-acetoxyazobenzeneacrylate.  There  are 
therefore  for  each  of  these  substances  three  temperatures  which 
correspond  with  a  freezing  point  or  a  transition  temperature  :  thus, 

solid  crystalline  bright  fluid  crystalline  7^  dark  fluid  crystalline 
.1  _  2 

7^.  isotropic  liquid.  Another  interesting  substance  is  anisylidene- 

jp-aminobenzoic  acid,  which  exists  in  two  solid  modifications  and  also 
melts  to  a  crystalline  fluid. 

The  author  has  succeeded  in  observing  fluid  crystals  with  straight 
edges  and  regular  angles,  and  the  photographic  reproductions  accom¬ 
panying  the  paper  show  that  there  is  but  little  difference  in  the  mode 
of  growth  of  fluid  and  solid  crystals.  It  is  noteworthy  that  the  form 
of  fluid  crystals  is  affected  to  a  relatively  slight  extent  by  alterations 
in  chemical  composition,  J,  C.  P. 
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Apparatus  for  Sublimation  in  a  Vacuum.  R.  Kempf  ( Chem 
Zeit.,  1906,  30,  1250.  Compare  Krafft  and  Weilandt,  Abstr.,  1896, 
ii,  635  ;  Riiber,  Abstr.,  1900,  ii,  468). — The  apparatus  described  and 
figured  consists  of  three  glass  parts :  a  long  bulb  which  is  inclined 
downwards,  and  in  which  the  substance  is  heated,  is  ground  into  the 
end  of  a  wide,  horizontal  tube  which  receives  the  sublimate ;  the  other 
end  of  the  tube  is  ground  into  a  cap  fitted  with  a  tap.  The  nozzle  of 
the  cap  is  attached  to  a  pump,  and  the  bulb  and  a  portion  of  the  tube 
are  inserted  into  an  air-oven  which  is  heated  after  the  apparatus  has 
been  evacuated.  The  advantages  claimed  for  the  apparatus  are  that 
the  sublimate  cannot  drop  back  on  to  the  heated  surface,  that  the 
sublimation  may  be  carried  out  under  any  desired  pressure  or  in  the 
cathode-light  vacuum,  and  that  the  sublimate  can  be  removed  quantita¬ 
tively  and  the  apparatus  readily  cleaned.  G.  Y. 

Distillation  and  Desiccation  in  Vacuum  by  Means  of  Low 
Temperatures.  Arsene  d’Arsonval  and  Fred.  Bordas  (Ann.  Chim. 
anal.,  1907,  12,  4 — 7). — The  distilling  flask  or  desiccator  is  connected 
with  a  water  air-pump,  the  vapours  are  condensed  on  a  surface  cooled 
by  liquid  air  or  solid  carbon  dioxide  and  acetone,  and  the  last  traces 
are  absorbed  by  especially  prepared  charcoal.  A  Crookes’s  vacuum 
bulb  serves  as  manometer.  For  details  the  original  article  and 
illustration  should  be  consulted.  L.  de  K. 


Ebullioscopic  Behaviour  of  Aliphatic  Acids  with  Abnormal 
Vapour  Densities.  Ernst  Beckmann  [with  E.  Bernhard,  Eremie- 
Popa,  and  Werner  Gabel]  (Zeit.  physikal.  Chem.,  1906,  57, 129 — 146). 
— The  boiling  point  elevation  constant  K  can  be  calculated  by  the 
formula  0'0222Jw,  even  for  those  solvents  (formic,  acetic,  propionic, 
and  butyric  acids,  &c.)  the  vapour  densities  of  which  are  abnormally  large 
at  their  boiling  points.  The  following  table  gives  the  mean  values  of 
K  for  the  four  fatty  acids  mentioned,  obtained  experimentally  by  using 
such  solutes  as  benzil,  benzanilide,  and  diphenylamine,  and  also  the 
values  of  K  calculated  from  the  latent  heat  of  vaporisation  : 


Solvent. 

Formic  acid  .. 
Acetic  acid  .. 
Propionic  acid 
Butyric  acid . . . 


K.  From  b.  p. 
experiments. 

24-0 

29-9 

35-1 

39-4 


K.  From  heat 
of  vaporisation. 
23-2 
30-7 
37-5 
33-4 


The  available  data  for  the  heat  of  vaporisation  in  many  cases  exhibit 
marked  discrepancies,  and  in  these  cases  at  least  the  experimentally 
deduced  values  of  K  are  to  be  preferred. 

Sodium  and  potassium  formates  and  potassium  sulphate  appear  to  be 
dissociated  to  a  large  extent  in  formic  acid  solution.  Acetates,  pro¬ 
pionates,  butyrates,  and  stearates  have  in  general  the  normal  molecular 
weight  when  dissolved  iD  the  corresponding  acid,  but  it  is  noteworthy 
that  strontium  and  calcium  acetates  exhibit  a  tendency  to  association  in 
acetic  acid  solution.  J,  C.  P. 


72 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Thermostat  for  Low  Temperatures.  W.  Kuntze  ( Centr . 
Baht.  Par.,  1906,  ii,  17,  684 — 688). — A  thermostat  for  low 
temperatures  (about  20°)  is  described  with  sketches.  It  consists  of  a 
double-walled  wooden  box  containing  a  lower  zinc  water  chamber 
which  may  be  heated  when  necessary  and  an  upper  one  for  cooling. 
When  desired,  the  water  in  the  lower  chamber  can  be  quickly  cooled  by 
means  of  a  cooling  tube  connected  with  the  upper  cold  water  chamber. 

N.  H.  J.  M. 

Behaviour  of  Certain  Substances  at  Low  Temperatures. 
A.  Heiduschka  (Arch.  Pkarm.,  1906,  244,  569 — 571). — The  following 
miscellaneous  observations  at  the  temperature  of  liquid  air,  —  186°, 
are  selected  from  those  enumerated. 

Alcoholic  solutions  of  indigotinsulphonic  acid  and  of  certain  sulphur 
dyes  fluoresce. 

The  fluorescence  of  an  alcoholic  solution  of  methyl-violet  BB 
was  not  diminished  by  admixture  with  an  equal  amount  of 
aniline,  although  a  solution  of  the  dye  in  this  solvent  exhibited  no 
fluorescence. 

An  alcoholic  solution  of  methylene-violet  RBA,  from  which  the 
fluorescence  had  been  removed  at  the  ordinary  temperature  by 
the  addition  of  alcoholic  chrysoidine,  recovered  its  fluorescence  to 
some  extent. 

Solutions  of  ferric  and  aluminium  hydroxides,  of  protargol,  and  of 
egg-albumin  were  not  coagulated  ;  on  thawing,  clear  solutions  were 
obtained.  C.  F.  B. 

Course  of  Chemical  Reactions  at  High  Temperatures. 
Franz  Fischer  (Chem.  Zeit.,  1906,  30,  1291 — 1295). — The  influence 
of  temperature  on  chemical  equilibrium  and  on  reaction  velocity  is 
discussed.  As  an  instance  of  the  formation  of  a  substance  more  stable 
at  high  temperatures  than  at  low,  the  fact  that  nitric  oxide  is  obtained 
by  the  rapid  cooling  of  a  strongly  heated  mixture  of  nitrogen  and 
oxygen  is  quoted.  The  application  of  similar  reasoning  to  the  reaction 
between  oxygen  and  hydrogen  explains  why  hydrogen  peroxide  is 
formed  on  allowing  a  hydrogen  flame  to  impinge  on  a  block  of  ice. 
Several  experiments  which  have  already  been  published  elsewhere  are 
described  in  illustration  of  the  preparation  and  properties  of  ozone  and 
hydrogen  peroxide.  P.  H. 

Heat  Developed  on  the  Addition  of  Bromine  to  Certain 
Unsaturated  Substances.  Waldimir  F.  Luginin  and  Iwan  A. 
Kablukoff  (J.  Chim.  Phys.,  1906,  4,  489 — 506). — The  heat  developed 
by  the  addition  of  bromine  by  unsaturated  acids  of  the  oleic  series 
and  by  certain  terpenes  has  been  measured,  the  reacting  substances 
being  dissolved  in  carbon  tetrachloride.  For  the  addition  of  1 
molecule  of  bromine  to  1  molecule  of  the  unsaturated  compound, 
the  following  amounts  of  heat  were  found  to  be  developed  :  undecenoic 
acid,  28,609  cal. ;  oleic  acid,  28,757  cal.  ;  elaidic  acid,  27,131  cal. ; 
euricic  acid,  29,166  cal. ;  limonene,  28,548  cal. ;  carvene,  27,545  cal.  ; 
eZ-pinene  (from  Russian  terebenthene),  35,784  cal.  ;  Z-pinene  (from 
French  terebenthene),  35,509  cal.;  pinene,  36,237  cal.  The  differences 
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between  the  last  three  numbers  are  attributed  to  differences  in  the 
purity  of  the  products.  By  the  addition  of  2  molecules  of  bromine  to 
one  molecule  of  limonene,  50,420  cal.  are  developed,  but  this  result  is 
somewhat  indefinite  because  about  5%  of  the  bromine  used  is 
liberated  as  hydrogen  bromide.  In  the  case  of  carvene  the  proportion 
of  hydrogen  bromide  liberated  is  smaller  (2*9%),  and  48,936  cal.  were 
obtained  for  the  heat  of  addition  of  2  molecules  of  bromine  to  1 
molecule  of  the  hydrocarbon.  The  results  indicate  that  the  addition 
of  the  second  molecule  of  bromine  is  accompanied  by  a  much  smaller 
development  of  heat  than  that  of  the  first.  H.  M.  D. 

Relation  between  Viscosity  and  Absorption  Coefficient  for 
Liquids.  Max  Trautz  and  H.  Henning  (Zeit.  physikal.  Chern., 
1206,  57,  251 — 254). — A  summary  of  the  authors’  experimental  data 
bearing  on  Winkler’s  formula  (Abstr.,  1892,  556)  and  a  discussion  of 
that  worker’s  recent  paper  (Abstr.,  1906,  ii,  342).  Some  objection  is 
taken  to  Winkler’s  method  of  calculation,  and  the  experimental 
results  do  not  conform  so  closely  to  the  formula  as  has  been 
represented.  At  the  same  time  it  is  noteworthy  that  for  variations  in 
the  absorption  coefficient  from  0‘01  to  1300,  and  variations  in 
the  molecular  weight  of  the  absorbed  gas  from  2  to  160  the  value  of  k 
remains  of  the  same  order  of  magnitude.  J,  C.  P. 

Direct  Measurements  of  the  Osmotic  Pressure  of  Solutions 
of  certain  Colloids.  Benjamin  Moore  and  Herbert  E.  Roaf 
( Biochem .  J.,  1906,  2,  34 — 73). — The  osmometer  employed  consisted  of 
a  metal  chamber,  between  the  two  halves  of  which  a  membrane  of 
parchment  paper  could  be  fixed  and  supported  by  a  platinum  grid. 
The  one  half  of  the  metal  chamber  was  filled  with  the  colloid  solution 
and  connected  with  a  mercury  manometer,  the  other  half  contained 
water,  occasionally  a  salt  solution. 

A  10%  gelatin  solution  was  found  to  give  a  steady  osmotic  pressure 
of  about  70  mm.  of  mercury  at  30°.  This  pressure  persists  for  a  long 
period,  and  is  therefore  not  an  effect  due  to  the  initial  presence  of 
crystalloids,  for  these  would  gradually  diffuse  out  and  the  osmotic 
pressure  would  fall  to  zero.  The  observed  osmotic  pressure  increases 
with  rise  of  temperature  ;  the  increase,  however,  is  greater  than  if 
the  osmotic  pressure  were  proportional  to  the  absolute  temperature, 
and  is  probably  connected  with  the  partial  dissociation  of  the  solution 
aggregates  in  the  gelatin  solution.  When  the  gelatin  solution  is  kept 
for  a  short  time  at  70°  or  80°,  and  is  then  brought  back  to  30°,  the 
value  of  the  osmotic  pressure  is  considerably  higher  than  that  obtained 
before  the  heating  ;  there  is,  however,  a  gradual  recurrence  to  the 
previous  value.  If  heating  at  80°  or  90°  is  continued  for  some  time  a 
permanent  change  is  effected,  and  the  solution  has  a  higher  osmotic 
pressure.  At  the  same  time,  the  physical  properties  of  the  gelatin 
solution  are  altered,  and  proteid  derivatives  are  formed  which  pass 
through  the  membrane. 

Other  colloids,  besides  gelatin,  which  give  a  distinct  osmotic 
pressure,  are  the  serum  proteids  and  gum  acacia.  Potato  starch 
and  gum  tragacanth,  on  the  other  hand,  appear  to  have  such  a  high 
state  of  aggregation  that  they  give  no  indication  of  osmotic  pressure. 
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At  the  stage  of  hydrolysis  of  starch  at  which  the  blue  colour  with 
iodine  has  just  disappeared  the  dextrins  present  give  a  permanent 
osmotic  pressure.  Sugars  and  uric  acid  behave  as  true  crystalloids 
and  pass  through  the  membrane. 

Addition  of  a  considerable  quantity  of  magnesium  sulphate  to 
serum  causes,  after  an  initial  rise,  a  fall  of  osmotic  pressure  to  a 
value  which  is  less  than  that  given  by  the  original  serum. 

A  lecithin  or  lanolin  membrane  is  permeable  to  crystalloids,  and 
hence  the  supposed  presence  of  such  a  membrane  will  not  explain 
the  peculiar  content  of  the  cell  in  crystalloids.  It  is  more  probable 
that  the  cell  protoplasm  has  selective  absorptive  powers  for  different 
ions,  and  that  such  ions  exist  in  the  cell  in  combination  or  adsorption 
with  the  cell  substance.  J.  C.  P. 

Velocities  of  Diffusion  of  Electrolytes.  Giuseppe  Biiuni  and 
B.  L.  Vanzetti  (Atti  R.  Accad.  Lincei,  1906,  [v],  15,  ii,  705—715). — ■ 
The  authors  have  repeated  some  of  the  experiments  made  by 
Buscaglioni  and  Purgotti  (Atti  R.  1st.  Rot.  Pavia,  1905,  New  Series, 
11),  on  the  diffusion  of  electrolytes  and  have  verified  their  results. 
When  the  two  ends  of  a  column  of  5%  gelatin  are  placed  in 
contact  with  solutions  of  two  salts,  such  as  silver  sulphate  and  barium 
chloride,  capable  of  forming  two  different  precipitates,  two  distinct 
septa  form  in  the  gelatin,  one  of  each  precipitate.  That  this  result  is 
to  be  explained  by  the  independent  migration  of  the  ions,  as  stated  by 
Buscaglioni  and  Purgotti  ( loc .  cit.),  is  improbable,  and  the  authors 
regard  it  as  highly  probable  that  the  formation  of  the  two  septa 
depends  on  supersaturation  phenomena  (compare  Morse  and  Pierce, 
Abstr.,  1904,  ii,  14). 

The  hydrolysis  of  coloured  salts,  such  as  copper  sulphate,  may  be 
readily  demonstrated  by  diffusion  into  gelatin. 

The  velocity  of  migration  of  a  substance  into  gelatin  is  nearly 
independent  of  the  concentration  of  the  solution. 

Several  cases  have  been  met  with  which  are  in  disaccord  with 
Buscaglioni  and  Purgotti’s  hypothesis  (loc.  cit.)  that  the  separate  ions 
diffuse  with  velocities  inversely  proportional  to  the  square  roots  of 
their  weights.  T.  H.  P. 

Modified  van  der  Waals’  Equation.  Alexius  Batschinski 
(Ann.  Physik,  1906,  [iv],  21,  1001 — 1012). — The  author’s  form  of  the 
equation  is  pv  =  RP  -  A(ljk—l(v)/(v  —  X),  in  which  A,  k,  and  X  are 
constants.  The  applicability  of  this  equation  is  tested  in  the  case  of 
ethyl  ether  with  satisfactory  results,  and  the  conclusion  is  drawn  that 
for  ethyl  ether  and  all  other  substances  which  obey  the  foregoing 
formula  the  molecular  mass  is  the  same  in  the  liquid  as  in  the  gaseous 
state.  J.  C.  P. 

Kinetics  of  Successive  Reactions  of  the  First  Order. 
Adam  Bakowski  (Zeit.  physikal.  Ghent.,  1906,  57,  321—340). — A 
general  mathematical  study  of  successive  reactions  of  the  first  order. 
The  reactions  for  which  detailed  formula;  are  deduced  are  those  of  the 
following  types  :  (1)  Mx  — >  Mz  — >•  Mz ;  (2)  Mx  — >-  M2  ^  i/3;  (3) 
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Mi  — >■  M<£  — >  M3  — >-  Jf4.  Even  for  these  comparatively  simple 
cases,  and  especially  in  the  last  case,  very  complicated  formulae  are 
obtained,  and  the  testing  of  the  equations  by  experimental  data 
becomes  exceedingly  difficult,  if  not  impossible.  J.  C.  P. 

Ionic  Velocity  and  Ionic  Hydration.  I.  Charles  G.  Carroll 
( Amer .  Chem.  J.,  1906,  36,  594 — 599.  Compare  Jones  and  Carroll, 
Abstr.,  1905,  ii,  73). — The  author  shows  that  the  following  general 
law  holds  for  solutions  in  water  or  methyl  alcohol.  The  velocity  of  a 
given  ion,  under  a  constant  fall  of  potential,  is  directly  proportional 
to  the  valency  of  the  ion,  the  cube  root  of  the  ionic  (atomic)  volume 
and  the  specific  inductive  capacity  or  dielectric  constant  of  the  solvent, 
and  is  inversely  proportional  to  the  viscosity  coefficient  of  the  solvent. 
The  validity  of  the  law  is  tested  by  means  both  of  relative  ionic 
velocities  and  of  conductivity  data,  and  it  is  shown  that  the  law 
admits  of  a  simple  physical  interpretation.  T.  H.  P. 

Ionic  Reactions  in  Acetone.  Paul  Dutoit  and  Henri  Demierre 
(J.  Chirn.  Phys.,  1906,  4,  565 — 575). — The  velocity  of  the  reaction 
CH2C1  *C02H  + MI  ==CH2I*COoH  + MCI,  where  M  represents  sodium, 
potassium,  or  ammonium,  has  been  investigated  in  acetone  solution. 
The  progress  of  the  reaction  was  followed  by  measurement  of  the 
electrical  conductivity  which  is  almost  entirely  due  to  the  alkali 
iodide,  for  the  chloride  is  almost  insoluble  in  acetone,  and  the  two 
acids  are  only  very  slightly  dissociated.  Tho  experimental  data 
obtained  at  temperatures  between  36°  and  41°  indicate  that  the 
reaction  is  bimolecular.  The  value  of  the  constant  calculated  from 
the  equation  k=\jt’xja(a  -  x)  decreases  as  the  reaction  progresses,  and 
this  is  found  to  be  due  to  the  fact  that  the  change  is  reversible, 
equilibrium  being  reached  when  about  94 °/0  of  the  iodide  has  been 
converted  into  chloride. 

In  order  to  eliminate  the  influence  of  the  reverse  change  in  de¬ 
ducing  the  dependence  of  the  velocity  on  the  concentration,  the  initial 
velocities  only  have  been  compared.  The  value  of  k  thus  obtained  in 
a  series  of  experiments  increases  as  the  concentration  diminishes,  but 
kjy,  where  fx  is  the  molecular  conductivity  of  the  solution,  remains 
constant.  From  this  the  authors  conclude  that  the  iodion  is  the  active 
agent  in  the  substitution  process.  H.  M.  D. 

Relationship  of  the  Dissociation  of  Dissolved  Substances  to 
their  Reactivity.  J.  Timmermans  (Bull.  Boo.  cldm.  Belg .,  1906,  20, 
305 — 313). — A  critical  review  is  given  of  recent  results,  experimental 
and  speculative,  bearing  on  Ostwald’s  generalisation  regarding  the 
intimate  relation  between  chemical  activity  and  state  of  ionisation,  in 
the  course  of  which  the  work  recorded  in  the  following  abstracts  is 
referred  to  :  Rohland,  1899,  ii,  144;  1900,  ii,  468.  Naumann,  1899, 
ii,  423;  1904,  ii,  819;  1905,  ii,  29,  30.  Briihl,  1899,  ii,  10. 
Kahlenberg,  1899,  ii,  397;  1902,  ii,  301.  Walden,  1901,  ii,  11; 
1904,  ii,  227  ;  1906,  ii,  149.  Moissan  and  Dewar,  1903,  ii,  419. 
Pletnikoff,  1904,  ii,  156.  Beckmann,  1904,  ii,  235.  Franklin  and 
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Kraus,  1905,  ii,  298.  Shroeder,  1905,  ii,  306.  Patten,  1905,  ii,  36. 
Wallace  Walker,  Trans.,  1904,  85,  1082. 

Mercuric,  aluminium,  and  ferric  chlorides  furnish  solutions  in 
methyl  chloride,  which  exhibit  marked  electrical  conductivities,  and 
the  solution  of  the  last-named  may  even  be  electrolysed,  yielding  iron 
and  chlorine.  Solutions  of  ferric  chloride,  mercuric  chloride,  and 
cadmium  nitrate  in  methylal  do  not  conduct  electricity,  and  similarly 
mercuric  and  ferric  chlorides,  dissolved  in  dimethylamine,  scarcely 
conduct,  whereas  aluminium  iodide  in  dimethylamine  shows  marked 
conductivity.  Solutions  of  potassium  iodide  in  melted  iodine  and  of 
potassium  chloride  in  liquid  chlorine  do  not  conduct. 

Molecular  weight  determinations  by  the  cryoscopic  method  of 
solutions  of  potassium  iodide  or  mercuric  iodide  in  melted  iodine  gave 
high  results,  probably  due  to  the  formation  of  additive  compounds  in 
these  two  cases.  These  results,  the  author  concludes,  lend  no  support 
to  the  views  put  forward  by  Briihl  and  by  Wallace  Walker  ( loc .  cit.). 

T.  A.  H. 

Reactions  between  Acids  and  Methyl-Orange.  Victor  H. 
Veley  (Zeit.  physikal.  Chem.,  1906,  57,  147 — 167). — The  action  of 
acids  (almost  all  organic)  on  a  dilute  solution  of  methyl-orange  has 
been  studied  by  a  colorimetric  method.  Each  tube  of  the  colorimeter 
was  charged  with  20  c.c.  of  the  methyl-orange  solution.  To  the  one 
tube  were  then  added  successive  portions  of  0-1  c.c.  of  acid  (generally 
V/200),  and  fresh  methyl- orange  solution  was  added  to  the  other  until 
the  colours  in  the  two  tubes  were  equally  intense.  If  x  is  the  number 
of  added  portions  of  acid  and  y  is  the  increase  of  depth  in  cm.  in  the 
second  tube,  then  for  all  added  acids  which  obey  Ostwald’s  dilution 
law  the  relation  between  x  and  y  is  a  linear  one,  and  the  order  of  value 
of  the  coefficients  in  the  equations  y  =  kix,  y  =  k2x,  &c.,  is  the  same  as 
the  order  of  the  affinity  constants  of  the  acids.  If  the  added  acid  does 
not  obey  Ostwald’s  dilution  law,'  then  the  x-y  curve  represents  a  para¬ 
bola,  or  a  straight  line  not  passing  through  the  origin.  The  co¬ 
efficients  in  the  linear  equations  for  some  dibasic  acids  exhibit  a  slight 
variation  with  concentration,  analogous  to  the  variation  with  concen¬ 
tration  in  the  case  of  the  affinity  constants  of  these  acids. 

J.  C.  P. 

Velocity  of  Formation  of  Hydrogen  Bromide  from  its 
Component  Elements.  Max  Bodenstein  and  S.  C.  Lind  ( Zeit . 
physikal.  Chem .,  1906,  57,  168 — 192). — At  the  temperatures  at  which 
the  authors’  experiments  were  carried  out,  namely,  224'7°,  251 '4°, 
277'5°,  and  301 '3°,  the  reaction  H2  +  Br2— 2HBr  proceeds  completely 
from  left  to  right.  The  results  for  the  velocity  are  readily  reproduced, 
and  are  independent  of  the  glass  surface  of  the  containing  vessel  and 
of  traces  of  foreign  gases.  The  rate  of  change  is  very  satisfactorily 
expressed  by’the  empirical  formula  dxjdt  —  k{a  - x){b  -  x)%/[m  +  x/(b  -  sc)], 
in  which  a  and  b  are  the  initial  concentrations  of  hydrogen  and  bromine 
respectively,  x  is  the  hydrogen  bromide  concentration  at  time  t,  and 
m  is  a  constant  for  which  the  value  5-0  is  chosen.  The  introduction  of 
a  denominator  on  the  right  hand  side  of  the  foregoing  formula  is  due 
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to  the  fact  that  the  combination  of  hydrogen  and  bromine  is  retarded 
by  hydrogen  bromide,  so  that  the  reaction  is  an  example  of  negative 
autocatalysis  in  a  homogeneous  system.  This  retardation  is  a  specific 
property  of  hydrogen  bromide,  and  it  is  shown  not  to  be  due  to  any 
chemical  combination  of  that  compound  with  the  bromine.  The  presence 
of  other  gaseous  substances  such  as  carbon  tetrachloride,  air,  or  water 
vapour  does  not  cause  any  retardation  of  the  reaction,  although  iodine 
has  a  very  marked  effect  in  that  way.  It  will  be  noticed  from  the  fore¬ 
going  formula  that  the  velocity  of  the  change  is  proportional  to  the 
square  root  of  the  bromine  concentration,  and  hence  it  is  suggested 
that  the  bromine  reacts  in  the  atomic  condition. 

The  temperature  coefficient  of  the  reaction  has  a  value  which  is,  if 
anything,  slightly  greater  than  usual.  J.  0.  P. 

Bates  of  the  Reactions  in  Solutions  containing  Potassium 
Bromate,  Potassium  Iodide,  and  Hydrochloric  Acid.  Robert 
H.  Clark  (./.  Physical  Chem.,  1906,  10,  679 — 700). — The  iufluence  of 
the  concentration  of  each  of  the  reagents  on  the  velocity  of  the  change 
has  been  determined  by  the  measurement  of  the  initial  velocities.  The 
fractional  alteration  in  the  concentration  of  the  reagents  was  so  small 
in  the  experiments  that  the  velocity  could  be  treated  as  practically 
constant  during  the  interval  of  change  and  only  in  certain  cases  was  it 
necessary  to  apply  a  small  correction  factor.  The  reaction  was  stopped 
at  a  particular  point  by  the  addition  of  an  excess  of  an  ammonium 
hydrogen  carbonate  solution.  The  data  obtained  indicate  that  the  rate 
of  liberation  of  iodine  is  proportional  to  the  concentrations  of  the 
bromate  and  the  iodide,  and  to  the  square  of  the  concentration  of  the 
acid.  The  addition  of  chlorion  in  the  form  of  sodium  chloride  does  not 
alter  the  velocity,  which  remains  the  same  whether  the  reaction  takes 
place  in  air  or  in  an  atmosphere  of  carbon  dioxide. 

If  iodide  and  bromide  are  both  present  in  solution,  these  are  oxidised 
independently,  the  bromide  much  more  slowly  than  the  iodide.  In  the 
presence  of  iodine  which  forms  the  ion  I3',  the  velocity  of  the  change  is 
slightly  increased  in  consequence  of  the  oxidation  of  the  triiodion  by 
the  bromic  acid.  This  influence  is,  however,  too  small  to  cause  any 
disturbance  in  the  general  character  of  the  change. 

The  value  of  the  temperature  coefficient  of  the  velocity  between 
0°  and  30°  is  185  per  rise  of  10°.  H.  M.  D. 

Influence  Exerted  by  a  Salt  in  Various  Concentrations 
on  the  Velocity  of  Decolorisation  of  Aqueous  Solutions  of 
Organic  Dyes  under  the  Influence  of  Light.  Guido  Bargellini 
and  Aldo  Mieli  (Atti  R.  Accad.  Lincei,  1906,  [v],  15,  ii,  773 — 778). — 
From  the  preliminary  experiments  here  described,  it  appears  that  the 
addition  of  gradually  increasing  amounts  of  a  salt  to  a  solution  of  a 
dye,  such  as  methylene-blue,  causes  firstly  a  diminution,  and  after¬ 
wards  an  increase,  in  the  rate  at  which  the  solution  is  decolorised  by 
the  action  of  light.  There  is  hence  a  minimum  rate  of  decolorisation 
corresponding  with  a  definite  concentration  of  salt.  With  safranine 
and  potassium  chloride,  decoloration  is  slowest  in  a  solution  containing 
about  5 %  of  the  salt,  and  with  methyl-violet  and  magnesium  sulphate 
vol.  xcii.  ii.  6 
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the  minimum  is  attained  when  about  2*5%  of  the  sulphate  is  present. 
With  solutions  of  magenta  the  phenomenon  is  complicated  by  the 
formation  of  a  considerable  amount  of  precipitate.  T.  H.  P. 

A  Substance  which  Possesses  Numerous  Liquid  Phases, 
of  which  Three  at  least  are  Stable  in  Regard  to  the 
Isotropic  Liquid.  Frans  M.  Jaeger  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam ,  1906,  9,  359 — 362.  Compare  Abstr.,  1906,  i,  742). — 
Cholesteryl  cinnamate,  the  substance  in  question,  softens  at  151°,  and 
thereafter  exhibits  a  brilliant  display  of  colour  until  at  157°  it  is  a 
thick,  oraDge-red,  doubly  refracting  fluid.  If  this  is  stirred,  the  fluid 
crystals  are  seen  to  form  links  of  lustrous,  bright  green  and  violet 
laminse.  As  the  temperature  is  raised  the  liquid  becomes  thinner,  and 
at  199*5°  it  is  nearly  colourless.  At  that  temperature  the  mass 
suddenly  assumes  a  white  enamel-like  appearance,  thickens,  and  separates 
into  two  anisotropic  liquid  layers.  The  interference  colours  have  now 
entirely  disappeared.  On  further  heating,  the  substance  changes  at 
201*3°  into  a  clear,  colourless,  isotropic  liquid. 

The  author  thinks  that  this  is  a  case  where  the  transitions  involved 
in  the  change  solid  — >-  liquid  occur  continuously  instead  of  suddenly. 
This  makes  it  possible  to  realise  a  whole  series  of  labile  intermediate 
conditions.  J.  C.  P. 

Formation  of  Hydrosols  by  the  Interaction  of  Ions. 
Alfred  Lottermoser  ( Chem .  Centr.,  1906,  ii,  1597 ;  from  Verb.  Ges. 
deut.  Naturf  Aerzte,  1905,  ii,  87 — 89.  Compare  Abstr.,  1906,  ii, 
429). — All  amorphous  silver  salts  may  be  obtained  in  the  form  of 
hydrosols  by  the  interaction  of  ions,  provided  that  an  upper  limit  of 
concentration  is  not  exceeded.  For  this  purpose  it  is  necessary,  how¬ 
ever,  that  an  excess  of  one  of  the  reacting  ions  should  be  present.  If  the 
latter  have  combined  completely  with  the  salts  which  practically  are  un¬ 
dissociated,  precipitation  of  the  hydrogel  takes  place.  The  existence  of 
the  hydrosol  in  the  case  of  a  given  ion  reaction  depends  therefore  on 
the  presence  of  a  definite  quantity  of  anions  or  silver  ions,  whilst,  on 
the  other  hand,  no  excess  of  either  ion  can  be  detected  in  the  hydrogel. 
The  hydrosols,  which  owe  their  formation  to  silver  ions  and  are 
therefore  positively  charged,  are  readily  gelatinised  by  OH  ions ;  bi- 
and  multivalent  ions  have  also  a  strong  action.  The  hydrosols 
prepared  by  means  of  anions  are  practically  insensitive,  however,  to 
the  action  of  H  ions.  E.  W.  W. 

Hydrate  Theory.  Harry  C.  Jones  (Zeit.  phyeikal.  Chem.,  1906, 
57,  244 — 250). — In  replying  to  Biltz's  criticism  (Abstr.,  1906,  ii, 
737)  the  author  defends  his  claim  to  be  the  originator  of  the 
hydrate  theory  as  applied  to  abnormal  freezing  point  depression 
phenomena  J.  C.  P. 

Theory  of  Colloidal  Envelopes  (“  Umhiillung  ”).  Ultramicro- 
scopic  Observations.  Leonok  Michaelis  and  Ludwig  Pincussohn 
( Biochem .  Zeit.,  1906,  2,  251 — 263.  Compare  Quincke,  Abstr.,  1902,  ii, 
200;  Bechhold,  1904,  ii,  650;  Biltz,  1904,  ii,  392). — In  continuation 
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of  Raehlmann’s  work  ( Phys .  Zeit.,  1904,  4,  884  ;  Pfluger’s  Archiv ,  1906, 
112,  128),  experiments  have  been  conducted  with  suspensions  of 
mastic  and  indophenol,  obtained  by  dissolving  the  two  substances  in 
alcohol,  pouring  into  water,  and  mixing  the  suspensions,  using  the 
same  volume  of  indophenol,  but  varying  amounts  of  mastic  sus¬ 
pension.  The  indophenol  suspension  itself  exhibits  a  red  pseudo¬ 
fluorescence  (Siedentopf,  Physik.  Zeit.,  1905,  6,  855),  but  after  twenty- 
four  hours  the  solution  has  become  colourless,  and  a  crystalline 
precipitate  of  indophenol  is  obtained.  When  a  small  amount  of 
mastic  suspension  is  present,  a  diminution  of  the  pseudofluorescence 
is  observed,  and  in  the  ultramicroscope  numerous  white  mastic 
particles  are  observed  with  only  a  few  coloured  indophenol  particles. 
When  the  amount  of  mastic  has  reached  a  certain  value,  the  solution 
has  a  pure  blue  colour  when  observed  in  transmitted  light,  the  red 
pseudo-fluorescence  has  completely  disappeared,  and  also  the  coloured 
indophenol  particles,  and  the  suspension  may  be  kept  for  seventy-two 
hours  without  undergoing  alteration.  Such  a  mixture  contains  the 
minimum  amount  of  mastic  required  to  “  protect  ”  the  indophenol 
present.  Experiments  made  on  counting  the  number  of  particles 
present  in  a  given  volume  and  also  in  their  electrolytic  properties  lead 
to  the  view  that  the  two  types  of  particles  unite  together  to  form 
larger  particles,  and  that  probably  the  union  occurs  between  a  particle 
of  each  component.  The  union  produces  a  change  in  the  physical 
properties  of  the  particles,  and  this  is  closely  related  to  the  “  pro¬ 
tective  action.”  The  disappearance  of  the  pseudofluorescence  indicates 
that  the  union  produces  an  alteration  in  the  inner  structure  of  the 
indophenol  particles.  J.  J.  S. 

A  Natural  System  of  arranging  the  Chemical  Elements,  in 
which  they  fall  into  the  Periodic  Groups,  based  solely  on  the 
Atomic  Volumes  and  the  Combining  Weights.  James  Monckman 
( Chem .  News,  1907,  95,  5 — 9). — -As  an  extension  of  Lothar- Meyer's 
observations  on  the  relation  existing  between  the  combining  weights 
and  the  atomic  volumes  of  the  elements,  the  author  has  constructed 
a  series  of  new  curves  by  plotting  combining  weights  against  the 
tangents  of  the  angles  that  Meyer’s  curves  form  with  the  horizontal. 
The  ten  curves  so  obtained  arrange  themselves  naturally  into  three 
sets,  which  are  termed  exionic,  endionic,  and  central ;  they  comprise 
respectively  the  lightest,  the  heavier,  and  the  heaviest  elements.  The 
central  set  consists  of  three  lines  and  contains  the  triplets  iron,  cobalt, 
and  nickel,  ruthenium,  rhodium,  and  palladium,  osmium,  iridium,  and 
platinum.  It  is  claimed  for  this  system  of  classification  that  it  satisfies 
a  number  of  qualities  that  must  be  found  in  any  perfect  system  of 
classification.  For  details  of  the  system,  as  well  as  a  tabular  re¬ 
presentation,  the  original  should  be  consulted.  P.  H. 

New  Absorption  Apparatus  for  Gases.  C.  Joseph  GiIlich 
{Chem.  Zeit.,  1906,  30,  1302). — The  liquid  absorbent  is  introduced 
into  the  top  of  a  narrow  vertical  tube  resting  on  a  pivot,  and  escapes 
from  it  by  side-tubes  attached  at  right  angles.  By  the  flow  of  the 
liquid  the  tube  is  set  into  rapid  rotation  and  a  fine  spray  of  liquid  is 
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projected  into  the  surrounding  gas,  thus  ensuring  efficient  absorption. 
For  details  of  the  apparatus,  the  diagram  in  the  original  paper  should 
be  consulted.  P.  H. 
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Behaviour  of  the  Halogens  towards  each  other. 
H.  W.  Bakhuis  Roozeboom  ( Proc .  K.  Akad.  Wetensch.  Amsterdam, 
1906,  9,  363 — 364). — In  reviewing  the  studies  that  have  been  made 
from  the  point  of  view  of  the  phase  rule  of  the  binary  systems  I  +  Cl, 
I  +  Br,  Br  +  Cl,  the  author  points  out  that  IC1  is  a  very  stable  com¬ 
pound,  IC13  and  IBr  are  feeble  compounds,  whilst  no  compound  of 
bromine  and  chlorine  exists.  The  combining  power  is  therefore 
greatest  in  the  most  distant  elements,  and  greater  for  the  pair  Br  + 1 
than  for  the  pair  Br  +  Cl.  J.  C.  P. 

Density  of  Gaseous  Hydrogen  Chloride,  Atomic  Weight  of 
Chlorine.  Philippe  A.  Guye  and  G.  Ter-Gazarian  ( Compt .  rend., 
1906,  143,  1233 — 1235). — The  recent  values  obtained  for  the  atomic 
weight  of  chlorine  are  (for  Ag  =  107*93)  35'473  from  the  ratio  Ag  :  Cl 
(Richard  and  Wells,  Abstr.,  1905,  ii,  450)  ;  35*476  from  the  density 
of  hydrogen  chloride  (Leduc  corrected  by  Guye,  Abstr.,  1905,  ii,  442)  ; 
35'460  (Ag  =  107*89)  from  the  ratio  Ag  :  Cl  (Guye  and  Ter-Gazarian, 
Abstr.,  1906,  ii,  750) ;  and  35*463  from  the  synthesis  of  hydrogen 
chloride  (Dixon  and  Edgar,  Abstr.,  1905,  ii,  696).  In  view  of  these 
discrepancies,  the  authors  have  redetermined  the  density  of  hydrogen 
chloride,  using  the  method  employed  in  the  determination  of  the 
density  of  nitric  oxide  (Abstr.,  1906,  ii,  20),  the  gas  being  prepared  by 
the  action  of  sulphuric  acid  on  sodium  chloride,  dried  over  sulphuric 
acid  and  phosphoric  oxide,  liquefied  at  the  temperature  of  liquid  air, 
and  submitted  to  a  series  of  fractional  distillations.  The  mean  of  four 
determinations  of  the  weight  of  a  litre  of  hydrogen  chloride  at  N.P.T. 
is  1*6398  grams  (Leduc  obtained  1*6407),  and  the  corresponding 
atomic  weight  of  chlorine  is  35*461,  which  is  in  close  agreement  with 
the  last  two  values  quoted  above,  but  the  authors  regard  it  as 
provisional  only.  M.  A.  W. 

New  Hydrogen  Sulphide  Apparatus.  Fernand  Ranwez  {Ann. 
Chim.  anal.,  1907,  12,  7 — 9). — The  apparatus  consists  essentially  of  a 
broad  U-shaped  tube  constricted  at  the  bend  and  also  at  a  little  above 
the  bend  as  regards  the  limb  which  contains  the  iron  sulphide.  The 
top  of  this  limb  is  closed  with  a  perforated  cork  through  which  passes 
a  rectangularly  bent  tube  connected  with  the  delivery  tube  by  means 
of  a  small  rubber  tube  which  can  be  closed  with  a  pinchcock.  Acid  is 
poured  into  the  other  limb,  and  when  the  rubber  tube  is  not  closed  the 
acid  comes  in  contact  with  the  iron  sulphide,  and  hydrogen  sulphide  is 
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evolved.  On  closing  the  rubber  tube  the  acid  is  at  once  driven  back 
into  the  other  limb.  L.  de  K. 

Decomposition  of  Persulphates.  Mario  G.  Levi  and  E. 
Migliorini  ( Gazzetta ,  1906,  30,  ii,  599 — 619.  Compare  Abstr., 
1903,  ii,  474). — The  reaction  of  decomposition  of  persulphates  obeys 
the  law  of  unimolecular  reactions  in  the  cases  of  the  sodium  and 
potassium  salts,  but  not  in  the  case  of  the  ammonium  salt.  Up  to  a 
temperature  of  30 — 35°,  solutions  of  persulphates  can  be  kept  un¬ 
changed  for  some  days,  the  solution  of  the  ammonium  salt  being  most 
liable  to  change.  Acids  and,  to  a  less  degree,  alkalies  exert  a  marked 
accelerating  action  on  the  decomposition  of  persulphates.  Platinum 
black  causes  slow  catalysis  of  persulphates  in  solution,  the  greatest 
action  taking  place  with  ammonium  persulphate  ;  the  amount  of  cata¬ 
lysis  is  a  maximum  in  alkaline,  and  a  minimum  in  acid  solution.  Lead 
and  certain  other  metals  also  decompose  persulphates  in  solution. 

T.  H.  P. 

Selenates.  Enrico  Rimini  and  Giovanni  Malagnini  ( Alti  R. 
Accad.  Lincei,  1906,  [v],  15,  ii,  561 — 563). — The  acid  selenate  of  hydr¬ 
azine,  N2H4,H2Se04,  is  only  slightly  stable,  as  are  also  its  solutions  in 
water,  in  which  it  dissolves  moderately  readily.  The  double  hydrazine 
copper  selenate,  [(N2H4)2,H2Se04,CuSe04]2  +  H20,  is  isomorphous 
with  the  corresponding  double  sulphate,  and  decomposes  gradually 
when  kept.  T.  H.  P. 

Experiments  with  the  Hot-cold  Tube  in  the  Electric  Furnace. 

Raffaelo  Nasini  and  Francesco  Anderlini  ( Gazzetta ,  1906,  36,  ii, 
570 — 575). — No  combination  takes  place  between  nitrogen  and  oxygen 
when  heated  in  the  hot-cold  tube  in  the  electric  furnace  at  2000°,  nor 
does  magnesium  absorb  argon  appreciably  at  this  temperature. 

T.  H.  P. 

Copper  Cathodes  in  Nitric  Acid.  J.  W.  Turrentine  (J.  Physical 
Chem.,  1906,  10,  715 — 720). — The  object  of  the  author’s  experiments 
was  to  ascertain  why  nitric  acid  is  reduced  to  ammonia  when  dilute 
solutions  of  the  acid  are  electrolysed,  whereas  nitric  oxide  is  the  chief 
product  in  the  ordinary  contact  action  of  copper  on  nitric  acid. 

On  electrolysing  a  5%  nitric  acid  solution  between  copper  electrodes 
at  a  current  density  of  8  amperes  per  square  decimetre,  it  was  observed 
that  evolution  of  gas  (nitric  oxide)  did  not  commence  until  the  more 
dense  copper  nitrate  solution,  which  collected  in  the  lower  part  of  the 
apparatus,  came  into  contact  with  the  cathode.  This  result  appears  to 
show  that  the  copper  ions  are  the  cause  of  the  incomplete  reduction  of 
the  nitric  acid,  and  in  a  further  experiment  in  which  copper  was 
allowed  to  act  on  10%  nitric  acid  solution,  means  were  devised  for  the 
removal  of  the  copper  ions  as  fast  as  these  were  formed.  This  removal 
of  copper  ions  was  effected  electrolytically,  and  under  such  conditions 
it  was  found  that  the  reduction  product  of  the  chemical  action  between 
copper  and  nitric  acid  is  ammonia.  The  more  rapid  rate  of  solution 
when  nitric  oxide  is  the  reduction  product  is  attributable  to  the 
accelerating  action  of  nitrous  acid.  H.  M,  D, 
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Preparation  of  Boron  Sulphide  from  Manganese  Boride. 

Josef  Hoffmann  (Zeit.  angew.  Chem.,  1906,  19,  2133 — 2134.  Com¬ 
pare  Abstr.,  1906,  ii,  745). — Manganese  boride  is  recommended 
instead  of  ferroboron  for  the  preparation  of  boron  sulphide.  The 
substance  is  heated  in  a  current  of  hydrogen  sulphide  at  the  melting 
point  of  antimony,  when  the  boron  sulphide  deposits  in  the  cold  part  of 
the  tube  as  a  crystalline  mass.  It  is  rapidly  decomposed  by  exposure 
to  moist  air.  L.  de  K. 


Production  of  Carbon  from  Carbides.  C.  Hahn  and  Anton 
Strutz  ( Metallurgie ,  1906,  3,  727 — 732). — In  connexion  with  the 
question  as  to  the  possible  formation  of  petroleum  by  the  action  of 
water  vapour  on  mineral  carbides,  the  authors  have  investigated  the 
action  of  various  dry  gases  on  carbides. 

Heated  calcium  carbide  is  decomposed  by  dry  steam,  hydrogen 
chloride,  or  hydrogen  sulphide,  yielding  amorphous  carbon  and  the 
corresponding  metallic  compound.  Acetylene  is  not  formed  unless 
moist  steam  is  present.  The  same  result  is  obtained  with  aluminium 
carbide.  Manganese  carbide,  on  the  other  hand,  yields  a  glistening 
form  of  carbon,  resembling  graphite  when  heated  in  dry  hydrogen 
chloride.  Carborundum  reacts  with  steam  at  1300 — 1400°,  yielding 
silica  and  carbon  in  such  an  intimate  state  of  mixture  that  it  is  not 
possible  to  determine  whether  the  carbon  is  amorphous  or  crystalline. 

C.  H.  D. 


Purification  of  Crystalline  Silicon  and  some  Results  of  the 
Presence  of  Impurities  in  the  Preparation  of  Copper  Silicide. 
Emile  Yigouroux  {Bull.  Soc.  chim.,  1907,  [iv],  1,  16 — 19.  Compare 
this  vol.,  ii,  89). — -Crystalline  silicon,  prepared  by  heating  potassium 
silicofluoride  with  aluminium  in  a  clay  crucible  and  purifying  in  the 
usual  way  by  treatment,  first  with  dilute  hydrochloric  acid  and  then 
with  dilute  hydrofluoric  acid,  contains  iron,  which  reveals  itself  by 
the  formation  of  iron  silicide,  FeSi2,  when  such  silicon  is  used  in 
making  copper  silicide  (Abstr.,  1906,  ii,  168,  and  this  vol.,  ii,  89). 

The  author  suggests  that  crystalline  silicon,  prepared  as  above, 
should  be  purified  by  digesting  it  in  a  finely-powdered  state  for  some 
hours  with  hydrofluoric  acid  diluted  with  its  own  volume  of  water, 
the  operation  being  conducted  in  a  platinum  retort  provided  with  a 
reflux  condenser  :  the  residue  resulting  from  this  treatment  is  then 
washed  and  heated  during  one  or  two  hours  in  a  platinum  crucible 
with  sulphuric  acid.  This  treatment  should  be  repeated  until  a  sample 
of  the  material  is  entirely  dissipated  by  treatment  with  a  mixture  of 
nitric  and  hydrofluoric  acids,  the  acids  leaving  no  residue  on  evapora¬ 
tion.  When  crude  crystalline  silicon  is  heated  in  a  leaden  dish  with 
hydrofluoric  acid,  the  products  evolved  include  a  gas  burning  with  a 
blue  flame,  which  deposits  on  a  cold  surface  a  yellow  substance. 
The  same  gas,  when  passed  through  a  heated  glass  tube,  furnishes  at 
the  heated  portion  a  similar  yellow  deposit.  T.  A.  H. 
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Action  of  Hydrogen  on  Silicon  and  Silica.  A.  Dufour  {Ann. 
Chim.  Phys.,  1906,  [viii],  9,  433 — 474). — A  detailed  account  of  work 
already  published  (Abstr.,  1904,  ii,  398,  482).  M.  A.  W. 

The  Anhydrous  Oxides  of  the  Alkali  Metals.  ^Etienne  Rengade 
( Compt .  rend.,  1906,  143,  1152 — 1153). — The  oxides  of  rubidium, 
potassium,  and  sodium  can  be  obtained  in  a  state  of  purity  by  means 
of  the  method  employed  in  the  preparation  of  csesium  oxide,  namely, 
partially  oxidising  the  metal,  and  separating  the  unchanged  metal  by 
prolonged  distillation  in  a  vacuum  (Abstr.,  1906,  ii,  850);  rubidium 
oxide,  Rb20,  forms  small  crystals  which  are  golden  yellow  when  hot 
and  become  pale  yellow  on  cooling ;  potassium  oxide,  K20,  is  a  greyish- 
white,  confusedly  crystalline  mass,  whilst  sodium  oxide,  Na20,  is 
white  and  amorphous.  It  is  probable  that  in  this  method  of  prepara¬ 
tion  a  lower  oxide  of  the  metal  is  first  formed,  which  on  heating 
decomposes  into  the  oxide  and  metal  (compare  Forcrand,  Abstr.,  1899, 
ii,  95).  M.  A.  W. 

Optical  Characters  of  Isomorphous  Crystals.  Georg  Wulff 
{Zeit.  Kryst.  Min.,  1907,  42,  558 — 586). — Determinations  of  the 
optical  constants  of  mixed  crystals  of  potassium  and  caesium  sul¬ 
phates,  of  potassium  and  ammonium  sulphates,  and  of  rubidium  and 
ammonium  sulphates  prove  that  there  is  no  linear  relation  between  the 
refractive  indices  of  the  mixed  crystals  and  those  of  the  end  members 
of  the  series.  L.  J.  S. 

Conductivities  of  Mixtures  of  Sulphuric  Acid  with  Sul¬ 
phates.  Formation  of  Complex  Salts  of  Hydrogen.  Auguste 
Hollard  {Bull.  Soc.  chim.,  1906,  [iii],  35,  1240 — 1255). — When  a  2% 
solution  of  sodium  sulphate  is  added  to  a  6%  solution  of  sulphuric  acid 
in  water,  there  is  a  diminution  in  electrical  conductivity.  When  the 
addition  is  made  to  a  2%  solution  of  sulphuric  acid  in  water  the  con¬ 
ductivity  no  longer  diminishes,  but  increases  slightly,  although  it  is 
still  inferior  to  the  sum  of  the  conductivities  of  the  components  of  the 
solution.  On  the  other  hand,  if  the  addition  is  made  to  a  3%  solution 
of  sulphuric  acid,  the  conductivity  remains  constant,  whatever  may  be 
the  quantity  of  sodium  sulphate  added.  The  conductivity  also  remains 
constant  when  a  solution  of  magnesium,  zinc,  or  cupric  sulphate  is 
added  to  a  3%  solution  of  sulphuric  acid,  but  with  ammonium  sulphate 
constancy  is  only  exhibited  by  an  8%  solution  of  sulphuric  acid.  These 
phenomena  are  due  to  the  disappearance  from  the  sulphuric  acid  solu¬ 
tion,  on  the  addition  of  solutions  of  the  salts  named,  of  hydrogen  ions 
which  combine  to  form  the  complex  ions  HS04. 

The  measurements  on  which  these  results  are  based  and  curves  illus¬ 
trating  them  are  given  in  detail  in  the  original.  T.  A.  H. 

Action  of  Alkali  Silicates  on  Soluble  Metallic  Salts.  Robert 
Dollfus  {Compt.  rend.,  1906,  143,  1148 — 1149). — When  small 
crystals  of  metallic  salts  such  as  ferrous,  copper  or  nickel  sulphate, 
manganese  chloride,  uranium,  or  cobalt  nitrate  are  thrown  into  a  solu¬ 
tion  of  sodium  or  potassium  silicate,  a  semipermeable  membrane  of  the 
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metallic  silicate  is  formed  round  the  crystal,  and  owing  to  the  internal 
osmotic  pressure,  the  low  density  of  the  metallic  salt  solution,  and  the 
air  bubbles  mechanically  adhering  to  the  crystal,  the  “  artificial  cell  ” 
increases  in  size,  and  presents  the  appearance  of  a  vegetable  growth. 

M.  A.  W. 

Allotropic  Silver  and  its  Colours.  F.  E.  Gallagher  (J. 
Physical  Chern.,  1906,  10,  701 — 714).— The  different  colours  of  solu¬ 
tions  of  colloidal  silver  cannot  be  explained  as  an  effect  due  to  the 
diffeience  in  the  refractive  index  of  the  colloidal  particles  and  that  of 
the  surrounding  medium.  The  author’s  experiments,  on  the  other 
hand,  indicate  that  the  phenomenon  is  probably  due  to  selective  light 
absorption  depending  on  the  thickness  of  the  layer  of  solution,  the 
degree  of  coagulation,  and  the  concentration  of  the  particles  in  the 
solution. 

Light  is  essential  to  the  changes  of  colour,  the  rate  of  change  de¬ 
pending  on  the  intensity  of  the  light.  It  is  supposed  to  act  by  coagu¬ 
lating  the  colloidal  suspension  or  by  altering  the  concentration  of  the 
particles  by  increasing  the  reduction  of  the  silver  in  solution.  With 
increasing  thickness  of  the  absorbing  layer  or  with  increasing  size  of 
the  particles,  the  amount  of  blue  light  transmitted  decreases  relatively 
much  more  rapidly  than  the  amount  of  transmitted  red  light. 

Ethyl  alcohol,  acetone,  benzene,  and  other  organic  liquids  prevent 
the  colour  changes  from  taking  place  in  the  light.  The  action  appears 
to  consist  in  the  prevention  of  coagulation.  H.  M.  D. 

Distillation  of  the  Alloys  of  Silver  with  Copper,  with  Tin, 
and  with  Lead.  Henri  Moissan  and  Tosio  Watanabe  ( C'ompt . 
rend.,  1907,  144,  16 — 19.  Compare  Abstr.,  1904,  ii,  617). — About 
40  grams  of  each  alloy  of  silver  with  copper,  tin,  and  lead  was  distilled 
in  the  tube  form  of  electric  furnace  and  the  residual  alloy  examined  at 
short  intervals.  After  a  fifteen  minutes’  distillation  of  an  alloy  of 
equal  weights  of  silver  and  copper,  the  residue  contained  95*22%  of 
copper  and  3*62%  of  silver.  Distillation  of  an  alloy  of  the  composition 
36*98%  of  silver  and  64*04%  of  tin  left  an  alloy  containing  2*83%  of 
silver  and  93*65%  of  tin  after  ten  minutes.  Similarly,  with  an  alloy 
of  46*24%  of  silver  and  52*95%  of  lead,  an  alloy  containing  96*81%  of 
silver  remained  after  two  and  a  half  minutes.  The  conclusion  is  drawn 
that  lead  is  more  volatile  than  silver,  and  silver  more  volatile  than 
copper  or  tin.  The  results  agree  with  those  obtained  by  Krafft  (Abstr., 
1896,  ii,  464,  635),  who  used  very  small  quantities  of  alloy  and  dis¬ 
tilled  in  the  cathodic  vacuum.  E.  H. 

Reversible’  Action  of  Oxygen  on  Magnesium  Chloride. 
Fritz  Haber  and  F.  Fleischmann  (Zeit.  anorg.  Chem.,  1906,  51, 
336 — 347). — The  equilibrium  constant  of  the  reaction  in  question  has 
been  determined  at  different  temperatures,  and  a  formula  representing 
the  displacement  of  the  equilibrium  with  temparature  is  suggested. 

In  carrying  out  the  experiments,  dry  chlorine  and  oxygen  in  varying 
proportions,  mixed  with  nitrogen,  were  led  slowly  over  a  mixture  of 
magnesium  oxide  and  chloride,  contained  in  a  porcelain  tube  heated  in 
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an  electric  furnace,  the  gaseous  mixture  being  analysed  on  entering 
and  on  leaving  the  tube.  The  temperatures  were  such  that  oxy¬ 
chloride  was  not  formed,  the  reaction  investigated  being  represented 
by  the  equation  MgCl2  +  ^02  ^  MgO  +  Cl2.  The  equilibrium  constant 
corresponding  with  this  equation  is  kp  =pciJpo2i ^  *s  the  ratio  of  the 
partial  pressures  of  the  two  gases. 

The  most  satisfactory  results  were  obtained  at  675°  and  586°,  the 
mean  value  of  kp  at  the  former  temperature  being  0'25,  and  at  the 
latter  temperature  (M8.  From  these  results,  by  means  of  van’t  Hoff’s 
equation  connecting  the  displacement  of  equilibrium  with  temperature 
with  Q,  the  heat  developed  in  the  reaction,  the  value  of  Q  at  the  mean 
temperature  of  the  experiments,  630°,  is  calculated  as  -5736  cal., 
whilst  Berthelot  gives  Q  =  -7800  cal.  at  the  ordinary  temperature. 
It  is  known  that  Q  in  this  case  decreases  with  rise  of  temperature,  and 
on  approximate  assumptions  as  to  the  variation  of  the  specific  heats  of 
the  gases  with  temperature  it  is  calculated  that  at  630°  the  value  of 
Q  would  be  —  5540  cal.,  in  satisfactory  agreement  with  the  value  given 
above. 

In  conclusion,  a  formula  is  given  which  represents  approximately 
the  displacement  of  the  equilibrium  with  temperature,  but  this 
problem  cannot  be  solved  satisfactorily  until  the  variation  of  the 
specific  heats  of  the  reacting  substances  with  temperature  is  known 
more  accurately.  Gr.  S. 

Action  of  Oxygen  and  Water  Vapour  on  Magnesium 
Chloride.  Wilhelm  Moldenhauer  (Zeit.  anorg.  Chem.,  1906,  57, 
369 — 390). — The  experiments  described  in  the  first  part  of  this  paper 
were  made  quite  independently  of  those  of  Haber  (compare  preceding 
abstract),  and  have  led  to  practically  the  same  conclusions. 

The  experiments  on  the  equilibrium  MgCI2  +  |02  ^  MgO  +  Cl2  were 
carried  out  in  a  large  porcelain  tube,  into  which  the  magnesium 
chloride  was  introduced  in  concentrated  solution  and  then  rendered 
anhydrous  by  heating  in  a  current  of  hydrogen  chloride.  The 
magnesium  oxide  for  the  reverse  reaction  was  introduced  in  a  similar 
way.  The  tube  was  then  filled  with  oxygen  or  chlorine,  as  the  case 
might  be,  kept  for  some  hours  at  a  high  temperature,  and  the  resulting 
mixture  of  gases  analysed.  The  equilibrium  was  reached  from  both 
sides  at  550°,  650°,  and  700°,  the  values  of  k  =  Cc]J  JCo2,  where 
Cci2  and  C o2  represent  the  respective  concentrations  of  chlorine  and 
oxygen,  being  17’4,  25'3,  and  29’5  respectively.  From  these  results, 
Q,  the  heat  evolved  in  the  reaction  at  600°,  is  calculated  as  —  5600 
cals.,  in  good  agreement  with  the  calorimetric  value  when  the  variation 
of  Q  with  temperature  is  taken  into  account. 

The  action  of  water  vapour  on  magnesium  chloride  was  investigated 
by  a  somewhat  similar  method.  In  the  first  place,  by  heating  the 
chloride  with  aqueous  vapour  and  hydrogen  chloride  until  equilibrium 
was  established  and  subsequently  analysing  the  residue,  it  was  shown 
that  from  350 — 505°  there  is  an  equilibrium  represented  by  the 
equation  MgCl2  +  H20  —  MgCl-OH  +  HC1.  At  505—510°  the 
oxychloride  is  decomposed,  and  above  this  point  equilibrium  is 
established  according  to  the  equation  MgCI2  +  H20  MgO  +  2HCl. 
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When  equilibrium  is  attained  at  350°,  400°,  500°,  600°,  and  700°,  the 
gaseous  phase  contains  69'4,  62’1,  50 ‘2,  75*1,  and  90'2  volumes  of 
hydrogen  chloride  respectively.  As  the  proportion  of  hydrogen 
chloride  thus  decreases  with  the  temperature  up  to  the  point  at  which 
the  oxychloride  decomposes  and  beyond  that  point  increases,  it  follows 
that  in  the  first  reaction  heat  is  developed — in  other  words,  half  the 
hydrochloric  acid  is  split  off  from  magnesium  chloride  exothermically, 
whereas  the  reaction  MgCl2  +  H20  =  MgO  +  2HC1  is  endothermic. 
The  heat  developed  in  the  latter  reaction,  calculated  from  the  displace¬ 
ment  of  the  equilibrium  with  temperature,  is  in  moderate  agreement 
with  the  value  obtained  directly. 

In  addition  to  the  hydrates  of  magnesium  chloride  described  by 
van  ’t  Hoff  and  Meyerhoffer,  a  seventh  hydrate,  MgCl2,H20,  has 
been  obtained  by  dehydrating  the  tetrahydrate  in  a  current  of  hydrogen 
chloride  above  111°. 

The  technical  bearing  of  these  results  is  also  considered.  G.  S. 

Conditions  of  Precipitation  of  Metallic  Sulphides.  Maurice 
Padoa  and  L.  Cambi  ( Atti  R.  Accad.  Lined,  1906,  [v],  15,  ii,  787 — 796. 
Compare  Bruni  and  Padoa,  Abstr.,  1906,  ii,  157 ;  MacLauclan,  Abstr., 
1903,  ii,  716). — The  authors  have  determined,  for  solutions  of  different 
salts  of  various  concentrations  and  containing  varying  proportions  of 
acid,  the  minimum  and  maximum  pressures  of  hydrogen  sulphide 
between  which  precipitation  of  the  sulphide  of  the  metal  of  the  salt 
takes  place.  The  salts  examined  were :  (1)  cadmium  chloride  in 
presence  of  hydrochloric  acid ;  (2)  zinc  sulphate  with  sulphuric  acid  ; 
(3)  zinc  chloride  with  hydrochloric  acid  ;  and  (4)  ferrous  sulphate  with 
sulphuric  acid.  In  the  first  three  cases,  the  pressures  employed  varied 
from  15  to  760  mm.,  and  in  the  last  from  200  mm.  to  9‘2  atmo¬ 
spheres.  The  pressures  increase  with  the  acidity  of  the  solution. 
The  two  forms  of  apparatus  used,  one  for  pressures  up  to  that  of 
the  atmosphere  and  the  other  for  higher  pressure,  are  described. 

T.  H.  P. 

Colloidal  Plumbic  Acid.  Italo  Bellucci  and  Nicola  Parra vano 
(Atti  R.  Accad.  Lined,  1906,  [v],  15,  ii,  542 — 549). — When  potassium 
plumbate,  as  free  as  possible  from  adherent  alkali,  is  treated  at  the 
ordinary  temperature  with  water,  it  undergoes  complete  hydrolysis 
into  Pb02,Aq  +  2KHO.  The  plumbic  acid  remains  in  solution  in  the 
colloidal  state,  since  cryoscopic  measurements  of  the  liquid  indicate 
for  the  dissolved  substances  a  molecular  weight  corresponding  with 
KHO/2.  The  plumbic  acid  does  not  pass  through  a  parchment 
membrane,  and  the  solution,  which  appears  turbid  in  reflected  light, 
can  be  filtered,  diluted  with  water,  heated  to  boiling,  and  allowed  to 
solidify  without  in  any  way  changing  the  plumbic  acid.  The  solution 
can  be  evaporated  on  the  water-bath  to  a  syrupy  consistency  without 
coagulating,  and  the  residual  gelatinous  mass,  provided  it  is  not  dried, 
is  soluble  in  water,  giving  the  hydrosol. 

In  this  case  the  impurity  which  is  essential  for  the  maintenance  of 
the  plumbic  acid  in  the  condition  of  hydrosol,  the  so-called  “Solbildner,” 
is  potassium  hydroxide,  the  proportion  of  which  is  gradually  diminished 
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by  continued  dialysis  until,  after  104  hours,  the  percentage  of  K20  is 
1*87,  and  that  of  Pb02,  98*13.  This  proportion  of  K20  is  of  the  same 
order  as  the  amounts  of  hydrochloric  acid  essential  for  the  existence 
of  hydrosols  of  aluminium,  chromium,  and  ferric  hydroxides. 

T.  H.  P. 

Properties  of  the  Plumbic  Hydrosol.  Italo  Bellucci  and 
Nicola  Parravano  (Atti  R.  Accad.  Lincei,  1906,  [v],  15,  ii,  631—635. 
Compare  preceding  abstract). — Two  neutral  colloidal  solutions  of 
plumbic  acid  containing  (1)  0*3174  gram  Pb02  and  0*0081  gram  K20, 
and  (2)  0*1288  gram  Pb02  and  0*0330  gram  K20  per  100  c.c.  were 
found  to  cause  no  depression  of  the  freezing  point  of  water,  although 
other  solutions  containing  varying  proportions  of  alkali  gave  small 
depressions. 

The  coagulating  actions  of  the  anions  (potassium  salts)  decrease 
according  to  the  series:  (1)  iodide,  ferrocyanide,  tartrate,  fluoride; 

(2)  acetate,  chromate,  iodate,  nitrate,  sulphate,  thiocyanate,  chloride, 
bromide,  dichromate,  permanganate,  chlorate,  perchlorate,  ferricyanide  ; 

(3)  periodate,  oxalate,  carbonate,  arsenate,  and  those  of  the  cations 
(chlorides)  according  to  the  series  :  (1)  aluminium,  ferric,  calcium, 
strontium,  barium,  magnesium,  cadmium,  mercury,  manganese,  nickel, 
cobalt,  copper  ;  (2)  ammonium,  caesium,  lithium,  potassium,  rubidium, 
sodium.  The  anions  and  cations  of  series  (1)  produce  total  coagulation, 
and  those  of  series  (2)  partial  coagulation,  whilst  the  anions  of 
class  (3)  are  without  coagulating  action. 

On  increasing  the  volume  of  the  coagulating  solution  used,  it  was 
found  that  the  coagulating  action  was  always  increased,  but  not  to 
the  same  extent  for  all  electrolytes.  T.  H.  P. 

Solubility  and  Oxidation  Potential  of  Lead  Disulphate  and 
Dioxide.  Friedrich  Dolezalek  and  Karl  Finckh  (Zeit.  anorg. 
Chem.,  1906,  51,  320 — 327.  Compare  Abstr.,  1906,  ii,  597). — The 
solubility  of  plumbic  sulphate  in  solutions  of  sulphuric  acid  of  different 
strengths  has  been  determined  directly  at  22°.  The  concentration  of 
the  acid  is  conveniently  expressed  as  the  number  of  mols.  of  acid 
present  per  mol.  of  water.  The  curve  representing  the  solubility  rises 
rapidly  from  zero  at  0*3  mol.  to  a  maximum  at  0*6  mol.  of  acid,  slowly 
falls  to  a  minimum  value  at  1  mol.  of  acid,  and  beyond  that  point 
gradually  rises.  These  results  are  in  complete  accord  with  the 
observations  in  a  previous  paper  that  below  a  concentration  of  0*3 
mol.  of  acid  a  higher  sulphate  cannot  exist,  being  hydrolysed  to  the 
dioxide,  that  between  0*3  and  0*6  mol.  of  acid  the  solution  is  in 
equilibrium  with  the  basic  sulphate,  Pb0S04,H20,  and  beyond  the 
latter  point  with  the  normal  sulphate,  Pb(S04)2.  The  solubility  of 
the  former  is  increased,  that  of  the  latter  at  first  diminished,  by 
increasing  acid  concentration,  so  that  the  maximum  solubility 
coincides  with  the  transition  point.  The  gradual  increase  of  solubility 
beyond  a  concentration  of  1  mol.  of  acid  is  due  in  all  probability  to 
formation  of  complexes. 

Lead  dioxide,  prepared  by  hydrolysis  of  the  salts  of  quadrivalent 
lead,  has  approximately  the  same  solubility  in  concentrated  sulphuric 
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acid  as  the  disulphate,  and  has  therefore  been  changed  to  the  latter. 
The  dioxide,  prepared  by  electrolysis  or  by  chemical  oxidation  of  lead 
salts,  is  much  less  soluble.  Contrary  to  the  observations  of  Elbs  and 
Rixon  (Abstr.,  1903,  ii,  427),  and  in  agreement  with  these  results, 
lead  dioxide  is  very  slightly  soluble  in  an  acid  solution  containing  less 
than  0'3  mol.  of  the  latter  per  mol.  of  water.  By  means  of  a  formula 
connecting  the  change  of  solubility  with  the  acid  concentration,  the 
solubility  of  the  peroxide  at  lower  acid  concentrations  has  been 
calculated ;  it  falls  off  very  rapidly  with  dilution  of  the  acid. 

The  oxidation  potential  of  the  disulphate  with  different  concentra¬ 
tions  of  sulphuric  acid  has  been  measured  at  11  ‘5°  against  a  hydrogen 
electrode;  the  E.M.F.  attains  a  maximum  value  of  T9  volts  at  a 
concentration  of  acid  corresponding  with  the  maximum  solubility 
of  the  disulphate.  A  formula  has  also  been  deduced  showing  the 
strength  of  acid  which  produces  the  most  powerful  oxidising  effect  at 
different  temperatures.  Gr.  S. 

Bismuth-thallium  Alloys.  Masumi  Chikashige  {Zeit.  cmorg. 
Chem.,  1906,  51,  328 — 335.  Compare  Heycook  and  Neville,  Trans., 
I  892,  01,  888  ;  1894,  05,  31). — As  a  result  of  his  investigation  of  this 
system  by  Tammann’s  method  of  thermal  analysis,  the  author  draws 
the  conclusion  that  the  two  metals  form  a  compound  Bi5Tl3,  whilst 
there  are  indications  of  the  formation  of  a  second  compound,  BiTl3, 
under  certain  conditions. 

The  freezing  point  curve  of  the  system  shows  three  maxima  at 
212°  and  37%,  303  5°  and  88'7%,  and  302°  and  99*2%  by  weight  of 
thallium  respectively,  the  former  of  which  corresponds  with  a  compound 
Bi5Tl3 ;  and  there  are  three  eutectic  points  at  197°  and  20%,  186°  and 
53%,  and  297°  and  93%  by  weight  of  thallium  respectively.  The  first 
maximum  and  the  second  eutectic  point  were  not  observed  by  Heycock 
and  Neville.  T  ie  compound  Bi5Tl3  forms  a  series  of  mixed  crystals 
from  35-5 — 3";  5%  of  thallium ;  another  series  extends  from 
66'3 — 88’75%  of  thallium.  The  cooling  curve  of  alloys  from  60 — 76% 
of  thallium  shows  a  transition  point  at  90°,  which  may  indicate  that 
at  that  temperature  the  mixed  crystals  last  mentioned  react  to  form  a 
compound  BiTl3. 

As  regards  the  maxima  at  88’7°  and  99’2%  of  thallium,  the  alloys 
in  this  region  behave  as  mixed  crystals  and  not  as  chemical  compounds  ; 
and  it  is  therefore  considered  that  no  chemical  combination  has  taken 
place.  Heycock  and  Neville,  who  obtained  similar  results,  regarded 
them  as  being  due  to  the  presence  of  impurities  in  their  thallium,  but 
it  is  pointed  out  that  this  cannot  be  the  case,  as  the  thallium  used  in 
the  present  experiments  was  quite  pure. 

The  compound  Bi5Tl8  is  soft  and  difficult  to  polish,  the  fresh  surface 
is  light  grey  in  colour,  but  rapidly  becomes  yellow,  and  the  compound 
is  oxidised  by  long  contact  with  air.  Cr.  S. 

Preparation  of  Pure  Copper.  Emile  Yigouroux  {Bull.  Soc. 
chim.,  1907,  [iv],  1,  7  — 10). — Copper  turnings,  freed  from  any  visible 
solid  impurity,  are  heated  with  hydrochloric  acid,  a  few  drops  of 
nitric  acid  being  added  to  the  mixture  from  time  to  time  to  facilitate 
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solution.  The  black  liquid  so  produced  is  filtered  in  the  absence 
of  air  into  a  large  excess  of  recently-boiled,  cold  distilled  water.  The 
mother  liquor  is  decanted  from  the  precipitated  cuprous  chloride  and 
a  fresh  supply  of  distilled  water  added  to  the  latter.  Excess  of 
aluminium,  in  large  fragments,  is  added  to  this  mixture,  which  is  then 
set  aside  until  the  cuprous  chloride  is  completely  reduced.  The 
excess  of  aluminium  is  then  picked  out  with  wooden  tongs  and  the 
precipitated  copper  washed  by  decantation  with  water,  digested  with 
hydrochloric  acid,  again  washed  with  distilled  water,  and  finally 
reduced  by  heating  in  a  current  of  hydrogen. 

Copper  may  also  be  prepared  by  reducing  cuprous  chloride  with  soft 
iron,  but  the  latter,  unlike  aluminium,  does  not  attack  cupric  chloride. 
Cupric  sulphate  is  reduced  by  aluminium,  but  the  action  proceeds 
slowly,  especially  in  concentrated  solutions  of  the  sulphate  even  when 
these  are  warmed.  T.  A.  H. 

Commercial  Copper  Silicides.  6mile  V igouroux  (Bull.  Soc.  chim., 
1906,  [iii],  35,  1233 — 1237.  Compare  Abstr.,  1906,  ii,  168,  and 
Lebeau,  ibid.,  ii,  29). — It  is  pointed  out  that  Lebeau’s  statement  ( loc . 
cit.),  that  chemists  who  have  worked  on  copper  silicides  have  assumed 
that  a  silicide  represented  by  the  formula  Cu2Si  exists,  is  inaccurate, 
since  the  author  had  shown  ( Proces-verb .  Soc.  Sci.  phys.  nat.  Bordeaux, 
July  18th,  1901)  that  the  maximum  quantity  of  silicon  which  could  be 
combined  with  copper  was  about  10%,  corresponding  with  the  formation 
of  a  compound  Cu4Si. 

Three  specimens  of  commercial  copper  silicides,  reputed  to  contain 
20%,  15%,  and  10%  of  silicon  respectively,  have  been  analysed  and 
found  to  contain  as  impurities  free  silicon,  iron  silicide,  FeSi2,  man¬ 
ganese  silicide,  MnSi2,  in  addition  to  iron,  calcium,  and  aluminium 
present  in  the  form  of  silicides  or  aluminosilicides.  The  method  of 
analysis  adopted  depends  essentially  on  treating  the  raw  material  with 
nitric  acid,  and  is  described  in  detail  in  the  original.  T.  A.  H. 

Cuprous  Sulphate.  Fritz  Foerster  and  F.  Blankenberg  (Ber., 
1906,  39,  4428 — 4436). — Acid  cupric  sulphate  solutions  dissolve  copper 
forming  a  cuprous  salt,  until  an  equilibrium  is  established  as  expressed 
by  the  equation  2Cu’;rtCu”  +  Cu.  At  the  ordinary  temperature  the  con¬ 
centration  of  cuprous  sulphate  is  small,  but  increases  on  heating.  A 
similar  equilibrium  is  established  in  ammoniacal  cupric  sulphate  solu¬ 
tion  which,  in  presence  of  copper,  is  decolorised  if  the  copper  concentra¬ 
tion  is  below  A/10,  or  when  heated  in  stronger  solution  ;  this  becomes 
coloured  again  on  cooling.  From  a  solution  containing  0'5  mol.  cupric 
sulphate  and  8*7  mol.  ammonia,  a  colourless  crystalline  compound, 
Cu2S04,4NH3,H20,  is  obtained,  which  in  presence  of  moisture  decom¬ 
poses  into  copper  and  a  cupric  compound.  Cuprous  chloride  forms  a 
similar  crystalline  compound  with  ammonia.  E.  F.  A. 

Some  Reactions  of  Mercuric  Iodide.  N.  A,  Orloff  ( Chem .  Zeit., 
1906,  30,  1301). — A  methyl  alcohol  solution  of  palladous  chloride 
converts  mercuric  iodide  into  the  chloride  with  formation  of  palladous 
iodide.  Freshly  precipitated  silver  chloride  turns  yellow  with  a  methyl 
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alcohol  solution  of  mercuric  iodide,  but  in  this  case  a  double  compound 
of  the  two  salts  is  formed.  An  aqueous  solution  of  thallium  chloride 
gives,  with  a  methyl  alcohol  solution  of  mercuric  iodide,  a  red  pre¬ 
cipitate  of  the  latter,  but  an  aqueous  solution  of  bismuth  chloride 
remains  quite  clear  and  colourless  on  adding  an  alcoholic  solution  of 
mercuric  iodide.  L  de  K. 

Adsorption  Compound  formed  by  Iodine  with  Basic  Praseo¬ 
dymium  Acetate.  N.  A.  Okloff  { Chern .  Zeit.,  1907,  31,  45). — The 
precipitate  obtained  by  the  addition  of  ammonia  to  a  solution  of 
praseodymium  acetate  gives  with  iodine  a  violet-blue  adsorption  com¬ 
pound  similar  in  properties  to  the  corresponding  lanthanum  compound 
(Biltz,  Abstr.,  1904,  ii,  339).  W.  H.  G. 

Preparation  of  PureNeodymium  Oxide  andTwoNew  Methods 
of  Separation  of  Rare  Earths.  Otto  Holmberg  ( Chem .  Centr., 
1906,  ii,  1595 — 1597  ;  from  Chem.  Lab.  Univ.  Upsala.  Pamphlet,  114 
pages). — The  following  organic  salts  of  rare  metals  have  been  prepared. 
The  figures  in  brackets  give  the  solubility  of  the  anhydrous  salt  in  100 
parts  of  water  at  15°.  Tartrates  :  Ce9(C.H.Ofi)a,6H90  : 

La2(C4H406)3,9H20  ; 

Yt(C4H406)3,5H20.  Malonates  :  Ce2(C3H204)3,6H20 ; 

La2(C3H204)3,5H20; 

Yt2(C3H204)3,8H20.  Citrates:  2CeC6H507,H20 ;  2LaC6H507,7H20  ; 
2YtC6Hft07,5H20.  All  three  salts  are  amorphous,  but  become  crystal¬ 
line  gradually.  Benzenesulphonates  :  La(C6H5S03  )3,9H20  ; 

Pr(C6H6S03)3,9H20; 

Di(C6H6S03)3,9H20 ;  Yt(C6H5S03)3,9H20.  All  crystalline  (53—63). 
w-Nitrobenzenesulphonates :  Th[CfiH4(N02)S03]4,7H„0  (61'0); 
Ce[C6H4(N02)S03]3,6H20 

(25-5);  La[C6H4(N02)S08] 3, 6 H20  (16-0);  Pr[C6H4(N02)S03]3,6H20 

(33-9);  Nd[CcH4(N02)S03']3,6H20  (46-1);  Di[C6H4(N02)S03]3,6H20 
(47-8)  ;  Yt[C6H4(N02)S03]3,7H20  (48  3)  5  Sa[CfiH4(N02)S03L7H20 
<60-9) ;  Gd[C8H,(N02)S0s]3,7H20  (43-8).  m-Ohlorobenzenesul- 

phonates  :  La(C6H4ClS03)3,9H20 ;  Pr(C6H4ClS03)a,9H20 ; 

Di(C6H4ClS03)3,9H20, 

all  crystallise  in  needles  (13'0).  m-Bromobenzenesulphonates  : 
La(C6H4BrS03)3,9H20 ; 

Di(C6H4BrS0a)8,9H20 ;  crystallises  in  needles  (13‘0).  Chloronitro- 
benzenesulphonates  :  [Cl :  N02  :  S03H  =  6:3  : 1]  : 

La[C6H3Cl(N02)S03]3,8H20 ; 

Pr[C6H3Cl(N02)S0s]3,14H20;  Di[C6H3Cl(N02)S03]3,16H20,  crystal¬ 
lise  in  flat  plates  (25).  a-Naphthalenesulphonates  : 

La(C10H7SO3)3, 6  H  20  ; 

Pr(C10H7SOa)3,6H2O ;  Di(O10H7SO3)3,6H2O,  crystallise  in  slender 

needles  (5 — 6).  1  :  5-Nitronaphthalenesulphonates  : 

La[C10H8(NO2)SO3]3,6H2O; 

Pr[C10H6(NO2)SO3]3,6H2O ;  Di[C10H6(NO2)SO3]3,6H2O  ;  crystallise  in 
prismatic  needles  (0'5).  1  :  6-Nitronaphthalenesulphonates  : 

La[C10H6(NO2)SO3]3,9H2O; 
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Pr[C]0H6(NO2)SO3]3,9H2O ;  Di[C10H6(NO2)SO3]3,9H2O,  crystallise  in 
needles  (0*2).  1  :  7-Nitronaphthalenesulphonates  : 

La[C10H6(NO2)SO3]3,9H2O; 

Pr[C10H6(NO2)SO3]3,llH2O ;  Di[Cl0H6(NO2)SO3]3,9H2O,  crystallise  in 
slender  needles  (about  (1*2). 

The  salts  of  m-nitrobenzenesulphonate  show  the  greatest  differences 
of  solubility  and  are  also  best  adapted  for  separation  on  account  of 
their  slight  isomorphism.  Whilst  the  ratio  of  the  solubilities  of 
didymium  and  lanthanum  ammonium  nitrates  is  1*6  : 1,  that  of  the 
Ttt-nitrobenzenesulphonates  is  3:1.  When  200  grams  of  didymium 
oxide  which  contained  some  praseodymium  and  samarium  (at.  wt. 
142*4)  were  dissolved  in  ?n-nitrobenzenesulphonic  acid  and  fractionated 
into  twelve  portions,  samarium,  gadolinium,  and  yttrium  accumulated 
in  the  mother  liquors;  on  further  separation  the  twelve  original  fractions 
yielded  fifty-two.  The  differences  in  the  atomic  weights  determined 
by  the  oxide-sulphate  method  gave  an  indication  of  successful  separa¬ 
tion.  The  fractions  containing  the  most  neodymium  were  again  treated 
and  the  middle  portions  still  further  fractionated;  fractions  7 — 13  then 
gave  a  constant  atomic  weight  =  144-0 — 144*1.  The  absorption  bands 
of  a  solution  of  neodymium  chloride  were  measured  for  eight  different 
concentrations  varying  from  2W  to  W/64  (Forsling),  and  the  maxima 
between  689 '5  and  342  /x/x  are  tabulated  in  the  original  paper.  The 
spectra  showed  no  trace  of  absorption  bands  of  samarium,  lanthanum, 
yttrium,  or  praseodymium,  but  the  first  and  last  fractions  of  the  last 
series  contained  a  small  quantity  of  samarium  or  praseodymium.  Four 
series  of  atomic  weight  determinations  gave  values  varying  from  144-01 
to  144-13,  ora  mean  value  =  144-08. 

A  mixture  of  samarium  and  gadolinium  has  also  been  submitted  to 
the  m-nitrobenzenesulphonic  acid  and  to  the  picric  acid  methods  of 
separation.  Gadolinium  separated  first  and  then  samarium  and 
yttrium,  whilst  cerium  accumulated  in  the  mother  liquors.  After 
continued  fractionation  the  potassium  sulphate  method  eventually 
yielded  almost  pure  samarium  oxide  which  gave  an  atomic  weight  = 
150.  Pure  gadolinium  compounds  were  prepared  from  other  fractions. 
Gadolinium  could  not  be  readily  separated  from  terbium  by  the 
m-nitrobenzenesulphonic  acid  method,  but  by  means  of  picric  acid  and 
partial  precipitation  with  ammonia,  gadolinium  of  atomic  weight  = 
156  was  finally  obtained.  Samarium  may  be  separated  from  gadolinium 
by  Urbain-Lacombe’s  bismuth  magnesium  nitrate  method. 

Experiments  have  also  been  made  on  a  terbium  material  which 
contained  yttrium,  gadolinium,  samarium,  and  neodymium  by  means 
of  m-nitrobenzenesulphonic  acid  and  picric  acid.  Paucity  of  material, 
however,  prevented  the  complete  isolation  of  terbium.  E.  W.  W. 

Absolute  Atomic  Weight  of  Dysprosium.  Gustave  D. 
Hinrichs  ( Compt .  rend.,  1906,  143,  1143 — 1145). — The  author  has 
applied  his  method  of  calculating  atomic  weights  (Abstr.,  1893,  ii, 
163,  277,  316,  317;  1894,  ii,  39,  87,  276;  1900,  ii,  534,  539;  1905, 
ii,  517 ;  1906,  ii,  450)  to  Urbain’s  analytical  data  for  the  atomic 
weight  of  dysprosium  (Abstr.,  1906,  ii,  855),  and  finds  the  value 
Dy  =  162-5  (S  =  32,  H  =  l).  M.  A.  W. 
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Solubility  of  Carbon  in  Manganese  Sulphide.  M.  Houdard 
(Compt.  rend.,  1906,  143,  1230 — 1233). — When  manganous  sulphate 
is  reduced  by  means  of  excess  of  sugar  carbon  at  the  temperature  of 
the  electric  furnace  the  product  has  a  black  metallic  appearance,  and 
consists  of  manganese  sulphide  containing  dissolved  graphite  (compare 
Mourlot,  Abstr.,  1896,  ii,  25),  the  quantity  varying  from  0*002%  to 
3*20%  according  as  the  heating  was  prolonged  during  2  or  25  minutes 
respectively,  and  similar  results  are  obtained  when  pure  manganese 
sulphide  is  fused  in  the  electric  furnace  with  10%  of  sugar  carbon. 
The  graphite  obtained  from  the  fusions  is  non-in  tumescent ;  yields 
with  Brodie’s  mixture  the  pale  yellow,  crystalline  oxide  (Abstr.,  1873, 
348),  which  on  burning  gives  black  pyrographitic  acid ;  its  ignition 
temperature  is  640°  (Moissan,  Abstr.,  1896,  ii,  165  ;  1903,  ii,  141), 
and  it  contains  98*01 — 98*92%  of  carbon,  and  0*209 — 0*218%  of 
ash. 

Manganese  sulphide  at  the  temperature  of  the  electric  arc  converts 
a  particle  of  diamond  almost  completely  into  that  form  of  graphite 
which  is  insoluble  in  fuming  nitric  acid.  M.  A.  W. 

A  New  Manganese  Silioide.  Gustav  Gin  {Compt.  rend.,  1906, 
143,  1229 — 1230). — When  rhodonite  is  reduced  in  the  electric 
furnace,  a  crystalline  silicomanganese  is  obtained  having  the  per¬ 
centage  composition:  Mn  =  68*64 — 69*26  ;  Fe  =  4*40 — 3*18;  Al  = 
0-74-0-60;  Si  =  25*02— 25*51  ;  0  =  0*16—0*18 ;  S  =  0*01  ;  P  =  0*01; 
and  containing  95%  of  a  crystalline  manganese  silicide,  Mn3Si2 
(compare  Lebeau,  Abstr.,  1904,  ii,  343;  and  Yigouroux,  Abstr.,  1905, 
ii,  822),  which  forms  brilliant,  prismatic  crystals,  sometimes  5  cm. 
long,  D15  6*05,  m.  p.  1250° — 1300°;  is  attacked  by  chlorine  with  in¬ 
candescence  at  a  red  heat,  is  not  changed  by  oxygen  at  the  ordinary 
temperature,  but  superficially  oxidised  at  500° ;  is  readily  attacked  by 
the  gaseous  halogen  acids,  by  nitric  or  hydrochloric  acid  or  aqua  regia, 
or  by  fused  alkali  carbonates  or  mixtures  of  carbonates  and  nitrates, 
whilst  sulphuric  acid  has  no  action  on  the  compound.  M.  A.  W. 

Influence  of  Chromium  on  the  Solubility  of  Carbon  in  Iron 
and  on  the  Formation  of  Graphite.  Paul  Goerens  and  A. 
Stadeler  {Metallurgie,  1907,  4,  18 — 24). — It  is  known  that  a  part  of 
the  chromium  in  iron-chromium-carbon  alloys  is  present  as  the  carbide 
Cr2C3 ;  it  is  not  known,  however,  whether  definite  double  carbides  of 
iron  and  chromium  are  formed,  or  whether  the  two  carbides,  Cr2C3 
and  Fe3C,  merely  form  solid  solutions  with  one  another.  The  authors 
have  melted  iron  with  ferio-chromium  in  presence  of  an  excess  of 
carbon,  and  have  determined  the  freezing  point  and  composition  of  the 
resulting  alloys.  It  is  necessary  to  heat  to  about  1600°  to  insure 
saturation  with  carbon. 

The  presence  of  chromium  increases  the  solubility  of  carbon  in  iron, 
so  that  when  62%  of  chromium  is  reached  9*2%  of  carbon  is  dissolved. 
The  freezing  point  of  these  alloys  increases  with  increasing  chromium 
content ;  the  results  are  recorded  in  a  diagram  with  triangular  co¬ 
ordinates.  The  position  of  the  martensite-cementite  eutectic  point  is 
displaced  in  the  direction  of  higher  carbon  by  addition  of  chromium,  so 
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that  an  alloy  containing  5%  of  chromium  and  4-7%  of  carbon  is 
entirely  composed  of  eutectic. 

Microscopic  examination  confirms  the  above  results.  When  the 
eutectic  point  is  passed,  crystals  appear  which  at  first  have  the 
appearance  of  cementite,  but  with  increase  of  chromium  resemble 
more  and  more  closely  the  crystals  of  chromium  carbide.  The 
formation  of  graphite  is  hindered  by  the  addition  of  chromium,  even 
when  silicon  is  present.  C.  H.  D. 

Copper  and  Iron  [Alloys].  Hermann  Wedding  and  Wilhelm 
Muller  (Stahl,  u.  Eisen,  1906,  26,  1444 — 1447). — Copper  alloys  with 
iron  in  all  proportions.  The  alloys  are  conveniently  prepared  by 
Goldschmidt’s  aluminothermic  method.  The  malleability  of  iron  is 
reduced  by  addition  of  copper,  but  the  hardness  and  strength  are 
increased. 

An  alloy  containing  7'77%  of  copper  and  0T4%  of  carbon  does  not 
show  any  separate  micrographic  constituent,  but  the  crystal  grains  are 
more  curved  and  interlocked  than  in  pure  iron.  In  alloys  containing 
more  carbon,  the  presence  of  copper  hinders  the  formation  of  pearlite, 
causing  segregated  cementite  to  appear.  The  transformation  tem¬ 
perature  is  lowered  to  620 — 640°  by  the  addition  of  copper. 

C.  H.  D. 

Soluble  Iron  Sulphide.  A.  Konschegg  and  Hans  Malfatti 
(Zeit.  anal.  Chem.,  1906,  45,  747 — 751). — A  preliminary  paper  on  the 
behaviour  of  iron  sulphides  towards  alkali  sulphides.  Ferrous  sulphide 
does  not  dissolve  in  aqueous  potassium  or  sodium  hydroxide,  but  the 
mixture  of  ferrous  sulphide  and  sulphur  formed  on  adding  ammonium 
sulphide  to  ferric  chloride  yields  a  dark  green  solution.  The  authors 
assume  the  presence  of  a  polysulphide  of  iron  with  acidic  properties, 
which  in  presence  of  alkali  hydroxides  forms  a  true  solution,  and  not 
one  containing  colloidal  iron.  In  the  absence  of  ammonium  chloride, 
ferric  hydroxide  or  basic  phosphate  dissolves  in  ammonium  sulphide  to 
a  dark  green  liquid,  which  is  precipitated  by  ammonium  chloride  and 
also  by  a  large  excess  of  ammonium  polysulphide  (compare  also  de 
Koninck,  Abstr.,  1906,  ii,  397).  L.  de  K. 

Ferrous  Compounds  of  Nitric  Oxide.  Wilhelm  Manchot  and 
K.  Zechentmayer  ( Annalen ,  1906,  350,  368 — 389.  Compare  Gay, 
Abstr.,  1885,  1109;  Thomas,  Abstr.,  1899,  ii,  368,  426). — The  authors 
have  investigated  quantitatively  the  absorption  of  nitric  oxide  by 
aqueous  and  alcoholic  solutions  of  ferrous  salts  under  varying  condi¬ 
tions.  The  results  are  tabulated  and  expressed  in  curves,  and  the 
following  conclusions  are  drawn.  The  absorption  of  nitric  oxide  by  a 
ferrous  salt  results  from  the  formation  of  a  chemical  compound  contain¬ 
ing  Fe  and  NO  in  the  proportion  1  : 1.  Under  all  conditions,  therefore, 
the  limit  of  absorption  is  reached  when  1  mol.  of  nitric  oxide  has  been 
absorbed  for  each  ferrous  atom  present,  and  corresponds  with  the  con¬ 
version  of  Fe"  into  Fe"'.  The  formation  of  the  compound  is  a  reversible 
reaction ;  the  degree  of  dissociation  varies  with  the  ferrous  salt,  but  is 
dependent  also  on  the  pressure,  temperature,  concentration  of  the  ferrous 
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salt,  presence  of  indifferent  solutes,  and  nature  of  the  solvent,  to 
an  extent  which  is  in  agreement  with  the  laws  of  chemical  dissociation. 

G.  Y. 

Cryoscopy  of  Colloidal  Solutions  of  Ferric  Hydroxy- 
chloride.  G.  Malfitano  and  Leopold  Michel  ( Gompt .  rend.,  1906, 
143,  1141 — 1143.  Compare  Abstr.,  1906,  ii,  450,  526,  647). — 
Attempts  to  determine  the  molecular  mass  of  the  granules  of  colloidal 
ferric  hydroxychloride  from  the  difference  between  the  freezing  point  of 
a  colloidal  solution  and  the  filtrate  obtained  by  filtering  the  solution 
though  a  collodion  membrane  (Abstr.,  1906,  ii,  526)  were  unsuccessful, 
as  the  differences  were  sometimes  negative  and  sometimes  positive. 

M.  A.  W. 

Acid  Functions  of  Nickel  Dioxide.  Italo  Bellucci  and 
S.  Eubegni  {Atti  R.  Acccid.  Lincei,  1906,  [v],  15,  ii,  778 — 787. 
Compare  Bellucci  and  Clavari,  Abstr.,  1905,  ii,  823). — The  authors 
have  confirmed  the  existence  of  the  compound  Ni304,2H20  prepared 
by  Dudley  (Abstr.,  1897,  ii,  171).  The  alkali,  which  is  only  removed 
by  very  thorough  washing  with  water,  exists  in  combination  with  the 
nickel  oxides  in  the  form  of  the  nickelite,  NaoNi306,  or 

2Ni02,Ni0,Na20,  “ 

which  the  authors  have  prepared  and  analysed.  This  compound,  when 
washed  with  boiling  water,  is  hydrolysed  to  the  compound 

N  i02, 2NiO,  2H20, 

whilst  the  potassium  compound,  Ni02,Ni0,K20  (compare  Hoffmann 
and  Hiendlmaier,  Abstr.,  1906,  ii,  747),  on  hydrolysis  with  iced  water 
yields  the  compound  Ni02,Ni0,2H20.  In  both  cases,  the  product  of 
hydrolysis  retains  unchanged  the  crystalline  appearance  of  the  original 
alkali  nickelite.  T.  H.  P. 

Nickel  Chromates.  Max  Gkoger  ( Zeit .  anorg.  Chem.,  1906, 
51,  348 — 355.  Compare  Abstr.,  1906,  ii,  451). — Normal  aqueous 
solutions  of  nickelous  chloride  were  mixed  with  normal  solutions  of 
sodium,  potassium,  and  ammonium  chromates,  left  for  some  days,  and 
the  resulting  precipitates  washed  and  dried.  All  the  products  were 
reddish-brown  in  colour  and  proved  to  be  basic  chromates  of  nickel 
containing  varying  proportions  of  alkali  chromates.  They  are 
hydrolysed  by  water,  alkali  chromate  and  acid  chromates  of  nickel 
going  into  solution  and  highly  basic  chromates  of  nickel  remaining 
behind.  Unlike  the  behaviour  of  the  corresponding  manganese 
and  cobalt  compounds,  no  higher  oxide  of  nickel  was  found  in  the 
residue. 

By  interaction  of  stronger  solutions,  three  crystalline  double 
chromates  were  obtained.  The  compound,  NiCr04,K2Cr04,2H20, 
occurs  in  yellow  needles  which  are  stable  in  the  air  but  undergo 
hydrolysis  with  water.  The  compound,  NiCr04,(NH4)2Cr04,6H20, 
was  obtained  in  green  crystals  (compare  Briggs,  Trans.,  1903,  83, 
391).  By  a  slightly  different  method,  a  second  nickel  ammonium 
chromate,  of  the  probable  formula  (NH4)2Cr04,NiCr04,NHs,H20, 
was  isolated  in  well-formed,  orange-brown  prisms.  This  compound  is 
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stable  in  the  air  but  is  hydrolysed  by  water  with  formation  of  basic 
nickel  chromates.  G.  S. 

The  Reduction  of  Oxides  by  Aluminium.  Preparation  of 
Chromium.  Emile  Vigouroux  (Bull.  Soc.  chirn.,  1907,  [iv],  1, 
10 — 13.  Compare  Abstr.,  1905,  ii,  822). — Commercial  chromium, 
prepared  by  the  “  thermit  ”  process,  has  the  advantage  of  being  free 
from  carbon,  but  frequently  contains  silicon,  aluminium,  iron,  and 
portions  of  slag.  A  much  purer  material  can  be  prepared  on  a  small 
scale  by  a  modification  of  this  process,  which  consists  in  mixing  from 
10%  to  20%  of  dried  chromium  trioxide  with  the  dried  chromium 
sesquioxide  and  then  incorporating  the  necessary  quantity  of  aluminium 
powder.  The  mixture  is  heated  in  a  crucible  lined  with  magnesia. 
Under  these  conditions  a  vigorous  reaction  ensues,  which,  when  20%  of 
chromium  trioxide  has  been  added,  lasts  about  a  minute,  the  contents 
of  the  crucible  becoming  thoroughly  melted  and  the  slag  separating 
readily  froip  the  metal.  The  chromium  produced  contains  as 
impurities  0 '36 — 0'4%  of  silicon  and  0’74 — 0’85%  of  aluminium  and 
iron.  T.  A.  H. 

Definite  Compounds  formed  by  Chromium  and  Boron. 

Armand  Binet  du  Jassoneix  ( Compt .  rend.,  1906,  143,  1149 — 1151). 
— Chromium-boron  alloys  (this  vol.,  ii,  30)  contain  the  two  definite 
compounds  Cr3B2  and  CrB  dissolved  respectively  in  a  medium  less  rich 
in  boron,  which  can  only  be  isolated  in  a  state  of  purity  from  the 
nearly  homogeneous  alloys  the  composition  of  which  is  close  to  that 
of  their  own.  The  boride ,  Cr3B2,  isolated  from  an  alloy  containing 
11 ‘6%  of  boron  by  the  action  of  hydrogen  chloride  below  a  red  heat, 
has  D15  6  7,  burns  in  fluorine  when  gently  heated,  and  is  attacked  with 
incandescence  by  chlorine  below  a  red  heat ;  the  action  of  bromine  is 
less  vigorous,  whilst  iodine  vapour  has  only  a  superficial  action  at  a  rod 
heat.  When  heated  in  air  or  oxygen,  it  becomes  covered  with  a 
vitreous  layer  of  the  borate ;  it  is  converted  into  a  mixture  of  boron 
and  chromium  sulphides  together  with  unchanged  boron  by  the  action 
of  boiling  sulphur ;  it  is  completely  soluble  in  concentrated  or  dilute 
hydrofluoric,  hydrochloric,  or  sulphuric  acid,  and  is  oxidised  with 
incandescence  by  fused  alkali  hydroxides  or  carbonates ;  it  is  not  acted 
on  by  nitric  acid  or  alkali  solution,  or  by  nitrogen  at  a  white 
heat. 

The  boride,  CrB,  isolated  by  the  action  of  hydrogen  chloride  or 
chlorine  below  a  red  heat  on  the  alloy  containing  16%  of  boron, 
has  D15  6T,  and  whilst  its  chemical  properties  closely  resemble  those 
of  the  lower  boride,  Cr3Br2,  it  is  in  general  more  readily  attacked  ; 
it  takes  fire  in  cold  in  contact  with  fluorine,  and  when  heated  in 
nitrogen  at  a  white  heat  forms  a  greyish-black  substance  which 
liberates  ammonia  on  treatment  with  fused  potassium  hydroxide. 

M.  A.  W. 

The  Violet  and  Green  Varieties  of  Chromium  Chloride. 

F.  Jost  ( Ber .,  1906,  39,  4327 — 4330.  Compare  Recoura,  Abstr., 
1886,  508;  Piccini,  Abstr.,  1895,  ii,  229  ;  Werner  and  Gubser,  Abstr., 
1901,  ii,  453). — The  author  shows  by  determinations  of  the  molecular 
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weight  by  the  ebullioscopic  method  of  the  violet  and  green  varieties 
of  chromium  chloride  respectively  in  methyl  alcoholic  solution  that 
the  water  plays  a  different  r6le  in  the  green  chloride  and  violet 
chlorides.  The  violet  salt  gives  values  for  its  molecular  weight 
varying  from  54'7  to  60‘3,  whereas  the  green  salt  gives  values  varying 
from  33- 1  to  33‘4. 

The  molecular  conduc  tivity  of  a  solution  of  the  violet  salt  in  methyl 
alcohol  varies  from  67 *7  to  9 7 *7,  whereas  the  green  modification  gives 
values  varying  from  43  6  to  64  2. 

The  experiments  quoted  are  in  accordance  with  Werner’s  theory  in 
so  far  that  in  the  green  hydrate  the  water  is  more  loosely  bound  than 
in  the  violet.  A.  McK. 


Cobaltimolybdates.  Carl  Friedheim  and  F.  Keller  ( Ber .,  1906, 
39,  4301 — 4310). — The  cobaltimolybdates  described  by  the  authors 
are  distinguished  from  cobaltomolybdates  in  that  chlorine  is  evolved 
when  they  are  boiled  with  hydrochloric  acid.  They  are  characterised 
by  possessing  a  colour  varying  from  brilliant  green  to  dark  green. 

The  compound  3(NH4)2O,CoO,CoO2,12MoO3,20H2O  is  obtained  by 
adding  a  30%  aqueous  solution  of  ammonium  persulphate  to  a  mixture 
of  cobaltous  acetate  and  ammonium  paramolybdate,  acidifying  with 
dilute  acetic  acid,  and  then  slowly  heating.  It  may  also  be  prepared 
by  the  action  of  cobaltous  acetate  on  the  ammonium  permolybdate, 
3(NH4)20,5Mo03,2Mo04,6H20.  It  forms  green,  rhombic  plates  and 
dissolves  in  water  to  a  green  solution.  With  concentrated  sulphuric 
acid,  oxygen  is  evolved  ;  ammonia  is  evolved  by  the  action  of  potassium 
or  sodium  hydroxide.  It  is  reduced  by  sulphurous  acid.  Hydrogen 
peroxide  causes  the  evolution  of  oxygen  whilst  permolybdates  are 
formed. 

The  compound  2(NH4)2O,CoO,CoO2,10MoO3,12H2O,  best  obtained 
from  cobaltous  acetate,  ammonium  paramolybdate,  and  hydrogen 
peroxide,  forms  dark  green  rhombic  crystals. 

The  compound  3K2O,CoO,CoO2,10MoO3,llH2O,  obtained  either  from 
cobaltous  acetate,  potassium  persulphate,  and  potassium  paramolyb¬ 
date  or  from  cobaltous  acetate  and  ammonium  permolybdate  and 
potassium  chloride,  or  by  the  addition  of  potassium  chloride  to  a  cold 
saturated  aqueous  solution  of  the  compound 

3(NH4)20,CoO,Co02,  1  2MoO3,20H2O, 
forms  greenish-white,  rhombic  crystals. 

The  compound  3K20,CoO,Co02,12Mo03,15H20,  prepared,  by  the 
addition  of  potassium  chloride  to  an  aqueous  solution  of  the  compound 
2(NH4)2O,CoO,CoO2,10MoO3,12H2O,  forms  olive-green  crystals. 

The  compound  3BaO,CoO,Co02,9Mo03,25H20,  prepared  by  the 
addition  of  barium  chloride  to  an  aqueous  solution  of  the  compound 
2(NH4)2O,CoO,CoO2,10MoO3,22H2O,  is  bright  green. 

The  compound  |(NH4)20,1  |BaO,CoO,CoO2,10MoO3,18|H2O,  pre¬ 
pared  from  barium  chloride  and  the  compound 

3(NH4)20,CoO,Co02,1  2MoO3,20H2O, 


is  bright  green. 


A.  McK. 


INORGANIC  CHEMISTRY. 


97 


Preparation  of  Titanium  Tetrachloride,  ^mile  Vigouboux 
and  G.  Abrivaut  (Bull.  Soc.  chim.,  1907,  [iv],  1,  19 — 21). — Com¬ 
mercial  ferrotitanium,  containing  about  55%  of  titanium,  is  employed 
as  a  raw  material.  This,  in  a  coarsely  powdered  condition,  is  placed  in 
a  wide  porcelain  tube  heated  in  a  Mermet  furnace.  A  current  of  dry 
chlorine  is  passed ‘over  the  heated  alloy,  and  the  reaction  commences 
when  the  latter  is  at  a  dull  red  heat.  This  method  has  the  disadvantage 
that  considerable  quantities  of  ferric  chloride  are  formed,  which  are 
liable  to  block  the  tube  unless  they  are  periodically  removed.  This 
difficulty  may  be  overcome  by  digesting  the  finely  powdered  ferro¬ 
titanium  with  dilute  hydrochloric  acid,  which  leaves  a  product  contain¬ 
ing  80 — 90%  of  titanium  with  small  quantities  of  titanium  dioxide. 
The  latter  may  be  removed  by  levigation,  and  the  residue  is  treated  as 
before,  when  it  furnishes  crude  titanium  tetrachloride  and  leaves  in 
the  porcelain  tube  a  small  residue  of  titanium  dioxide.  The  titanium 
dioxide  obtained  as  a  by-product  may  also  be  converted  into  the  tetra¬ 
chloride  by  mixing  it  with  carbon  and  heating  in  a  current  of  chlorine. 
The  crude  titanium  tetrachloride  is  filtered  to  remove  suspended  ferric 
chloride,  and  the  filtrate  on  fractional  distillation  yields  the  pure  tetra¬ 
chloride,  b.  p.  136°.  T.  A.  H. 

Colloidal  Compound  of  Thorium  with  Uranium.  B^la 

Szilard  rend.,  1906, 143,1145 — 1147). — Thorium  hydroxide,  pre¬ 

cipitated  by  means  of  ammoniaand  well  washed,  partially  dissolves  ina  hot 
solution  of  uranium  nitrate  forming  a  deep  red  colloidal  mixture,  which 
on  separation  in  a  centrifugal  apparatus  and  drying  in  a  vacuum  over 
sulphuric  acid,  forms  small,  brilliant,  carmine  red,  transparent  plates 
which  are  amorphous  and  have  the  following  percentage  composition  : 
Th  =  72—74, U  =  4—5-5,  H20  =  12 — 13,  O  =  10 — 11.  The  dry  compound 
is  stable  towards  heat  and  light,  dissolves  without  decomposition  in  hot 
water,  and  yields  the  corresponding  salts  when  dissolved  in  dilute 
acids ;  it  has  D18'3  4‘82— 5-45,  and  when  thrown  into  water  produces 
a  sharp  hissing  with  evolution  of  a  gas  the  nature  of  which  is  at  pre¬ 
sent  not  determined.  The  compound  is  more  readily  prepared  by 
heating  the  mixture  of  thorium  hydroxide  and  uranium  nitrate  in  an 
autoclave  at  200°  under  15  atmos.  pressure.  When  uranyl  chloride 
replaces  uranium  nitrate  in  the  above  reaction,  the  colour  of  the 
colloidal  compound  is  reddish-yellow ;  the  reaction  proceeds  very 
slowly  when  uranium  acetate  or  sulphate  is  employed  in  place  of  the 
nitrate,  whilst  thorium  nitrate  has  no  action  on  thorium  hydroxide. 

M.  A.  W. 

Some  Sulphates  of  Quadrivalent  Vanadium.  Gustave  Gain 
(Compt.  rend.,  1906,  143,  1154  — 1156.  Compare  this  vol.,  ii,  32). — 
By  the  action  of  different  quantities  of  sulphuric  acid  on  the  deep 
blue  liquid  obtained  when  a  mixture  of  the  oxides  V203  and  V204  is 
treated  with  a  saturated  solution  of  sulphur  dioxide,  the  author  has 
prepared  three  acid  vanadyl  sulphates  belonging  to  the  same  group  as 
those  prepared  by  Koppel  and  Behrendt  (Abstr.,  1903,  ii,  551),  whilst 
two  other  members  of  the  same  series  have  been  prepared  by  the  action 
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of  sulphuric  acid  on  red  hydrated  hypovanadic  acid,  Y204,2H20.  These 
new  acid  vanadyl  sulphates  are  crystalline  and  possess  blue  colours  : 
2 Y 0S04,3H2S04, 1 5H20  is  azure  blue,  2Y0S04,4H2S04,16H20  is  tur¬ 
quoise  blue,  2Y0S04,5H2S04,15H20  is  greenish- blue, 
2Y0S04,7H2S04,15H20 

is  bright  blue,  and  2Y0S04,8H2S04,16H20  is  very  bright  blue. 

M.  A.  W. 

Preparation  and  Chemical  Properties  of  Antimony  Penta¬ 
fluoride.  Otto  Ruff  [and,  in  part,  with  Graf,  Heller,  and  Knoch] 
( Ber 1906,  39,  4310 — 4327.  Compare  Ruff  and  Plato,  Abstr.,  1904, 
ii,  265). — Additional  details  for  the  preparation  of  antimony  penta- 
fluoride  by  the  action  of  hydrogen  fluoride  on  antimony  pentachloride 
are  given.  In  the  course  of  the  preparation  it  is  probable  that  a 
compound,  SbF5,5HF,  is  formed  from  which  the  hydrogen  fluoride 
must  be  completely  eliminated  before  the  antimony  pentachloride 
is  distilled. 

Antimony  pentafluoride  has  b.  p.  149 — 150°  instead  of  155°  as 
formerly  stated  by  Ruff  and  Plato  ( loc .  cit.). 

Chlorine  apparently  has  no  action  on  antimony  pentafluoride ; 
bromine  forms  a  viscid,  dark-brown  mass,  possibly  containing  the  com¬ 
pound  SbF5Br. 

Iodine  reacts  with  antimony  pentafluoride  with  development  of  heat 
and  the  formation  either  of  a  bluish-green  liquid  or  of  a  dark  brown 
or  bluish-green  solid,  according  to  the  amount  of  pentafluoride  used. 
When  an  excess  of  pentafluoride  is  used  and  the  mixture  is  heated  at 
160 — 220°,  the  compound  (SbF5)2I  is  formed  as  a  dark  bluish-green, 
crystalline  mass,  m.p.  110 — 115°,  which  does  not  lose  iodine  at  240°; 
by  prolonged  heating  in  a  current  of  carbon  dioxide,  practically  no 
iodide  is  given  off,  but  the  excess  of  antimony  pentafluoride  distils  over. 
Water  decomposes  it  with  hissing  and  separation  of  iodine. 

If  an  excess  of  iodine  is  used,  and  the  temperature  is  raised  above 
the  b.  p.  of  iodine,  the  compound  SbF5I  is  formed  by  the  action  of 
iodine  on  antimony  pentafluoride  after  the  excess  of  iodine  is  evaporated 
off.  When  heated  above  260°,  iodine  is  evolved.  The  compound 
SbF5I,  m.  p.  slightly  below  80°,  is  dark  brown  and  differs  from  the 
compound  (SbF6)2I  in  undergoing  slow  decomposition  with  water. 

The  solution  of  sulphur  in  antimony  pentafluoride  is  dark  blue  and 
yields  the  compound  SbF6S,  m.  p.  about  230°.  It  is  very  hygroscopic 
and  when  acted  on  by  moist  air  yields  sulphur  ;  antimony  trichloride 
and  thionyl  fluoride  are  also  formed.  The  action  of  water  probably 
proceeds  according  to  the  equations  2SbF6S  +  H20  =  2SbF3  +  S  +  SOF2  + 
2HF  and  SOF2  +  H20  =  S02  +  2HF. 

Antimony  pentafluoride  is  acted  on  by  phosphorus  with  production 
of  flame  and  the  formation  of  yellow  vapour,  which  sublimes. 

The  majority  of  metals,  when  dry,  do  not  act  on  antimony  penta¬ 
fluoride.  When  heated  with  sodium,  rapid  combustion  occurs  with 
the  formation  of  white  vapour.  Antimony  dust  reduces  it  to  the 
trifluoride.  With  little  water,  it  forms  the  solid  hydrate,  SbF5,2H20 
(loc,  cit.).  Its  aqueous  solution  is  not  decomposed  in  the  cold  by 
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hydrogen  sulphide  or  by  potassium  iodide ;  action  does  not  occur  until 
the  temperature  is  raised. 

On  the  addition  of  sodium  hydroxide  or  of  sodium  carbonate,  it 
forms  sodium  hydrogen  pyroantimonate  in  quantitative  yield. 

When  its  aqueous  solution  is  evaporated,  the  syrupy  residue  con¬ 
tains  a  hydrate  of  antimony  pentafluoride,  which,  when  heated,  is 
decomposed  with  formation  of  water,  hydrofluoric  acid,  and  antimonic 
acid ;  the  syrup,  however,  does  not  form  anhydrous  antimony  penta¬ 
fluoride  when  heated  with  sulphuric  acid  or  phosphoric  oxide. 

When  a  current  of  hydrogen  sulphide  is  passed  over  it,  sulphur, 
hydrogen  fluoride,  and  an  antimony  thiofluoride  are  formed. 

When  a  current  of  dry  ammonia  is  passed  over  it,  a  vigorous  action  ' 
occurs  and  the  pentafluoride  becomes  coated  with  a  yellowish-red  crust 
which  prevents  further  action.  When  heated,  however,  with  liquid 
ammonia  at  100°  in  a  platinum  tube,  it  forms  diamino-diantimony-tri- 
fluoroimide  dihydrofluoride,  NH(SbFg‘N  B2*HF)2,  a  white  powder  which 
is  very  readily  decomposed  by  atmospheric  moisture ;  it  is  slowly  acted 
on  by  water  with  formation  of  antimonic  acid  ;  its  aqueous  solution  is 
acid  towards  litmus. 

Antimony  pentafluoride  is  acted  on  by  nitrogen  sulphide,  sulphur 
dichloride,  and  chromyl  chloride  respectively.  When  heated  to  above 
100°  with  molybdenum  pentachloride,  it  forms  a  molybdenum  fluoride 
and  antimony  pentachloride,  the  latter  parting  with  some  of  its  chlorine 
to  form  double  compounds  with  the  excess  of  antimony  pentafluoride. 
With  tungsten  hexachloride,  it  forms  tungsten  hexafluoride.  It 
reacts  vigorously  with  phosphorus  trichloride  with  the  formation  of 
phosphorus  trifluoride.  With  phosphoric  oxide,  it  forms  phosphorus 
oxyfluoride.  It  forms  a  series  of  crystalline  compounds  with  arsenic 
tri fluoride.  With  antimony  trifluoride,  it  forms  compounds  varying 
in  composition  from  SbF5,2SbF3  to  SbF5,5SbF3.  Hydrogen  chloride  is 
evolved  when  it  is  mixed  with  tin  tetrachloride,  titanium  tetrachloride, 
or  silicon  tetrachloride.  Colloidal  silicic  acid,  when  warmed  with 
antimony  pentafluoride,  forms  antimonic  acid  and  silicon  tetrafluoride. 

The  behaviour  of  antimony  pentafluoride  towards  various  carbon 
compounds  was  also  investigated.  Filter  paper,  cork,  wood,  and  india- 
rubber  are  attacked  at  once.  The  action  with  benzene  is  vigorous,  hydro¬ 
gen  fluoride  being  evolved.  Ether,  alcohol,  acetone,  glacial  acetic  acid, 
ethyl  acetate,  carbon  disulphide,  light  petroleum,  toluene,  and  chloro¬ 
form  all  react  with  antimony  pentafluoride.  With  carbon  tetrachloride 
at  about  45°,  a  gas  is  evolved  which  readily  liquefied  and  is  probably 
CC13F. 

The  compound  SbF3,2NH3  is  obtained  by  the  action  of  liquid 
ammonia  on  antimony  trifluoride  as  a  yellow  powder  which  loses 
ammonia  in  contact  with  moist  air.  It  is  less  stable  than  the 
compound  obtained  from  antimony  pentafluoride.  A.  McK. 

Alloys  of  Palladium  and  Silver.  Rudolf  Ruek  ( Zeit .  anorg. 
Chern.,  1906,  51,  315 — 319.  Compare  this  vol.,  ii,  32). — The  freezing- 
point  curve  falls  regularly  from  the  melting  point  of  palladium,  1541°, 
to  that  of  silver,  961  *5° ;  unlike  the  system  palladium-copper,  the  curve 
is  slightly  concave  to  the  axis  of  concentration.  It  follows  that  the 
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metals  form  a  complete  series  of  mixed  crystals  with  no  indication  of 
chemical  combination,  and  this  conclusion  is  confirmed  by  microscopic 
observations. 

The  hardness  of  the  alloys  lies  between  that  of  the  components  and 
increases  with  the  proportion  of  palladium. 

The  micro-structure  of  the  alloys  is  described  and  illustrated  by  six 
microphotographs.  G.  S. 

Alloys  of  Palladium  and  Gold.  Rudolf  Ruer  ( Zeit .  anorg. 
Chem.,  1906,  51,  391 — 396.  Compare  preceding  abstract) — The  freezing- 
point  curve  of  the  system  falls  continuously  from  the  melting  point  of 
palladium  to  that  of  gold  ;  like  the  corresponding  curve  for  palladium- 
silver  alloys,  it  is  concave  to  the  axis  of  concentration.  The  metals 
form  a  continuous  series  of  mixed  crystals,  and  there  is  no  indication 
of  chemical  combination. 

Alloys  containing  more  than  10%  of  palladium  are  white.  The 
hardness  increases  with  increase  in  the  amount  of  palladium  until  70% 
of  the  latter  element  is  present,  but  beyond  this  point  decreases. 

The  fact  that  none  of  the  three  elements,  copper,  silver,  gold,  enter 
into  chemical  combination  with  palladium  is  in  accordance  with 
Tainmann’s  rule  (Abstr.,  1906,  ii,  346),  according  to  which  either  all  or 
none  of  the  elements  of  a  natural  group  in  the  narrower  sense  enter 
into  chemical  combination  with  another  element.  G.  S. 
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Mineralogical  Chemistry. 


G-ases  Enclosed  in  Coal  and  Certain  Coal  Dusts.  F.  G. 
TftOBRinGE  ( J .  Soc.  Chem.  Ind.,  1906,  25,  1129 — 1130). — Analyses  are 
given  of  the  gases  extracted  at  the  oi'dinary  temperature  and  at  100° 
from  the  coal  of  the  Busty  Seam  at  Birtley,  Co.  Durham.  Separate 
data  have  been  obtained  for  (1)  bright  coal ;  (2)  “  dant  ”  ;  (3)  surface 
dust ;  (4)  dust  from  timbers.  The  bright  coal  not  only  yields  the 
largest  volume,  but  also  the  largest  proportion  of  combustible  gas.  The 
combustible  gas  from  the  bright  coal  and  from  the  “  dant  ”  consists 
almost  entirely  of  methane,  whereas  that  from  the  dust  appears  to 
contain  higher  hydrocarbons.  The  analytical  data  confirm  the  observa¬ 
tion  made  by  Bedson  that  oxygen  and  nitrogen,  the  fonner  pre¬ 
ferentially,  are  absorbed  by  coal  on  exposure  to  the  air.  Analyses  of 
the  gas  occluded  in  coal  and  dust  from  the  Fernie  Mine  (B.C.)  are  also 
communicated.  H.  M,  D. 

Chalcopyrite  Crystals  from  Japan.  William  E.  Ford  ( Amer . 
J,  Sci.,  1907,  [iv],  23,  59—60). — A  crystallographic  description  is 
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given  of  peculiar  wedge-shaped  and  lath-shaped  crystals  of  ehalcopyrite 
from  Arakawa,  Japan  ;  they  owe  their  unusual  development  to  the 
symmetrical  suppression  of  obtain  faces. 

Jacob  Beckenkamp  ( Sitz.-Ber .  phys.-med.  Ges.  Wurzburg,  1906)  has 
examined  similar  crystals  from  the  same  locality  and  concludes  that 
they  belong  to  the  pyramidal  (hemimorphic)  class  of  the  orthorhombic 
system,  and  that  the  higher  symmetry  more  usually  exhibited  by 
ehalcopyrite  is  the  result  of  twinning.  L.  J.  S. 


Formation  of  Quartz  and  Tridymite  in  Silicate  Fusions. 

P.  D.  Quensel  ( Centr .  Min.,  1906,  728 — 737). — A  continuation  of  pre¬ 
vious  work  (this  vol.,  ii,  34).  A  mixture  of  oligoclase  and  quartz 
heated  with  an  equal  amount  of  tungstic  oxide  for  six  hours  at  900° 
resulted  in  the  formation  of  quartz  ;  the  same  mixture  at  1200°  gave 
only  glass.  Amorphous  silica  with  five  parts  of  sodium  tungstate 
heated  for  six  hours  at  1200°  gave  tridymite;  at  lower  temperatures 
only  a  glass  was  formed.  The  melting  point  of  tridymite  was  deter¬ 
mined  to  be  about  1560°,  that  is,  about  100°  lower  than  that  of 
quartz. 

Diagrams  illustrate  the  temperature  limits  of  the  formation  and 
stability  of  quartz,  tridymite,  and  silicic  acid  (compare  Day  and 
Shepherd,  Abstr.,  1906,  ii,  770).  L.  J.  S. 


Crystal  Measurements.  Carl  Hlawatsch  (Zeit.  Kryst.  Min., 
1907,  42,  587 — 595). — The  results  of  goniometric  measurements  are 
given  of  the  following  :  raspite  from  Broken  Hill,  New  South  Wales  ; 
a  triclinic  rhodonite-like  slag  of  unknown  origin  and  composition; 
and  dibroxnohydroxydeoxybenzoin,  CH^Ph’COCflHgBr^OHjHgO.  The 
slag  crystals  have  D  —  3'44  and  were  found  to  contain  much  manganese; 
they  are  therefore  assumed  to  belong  to  the  triclinic  group  of  slag 
materials  with  the  composition  (Mg,Fe,Mn)Si03  studied  by  J.  H.  L. 
Vogt,  and  the  name  “  vogtite  ”  is  proposed  for  them.  L.  J.  S. 

Nepouite,  a  new  Hydrated  Silicate  of  Nickel  and  Magnesium. 
E.  Glasser  ( Compt .  rend.,  1906,  143,  1173 — 1175). — The  new  mineral 
is  from  Nepoui  in  New  Caledonia,  and  is  met  with  as  a  fine  crystalline 
powder  or  as  an  incrustation  in  nickelferous  peridotite.  The  colour 
varies  with  the  percentage  of  nickel  from  bright  green  to  pale 
yellowish-green.  The  hardness  is  2 — -3.  The  minute  crystals  have 
the  form  of  hexagonal  plates  or  are  vermiform  with  a  six-sided  cross- 
section  ;  they  have  a  distinct  basal  cleavage  and  prismatic  cleavage, 
as  in  the  chlorites.  The  crystals  are  optically  negative  with  a  small 
axial  angle  ;  the  acute  bisectrix  is  nearly  perpendicular  to  the  basal 
cleavage  ;  birefringence,  0  036 — 0*038.  The  following  analyses  (la, 
IVa,  and  Ya  by  F.  Pisani)  give  the  formula  3(Ni,Mg)0,2Si02,2H20 ; 
nickel  and  magnesium  replace  each  other  in  all  proportions.  The 
mineral  is  near  to,  but  distinct  from,  garnierite,  noumeite,  and 
connarite. 
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Si02. 

NiO. 

MgO. 

FcO. 

CaO. 

A1203. 

h2o. 

Total. 

Sp.  gr 

I. 

32-84 

49-05 

3-64 

1-90 

0-50 

0-97 

9-64 

98-54 

\ 

3*24 

la. 

32-30 

49-75 

3-75 

1-65 

n.  d. 

0-89 

10-48 

98-82 

/ 

II. 

33-03 

46-11 

6-47 

2-20 

trace 

1-39 

10-61 

99-81 

3-18 

III. 

35-05 

39-99 

11-80 

1-22 

0-58 

1  13 

10-05 

99  -82 

2-89 

IV. 

40-07 

18-21 

29-84 

0-25 

0-53 

0-72 

11-98 

101-60 

I 

2-47 

IVa. 

41-1 

18-1 

30-0 

u.  J. 

ii.  d. 

ii.  d. 

n.  d. 

— 

/ 

V. 

32-36 

50'70 

3-00 

0-62 

trace 

0-69 

12-31 

99-68  \ 

3-20 

Ya. 

32-50 

50-20 

3-47 

0-83 

u.  d. 

0-82 

10-20 

98-02 

) 

L.  J.  S. 


Chemical  Composition  of  Amphibole.  Samuel  L.  Penfield 
and  F.  C.  Stanley  ( Amer .  J.  Sci.,  1907,  [iv],  23,  23 — 51). — The 
following  analyses  (the  results  quoted  are  in  each  case  the  means  of  the 
duplicate  analyses)  were  made  on  carefully-selected  and  pure  material, 
with  the  object  of  deducing  a  general  formula  to  express  the  wide 
variations  in  composition  which  are  exhibited  by  the  several  varieties 
of  amphibole.  I,  Tremolite,  large,  white  crystals  from  Richville,  near 
Gouverneur,  New  York  ;  II,  tremolite,  white,  bladed  crystals  from 
Lee,  Massachusetts  ;  III,  actinolite,  dark  green  crystals  in  talc  from 
Greiner,  Tyrol  ;  1Y,  actinolite,  dark  green  crystals  from  Russell,  St. 
Lawrence  Co.,  New  York ;  Y,  actinolite,  dark  olive-green  crystal 
from  Kragero,  Norway;  YI,  actinolite,  dark  greenish-black  crystals 
of  unusual  habit,  from  Pierrepont,  St.  Lawrence  Co.,  New  York  ; 

VII,  hornblende,  black  crystal,  from  Renfrew,  Ontario,  Canada  ; 

VIII,  hornblende,  black  crystals,  from  Edenville,  Orange  Co.,  New 
York;  IX,  hornblende  (“  hudsonite  ”),  black  and  massive,  from 
Cornwall,  Orange  Co.,  New  York  (fluorine  determination  added  to  the 
analysis  given  by  S.  Weidman,  Abstr.,  1903,  ii,  436)  ;  X,  hornblende, 
small,  greenish-black  crystals,  from  Monte  Somma,  Vesuvius ; 

XI,  basaltic  hornblende,  black  crystals,  from  Bilin,  Bohemia  ; 

XII,  hornblende,  light  brown  cleavage  masses,  from  Grenville, 
Quebec,  Canada  (compare  B.  J.  Harrington,  Abstr.,  1904,  ii.  52). 

Total  (less 
Loss  O  for 


Si02. 

TiO»2.  AI2O3. 

Fe.20:! 

.  FeO.  M11O.  MgO. 

CaO. 

K20.  N.i20.  ii2o. 

F,. 

at  110° 

■  F2). 

Sp.  gr. 

I 

57-45 

— 

1-30 

o-is 

0-22 

0-07 

24-85 

12-89 

0-54 

0-07 

1-10 

0-77 

0-09 

99-87 

2-997 

II. 

57-09 

0-14 

1-80 

000 

0  55 

trace 

24-12 

13-19 

0-22 

0-48 

1  -  j(i 

0-37 

010 

100-07 

2-980 

III. 

50 '25 

o-oo 

1-24 

0'78 

5-50 

0-48 

21-19 

12-08 

0-28 

0-19 

1-81 

0-04 

— 

99  "84 

3-047 

IV. 

54  80 

o-io 

2-58 

2-50 

4-75 

trace 

20-30 

12-08 

0-24 

0-S2 

1-G0 

0-77 

0-11 

100-33 

3-092 

V. 

51-85 

1-26 

4-30 

2  AS 

5 '40 

0  35 

19-48 

10-00 

0-35 

2-15 

1-21 

0-40 

0-13 

100-02 

3137 

VI. 

52-31 

0-28 

2-09 

3-09 

0-68 

0-70 

19-27 

11-88 

0-50 

0-7S 

1-42 

0-93 

0-08 

100-20 

3111 

VII. 

43'7G 

0-78 

S-33 

0-90 

10-47 

0-50 

12-03 

9-84 

1-28 

3-43 

0-05 

1-82 

o-io 

99-73 

3-29J 

VIII. 

41  99 

1-46 

11-02 

2-07 

14-32 

0-25 

11-17 

11-52 

0-9S 

2-49 

o-oi 

o-so 

0-08 

99-03 

3*285 

IX, 

36-80 

1-04 

12-10 

7-41 

23-35 

0-77 

1-90 

10-59 

3-20 

1-20 

1-30 

0-27 

— 

99-88 

— 

X. 

39'4S 

0-30 

12-99 

7 '25 

10-73 

1-00 

11-47 

12-01 

2-39 

1-70 

0-70 

0-50 

0-12 

100-23 

3”283 

XI. 

39-95 

1-OS 

17-53 

7-25 

2-18 

trace 

1415 

11*90 

1-9S 

3-10 

0-41 

0-30 

0-13 

100-45 

3  226 

XII. 

45-79 

1-20 

11-37 

0-42 

0-42 

0-39 

21-11 

12-71 

1-69 

2-51 

0-07 

2'70 

— 

99-90 

3-110 

These  analyses  show  that  fluorine  and  water  must  be  regarded  as 
essential  constituents  of  amphibole.  The  identity  in  crystalline  form 
of  the  several  varieties  of  the  group  suggests  that  a  complex  metasilicic 
acid,  HgSi4012,  or  perhaps  fI10Si8O24,  must  have  a  controlling  influence 
(mass  effect)  on  the  isornorphous  replacement  of  the  bases  and  basic 
radicles ;  for  this  amphibole  acid  a  ring  formula  is  suggested,  which  is 
referred  to  as  an  amphobole  ring.  The  hydrogen  atoms  of  the  acid  are 
considered  to  be  largely  replaced  by  the  bases  RnO  and  by  K20,  Na20, 
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H„0  and  F2,  whilst  the  sesquioxides  are  introduced  in  the  form  of  the 
basic  radicles  [RIIr20(0H,F)2]TI  and  [RIII204RIIE’a2]11.  The  analyses 
(I — III)  of  the  simpler  varieties,  tremolite  and  actinolite,  give  very 
closely  the  metasilicate  ratios  without  the  assumption  of  any  complex 
radicles.  In  all  the  analyses  calcium  oxide  replaces  one-fourth  of  the 
hydrogen  atoms  of  the  acid.  L.  J.  S. 

Crystallographic  Observations  on  Certain  Minerals  of  Brosso 
and  Traversella.  Luigi  Colomba  ( Atti  R.  Accad.  Lincei,  1906,  [v], 
15,  ii,  636 — 644). — The  author  gives  the  results  of  measurements  of 
crystals  of :  villarsite,  which  is  crystallographically  identical  with 
olivine;  siderite  [c  =  0‘8184];  chalcopyrite  [c  =  0'98645];  blende; 
galena  ;  arsenical  pyrites  ;  tetrahedrite ;  cerussite  [a  :  b  :  c  = 
0-60960  :1  : 072255].  T.  H.  P. 

Yttrocrasite,  a  new  Yttrium-thorium-nranium  Titanate. 
William  E.  Hidden  and  Charles  H.  Warren  ( Amer .  J.  Sci,,  1906,  [iv], 
22,  515 — 519). — The  crystal  examined  was  found  in  Burnet  Co.,  Texas, 
not  far  from  the  well-known  gadolinite  locality  in  Llano  Co.  It 
weighed  60  grams,  and  had  a  thin,  dull  brown  coating ;  on  a  fresh 
surface  the  material  is  black,  with  a  bright,  pitchy  lustre  and  an  uneven 
to  small  conchoidal  fracture,  resembling  polycrase  or  euxenite  in 
appearance.  The  crystal  is  orthorhombic  :  its  hardness  is  5| — 6,  and 
13  4-8043.  Under  the  microscope,  thin  splinters  are  pale  yellow  to 
colourless,  and  transparent ;  in  polarised  light  it  is  seen  to  consist  of  a 
mixture  of  isotropic  and  feebly  birefringent  material,  with  sometimes 
a  minute  spherulitic  structure.  The  mineral  thus  appears  to  have 
resulted  by  the  alteration  of  an  originally  anhydrous  species.  The 
material  is  infusible  before  the  blowpipe  ;  it  is  easily  decomposed  by 
hydrofluoric  acid  and  by  strong  boiling  sulphuric  acid.  Details  of  the 
method  of  analysis  are  given.  The  results  obtained  by  Warren  are : 

Ti02.  (Y,Er)203  *.  Ce203,  &e.  Fe20.,.  WO:,  U03.  U02.  Th02.  PbO. 

49-72  25-67  2'92  1-44  1*87  0'64  1-98  8*75  0'48 

MnO.  CaO.  C0.2.  II20.  H20  (hygrosc.).  Total. 

0-13  1-83  0-68  4 "36  0  10  100-57  t 

*  Mol.  \vt.  268  "4.  f  Also  a  little  Cb205  and  traces  of  Ta205,  Si02,  MgO. 

Helium  and  nitrogen  could  not  be  detected.  The  analysis  gives  the 
ratios, 

H20  :  RirO(CaO,  <fcc.) :  Rmo03(Y203,  &c.)  :  Rlv0.2(Th0,,  &c.)  :  Ti02,  &c.  - 

6  :  1  :3  :  1  : 16. 

The  mineral  is  therefore  essentially  a  hydrous  titanate  of  yttrium 
earths  and  thorium,  and  for  it  the  new  name,  yttrocrasite,  is  pro¬ 
posed. 

The  total  radioactivity  of  the  mineral  was  found  by  B.  B.  Boltwood 
to  correspond  to  10%  of  thorium  and  2-08%  of  uranium.  L.  J.  S. 

Volcanic  Materials  from  the  Gulf  of  Naples.  Ramon  Llord  y 
Gamboa  {Anal.  Fis.  Quim.,  1906,  4,  193—202). — The  analysis  of 
certain  almost  colourless  and  transparent  round  crystals,  gathered  on 
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the  shore  of  Torre  del  Greco  in  the  Bay  of  Naples,  gave  the  following 
result  : 

Si02.  A120.,.  K20.  Na20.  Loss. 

55-40  22'85  11*10  9‘20  1*45  100  00 

The  formula  deduced  from  these  numbers  is  KNaAl2(Si03)4,  showing 
that  the  mineral  is  one  of  the  leucite  group  so  often  found  in  modern 
volcanic  rocks.  The  volcanic  origin  of  these  crystals  was  demonstrated 
by  the  fact  that  on  some  were  still  to  be  found  adherent  black  nodules 
of  lava. 

A  specimen  of  Vesuvian  lava  ejected  from  the  principal  crater  on 
October  31st,  1905,  and  collected  on  the  following  day,  gave  the  fol¬ 
lowing  analysis  : 

Si02.  FeO.  A1.,03.  CaO.  MgO.  Na20. 

48-050  10-900  19-500  7'600  3-024  6’360 

Smaller  quantities  of  K90,  Li20,  Cl,  P90r  and  loss  amounted  together 
to  4-566%.  "  G.  T.  M. 

Composition  of  Volcanic  Ash  collected  at  Ottajano, 
Vesuvius,  on  April  14th,  1906.  G.  Cosyns  (Bull.  Soc.  chim.  Belg., 
1906,  20,  159 — 162). — The  ash  lost,  when  completely  dried  at 
110°,  0'28%  of  water  and  0-03%  of  hydrogen  chloride,  T68%  was 
soluble  in  water  at  15°,  and  this  consisted  of  sodium  chloride  (0-761%), 
calcium  sulphate  (0-854%),  magnesia,  alumina,  silica,  ferric  chloride, 
<fec.  From  3—4%  of  the  dust  was  magnetic,  and  this  portion  con¬ 
sisted  of  magnetic  oxide  of  iron  (94'5%),  titanium  dioxide  (2-11%), 
lime,  silica,  Ac.,  3  4%.  The  washed  powder  had  the  following  com¬ 
position  : 

Si02,  Fe203.  CaO.  A1203.  MgO.  Nn20.  KaO.  MnO.  Cr20;l.  Ti02.  P205. 

48*65  16-25  11-21  14*76  3  94  3*19  2'83  0’02  0-009  0*115  0*6 

Also  traces  of  As,  F,  B,  Zn,  Li,  Te,  Cl,  S. 

The  mineral  composition,  therefore,  would  appear  to  be  augite  (50%), 
leucite  (40%),  biotite,  magnetite,  Ac.  (10%).  When  extracted  with 
chloroform  or  ether,  the  ash  yielded  0  002%  of  Silvestri’s  “  vaselin  ”  ; 
when  heated  to  a  high  temperature  it  fused,  swelled,  and  evolved 
reducing  gases.  T.  A.  H. 


104 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Physiological  Chemistry. 


Resistance  of  Mammalian  Red  Corpuscles  towards  Hsemo- 
lytic  Agents.  D.  Rywosch  ( PJluger’s  Archiv,  1907,  110,  229 — 251). 
— The  resistance  of  the  fresh  and  washed  red  corpuscles  towards 
numerous  haemolytic  agents  (water,  saponin,  chloroform,  acetone,  <fcc. ) 
was  investigated.  The  results  obtained  with  the  corpuscles  from 
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various  animals  are  arranged  in  columns  in  order  of  resistance.  Every 
column  shows  a  different  order ;  even  the  fresh  and  the  washed 
corpuscles  give  different  results.  W.  D.  H. 

Sero-mucoid  in  Blood.  H.  W.  Bywaters  ( Proc .  Physiol.  Soc., 
1906,  iii — iv.,  J.  Physiol.,  35). — Pavy  has  shown  that  the  carbo¬ 
hydrate  yielded  by  mucoids  is  greater  after  acid  hydrolysis  than  after 
hydrolysis  with  10%  alkali.  The  non-coagulable  proteid  of  blood 
behaves  in  this  way,  and  this  fact,  as  well  as  its  non-diffusibility,  lends 
support  to  Zanetti’s  view  that  it  is  a  mucoid  (sero-mucoid)  and  not  a 
proteose.  The  amount  of  sero-mucoid  carbohydrate  expressed  as 
dextrose  in  grams  per  litre  of  blood  was  found  to  vary  from  0’07  to 
0  08  in  the  fasting  dog,  from  0-097  to  0*11  when  fed  on  bread  or  milk, 
and  from  (H8  to  024  when  fed  on  dog-biscuit;  that  is  to  say,  an 
increase  occurs  after  a  diet  consisting  largely  of  carbohydrate.  If  the 
sero-mucoid  is  concerned  in  the  transport  of  carbohydrate,  this  is  what 
would  be  expected.  W.  D.  H. 

Pate  of  Cholesterol  and  its  Esters  in  the  Animal  Organism. 
Hugo  Pribram  ( Biochem .  Zeit.,  1906,  1,  413 — 424). — The  resistance 
of  the  red  corpuscles  towards  the  haemolytic  action  of  such  substances 
as  saponin  is  believed  to  be  due  to  the  materials  of  which  their 
membranes  are  composed.  Cholesterol  is  one  of  these,  and  fluids  con¬ 
taining  cholesterol  protect  the  corpuscles  from  haemolysis.  So  far  as 
the  present  experiments  go  these  views  are  supported.  The  main  con¬ 
clusion  drawn,  however,  is  that  feeding  an  animal  on  cholesterol  or  its 
esters  increases  the  amount  in  the  blood-serum,  and  this  is  believed  to 
be  mainly  in  the  form  of  free  cholesterol.  W.  D.  H. 

Photo-biological  Sensitisers  and  their  Proteid  Compounds. 
Gunni  Busck  ( Biochem .  Zeit.,  1906,  1,  425 — 540). — A  complete  review 
of  previous  work  is  given,  and  a  number  of  experiments  are  described 
from  which  the  following  conclusions  are  drawn.  An  intense  light, 
rich  in  rays  of  short  wave-length,  is  capable  of  destroying  red  blood- 
corpuscles.  The  negative  results  previously  obtained  are  attributed  to 
the  source  of  light  being  too  feeble.  The  substance  contained  in 
blood  serum,  alexin,  which  acts  as  a  poison  to  Paramcecium,  may  be 
destroyed  by  exposure  to  ultra-violet  light,  but  may  be  sensitised  by 
means  of  light  of  greater  wave-length. 

The  addition  of  various  photo  biological  sensitizers,  such  as  deriv¬ 
atives  of  fluorescein  and  sodium  dichloroanthracenedisulphonate,  to 
mammalian  blood  produces  various  alterations  in  the  properties  of  the 
blood  and  of  the  sensitiser.  Thus  the  property  of  coagulating  may  be 
diminished  or  completely  destroyed,  as  may  also  the  action  of  the 
alexin  of  the  serum  on  Paramcecium.  The  presence  of  the  serum  is 
also  capable  of  diminishing  or  completely  destroying  the  character¬ 
istic  behaviour  of  the  sensitisers  to  micro-organisms,  animal  tissues, 
toxins,  and  enzymes,  the  effect  being  most  pronounced  in  the  case  of 
organised  structures.  Many  of  the  chemical  and  physical  character¬ 
istics  of  the  sensitisers  are  also  affected  by  the  serum.  Different  sera 
produce  somewhat  different  results,  the  effect  beiDg  most  marked  with 
a  serum  of  feeble  “  alkalesence.”  Glue,  gum  arabic,  starch,  peptone, 
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theobromine,  and  glycine  do  not  produce  the  same  effects  as  serum, 
but  egg-albumin  does. 

The  action  of  the  sensitisers  is  ascribed  to  the  formation  of  com¬ 
pounds  with  the  albumins  of  the  serum,  these  compounds  having 
properties  very  different  from  those  of  their  components.  The  eosin- 
serum  compound  is  insoluble  in  water,  but  dissolves  in  serum  in  acid, 
alkaline,  or  neutral  solution  ;  it  also  dissolves  in  alkali  or  in  dilute 
acid,  and  may  be  precipitated  by  means  of  ammonium  sulphate. 

J.  J.  S. 

Blood-pigment  of  Thalassochelys  Corticata.  Franz 
Bardachzi  ( Zeit .  physiol.  Chem.,  1906,  49,  465 — 471). — The  blood- 
pigment  of  this  turtle  appears  to  give  the  same  physical  constants  as 
the  haemoglobin  of  mammals.  W.  D.  H. 

Action  of  Alkalies,  Lithium  Salts,  and  Lithium  Water  on 
the  Gastric  Secretion.  M.  Mayeda  ( Biochem .  Zeit.,  1907,  2, 
332 — 338). — The  investigation  was  undertaken  in  view  of  the  action 
certain  mineral  waters  possess  of  increasing  digestion.  By  experiments 
on  dogs  with  a  Pawloff  fistula,  it  was  shown  that  alkalis  stimulate 
the  secretion,  and  that  lithium  salts  and  mineral  water  containing 
lithium  are  specially  efficacious  in  this  direction.  W.  D.  H. 

Influence  of  Physostigmine,  Euphthalmine,  and  Dionine 
on  the  Gastric  Secretion.  M.  Pewsner  ( Biochem .  Zeit.,  1907,  2, 
339 — 343). — Pawloff’s  discovery  of  secretory  nerves  of  the  stomach 
has  rendered  the  action  of  alkaloids  on  the  secretion  of  special 
interest.  Physostigmine  acts  like  pilocarpine  in  increasing  the 
secretion ;  euphthalmine  falls  into  the  atropine  group  in  diminishing 
it.  Dionine,  a  derivative  of  morphine,  stimulates  the  secretion  ;  it, 
however,  acts  more  rapidly  than  morphine  ;  its  narcotic  action  is  less. 

W.  D.  H. 

The  Inhibition  of  Peptic  Digestion  by  Combining  the  Free 
Hydrochloric  Acid  with  Amphoteric  Amino-compounds. 

Hermann  Jastrowitz  ( Biochem .  Zeit.,  1906,  2,  157 — 172). — The 
addition  of  amphoteric  amino-compounds  to  pepsin-hydrochloric  acid 
inhibits  its  fermenting  properties.  The  substances  used  were  glycine, 
alanine,  glutamic  acid,  and  Witte’s  peptone,  and  of  these  glycine, 
alanine,  and  peptone  produce  the  greatest  effect.  The  inhibition  is 
due  to  the  removal  of  part  of  the  hydrochloric  acid  in  combination 
with  the  amino -compounds.  J.  J.  S. 

The  Relationship  of  Pepsin  and  Rennin  in  the  Child’s 
Stomach.  Julius  Wohlgemuth  and  H.  Boeder  ( Biochem .  Zeit., 
1907,  2,  421 — 427). — There  is  no  truth  in  the  statement  that  the 
child’s  stomach  membrane  yields  an  excess  of  rennin  in  proportion  to 
pepsin.  The  rennetic  and  peptic  activity  are  parallel.  Pawloff’s 
view  that  the  two  actions  are  due  to  one  complex  substance  is  thus 
confirmed.  W.  D.  H. 
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Digestion  of  Proteids.  W.  Grimmer  ( Biochem .  Zeit .,  1906,  2, 
118 — 143). — A  number  of  details  regarding  acidity  of  stomach 
contents,  alkalinity  of  intestinal  contents,  and  amounts  of  digestive 
products  in  different  parts  of  the  alimentary  canal  at  different  periods 
are  given.  The  observations  were  carried  out  on  herbivora,  mainly 
horses.  Absorption  occurs  in  the  stomach  as  peptone,  and  in  the 
small  intestine  as  peptone  and  crystalline  cleavage  products. 

W.  I).  H. 

Digestion  and  Absorption  in  the  Stomach.  G.  Lang  ( Biochem . 
Zeit.,  1906,  2,  225 — 242). — The  experiments  were  made  on  dogs,  and 
the  proteid  given  was  fibrin  :  appropriate  fistuhe  rendered  possible  the 
examination  of  the  material  in  the  stomach  or  leaving  it.  The  main 
result  was  that  on  the  average  30%  of  the  fibrin  was  undissolved  ;  of 
the  remaining  70%,  60%  was  in  solution  mainly  as  proteose,  and  the 
remaining  10%  was  not  recovered,  and  had  presumably  been  absorbed. 

W.  D.  H. 

Physiology  of  the  Digestive  Tract.  I.  Alois  Kreidl  (PJluger's 
Archiv ,  1907,  116,  159 — 162).  II,  III.  Albert  Muller  (ibid., 
163 — 170,  171 — 185). — The  papers  mainly  relate  to  the  muscular 
tissue,  removal  of  which  produces  in  dogs  remarkably  little  effect ; 
there  is  hypersecretion  and  hyperacidity  in  the  stomach.  During 
digestion  in  the  normal  dog,  no  free  hydrochloric  acid  was  found ;  the 
acid  which  reaches  its  highest  value  on  a  flesh  diet  is  all  combined. 

W.  D.  H. 

Chemistry  of  Digestion.  VII.  Gastro  lipase.  E.  S.  London 
(Zeit.  physiol.  Chem.,  1906,  50,  125 — 128). — In  a  dog  with  an  ordinary 
gastric  fistula,  fat  is  split  to  the  extent  of  17 — 23%.  If  the  operation 
is  a  pyloric  fistula  and  is  performed  so  as  to  prevent  any  return  of  the 
intestinal  contents  and  secretions  into  the  stomach,  this  is  reduced  to 
2—5%.  W.  D.  H. 

Activation  of  Trypsin  in  Man.  Julius  Wohlgemuth  (Biochem. 
Zeit.,  1906,  2,  264 — 270). — Several  observers  have  stated  already  that 
the  human  pancreatic  juice  contains  trypsinogen,  not  trypsin  ;  this  is 
confirmed  in  the  present  case,  in  which  the  juice  was  obtained  from  a 
fistula.  Experiments  with  the  juice  in  vitro  show  that  tryptic  action 
is  doubled  in  the  presence  of  bile.  Liver  juice  has  a  still  greater  effect, 
but  whether  this  is  due  to  bile  is  uncertain.  Activation  was  also  pro¬ 
duced  by  glycine,  alanine,  and  leucine,  feebly  by  tyrosine,  and  not  at 
all  by  glutamic  and  aspartic  acids.  W.  D.  H. 

Milk  Curdling  Ferment  in  Human  Pancreatic  Juice.  Julius 

Wohlgemuth  (Biochem.  Zeit.,  1907,  2,  350 — 356). — Human  pancreatic 
juice  contains  a  rennetic  ferment  mainly  in  the  form  of  pro-ferment. 
Its  activation  by  intestinal  juice  or  by  hydrochloric  acid  runs  parallel 
to  the  activation  of  trypsin.  W.  D.  H. 
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Ferments  and  Antiferments.  Maktin  Jacoby  ( Biochem .  Zeit., 
1906,  2,  144 — 147). — Fibrin  filaments  soaked  in  trypsin  and  then 
well  washed  retain  some  of  the  enzyme  so  that  they  rapidly  dissolve 
in  an  alkaline  fluid.  If  placed  in  dilute  hydrochloric  acid,  they  do 
not,  and  the  acid  dissolves  out  the  trypsin  from  them.  Inhibition  of 
the  action  of  enzymes  which  have  been  absorbed  by  fibrin  can  be 
brought  about  by  the  antiferments  of  blood-serum.  Pepsin  and 
trypsin  rapidly  render  transparent  blood-serum  which  has  been 
rendered  cloudy  by  dilution  and  boiling.  W.  D.  H. 

Ferments  and  Antiferments.  III.  Martin  Jacoby  ( Biochem . 
Zeit.,  1906,  2,  247 — 250.  Compare  this  vol.,  ii,  38,  and  preceding 
abstract). — The  behaviour  of  sodium  carbonate  to  pepsin  precipitates 
is  similar  to  that  of  dilute  hydrochloric  acid  to  trypsin  precipitates  ; 
thus  pepsin  is  readily  removed  from  fibrin  masses  by  treatment 
with  very  dilute  sodium  carbonate  solution. 

The  presence  of  an  antipepsin  in  blood  serum  has  been  demonstrated 
by  the  flock  method,  and  the  antipepsin  is  present  even  after  the 
serum  had  been  subjected  to  dialysis.  J.  J.  S. 

Digestion  in  Animals.  V.  An  Absorption  Dog.  E.  S. 
London.  VI.  Proteid  and  Carbohydrate  Digestion  in  the 
Alimentary  Tract.  E.  S.  London  and  W.  W.  Polowzoava  {Zeit. 
physiol.  Ghem.,  1906,  49,  324 — 325  ;  326 — 396.  Compare  Abstr., 
1906,  ii,  778). — The  first  paper  is  mainly  concerned  with  experimental 
methods  in  the  preparation  of  intestinal  fistulm  in  dogs  for  the  purpose 
of  studying  absorption.  The  second  is  an  elaborate  study  of  the 
different  stages  in  digestion  and  absorption  in  various  parts  of  the 
alimentary  canal,  using  dogs  prepared  in  such  ways.  The  various 
degrees  of  digestion  and  absorptive  activity  for  proteids  and 
carbohydrates  are  stated  numerically  and  in  curves.  Digestion  is 
greatest  for  carbohydrates  in  the  lower  ileum,  for  proteids  in  the 
upper  ileum.  Absorption,  stated  in  milligrams  per  square  centimetre, 
diminishes  as  the  food  passes  from  the  small  into  the  large  intestine 
In  the  stomach,  no  absorption  of  proteids  or  carbohydrates  occurs. 
Absorption  of  carbohydrates  is  at  a  maximum  in  the  duodenum,  of 
proteids  in  the  jejunum.  Particulars  are  also  given  as  to  the  amount  of 
juices  secreted.  The  proteid  of  bread  is  better  absorbed  than  egg- 
white  because  of  the  greater  porosity  of  the  bread,  not  because  of  the 
carbohydrate  admixture.  W.  D.  H. 

Lactase  and  the  Adaptation  of  the  Intestine  to  Lactose. 

It.  H.  Aders  Plimmer  {J.  Physiol.,  19U6,  35,  20 — 31). — No  evidence 
of  the  adaptation  of  the  intestinal  secretion  to  the  administration  of 
lactase  was  discoverable.  Different  animals  vary  a  good  deal  in  the 
amount  of  lactase  formed  at  different  periods  of  life.  W.  D.  H. 

Actioh  of  Non-proteid  Nitrogen  Compounds  on  Animal 
Metabolism.  Oskar  Kellner  [Pfluger's  Archiv,  1907,  116, 

203—206.  Compare  Abstr.,  1906,  ii,  690). — Polemical. 

W.  D.  H. 


PHYSIOLOGICAL  CHEMISTRY. 


109 


Trimethylamine  as  a  Normal  Product  of  Metabolism  and 
its  Estimation  in  Urine  and  Faeces.  Filippo  de  Filippi  ( Zeit . 
physiol.  Chen.,  1906,  49,  433 — 456). — Trimethylamine  derived  from 
the  choline  group  of  substances  is  a  normal  product  of  metabolism  in 
animals  and  men.  Directions  for  estimating  it  in  the  distillate  of 
urine  and  fseces  are  given.  W.  D.  H. 

Importance  of  Individual  Amino-acids  in  Metabolism  : 
Addition  of  Tryptophan  to  Zein.  Edith  G.  Willcock  and 
F.  Gowland  Hopkins  (J.  Physiol.,  1906,  35,  88 — 102). — When 
zein  is  the  only  nitrogenous  food  given  to  young  mice  they  soon  die. 
If  tryptophan,  which  is  absent  from  zein,  is  given  in  addition,  the 
survival  of  the  animals  is  greatly  prolonged,  and  it  adds  to  their 
well-being,  although  they  also  ultimately  die,  and  growth  is  not  main¬ 
tained.  The  addition  of  tyrosine  (already  present  in  zein)  in  equiva¬ 
lent  amounts  has  no  such  effect.  It  is  suggested  that  the  tryptophan 
is  directly  utilised  as  the  normal  precursor  of  some  specific  harmone 
or  of  some  substance  essential  to  life.  W.  D.  H. 

Action  of  Asparagine  in  Animal  Metabolism.  Curt  Lehmann 
( Pfliigers  Archiv,  1906,  115,  448 — 451).  Action  of  certain 
Amino-substances  in  the  Metabolism  of  Carnivora.  W.  Voltz 
(ibid.,  452 — 455.  Compare  Abstr.,  1906,  ii,  560). — Polemical  against 
Kellner.  W.  D.  H. 

Nuclein-metabolism.  Alfred  Sciiittenhelh  and  Julius 
Schmid  (Zeit.  physiol.  Chem.,  1906,50,  30 — 35.  Compare  this  vol., 
ii,  41). — Previous  researches  have  shown  that  the  complicated  process 
of  uric  acid  formation  occurs  in  different  organs  with  different  inten¬ 
sities  in  various  animals.  Thus  it  occurs  in  the  spleen  of  the  ox  and 
not  that  of  the  pig  ;  guanase  and  adenase  are  both  present  in  the  ox 
liver,  but  only  guanase  in  the  rabbit’s  liver,  Ac.  (Jones  and  Austrian). 
On  such  a  hypothecs  the  formation  of  uric  acid  is  difficult  to  explain, 
and  the  absence  of  purine  bases  in  the  urine  in  appreciable  quantities 
shows  that  they  do  not  circulate  freely  in  the  blood,  but  must  be  changed 
somewhere.  In  the  present  research,  guanase  was  found  in  the  pig’s 
spleen,  adenase  in  the  rabbit’s  liver,  and  similar  ferments  in  other 
organs  of  rabbit,  cat,  human  beings,  Ac.  A  number  of  negative 
results  were,  however,  also  obtained,  and  the  suggestion  is  made  that 
the  preparation  of  the  extracts  may  be  at  fault,  or  non-activation  of  the 
ferments  may  explain  ihe  results.  W.  D.  H 

Human  Chyle.  J.  Molyneux  Hamill  (J.  Physiol.,  1906,  35, 
151 — 162). — Human  chyle  collected  from  a  surgical  case  is  bluish- 
white,  and  becomes  yellower  as  the  fat  increases  ;  it  is  alkaline,  and  clots 
rapidly,  but  the  clotting  is  prevented  by  oxalates.  As  much  as  4  litres 
were  sometimes  obtained  in  twelve  hours.  Its  average  composition 
was:  solids,  3-87%;  ash,  0'83%;  fat,  1-3%  (very  variable);  total 
nitrogen,  0-36% ;  extractive  nitrogen,  0'01%.  4'2  grams  of  lecithin 

and  52  grams  of  cholesterol  were  found  in  every  100  grams  of  ether 
extract.  Lipase  and  amylase  were  present.  The  largest  amount  of 
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fat  occurs  six  hours  after  a  meal.  The  ratio  of  the  higher  to  the  lower 
fats  is  greater  in  the  chyle  than  in  the  food.  Lecithin  given  by  the 
mouth  raises  the  ether-soluble  phosphorus  of  the  chyle.  Petroleum 
given  by  the  mouth  is  not  found  in  the  chyle.  W.  D.  H. 

Human  Chyle.  Torald  Sollmann  (Amer.  J.  Physiol.,  1907,  17, 
487 — 491). — The  chyle  was  collected  from  a  surgical  wound  in  the 
neck  ;  at  first  the  flow  was  continuous  ;  eight  days  later  the  amount 
obtained  was  about  300  c  c.  in  the  twenty-four  hours,  after  which  the 
flow  gradually  ceased  as  the  wound  healed.  At  t  he  time  the  present 
observations  were  made  the  amount  collected  varied  from  01  to  14c.c. 
every  five  minutes.  Its  appearance  was  creamy  except  after  a  fast, 
when  it  was  almost  clear.  It  coagulated  readily.  Its  composition  was  : 
water,  9275  to  92-89%;  solids,  7*11  to  7*25% ;  ash,  0  6%;  sodium 
chloride,  0  68% ;  proteids,  1  -85%  (but  variable)  ;  chloroform  extract, 
0*07%,  and  ether  extract,  1-93%.  The  fat  is  unusually  low  in  amount. 
A  single  dose  of  potassium  iodide  had  no  effect  on  the  rate  of  flow  ;  it 
appeared  in  the  urine  eight  to  twenty  minutes  later,  but  was  not  found 
in  the  chyle  until  three  hours  later  ;  there  is,  however,  some  doubt 
concerning  the  correctness  of  the  analysis  made  before  that  time. 
None  was  found  in  either  fluid  twenty-seven  hours  later ;  it  dis¬ 
appears  at  the  same  time  in  both.  Sodium  salicylate  and  santonin 
after  administration  were  not  discovered  in  the  chyle.  W.  D.  H. 

Cerebro  spinal  Fluid.  Frenkel-IIeiden  ( Biochem .  Zdt.,  1906,  2, 
188 — 189). — The  total  proteid  in  human  cerebro-spinal  fluid,  removed 
by  lumbar  puncture  in  various  diseases,  varied  from  0’35  to  3  per 
1000.  It  was  highest  in  a  case  of  progressive  paralysis,  and  in  another 
of  tubercular  meningitis,  but  these  are  cases  where  the  amount  is 
small  in  both  diseases.  The  amount  of  non-proteid  nitrogen  is 
relatively  high,  and  may  even  be  greater  than  that  of  proteid  nitrogen. 
Ammonia  is  absent,  but  the  most  abundant  non-proteid  nitrogenous 
substance  is  stated  to  be  urea.  W.  D.  H. 

The  Cause  of  the  Electrotonic  Excitability  of  Nerve. 
Jacques  Loeb  ( P/liiger’s  Archiv,  1907,  116,  193 — 202). — A  theory 
based  on  the  physical  work  of  the  author  and  his  colleagues. 

W,  D.  H. 

Action  of  Inorganic  Salts  on  the  Nerves  of  the  Isolated 
Mammalian  Heart.  William  H.  Howell  and  W.  W.  Duke 
(J.  Physiol.,  1906,35,  131  — 150). — An  isolated  cat’s  heart  perfused 
with  Locke’s  solution  is  sensitive  to  the  stimulation  of  the  accelerator 
nerves  for  some  hours.  An  increase  of  calcium  chloride  to  certain 
concentrations  (described  in  full)  produces  similar  effects,  and  of 
sodium  or  potassium  chlorides  the  opposite.  The  action  of  the 
accelerator  nerves  is  within  certain  limits  favoured  by  the  calcium 
increase,  but  the  opposite  effect  of  potassium  chloride  was  not  marked. 
Increase  of  calcium  in  the  circulating  fluid  had  no  distinct  effect  on 
the  inhibitory  influence  of  the  vagus  nerve.  W.  D.  TT. 
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The  Normal  Heart  Rhythm,  and  the  Artificial  Rhythm  Pro¬ 
duced  by  Sodium  Chloride.  A.  J.  Carlson  ( Amer .  J.  Physiol., 
1907,  17,  478 — 486). — Further  experiments  on  the  heart  of  Limulus 
in  special  reference  to  the  mode  of  conduction  of  the  cardiac  rhythm. 

W.  D.  H. 

Occurrence  of  Bromine  in  Normal  Human  Organs.  Egon 
Pribram  ( Zeit .  physiol.  Chem.,  1906,  49,  456 — 464). — The  brain, 
liver,  spleen,  and  thyroid  of  men  contain  normally  no  appreciable 
amounts  of  bromine.  W.  D.  H. 

Composition  of  Flesh  on  Different  Nutriments.  Max  Muller 
( Pjl'uger’s  Archiv,  1907,  116,  207 — 228). — Experiments  on  dogs  on 
different  diets  are  recorded  with  special  reference  to  what  happens  to 
proteid  food,  and  how  in  the  body  it  is  split  into  a  nitrogenous,  and  a 
carbon  rich  residue  ;  and  how  far  the  latter  serves  for  fat  formation. 

W.  D.  H. 

Method  of  Combination  of  Creatine  in  Muscle.  Fumichiko 
Urano  ( Beitr .  chem.  Physiol.  Path.,  1907,  9,  104 — 115). —  Muscle 
contains  about  0-4%  of  creatine ;  a  man  weighing  60  kilos,  will  there¬ 
fore  have  from  90  to  100  grams  of  creatine  in  his  muscles.  Creatine, 
like  creatinine,  is  easily  dialysable,  but  it  does  not  pass  readily  into 
the  surrounding  lymph  and  blood.  The  present  experiments  on  freshly 
killed  muscle  show  that  it  does  not  readily  diffuse  out ;  the  same  is 
true  for  the  dialysable  phosphoric  acid  compounds  in  the  muscles. 
Both  must  be  combined  in  the  muscular  protoplasm.  This  view  is  con¬ 
firmed  by  Folin’s  observation  that  creatine  given  with  the  food  is 
partly  retained  in  the  body,  presumably  because  the  muscles  have  the 
power  of  fixing  it.  W.  D.  H. 

Effect  of  Adrenaline  on  the  Hepatic  and  Muscular  Glycogen. 

K.  Agadschanianz  ( Biochern .  Zeit.,  1906,  2,  148 — 153). — The  muscles 
of  animals  tieated  with  adrenaline  are  free  from  glycogen.  The 
results  on  the  liver  were  conflicting.  Gatin-Gruzewska’s  methods  for 
obtaining  glycogen  were  employed.  W.  D.  H. 

Tissue  Respiration.  Horace  M.  Vernon  {J.  Physiol.,  1906,  35, 
53 — 87). — The  experiments  described  on  the  excised  kidney  of  rabbits 
and  cats  prepared  with  oxygenated  saline  solution  show  that  the 
initial  gaseous  metabolism  which  at  first  is  as  great  as  in  the  living 
animal  rapidly  dwindles.  The  influence  of  various  other  factors, 
including  certain  chemical  reagents,  is  also  described.  The  tissue 
proteids  in  the  course  of  the  experiments  were  dissolved  out  by  the 
perfusing  liquid  without  affecting  the  tissue  respiration  :  the  latter, 
therefore,  apparently  depends  on  non-Ditrogenous  side  chains  of  the 
“  biogen  ”  (Verworn)  molecules.  W.  D.  H. 

The  Ferments  of  the  Placenta.  M.  Savar^  {Beitr.  chem.  Physiol. 
Path.,  1907,  9,  141 — 148). — The  placenta  causes  the  disappearance  of 
glyoxylic  acid  as  Schloss  showed  that  the  liver  also  does,  but  its  activity 
is  less  than  that  of  the  liver,  although  greater  than  that  of  brain  and 
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muscles.  Its  action  in  causing  the  coagulation  of  fibrinogen  solutions 
may  be  due  to  the  blood  it  contains.  It  also  has  proteolytic,  de- 
amidising,  and  ereptic  action,  which  possibly  are  the  result  of  post¬ 
mortem  changes.  Its  oxydase  and  diastatic  action  appears  to  be 
related  to  its  metabolism.  W.  D.  H. 

Action  of  Drugs  on  the  Uterus.  Arthur  R.  Cushny  (J.  Physiol., 
1906,  35,  1  — 19). — Methods  are  described  for  obtaining  graphic 
records  of  uterine  movements ;  these  are  increased  by  stimulation  of 
the  hypogastric  nerves ;  and  a  similar  effect  is  produced  by  nicotine 
and  by  adrenaline ;  pilocarpine  antagonises  inhibition,  and  is  anta¬ 
gonised  by  atropine.  Quinine,  aloin,  and  barium  chloride  also  increase 
the  movements ;  alcohol  has  little  or  no  effect,  and  that  of  chloroform 
and  ether  is  very  slight.  The  results  obtained  with  ergot  were  the  same 
as  those  described  by  Dale.  W.  D.  H. 

Causes  of  the  Coloration  of  Animal  Fibres.  Wilhelm  Suida 
(Zeit.  physiol.  Chem.,  1906,  50,  174 — 203.  Compare  Abstr.,  1905,  i, 
714  ;  1906,  i,  445). — The  behaviour  of  various  dyes  such  as  para- 
magenta,  crystal-violet,  magenta,  methylene  blue,  crystal-ponceau, 
orange  II,  and  fast-yellow,  and  of  mordants  towards  var  ious  amphoteric 
substances,  has  been  examined.  The  substances  used  inplude  glycine, 
alanine,  leucine,  tyrosine,  phenylalanine,  sarcosine,  phenylglycine, 
phenylglycine-phenylglycine,  phenylaminodiacetic  acid,  phenylglycine- 
o-carboxylic  acid,  a-naphthylglycine,  creatine,  arginine  nitrate,  hist¬ 
idine  hydrochloride,  cystine,  aspartic  acid,  asparagine,  glutamic  acid 
hydrochloride,  tryptophan,  oxanilic  acid,  aminodiphenyloxamic  acid, 
anthranilic  acid,  acetylanthranilic  acid,  methyl  anthranilate,  m-  and 
p-aminobenzoic  acids,  and  aminophenylpyrazolonecarboxylic  acid.  Only 
those  compounds  yield  iusoluble  derivatives  with  both  basic  and  acid 
dyes  which  contain  a  phenyl  radicle  attached  to  the  nitrogen  atom,  and 
which  exhibit  about  equal  basic  and  acidic  properties.  Tryptophan 
yields  no  precipitates,  and  arginine  nitrate  and  histidine  hydrochloride 
behave  in  a  characteristic  manner. 

The  behaviour  of  carbamide,  biuret,  phenylcarbamide,  alloxan, 
alloxanthin,  uric  acid,  caffeine,  guanidine  carbonate,  triphenylguanidine, 
aniline,  p-aminophenol,  and  of  aminoguanidine  nitrate  towards  dyes 
has  also  been  studied.  Sparingly  soluble  coloured  salts  of  guanidine 
are  readily  obtained,  that  from  crystal-ponceau  having  the  composition 
^41 ^58^17-^1  tAf 

The  authors  think  it  probable  that  the  property  possessed  by  certain 
animal  fibres  of  combining  with  both  acidic  and  basic  dyes  is  due  to 
the  presence  of  different  complexes  in  the  molecule,  since  on  hydrolysis 
it  is  found  that  certain  of  the  hydrolytic  products  can  fix  acid  dyes 
whilst  other  of  the  products  fix  basic  dyes. 

Further  experiments  with  wool  and  silk  indicate  that  these  act 
selectively  towards  given  dyes,  and  that  silk  is  more  decidedly  acidic 
than  wool.  J.  J.  S. 

Staining  of  Fat  by  Basic  Aniline  Dyes.  J.  Lorrain  Smith 
(J.  Path.  Bad..  1907,  11,  415 — 420). — Fatty  acids  unite  with  the 
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colour  base  in  aqueous  solution,  but  neutral  fats  fail  to  do  so.  Shaking 
a  neutral  fat  with  carbon  dioxide  gradually  decomposes  it,  and  staining 
of  the  liberated  fatty  acid  then  occurs.  That  a  ferment  in  the  tissues 
may  aid  the  action  is  suggested,  but  the  question  is  left  unsettled.  The 
hydrolysing  action  of  carbon  dioxide  occurs  also  with  carbohydrates. 
The  carbol-fuchsin  method  of  staining  tubercle  bacilli  is  really  a  form 
of  fat-staining.  W.  D.  H. 

Positive  Heliotropism  produced  by  Acids,  especially  Carbon 
Dioxide,  and  Negative  Heliotropism  produced  by  Ultra¬ 
violet  Light.  Jacques  Loeb  ( PJiuger's  Archiv ,  1906, 115,  564—581). 
— The  experiments  recorded  were  performed  on  various  copepods, 
volvox,  and  other  low  organisms,  and  the  main  results  are  con¬ 
tained  in  the  title.  The  explanation  adopted  is  on  physico-chemical 
lines  as  opposed  to  the  teleologico-anthropomorphic  standpoint  .of 
some  authors.  W.  D.  H. 

Formation  of  Lactose.  Francis  H.  A.  Marshall  and  J.  M. 
Kirkness  ( Biochem .  J.,  1906,  2,  1 — 6). — The  experiments  recorded  on 
guinea  pigs  indicate  that  the  removal  of  the  mammary  glands  does 
not  produce  glycosuria  after  a  subsequent  parturition,  and  that  at 
such  a  time  there  is  normally  no  increase  of  dextrose  in  the  blood 
such  as  one  would  anticipate  were  Bert’s  hypothesis  that  lactose  is 
formed  from  dextrose  correct.  Glycosuria  may  sometimes  occur  in 
normal  animals.  The  sugar  in  the  urine  is  then  dextrose  ;  if  lactose 
is  present,  its  amount  is  insignificant.  Such  glycosuria  is  probably 
comparable  to  pist-operation  glycosuria,  and  neither  it  nor  the 
glycosuria  which  occurred  in  Porcher’s  experiments  after  removal  of 
the  mammary  glands  during  lactation  can  be  regarded  as  supporting 
Bert’s  views.  Tne  hormone  which  excites  the  mammary  glands  must 
act  solely  on  these  organs,  and  not  on  the  liver  or  other  organs  in 
addition ;  it  is  quite  inactive  in  the  absence  of  the  mammary  glands, 
and  is  ineffective  in  causing  them  to  regenerate.  Shattock’s  state¬ 
ment  that  these  glands  do  not  elaborate  any  internal  secretion 
necessary  for  the  growth  of  the  foetus  is  confirmed.  W.  D.  H. 

Opsonins  in  Milk.  German  Sims  Woodhead  and  W.  A. 
Mitchell  (J.  Path.  Bad.,  1907,  11,  408 — 414). — Opsonins  occur  in 
milk  in  greater  relative  quantity  than  in  the  blood.  It  is  possible 
that  this  may  play  a  part  during  milk  feeding  of  infants  in  imparting 
to  them  passive  immunity  aga:nst  tuberculosis.  W.  1).  H. 

Unusual  Bilirubin-concretion  in  the  Liver.  Carl  Kaiserling 
{Biochem.  Zeit.,  1907,  2,  312 — 318). — The  concretion  was  found  in  the 
interior  of  an  Echinococcus  cyst  in  the  liver  of  a  man.  It  was  found 
to  consist  of  fat  and  bilirubin.  W.  D.  H. 

Effects  of  Ligature  of  One  Ureter.  Francis  A.  Bainbridge 
{J.  Path.  Bacl.,  1907,  11,  421 — 425). — Miss  Amos’s  statement  that 
this  operation  results  in  hydronephrosis  is  confirmed.  There  is 
temporary  loss  of  weight,  but  no  permanent  ill  effects.  The  secretory 
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power  of  the  kidney  for  nitrogenous  substances  is  not  entirely  lost 
even  two  months  later.  The  initial  pressure  in  the  ureter  is  low,  but 
bears  no  relation  to  blood  pressure.  No  evidence  of  absorption  was 
obtained,  even  when  potassium  iodide  was  introduced  at  a  pressure  of 
50 — 80  mm.  of  mercury  into  the  renal  pelvis.  W.  D.  H. 

Metabolic  Balance  of  Nitrogen  and  Sodium  Chloride. 
M,  Letulle  and  Mlle.  M.  Pompilian  ( Compt .  rend.,  1906,  143, 
1188 — 1191). — In  general  the  quantity  of  nitrogen  and  sodium 
chloride  excreted  varied  with  the  amounts  ingested.  The  need  for  the 
two  substances  presents  individual  differences  in  different  people. 

W.  D.  H. 

Methylguanidine  in  Urine.  W.  Achelis  (Zeit.  physiol.  Chem., 
1906,  50,  10 — 20;  Friedrich  Kutscher,  ibid.,  21). — Methylguanidine 
is  a  constant  constituent  in  the  urine  of  man,  horse,  and  dog.  In  the 
last  named  animal  dimethylguanidine  is  probably  also  formed.  It  pro¬ 
bably  arises  from  creatine  ;  but  abundant  administration  of  creatinine 
into  the  intestine  and  subcutaneous  injection  of  methylguanidine  pro¬ 
duces  no  appreciable  rise  of  the  latter  substance  in  the  urine.  In  a 
creatine-free  diet,  if  creatinine  is  given,  only  a  part  reappears  as  such 
in  the  urine. 

Kutscher  awards  Achelis  priority  in  the  discovery.  W.  D.  H. 

Diurnal  Variations  in  Uric  Acid  Excretion.  John  B.  Leathes 
(«/.  Physiol,  1906,  35,  125 — 130).-— Two  experiments  on  man  are 
described  in  which  a  uniform  purine-free  diet  was  taken,  one  with  a 
high  the  other  with  a  low  nitrogen  intake.  The  amount  of  creatinine 
is  independent  of  the  nitrogen  intake,  but  special  attention  is  directed 
to  the  fact  that  the  excretion  of  this  substance  is  greater  during  the 
day,  especially  in  its  early  hours,  than  during  the  night.  The  same 
variations  are  even  more  marked  in  the  case  of  uric  acid.  This  is 
not  a  sign  that  the  kidney  is  less  active  at  night,  for  the  excretion  of 
total  nitrogen  is  as  high  as,  or  even  higher  than,  during  the  daytime. 
The  discussion  of  the  meaning  of  the  variation  is  postponed  until  more 
experiments  are  performed.  W.  D.  H. 

Colloidal  Nitrogenous  Substances,  Insoluble  in  Alcohol,  in 
Urine.  Ernst  Salkowski  (Chem.  Centr.,  1906,  ii,  1622;  from  Perl. 
Klin.  Woch.,  42,  No.  51,  52). — The  quantity  of  nitrogen  contained  in 
the  precipitate  obtained  from  urine  by  means  of  alcohol  has  been  found 
to  be  equal  to  3’5%  of  the  total  nitrogen  of  normal  urine,  whilst  in 
pathological  urines  it  amounted  to  8 — 9%,  and  in  a  case  of  acute 
atrophy  of  the  liver  to  28T%.  In  the?e  determinations  the  precipitate 
was  not  dissolved  and  reprecipitated.  The  nitrogenous  constituents 
of  the  precipitate  which  are  soluble  in  water  do  not  permeate  a  colloidal 
membrane,  and  the  solutions  do  not  give  the  biuret,  the  Mil  Ion,  or  the 
Adamkiewicz  reaction.  Further  experiments  showed  that  the  precipi¬ 
tate  formed  by  alcohol  in  a  solution  prepared  by  dialysing  normal  urine 
consisted  of  at  least  two  substances  which  contained  different  quanti¬ 
ties  of  nitrogen  and  could  be  separated  to  a  certain  extent  by  means  of 
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animal  charcoal.  The  substance  which  is  present  in  the  larger  pro¬ 
portion  and  is  not  absorbed  by  the  charcoal  is  readily  hydrolysed  by 
acid,  but  is  not  attacked  by  ptyalin  ;  it  is  probably  a  carbohydrate 
which  contains  nitrogen,  and  is  a  constituent  of  that  portion  of  the 
alcohol  precipitate  which  is  soluble  in  water  but  does  not  pass  through 
a  colloidal  membrane.  It  appears  probable  that  the  excess  of  extractive 
material  or  “  colloidal  nitrogen  "  in  pathological  urines  is  connected 
with  the  presence  of  this  substance,  and  it  is  possible  that  in  many 
cases  in  which  an  increased  quantity  of  phenols  has  been  detected  this 
substance  also  plays  a  part.  E.  W.  W 

Influence  of  Nutrition  on  the  Excretion  of  Bile  Salts  and 
Cholesterol.  Edward  H.  Goodman  ( Beitr .  Chem.  Physiol.  Path., 
1907,  9,  91 — -103). — The  experiments  were  made  on  a  dog  with  a 
biliary  fistula.  The  administration  of  blood  corpuscles,  meat,  and  egg- 
white  increased  the  total  amount  of  bile  and  usually  that  of  cholic 
acid  secreted.  Administration  of  cholic  acid  greatly  increased  the 
amount  in  the  bile.  The  excretion  of  the  cholesterol  ran  parallel  to 
that  of  the  cholic  acid.  Brain  in  the  food  greatly  increased  the  amount 
of  cholesterol  in  the  bile,  but  did  not  raise  the  amount  of  cholic  acid 
more  than  wThite  of  egg  did.  Cholesterol  does  not  appear  to  be  a  pre¬ 
cursor  of  cholic  acid.  W.  D.  H. 

A  New  Nitro  prusside  Reaction  in  Urine.  V.  Arnold  ( Zeit . 
physiol.  Chem..,  1906,  49,  397 — 405). — The  urine  passed  after  taking 
meat,  or  meat  extract,  gives  the  following  reaction.  If  a  drop  of 
4%  sodium  nitroprusside  solution  is  added  to  10 — 20  c.c.  of  the  urine, 
and  then  5 — 10  c.c.  of  a  5%  solution  of  sodium  or  potassium  hydroxide, 
the  result  is  a  pure  violet  colour  which  rapidly  becomes  purple,  and  in 
the  course  of  a  minute  passes  through  brownish-red  into  yellow. 

The  reaction  occurs  most  markedly  one  or  two  hours  after  taking 
the  meat,  or  beef-tea,  and  is  entirely  absent  if  such  food  is  abstained 
from. 

The  reaction  is  different  from  that  given  by  creatinine,  or  the  acetone 
group  of  substances.  It  is  not  due  to  indole  or  methyl  mercaptan.  The 
substance  to  which  it  is  due  is  not  volatile. 

If  the  urine  is  deeply  coloured,  the  best  result  is  obtained  after 
previous  decolorisation  by  animal  charcoal.  W.  D.  H. 

Chemistry  of  Cancer.  IV.  Indole  in  the  Stomach  in  Car¬ 
cinoma.  Albert  Albu  and  Carl  Neuberg  ( Biochem .  Zeit.,  1906,  1, 
541 — 543.  Compare  Abstr.,  1906,  ii,  875). — Normally,  indole  is  found 
only  in  the  fseces  and  as  indoxyl  in  the  urine.  It  was  found  in  the 
stomach  contents  in  a  case  of  carcinoma  of  that  organ.  This  is  believed 
to  originate  by  autolytic  action  from  the  cancerous  tissue. 

W.  D.  H. 

Cystinuria.  II.  Adolf  Loewy  and  Carl  Neuberg  ( Biochem .  Zeit., 
1907,  2,438 — 454.  Compare  Abstr.,  1906,  ii,  103). — The  observations 
were  made  on  the  same  patient  as  before.  At  the  time  of  the  first 
research  he  had  passed  cystine  crystals  for  eighteen  years  ;  since  then 
a  cystine  calculus  had  formed.  The  administration  of  other  amino- 
acids  than  those  used  before  was  undertaken.  He  was  not  capable  of 
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burning  glycine  completely,  but  passed  20%  of  it  in  the  urine.  Glycyl- 
glycine  was  then  given,  a  dipeptide  which  is  unaffected  by  pancreatic 
juice;  this  behaved  as  in  a  normal  person,  about  10%  being  passed  in 
the  urine,  and  part  of  this  as  glycine.  Polypeptides  behaved  in  the  same 
way.  Glutokyrin  was  given,  but  neither  it  nor  its  cleavage  products 
(arginine,  lysine,  glutamic  acid,  glycine)  were  found  in  the  urine  ; 
there  were  traces  of  monoamino-acids  in  the  urine,  but  it  is  question¬ 
able  whether  they  originated  from  the  glutokyrin  given.  The  cleavage 
products  (abiuretic)  of  105  grams  of  fibrin  were  then  given.  In 
healthy  men,  these  are  completely  burnt,  but  in  the  patient,  the 
amount  of  cystin  passed  increased  and  a  basic  substance,  probably 
histidine,  was  found  in  the  urine.  The  urine  contained  no  tyrosine, 
tryptophan,  or  glycine.  The  meaning  of  these  results  is  discussed, 
several  possible  explanations  being  put  forward.  Similar  results 
were  obtained  with  other  cystinuric  patients,  but  the  observations 
are  not  so  complete.  W.  D.  H. 

Glycsemia  and  Glycosuria.  E.  Liefman  and  B.  Stern 
Biochem.  Zeit.,  1906,  1,  299 — 308). — Various  observers  give  the 
normal  percentage  of  sugar  as  varying  from  0*05  to  0-33%.  The  ques¬ 
tion  of  method  is  important,  and  Knapp’s  is  regarded  as  the  best.  The 
bio' d  of  twenty  normal  men  was  examined  ;  the  mean  found  was 
0*086%,  the  highest  being  0*105,  the  lowest  0*005.  In  comparison 
with  this  a  number  of  bloods  from  diabetic  cases  were  examined  ;  in 
some  cases  the  percentage  rose  to  0*5  or  even  more  than  1,  in  most  it  was 
more  than  0*2,  and  even  a  small  excess  over  the  normal  (0*1 15)  led  to  the 
appearance  of  sugar  in  the  urine.  This  was  not,  however,  always  the 
case,  and  percentages  of  0T6  or  even  0*18  did  not  cause  glycosuria, 
or  the  sugar  in  the  urine  was  very  small  in  amount.  This  is  attributed 
to  “  tolerance,”  the  most  marked  cause  of  which  (external  tolerance) 
depends  on  the  permeability  of  the  urinary  filter  to  sugar.  In  certain 
febrile  cases,  especially  pneumonia,  this  tolerance,  even  if  dextrose 
is  administered  in  large  quantities,  is  very  marked.  W.  D.  H. 

Amino-acid  Metabolism  in  Gout.  Julius  Wohlgemuth  (Bio¬ 
chem.  Zeit.,  1906,  1,  332 — 338). — The  majority  of  observers  agree 
that  the  amount  of  amino-acids  in  normal  urine  is  negligible,  but 
there  is  a  difference  of  opinion  as  to  whether  or  not  they  are  increased  in 
amount  in  gout.  Glycine  is  the  acid  to  which  most  attention  has  been 
directed.  Kionka  believes  that  excess  of  glycine  in  the  blood  is  the  deter¬ 
mining  cause  of  an  attack  of  gout.  The  present  observations  on  a  patient 
who  had  suffered  for  thirty-seven  years  from  the  disease  lend  no  support 
to  this  theory.  The  best  method  of  detecting  glycine  is  stated  to  be  the 
naphthylcarbimide  method  of  Neuberg  and  Manasse.  The  urine  gave  no 
evidence  of  the  presence  of  amino-acids.  Forty-five  grams  of  glycine 
were  then  given  by  the  mouth  ;  0  5  gram  was  recovered  in  the  urine, 
but  no  attack  of  gout  ensued.  Twenty-five  grams  of  leucine  were 
given,  and  none  passed  into  the  urine.  Thirty-five  grams  of  inactive 
alanine  were  then  given  ;  the  J-alanine  was  completely  burnt  in  the 
body,  and  of  the  ^-alanine  only  1  8  grams  was  recovered  in  the  urine. 
Such  observations  show  there  is  no  diminution  in  a  gouty  person  of 
the  power  to  burn  and  utilise  amino-acids.  W.  D.  H. 
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Experimental  Leucocytoeis.  W.  Henwood  Harvey  (J.  Physiol ., 
1906,  35,  115 — 118). — The  leucocytosis  which  follows  the  injection  of 
pilocarpine,  muscarine,  and  barium  chloride  is  a  lymphocytosis  of  purely 
mechanical  origin,  and  is  due  to  the  contraction  of  the  spleen  and 
lymphatic  glands  produced  by  the  drugs  mentioned.  It  is  inhibited 
by  atropine.  A  similar  lymphocytosis  follows  excitation  of  the  splenic 
nerve.  W.  D.  H. 

The  Urine  in  Rabies.  Ch.  Porcher  ( Biochem .  Zeit.,  1906,  2, 
291 — 306). — The  observations  were  made  on  goats  infected  with  rabies 
material.  Glycosuria  is  a  constant  symptom,  and  the  occurrence 
of  sugar  in  the  urine  and  of  Negri’s  corpuscles  in  the  nerve  centres  go 
together.  W.  D.  H. 

Action  of  Nickel  Salts  on  the  Animal  Organism.  W.  S. 
Dziergowsky,  Simon  K.  Dziergowsky,  and  N.  O.  Schumoff-Sieber 
( Biochem .  Zeit.,  1906,  2,  190 — 218). — The  amount  of  nickel  dissolved 
from  cooking  vessels  by  various  acids  and  various  foods  was  estimated 
and  the  results  given  in  tables.  Such  admixture  is  harmless,  simply 
because  the  metal  is  not  absorbed.  The  experiments  were  made  on 
dogs.  W.  D.  H. 

Fate  of  the  Cresols  in  the  Organism  and  their  Influence 
on  the  Metabolism  and  Intestinal  Putrefaction  of  Carnivora. 

D.  Jonescu  (Biochem.  Zeit.,  1906,  1,  399 — 407).— 50  to  53%  of 
w-cresol,  65  to  70%  of  o-cresol,  and  73  to  76 '5%  of  ^-cresol  are  burnt 
in  the  organism  ;  their  relative  toxicity  varies  inversely  with  these 
numbers.  They  cause  a  decrease  in  the  ammonium  salts  of  the  urine 
in  dogs.  The  cresols  are  excreted  mainly  as  ethereal  sulphates,  and  to 
a  small  extent  in  combination  with  glycuronic  acid.  The  amount  in 
the  latter  combination  increases  with  their  toxicity,  and  increases  also 
on  feeding  with  carbohydrates.  W.  D.  H. 

The  Influence  of  Inosite  on  the  Frog’s  Heart.  Fritz  Sachs 

(PJluger’s  Archiv,  1906,  115,  550 — 554). — Inosite,  added  to  Ringer’s 
solution  used  for  perfusion  experiments  in  the  cold-blooded  (frog’s) 
heart,  has  a  favourable  influence  on  its  beat,  even  more  so  than  sugar 
has.  W.  D.  H. 

Physiological  Behaviour  of  Inosite.  Paul  Mayer  ( Biochem . 
Zeit ,  1907,  2,  393 — 403). — Inosite  is  widely  distributed  in  animal  and 
vegetable  tissues ;  it  is  not  found  in  the  urine,  and  in  diabetes  it  is 
equally  well  destroyed  in  the  body,  and  has  no  influence  on  the  sugar 
output.  The  present  research  shows  it  has  no  effect  on  glycogen 
formation.  After  large  doses  in  men  and  rabbits,  a  small  amount 
passes  unchanged  into  the  urine,  especially  if  it  is  given  subcutaneously. 
It  does  not  cause  the  formation  of  lactic  acid.  The  urine,  however, 
sometimes  contains  a  dextrorotatory  organic  acid,  which  yields  a 
barium  salt  soluble  in  water  and  insoluble  in  alcohol,  but  was  not 
identified.  W.  D.  H. 
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Behaviour  of  Starch  in  the  Organism.  Giuseppe  Moscati 
{Zeit.  physiol.  Chem.,  1906,  50,  73 — 96). — Starch  solutions  can  be 
introduced  without  harmful  results  in  animals  either  subcutaneously  or 
intravenously.  Starch  does  not  leave  the  body  by  the  various  secretions 
or  excretions,  but  is  incorporated  in  various  organs  and  converted  into 
glycogen.  W.  D.  H. 

Physiological  Action  of  Periplocin.  Johann  Feigl  ( Biochem . 
Zeit.,  1907,  2,  404 — 414). — Periplocin  is  a  glucoside  derived  from  plants 
of  the  genus  Periploca,  used  in  Africa  as  an  arrow-poisoD.  It  pro¬ 
duces  paralytic  symptoms,  and  is  specially  powerful  as  a  heart  poison. 

W.  D.  H. 

Behaviour  of  Phytin  in  the  Organism.  Oskar  Horner 
( Biochem .  Zeit.,  1907,  2,  428 — 434). — The  experiments  on  dogs  and 
rabbits  were  undertaken  to  ascertain  the  value  of  phytin  (anhydro- 
oxymethylenediphosphoric  acid,  Posternack,  Abstr.,  1903,  ii,  607,  680) 
as  a  phosphorised  food.  After  it  is  given,  the  phosphoric  acid  of  the 
urine  (in  the  dog)  rises  somewhat  (from  0*87 — 1*0  to  1‘31 — 1‘43),  and 
that  of  the  faeces  from  0*2  to  4  7.  It  is  calculated  that  35%  is  ab¬ 
sorbed.  Similar  results  were  obtained  in  the  rabbit,  but  the  experi¬ 
ments  are  incomplete.  W.  D.  H. 

Behaviour  of  Acetylglucosamine  in  the  Animal  Body.  Kurt 
Meyer  ( Beitr .  chem.  Physiol.  Path.,  1907,  9,  134 — 140). — Acetyl¬ 
glucosamine  given  by  the  mouth  to  rabbits  soon  killed  the  animals  ; 
during  the  few  days  they  lived  nitrogenous  katabolism  was  increased  ; 
the  sugar  in  the  urine  was  increased,  glycosuria  having  been  produced 
by  phloridzin,  but  the  conclusion  that  the  material  administered  gave 
rise  to  sugar  is  put  forward  with  reserve.  W.  D,  H. 

Physiological  Action  of  Arecoline.  Hugo  Meier  ( Biochem . 
Zeit.,  1907,  2,  415 — 420). — This  alkaloid  from  the  Areca  nut  falls  into 
the  nicotine-pilocarpine  group  so  far  as  its  physiological  action  is  con¬ 
cerned.  All  these  produce  paralytic,  which  may  be  preceded  by  con¬ 
vulsive,  effects  by  acting  both  on  the  central  and  peripheral  parts 
of  the  nervous  system.  In  nicotine  poisoning  the  central  action,  in 
pilocarpine  poisoning  the  peripheral  action,  is  the  more  prominent :  the 
two  are  about  equal  in  the  case  of  arecoline.  W.  D.  H. 

Poisoning  by  Carbon  Monoxide.  G.  G.  Nasmith  and  D.  A.  L. 
Graham  (J.  Physiol .,  1906,  35,  32 — 52). — Guinea-pigs  living  in  a 
dilute  carbon  monoxide  atmosphere  are  able,  by  increasing  the  quantity 
of  haemoglobin  and  the  number  of  their  red  corpuscles,  to*  maintain  an 
oxygen-carrying  capacity  equal  to  that  which  they  originally  possessed. 
There  is  also  an  increase  in  the  eosinophil  and  pseudo-eosinophil 
leucocytes.  Different  doses  cause,  however,  different  histological 
changes  in  the  colourless  corpuscles,  which  are  described  in  full. 

W.  D.  H. 
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Cause  of  the  Poisonous  Action  of  a  Pure  Sodium  Chloride 
Solution  and  of  the  Removal  of  the  Action  by  Potassium 
and  Calcium.  Jacques  Loeb  ( Biochem .  Zeit.,  1906,  2,  81 — 110). — A 
solution  of  pure  sodium  chloride  isotonic  with  sea  water  is  at  least 
four  times  as  poisonous  for  fertilised  eggs  of  sea  urchins  as  for  non- 
fertifised  eggs.  The  same  holds  good  for  solutions  of  other  neutral 
salts,  and  the  sudden  increase  in  poisonous  properties  is  probably  due 
to  the  increased  velocity  of  certain  chemical  reactions  caused  by  the 
fertilisation.  For  the  development  of  fertilised  eggs  of  Strongylo- 
centrotus  purpurcitus  an  initial  concentration  of  >  1 0  ~  6n  hydroxyl  ions 
is  necessary.  The  hydroxyl  ion  concentration  of  sea  water  lies  between 
10“ 6  and  10-5n'  The  poisonous  nature  of  a  solution  of  pure  sodium 
chloride  of  slightly  acid  reaction  increases  with  the  concentration  of  the 
hydroxyl  ions.  When  the  initial  concentration  of  the  hydroxyl  ion  in 
a  pure  sodium  chloride  solution  is  that,  favourable  for  development,  the 
eggs  are  rapidly  destroyed,  yielding  two  cytolytic  forms  (compare 
Abstr.,  1906,  ii,  694).  The  transformation  of  the  eggs  into  one  form  is 
retarded  by  the  addition  of  calcium  and  the  other  transformation  by 
the  addition  of  potassium.  Hence  both  are  necessary  to  destroy  the 
poisonous  action  of  pure  sodium  chloride  solution. 

If  the  concenti'ation  of  the  hydroxyl  ions  is  below  that  necessary  for 
the  development  of  the  eggs,  the  addition  of  potassium  cyanide  to,  or 
removal  of  oxygen  from,  the  sodium  chloride  solution  does  not  affect 
the  poisonous  action.  If  the  hydroxyl  ion  concentration  >10-6  then 
the  withdrawal  of  oxygen  or  the  addition  of  potassium  cyanide  retards 
the  “  black  ”  cytolysis  haemolysis.  J.  J.  S. 

Amylene  Hydrate  [feW.-Amyl  Alcohol]  as  a  Poison.  S. 
Loewenstein  (. Biochem .  Zeit.,  1906,  2,  111 — 117). — As  much  as  30 
grams  of  pure  amylene  hydrate  was  administered  to  a  patient  in  a 
single  day  without  serious  effect ;  the  main  results  were  increased 
secretion  of  mucous  liquid  in  the  throat  and  formation  of  large  blisters 
on  the  feet.  None  of  the  ordinary  effects  of  poisoning  with  amyl 
compounds  was  observed.  Its  narcotic  action  is  attributed  to  the 
presence  of  the  ethyl  group,  as  triethylcarbinol  is  a  most  pronounced 
hypnotic.  J.  J.  S. 

Modifications  of  Toxins.  J.  Morgenroth  and  O.  Rosenthal 
( Biochem .  Zeit.,  1907,  2,  383 — 392). — The  changes  which  toxins 
undergo,  for  instance  into  toxoids,  undoubtedly  occur,  but  no  correct 
idea  of  the  chemical  processes  involved  is  forthcoming.  Toxoids 
cannot  be  reconverted  into  toxins.  In  the  present  experiments  the 
poison  of  the  Crotalus,  named  haemorrhagin,  was  investigated ;  it 
receives  its  name  from  the  capillary  haemorrhages  which  are  the 
constant  sign  of  its  action.  The  addition  of  dilute  hydrochloric  acid 
annuls  its  toxicity ;  0‘2  c.c.  Ay400  hydrochloric  acid  added  to  5  c.c.  of 
a  solution  of  the  poison  was  found  to  be  sufficient  for  this  purpose. 
Neutralisation  of  the  acid  does  not  restore  the  toxicity. 


W.  D,  H. 
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Coagulation  of  Milk  by  Bacillus  coli  communis.  C.  Jocelyn 
O’Hehir  ( J .  Path.  Bad.,  1907,  11,  405 — 407). — The  coagulation  of 
milk  by  this  bacillus  is  due  to  the  production  of  acid,  probably  lactic 
acid.  Attempts  to  isolate  any  coagulative  enzyme  failed. 

W.  D.  H. 

Action  of  the  Bulgarian  Ferment  on  Milk.  Gabriel  Bertrand 
and  Gustave  Weisweiller  (Ann.  Inst.  Pasteur ,  1906,  20,  977 — 990). 
— The  lactic  organism  isolated  from  “  yoghourt  ”  or  curdled  Bulgarian 
milk  (compare  Cohendy,  Compt.  rend.  Soc.  Biol.,  1906,  60)  acts  with 
varying  intensity  on  the  three  chief  constituents  of  milk.  It  dissolves 
about  one-tenth  of  the  casein,  a  small  part  of  which  is  used  to  build  up 
its  cells,  and  it  also  hydrolyses  the  fat  to  a  very  slight  extent.  By  the 
aid  of  a  lactase  which  is  doubtless  an  endo-lactase,  it  hydrolyses  almost 
the  whole  of  the  lactose,  afterwards  transforming  the  resultant 
dextrose  and  galactose  into  a  mixture  of  l-  and  Galactic  acid  in  which 
the  latter  predominates.  Besides  the  lactic  acid,  which  may  amount 
to  25  grams  per  litre,  small  quantities  of  succinic,  acetic,  and  probably 
formic  acids  are  forme  1.  The  volatile  products  contain  neither 
alcohol,  acetone,  nor  acetylmethylcarbinol.  T.  H.  P. 

Propionic  Acid  Fermentation  in  Emmentaler  Cheese.  Ed. 
von  Freudenreich  and  Orla  Jensen  ( Centr .  Bakt.  Par.,  1906,  ii,  17, 
529 — 546).  —  Most  of  the  propionic  acid  in  Emmentaler  cheese  is  pro¬ 
duced  from  lactates  by  specific  propionic  acid  bacteria  ;  acetic  acid  and 
carbon  dioxide  are  also  produced,  the  latter  being  the  chief  cause  of  the 
formation  of  cavities  in  the  cheese. 

In  addition  to  the  pure  propionic  acid  fermentation  there  is 
generally  also  a  pure  acetic  acid  fermentation  of  calcium  lactate, 
induced  both  by  propionic  acid  and  lactic  acid  bacteria. 

N.  H.  J.  M. 

Coagulation  Produced  by  Borates.  Agglutination  of  Yeast. 

II.  Henrl  van  Laer  (Bull.  Soc.  chim.  Belg.,  1906,20,277 — 288). — • 
The  quantity  of  borax  necessary  to  induce  coagulation  in  certain 
yeasts  is  difficult  to  determine,  owing  to  the  rapidity  with  which  de- 
coagulation  occurs.  The  quantity  of  borax  required  is  greater  for  dead 
than  for  living  yeast,  and  the  granules  formed  are  larger  and  denser 
the  greater  the  quantity  of  borax  employed.  Dead  yeast,  preserved  for 
some  time  under  aseptic  conditions,  is  less  readily  coagulated  than  freshly 
killed  yeast  ;  this  is  due  probably  to  the  formation  of  anti  coagulating 
acids  in  the  preserved  yeast  without  bacterial  intervention.  Coagulation 
by  borax  is  greatly  favoured  by  the  presence  of  free  sodium  hydroxide  and 
to  a  just  perceptibly  less  extent  by  ammonia  solution.  T.  A.  H. 
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Source  of  the  Succinic  Acid  formed  during  Alcoholic 
Fermentation.  Rudolf  Kunz  ( Zeit .  JYahr.  Genussm.,  1906,  12, 
641 — 645). — The  experiments  described  prove  that  the  succinic  acid, 
formed  during  the  fermentation  of  sugar  by  yeast,  is  derived  from  the 
substance  of  the  yeast,  and  is  probably  a  decomposition  product  of 
the  latter.  It  is  not  formed  from  the  sugar.  W.  P.  S. 

Action  of  Alkaline  Phosphates  on  Cells  and  Ferments. 

Thomas  Bokorny  ( Chem .  Zeit.,  1906,  30,  1249 — 1250.  Compare 
Abstr.,  1895,  ii,  174). — Infusoria,  rotifers,  and  similar  micro-organisms 
are  killed  immediately  by  a  5%  solution  of  dhodium  hydrogen  phos¬ 
phate,  or  more  slowly  by  a  2‘5%  solution,  whilst  a  1%  solution  does 
not  affect  the  mobility  of  the  organisms  in  twenty-four  hours.  The 
action  of  the  di potassium  salt  is  more  marked. 

Pressed  yeast  commences  to  putrefy  in  ten  days  in  a  10%  solution  of 
disodium  hydrogen  phosphate,  in  five  days  in  a  15%  solution,  or  in 
eight  days  in  a  solution  containing  10%  each  of  the  disodium  and 
dipotassium  hydrogen  phosphates.  Microscopic  examination  of  these 
solutions  shows  that  numerous  living  bacteria  are  present,  but  that 
the  yeast  cells  are  destroyed.  Putrefaction  does  not  commence  in 
eight  days  in  a  15%  solution  of  the  dipotassium  salt. 

Fermentation  and  culture  experiments  with  these  solutions  after 
three  days  and  before  putrefaction  show  that  the  yeast  cells  and  the 
zymase  are  destroyed,  but  that  the  invertase  is  more  resistant.  As 
zymase,  invertase,  and  maltase  are  killed  by  a  1%  but  not  by  a  0  5% 
solution  of  sodium  hydroxide,  the  dialkali  hydrogen  phosphates  must 
be  hydrolysed  in  15%  solution  to  the  extent  of  at  least  1%.  G.  Y. 

Genesis  of  Proteid  by  a  Pathogenic  Microbe.  J.  Galimard 
and  L.  Lacomme  ( Compt .  rend.,  1906,  143,  1182 — 1184.  Compare 
Abstr.,  1906,  ii,  695). — The  microbe  of  “green  diarrhoea  '  was  grown 
in  a  medium  the  only  nitrogenous  constituent  of  which  was  glycine. 
Growth  occurred  as  in  ordinary  broth,  and  at  the  end  of  119  days  mme 
glycine  was  recovered,  but  the  greater  part  had  been  utilised  in  the 
formation  of  the  proteid  of  the  microbe’s  protoplasm  ;  the  properties 
of  the  proteid  resemble  those  of  a  mucoid.  A  fatty  material  was  also 
formed,  which  is  probably  lecithin.  W.  D.  H. 

Chemical  Studies  of  the  Cell  and  its  Medium.  I.  Liquid 
Culture  Media.  Amos  W.  Peters  ( Amer .  J.  Physiol.,  1907,  17, 
443 — 478). — The  physical  and  chemical  properties  of  culture  media  are 
considered.  Special  attention  is  directed  to  phenolphthalein  acidity, 
methyl-orange  alkalinity,  total  salts  and  estimation  of  individual  salts, 
electrical  conductivity,  oxygen  consumption,  and  organic  nitrogen. 
The  biological  aspects  of  the  question  are  postponed.  W.  D.  H. 

Distribution  of  Hydrogen  Cyanide  in  the  Vegetable 
Kingdom.  Maurits  Greshoff  (Arch.  Pharm.,  1906,  244,  397 — 400, 
665 — 672). — A  list  of  plants  which  yield  hydrogen  cyanide  is  given, 
with  indications  of  whether  they  are  known  to  yield  benzaldehyde 
also,  or  a  substance  analogous  with  this  or  with  acetone.  O.  F.  B. 
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Composition  of  Juices  Extracted  from  Roots.  Gustave 
Andrei  (Compt.  rend  ,  1906,  143,  972—974). — The  amounts  of  extract, 
nitrogen  and  ash,  were  determined  in  the  root- juices  of  different  plants 
obtained  under  pressures  of  3,  1 2*5,  and  25  kilos,  per  square  centi¬ 
metre.  It  was  found  that  the  density  of  the  juices  diminished  as  the 
pressure  under  which  they  were  obtained  increased.  The  relation, 
however,  between  the  amounts  of  ash  and  extract  and  of  nitrogen  and 
extract  showed  very  slight  variations.  N.  H.  J.  M. 

Distribution  of  Vicianin  and  its  Diastase  in  Leguminous 
Seeds.  Gabriel  Bertrand  and  Mlle.  L.  Rivkind  [Compt.  rend., 
1906,  143,  970 — 972  ;  compare  this  vol.,  i,  68). — Nearly  all  the  seeds 
examined  (about  sixty  varieties)  were  found  to  contain  the  diastase 
which  acts  on  vicianin.  The  following  do  not  contain  appreciable 
amounts :  Cassia  fistula,  Ceratonia  siliqua,  Galega  officinalis,  Lathyrus 
sylvestris,  Gleditschia  triacanthos,  Lvpinus  albus,  Sophora  japonica, 
Vicia  narbonensis.  Vicianin  was  only  found  in  one  species,  Vicia 
(  V.  angustifolia  and  V.  macrocarpa).  The  only  seeds  which  were  found 
to  contain  neither  the  glucoside  nor  the  diastase  were  those  of  Vicia 
narbonensis.  N.  H.  J.  M. 

Function  of  Iodine  in  Marine  Algae.  Francesco  Scurti 
(i Gazzetta ,  1906,  30,  ii,  619 — 625). — The  author’s  experiments  on 
Sargassum  linifolium  and  Cystoseira  discors  show  that  the  proportion 
of  iodine  contained  in  them  varies  with  the  state  of  development  of  the 
algae,  reaching  its  maximum  in  spring,  when  maturation  commences, 
and  its  minimum  in  autumn  ;  the  percentage  of  ash  is  greatest  when 
maturation  is  at  an  end.  The  amount  of  iodine  present  decreases 
rapidly  if  the  algae  are  left  in  the  sea.  Brown  algae  contain  a  greater 
proportion  of  iodine  than  green  algae. 

From  these  results  it  is  concluded  that  iodine  holds  in  algae  the  place 
held  by  chlorine  in  the  phanerogams,  and  that  it  acts,  therefore,  as  an 
excitant  of  the  reproductive  phase.  T.  H.  P. 

Principles  of  Atractylis  Gummifera  (Sicilian  Masticogna). 

Francesco  Angelico  ( Gazzetta ,  1906,  36,  ii,  636 — 644.  Compare 
Le  Franc,  Compt.  rend  ,  1868,  67,  936  and  1873,  76,  438). — From  the 
latex  of  Atractylis  gummifera  the  author  has  separated  :  (1)  a  pale 
yellow,  highly  elastic  caoutchouc,  yielding,  when  treated  with  nitrous 
anhydride,  a  nitroslte,  C10H15O7N2,  which  is  deposited  from  a  mixture 
of  ethyl  acetate  and  ether  as  a  yellow  powder  decomposing  at  about 
165°;  (2)  a  small  quantify  of  a  substance  separating  from  methyl 
alcohol  in  white  crystals  which  soften  at  about  165°,  and  have  m.  p. 
about  173°. 

From  the  root,  which  is  poisonous,  he  has  isolated  the  potassium 
atractilate,  C30H52O18S2K2,  of  Le  Franc  ( loc .  cit.),  which  crystallises 
from  aqueous  alcohol  in  shining,  white  needles,  loses  valeric  acid 
at  160°  and  chars  at  190°.  This  compound,  which  is  the  poisonous 
principle  of  the  root,  gives  a  characteristic  reaction  with  sulphuric  acid. 
When  it  is  heated  with  the  acid  an  odour  of  valeric  acid  is  at  once 
observable,  and  the  colour  of  the  liquid  passes  through  wine-red  to 
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brownish-red ;  if  left  at  rest  for  a  few  minutes  the  liquid  gradually 
assumes  a  violet  colour,  and  after  some  hours  this  colour  disappears  and 
a  violet,  crystalline  powder  is  deposited.  The  potassium  compound  is  a 
complex  glucoside  in  which  sulphuric  acid  exists  in  the  form  of  a  com¬ 
pound  ester. 

When  hydrolysed  by  heating  with  dilute  sulphuric  or  hydrochloric 
acid,  potassium  atractilate  yields  :  (1)  sulphuric  acid  ;  (2)  valeric  acid; 
(3)  a  pentose,  and  (4)  a  colloidal  acid  substance,  which  is  readily  soluble 
in  methyl  or  ethyl  alcohol,  gives  a  pale  reddish-violet  coloration  with 
concentrated  sulphuric  acid,  and  decomposes  when  it  is  melted.  If  the 
hydrolysis  is  effected  by  means  of  alkali,  acidification  of  the  liquid 
causes  the  deposition  of  a  substance  which  separates  from  methyl  alcohol 
in  small,  white  crystals  melting  at  168°. 

The  fatal  doses  of  potassium  atractilate  are  given  for  several 
animals.  T.  H.  P. 

Presence  of  Prulaurasin  in  Cotoneaster  Microphylla.  Henri 
Herissey  ( J ,  Pharm.  Chim.,  1906,  [vi],  24,  537 — 539.  Compare 
Abstr.,  1906,  i,  31). — Prulaurasin  was  obtained  from  branches  with 
leaves  of  Cotoneaster  microphylla.  N.  H,  J.  M. 

Enzymes  in  the  Spores  of  Fuligo  Varians.  Heinrich 
Schroeder  ( Bielr .  chem.  Physiol.  Path.,  1907,  9,  153 — 167). — The 
enzymes  present  in  the  spores  of  this  variety  of  tan  fungus  are  a 
milk  curdling  ferment,  a  proteolytic  ferment,  a  catalase,  and  a 
tyrosinase.  The  material  gives  the  guaiacum  reaction.  W.  D.  H. 

Glucosides  of  the  Jasminacese :  Syringin  and  Jasmiflorin. 
J.  Vintilesco  (J.  Pharm.  Chim.,  1906,  [vi],  24,  529 — 536). — 
Jasminum  nudiflorum  contains  several  glucosides,  including  syringin, 
and  probably  a  glucoside  having  a  rotatory  power  of  about  aD  -  145°, 
to  which  the  name  jasmiflorin  is  given.  Syringin  was  also  obtained 
in  a  pure  state  from  J,  fructicans.  N.  H.  J.  M. 

Chemical  Composition  of  Linaria  Vulgaris.  Timothee  Klobb 
and  A.  Fandre  (Bull.  Soc.  chim.,  1906,  [iii],  35,  1210 — 1220. 
Compare  Walz,  Jahr.  pharm.,  1853,  43,  t.nd  Schlagdenhauffen  and 
Reeb,  J.  Pharm.,  Alsace-Lorraine,  1901  and  1902). — The  flowers 
on  extraction  with  light  petroleum  yield  (1)  a  saturated  hydrocarbon, 
which  may  have  the  formula  C16H34,C26H54  or  C,6Hj2.  It  crystallises 
from  ether  in  fine  nacreous  lamellae,  m.  p.  57°,  and  when  heated  at 
100°  exhales  the  odour  of  melted  paraffin.  (2)  A  substance  which 
crystallises  from  alcohol  in  nacreous,  hexagonal  plates,  m.  p.  138°, 
and  gives  the  characteristic  reactions  of  a  phytosterol. 

By  extracting  the  flowers  with  alcohol,  mannitol  was  obtained,  and 
in  addition  linarin,  C14H160y  (linaric  acid  of  Schlagdenhauffen  and 
Reeb),  which  slowly  crystallises  from  glacial  acetic  acid  in  colourless 
microscopic  needles,  m.  p.  265°,  is  readily  attacked  by  oxidising 
agents,  and  when  boiled  with  Fehling’s  solution  furnishes  a  distillate 
containing  linarodin,  C9H10O>2,  which  may  be  purified  by  redistillation, 
and  then  has  m.  p.  36  5°,  and  sublimes  at  a  higher  temperature. 
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When  first  prepared  it  has  an  aromatic  odour  simultaneously  recalling 
those  of  anise  and  of  Tonquin  beans,  but  this  disappears  on  purifica¬ 
tion,  though  the  pure  substance  develops  the  odour  on  heating  at  100° 
When  dissolved  in  warm  nitric  acid,  a  white  precipitate  separates  after 
a  time,  which  crystallises  from  ether  in  slender  needles.  Linarodin 
does  not  recolour  Schiff’s  reagent,  and  separates  unchanged  on  cooling 
its  solution  in  warm  sodium  bisulphite  solution. 

The  whole  plant,  deprived  of  roots,  on  extraction  with  light 
petroleum,  yields  a  hydrocarbon ,  which  was  not  obtained  free  from 
oxygenated  substances.  This  crystallises  from  ether  in  hexagonal 
or  rhombic  lamellae,  m.  p.  57°.  T.  A.  H. 

Digestion  and  Secretory  Activity  in  the  Endosperm  of 
Ricinus.  D.  Beuschi  (Atti  R.  Accad.  Lined,  1906,  [v],  15,  ii, 
563 — 567). — The  endosperms  of  Ricinus  communis  removed  from  non- 
germinated  seeds  are  incapable  of  initiating  autodigestion.  But  even 
if  germination  has  only  just  commenced  prior  to  the  separation  of  the 
endosperms,  the  latter  undergo  autodigestion,  the  fat  and  contents  of 
the  aleurone  cells  greatly  diminishing,  the  starch  disappearing,  firstly 
from  within  the  nucleus  and  then  from  the  whole  cell,  and  the  sugar 
accumulating  in  the  neighbourhood  of  the  cellulosic  walls.  Since,  in 
the  germination  of  Ricinus,  starch  is  not  found  in  the  endosperm,  the 
first  product  of  digestion  of  the  isolated  endosperms  must  be  assumed 
to  be,  not  starch,  but  sugar,  which,  not  being  absorbed  by  the  embryo, 
is  converted  into  starch  so  that  the  sugar  in  the  cell  may  be  prevented 
from  increasing  beyond  the  allowable  limit.  Subsequently,  when  the 
endosperm  has  consumed  the  reserve  of  albumin  and  oil,  the  starch 
disappears  again.  The  products  of  autodigestion  are  allowed  to  exude 
into  the  surrounding  liquid,  in  which  appear  dextrose,  sucrosp,  phos¬ 
phoric  acid,  calcium,  and  magnesium.  The  amounts  of  these  substances 
emitted  into  the  liquid  aie  influenced  to  a  marked  extent  by  the  pre¬ 
sence  in  solution  of  various  compounds.  T.  H.  P. 

Presence  of  Allantoin  in,  and  Absence  of  Solanine  from, 
Tobacco  Seeds.  Fkancesco  Scurti  and  F.  Percjabosco  ( Gazzeita , 
1906,  36,  ii,  626 — 632.  Compare  Starke,  Abstr.,  1902,  ii,  166). — The 
authors  show  that  tobacco  seeds  do  not  contain  solanine,  but  that  they  con¬ 
tain  :  (1)  allantoin,  this  being  the  first  occasion  on  which  this  substance 
has  been  observed  in  seeds ;  (2)  a  higher  alcohol,  C261I440,  of  the 
cholesterol  group  which  se(  arates  from  alcohol  with|H.2Oin  colourless, 
nacreous  crystals,  m.  p,  134 — 135°;  when  shaken  with  sulphuric  acid, 
its  chloroform  solution  turns  first  blood  red  and  then  cherry-red;  it 
absorbs  more  than  2  atoms  of  iodine  per  mol.,  and  it  forms  an  acetyl 
derivative  which  separates  from  alcohol  as  a  crvstalline  powder,  m.  p. 
130°.  '  T.  H.  P. 

Influence  of  the  Valency  of  Metals  on  Toxicity.  Henri 
Micheels  ( Compt .  rend.,  1906,  143,  1181 — 1182). — Wheat  germinates 
better  in  solutions  of  sodium  chloride  if  calcium  chloride  in  small 
amounts  or  an  equivalent  amount  of  salts  of  other  bivalent  metal  are 
added  to  it.  The  results  confirm  those  of  Loeb  on  animal  organisms. 

W.  D.  H. 
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Reduction  of  Nitrates  in  Musts  and  Wines.  F.  Rossi  and 
Francesco  Scurti  ( Gazzetta ,  1906,  36,  ii,  632 — 635). — Egger  (Abstr., 
1885,  842)  has  shown  that  unadulterated  wines,  when  tested  with  a 
sulphuric  acid  solution  of  diphenylamine,  give  no  indication  of  the 
presence  of  nitrates  (compare  Borgmann,  Abstr.,  1888,  753). 

Formento  (Staz.  sper.  agrar.  ital.,  1 889,  17, 158),  Leone  ( Gazzetta ,  1895, 
25,  433),  and  others  have  asserted  that  this  depends,  not  on  the  absence 
of  nitrates  from  the  must,  but  on  a  process  of  denitrification  occurring 
either  during  the  fermentation  or  as  a  consequence  of  the  action  of 
micro-organisms  always  present  in  wine.  The  authors  find,  however, 
that  no  such  destruction  of  added  nitrates  occurs  during  either  fermenta¬ 
tion  of  grape  must  or  storing  of  wine  provided  that  proper  conditions 
of  fermentation  or  storage  are  maintained.  Only  when  the  must  or 
wine  undergoes  secondary  changes  does  any  destruction  of  nitrates 
take  place. 

As  all  well  water  contains  small  quantities  of  nitrates,  its  addition 
to  wine  as  an  adulterant  may  be  detected  by  means  of  a  sulphuric  acid 
solution  of  diphenylamine.  T.  H.  P. 

Presence  of  Boric  Acid  in  Genuine  Sicilian  Wines. 

E.  Azzarello  ( Gazzetta ,  1906,  36,  ii,  575 — 587). — The  author  has 
examined  spectroscopically  the  ashes  of  84  samples  of  Sicilian  wines, 
all  of  which  were  found  to  contain  boric  acid.  In  six  cases  quanti¬ 
tative  estimations  of  the  amount  of  the  acid  gave  from  0  0191  to 
0-0410  gram  per  litre.  T.  H.  P. 

Lecithans  of  Wine.  Giuseppe  Plancher  and  A.  Manaresi 
(Gazzetta,  1906,  36,  ii,  481 — 492). — From  the  results  of  their  own 
investigations,  and  those  of  other  workers,  on  different  wines,  the 
authors  conclude  that  all  wines  contain  lecithans  (compare  Koch, 
Abstr.,  1903,  i,  301),  the  amount  of  which  largely  determines  the 
nutrient  value  of  wine.  Contrary  to  the  statement  of  Weirich  and 
Ortlieb  (Abstr.,  1904,  ii,  304),  it  is  found  that  no  relation  exists 
either  between  the  proportions  of  total  phosphorus  and  lecithans 
present  in  wines,  or  between  the  contents  of  alcohol  and  lecithans. 
With  the  exception  of  the  stones,  the  parts  of  the  grape  richest  in 
lecithans  are  those  adhering  to  the  skin.  Pasteurisation  of  the  wine 
at  65 — 70°  has  no  destructive  action  on  the  lecithans;  at  higher 
temperatures,  the  lecithans  are  decomposed  to  some  extent  without 
undergoing  complete  destruction,  which  is,  indeed,  not  effected  by 
concentrating  the  must  over  an  open  fire  to  about  three-quarters  of  its 
volume  (compare  Weirich  and  Ortlieb,  loo.  cit.).  T.  H.  P. 

Bitterness  of  Wines.  Auguste  Trillat  ( Compt .  rend.,  1906, 
143,  1244—1247). — The  bitterness  sometimes  acquired  by  the  red 
wines  of  Bourgogne  has  been  attributed  to  secretions  of  microbes,  and 
to  decomposition  of  the  colouring  matter  of  the  wine.  It  is  probably 
due  to  the  production  of  resins  from  aldehyde  and  ammonia.  Diseased 
wines  were  found  to  contain  both  compounds  in  considerable  amounts  ; 
and  it  was  found  that  certain  wines  soon  acquired  the  bitter  taste 
after  addition  of  very  small  quantities  of  acetaldehyde  and  ammonia. 

N.  H.  J.  M. 

9 


VOL.  XCII.  11. 


126 


ABSTKACTS  OF  CHEMICAL  PAPEBS. 


Influence  of  Light  on  the  Nitrogen  of  Wheat.  J.  Dumont 
(Compt.  rend,,  1906,  143,  1179 — 1181). — The  more  refrangible  rays 
are  those  which  are  most  efficacious  in  producing  migration  of  nitro¬ 
genous  material,  especially  gluten,  in  wheat  grains  during  maturation. 
They  provoke  or  favour  the  formation  of  proteid,  and  so  are  of  physio¬ 
logical  importance.  W.  D.  H. 

Distribution  of  Phosphorus  in  Poods.  Balland  (Compt.  rend., 
1906,  143,  969 — 970). — A  resume  of  the  results  of  600  determinations 
of  phosphoric  acid  in  cereals,  vegetables,  fruit,  meat,  eggs,  (fee.,  recently 
published  in  Les  Aliments.  N.  H.  J.  M. 

Nitrogen  Fixation  in  Soils.  Theodor  Pfeiffer,  Paul  Ehren- 
berg  and  E.  Reichenbach  ( Chem .  Centr.,  1906,  ii,  1624 — 1625  ;  from 
Mitt.  Landw.  Inst.  K.  TJniv.  Breslau,  3,  899 — 927). — For  soil  investi¬ 
gations  the  object  of  which  is  to  obtain  a  nitrogen-balance,  large 
numbers  of  nitrogen  estimations  are  essential.  The  soil  samples  can 
be  dried  without  loss  of  nitrogen  after  addition  of  dilute  acid. 
Warmbold’s  statement  that  abundant  fixation  of  free  nitrogen  takes 
place  in  sterilised  soils  was  not  confirmed.  No  results  have  as  yet 
been  published  which  indicate  any  notable  activity  of  nitrogen-fixing 
bacteria  in  soils  under  practical  conditions  ;  existing  evidence  rather 
points  the  other  way.  N.  H.  J.  M. 

Soils  of  the  Northern  Portion  of  the  Great  Plains  Region :  The 
Second  Steppe.  Frederick  J.  Alway  ( Amer .  Chem.  J.,  1906,  36, 
580 — 594).— The  large  yields  of  grain  obtained  in  the  Canadian  North¬ 
west  have  been  erroneously  attributed  to  the  constant  supply  of  water 
furnished  by  the  melting  ice  stored  in  the  soil  (Crookes,  Pres.  Address 
Brit.  Assoc.,  1898). 

It  is  shown  that  the  high  yields  are  due  to  moisture  stored  during 
the  previous  summer  and  not  to  the  frost  of  the  preceding  winter,  as  the 
soil  of  the  southern  portion  does  not  at  any  depth  remain  permanently 
frozen.  The  surface  soils  are  rich  in  nitrogen,  and  the  subsoils  very 
rich  in  carbonates ;  both  surface  and  subsoils  contain  plenty  of  potassium 
and  phosphoric  acid. 

The  yields  of  cereals  vary  with  the  rainfall  of  the  crop  season,  but 
show  a  still  closer  relation  to  the  total  available  moisture.  With 
favourable  conditions  of  moisture,  the  surface  soil  is  usually  rich 
enough  to  produce  very  large  yields.  The  relative  fertility  of  different 
areas  seems  to  depend  on  the  nature  of  the  subsoil.  N.  H.  J.  M. 

Removal  of  “  Black  Alkali  ”  by  Leaching.  Frank  K.  Cameron 
and  H.  E.  Patten  (J.  Amer.  Chem.  Soc.,  1906,  28,  1638 — 1649). — 
Neutral  salts,  such  as  chlorides,  in  the  presence  of  carbonates  can  be 
removed  comparatively  readily  and  completely  from  the  soil.  Con¬ 
tinued  leaching  of  “  black  alkali  "  soils  results  in  increased  rapidity 
of  percolation  and  a  reduction  of  the  amount  of  normal  carbonates  in 
the  soil  water  owing  to  a  great  extent  to  their  conversion  into 
hydrogen  carbonates.  The  latter  are  at  first  rapidly  removed  ;  sub¬ 
sequently  very  small  amounts  are  found  in  the  soil  water  and  the 
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decrease  is  then  so  slow  that  the.  amount  remains  practically  constant 
for  an  indefinite  period. 

Both  the  time  and  the  amount  of  water  necessary  for  reclaiming 
“  black  alkali  ”  soils  are  probably  much  greater  than  in  the  case  of 
“  white  alkali.”  N.  H.  J.  M. 

Amount  and  Composition  of  Drainage  Waters,  Rain,  Dew, 
and  Canal  Water  Collected  During  the  Years  1903-4,  1904-5, 
1905-6.  W.  H.  Moreland  (Rep.  Cawnpore  Agric.  Stat.  for  the  year 
ending  June  30,  1906,  23 — 29). — Four  drain  gauges,  similar  to  those  at 
Rothamsted  (Abstr.,  1882,  890)  were  constructed  at  Cawnpore  in  1903. 
The  area  is  in  each  case  1/1000  acre  (6  ft.  x  7-26  ft.)  and  the  depth  36 
inches  and  72  inches,  the  intention  being  to  have  two  permanently 
uncropped,  and  two  cropped  when  sufficient  comparative  records 
have  been  obtained  without  vegetation. 

The  soil  has  for  some  years  been  regularly  manured  and  cropped. 

Nitrogen  as  nitrates  and  ammonia  is  determined  in  mixed  samples 
of  the  drainage  twice  a  month,  and  the  present  paper  contains  the  full 
results  from  June,  1904,  to  Oct.,  1905  ;  also  analyses  of  rain-water  and 
dew,  1904-5  (compare  Abstr.,  1906,  ii,  487),  and  canal-water. 

The  results  for  the  twelve  months,  June,  1904,  to  May,  1905,  obtained 
with  one  of  the  36-inch  and  one  of  the  72-inch  gauges,  both  uncropped, 
are  as  follows  : — 


Depth 

Rain¬ 

Drainage. 

N  per  million 

N  per  acre 

of  soil, 
inches. 

fall. 

inches. 

inches. 

as  NH3  as  N206 

as  NHS  as  N205 
lb.  lb. 

36 

49-20 

22-57 

0-06 

11-10 

0-31  56-7 

72 

21-78 

0-07 

2161 

0-32  106-5 

The  small  amounts  of  ammonia  are  attributed  to  dew  deposited  on 
the  funnels  below  the  soil.  N.  H.  J.  M. 
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The  Autolysator.  New  Apparatus  for  Continuous  Auto¬ 
matic  G-as  Analysis.  Hugo  Strache,  Hud  Jahoda,  and  U. 
Genzken  ( Chem .  Zeit.,  1906,  30,  1128 — 1130). — In  the  diagram 
showing  the  principle  of  the  apparatus,  K x  is  a  capillary  tube  which 
communicates  with  the  differential  pressure  gauge,  Mv  the  lower  end 
of  which  is  connected  through  the  stopcock,  H,  to  a  filter-pump.  By 
regulating  the  stopcock,  11,  a  steady  flow  of  gas  through  the  tube,  Kx, 
can  be  maintained,  as  shown  by  the  reading  of  the  pressure  gauge, 
The  gas  enters  the  apparatus  by  a  tube,  E,  which  is  connected 
to  a  similar  capillary,  K2,  and  gauge,  M2.  So  long  as  none  of  the  gas 
is  absorbed  by  the  reagents  contained  in  the  vessels,  A1  or  A2,  the 
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pressures  indicated  by  the  two  gauges  will  be  identical ;  when,  how¬ 
ever,  absorption  takes  place  a  proportionately  larger  volume  of  gas 
will  be  drawn  through  K 2,  and  accordingly  the  gauge,  M2,  will  register 
a  larger  difference  of  pressure.  If  the  constancy  of  the  flow  of  gas 
through  K1  is  regulated  automatically  by  the  stopcock,  H,  the  per¬ 
centage  of  gas  being  absorbed  may  be  directly  read  off  the  gauge,  i/2, 


provided  it  has  been  graduated  accordingly  beforehand.  Variations 
in  the  pressure  indicated  by  the  gauge,  are  automatically  recorded 
in  the  form  of  a  curve  drawn  on  a  revolving  cylinder  by  a  pen  floating 
on  water  which  moves  up  and  down  in  obedience  to  the  alteration  of 
level  in  the  gauge.  The  recording  apparatus  is  inserted  between  the 
points,  Px  and  I\.  P.  H. 

Burette  Arrangement.  P.  Pannertz  (Zeit.  anal.  Chem.,  1906,45, 
751 — 754). — The  apparatus  is  a  modification  of  the  one  described  by 
Flemming  (Chem.  Zeit.,  1904,  28,  818).  The  chief  improvement 
consists  in  the  fact  that  a  Woulf  bottle  containing  the  standard  liquid 
and  holding  the  burette  and  the  air-tube  is  substituted  for  the  flask 
with  a  doubly-perforated  cork.  A  three-way  stopcock  is  employed 
which  renders  possible  a  connexion  or  disconnexion  between  the 
reservoir,  outer  air,  and  the  elastic  ball.  For  further  particulars  the 
illustrations  in  the  original  should  be  consulted.  L.  de  K. 

Apparatus  for  Dissolving  and  Evaporating  to  Dryness. 
Constantin  Zengelis  (Zeit.  anal.  Chem.,  1906,  45,  758 — 760). — The 
apparatus,  which  admits  of  rapid  evaporation  without  risk  of  loss  by 
spirting,  consists  of  a  300 — 400  c.c.  Phillips’s  beaker  with  spout  and 
furnished  with  two  holes  opposite  each  other  about  3  cm.  from  the  top. 
The  rim  is  bent  inwardly,  and  during  the  beating  a  watch-glass  is  placed 
over  it  concave  side  downwards.  This  watch-glass  has  a  hole  through 


ANALYTICAL  CHEMISTRY. 


129 


which  passes  a  glass  rod  which  is  expanded  at  one  place,  so  that  the  rod 
will  be  held  up  by  the  watch-glass  with  its  drawn-out  point  about 
1  cm.  from  the  bottom  of  the  beaker. 

The  beaker  should  be  heated  on  a  sand-bath  or  an  asbestos  plate. 

L.  DE  K. 

Determination  of  the  Calorific  Power  of  Gases  and  Volatile 
Liquids.  E.  Goutal  (Ann.  Chim.  anal.,  1906,  12,  1 — 3). — The  com¬ 
bustion  of  gaseous  hydrocarbons  becomes  imperfect  in  presence  of  too 
large  an  excess  of  oxygen ;  in  practice,  therefore,  several  trials  should 
be  made  with  varying  amounts  of  oxygen. 

When  determining  the  calorimetric  power  of  liquid  combustibles, 
these  are  weighed  in  sealed  glass  bulbs  through  the  drawn-out  points  of 
which  passes  the  usual  iron  conducting-wire.  The  bulb  is  placed  in 
the  porcelain  capsule  suspended  in  the  bulb,  and  the  usual  course  is  that 
the  points  are  broken  before  closing  the  apparatus  in  order  to  admit 
the  oxygen.  The  author,  however,  recommends  not  breaking  the 
points  but  using  a  source  of  electricity  more  powerful  than  that 
furnished  by  the  bichromate  battery  which  is  generally  sold  with  the 
apparatus,  the  glass  bulb  then  being  fractured  within  the  closed  appar¬ 
atus.  On  account  of  the  somewhat  violent  action,  a  platinised  bomb 
should  be  employed  or  otherwise  a  non-enamelled  one  made  of  ferro- 
nickel.  The  combustion  will  now  be  always  complete.  L.  de  K. 

Fluorine  in  Mineral  Waters.  P.  Carles  ( Compt .  rend.,  1907, 
144,  37  — 39). — Fluorine  has  been  detected  in  a  large  number  of  mineral 
waters  of  Bourbon  by  evaporating  several  litres,  adding  calcium 
acetate,  collecting  and  washing  the  calcium  fluoride,  and  decomposing  by 
sulphuric  acid  in  a  platinum  capsule  covered  with  a  glass  plate.  Minute 
directions  are  given  in  the  original  paper.  The  amounts  of  fluorine 
were  estimated  by  comparison  of  the  etched  glass  with  a  series  of 
glasses  etched  by  varying  amounts  of  sodium  fluoride  under  the  same 
conditions.  E.  H. 

Estimation  of  Uncombined  Sulphur.  E.  Berger  (Compt.  rend., 
1906,  143,  1160 — 1161). — Uncombined  sulphur  is  readily  and  rapidly 
oxidised  to  sulphuric  acid  by  the  action  in  the  cold  of  fuming  nitric 
acid  containing  a  little  potassium  bromide.  For  the  estimation  of  un¬ 
combined  sulphur,  the  author  recommends  adding  10  c.c.  of  fuming 
nitric  acid  and  0'5  to  1  gram  of  pure  potassium  bromide  to  a  weighed 
quantity  of  the  substance  containing  0T — 0’2  gram  of  sulphur  ;  after 
some  minutes,  evaporating  to  dryness  on  a  water-bath,  and  precipitating 
the  sulphuric  acid  with  barium  chloride,  all  traces  of  nitric  acid  having 
previously  been  removed  by  the  usual  process.  M.  A.  W. 

Micro-chemical  Detection  of  Phosphorus.  F.  H.  Scott  (J. 
physiol.,  1906,  35,  119 — 124). — Acids  readily  remove  most  of  the 
phosphorus  from  nuclein  compounds  in  some  soluble  form,  but  not  as 
inorganic  phosphates.  The  whole  principle  of  the  methods  of  Lilien- 
feld,  Monti,  and  Macallum  is  therefore  wrong,  and  all  deductions  as 
to  the  distribution  of  phosphorus  compounds  (other  than  inorganic 
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orthophosphates)  by  the  use  of  these  methods  are  regarded  as  value¬ 
less.  W.  D.  H. 

Separation  of  Arsenic  from  Copper  as  Ammonium  Mag¬ 
nesium  Arsenate.  Frank  A.  Gooch  and  M.  A.  Phelps  (Airier.  J.  Sci., 
1906,  [iv],  22,  488 — 492). — A  series  of  experiments  showing  that  even 
very  small  quantities  of  arsenic,  if  present  in  the  higher  state  of 
oxidation,  may  be  estimated  accurately  in  the  presence  of  much  copper 
as  ammonium  magnesium  arsenate,  which  may  then  be  collected  in  a 
Gooch  crucible,  and  converted  into  pyroarsenate. 

In  order  to  obtain  correct  results,  the  hydrochloric  solution  should 
be  poured  with  constant  stirring  into  an  excess  of  magnesium  mixture, 
which  may,  if  necessary,  be  placed  in  a  freezing  mixture.  The  preci¬ 
pitate  always  retains  copper,  from  which  it  may  be  freed  by  a  repreci¬ 
pitation  ;  if  more  than  0’005  gram  of  arsenic  is  present,  it  is 
necessary  to  reprecipitate  two  or  even  three  times,  L.  de  K. 

Different  Behaviour  of  Organic  and  Inorganic  Compounds 
of  Arsenic  towards  Reagents,  and  Estimation  of  Arsenic  in  the 
Urine.  C.  E.  Carlson  (Zeit.  physiol.  Chem.,  1906,  49,  410 — 432). — 
In  cases  of  arsenical  poisoning  the  urine  should  be  examined,  the  best 
results  being  obtained  by  electrolysis.  Arsenic  occurs  in  the  urine  as 
arsenious  or  arsenic  acid.  In  animals  it  is  obtained  after  breathing 
hydrogen  arsenide.  Organic  arsenic  compounds  used  as  medicaments 
appear  to  pass  through  the  organism  without  producing  the  toxic 
effects  of  inorganic  compounds ;  this,  at  any  rate,  is  true  for  cacodylic 
acid  and  its  salts.  The  greater  part  appears  unaltered  in  the  urine  ; 
another  part  is  reduced  in  the  stomach,  liver,  and  intestine  to  a  volatile 
cacodyl  oxide,  which  leaves  the  body  mainly  by  the  expired  air. 

W.  D.  H. 

Copper  Spirals  for  Use  in  Combustions  of  Nitrogenous 
Substances.  Karl  Heydenreich  (Zeit.  anal.  Chem.,  1906,  45, 
741—745). — Copper  spirals  reduced  in  a  current  of  hydrogen  may  be 
freed  from  traces  of  this  gas  by  heating  in  a  current  of  carbon  dioxide 
for  about  half  an  hour,  and  then  placing  them  in  a  vacuum  over  calcium 
oxide  and  sulphuric  acid.  Reduction  with  methyl  alcohol  vapour 
instead  or  hydrogen  cannot  be  recommended,  as  a  deposit  of  carbon  is 
likely  to  form  on  the  surface ;  in  one  experiment  not  less  than  0'0972 
gram  of  carbon  dioxide  was  formed  on  heating  ten  copper  spirals  so 
prepared  in  a  current  of  oxygen.  Attention  is  called  to  the  hygroscopic 
properties  of  the  spirals.  L.  de  K. 

Phosphomolybdic  Acid  as  a  Reagent  for  Potassium.  A. 
Sohlicht  (Chem.  Zeit.,  1906,  30,  1299 — 1300). — When  ammonium 
phosphomolybdate  is  fused  with  sodium  carbonate  and  nitrate,  and  the 
resulting  mass  dissolved  in  water  and  acidified  with  nitric  acid,  a 
solution  is  obtained  which  gives  a  distinct  yellow  precipitate  with  even 
very  dilute  solutions  of  potassium  salts.  L.  PE  K, 
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Assay  of  Barium  Peroxide.  A.  Lob  ( Chem .  Zeit .,  1906,  30, 
1275). — One  gram  of  the  sample  is  dissolved  in  50  c.c.  of  JV/2  hydro¬ 
chloric  acid  preferably  with  addition  of  20  c.c.  of  10%  manganous 
sulphate  and  then  titrated  with  W/4  permanganate  (1  c.c.  =  0‘022l 
gram  peroxide).  This  process  agrees  very  well  with  the  iodometric 
method,  which  is  carried  out  as  follows  :  0'5  gram  of  the  sample  is 
dissolved  in  a  stoppered  flask  in  50  c.c.  of  water  and  5  c.c.  of  hydro¬ 
chloric  acid  (D  1  ■  1 24),  20  c.c.  of  10%  potassium  iodide  are  added,  and 
the  liberated  iodine  titrated  with  standard  thiosulphate. 

The  peroxide  cannot  be  titrated  with  permanganate  in  sulphuric  add 
solution,  as  the  barium  sulphate  formed  occludes  large  quantities  of  the 
peroxide  which  escape  the  reaction.  L.  de  K. 

Volumetric  Estimation  of  Zinc.  Joseph  A.  Muller  (Bull.  Soc. 
chim.,  1907,  [iv],  1,  13 — 16). — This  process  is  based  on  that  of  Pouget 
(Abstr.,  1899,  ii,  695).  The  zinc  solution  is  neutralised  with  ammonia, 
sodium  acetate  is  added,  and  the  mixture,  slightly  acidified  with  acetic 
acid,  is  saturated  with  hydrogen  sulphide.  The  excess  of  the  latter  is 
eliminated  by  heating  the  mixture  to  50°  and  passing  a  rapid  current 
of  carbon  dioxide.  Hydrochloric  acid  is  added  to  dissolve  the  zinc 
sulphide  and  then  a  known  volume  of  standard  iodine  solution.  The 
mixture  is  shaken  vigorously  for  several  minutes,  and  the  excess  of 
iodine  titrated  with  sodium  thiosulphate  solution. 

Details  are  given  of  the  preliminary  treatment  necessary  in  applying 
this  method  of  estimation  to  zinc  in  ores.  T.  A.  H. 

Rapid  Estimation  of  Mercuric  Chloride  in  Very  Dilute 
Solutions.  Josh  R.  Carracido  (Anal.  Fis.  Quim.,  1906,4,  314 — 316). 
— When  ammonia  is  added  drop  by  drop  to  a  mercuric  chloride  solu¬ 
tion  containing  one  part  of  the  salt  in  10,000  of  water,  a  white  ring  is 
formed  which  increases  in  thickness  as  the  ammonia  penetrates  the 
dilute  solution.  This  alteration  in  the  size  of  the  ring  is  due  to  the 
solubility  of  mercuriammonium  chloride  in  excess  of  ammonia. 
Similar  appearances  are  observed  with  solutions  of  the  following  con¬ 
centrations  :  1  in  20,000  and  1  in  30,000 ;  but  the  limit  is  reached 
when  the  strength  is  reduced  to  1  in  40,000,  as  only  a  very  faint 
ring  is  obtained.  By  the  use  of  standard  solutions  of  mercuiyc  chloride 
this  process  furnishes  a  means  for  estimating  colorimetrically  the 
amount  of  mercuric  chloride  in  dilute  solutions.  Sodium  chloride  does 
not  interfere,  but  hydrochloric  acid  or  ammonium  chloride  must  be 
absent,  because  in  the  presence  of  either  of  these  reagents  the  mercuric 
ammonium  chloride  and  the  ammonium  chloride  combine  to  form  the 
double  salt  NH2HgCl,NH4Cl  which  is  deposited  as  a  sandy,  crystalline 
precipitate  without  giving  rise  either  to  a  ring  or  a  turbidity. 

G.  T.  M. 

Iodometric  Estimation  of  Basic  Alumina  and  of  Free  Acid 
in  Aluminium  Sulphate  and  Alums.  Seth  E.  Moody  (Amer.  J. 
Sci.,  1906,  [iv],  22,  483 — 487). — Fifteen  grams  of  the  material  are 
dissolved  in  water,  the  insoluble  matter  is  collected,  and  the  filtrate 
diluted  to  one  litre.  Twenty-five  c.c.  are  then  boiled  in  a  suitable 
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apparatus  with  potassium  iodide-iodate  mixture  and  the  resulting  free 
iodine  is  collected  into  a  receiver  containing  potassium  iodide.  After 
slightly  acidifying  with  dilute  sulphuric  acid,  the  solution  is  titrated  as 
usual  with  thiosulphate.  The  residual  liquid  in  the  distilling  flask  is 
filtered,  and  the  precipitate,  which  contains  besides  alumina,  ferric  oxide 
and  zinc  oxide,  is  collected  and  examined  further  by  the  usual  gravi¬ 
metric  process.  In  other  aliquot  portions  of  the  solution  are  estimated 
the  ferrous  and  ferric  oxides  by  titration  and  also  any  zinc  by 
electrolysis. 

From  the  amount  of  iodine  liberated  and  the  alumina  found,  the 
quantity  of  free  sulphuric  acid  and  free  alumina  respectively  may  be 
readily  calculated,  due  allowance  being  made,  of  course,  for  the  presence 
of  ferrous  and  ferric  iron,  also  for  ammonia  and  zinc.  In  calculating 
it  should  be  remembered  that  1  mol.  of  alumina  =  61,  1  mol.  of  ferric 
oxide  =  61,  1  mol.  of  ferrous  oxide  =  21,  5  mols.  of  zinc  oxide  =  81, 
1  mol.  of  ammonia  =11,  and  1  mol.  of  sulphuric  acid  =  21. 

L.  DE  K. 

Titration  of  Ferrous  Salts  with  Alkali  Hypoiodite.  Erwin 
Rupp  and  M.  Horn  [Arch.  Pharm.,  1906,  244,  571 — 575). — By  the  use 
of  potassium  hydroxide  instead  of  sodium  potassium  tartrate  (Abstr., 
1903,  ii,  244)  the  experiments  can  be  shortened. 

A  measured  quantity  of  the  ferrous  solution  is  mixed  with  a  liberal 
excess  of  Nj  10  iodine  solution,  and  approximately  N ,  or  5%,  aqueous 
potassium  sodium  hydroxide  is  added  with  shaking  until  the  mixture  has 
a  distinctly  alkaline  reaction  (the  volume  required  will  be  about  one-third 
that  of  the  iodine  solution).  After  a  few  minutes  half  as  many  grams 
of  oxalic  acid  (or  less  well  as  many  c.c.  of  glacial  acetic  acid)  are  added 
as  there  were  c.c.  of  N  alkali  used.  After  five  to  ten  minutes  more, 
the  mixture  is  diluted  to  about  100  c.c.  and  titrated  with  A/10  thio¬ 
sulphate  solution,  with  starch  solution  as  indicator,  until  the  blue 
colour  has  disappeared  and  does  not  return  immediately. 

The  method  is  applicable  in  the  presence  of  ferric,  and  even  of  man¬ 
ganous  salts,  but  not  in  the  presence  of  ammonium  salts.  C.  F.  B. 

Useful  Reaction  for  Cobalt.  Eugenio  Pinerua  Alvarez  (Ann. 
Chim.  anal.,  1906,  11,  445 — 446). — If  a  drop  of  a  1%  solution  of  cobalt 
chloride  or  sulphate  is  added  to  a  large  excess  of  boiling,  very  strong 
aqueous  sodium  or  potassium  hydroxide,  a  blue  solution  is  obtained. 
This  is  no  doubt  caused  by  the  formation  of  a  compound  of  the  alkali 
with  cobaltous  oxide  (Co02K2),  for  on  diluting  with  water  the 
hydroxide  is  regenerated  and  the  blue  colour  vanishes.  In  presence 
of  much  nickel  a  precipitate  is  formed  having  an  azure  colour,  but 
this  must  not  be  confounded  with  the  compound  obtained  on  adding 
aqueous  alkali  to  a  cobalt  solution  in  the  cold,  for  this  precipitate, 
which  turns  a  rose  colour  on  heating,  gives  a  blue  solution  if  heated 
with  a  large  excess  of  alkali.  L.  de  K. 

Detection  and  Estimation  of  Sodium  Chloride  in  [Com¬ 
mercial]  Tin  Chlorides.  Paul  Heermann  (Ghem.  Zeit.,  1907,  31, 
27 — 28). — To  a  portion  of  the  solution,  D  1*5 — 17,  is  added  four 
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times  the  bulk  of  alcoholic  hydrochloric  acid  prepared  by  saturating 
99‘5%  alcohol  with  hydrogen  chloride.  As  little  as  0‘1%  of  sodiuin 
chloride  may  thus  be  detected,  and  when  the  amount  exceeds  1%  the 
liquid  gives  a  copious  crystalline  precipitate.  If  aqueous  hydro¬ 
chloric  acid  is  used  no  precipitate  is  formed  unless  the  sodium  chloride 
exceeds  1%  if  96%  alcohol  is  employed  no  deposit  is  obtained  until 
the  sodium  chloride  present  is  about  6 — 8%. 

The  precipitate  formed  by  the  alcoholic  acid  may  be  collected  and 
washed  free  from  chlorides  with  absolute  alcohol,  then  dissolved  in 
water  and  titrated  as  usual.  L.  de  K. 

Direct  Estimation  of  Antimony.  Herbert  W.  Rowell  ( J '.  Soc. 
Chem.  Ind .,  1906,  25,  1181 — 1183). — The  method  depends  on  the 
oxidation  of  antimonious  to  antimonic  chloride  by  potassium  bromate 
in  the  presence  of  hydrochloric  acid,  and  is  a  modification  of  a  process 
described  previously  by  Nissenson  and  Siedler  (Abstr.,  1903,  ii,  697). 
One  gram  of  the  finely-divided  alloy  is  dissolved  in  25  c.c.  of  concen¬ 
trated  hydrochloric  acid  and  5  c.c.  of  a  saturated  solution  of  bromine 
in  hydrochloric  acid,  and  the  excess  of  bromine  is  expelled  by  heating 
the  mixture.  Three  or  4  grams  of  sodium  sulphite  are  next  added  to 
reduce  the  antimony  and  the  solution  is  evaporated  to  a  volume  of 
about  10  c.c.  If  more  than  3%  of  arsenic  is  present,  20  c.c. 
of  concentrated  hydrochloric  acid  and  5  c.c.  of  saturated  sulphurous 
acid  are  added,  and  the  liquid  is  boiled  down  again.  To  the  concen¬ 
trated  solution,  20  c.c.  of  concentrated  hydrochloric  acid  and  40  c.c. 
of  hot  water  are  added,  and  the  whole  is  boiled  for  one  minute  to  remove 
traces  of  sulphur  dioxide.  The  solution  is  then  titrated  with  Nj 20 
potassium  bromate  solution,  using  methyl-orange  as  indicator.  The 
bromate  solution  is  standardised  on  arsenious  chloride  solution.  During 
the  titration,  the  solution  should  be  kept  at  a  temperature  of  not  less 
than  60°,  and  the  bromate  solution  must  be  run  in  drop  by  drop  with 
constant  stirring.  Lead,  zinc,  tin,  silver,  and  chromium  have  no 
influence  on  the  estimation,  but  the  presence  of  large  quantities  of 
calcium  and  ammonium  salts  tends  to  make  the  results  too  high.  If 
copper  is  present,  it  must  be  removed  before  carrying  out  the  titra¬ 
tion  ;  for  this  purpose  the  alloy  is  evaporated  with  nitric  acid,  the 
mixed  oxides  of  antimony  and  tin  are  collected  on  a  filter,  dried,  and 
fused  with  sodium  hydroxide.  The  fused  mass  is  then  dissolved  in 
hydrochloric  acid  and  the  estimation  continued  as  described. 

W.  P.  S. 

Estimation  of  Columbium  and  Tantalum  in  the  Presence 
of  Titanium.  Charles  H.  Warren  ( Amer .  J.  Sci.,  1906,  [iv],  22, 
520 — 522). — Tho  author  confirms  Noyes’s  statement  that  repeated 
fusion  with  potassium  pyrosulphate  does  not  only  dissolve  titanium, 
but  also  notable  traces  of  columbium  and  tantalum  oxides.  Osborne’s 
process,  oxidation  of  the  lower  oxides  of  titanium  and  columbium 
with  permanganate  and  subsequent  colorimetric  estimation  of  the 
titanium  by  means  of  hydrogen  peroxide,  was  found  to  be  very 
unsatisfactory.  Up  to  the  present  no  satisfactory  process  is  known 
to  the  author,  L,  de  K, 
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Estimation  of  Small  Amounts  of  Ethyl  Alcohol.  Milan  J. 
Stritar  {Ze.it.  physiol.  Chem.,  1906,  50,  22 — 29.  Compare  Abstr., 
1904,  ii,  686  ;  Nicloux,  Abstr.,  1905,  ii,  181 ;  Landsberg,  Abstr.,  1904, 
ii,  499). — The  ethyl  alcohol  contained  in  solutions  of  about  1  to  1*5% 
maybe  estimated  by  the  iodide  method  (Abstr.,  1904,  ii,  686).  The 
method  may  also  be  used  for  determining  the  ethoxy-groups  in  esters ; 
these  are  hydrolysed  with  potassium  hydroxide,  the  ethyl  alcohol 
distilled  over  and  diluted  to  the  required  strength.  When  the  per¬ 
centage  of  alcohol  is  below  0'5,  the  experimental  error  is  greater. 

J.  J.  S. 

Determination  of  the  Densities  of  Alcohols  by  means  of 
their  Critical  Temperatures  of  Solution.  L£on  Crismer  {Bull. 
Soc.  chim.  Belg.,  1906,  20,  294 — 305.  Compare  Abstr.,  1903,  ii,  10). 
— Yandam  has  proposed  to  apply  the  results  obtained  by  the  author 
(loc.  cit.)  to  the  determination  of  the  critical  temperature  of  solutions 
of  butters  in  alcohol  having  D15'5”  0*7967.  In  the  present  paper  the 
data  employed  by  Vandam  are  criticised,  since  they  are  not  in 
accordance  with  those  previously  recorded  by  the  author,  and  the  precau¬ 
tions  which  must  be  taken  in  preparing  alcohol  and  light  petroleum  to 
be  used  in  making  determinations  of  this  kind  are  described.  It  is 
shown  that  (1)  unless  recourse  is  had  to  the  use  of  a  thermostat, 
the  results  obtained  in  determining  the  density  of  alcohol  by  means 
of  a  Westphal  balance  or  a  pyknometer  are  unsuitable  for  use  in 
standardising  a  light  petroleum  to  be  employod  for  the  determination 
of  the  critical  solution  temperature  of  an  alcohol ;  (2)  the  best  and 
simplest  method  of  determining  the  density  of  a  commercial  alcohol  is 
to  ascertain  its  critical  solution  temperature  in  light  petroleum,  pre¬ 
viously  standardised  by  means  of  anhydrous  alcohol ;  (3)  in  each  case 
it  is  safer  to  determine  a  second  point  on  the  curve  of  critical  solution 
temperature  in  order  to  verify  its  concordance  with  the  data  previously 
recorded  ;  and  (4)  light  petroleum,  once  standardised,  may  be  pre¬ 
served  unchanged  for  several  years  in  stoppered  flasks  kept  in  the 
dark.  T(  A.  H. 

The  Allen-Marquardt  Process  for  the  Estimation  of  Higher 
Alcohols.  Edward  A.  Mann  and  C.  E.  Stacy  {J.  Soc.  Chem.  Ind., 
1906,  25,  1125 — 1129). — The  results  of  an  investigation  of  this 
method  show  that  in  order  to  obtain  complete  oxidation  of  the  amyl 
alcohol  and  the  recovery  of  the  valeric  acid,  it  is  necessary  to  perform 
the  oxidation  in  pressure  bottles;  the  use  of  a  reflux  apparatus  tends 
to  cause  loss  of  valeric  acid  through  incomplete  condensation.  Trust¬ 
worthy  results  are  obtained  only  when  the  extraction  with  carbon 
tetrachloride  is  carried  out  at  temperatures  below  15*5°.  Above  this 
temperature,  the  solubility  of  ethyl  alcohol  in  carbon  tetrachloride, 
and  subsequent  formation  of  acetic  acid  during  the  oxidation,  render 
it  impossible  to  calculate  the  amount  of  the  higher  alcohols  from  the 
titration.  Since  serious  loss  of  valeric  acid  occurs  in  drying  the  barium 
salts  for  the  estimation  of  the  combining  weights  of  the  acids,  the 
higher  alcohols  must  be  estimated  by  titration,  all  the  acidity  being 
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calculated  as  valeric  acid.  The  titration  for  “  mineral  acids  ”  is 
unnecessary,  and  introduces  errors.  W.  P.  S. 

New  Method  for  the  Estimation  of  Glycerol  in  Wines. 

Ch.  Billon  (Rev.  intern,  falsi/.,  1906,  19,  57 — 58). — A  mixture  of 
alcohol  and  ethyl  acetate  is  employed  in  place  of  the  usual  alcohol- 
ether  solvent  for  extracting  the  glycerol  from  the  wine  residue. 
Fifty  c.c.  of  the  wine  are  rendered  alkaline  with  milk  of  lime  and 
evaporated  to  the  consistency  of  a  paste.  The  latter  is  transferred  to 
a  100  c.c.  flask  by  the  addition  of  several  successive  small  quantities 
of  alcohol,  using  not  more  than  20  c.c.  altogether,  and  the  whole  is 
made  up  to  a  volume  of  100  c.c.  with  ethyl  acetate.  After  mixing, 
the  solution  is  filtered  and  a  known  volume  of  the  filtrate  evaporated, 
the  residue  being  then  dried  at  a  temperature  below  70°  and  weighed. 
In  the  case  of  sweet  wines,  50  c.c.  are  evaporated  with  lime,  the 
residue  is  extracted  with  boiling  alcohol  so  as  to  obtain  100  c.c.  of 
alcoholic  solution.  This  is  again  evaporated,  the  syrupy  residue  is 
taken  up  with  10  c.c.  of  alcohol  and  sufficient  ethyl  acetate  to  make 
the  volume  50  c.c.,  the  solution  is  filtered,  and  a  portion  of  the  filtrate 
evaporated,  as  described  previously.  W.  P.  S. 

The  Values  of  Different  Colour  Reactions  of  Pentoses. 

Fritz  Sachs  ( Biochem .  Zeit.,  1906,  1,  383 — 398). — Various  methods 
for  the  detection  of  pentose  in  urine  were  compared  ;  the  principal 
difficulty  appears  to  be  that  glycuronic  acid  gives  similar  reactions. 
Salkowski  and  Blumenthal’s  orcinol  reaction  is  recommended  for 
clinical  use,  if  prolonged  boiling  is  avoided.  Jolles’  method  with 
sodium  acetate  and  phenylhydrazine  appears  to  be  of  little  value, 
and  Neumann’s  modified  orcinol  test  is  regarded  as  of  value  only  as  a 
confirmatory  test.  W.  D.  H. 

Detection  of  Pentoses  in  Urine.  Adolf  Jolles  ( Biochem . 
Zeit. ,  1906,  2,  243 — 244.  Compare  Abstr.,  1906,  ii,  203). — The 
author  gives  details  of  his  method  which  make  it  certain,  and 
defends  it  from  Sach’s  criticisms  (preceding  abstract).  Fritz  Sachs 
(ibid.,  245 — 246)  replies  •  he  adheres  to  his  opinions.  W.  D.  H. 

A  Colour  Reaction  of  Reducing  Sugars  with  Alkaline 
m-Dinitrobenzene.  Chavassieu  and  Albert  Morel  ( Compt .  rend., 
1906,  143,  966 — 967). — m-Dinitrobenzene  gives  a  violet  coloration 
with  aldoses  and  ketoses  in  moderately  alkaline  solution.  The 
reagent,  prepared  by  adding  35  c.c.  of  a  33%  sodium  carbonate 
solution  to  a  solution  of  1  gram  of  m-dinitrobenzene  in  100  c.c.  of 
alcohol,  is  slightly  rose-coloured  in  consequence  of  the  presence  of 
dinitrothiophen  (compare  Meyer  and  Stadler,  Abstr.,  1885,  141). 
The  violet  coloration  is  formed  in  fifteen  minutes  if  10  c.c.  of  the 
reagent  is  added  to  20  c.c.  of  a  1%  aqueous  solution  of  maltose, 
lactose,  galactose,  or  arabinose,  or  in  two  and  a  half  hours  with  a 
0'1%  solution  of  these  carbohydrates.  Lsevulose  gives  the  violet 
coloration  in  two  to  three  minutes  in  a  1%,  or  in  less  than  ten 
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minutes  in  a  0T%  solution;  hence  by  this  reaction  lsevulose  can  be 
detected  in  the  presence  of  other  carbohydrates. 

Sucrose,  glycogen,  the  albumins,  the  albumoses,  amides,  including 
carbamide,  and  creatine  do  not  give  colorations  with  alkaline 
m-dinitrobenzene,  but  the  aldehydes  and  ketones  which  are  not 
alcohols  and  which  give  a  red  coloration  (Bittd,  Abstr.,  1897,  ii, 
468),  as  also  uric  acid  which  gives  a  violet  coloration,  must  be 
removed  before  the  aldoses  and  ketoses  are  tested  for. 

This  reaction,  which  is  as  delicate  and  characteristic  as  those 
usually  employed  for  the  detection  of  the  reducing  sugars,  serves 
also  for  the  approximate  colorometric  estimation  of  these  substances. 

G.  Y. 

Estimation  of  Reducing  Sugars.  Gabriel  Bertrand  (Bull. 
Soc.  chim.,  1906,  [iii],  35,  1285 — 1299). — Four  solutions  are  used, 
each  of  which,  for  the  quantities  of  salt  named  below,  is  made  up  to 
one  litre  :  (a)  cupric  sulphate,  40  grams  ;  ( b )  sodium  potassium 
tartrate,  200  grams,  and  sodium  hydroxide,  150  grams;  (c)  ferric 
sulphate,  50  grams,  and  sulphuric  acid,  200  grams  ;  ( d )  potassium 
permanganate,  5  grams.  The  quantity  of  sugar  solution  used  should 
be  20  c.c.  and  contain  from  001  to  0‘09  gram  of  the  sugar;  to  this 
20  c.c.  each  of  solutions  a  and  b  should  be  added  and  the  mixture 
boiled  for  three  minutes,  reckoned  from  the  time  that  the  first  bubbles 
of  steam  appear.  The  cuprous  oxide  is  collected  in  a  Soxhlet  tube, 
dissolved  in  a  known  quantity  of  solution  c,  and  the  ferrous  sulphate, 
thus  produced,  titrated  by  means  of  solution  d  (compare  Wolff,  Abstr., 
1906,  ii,  57). 

Tables  showing  the  quantities  of  copper  equivalent  to  integral 
amounts  (between  10  and  100  mg.)  of  the  principal  reducing  sugars 
are  given  in  the  original.  T.  A.  H. 

Gravimetric  Estimation  of  Sugar  by  Means  of  Fehling’s 
Solution.  W.  Kelhofer  (Zeit.  anal.  Chem.,  1906,  45,  745 — 746). — 
A  number  of  experiments  are  communicated  to  show  the  accuracy 
of  the  author’s  recent  tables  (Abstr.,  1906,  ii,  311)  for  the  estimation 
of  invert  sugar.  L.  de  K. 

Estimation  of  Sugar.  Ivar  Bang  ( Biochem ,  Zeit.,  1906,  2, 
271 — 290). — A  comparison  is  made  of  the  author’s  method  with  others. 
He  claims  that  his  titration  method  is  as  accurate  as  gravimetric 
methods,  and  much  more  expeditious.  The  method  is  titration  with  a 
copper  solution  to  which  a  small  amount  of  hydroxylamine  is  added  ; 
at  the  end  point  the  mixture  becomes  colourless.  W.  D.  H. 

Estimation  of  Dextrose  with  Fehling’s  Solution  containing 
large  excess  of  Alkali.  Francisco  P.  La valle  (Chem.  Zeit.,  1906, 
30,  1301 — 1302). — Objection  has  been  made  to  the  author’s  method 
(Abstr.,  1905,  ii,  588)  on  account  of  the  reoxidation  of  the  alkaline 
cuprous  oxide  solution.  This  may,  however,  be  prevented  by  working 
in  an  atmosphere  of  ammonia  generated  in  the  Erlenmeyer  flask  itself 
by  the  addition  of  a  little  ammonium  chloride.  The  flask  is  fitted 
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with  a  doubly-perforated  cork;  through  one  hole  passes  the  tube 
connected  with  the  burette  containing  the  dextrose  solution,  and 
through  the  other  a  tube  connected  to  a  U-tube  containing  pumice 
moistened  with  sulphuric  acid  to  absorb  the  ammonia.  L.  de  K. 

The  Value  of  Almen’s  Bismuth  Test,  and  the  Worm-Miiller 
Copper  Test  for  Sugar  in  Urine.  Olof  Hammarsten  ( Zeit .  physiol. 
Chem.,  1906,  50,  36 — 72). — The  recent  remarks  of  Pfliiger  on  the 
comparative  uselessness  of  tests  for  sugar,  except  that  of  Worm- 
Miiller,  have  led  the  author  to  a  complete  and  critical  examination  of 
the  bismuth  test,  with  the  result  that  the  value  of  the  latter  is  largely 
vindicated.  W.  D.  H. 

The  Usefulness  of  the  Hammarsten-Nylander  and  Worm- 
Miiller  Sugar-tests.  Eduard  Pfluger  (Pfluger' s  Archiv,  1907, 
116,  265 — 282). — Polemical  against  Hammarsten  (preceding  abstract). 

W.  D.  H. 

Use  of  Polarised  Light  for  the  Microscopical  Detection  of 
Rice  Starch  and  Maize  Starch  in  Wheat  Flour.  G.  Gastine 
( Compt .  rend.,  1907,  144,  35 — 37.  Compare  Abstr.,  1906,  ii,  587). — ■ 
A  small  quantity  of  the  flour  is  moistened  with  a  drop  of  water,  spread 
on  a  glass  plate,  dried  at  a  low  temperature,  and  the  drying  finished  by 
a  few  moments’  exposure  at  120 — 130°  or  longer  at  100°  only.  The 
preparation  is  then  mounted  in  Canada  balsam  and  examined  in  simple 
polarised  light,  and  in  polarised  light  modified  by  a  plate  of  gypsum 
giving  the  red  of  the  first  order.  In  both  cases  the  starch  cells  have  a 
characteristic  appearance.  In  the  dark  field  of  simple  polarised  light 
the  amylaceous  grains  or  fragments  of  rice  flour,  including  several  cells, 
appear  brilliantly  illuminated  with  a  granite-like  texture.  In  chrom¬ 
atically  polarised  light,  the  blue  and  clear  orange  tints  formed  at  the 
edge  of  the  hilum  in  crossed  positions  form  a  characteristic  linear  net¬ 
work.  Maize  flour  gives  a  reticular  appearance  of  much  larger  mesh. 
Millet,  buckwheat,  darnel,  and  many  other  starches,  even  the  smallest, 
such  as  exists  in  the  beet-seed,  have  an  analogous  appearance.  The 
lenticular  grains  of  wheat  starch  do  not  show  this  appearance. 

The  method  has  the  advantage  over  that  previously  described  of 
allowing  the  use  of  objectives  of  lower  power. 

The  statement,  made  in  many  mierographieal  works,  that  rice  starch 
does  not  polarise  light,  is  contradicted.  E.  H. 

Nessler’s  Reagent  as  a  Test  for  Gums.  Jean  Vamvakas  (Ann. 
Chim.  anal.,  1907,  12, 12 — 13). — The  author  has  obtained  the  following 
results.  Almond  tree  gum. — A  concentrated  solution  of  this  gum  gives 
with  Nessler  solution  in  the  cold  a  cream-coloured,  gummy  precipitate. 
The  same  reaction  is  also  obtained  at  the  boiling  heat.  Tartaric  acid 
prevents  the  precipitation. 

Gum  arabic. — A  30%  solution  gives  in  the  cold  a  dirty  grey  emulsion 
and  a  grey  deposit  is  formed  after  some  time.  This  precipitate  is 
formed  immediately  on  boiling,  but  tartaric  acid  almost  completely 
prevents  the  reaction. 
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Gum  tragacanth. — This  gives  no  reaction  whatever  with  Nessler 
solution.  On  adding  tartaric  acid  before  the  Nessler  solution  and  then 
boiling,  a  slight,  dirty,  orange-coloured  deposit  is  formed  after  some 
time.  L.  de  K. 

A  New  Apparatus  for  the  Estimation  of  the  Volatile  Acids  in 
Wine.  Hans  Boetticher  (Zeit.  anal.  Ghem.,  1906,  45,  755 — 758). — 
The  distilling  flask  has  the  form  of  an  elongated  cylinder,  thus  forcing 
the  steam  to  traverse  a  deeper  column  of  liquid  than  is  the  case  with  the 
apparatus  usually  employed.  The  vapours  before  entering  the  worm 
condenser  pass  first  through  a  bulb  connected  with  a  slanting,  bent 
tube.  The  wine  (50  c.c.)  is  introduced  into  the  cylinder  by  means  of  a 
side  tubulus  with  a  ground  stopper,  and  to  prevent  frothing  a 
few  drops  of  olive  oil  are  added.  Steam  is  now  passed  through,  and 
the  wine  is  vigorously  boiled  until  the  200  c.c.  of  distillate  required  are 
collected.  The  bottom  of  the  cylinder  is  placed  in  a  semi-spherical 
wire  gauze  of  25  c.c.  content  ;  a  special  mark  thus  becomes  superfluous. 

L.  de  K. 

Differentiation  of  the  Two  Pharmaceutical  Benzoic  Acids. 

H.  Cormimboeuf  and  L.  Grosman  (Ann.  Chim.  anal.,  1906,  11, 
462 — 464). — A  reply  to  Belloni  (ibid.),  who  states  that  there  is 
nothing  novel  in  the  process  recommended  by  the  authors  (Abstr., 
1906,  ii,  636).  The  authors  admit  that  various  pharmacopoeias 
recommend  testing  the  samples  for  chlorine  by  heating  with  calcium 
carbonate,  but  this  is  by  no  means  so  efficacious  as  the  author’s  process 
with  anhydrous  sodium  carbonate,  which,  moreover,  is  carried  out  on  a 
much  larger  quantity  of  the  substance. 

Contrary  to  Belloni’s  statement,  the  authors  have  also  never  met 
with  a  natural  benzoic  acid  which  gives  the  organic  chlorine 
reaction. 

In  no  pharmacopoeia,  however,  is  mention  made  of  the  characteristic 
odour  noticed  on  heating  the  natural  product  with  solution  of  sodium 
carbonate.  L.  de  K, 

Separation  of  Salicylic  Acid  and  “Saccharin”  from  Food 
Materials.  Giuseppe  Bonamartini  (Rev.  intern.  Falsif.,  1906,  19, 
39 — 43). — Bromine  precipitates  salicylic  acid  quantitatively  from  its 
solution,  but  as  the  precipitate  has  not  a  definite  composition,  it  is 
impossible  to  calculate  the  amount  of  salicylic  acid  from  the  weight  of 
the  bromine  precipitate.  On  the  other  hand,  “  saccharin  ’’  is  not 
precipitated  by  bromine,  and  consequently  can  be  tested  for  in  the 
filtrate  from  the  bromine-salicylic  acid  precipitate.  In  cases  where 
it  is  desired  to  test  for  both  salicylic  acid  and  “  saccharin  ”  in  liquids 
containing  other  substances  which  are  precipitated  by  bromine,  as, 
for  instance,  in  beer  and  wine,  it  is  necessary  to  evaporate  the  liquid 
and  extract  the  residue  with  a  mixture  of  ether  and  light  petroleum. 
The  residue  obtained  on  the  evaporation  of  the  solvent  is  then  dissolved 
in  water  and  treated  with  bromine  to  separate  the  salicylic  acid  from 
the  “saccharin.”  W.  P.  S. 
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Occurrence  of  Salicylic  Acid  in  Tomatoes.  Henri  Pellet 
{Ann.  Chim.  anal.,  1907,  12,  10 — 12). — The  author  agrees  with 
Ferreira  da  Silva  that  the  presence  of  10  mg.  of  salicylic  acid  in 
1  kilo,  of  tomatoes  should  not  be  regarded  as  indicating  adulteration, 
as  it  occurs  naturally,  although  only  in  traces.  L.  de  K. 

Optical  Behaviour  and  some  other  Properties  of  the  most 
important  Animal  Pats.  M.  A.  Rakusin  ( Chern .  Zeit.,  1906,  30, 
1247 — 1249.  Compare  Abstr.,  1905,  ii,  619,  802  ;  1906,  i,  951. 
Neuberg,  Abstr.,  1906,  i,  923). — The  results  of  measurements  of  the 
sp.  gr.  by  means  of  the  Gintl-Rakusin  pyknometer  or,  in  the  case  of 
solid  fats,  by  the  apparatus  previously  described  (Abstr.,  1905,  ii,  303), 
and  of  the  optical  activity  of  twenty-four  fats  of  animal  origin  are 
tabulated  and  discussed.  The  sp.  gr.  of  animal  fats  rarely  exceeds 
0*930  at  15°;  the  high  results  obtained  with  butter  and  commercial 
lanolin  are  caused  by  the  presence  of  water.  When  dried  by  the  action 
of  anhydrous  sodium  sulphate  in  ethereal  solution,  butter  has  0*9200, 
lanolin,  0*9289.  Spermaceti  has  DJ®  0*8922. 

Most  animal  fats  are  optically  inactive,  but  cod  liver  oil  is  laevorota- 
tory  and  lanolin,  dextrorotatory.  In  concentrations  greater  than  1  in 
1600,  oleum  cornu  cerrvi  and  oleum  animate  JDippeli  are  opaque  to 
polarised  light.  G.  Y. 

Detection  of  Cocoanut  Oil  and  Margarine  in  Butter. 

Lucien  Robin  {Ann.  Chim.  anal.,  1906,  11,  454 — 462). — Five  grams  of 
the  butter-fat  are  boiled  in  the  reflux  apparatus  with  25  c.c.  of 
alcoholic  potassium  hydroxide  for  five  minutes,  17  c.c.  of  water  are 
added,  and  the  excess  of  alkali  titrated  with  alcoholic  A/2  hydro¬ 
chloric  acid.  A  blank  experiment  having  already  been  made,  the 
saponification  number  is  calculated  as  usual.  A  sufficient  quantity  of 
the  acid  is  now  added  to  liberate  completely  the  fatty  acids  and 
56*5  vol.  %  alcohol  is  added  until  the  volume  occupies  nearly  150  c.c.  The 
whole  is  then  cooled  with  constant  shaking  so  as  to  prevent  the  formation 
of  a  solid  fatty  cake.  After  making  up  exactly  to  150  c.c.,  the  liquid 
is  filtered  and  50  c.c.  are  titrated  as  usual ;  the  result  is  fatty  acids 
soluble  in  56’5  vol.  %  alcohol. 

Another  50  c.c.  are  heated  in  a  water-bath  until  15  c.c.  are  left. 
The  acids  insoluble  in  water  float  and  are  washed  four  times  with  water 
at  60°.  The  acids  are  then  dissolved  in  a  mixture  of  2  parts  of  alcohol 
and  1  part  of  ether  and  titrated  with  A/10  potassium  hydroxide  ;  the 
result  is  fatty  acid  insoluble  in  water,  but  soluble  in  dilute  alcohol. 

The  water-soluble  acids  are  then  found  by  difference. 

A  large  number  of  experiments  with  pure  and  adulterated  butters 
are  recorded.  These  show  that  a  butter  is  undoubtedly  adulterated 
with  cocoanut  oil  if  (1)  the  water-soluble  figure  is  below  5*92,  and  if 
the  relation  insoluble/soluble  x  10  equals  at  least  13.  (2)  If,  when  this 
figure  is  above  5  92,  the  sum  of  the  relation  figure  and  the  alcohol- 
soluble  figure  exceeds  30.  The  amount  of  adulteration  may  be 
calculated  approximately  as  follows.  A  relation  figure  of  13 — 15  =  10% 
of  cocoanut  oil;  15 — 20  show  15%;  20 — 25,  20%,  and  25 — 30,  25%. 

If  a  butter  is  adulterated  with  margarine  the  water-soluble  figure  is 
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below  5'92  and  the  relation  figure  below  13.  For  purposes  of  calcula¬ 
tion  the  standard  6T5  may  be  employed. 

If  both  margarine  and  cocoanut  oil  are  present,  the  table  in  the 
original  article  will  give  valuable  information.  L.  de  K. 

The  Constants  of  Bog-Butter  found  in  the  Peat  in  Ireland. 
Lionel  G.  Radcliffe  and  W.  H.  Maddocks  (, J '.  Soc.  Chem.  Ind.,  1907, 
20,  3). — The  specimen  to  which  the  following  figures  refer  was  found 
about  4  ft.  below  the  surface  and  was  probably  some  hundreds  of  years 
old.  It  was  a  crumbly,  cheese-like  substance,  and  numerous  cows’  hairs 
were  interspersed  throughout  the  mass,  leading  to  the  conclusion  that 
the  substance  was  originally  butter  which  had  been  placed  in  the  peat 
water  to  preserve  it.  The  figures  obtained  were:  m.  p.  46’5 — 49’5°; 
total  fatty  matter,  98%;  0‘8390 ;  butyrometer  number,  23*5  at 

50°;  acid  number,  20T9  ;  saponification  number,  324T ;  acetyl  number, 
2-2  ;  Reichert-Meissl  number,  l-2  ;  insoluble  fatty  acids,  98*5%;  iodine 
number  (Wijs),  lO'O.  The  non-fatty  matter  contained  nitrogen,  and 
was  most  probably  casein.  W.  P.  S. 

Estimation  of  Formaldehyde  in  Milk.  Frederic  W.  Richard¬ 
son  (J.  Soc.  Chem.  Ind.,  1907,  26,  3 — 4). — The  method  is  based  on  the 
formation  of  a  violet  colour  when  sulphuric  acid  is  added  to  milk 
containing  formaldehyde,  a  qualitative  test  devised  originally  by 
Hehner.  Four  c.c.  of  concentrated  sulphuric  acid  containing  0'05%  of 
ferric  sulphate  are  added,  drop  by  drop  with  constant  stirring,  to  5  c.c. 
of  the  milk.  The  mixture  is  then  diluted  to  a  volume  of  50  c.c.  by 
the  addition  of  50%  sulphuric  acid,  when  a  solution  is  obtained  which 
is  sufficiently  clear  to  be  examined  in  a  colorimeter.  W.  P.  S. 

Estimation  of  Preservatives  in  Milk.  Herbert  S.  Shrews¬ 
bury  {Analyst,  1907,  32,  5 — 13). — Formaldehyde.  —  The  method 
proposed  is  based  on  that  described  previously  by  Liverseege  (Abstr., 
1901,  ii,  483).  Ten  c.c.  of  the  milk  and  7  c.c.  of  dilute  ferric  chloride-sul¬ 
phuric  acid  are  mixed  in  a  stoppered  tube  and  left  for  about  fifteen  hours. 
The  dilute  acid  is  prepared  by  mixing  3  5  c.c.  of  5 ‘4%  ferric  chloride, 
40  c.c.  of  water,  and  100  c.c.  of  concentrated  sulphuric  acid.  The 
coloration  produced  is  compared  with  that  obtained  in  comparison 
tubes  containing  known  quantities  of  formaldehyde,  these  standards 
being  also  left  overnight. 

Boric  acid. — Seventy  c.c.  of  the  milk,  after  the  addition  of  7  c.c.  of 
12%  sodium  hydroxide  solution,  are  evaporated  to  dryness,  and  the 
residue  is  ignited  to  a  white  ash.  The  latter  is  dissolved  in  hot  water 
and  a  few  drops  of  hydrochloric  acid,  and  the  solution  is  transferred  to 
a  100  c.c.  flask.  Phenolphthalein  is  now  added,  and  then  alternately 
sodium  hydroxide  solution  and  5'6%  calcium  chloride  solution  until  a 
slight  excess  of  both  is  present.  The  whole  is  made  up  to  a  volume 
of  100  c.c.  and  filtered.  The  filtrate  is  acidified  with  hydrochloric 
acid,  using  methyl-orange  as  indicator,  boiled,  neutralised  with  sodium 
hydroxide,  glycerol  is  added,  and  the  solution  titrated  with  Nf  10  sodium 
hydroxide,  using  phenolphthalein  as  indicator.  If  the  filtrate  requires 
more  than  T5  c.c.  of  Nj  10  sodium  hydroxide,  the  phosphate  precipitate 
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is  redissolved  in  hydrochloric  acid,  the  solution  is  diluted,  rendered 
just  alkaline  with  sodium  hydroxide,  filtered,  and  the  boric  acid  in  the 
filtrate  titrated  as  described  above.  This  process  is  repeated  until  the 
filtrate  requires  less  than  T5  c.c.  of  iV/lO  sodium  hydroxide.  The 
number  of  c.c.  of  A/IO  sodium  hydroxide  required  to  neutralise  all  the 
filtrates,  when  multiplied  by  the  factor  0’0062,  expresses  the  quantity 
of  boric  acid  in  grams.  W.  P.  S. 

Estimation  of  Methylfurfuraldehyde.  Konbad  Fromherz 
(Zeit.  physiol.  Chem.,  1906,  50,  241 — 249.  Compare  Jager  and 
Unger,  Abstr.,  1903,  ii,  187,  456). — Methylfurfuraldehyde  yields  a 
precipitate,  C10H8O4N2,  with  barbituric  acid,  in  the  form  of  minute, 
yellow  needles  and  plates,  which  dissolve  sparingly  in  water,  cold 
alcohol,  ether,  or  acetone,  but  readily  in  dilute  alkalis  yielding  colour¬ 
less  solutions.  It  decomposes  at  about  260°.  Its  solubility  in  100  c.c. 
of  12%  hydrochloric  acid  is  2’29  mg.  The  amount  of  methylfurfur¬ 
aldehyde  {M)  in  a  solution  may  be  calculated  from  the  formula 
M—  \{B  +  n  x  0‘000023),  where  B  =  the  weight  of  precipitated  methyl- 
furfuraldehydebarbituric  acid,  and  n  —  the  total  number  of  c.c.  of 
solution.  A  mixture  of  furfuraldehyde  and  its  methyl  derivative  may 
be  estimated  by  means  of  barbituric  acid. 

For  the  separation  of  the  two  aldehydes  by  Ellett  and  Tollens’ 
method  (Abstr.,  1905,  ii,  210)  it  is  advisable  to  filter  fourteen  to 
sixteen  hours  after  precipitating.  After  twenty-four  hours  the 
methylfurfuraldehyde-glucoside  can  no  longer  be  completely  removed 
by  alcohol.  J.  J.  S. 

Some  Methods  of  Estimating  Nitriles  and  Carbylamines. 
H.  Guillemard  ( Compt .  rend.,  1906,  143,  1158 — 1160). — Metallic 
cyanides  react  with  alkyl  iodides  to  form  a  mixture  of  the  correspond¬ 
ing  alkyl  nitrile  and  carbylamine  (isocyanide),  and  in  the  present 
paper  various  methods  of  estimating  each  isomeride  are  described. 
The  carbylamines  (isocyanides)  are  readily  decomposed  in  the  cold  by 
the  action  of  bromine  water  or  alkali  hypobromites  with  the  formation 
of  one  equivalent  of  carbon  dioxide ;  further,  the  carbylamines  decom¬ 
pose  aqueous  solutions  of  oxalic  acid  in  the  cold  with  the  formation  of 
equal  volumes  of  carbon  dioxide  and  carbon  monoxide,  and  either  of 
these  reactions  can  be  employed  for  the  estimation  of  carbylamines  in 
the  presence  of  the  isomeric  nitrile,  as  neither  bromine  water  nor 
oxalic  acid  have  any  action  on  the  alkyl  nitriles.  In  practice  the 
author  employs  the  following  method,  whereby  the  nitrile  and  the 
carbylamine  resulting  from  the  action  between  an  alkyl  iodide  and  a 
metallic  cyanide  in  a  sealed  tube  are  each  estimated.  The  contents  of 
the  tube  are  distilled  in  the  presence  of  a  concentrated  solution  of 
potassium  cyanide  made  alkaline  with  potassium  carbonate,  the 
distillate,  which  contains  ammonia  and  a  little  hydrocyanic  acid  in 
addition  to  the  nitrile  and  carbylamine,  is  again  distilled  in  the 
presence  of  potassium  carbonate,  which  removes  the  hydrocyanic  acid  ; 
the  second  distillate  is  treated  with  a  known  volume  of  standard 
sulphuric  acid,  whereby  the  ammonia  is  neutralised  and  the  carbyl¬ 
amine  decomposed  into  the  corresponding  formamide ;  the  ammonia  is 
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determined  by  estimating  volumetrically  the  excess  of  sulphuric  acid  ; 
the  nitrile  is  separated  from  the  mixture  by  distillation,  hydrolysed 
by  heating  in  a  sealed  tube  at  150°  for  three  hours  with  50%  sulphuric 
acid  and  the  resulting  ammonium  salt  estimated  in  the  usual  way ;  and 
the  formamide  in  the  residual  liquid  is  similarly  estimated  after 
hydrolysis  by  boiling  with  concentrated  sulphuric  acid. 

M.  A.  W. 

Folin’s  Method  for  the  Estimating  of  Urea.  E.  Provan 
Cathcart  ( Proc .  physiol.  Soc.,  1906,  viii — ix ;  J.  Physiol.,  35). — 
Folin’s  method  gives  accurate  results,  and  is  expeditious.  Uric  acid- 
and  hippuric  acid-nitrogen  are  not  affected.  Allantoin  appears  to  be 
the  only  substance  in  urine  likely  to  give  rise  to  an  error,  but,  as  it 
only  occurs  in  traces,  the  error  is  negligible.  W.  D.  H. 

Estimation  of  Urea  in  Urine.  A.  Chrustaleff  ( Chem .  Centr., 
1906,  ii,  1361 — 1362;  from  Bull.  Akad.  St.  Petersburg,  [v],  22, 
121 — 123). — The  Folin-Morner  process  is  recommended  as  it  is  not 
influenced  by  the  presence  of  other  nitrogenous  substances. 

L.  de  K. 

Estimation  of  Guanidine  Carbonate  and  its  Application  in 
Analysis.  Hermann  Grossmann  and  Bernhard  Schuck  (Chem.  Zeit., 
1906,  30,  1205 — 1206). — Guanidine  carbonate,  now  easily  procurable, 
is  a  strong,  alkaline  carbonate  which  can  be  titrated  with  standard 
acid.  Solutions  of  copper,  nickel,  and  cobalt  are  precipitated  in  the 
cold,  but  on  heating  they  are  slightly  redissolved.  Aluminium 
solutions  give  a  precipitate  soluble  in  large  excess  of  the  reagent ;  the 
alumina  is  reprecipitated  on  adding  ammonium  chloride,  but  not  by 
ammonia.  In  the  absence  of  ammonium  salts,  guanidine  carbonate 
makes  a  convenient  reagent  for  the  quantitative  precipitation  of  cad¬ 
mium,  zinc,  and  manganese,  less  so  for  magnesium.  The  precipitates 
are  readily  washed  and  collected.  Aluminium  sulphate  and  guanidine 
sulphate  form  a  double  salt  which,  however,  is  not  identical  with  an 
ammonia  alum.  L.  de  K. 

Reactions  of  Boric  Acid  with  Opium  Alkaloids.  C.  Reichard 
(Chem.  Centr.,  1906,  ii,  1290 — 1291  ;  from  Pharm.  Zeit.,  51,  817 — 818). 
— A  mixture  of  boric  acid  and  narceine  moistened  with  water  and 
evaporated  to  dryness  turns  yellow ;  on  adding  hydrochloric  acid  and 
again  evaporating,  the  mass  turns  brown.  Papaverine  behaves  like 
narceine,  but  narcotine,  although  at  first  giving  the  yellow  colour,  turns 
a  dark  grey.  Thebaine  gives  a  green  colour,  gradually  changing  to 
grey  or  black.  Codeine  gives  a  green  colour,  changing  to  a  dirty 
brown ;  morphine  behaves  very  similarly.  L.  de  K. 

Microscopic  Reactions  of  Pyramidone.  F.  Weehuizen  (Chem. 
Centr.,  1906,  ii,  1628—1629  ;  from  Pharm.  Weekblad,  43, 1105—1106). 
— When  a  solution  of  iodine  in  potassium  iodide  is  added  to  a  1%  solu¬ 
tion  of  pyramidone,  which  has  been  cautiously  acidified  with  dilute 
sulphuric  acid,  a  reddish-brown  precipitate  is  formed,  the  colour 
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of  which  changes  after  a  time,  or  on  agitation  to  dirty  yellow.  The 
precipitate  appears  under  the  microscope  to  consist  of  yellow  prisms 
and  more  slender  needles.  When  a  dilute  solution  of  bromine  in 
potassium  bromide  is  added  drop  by  drop  to  a  solution  of  a  small 
quantity  of  pyramidone  in  a  few  drops  of  dilute  sulphuric  acid,  a  green 
coloration  is  formed  which  changes  successively  to  violet,  red,  and 
yellow.  After  shaking  the  solution  and  allowing  it  to  remain  for  some 
time,  it  becomes  colourless,  and  a  white  precipitate  is  formed  which 
consists  of  irregularly  arranged  needles  which  are  longer  and  more 
slender  than  those  of  the  iodine-potassium  iodide  precipitate.  A 
solution  of  1  part  of  pyramidone  in  400  of  water,  which  has  been 
made  acid  with  dilute  sulphuric  acid,  gives  a  white  precipitate  with 
Mayer’s  reagent ;  the  precipitate,  after  remaining  for  some  time, 
appears  to  consist  of  triangular  crystals.  A  white  precipitate  is  also 
formed  by  adding  potassium  cadmium  iodide  to  a  1%  solution  of 
pyramidone  ;  it  is  made  up  of  rosette-like  aggregates  of  crystals  and 
of  4-  and  6-sided  plates.  The  white  precipitate  formed  by  mercuric 
chloride  consists  of  feathery  needles.  A  solution  of  sodium-palladium 
chloride  forms  a  yellow  precipitate  which  consists  of  needles  arranged 
in  some  cases  in  X-  or  Y-shaped  clusters.  E.  W.  W. 

Colour  Reactions  of  some  Organic  Compounds.  Eugenio 
Pinerua  Alvarez  (Ann.  Ghim.  anal.,  1907,  12,  9 — 10).— 0-05 — 0*1 
gram  of  the  substance  and  0-2 — 0-3  gram  of  sodium  peroxide  are  put 
into  a  porcelain  capsule  with  5  c.c.  of  alcohol,  and  after  four  to  six 
minutes  15  c.c.  of  water  are  added.  The  following  colorations  are  pro¬ 
duced.  Emodin  gives  an  intense  rose  colour,  turning  yellow  on 
addition  of  a  few  drops  of  acetic  acid.  Chrysarobin,  a  wine-lees  colour, 
not  destroyed  by  dilution  with  water,  but  turning  yellow  on  addition 
of  acetic  acid.  1  : 2 -Dihydroxyanthraquinone,  a  very  beautiful  bluish- 
violet  colour,  not  destroyed  by  addition  of  water ;  with  acids,  the 
liquid  turns  intensely  yellow.  Alizarin  from  madder  turns  very 
strongly  violet,  and  becomes  orange  on  adding  acids.  1:2: 4- Tri- 
hydroxyanthraquinone  gives  an  intense  reddish-violet  colour  turning 
cherry-red  on  adding  water.  Chrysophanic  acid  gives  a  cherry-red 
colour  which  becomes  brighter  on  dilution.  Rosolic  acid,  an  intense 
purple  colour  not  destroyed  by  water.  Purpurin,  a  beautiful  intense 
rose  colour  not  destroyed  by  dilution.  Anthragallol,  a  persistent,  dark 
blue,  nearly  black.  Dihydroxybenzoquinone,  a  maroon-yellow,  turning 
red  on  dilution  with  water.  EUagic  acid  gives  a  maroon-black,  turning 
yellow  on  dilution.  L.  de  K. 

Detection  of  Indican  in  Urine.  Francisco  P.  La valle  ( Chem . 
Zeit.,  1906,  30,  1251). — To  10  c.c.  of  urine  are  added  2 — 3  c.c.  of 
hydrochloric  acid  containing  5  grams  of  ferric  chloride  per  litre,  and, 
while  cooling,  2 — 3  c.c.  of  pure  sulphuric  acid  are  added  drop  by  drop. 
The  solution  is  then  shaken  with  a  little  chloroform,  and  the  blue 
colour  due  to  sulphindigotic  acid  is  noticed.  This  reaction  is  much 
more  delicate  than  those  of  Obermayer,  Heller,  and  others. 

L.  de  K. 


144 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Adsorption  Analysis  and  Chromatographic  Methods. 
Employment  for  Chlorophyll.  M.  Tsvett  ( Ghent .  Centr.,  1906,  ii, 
1286;  from  Ber.  deut.  hot.  Ges.,  24,  384 — 393). — Many  dyes  dissolved 
in  light  petroleum,  benzene,  xylene,  carbon  tetrachloride,  or  carbon 
disulphide  are  precipitated  by  powdered  substances,  from  which  they  may 
be  extracted  by  alcohol,  ether,  acetone,  or  chloroform.  There  is  further 
an  adsorption  series  in  which  the  substances  can  replace  each  other  in 
the  adsorption  compound.  When  a  mixed  solution,  as,  for  instance, 
chlorophyll  dissolved  in  carbon  disulphide,  is  filtered  through  a  column 
of  precipitated  calcium  carbonate,  the  dyes  are  precipitated,  but 
mutually  replace  each  other  and  arrange  themselves  according  to  the 
adsorption  series  in  the  direction  of  the  stream.  If  any  zone  is  not 
pure,  it  can  be  extracted  and  the  adsorption  repeated  until  the  desired 
degree  of  purity  is  attained.  1ST.  H.  J.  M. 

Preliminary  Testing  of  Urine.  C.  J.  Keichardt  ( Chetn .  Centr., 
1906,  ii,  1290;  from  Pharm.  Zeit.,  51,  518 — 519). — After  testing  for 
albumin  in  the  usual  way  by  boiling  with  a  few  drops  of  nitric  acid,  3 
c.c.  of  pure  sulphuric  acid  and  3  c.c.  of  saturated  ferrous  sulphate 
solution  are  put  into  a  test  tube,  and  after  mixing  6  c.c.  of  urine  are 
gently  poured  over  it.  If  dark-coloured  rings  are  formed,  the  urine 
contains  albumoses,  peptones,  biliary  colouring  matters,  <kc. 

L.  de  K. 

Tabloid  Test  for  Enzymes  for  the  Rapid  Control  of 
Pasteurised  Milk.  Bruere  (J.  Pharm.  Chim.,  1906,  [vi],  24, 
488 — 493). — The  reagent  consists  of  tabloids  of  (a)  a  mixture  of 
crystallised  guaiacol  and  lactose,  and  ( b )  sodium  perborate,  which  are 
added  to  the  sample  of  milk  under  examination.  It  has  an  alkaline 
reaction  in  solution,  and  gives  with  fresh  milk  a  salmon  coloration, 
which  immediately  changes  to  garnet  red,  whereas  milk  which  has 
been  pasteurised  above  80°,  or  boiled,  gives  no  coloration  whatever. 
The  coloration  is  due  to  the  oxydase  of  the  milk,  which  in  the  case  of 
cow's  milk  is  at  a  maximum  activity  between  40°  and  50°,  is  stopped 
by  cold,  and  is  .normal  at  about  15°.  Old  milk,  after  keeping  some 
days,  loses  its  power  of  giving  a  coloration,  probably  owing  to  the 
development  of  lactic  acid,  as  the  addition  of  sodium  hydrogen  carbon¬ 
ate  generally  restores  the  activity  of  the  enzyme.  Milk  containing 
vegetable  ferments  gives  an  orange  or  brown  coloration,  whilst  milk 
preserved  by  the  addition  of  peroxide  yields  the  red  coloration  on  the 
addition  of  the  guaiacol  and  lactose  tabloids  only.  E.  F.  A. 
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Refractive  Indices  of  Gases  at  the  Temperature  of  the 
Room  and  of  Liquid  Air.  Karl  Scheel  ( Ber .  deut.  phys.  Ges., 
1907,  5,  24 — 36). — The  refractive  index  of  hydrogen,  nitrogen,  and 
air  has  been  measured  for  a  series  of  wave-lengths  by  the  interference 
method  at  16°  and  at  the  temperature  of  liquid  air.  The  data  obtained 
at  1 6°  are  reduced  to  0°  by  means  of  the  formula  n-ljd  =  const.  The 
variation  of  ( n  -  1  )1 07  with  the  wave-length  A  (expressed  in  terms  of  p) 
is  given  by  the  formulas  :  hydrogen,  1358-3  +  9'05/A2 ;  nitrogen, 
2906‘1  +22-47/A2;  air,  2870-5  +  16-23/A2.  In  order  to  test  the 
constancy  of  the  expression  n~\/d  over  the  temperature  interval  0°  to 
-  1 90°  it  is  employed  to  calculate  the  density  of  hydrogen  and  nitrogen 
at  -  190°,  using  the  experimentally  determined  values  of  the  refractive 
index  at  0°  and  -  190°.  The  calculated  values  differ  from  the  experi¬ 
mental  numbers  by  0-4%.  Whether  this  is  due  to  the  inconstancy  of 
n~l/d  or  to  experimental  errors  is  not  known.  In  any  case 
the  formula  can  be  employed  to  calculate  the  densities  of 
gases  at  low  temperatures  with  considerable  accuracy. 

H.  M.  D. 

Refraction  in  Compound  Gases.  Jules  Amar  ( Compt .  rend., 
1907,  144,  260 — 261). — Understanding  by  the  refraction  R,  the  index 
N  diminished  by  unity  and  defining  atomic  refraction  as  the  quotient  of 
the  refraction  of  a  simpler  substance  by  its  atomicity,  the  author 
formulates  the  rule  :  The  refraction  of  a  compound  gas  is  the  sum  of 
the  refractions  of  the  atoms  which  compose  the  molecule.  He  shows  that 
allowing  for  the  observed  refractions  having  been  taken  with  different 
rays,  for  possible  polymerisation  of  the  gas  and  for  discrepancies  in 
the  refractions  observed  for  the  same  gas  by  different  authors,  the 
calculated  values  for  hydrogen  chloride,  nitric  oxide,  ammonia,  and 
water  vapour  agree  fairly  well  with  those  observed. 

The  same  rule  gives  fairly  good  results  when  used  to  calculate  the 
refraction  of  one  component  of  a  compound  gas  from  the  refractions 
of  the  gas  and  of  the  other  component.  The  value  so  obtained  for 
carbon  in  carbon  dioxide,  when  applied  to  the  calculation  of  the 
refraction  of  methane,  gives  a  result  agreeing  moderately  well  with 
that  observed.  Sulphur  vapour  gives  a  value  four  times  as  great 
as  that  calculated  from  the  refraction  of  sulphur  dioxide,  thus 
indicating  that  under  those  conditions  sulphur  is  tetratomic. 

E.  H. 

Valency,  Molecular  Refractions,  and  Volumes.  Refraction 
Stores.  I.  Isidor  Traube  (Ber.,  1907,  40,  130 — 139). — It  is 
pointed  out  that  when  BriihTs  values  for  the  molecular  refractions  (for 
the  a  hydrogen  line)  of  several  homologous  series  of  saturated  carbon 
compound  are  divided  by  the  total  number  of  valencies  present  in  the 
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molecule,  a  constant  (0-78 — 0*80  mean  0*787)  is  obtained  which  is  termed 
the  refraction  stere.  Abnormal  values  are  obtained  for  compounds  which 
readily  associate,  for  example,  methyl  alcohol,  acetaldehyde,  acetone, 
formic  and  acetic  acids,  ethyl  formate,  methyl  acetate,  formamide,  and 
various  nitro-derivatives. 

Compounds  with  an  equal  number  of  valencies,  for  example,  propyl 
alcohol  and  propionic  acid,  ethyl  ether  and  ethyl  acetate,  n-pentane  and 
wovaleraldehyde,  have  the  same  molecular  refraction. 

The  method  can  be  used  for  determining  the  valency  of  a  particular 
element  in  certain  of  its  compounds.  Thus  oxygen  appears  to  be 
bivalent  and  not  quadrivalent. 

The  relationship  between  atomic  volumes,  valencies,  and  the  electron 
theory  of  matter  is  discussed. 

The  values  obtained  for  Ma/ 0*787  in  the  case  of  certain  elements 
and  their  simple  derivative,  for  example,  hydrogen,  oxygen,  nitrogen, 
water,  hydrogen  peroxide,  hydrazine,  ammonia,  &c.,  are,  in  all 
cases  except  that  of  nitrogen,  higher  than  the  number  of  valencies 
present. 

The  expression  valon  is  introduced  to  represent  the  electron  or  group 
of  electrons  present  at  each  valency  point. 

The  conclusion  is  drawn  that  in  organic  compounds  composed  of 
carbon,  hydrogen,  oxygen,  nitrogen,  &c.,  the  valon  volumes  are 
practically  proportional  to  the  inner  volumes  of  the  atoms,  and  the 
atomic  and  valonic  volumes  of  the  different  elements  are  practically 
multiples  in  the  ratio  of  the  valencies  of  the  atoms.  J.  J.  S. 

Temperature  Radiation  of  Iodine  Vapour.  Carl  Fredenhagen 
( Physikal .  Zeitsch .,  1907,  8,  89- — 91). — A  quartz  tube  containing  iodine 
was  heated  at  about  1250°  in  an  electrical  furnace.  One  end  of  the 
tube  projected  from  the  furnace  into  an  iron  box  which  was  heated  by 
means  of  a  Bunsen  burner.  By  varying  the  temperature  of  the 
projecting  portion  of  the  tube  the  pressure  of  the  iodine  vapour  could 
be  conveniently  increased  or  decreased.  Under  these  conditions  the 
temperature  of  the  radiating  iodine  vapour  was  quite  uniform,  and  in 
all  cases  a  completely  continuous  emission  spectrum  was  observed.  The 
banded  emission  spectra  obtained  by  previous  observers  are  attributable 
to  temperature  differences  in  the  radiating  vapour.  This  conclusion  is 
confirmed  by  the  author’s  own  experiments,  in  which  iodine  vapour 
contained  in  a  quartz  tube  heated  by  means  of  a  Bunsen  burner  was 
examined.  The  difference  between  the  two  emission  spectra  obtained 
under  these  different  conditions  is  supposed  to  be  due  to  the  displace¬ 
ment  of  the  equilibrium  in  the  dissociating  iodine  vapour  when  its 
temperature  is  not  uniform,  and  the  general  conclusion  is  drawn  that  a 
system  in  equilibrium  can  only  give  rise  to  a  continuous  emission 
spectrum.  H.  M.  D. 

Temperature  of  the  Incandescent  Carbon  Particles  of 
Luminous  Flames.  Rudolf  Ladenburg  ( Chem .  Centr.,  1906,  ii, 
1707 — 1708  ;  from  Physikal.  Zeitsch.,  7,  697 — 700). — In  order  to 
determine  the  temperature  of  the  incandescent  particles  of  a  flame  by 
means  of  the  emission  curve,  the  relationship  of  the  absorption  of  the 
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particles  to  wave-length  must  be  known.  Experiments  made  with  a 
Hefner  lamp  and  an  acetylene  flame  burning  in  a  steatite  double 
burner  have  shown  that  both  flames  have  strong  selective  absorption, 
and  that  the  temperature  of  the  carbon  particles  is  1405°  and  1842° 
respectively.  The  temperature  of  the  flames  determined  by  means  of 
the  optical  pyrometer  and  corrected  for  absorption  are  1421°  and  1820° 
respectively.  When  the  correction  for  reflection  is  applied,  the  value 
of  the  temperatures  is  raised  by  10°  to  20°.  E.  W.  W. 

Absorption  Spectra  of  Certain  Salts  in  Aqueous  Solution  as 
Affected  by  the  Presence  of  Certain  other  Salts  with  Large 
Dehydrating  Power.  Harry  C.  Jones  and  Horace  S.  Uhler 
( Amer .  Chem.  J.,  1907,  37,  126 — 195). — The  absorption  spectra  of 
solutions  of  cobalt  chloride,  copper  chloride,  and  copper  bromide,  and 
of  solutions  containing  these  substances  mixed  in  various  proportions 
with  calcium  chloride,  calcium  bromide,  or  aluminium  chloride  have 
been  recorded  by  means  of  a  direct  reading  spectroscope.  Photographic 
records  of  the  absorption  bands  and  the  changes  in  the  position  of  these 
bands,  when  varying  amoun  ts  of  one  or  another  dehydrating  agents 
are  added  to  the  coloured  solutions,  have  also  been  obtained.  These 
changes  are  illustrated  by  a  number  of  photographic  plates.  For  a 
description  of  the  apparatus  employed,  and  the  detailed  results  obtained, 
the  original  must  be  consulted.  The  general  conclusions  to  be  drawn 
from  the  study  of  the  absorption  spectra  will  appear  in  a  later  paper. 

H.  M.  D. 

Absorption  and  Fluorescence  in  Band  Spectra  and  the 
Ultra-violet  Fluorescence  of  Benzene.  Johannes  Stark  ( Physikal . 
Zeitsch.,  1907,  8,  81 — 85). — From  the  known  facts  relative  to  fluor¬ 
escence  phenomena  and  spectral  absorption  bands,  the  author  concludes 
that  fluorescence  is  always  determined  by  absorption  in  a  band 
spectrum.  The  absorption  spectrum  of  all  fluorescing  substances  is  a 
banded  spectrum.  The  generalisation  has  been  tested  and  confirmed 
by  experiments  on  benzene  which  shows  seven  absorption  bands  in  the 
ultra-violet  region  between  271  and  233  yy.  The  source  of  light 
employed  was  a  mercury  lamp  of  quartz  glass,  the  benzene  being  con¬ 
tained  in  a  quartz  tube,  and  a  spectroscope  with  quartz  lenses  was  used 
in  the  examination  of  the  fluorescence  spectra.  The  absorption  bands 
and  the  fluorescence  bands  both  decrease  in  intensity  as  the  wave¬ 
length  increases.  When  carbon  in  the  benzene  ring  is  replaced  by 
oxygen,  sulphur,  or  nitrogen,  analogous  changes  are  produced  in  the 
intensity  and  position  of  the  bands  of  the  absorption  and  of  the 
fluorescence  spectrum.  The  question  of  the  connexion  between  fluor¬ 
escence  and  chemical  constitution  thus  appears  to  be  the  same  as  that 
between  absorption  and  constitution.  H.  M.  D. 

Variations  of  the  Absorption  Bands  of  Crystals  of  Tysonite 
in  a  Magnetic  Field.  Jean  Becquerel  ( Compt .  rend.,  1907,  144, 
132 — 134.  Compare  Abstr.,  1906,  ii,  317). — The  absorption  spec¬ 
trum  of  tysonite,  like  that  of  xenotime,  is  modified  by  means  of 
a  magnetic  field.  When  the  crystal  has  its  optic  axis  parallel 
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with  the  magnetic  field  and  the  luminous  rays  are  in  the  same  direc¬ 
tion,  excitation  of  the  magnetic  field  causes  the  displacement  of  some 
of  the  bands  of  the  absorption  spectrum  to  an  extent  independent 
of  the  width  of  the  band.  The  displacement  is  in  opposite  sense  in  the 
two  spectra  corresponding  with  rays  circularly  polarised  in  opposite 
directions,  and  although  smaller  than  with  xenotime  is  of  the  same 
magnitude  as  the  Zeeman  effect,  and  is  clearly  visible.  The  explanation 
suggested  previously  that  certain  bands  correspond  with  positively 
electrified  particles  and  others  with  electrons  is  maintained.  When 
the  luminous  rays  are  normal  to  the  magnetic  field,  the  extent  of  the 
displacements  is  not  independent  of,  but  is  lessened  by,  an  increase  in, 
the  width  of  the  band.  Emphasis  is  laid  on  the  fact  that  the  second 
crystalline  substance  which  has  been  found  to  give  this  displacement, 
like  the  first,  is  an  exception  to  the  general  law  for  gases  and  vapours 
in  which  all  the  rays  correspond  with  negative  electrons.  E.  H. 

Designation  of  Optical  Antipodes  as  d-  and  ^-Compounds. 
Emil  Fischer  ( Ber .,  1907,  40,  102 — 106). — An  adverse  criticism  of  a 
paper  by  Rosanoff  («/.  Artier.  Ckem.  Soc.,  1906,  28,  114). 

In  those  cases  where  the  prefixes  d-  and  l-  refer  to  compounds 
which  are  not  dextrorotatory  and  lsevorotatory  respectively,  but  are 
related  in  configuration  to  compounds  which  are  dextrorotatory  and 
laevorotatory,  the  author  proposes  the  nomenclature  d'-  and  l'-.  Thus 
laevulose  is  designated  as  d'-fructose  and  the  naturally  occurring 
dextrorotatory  xylose  as  Z'-xylose.  A.  McK. 

Increase  and  Reversal  of  Rotation.  II.  Salts  of  the  Type 
of  Potassium  Antimonyl  Tartrate.  Hermann  Grossman  ( Zeitsch . 
physikal.  Chem.,  1907,  57,  533 — 556.  Compare  Abstr.,  1906,  i,  799). 
— Of  the  corresponding  antimonyl,  boryl,  and  arsenyl  tartrates  the 
first  is  the  most  stable  and  the  last  is  the  least  stable.  When  sodium 
hydroxide  is  added  to  potassium  antimonyl  tartrate,  the  specific 
rotation  assumes  a  large  negative  value,  probably  owing  to  the  forma¬ 
tion  of  complexes  in  which  the  hydrogen  also  of  the  hydroxyl  groups  is 
replaced  by  sodium.  The  addition  of  sodium  hydroxide  to  potassium 
boryl  tartrate  leads  to  a  marked  reduction  of  the  positive  rotation, 
without  actually  causing  reversal  of  the  sign,  so  that  laevorotatory 
complexes  are  probably  present  to  a  limited  extent,  especially  in  con¬ 
centrated  solution.  The  addition  of  sodium  hydroxide  to  sodium 
arsenyl  tartrate  seems  to  cause  complete  resolution  into  neutral 
tartrate  and  optically  inactive  sodium  arsenite.  It  is  noteworthy  that 
sodium  and  ammonium  arsenyl  tartrates,  examined  alone,  are  both 
found  to  exhibit  the  phenomenon  of  mutarotatibn. 

The  free  complex  acids,  Sb(C4H5O6)3,H(AsO)C4H4O0  and 
H(B0)C4H406, 

are  markedly  hydrolysed  on  progressive  dilution ;  under  these  con¬ 
ditions  the  rotation  of  the  antimony  compound  increases,  that  of  the 
arsenyl  and  boryl  compounds  falls.  The  relative  stability  of  these 
compounds  in  presence  of  acids  and  alkalis  is  similar  to  that  of  the 
salts.  Addition  of  sodium  hydroxide  causes  reversal  of  the  sign  of 
rotation  in  the  case  of  the  antimony  compound  only. 
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The  tendency  of  malic  acid  to  form  complexes  with  antimonious, 
arsenious,  and  boric  acids  is  notably  weaker  than  that  of  tartaric  acid. 
All  the  complexes  formed  with  malic  acid  are  readily  resolved  by  acids 
and  alkalis.  Reversal  of  rotation  occurs  in  the  case  of  the  antimony 
complex  only,  and  it  may  be  induced  by  the  addition  of  sodium 
hydroxide  or  hydrochloric  acid.  Aluminium  salts  are  found  to  have  a 
considerable  effect  in  increasing  the  lievorotation  of  malic  acid. 

J.  C.  P. 

Some  Points  of  Chemical  Philosophy  Involved  in  the 
Discovery  of  Radium  and  the  Properties  of  its  Com¬ 
binations.  Henry  Wilde  (Mem.  Manchester  Phil.  Soc .,  1907,  51,  (1), 
No.  2,  1 — 14). — From  the  constant  differences  in  the  atomic  weights  of 
the  elements  in  the  first  and  second  groups  in  which  mercury  and  lead 
are  respectively  incorporated  as  the  elements  of  highest  atomic  weight, 
and  from  the  regular  alternation  of  light  and  heavy  metals  in  the  two 
series  so  obtained,  the  author  concludes  that  the  atomic  weight  of 
radium  is  184  and  its  specific  gravity  about  5. 

The  radioactive  properties  of  radium  are  supposed  to  be  dependent 
on  its  combination  with  electronegative  elements,  and  would  not  be 
exhibited  by  metallic  radium.  Just  as  calcium,  strontium,  barium, 
and  zinc  in  the  metallic  condition  do  not  exhibit  the  phosphorescence 
of  their  sulphur  compounds,  so  radium  plays  a  similar  subordinate 
part  in  respect  of  its  radioactivity  when  combined  with  electronegative 
elements.  The  author  does  not  agree  with  the  view  that  higher  mem¬ 
bers  of  different  series  of  elements  undergo  transformation  into  each 
other  directly,  and  doubts  whether  the  distinction  made  between 
elementary  substances  and  compounds  has  a  real  foundation  in  nature. 

H.  M.  D. 

Decay  of  Radium  A,  B,  and  C.  Paul  Gruner  (Ann.  Physik ., 
1907,  [iv],  22,  399 — 400). — Polemical.  A  reply  to  H.  W.  Schmidt 
(this  vol.,  ii,  4).  H.  M.  D. 

Theory  of  the  Radioactive  Disintegration  of  Matter. 

Paul  Gruner  (Arch.  Pci.  phys.  nat .,  1907,  [iv],  23,  5 — 25.  Compaie 
Abstr.,  1905,  ii,  367,  368,  666,  792 ;  1906,  ii,  139,  259,  322,  413,  415, 
416,  514,  527,  593,  719,  721). — A  resume  of  current  theory  on  the 
subject.  E.  H. 

Composition  of  Thorianite  and  the  Relative  Radioactivity 
of  its  Constituents.  Ernst  H.  Buchner  (Jahrb.  Badioakt.  Elek., 
1907,  3,  372 — 380). — The  author  has  supplemented  previous  analyses 
of  thorianite  by  a  minute  examination  of  the  various  group  pre¬ 
cipitates,  and  has  also  determined  the  distribution  of  the  radioactivity 
of  the  mineral  amongst  its  various  constituents.  A  table  is  given 
containing  the  percentage  amounts  of  these  constituents,  the  radio¬ 
activity  of  each,  and  the  fraction  of  the  total  activity  of  the  mineral 
contributed  by  each  constituent.  The  activity  of  thorianite  is  83’3 
when  the  value  for  standard  uranium  oxide  is  equal  to  100.  Nearly 
the  whole  of  the  activity  is  due  to  the  constituents  of  the  mineral 
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which  dissolve  in  boiling  concentrated  nitric  acid.  Whilst  the  mass 
ratio  of  the  soluble  and  insoluble  portions  is  40  :  1,  that  of  the  radio¬ 
activity  is  about  300  :  1.  In  the  case'of  those  constituents  which  are 
met  with  in  the  soluble  and  insoluble  portions  of  the  mineral,  the 
activity  of  the  soluble  fraction  is  much  greater  than  that  of  the 
insoluble  fraction.  All  the  separate  fractions  obtained  in  the  analysis 
were  found  to  be  radioactive  with  the  exception  of  alumina.  This 
seems  to  indicate  that  the  active  constituent  of  the  iron  group  is 
insoluble  in  excess  of  alkali  hydroxide.  One  gram  of  thorianite 
yields  8*2  c.c.  of  helium  at  0°  and  760  mm.  H.  M.  D. 

Radioactive  Properties  of  Uranium.  Max  Levin  ( Chem . 
Centr.,  1906,  ii,  1757 — 1758  ;  from  Physikal.  Zeitsch .,  7,  692 — 696). — 
Attempts  to  obtain  a  second  radioactive  product  from  uranium  have 
failed,  but  since  the  experiments  were  only  continued  for  six  months, 
very  slow  changes  may  possibly  have  escaped  observation.  Precipi¬ 
tates  of  silver  sulphide,  silver  chloride,  copper  sulphide,  bismuth  sul¬ 
phide,  and  lead  sulphide  did  not  carry  down  any  active  substances 
from  solutions  of  uranium  salts,  and  precipitation  by  aniline,  toluidine, 
hydroxides,  carbonates,  and  phosphates  failed  to  extract  any  new  sub¬ 
stance.  Electrolysis  with  various  electrodes  and  under  different 
electromotive  forces  also  gave  negative  results,  but  the  radium  may 
be  concentrated,  however,  from  solutions  of  uranium  salts  by  this 
method.  When  uranium  oxide  is  placed  in  a  cavity  of  the  anode 
carbon  of  an  arc,  the  uranium  which  is  deposited  on  the  cathode 
shows  a  constant  a-ray  activity  and  an  increasing  /3-activity,  hence  it 
is  evident  that  a  state  of  equilibrium  has  not  been  attained  ;  the 
activity  of  the  residual  uranium  oxide  remains  unchanged.  Uranium 
X  may  be  separated  by  boiling  with  soot,  and  90%  of  this  substance 
is  also  precipitated  by  animal  charcoal  ;  the  metal  left  after  cal¬ 
cination  is  almost  pure  uranium  X.  Radium  is  not  precipitated  by 
boiling  with  animal  charcoal. 

Fractional  crystallisation  also  failed  to  yield  a  new  product,  but 
the  activity  of  the  last  crystals  was  found  to  be  abnormal.  i 

E.  W.  W. 

Radioactivity  of  the  Wiesbaden  Thermal  Springs.  Ferdi¬ 
nand  Henrich  {Zeitsch.  angew.  Chem.,  1907,  20,  49 — 51.  Compare 
Abstr.,  1905,  ii,  6,  221).- — The  gas  obtained  from  the  Koch  and 
Schtitzenhof  springs  contains  radium  emanation  and  helium.  Com¬ 
parative  measurements  have  been  made  of  the  radioactivity  of  a 
number  of  different  natural  waters.  P.  H. 

Secondary  Rays  Produced  by  Very  Feeble  Rontgen  Rays. 

Wilhelm  Seitz  {Chem.  Centr.,  1906,  ii,  1708  ;  from  Physikal.  Zeitsch., 
7,  689 — 692). — Very  feeble  Rontgen  rays  produce  secondary  rays 
which  have,  however,  a  very  slight  action  on  a  photographic  plate,  and 
are  strongly  absorbed.  The  power  of  penetration  of  these  rays  lies 
between  that  of  the  original  Rontgen  rays,  on  the  one  hand,  and  that 
of  the  cathode  rays  produced  by  the  Rontgen  rays,  on  the  other. 
The  secondary  rays  are  but  slightly  decreased  by  charging  the  reflector, 
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and  are  not  affected  by  a  magnetic  field.  In  addition  to  the  extra¬ 
ordinarily  feeble  Rontgen  rays  which  constitute  the  major  portion, 
the  secondary  rays  also  contain  electrons.  The  ratio  of  the  energy  of 
the  cathode  rays  to  that  of  the  secondary  rays  has  been  determined  by 
means  of  calorimetric  and  electric  measurements  and  found  to  increase 
with  the  tension.  E.  W.  W. 

Spectral-analytical  Observations  on  Canal  Rays  in  Com¬ 
pound  Gases.  S.  Kinoshita  {Physical.  Zeitsch.,  1907,  8,  35 — 38). — • 
The  canal  rays  were  produced  in  cylinders  of  from  4  to  6  cm.  diameter 
with  aluminium  electrodes  about  16  cm.  apart,  with  a  voltage  of  from 
1600  to  3000  volts.  It  was  found  that  the  canal  rays  cause  dissocia¬ 
tion  of  compound  gases,  those  examined  being  acetylene,  nitrous  oxide, 
carbon  dioxide,  and  coal  gas.  The  rays  cause  the  emission  of  the 
line  or  band  spectra  of  the  constituent  elements,  whilst  also  band 
spectra  of  compounds  were  observed  simultaneously.  The  line 
spectra  exhibit  the  Doppler  effect.  The  author  considers  that  the 
canal  ray  particles  are  positive  ions,  and  on  the  assumption  that  the 
carbon  line  4267-5  is  produced  by  a  positive  univalent  carbon  ion,  the 
velocity  3*06  x  107  cm./sec.  at  7000  volts  is  deduced.  The  band 
spectra  exhibit  no  Doppler  effect,  and  it  is,  hence,  probable  that  the 
molecules  cannot  attain  the  high  velocity  of  the  canal-ray  particle 
without  decomposing.  L.  M.  J. 

Measurement  of  Inaccessible  Potentials  by  Means  of  Inter¬ 
mediary  Potentials.  L.  JLoimaranta  {Zeitsch.  Elektrochem.,  13, 
33 — 34). — A  platinum  electrode  immersed  in  a  solution  containing 
arsenious  and  arsenic  acids  has  no  definite  potential,  but  in  presence  of 
iodine  and  iodine  ions  a  definite  value  is  quickly  attained.  The  method 
has  already  been  used  by  Maitland  in  the  case  of  solutions  of  ferrous 
and  ferric  ions  (Abstr.,  1906,  ii,  328).  The  method  also  yields  good 
results  with  mixtures  of  chromic  acid  and  a  chromic  salt,  and  of  a  thio¬ 
sulphate  and  a  tetrathionate.  Solutions  of  sulphuric  and  sulphurous 
acids  and  of  hydrogen  sulphide  containing  free  sulphur  gave  less 
definite  results.  T.  E  . 

Intermediary  Potentials.  Richard  Abegg  {Zeitsch.  Elektrochem. , 
1907,  13,  34 — 35). — Loimaranta  (preceding  abstract)  has  observed 
that  it  is  only  necessary  to  have  a  considerable  quantity  of  one  of  the 
intermediary  substances  in  solution,  since  it  acts  as  a  reservoir  from 
which  the  other  may  be  produced  if  necessary.  In  principle  it  is 
possible  to  use  any  change  occurring  at  an  electrode  as  an  inter¬ 
mediary.  For  a  change  such  as  copper  — >-  copper  ions,  however,  the 
potential  to  be  measured  must  be  near  that  of  copper  in  a  normal 
solution  of  its  ions,  otherwise  the  copper  would  dissolve  completely  or 
the  ions  would  be  almost  completely  precipitated  from  the  solution. 
The  two  cases  occur  with  strong  oxidising  agents,  on  the  one  hand,  or 
strong  reducing  agents,  on  the  other.  In  the  second  case,  the 
electrode  would  be  very  easily  polarised,  especially  by  currents  tending 
to  precipitate  the  metal.  The  fact  that  platinum  is  not  readily 
polarised  even  in  strongly  reducing  solutions  supports  the  view  that 
it  behaves  as  a  hydrogen  electrode.  T.  E. 
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Electrical  Conductivity  of  Mixtures  of  Bromine  and  Ethyl 
Ether.  Wladimir  A.Plotnikoff  ( Zeitsch .  physikal.  Chem.,  1906,  57, 
502 — 506). — Solutions  of  bromine  in  ethyl  ether  have  a  very  low 
conductivity,  but  solutions  of  ether  in  bromine  exhibit  a  conducting 
power  which  is  not  far  short  of  that  possessed  by  concentrated  aqueous 
salt  solutions.  Ethyl  ether  and  bromine  form  a  crystalline  compound, 
and  the  conductivity  is  probably  due  to  the  presence  of  such  a  com¬ 
pound  in  solution  ;  the  maximum  value  of  the  conductivity  is  found 
for  a  mixture  containing  11  -5%  of  ether,  the  composition  of  which 
corresponds  approximately  with  the  formula  OEt2,Br7.  Between  the 
solutions  of  bromine  in  ether  and  those  of  ether  in  bromine  there  is  a 
range  of  concentration  over  which  mixtures  of  the  two  substances 
form  two  liquid  phases.  J.  C.  P. 

Transport  Numbers  of  Potassium  Hydroxide  in  Concen¬ 
trated  Solutions.  Gunnar  Nordstrom  ( Zeitsch .  Elektrochem.,  1907, 13, 
35 — 38). — Calling  x  the  number  of  molecules  of  potassium  hydroxide 
per  molecule  of  water  in  the  solution,  the  transport  number  of  the 
potassium,  (1-w),  is  (l-n)  =  0-232  -0-11  x  at  18°.  This  formula 
holds  good  between  a;  =  0-017  and  x  =  0-14,  that  is  between  5  and  30%. 

The  result  is  used  to  calculate  the  change  in  the  E.M.F.  of  the 
Edison  accumulator  due  to  chauges  of  concentration  of  the  potassium 
hydroxide  during  charging  and  discharging.  T.  E. 

Migration  of  the  Ions  in  the  Electrolysis  of  a  Fused  Mixture 
of  Two  Salts.  Richard  Lorenz  and  W.  Ruckstuhl  (Zeitsch.  anorg. 
Chem.,  1907,  52,  41—47.  Compare  Abstr.,  1904,  ii,  699).— The 
experiments  with  a  fused  mixture  of  lead  and  potassium  chlorides, 
described  in  the  former  paper,  have  been  repeated  with  practically 
identical  results.  It  is  shown  in  addition  that  the  tendency  to  the 
formation  of  complex  anions  containing  lead  increases  with  the  propor¬ 
tion  of  potassium  chloride  present.  G.  S. 

Temperature  of  Solid  Carbon  Dioxide  and  its  Mixtures  with 
Ether  and  Alcohol  at  Different  Pressures.  John  Zeleny  and 
Anthony  Zeleny  (Chem.  Centr.,  1906,  ii,  1723  ;  from  Physikal.  Zeitsch., 
7,  716 — 719). — The  measurements  of  the  temperatures  of  the  following 
cooling  agents  were  made  by  means  of  a  nickel-iron  thermocouple,  the 
boiling  point  of  ethylene  (  -  103 ’9°)  and  the  temperature  of  a  mixture 
of  carbon  dioxide  and  alcohol  under  ordinary  pressure  (  —  78-34°)  being 
taken  as  fixed  points.  When  the  carbon  dioxide  gas  is  continuously 
removed  from  pure  carbon  dioxide  snow,  the  temperature  sinks  con¬ 
siderably  and  may  even  show  a  decrease  of  15°,  but  the  addition 
of  ether  or  alcohol  renders  the  temperature  independent  of  the  removal 
of  gas  ;  alcohol  is  not,  however,  so  effective  as  ether.  Solid  carbon 
dioxide  and  the  mixtures  mentioned  have  the  same  temperature  at  any 
given  pressure.  Under  normal  pressure  a  difference  of  1  cm.  pressure 
causes  a  difference  of  temperature  of  0-17°,  but  at  2  cm.  pressure  the 
effect  is  twenty  times  as  great.  Measurements  were  made  between 
pressures  of  2  cm.  (  -  116-7°)  and  84  cm.  ( -  77'00°).  E.  W.  W. 
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Relation  between  Development  of  Heat  and  Maximum 
Work  in  the  Case  of  Condensed  Systems.  Walther  Nernst 
( Sitzungsber .  K.  Akad.  Wise.,  Berlin,  \  906,  933 — 940.  Compare  Abstr., 
1906,  ii,  727  ;  also  van’t  Hoff,  Abstr.,  1904,  ii,  381  ;  Bronsted,  Abstr., 

1906,  ii,  339,  834). — If  the  second  law  of  thermodynamics  is  expressed 

in  the  form  A-Q  =  T  (dAfdT),  and  the  hypothesis  is  made  that  the 
curves  representing  the  variation  of  A  and  Q  with  temperature  are  tan¬ 
gential  to  each  other  at  the  absolute  zero,  then  the  following  fortnulae' 
may  be  deduced:  Q  =  Q0  + f3712 +  yT3 ;  A  =  Q0- ftT2 -yj2.T5.  The 
applicability  of  these  formulse  is  tested  in  several  cases  with  satis¬ 
factory  results.  J.  C.  P. 

Comparison  between  Chemical  Phenomena  Determined  by  a 
Heating  resulting  from  purely  Calorific  Causes  and  those  due 
to  a  Heating  produced  by  Electrical  Actions  [Electricity]. 
Marcelljn  Berthelot.  ( Compt .  rend.,  1907,  144,  53 — 55). — A  con¬ 
sideration  of  the  sources  of  error  that  may  arise  by  considering  as 
purely  thermal  in  origin  the  changes  that  occur  in  gases,  &c.,  raised  to 
a  high  temperature  by  the  passage  of  an  electric  current  through  a 
metallic  wire,  carbon  rod,  <fcc.  M.  A.  W. 

Thermochemistry  of  Nitrogen.  J.  C.  Thomlinson  ( Chem .  News, 

1907,  95,  50 — 51). — A  theoretical  paper  in  which  the  heats  of  formation 

of  hydrogen  peroxide,  ozone,  hydrogen  cyanide  acid,  cyanogen,  ammonia, 
nitrous  oxide,  nitric  oxide,  and  nitrogen  dioxide  are  discussed,  the 
object  being  to  see  if  it  is  possible  to  deduce  thermochemical  equivalents 
for  nitrogen  in  various  forms  of  combination.  W.  H.  G. 

Thermochemistry  of  Neodymium.  Camille  Matignon  (Ann. 
Chim.  Phys.,  1907,  [viii],  10,  104 — 118). — Many  of  the  facts  recorded 
in  this  paper  have  been  given  already  (Abstr.,  1905,  ii,  505  ;  1906.,  ii, 
675).  The  heat  of  solution  of  Nd203  in  dilate  hydriodic  acid  is  1 06*1 
Cal. ;  that  of  Ndl3  in  water  is  48‘9  Cal.  •  of  Nd2(S04)3,  36’5  Cal. ;  of 
Nd2(S04)3,5H£0,  8-3  Cal.,  and  that  of  Nd2(S04)3,8H20,  5-7  Cal.  The 
heats  of  formation  of  the  oxides  and  principal  salts  of  neodymium  and 
of  the  alkali  and  alkaline  earth  metals  are  tabulated  and  compared 
in  the  original,  and  the  conclusion  is  drawn  that  neodymium  is 
intermediate  in  properties  between  magnesium  and  calcium.  The  data 
available  show  that  the  oxides  of  the  alkali  metals  should  be  decomposed 
when  heated  with  metallic  neodymium  and,  on  the  contrary,  the 
halogen  salts  of  neodymium  should  be  decomposed  by  the  alkali 
metals  (Abstr.,  1901,  ii,  602),  whilst  the  haloid  salts  of  magnesium 
should  be  decomposed  by  neodymium.  It  is  possible  that  this  simi¬ 
larity  of  neodymium  to  calcium  and  magnesium  may  be  regarded  as 
supporting  Wyrouboff’s  view  that  the  rare  earth  metals  are  bivalent, 
although  the  resemblance  of  lithium  to  the  alkaline  earth  metals  has 
never  been  regarded  as  indicating  that  lithium  is  bivalent. 

T.  A.  H. 

Van  der  Waals’  Equation  and  the  Liquid  State.  Petru 
Bogdan  (Ann.  Sci.  Univ.  Jassy,  1907,  4,  151  — 161). — In  a  previous 
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paper  (Ann.  Sci.  Univ.  Jassy,  1906,  3,  35  ;  compare  also  Abstr.,  1906, 
ii,  274)  it  has  been  shown  that  the  lowering  of  the  vapour  tension  of 
a  solvent,  brought  about  by  the  solution  of  a  substance  in  it,  is  due  to 
association  between  the  molecules  of  the  solvent  and  those  of  the 
solute,  and  a  proof  of  van't  Hoff’s  formula  from  the  standpoint  of  the 
kinetic  theory  was  given.  In  the  present  paper  this  proof  is  given  in 
a  more  extended  and  rigorous  form,  the  only  assumption  made  being 
that  the  vapour  tension  above  a  solution  is  less  than  that  above  the 
solvent,  which  is  in  accordance  with  experimentally-ascertained  fact. 
The  association  hypothesis  is  introduced  only  to  explain  the  lowering 
of  the  vapour  pressure  of  solutions,  osmotic  pressure,  and  to  interpret 
the  influence  of  certain  substances  on  the  solubilities  of  others.  The 
proof  is  independent  of  the  view  taken  of  the  constitution  of  solutions 
and  is  equally  applicable  whether  the  liquid  is  polymerised  or  not. 

T.  A.  H. 

Exact  Calculation  of  Molecular  Weights  of  Gases.  Daniel 
Beethelot  ( Compt .  rend.,  1907,  144,  76 — 79.  Compare  Abstr.,  1898, 
ii,  502;  1899,  ii,  207,  404). — In  a  memoire,  “  Sur  les  thermometres  a 
gaz,”  published  in  1902  in  Travaux  du  Bureau  International  des 
Poids  et  Mesures  the  author  showed  that  the  values  of  a  and  b  of 

1  27  T73 

van  der  Waals’  equation  are  represented  by  a  =  — — —  —  /£2 — _f  = 

273T  64  pc 

0-00000020712  ;  b=  -9- R--c-  =0  00025746 Tc->  when  the  unit  of 

Pc  128  pc  Pc 

pressure  is  that  of  the  atmosphere,  the  unit  of  volume  that  of  a  gram- 
molecule  of  a  perfect  gas  at  0°  and  1  atmos.  ;  and  that  the  molecular 
weight  of  a  gas  can  be  calculated  indirectly  from  the  relation 
M—  32(1  -  A\)dj(l  -  AJ),  where  Al  =  ej  1-e  and  e  =  (a  -  b)  and  A £  and 
A'l  refer  to  the  gas  under  consideration  and  oxygen  respectively. 
The  atomic  weights  of  hydrogen,  nitrogen,  and  carbon,  and  chlorine 
obtained  by  the  direct  (Abstr.,  1898,  ii,  502)  and  indirect  methods  of 
calculation  are  as  follows  : 


N. 

O. 

From 

From 

> 

From 

From 

— ” - % 

From 

H. 

n2. 

NO. 

n2o. 

CO. 

C02. 

Cl. 

Direct  calculation  ... 

1-0077 

14-007 

13-997 

13-9995 

12-007 

12-0025 

35-479 

Indirect  ,, 

1-0076 

14-008 

13-998 

14-002 

12-007 

11-991 

35-486 

M.  A.  W. 


Calculation  of  the  Compressibility  of  Gases  at  About 
Atmospheric  Pressure  by  Means  of  the  Critical  Constants. 
Daniel  Beethelot  (Compt.  rend.,  1907,  144,  194 — 197). — In  order  to 
obtain  the  “limiting  densities”  of  gases  (which  give  their  exact 
molecular  weights)  from  their  normal  densities,  the  latter  must  be 
multiplied  by  thefactor(l  —^4J), where  (a  -  6)/[l — (a  -  ft)].  By  means 

of  van  der  Waals’  equation  a  =  0-000005656  Tf/pc ,  6  =  0-0004578  Telpc. 

The  author  makes  use  of  the  values  a0  =  a)T=  0-000000020712  Tljpc, 
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b  ~  0 '00025 7 46  Tcjpc,  and  shows  that  the  latter  values  agree  better  than 
the  former  with  those  obtained  with  the  experimental  number 

A>  = _ a-l _ 

2  {1  -  2(«  -  *)}{1  -  3(a  -  6)} 
for  H2,  N2,  CO,  02,  NO,  C02,  NaO,  and  HC1. 

The  author  adversely  criticises  the  corrections  applied  by  Guye  to 
van  der  Waals’  constants.  E.  H. 

Molecular  Weights  of  Different  Gases  Calculated  by  the 
Method  of  Limiting  Densities.  Daniel  Berthelot  ( Compt .  rend., 
1907, 144,  269 — 272.  Compare  preceding  abstracts). — The  molecular 
weights  of  hydrogen,  nitrogen,  carbon  monoxide  and  dioxide,  nitrous 
oxide,  hydrogen  chloride,  ammonia  and  sulphur  dioxide  are  calculated 
according  to  the  author’s  method  of  limiting  densities  described  pre¬ 
viously  (Abstr.,  1898,  ii,  502)  by  help  of  the  densities  and  compressi¬ 
bilities  of  the  gases  observed  by  different  workers.  The  values 
obtained  for  hydrogen  chloride  and  sulphur  dioxide  place  the  atomic 
weight  of  chlorine  between  35*454  and  35  478,  and  that  of  sulphur 
between  32'050  and  32*064,  thus  agreeing  well  with  the  results 
obtained  by  chemical  analyses.  The  greater  part  of  the  paper  is 
directed  to  a  mathematical  discussion  of  the  formulm  to  be  used  in 
calculating  the  coefficients  of  deviation  from  Boyle’s  law.  E.  H. 

Surface  Tension  of  Aqueous  Solutions.  II.  G6za  Zemplen 
(Ann.  Physik.,  1907,  [iv],  22,  391 — 396.  Compare  Abstr.,  1906,  ii, 
728). — The  author’s  view  that  the  temperature  coefficient  of  molecular 
surface  energy  has  the  same  value  for  aqueous  solutions  as  it  has  for 
pure  liquids  is  found  to  be  supported  by  the  surface  tension  numbers 
recently  obtained  by  Grabowsky  and  Pann  for  thirteen  aqueous  salt 
solutions  of  various  concentrations  at  1 0°  and  30°.  When  the  electro¬ 
lytic  dissociation  of  the  solute  is  taken  into  account  in  the  calculation 
of  the  molecular  weight  of  the  solution,  the  mean  value  of  the  tem¬ 
perature  coefficient  is  2*09,  with  a  maximum  deviation  of  0*48;  if  the 
dissociation  is  neglected,  the  values  are  2*54  and  0*74  respectively. 
The  results  indicate  that  the  degree  of  association  of  water  remains 
unaltered  when  electrolytes  are  dissolved  in  it.  H.  M.  D. 

Adsorption  in  Solutions.  Herbert  Freundlich  ( Zeitsch .  physikal. 
Chem.,  1906,  57,  385 — 470). — The  author  has  studied  the  extent  to 
which  various  substances  dissolved  in  water  and  other  solvents  are 
adsorbed  by  charcoal.  It  is  found  that  well-defined  equilibria  are 
reached  very  rapidly  from  either  side.  The  adsorption  isotherm  for 
dilute  solutions,  formed  from  various  solvents  and  various  solutes,  is 
given  by  the  formula  A  =  «/ra.loge«/(a  -  x)  =  k(a/v)~Vn,  where  vis  the 
volume  of  the  liquid,  m  is  the  amount  of  charcoal,  a  is  the  total 
quantity  of  dissolved  substance,  x  is  the  quantity  adsorbed,  k  and  n 
are  constants  which  depend  on  the  temperature  and  the  nature  of  the 
dissolved  substance.  For  a  given  temperature,  a  given  solute,  and  a 
given  value  of  ajv,  A  is  a  constant,  the  value  of  which  remains  the 
same  for  different  values  of  m.  For  a  given  temperature,  the  exponent 
1  Jn  varies  only  between  0*5  and  0*8,  in  spite  of  variation  of  solvent, 
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solute,  and  adsorbing  material  (silk,  cotton,  and  wool,  as  well  as  char¬ 
coal).  The  adsorption  isotherm  does  not  apply  to  aqueous  solutions  of 
strong  electrolytes,  or  to  solutions  of  substances  which  yield  hydroxyl 
ions.  In  aqueous  solution  ,  inorganic  salts  and  acids  are  but  sparingly 
adsorbed  by  charcoal ;  the  adsorption  of  fatty  acids,  aromatic  sulphonic 
acids,  and  salts  of  organic  acids  generally  is  considerable,  whilst  the 
adsorption  of  aromatic  acids  other  than  sulphonic  acids,  of  chlorine, 
bromine,  and  phenylthiocaibamide  is  very  marked  indeed.  The 
adsorption  in  organic  solvents  is  generally  slight.  When  the  organic 
acids  are  arranged  in  the  order  of  the  extent  to  which  they  are 
adsorbed  by  charcoal,  the  order  is  practically  the  same  as  when  silk  is 
taken  as  the  adsorbing  substance  (see  Appleyard  and  Walker,  Trans., 
1896,  69,  1334).  The  extent  of  adsorption  is  but  little  affected  by 
alteration  of  temperature.  Incidentally  it  was  found  that  a  number 
of  reactions  are  accelerated  in  presence  of  charcoal,  such  as  the  oxida¬ 
tion  of  formic,  citric,  and  mandelie  acids,  and  of  glycerol,  the  reaction 
between  chlorine  or  bromine  and  water,  and  the  esterification  of 
organic  acids  in  alcoholic  solution  ;  a  decomposition  of  phenylthiocarb- 
amide  by  charcoal  was  also  detected.  Hydroxyl  ions  have  the  effect 
of  causing  a  suspension  of  the  charcoal,  which  is  cleared  by  the  addition 
of  electrolytes. 

The  general  relation  of  adsorption  phenomena  to  other  properties  of 
solutions  is  discussed  at  length,  and  the  conclusion  is  reached  that 
these  phenomena  can  be  referred  back  to  alterations  in  the  surface 
tension  between  solid  and  liquid,  so  that  substances  which  lower  the 
surface  tension  must  be  adsorbed  and  vice  versd.  In  harmony  with 
this  view  it  is  shown  that  negative  adsorption  is  very  rare,  and  very 
small  when  it  does  occur.  Marked  adsorption  is  to  be  observed  only 
in  solvents  which  have  a  high  value  for  the  surface  tension  between 
solid  and  liquid,  and  in  such  cases  the  extent  to  which  solutes  are 
adsorbed  increases  as  their  surface  tension  diminishes.  One  notable 
consequence  involved  in  the  adsorption  isotherm,  namely,  the  marked 
increase  of  the  suiface  concentration  while  the  concentration  in  the 
solution  is  still  small,  may  be  referred  back  to  the  fact  that  small 
quantities  of  a  solute  are  relatively  much  more  effective  than  large 
quantities  in  lowering  the  surface  tension.  J.  C.  P. 


Endothermic  and  Exothermic  Dissociation  Processes. 

Johannes  J.  van  Laar  ( Zeitsch .  physikal.  Chem.,  1907, 57,  633 — 639). — 
With  any  dissociation  process,  it  would  be  possible  at  a  given 
temperature  to  have  heat  either  absorbed  or  developed  by  starting 
with  proportions  of  the  reacting  substances  on  one  side  or  the  other 
of  the  equilibrium  point.  That  is,  without  some  rule  as  to  the  direc¬ 
tion  of  the  reaction  which  is  considered,  the  change  might  be  either 
endothermic  or  exothermic.  If,  however,  a  dissociation  process  is 
strictly  defined  as  a  process  in  which  simple  molecules  are  produced 
from  more  complex  ones,  then  it  may  be  shown  that  almost  all  dis¬ 
sociation  processes  are  endothermic.  Very  few  (for  example, 
203  — >-  302)  are  exothermic,  and  these  must  all  become  endothermic 
finally  at  high  temperatures,  for,  although  the  absorbed  heat  of  dis- 
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sociation  is  negative  at  the  ordinary  temperature,  it  increases  with 
rise  of  temperature  and  ultimately  becomes  positive.  J.  0.  P. 

Substances  which  Possess  more  than  one  Stable  Liquid 
State,  and  the  Phenomena  Observed  in  Anisotropic  Liquids. 

Frans  M.  Jaeger  ( Proc .  K.  Alcad.  Wetensch.,  Amsterdam,  1907,  9, 
472 — 483.  Compare  this  vol.,  ii,  78). — The  substances  dealt  with  are 
cholesteryl  heptoate,  nonoate,  laurate,  myristate,  palmitate,  and 
stearate,  which  were  prepared  by  melting  together  equal  parts  by 
weight  of  cholesterol  and  fatty  acid  and  then  purifying  by  fractional 
crystallisation  from  mixtures  of  ether  and  alcohol  or  ether  and  ethyl 
acetate.  The  heptoate  and  laurate  crystallise  in  long,  hard  needles ; 
the  other  esters  were  obtained  as  flexible,  tabular  crystals.  Most  of 
these  esters  have  three  stable  liquid  phases,  but  in  the  case  of  the 
stearate,  only  labile  anisotropic  liquid  phases  may  occur.  The  laurate 
is  interesting,  in  that  it  can  be  heated  a  few  degrees  above  its  melting 
point  without  melting,  and  it  is  considered  probable  that  in  all  these 
peculiar  substances  phenomena  of  retardation  play  a  great  rdle.  The 
visible  changes  that  accompany  alteration  of  temperature  and  the 
appearance  of  the  substances  under  the  microscope  are  recorded  in 
detail,  and  the  observations  show  that  the  spherolite  structure  of  the 
solid  phase  is  of  great  importance  in  the  transformation  of  a  super¬ 
cooled  anisotropic  liquid  into  the  solid  phase.  This  is  further  borne 
out  by  some  observations  made  with  phytosteryl  acetate  and  propionate. 

J.  C.  P. 

Irreversible  Phase-transitions  in  Substances  which  may 
Exhibit  more  than  One  Liquid  Condition.  Frans  M.  Jaeger 
{Proc.  K.  Akad.  Wetensch.,  Amsterdam,  1907,  9,  483 — 492.  Compare 
this  vol.,  ii,  78,  and  preceding  abstract). — There  are  probably  no  known 
substances  which  exhibit  under  the  microscope  the  phenomena 
characteristic  of  anistropic  liquids  so  well  as  a-phytosteryl  butyrate, 
fsobutyrate,  valerate,  and  fsovalerate,  the  second  and  third  of  these 
substances  being  specially  suitable  for  the  purpose.  Retardation 
phenomena  are  very  marked  in  the  various  transitions,  and  the 
behaviour,  particularly  of  the  two  valerates,  can  only  be  described  as 
a  gradual  transformation  solid  ^  liquid,  in  which  there  is  intermediate 
realisation  of  an  indefinite  number  of  anistropic  liquids. 

It  is  pointed  out  that  supercooled  ferric  chloride  hexahydrate,  like 
many  of  the  substances  which  yield  fluid  crystals,  crystallises  in 
spherolites,  the  formation  of  these  being  preceded  by  the  differentiation 
of  the  supercooled  liquid  into  an  aggregate  of  liquid  globules. 

J.  C.  P. 

Kinetics  of  the  Formation  of  Ethers  by  the  Action  of  Abso¬ 
lute  Alcohol  on  Alkyl  Sulphates.  Robert  Kremann  (MonatsL, 
1906,  27,  1265 — 1273). — The  formation  of  sulphuric  acid  and  ethyl 
ether  by  the  action  of  absolute  alcohol  on  ethyl  sulphate  takes  place 
in  two  stages,  ethyl  hydrogen  sulphate  being  formed  as  the  inter¬ 
mediate  product.  In  such  reactions,  the  velocity  constants  of  the  two 
stages  usually  differ  markedly ;  in  this  case,  at  57°  the  velocity  of  the 
second  stage  is  only  1/10,000  that  of  the  first.  The  velocity  of  the 
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first  stags  cai)  be  measured  therefore  by  determining  the  increase  in  the 
acid  titre,  which  is  proportional  to  the  ethyl  hydrogen  sulphate  formed. 
In  the  presence  of  an  excess  of  alcohol,  the  reaction  is  unimolecular, 
and  the  velocity  constant  k,  calculated  by  means  of  the  equation 
k  —  1/tAoga/a  -  x,  remains  constant  during  the  whole  stage.  The  re¬ 
action  has  been  studied  with  methyl  and  ethyl  sulphates,  and  methyl, 
ethyl,  and  propyl  alcohols.  At  55°,  .the  reaction  of  methyl  sulphate 
with  methyl  alcohol  has  k  =  10*9  x  10-3;  the  reaction  with  ethyl 
alcohol  has  k  =  7*7  x  10-3,  and  with  propyl  alcohol,  4  =  6  0  x  10~3.  At 
the  same  temperature,  the  reaction  of  ethyl  sulphate  with  methyl 
alcohol  has  k  =  3‘5  x  10“3 ;  with  ethyl  alcohol,  k  =  2  .15  x  10-3,  and  with 
propyl  alcohol,  k  —  T9  x  10-3.  As  was  to  be  expected,  the  velocity 
constant  diminishes  with  increasing  molecular  weights  of  the  reacting 
substances. 

In  experiments  at  other  temperatures,  the  reaction  of  ethyl  sulphate 
with  ethyl  alcohol  had  at  57°  the  constant  k=  0  0027,  and  at  65°, 
&  =  0-0046,  which  gives  a  temperature  coefficient  of  2T  for  10°.  The 
reac  ion  of  methyl  sulphate  with  methyl  alcohol  at  31 ‘5°  has 
&  =  0-00082,  and  at  44°,  k  =  0 ‘0032.  From  this  the  temperature  co¬ 
efficient  for  10°  is  calculated  by  means  of  the  equation  kt+w/kt —  1010&,  to 
be  3-0,  or  slightly  higher  than  the  normal  value.  G.  Y. 

Esterification  of  Aminobenzoic  Acids  by  Means  of  Alcoholic 
Hydrogen  Chloride.  Anton  Kailan  ( Monatsh .,  1906, 27,  997 — 1044. 
Compare  Abstr.,  1906,  ii,  659). — The  rate  of  esterification  of  the  three 
aminobenzoic  acids  by  alcoholic  hydrogen  chloride  has  been  determined 
in  the  manner  described  previously  for  determining  the  rate  of  esterifi¬ 
cation  of  benzoic  acid,  and  found,  in  presence  of  only  traces  of  water,  to 
increase  more  rapidly  than  the  total  concentration  of  the  hydrogen 
chloride,  and  probably  also  more  rapidly  than  the  excess  of  hydrogen 
chloride  over  that  necessary  for  the  formation  of  the  hydrochloride  of 
the  amino-acid.  This  behaviour  is  more  marked  in  the  case  of  o-  than 
with  m-  or  p-aminobenzoic  acid,  the  rate  of  esterification  of  these  two 
acids,  by  means  of  A/3  to  2/3A  alcoholic  hydrogen  chloride,  being 
approximately  proportional  to  the  concentration  of  the  excess  of  the 
hydrogen  chloride. 

On  esterification  of  m-aminobenzoic  acid  in  0  05 — 0"06A  solution 
with  aqueous  alcoholic  hydrogen  chloride,  the  relation  of  the  velocity 
constant  to  the  amount  of  water  and  of  the  excess  of  hydrogen  chloride 
present,  is  represented  by  the  expression:  ljk  =  0‘87  +  2 1  -35/c'  + 
0-6088/c'2  +  (75-62  -  43-09/c'  +  22-66 /c'2)w  +  (-223-0  +  190-5/c'  - 
6‘713/c'2)w>2,  when  the  molecular  concentration  of  the  water  lies 
between  w  =  0'0’2  and  w?  =  l"15,  and  that  of  the  excess  of  hydrogen 
chloride  is  between  c'  =  0T  and  c'  =  0-6  ;  with  c'  =  0"6,  the  expression 
applies  also  to  solutions  with  w  =  2  "5. 

The  relation  of  the  velocity  constant  to  the  concentration  of  the 
excess  of  hydrogen  chloride,  and  to  the  amount  of  water  present  is 
represented  in  the  case  of  j9-aminobenzoic  acid  by  the  similar  expres¬ 
sion :  l/k  =  10-10  +  16-27/c'  +  0-6692/c'2  +  (-  155-5  +  lllT3/c'  + 
3-077 /c'2)w  +  (  -  33-05  +  55-8/c'  +  8T36/c'2)w2,  which  applies  to 
solutions  with  m>  =  0"02  -  T34,  and  c'  =  0"l  -  0"6,  or  with  c'  =  0‘6  and 
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ty  =  2'4.  With  about  Nj 3  hydrogen  chloride  and  absolute  alcohol,  the 
concentration  of  the  jn-aminobenzoic  acid  may  be  0'09jY 

The  hydrolysis  of  ethyl  o-  and  jo-aminobenzoates  takes  place  so 
slowly  as  to  be  negligible  in  comparison  with  the  rate  of  esterification. 

When  the  action  of  only  the  excess  of  the  hydrogen  chloride  is  taken 
into  account,  the  esterification  of  the  aminobenzoic  acids  resembles 
closely  that  of  benzoic  and  the  nitrobenzoic  acids.  G.  Y. 

Boric  Acid,  Amyl  Alcohol,  and  Water.  Paul  Muller  and 
Bichard  Abegg  ( Zeitsch .  physikal.  Chem.,  1907,  57,  513 — 532). — The 
existence  of  polyborates  in  concentrated  solutions  of  boric  acid  and 
sodium  hydroxide  is  confirmed,  but  the  relationships  of  these  are  com¬ 
plicated,  and  it  is  probable  that  even  in  dilute  solutions  several 
complexes  exist  side  by  side.  Addition  or  removal  of  boric  acid  seems 
to  affect  chiefly  the  amount  of  polyborate,  and  only  slightly  the  amount 
of  free  boric  acid  in  the  solution. 

By  partition  experiments  in  which  sodium  chloride  solutions  of 
various  concentrations  were  shaken  up  with  amyl  alcohol,  it  has  been 
shown  that  in  amyl  alcohol  charged  with  water  there  exists  a  hydrate 
of  the  alcohol,  and  it  is  probable  that  the  hydrate  contains  3 
molecules  of  water  to  1  molecule  of  alcohol.  In  reaching  this  con¬ 
clusion  the  authors  suppose  that  the  active  masses  of  the  free  com¬ 
ponents  of  the  hydrate  are  negligibly  small  in  comparison  with  that  of 
the  compound.  In  aqueous  amyl  alcohol  saturated  with  boric  acid 
there  exists  not  only  the  aforementioned  hydrate,  but  also  a  com¬ 
pound  containing  2  molecules  of  alcohol  and  1  molecule  of  boric  acid. 

The  influence  of  hydroxy-compounds,  such  as  lactic  acid,  glycerol, 
and  mannitol,  on  the  solubility  of  boric  acid  in  water  has  been  studied, 
and  the  results  obtained  throw  light  on  the  chemical  nature  of  this 
influence.  When  the  solubility  of  boric  acid  in  mixtures  of  water  and 
methyl  alcohol,  water  and  ethyl  alcohol,  &c.,  is  determined,  it  is  found 
that  the  curves  representing  the  variation  in  solubility  with  changing 
composition  of  the  solvent  mixture  all  exhibit  a  minimum.  When  a 
Cn  alcohol  is  part  of  the  solvent,  the  minimum  occurs  at  a  smaller 
percentage  of  water  than  when  the  alcohol  present  contains  n  +  1  atoms 
of  carbon. 

In  the  case  of  alcohols  not  completely  miscible  with  water,  the  tempera¬ 
ture  coefficients  of  the  reciprocal  solubility  are  opposite  in  sign  for  the 
two  phases.  J.  C.  P. 

Solubilities  in  Mixed  Solvents.  IV.  Solubilities  of  Certain 
Mercury  Salts.  Walter  Herz  and  G.  Anders  {Zeitsch.  anorg. 
Chem.,  1907,  52,  164 — 172.  Compare  Abstr.,  1904,  ii,  709  ;  1905,  ii, 
510,  709  ;  Sherrill,  1903,  ii,  534). — The  solubilities  of  mercury  halides 
and  cyanide  have  been  determined  at  25°  in  the  following  binary 
solvents  containing  the  components  in  varying  proportions  :  methyl 
alcohol  and  water,  ethyl  alcohol  and  water,  and  ethyl  acetate  and 
water. 

The  solubility  in  methyl  alcohol  and  water  increases  with  the  pro¬ 
portion  of  alcohol  for  the  bromide,  iodide,  and  cyanide,  but  shows  a 
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maximum  for  the  chloride  at  1  mol.  water  to  2  mols.  alcohol.  The 
observed  solubility,  L,  is  in  almost  every  case  less  than  l,  that  calcu¬ 
lated  from  the  composition  of  the  solution  on  the  assumption  that  the 
components  exert  their  effect  independently.  Except  in  the  case  of 
the  iodide,  the  values  of  L -l  attain  a  maximum  at  intermediate 
concentrations. 

In  mixtures  of  ethyl  alcohol  and  water,  the  solubility  increases  with 
the  proportion  of  the  former  except  in  the  case  of  the  cyanide.  In 
this  case  also  L  - 1  is  negative,  but  attains  a  maximum  only  for  the 
chloride. 

Owing  to  the  limited  mutual  solubility  of  ethyl  acetate  aDd  water, 
only  a  few  experiments  were  carried  out  with  this  mixture,  but  in 
some  instances  a  small  change  in  the  composition  of  the  solvent 
greatly  altered  the  solvent  power. 

With  the  object  of  determining  whether  there  is  a  connexion 
between  the  positions  of  the  maxima  of  the  viscosity  curves  of  the 
systems  and  those  of  L  -  l,  several  series  of  viscosity  measurements 
were  made,  but  no  simple  relation  between  the  two  properties  was 
discovered.  G.  S. 

Intrinsic  Movement  of  Particles  in  Colloidal  Solutions.  The 

Svedberg  ( Zeitsch .  Elektrochem.,  1906,  12,  909 — 910). — The  author’s 
observations  (this  vol.,  ii,  17)  led  him  to  the  conclusions  that  the 
amplitude  of  vibration  of  a  particle  is  proportional  to  the  time  of 
vibration,  that  is,  the  particles  move  with  constant  mean  speed,  and 
that  the  curve  representing  the  amplitude  as  a  function  of  the 
viscosity  of  the  solution  is  hyperbolic.  He  now  finds  that  both  these 
results  have  been  deduced  from  purely  theoretical  considerations  by 
Einstein  (Ann.  Phys.,  1905,  [iv],  17,  549;  1906,  19,  289).  T.  E.. 

New  Apparatus  for  Sublimation.  Y.  Sckworzoff  ( Zeitsch .  angew. 
Chem.,  1907,  20,  109). — The  apparatus  consists  of  a  small  test-tube 
provided  with  a  porous  stopper  made  of  chalk,  unglazed  porcelain,  or 
parchment.  The  substance  to  be  sublimed  is  placed  in  this  tube, 
which  is  then  introduced  into  a  wider  tube  the  lower  end  of  which 
can  be  immersed  in  an  oil  or  metal  bath  of  known  temperature ;  the 
upper  part  of  the  outer  tube  is  surrounded  by  a  water  jacket.  The 
apparatus  can  be  used  for  subliming  very  small  quantities  of  material, 
and,  since  the  outer  tube  can  be  exhausted,  the  sublimation  can  be 
carried  out  under  diminished  pressure.  P.  H. 

Improved  Liebig’s  Condenser.  Henry  H.  Ellis  (Chem.  News, 
1907,  95,  52). — A  simple  device  for  improving  the  efficiency  of  a 
Liebig’s  condenser  when  used  as  a  reflux  for  very  volatile  liquids.  It 
consists  in  the  insertion  of  a  second  smaller  condenser  within  the 
middle  tube  of  a  Liebig’s  condenser.  W.  H.  G. 

A  New  Desiccator  for  the  Drying  of  Gases.  M.  I.  Kusnetzoff 
(J.  Russ.  Phys.  Chem.  Roc,,  1906,  38,  ii,  453 — 454).— The  apparatus 
resembles  an  ordinary  potash  gas  pipette  without  a  side  tube,  but  the  re¬ 
servoir  is  connected  to  the  pipette  by  means  of  a  removable  indiarubber 
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cork.  Phosphoric  oxide  is  first  introduced  into  the  pipette  ;  it  is  then 
connected  with  the  reservoir  which  contains  mercury,  and,  after 
exhausting  the  last  traces  of  air  by  means  of  a  pump,  the  gas  to  be 
dried  is  introduced.  Z.  K. 

Apparatus  for  Crystallising  and  Filtering  in  Indifferent 
Gases.  Wilhelm  Steinkopf  1907,  40,  400 — 403.  Compare 

Beckmann,  Annalen,  1892,  266). — An  apparatus  is  described  in 
which  substances  can  be  crystallised  and  filtered,  by  means  of  a  Gooch 
crucible,  in  an  atmosphere  of  hydrogen  or  any  other  gas.  J.  J.  S. 

A  New  Centrifugal  Apparatus  for  Laboratory  Use. 
Th.  Korner  ( Chem .  Rev.  Felt.  Harz.  Ind.,  1907,  14,  34 — 35). — The 
apparatus  consists  of  a  circular  drum  having  a  capacity  of  from  150  to 
500  c.c.,  and  mounted  so  as  to  be  capable  of  being  rotated  at  a  high 
speed.  A  hole  is  provided  at  the  top  of  the  drum  through  which, 
while  the  contents  are  being  submitted  to  centrifugal  action,  is  lowered 
one  limb  of  a  siphon  made  of  narrow  brass  tubing.  This 
end  of  the  tube  is  bent  at  a  right-angle  so  that  the  velocity  of  the 
liquid  forces  a  portion  of  it  through  the  siphon,  whence  it  is  discharged 
into  a  receptacle.  The  siphon  is  only  lowered  into  the  drum  when  it 
is  considered  that  separation  of  solid  substances  has  been  attained. 
The  apparatus  is  suitable  for  the  clarification  of  solutions  of  tanning 
materials,  &c.  W.  P.  S. 
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Inorganic  Chemistry. 


The  Constitution  and  Configuration  of  Inorganic  Com¬ 
pounds.  Alfred  Werner  ( Ber .,  1907,  40,  15 — 69). — A  lecture 
delivered  before  the  German  Chemical  Society.  A.  McK. 

Decomposition  of  Hydrogen  Peroxide  Solutions.  August 
Fischer  ( Pharm .  Cenlr-h.,  1907,  48,  57 — 65,  79 — 84). — An  investi¬ 
gation  of  the  decomposition  of  aqueous  solutions  containing  1  to  25% 
of  hydrogen  peroxide  at  15°,  20°,  and  25°.  The  solutions  were 
prepared  by  dilution  of  a  30%  solution  (Merck’s  Perhydrol),  and  it  is 
shown  that  this  is  accompanied  by  a  slight  decomposition  (04  to 
0’3%);  further,  that  under  the  above  conditions,  at  15°  and  20°, 
solutions  containing  6  to  8%  of  hydrogen  peroxide  decompose  most 
rapidly  (roughly  50%  in  ten  days) ;  at  25°  those  containing  2  to  10% 
of  hydrogen  peroxide  with  approximately  equal  rapidity  (roughly  55% 
after  ten  days).  Increase  of  concentration  above  6%  at  15°  and  20°, 
and  above  10%  at  25°  is  accompanied  by  an  increase  in  stability. 
Various  factors,  such  as  the  presence  of  dust,  the  quantity  of  solution 
in  the  bottle,  &c.,  influence  the  rate  of  decomposition.  Decomposition 
apparently  ceases  when  the  pressure  of  oxygen  within  the  bottle  is 

vol.  xcii.  ii.  12 
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sufficiently  great.  The  decomposition  is  prevented  to  a  large  extent 
and  to  about  the  same  degree  by  the  presence  of  very  small  quantities 
of  hydrochloric  and  sulphuric  acids ;  phosphoric  acid  is  not  quite  so 
effective,  but  is  better  than  boric  acid.  Contrary  to  Arth’s  state¬ 
ment  ( Chem .  Zeit .,  1901, 568),  oxalic  acid  does  not  decompose  hydrogen 
peroxide,  but  -when  present  in  quantities  varying  between  0‘1  and 
2%  prevents  decomposition  to  a  greater  degree  than  either  hydrochloric 
or  sulphuric  acid.  W.  H.  G. 

Dry  Method  for  the  Generation  of  Oxygen  from  Sodium 
Peroxide.  Harold  J.  Turner  (Amer.  Chem.  J .,  1907,  37,  106 — 107). 
— In  reactions  depending  on  the  action  of  water  and  apt  to  become 
violent,  salts  containing  water  of  crystallisation  may  with  great 
advantage  be  used  in  place  of  water.  When  a  mixture  of  fused 
sodium  peroxide  and  crystalline  sodium  sulphate  or  carbonate  is 
gently  warmed,  oxygen  is  evolved  in  a  steady  stream.  The  prepara¬ 
tion  of  small  quantities  of  the  gas  for  laboratory  or  lecture  purposes 
can  be  conveniently  effected  in  this  way. 

A  similar  method  has  been  adopted  recently  for  the  decomposition 
of  calcium  carbide  on  a  large  scale.  E.  G. 

Continuous  Apparatus  for  Preparing  Pure  Oxygen  for  Use 
in  Organic  Analysis.  Alphonse  Seyewetz  and  Poizat  ( Compt . 
rend.,  1907,  144,  86 — 87). — A  steady  evolution  of  oxygen  under 
sufficient  pressure  for  use  in  organic  combustions  is  obtained  when  a 
solution  of  25  grams  of  potassium  permanganate  in  500  c.c.  of  water 
and  50  c.c.  of  concentrated  sulphuric  acid  is  allowed  to  flow  from  a 
dropping  funnel  into  a  litre  flask  containing  500  c.c.  of  hydrogen 
peroxide  (10  vol.).  The  longer  limb  of  a  siphon  passes  through  the 
cork  of  the  flask  and  is  bent  in  such  a  way  that  the  permanganate 
solution  drops  on  to  the  tube  instead  of  directly  into  the  peroxide 
solution  •  by  this  means  a  steadier  flow  of  oxygen  is  obtained.  The 
siphon  serves  to  empty  the  flask  and  to  introduce  a  fresh  charge. 
The  oxygen  thus  obtained  contains  traces  of  chlorine  from  the  hydro¬ 
chloric  acid,  which  is  a  common  impurity  of  hydrogen  peroxide,  and  of 
ozone.  M.  A.  W. 

Preparation  of  Ozone  by  Electrolysis.  Franz  Fischer  and 
Karl  Massenez  ( Zeitsch .  anorg.  Chem.,  1907,  52,  202 — 218.  Com¬ 
pare  McLeod,  Trans.,  1886,  49,  591  ;  Kremann,  Abstr.,  1904,  ii,  24). — 
The  paper  contains  the  description  of  an  electrolytic  method  by  which 
oxygen  containing  a  very  high  proportion  of  ozone  can  be  obtained 
without  destruction  of  the  electrodes. 

The  apparatus  is  made  of  glass  and  consists  of  two  side  cathode 
compartments  and  a  middle  anode  compartment.  The  latter  contains 
two  glass  tubes,  bent  towards  each  other  at  their  lower  ends  and 
joined  by  a  narrow  platinum  tube  which  serves  as  electrode  and  is 
kept  cool  by  a  continuous  current  of  water  being  passed  through  the 
interior.  The  arrangements  for  collecting  and  analysing  the  gases 
are  given  in  detail. 

In  agreement  with  McLeod  ( loc .  cit.),  it  was  found  that  sulphuric 
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acid,  D  1*075 — 1*1,  gave  the  best  results,  and  a  current  density  of 
58  amperes  per  sq.  cm.  proved  most  efficient.  The  chief  improvement  in 
the  method  is  as  to  the  best  size  and  shape  of  the  anode,  and  in  the 
observation  that  when  the  anode  surface  is  rendered  smooth  or 
“  polished  ”  by  electrolysing  for  a  short  time  with  strong  acid  it  gives 
much  higher  yields  of  ozone.  In  the  final  form  the  platinum  tube 
was  sealed  over  completely,  and  then  a  thin  strip  6  mm.  long  and 
0*4  mm.  broad  exposed.  In  this  way  long  contact  of  the  ozone  with 
the  platinum  surface  (which  decomposes  the  gas)  is  avoided,  and  a  gas 
containing  a  little  over  17%  of  ozone  by  weight  is  obtained,  the 
electrode  remaining  unaffected  even  after  long  use.  Gr.  S. 

Thermal  Relationships  between  Ozone,  Nitric  Oxide,  and 
Hydrogen  Peroxide.  II.  Franz  Fischer  and  Hans  Marx  ( Ber ., 
1907,  40,  443 — 458.  Compare  Abstr.,  1906,  ii,  845). — In  continua¬ 
tion  of  former  work  (loc.  tit.),  the  authors  have  studied  the  influence 
of  the  temperature  of  the  Nernst  filament  used,  the  influence  of  the 
form  of  the  aperture  through  which  the  air  was  passed,  and  the 
influence  of  the  temperature  of  the  air  passed  through  the  slit. 

With  increase  of  the  temperature  of  the  filament,  the  concentration 
of  ozone  in  the  air  increases  in  the  manner  demanded  by  theory. 
The  temperature  of  the  filament  on  the  side  on  which  the  air  was 
blown  was  determined  by  the  light  emission  per  square  millimetre. 

When  moist  air  is  used,  the  temperature  of  the  filament  has  a 
similar  effect  on  the  yield  of  hydrogen  peroxide,  so  that  it  is  experi¬ 
mentally  established  both  for  ozone  and  hydrogen  peroxide  that  the 
concentration  of  these  endothermic  products  increases  with  the 
temperature. 

The  form  of  the  aperture  through  which  the  air  is  blown  has  an 
important  influence  on  the  yield  of  gases.  A.  double  aperture  is  most 
efficient. 

The  highest  concentration  of  ozone  obtained  by  blowing  air  on  the 
filament  was  0*03%  by  weight,  calculating  on  air,  and  0*13%  by 
weight,  calculating  on  the  oxygen  contained  in  the  air. 

The  influence  of  the  temperature  of  the  air  blown  on  to  the  filament 
is  slight  up  to  60°.  When  warm  air  at  about  60°  is  used,  the  ozone 
yield  falls  to  about  80%  of  the  value  obtained  by  using  air  at 
about  5°. 

If  96%  oxygen  is  blown  on  to  the  filament  instead  of  air,  the 
influences  of  the  experimental  conditions  are  analogous  to  those  which 
obtain  in  the  case  of  air. 

If  the  oxygen  is  moist,  the  yield  of  ozone  is  very  considerably 
diminished,  whilst  hydrogen  peroxide  is  formed. 

The  maximum  yield  of  ozone  in  the  cases  where  oxygen  is  used  is 
attained  when  the  rate  of  flow  of  the  oxygen  is  slow. 

A.  McK. 

Synthesis  of  Hydrogen  Sulphide.  Jaroslav  Milbauer  (Ann. 
Chim.  Phys.,  1907,  [viii],  10,  125 — 129). — Hydrogen  was  passed  over 
melted  sulphur  (alone,  or  mixed  with  a  catalytic  agent),  maintained  at 
a  constant  temperature,  and  the  amount  of  hydrogen  sulphide  formed 
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per  hour  was  estimated  by  means  of  standard  iodine  solution.  It  was 
found  that  the  rate  of  formation  of  hydrogen  sulphide  was  not 
accelerated  by  the  presence  of  the  sulphide  of  any  one  of  the  following 
metals  :  silver,  gold,  mercury, thallium,  arsenic,  molybdenum,  platinum, 
or  by  metallic  mercury  or  palladium,  but  was  increased  by  platinum 
black,  or  red  phosphorus.  The  acceleration  in  the  latter  case  is 
possibly  due  to  the  occurrence  of  the  following  reactions  :  P2S5  +  8H2  = 
2PH3  +  5H2S  and  2PH3  4-  4S2  =  P2S5  +  3H2S. 

The  rate  of  formation  of  hydrogen  sulphide  by  the  action  of  hydro¬ 
gen  on  sulphur  alone  increases  continuously  with  rise  of  temperature, 
but  in  presence  of  red  phosphorus  the  maximum  rate  is  attained  at 
218°,  after  which  it  diminishes  up  to  278°.  The  rate  of  formation  in 
the  case  of  sulphur  and  hydrogen  alone  is  greater  when  the  sulphur 
has  been  heated  almost  to  boiling  and  then  cooled  to  278°,  which  indi¬ 
cates,  as  Bodenstein  has  shown  (Abstr.,  1899,  ii,  638),  that  the 
transformation  S8  ^  4S2  takes  place  more  slowly  than  S2  ^  2S. 

T.  A.  H. 

Preparation  of  Hydrogen  Sulphide.  Henri  Fonzes-Diacon 
{Bull.  Soc.  chim.,  1907,  [iv],  1,  36 — 37.  Compare  Abstr.,  1900,  ii, 
405). — Aluminium  sulphide,  A12S3,  is  prepared  by  closely  packing  a 
mixture  of  powdered  aluminium  and  sulphur  in  a  crucible  lined  with 
magnesia  and  igniting  the  mixture  by  means  of  lighted  magnesium 
ribbon.  The  sulphide  is  placed  in  a  dry  flask,  provided  with  a 
stopper  carrying  (1)  a  tap  funnel  from  which  water  can  be  allowed 
to  drip  slowly  on  the  sulphide  ;  (2)  a  mercury  manometer,  and  (3)  a 
leading  tube  with  a  stop-cock.  The  evolution  of  hydrogen  sulphide  can 
be  stopped  almost  at  once  by  cutting  off  the  supply  of  water  and 
closing  the  delivery  tube.  T.  A.  H. 

Formation  of  Hyposulphites.  Eugene  Grandmougin  {Bull.  Soc. 
ind.  Mulhouse ,  1906,  70,  351 — 356). — The  use  of  iron  for  the  reduction 
of  sodium  hydrogen  sulphite  on  a  commercial  scale  (Schiitzenberger, 
Compt.  rend.,  1869,  69,  200)  is  not  very  successful.  The  action  of 
sodium  on  sulphur  dioxide  in  presence  of  ethyl  ether  or  alcohol  (Abstr., 
1904,  ii,  250)  is  very  slow  and  gives  a  very  bad  yield.  Sodium  at  its 
melting  point  does  not  appreciably  combine  with  dry  sulphur  dioxide, 
and  does  not  act  on  liquid  sulphur  dioxide  at  -  10°,  but  when  kept  for 
fifteen  days  in  liquid  sulphur  dioxide  in  a  sealed  tube  at  20°  a  small 
quantity  of  sodium  hyposulphite  is  formed.  Sodium  acts  on  concen¬ 
trated  solutions  of  sodium  hydrogen  sulphite  with  explosive  violence, 
and  more  slowly  on  more  dilute  solutions,  but  in  neither  case  is  any 
hyposulphite  formed.  Sodium  amalgam  readily  reduces  solutions  of 
sodium  hydrogen  sulphite  to  the  hyposulphite,  but  the  method  is  not 
valuable  industrially. 

Calcium  has  no  action  on  liquid  sulphur  dioxide,  but  readily  reduces 
solutions  of  the  hydrogen  sulphite  to  the  hyposulphite.  The  stability 
of  sodium  hyposulphite  solutions  is  increased  by  adding  alkali 
hydroxides,  sodium  sulphide,  or  reduced  indigo  (compare  Meyer, 
Abstr.,  1903,  ii,  285).  E.  H. 
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Colloidal  Selenium.  P.  I.  Kholodny  («/.  Russ .  Phys.  Chem.  Roc., 
1906,  38,  ii,  127 — 147). — The  solutions  of  colloidal  selenium  used  by 
the  author  were  prepared  by  dissolving  in  water  the  red  selenium 
precipitated  on  reducing  selenium  dioxide  by  means  of  sulphur  dioxide 
(compare  Schulze,  Abstr.,  1886,  302).  Such  solutions  are  blood-red, 
but  if  sufficiently  diluted  with  water  assume  an  orange  tint.  They 
are  moderately  stable  and  only  slightly  opalescent  and  are  considerably 
more  transparent  than  silver  solutions  of  corresponding  concentration. 
The  precipitation  of  the  selenium  from  a  1*5%  solution  by  means  of 
various  acids,  alkalis,  and  salts  was  investigated.  The  density  of 
colloidal  selenium  was  determined  by  taking  advantage  of  the  observa¬ 
tion  that,  when  its  solution  is  treated  with  carbon  disulphide,  the 
latter  removes  the  whole  of  the  selenium  from  solution.  If  then  A 
represents  the  weight  of  the  colloidal  selenium  solution,  B  the  weight 
of  the  solution,  of  the  same  volume,  of  the  impurities  alone,  M  the 
weight  of  the  colloidal  selenium,  §  the  density  of  the  solution  of  the 
impurities,  and  x  the  required  density  of  the  colloidal  selenium, 
A  =  B  +  M  —  M8/  x.  The  application  of  this  method  to  colloidal  solutions 
containing  from  5  to  10%  of  selenium  gives  a  constant  value, 
D’l  4'26 — 4-27  for  colloidal  selenium.  The  constancy  of  this  value 
for  solutions  of  different  concentrations  indicates  that  the  solution  of 
the  selenium  occurs  without  diminution  of  the  total  volume  of  solvent 
and  solute.  The  above  value  for  the  density  of  colloidal  selenium 
agrees  with  that  given  by  various  authors  for  the  density  of  amorphous 
selenium.  T.  H.  P. 

Absorption  of  Nitrogen  and  Hydrogen  by  Aqueous  Solu¬ 
tions.  Gustav  von  Hufner  (Zeitsch.  physikal.  Chem.,  1907,57,611 — 
625). — The  absorption  coefficients  of  nitrogen  and  hydrogen  in 
solutions  of  dextrose,  laevulose,  arabinose,  erythritol,  aminoacetic 
acid,  a-aminopropionic  acid,  carbamide,  and  acetamide  have  been 
determined.  On  the  whole,  the  extent  to  which  the  absorption 
coefficient  falls  away  from  the  value  for  pure  water  is  proportional 
to  the  absolute  weight  of  the  solute  present.  The  chief  exceptions 
to  this  rule  occur  in  the  cases  of  acetamide  and  the  two  amino- 
acids.  J.  C.  P. 

Hydrazoic  Acid  [Azoimide].  Louis  M.  Dennis  and  Helen 
Isham  ( Ber .,  1907,  40,  458 — 468). — The  authors  describe  the  pre¬ 
paration  of  anhydrous  azoimide  by  the  action  of  sulphuric  acid  on 
potassium  trinitride.  The  various  precautions  taken  to  minimise  the 
danger  from  explosion  are  given  in  detail.  The  azoimide  so  obtained, 
which  is  practically  pure  (99’94%),  has  m.  p,  -80°  and  b.  p.  37°,  the 
latter  value  being  in  accordance  with  that  quoted  by  Curtius  and 
Radenhausen  (Abstr.,  1891,  524).  It  is  a  colourless,  mobile  liquid  at 
the  ordinary  temperature  and  may  be  kept  in  a  sealed  tube  for  several 
days  without  undergoing  decomposition.  The  authors  did  not  find  that 
azoimide  exploded  spontaneously  on  any  occasion.  The  explosion  is 
extremely  violent  when  the  acid  is  shaken  or  when  it  is  strongly 
heated. 
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The  vapour  density,  determined  at  a  temperature  25°  above  the 
boiling  point,  indicated  the  unimolecular  formula  HNg  for  azoimide. 

A.  McK. 

Products  Formed  from  Carbon,  Nitrogen,  and  Carbonates  of 
the  Alkaline  Earths.  Otto  Kuhling  ( Ber .,  1907,  40,  310—319). — 
An  examination  of  the  relative  quantities  of  cyanide  and  cyanamide 
obtained  by  heating  sugar  charcoal  (3  atoms)  with  the  pure  carbonates 
of  barium,  strontium,  and  calcium  (1  mol.)  in  a  stream  of  moist  or  dry 
nitrogen  free  from  carbon  dioxide  and  oxygen  at  temperatures  varying 
from  900°  to  1400°.  The  results  obtained  show  that  the  tendency  to 
take  up  nitrogen  falls  with  decreasing  atomic  weight.  At  1050 — 
1100°  barium  carbonate  gives  23'4%of  cyanide  and  1*6%  of  cyanamide; 
strontium  carbonate  at  1200 — 1250°,  1*4%  and  0'8%  respectively,  and 
calcium  carbonate  at  1350 — 1400°  does  not  form  a  trace  of  either. 
The  effect  of  adding  the  corresponding  chloride  to  the  mixture  is  to 
increase  the  percentage  of  the  cyanide  and  cyanamide.  The  paper 
contains  a  summary  of  the  patent  literature  bearing  on  the  subject. 

W.  R, 

Solubility  of  Carbon  in  Barium  and  Strontium  Carbides. 

H.  Morel  Kahn  ( Compt .  rend.,  1907,  144,  197 — 199.  Compare 
Abstr.,  1906,  ii,  538). — When  barium  carbide  in  a  charcoal  crucible 
is  subjected  to  a  current  of  550 — 600  amperes  at  about  90  volts  for 
six  minutes,  it  takes  up  from  P25%  to  1’50%  of  carbon,  and  the 
amount  increases  with  time  until  after  eleven  minutes  from  5-40%  to 
6 *20%  of  carbon  is  dissolved.  On  longer  heating,  the  variations  in 
the  amount  of  carbon  dissolved  are  considerable  and  do  not  depend 
on  the  solubility  of  the  carbon.  Under  the  same  conditions,  strontium 
carbide  dissolves  1*3%  to  1’5%  of  carbon  in  six  minutes  and  6*15%  to 
6’ 25%  in  ten  minutes.  The  results  are  entirely  similar  to  those 
obtained  with  calcium  carbide.  E.  H. 

Methods  of  Investigation  of  Silicate  Fusions.  Cornelius 
Doelter  ( Centr .  Min.,  1907,  1 — 2). — An  answer  to  the  remarks  of 
Day  and  Shepherd  (Abstr.,  1906,  ii,  770)  on  the  methods  employed 
for  the  determination  of  the  melting  points  of  silicates.  It  is  main¬ 
tained  that  the  optical  method  leads  to  as  accurate  results  as  the 
thermal  method.  L.  J.  S. 

Preparation  of  Pure  Helium  by  Filtration  of  the  Gases 
from  Cleveite  through  a  Quartz  Diaphragm.  Adrien  Jaquerod 
and  E.  Louis  Perrot  {Compt.  rend.,  1907,  144,  135 — 136.  Compare 
Abstr.,  1905,  ii,  10). — Quartz  is  quite  impermeable  to  all  gases  except 
hydrogen,  helium,  and,  perhaps,  carbon  monoxide  up  to  1067°.  This 
is  the  basis  of  a  method  of  obtaining  pure  helium  from  the  cleveite 
gases.  The  latter,  together  with  about  5%  of  oxygen  (for  the  oxida¬ 
tion  of  hydrogen  and  carbon  monoxide),  is  introduced  into  the  annular 
space  between  a  platinum  cylinder  and  a  quartz  bulb  placed  within  it, 
at  rather  more  than  atmospheric  pressure.  When  the  apparatus 
is  heated  to  about  1100°  and  the  quartz  bulb  evacuated,  helium 
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diffuses  through.  The  method,  although  very  slow,  effects  almost 
complete  purification,  spectroscopic  examination  of  the  gas  showing 
the  red  hydrogen  line  only  faintly,  and  the  nitrogen  bands  not  at  all. 

E.  H. 

Two  Chemical  Compounds,  each  containing  Three  Metals. 

Ernst  Janecke  ( Zeitsch .  physikal.  Chem.,  1906,  57,  507 — 510). — A 
study  of  freezing-point  curves  for  systems  of  three  metals  has  led  to 
the  recognition  of  the  compounds  NaKHg2  (m.  p.  188°)  and  NaCdHg 
(m.  p.  325°).  J.  C.  P. 

Lithium  Subchloride.  Antoine  Guntz  (Ann.  Chim.  Phys .,  1907, 
[viii],  10,  13 — 23.  Compare  Abstr.,  1896,  ii,  299,  359). — The  pro¬ 
duct  obtained  by  heating  lithium  chloride  with  lithium  in  a  current  of 
hydrogen  is  not,  as  previously  supposed  by  the  author,  lithium 
subchloride,  Li2Cl,  but  a  mixture  of  lithium  hydride  and  chloride. 
Attempts  to  prepare  the  subchloride  have  been  made  (1)  by  heating  a 
mixture  of  lithium  hydride  and  chloride  at  880°  under  reduced  pressure; 
(2)  by  heating  a  mixture  of  lithium  chloride  and  lithium  in  presence 
of  argon,  and  (3)  by  heating  a  mixture  of  lithium  and  lithium  chloride 
in  a  hermetically  sealed  steel  crucible  plunged  in  a  bath  of  melted 
calcium  chloride.  The  products  obtained  were  analysed,  and  in  no  ease 
could  the  formation  of  the  subchloride  be  definitely  established  although 
the  results  obtained  are  compatible  with  the  view  that  small  quantities 
of  the  salt  may  have  been  formed. 

Similar  results  have  been  obtained  by  Guntz  and  Bassett  in  the  case 
of  calcium  (Abstr.,  1906,  ii,  540).  Bunsen’s  failure  to  obtain  rubidium 
by  the  electrolysis  of  the  chloride  was  probably  due  to  the  formation 
of  rubidium  hydride  and  not  to  the  production  of  rubidium  subchloride 
as  he  supposed.  The  dissociation  of  an  alkali  hydride  when  dissolved 
in  the  chloride  of  the  same  metal  may,  under  certain  conditions,  give 
rise  to  a  finely-divided  deposit  of  the  metal  and  the  formation  of 
a  coloured  product  which  may  J)e  mistaken  for  the  subchloride  (compare 
Wohler  and  Kasarnowski,  Abstr.,  1906,  ii,  22).  T.  A.  H. 

Solubility  of  Alkaline  Earths  in  their  Molten  Chlorides. 
Kurt  Arndt  (Per.,  1907,  40,  427 — 431).— The  experiments  were 
carried  out  in  an  Heraus  crucible  electric  furnace  for  110  volts  and 
2  amperes  provided  with  a  Le-Chatelier  pyrometer  and  a  rheostat.  The 
determinations  were  made  in  two  ways,  by  heating  the  chloride  and  its 
corresponding  oxide  in  a  platinum  or  porcelain  crucible  and  estimating 
the  %  of  alkali  in  the  saturated  fused  mass,  or  by  studying  the  cooling 
curves  and  so  obtaining  the  equilibrium  between  solvent  and  solute. 
In  round  numbers,  1  molecule  of  calcium,  strontium,  and  barium  oxides 
are  dissolved  by  7,  3,  and  2  molecules  of  their  respective  chlorides.  In 
the  case  of  the  barium  chloride,  mixed  crystals  containing  17-7%  BaO 
were  isolated.  Fluorspar  has  practically  no  influence  on  the  solubility 
of  lime  in  calcium  chloride.  W.  B. 

Bleaching  Powder.  Eugen  Schwarz  (Zeitsch.  angew.  Chem .,  1907, 
20,  138 — 143). — The  author  discusses  the  views  recently  published  on 
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the  composition  of  bleaching  powder  (compare  Ditz,  Abstr.,  1899,  ii,  26  ; 
1901,  ii,  239;  1902,  ii,  656;  Winteler,  Abstr.,  1903,  ii,  145,  291  ; 
Tiesenbolt,  Abstr.,  1902,  ii,  562  ;  1906,  ii,  163).  Strontium  hydroxide 
'in  the  solid  state  and  in  solution  is  shown  to  be  analogous  with  calcium 
hydroxide  in  its  behaviour .  towards  chlorine.  A  strontium  bleaching 
powder  cannot  be  obtained  containing  such  a  high  proportion  of 
“bleaching”  chlorine  as  ordinary  bleaching  powder,  but  in  other 
respects  the  products  are  practically  identical. 

The  action  of  chlorine  monoxide  on  calcium  chloride  has  been 
studied.  The  amount  of  water  present  influences  the  reaction  to  a 
great  extent,  anhydrous  calcium  chloride  not  being  attacked,  whereas 
with  30%  of  water,  calcium  hypochlorite  is  first  produced,  which  under 
prolonged  action  of  the  chlorine  monoxide  is  converted  into  chlorate. 
A  sample  of  the  product  containing  a  high  percentage  of  hypochlorite 
is  stable  in  dry  air,  is  not  decomposed  readily  by  carbon  dioxide  when 
dry,  but  fairly  readily  when  moist.  A  “synthetic”  bleaching  powder, 
prepared  by  mixing  some  of  this  product  with  calcium  chloride  and 
containing  roughly  the  same  percentage  of  “  bleaching  ”  chlorine  as 
commercial  bleaching  powder,  when  treated  with  moist  carbon  dioxide 
gives  off  slowly  an  amount  of  chlorine  corresponding  with  that  present 
as  hypochlorite  only,  whereas  under  the  same  treatment,  the  com¬ 
mercial  product  parts  with  80%  of  its  bleaching  chlorine.  The  author 
therefore  concludes  that  bleaching  powder  is  not  a  mere  mixture  of 
calcium  chloride  and  calcium  hypochlorite,  but  consists  principally  of 
the  compound  CaOCl2 ;  carbon  dioxide  acts  on  this,  liberating 
hypochlorous  acid,  which  in  the  nascent  state  reacts  with  the  chloride 
portion  of  the  molecule,  converting  this  into  hypochlorite,  which 
is  susceptible  to  further  decomposition  by  the  carbon  dioxide. 

W.  H.  G. 

Two  New  Ammonium  Calcium  Sulphates.  Joh.  D’Ans 
(Her.,  1907,  40,  192 — 194.  Compare  Abstr.,  1906,  ii,  751  ;  Ditte, 
this  journal,  1877,  i,  440  ;  Bell  and  Taber,  Abstr.,  1906,  ii,  352). — 
Ammonium  pentacalcium  sulphate,  Ca5(NH4)2(S04)6,H20,  prepared  by 
boiling  calcium  sulphate  with  30%  aqueous  ammonium  sulphate  in  a 
reflux  apparatus,  crystallises  in  strongly  refracting  prisms,  and  closely 
resembles  the  analogous  potassium  salt  (van’t  Hoff,  Abstr.,  1904,  ii, 
561).  On  boiling  calcium  sulphate  with  40%  aqueous  ammonium  sul¬ 
phate,  ammonium  dicalcium  sulphate,  Ca2(NH4)2(S04)3,  is  formed ; 
this  crystallises  inpentagonaldodecahedra  and  decomposeson  prolonged 
boiling  with  the  mother  liquor,  forming  syngenite  and  ammonium 
pentacalcium  sulphate,  or,  in  contact  with  the  cooled  mother  liquor, 
forming  syngenite.  Both  of  these  new  double  salts  are  decomposed 
by  water.  G.  Y. 

Reversible  Action  of  Oxygen  on  Magnesium  Chloride. 
Fritz  Haber  (Zeitsch.  anorg.  Chem.,  1907,  52,  127 — 128). — A  com¬ 
parison  of  the  papers  published  simultaneously  by  Moldenhauer  (this 
vol,,  ii,  85)  and  by  Haber  and  Fleischmann  {ibid.,  ii,  84)  on  the 
equilibrium  between  magnesium  chloride  and  oxygen  has  made  it 
clear  that  the  partial  pressures  and  constants  in  the  table  given  by  the 
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latter  observers  do  not  correspond.  Although  the  general  results  of 
the  investigation  are  not  thereby  affected,  a  recalculation  of  the 
observations  and,  if  necessary,  a  repetition  of  some  of  the  experiments 
are  rendered  necessary ;  the  proper  values  will  be  communicated  later. 

It  is  pointed  out  that  the  so-called  “  concentrations  ”  of  the  re¬ 
acting  gases  given  in  Moldenhauer’s  paper  are  really  partial  pressures 
expressed  in  hundredths  of  an  atmosphere.  G.  S. 

Solubility  of  the  Hydrates  of  Magnesium  Bromide  and 
Iodide.  Boris  N.  Menschutkin  ( Zeitschr .  anorg.  Chern.,  1907,  52, 
152 — 158.  Compare  Abstr.,  1906,  i,  131,132,552,943). — Magnesium 
bromide  hexahydrate  was  obtained  pure  by  decomposing  the  dietherate 
with  water,  and  its  solubility  in  water  determined  from  0°  to  its  melt¬ 
ing  point,  164°.  The  solubility  at  18°  agrees  exactly  with  that  found 
by  Mylius  and  Funk  (Abstr.,  1897,  ii,  442),  but  not  with  the  value  ob¬ 
tained  by  Etard  (Abstr.,  1894,  ii,  442).  The  solubility  curve  is  com¬ 
pared  with  those  of  the  corresponding  alcoholates  ( loc .  cit.). 

Magnesium  iodide  octahydrate,  Mgl2,8H20,  was  obtained  by  the 
action  of  water  on  the  corresponding  dietherate,  and  its  solubility  in 
water  determined  from  0°  to  its  melting  point,  43'5°.  The  solubility 
of  the  hexahydrate,  the  stable  solid  phase  above  43‘5°,  has  been  deter¬ 
mined  from  the  latter  temperature  to  215°. 

Of  the  three  hexahydrates,  the  chloride  is  the  least  and  the  iodide 
the  most  soluble.  G.  S. 

Behaviour  of  Magnesium  Hydrogen  Carbonate  when  its 
Solution  is  Boiled.  R.  Rinne  {Chern.  Zeit-,  1907,  31,  125 — 126). — 
Magnesium  hydrogen  carbonate  was  prepared  by  the  action  of  carbon 
dioxide  on  pure  magnesia  suspended  in  distilled  water.  Aqueous 
solutions  of  this  magnesium  carbonate  were  found  not  to  deposit  all 
their  dissolved  magnesia  even  on  boiling  for  some  time.  P.  H. 

Solvent  Action  of  Water  on  Zinc  in  Brass.  Johannes  H. 
Aberson  {Chem.  Weekblad,  1907,  4,  32 — 34). — The  solvent  action  of 
soft  water  on  the  zinc  in  the  brass  gauzes  and  their  supports  in  the 
reservoir-filters  at  Wageningen  was  investigated.  The  corrosion 
rendered  the  supports  very  brittle,  due  to  their  transformation  into  an 
outer  crust  and  an  inner  core,  which  were  only  feebly  united.  Some¬ 
times  the  core  was  wanting.  The  brass  gauze  was  also  corroded. 
Analysis  of  the  outer  crust  showed  a  deficiency  in  zinc  of  about  6%, 
and  of  the  gauze  a  deficiency  of  about  27%,  and  a  corresponding 
increase  in  the  percentage  of  copper  in  each  case.  The  zinc  was 
estimated  as  oxide  and  the  copper  electrolytically.  The  author 
attributes  the  action  to  the  softness  of  the  wrater,  the  surface  of  the 
alloy  not  being  coated  with  carbonate.  The  oxygen  present,  con¬ 
tinually  renewed  by  pumping,  converted  the  zinc  into  oxide,  which 
then  dissolved  as  zinc  hydrogen  carbonate.  The  solution  of  the  zinc 
was  also  facilitated  by  electrolytic  action,  due  to  soldered  joints.  The 
author  has  noticed  the  solvent  action  of  this  water  on  zinc  and  lead, 
and  considers  that  filters  for  very  soft  water  should  be  constructed 
without  brass.  A.  J.  W. 
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Zinc-Thallium  and  Zinc-Iron  .4-lloys.  A-  y°x  Vegesack 
( Zeitsch .  anorg.  Chem.,  1907,  52,  30 — 40.  Compare  Heycock  and 
Neville,  Trans.,  1897, 71,  383). —  Zinc  and  thallium  have  only  a  limited 
mutual  solubility.  At  its  melting  point,  zinc  dissolves  about  2 "5%  of 
thallium,  the  melting  point  of  the  former  metal  being  thus  lowered 
about  3°;  at  the  melting  point  of  thallium  the  latter  metal  dissolves 
about  5%  of  zinc,  and  its  melting  point  is  lowered  about  4°.  The 
mutual  solubility  curves  could  not  be  determined  owing  to  the  thermal 
effects  on  admixture  being  very  slight. 

There  is  no  indication  of  chemical  combination  between  the  two 
metals,  and  they  show  practically  no  tendency  to  form  mixed  crystals. 

The  freezing  points  of  alloys  of  zinc  and  iron  up  to  about  24%  of 
zinc  have  been  determined,  and  indications  of  the  existence  of  the 
compounds  FeZn3  and  FeZn7  have  been  obtained. 

From  alloys  containing  11 — 24%  of  iron,  there  is  a  primary  separa¬ 
tion  of  crystals  of  unknown  composition  which  react  at  777°  with  the 
fused  mass  to  form  the  compound  FeZng.  The  latter  separates  primarily 
from  alloys  containing  4 — 11%  of  iron,  but  when  the  temperature 
falls  to  662°  it  reacts  with  the  fused  mass  to  form  the  compound  FeZn7. 
The  two  compounds  seem  to  be  miscible  to  a  slight  extent  in  the  solid 
form.  The  compound  FeZn7  forms  a  series  of  mixed  crystals  which 
are  saturated  when  7‘3%  of  iron  is  present.  Below  442°,  the  saturated 
mixed  crystals  react  with  the  fused  mass  to  form  another  series  of 
mixed  crystals  extending  from  0-7 — 7 ’3%  of  iron.  The  results  were 
confirmed  by  microscopic  examination. 

Alloys  containing  0-7 — 11%  of  iron  become  harder  and  more 
brittle  with  increase  in  the  amount  of  the  latter  metal ;  those  contain¬ 
ing  over  5%  of  iron  are  porous.  The  compounds  FeZn3  and  FeZn7  are 
also  porous  and  very  brittle.  G.  S. 

Action  of  Carbon  Dioxide  on  Metallic  Hydroxides.  Paul  N. 
Raikow  {Chem.  Zeit.,  1907,  31,  55 — 57,  87 — 89.  Compare  Abstr., 
1905,  ii,  85). — Carbon  dioxide  is  passed  into  the  mixture  obtained  by 
adding  to  a  normal  solution  of  metallic  salt  a  quantity  of  potassium 
hydroxide  sufficient  to  convert  about  one-fifth  of  the  metal  into 
hydroxide ;  the  increase  in  weight  due  to  combination  of  carbon 
dioxide  with  the  metallic  hydroxide  is  then  observed.  Under  these 
conditions,  magnesium  hydroxide  is  converted  completely  into  the 
hydrogen  carbonate,  zinc  and  cadmium  hydroxides  into  normal  carbon¬ 
ates,  mercuric  oxide  chiefly  into  the  normal  carbonate,  a  small  quantity 
of  an  acid  carbonate  also  being  formed ;  neither  mercurous  oxide  nor 
glucinum  hydroxide  combines  with  carbon  dioxide,  in  the  latter  case 
probably  owing  to  the  formation  of  a  soluble  basic  glucinum  sulphate 
stable  towards  carbon  dioxide.  Freshly  precipitated  glucinum  hydr¬ 
oxide  suspended  in  water  is,  however,  under  the  same  treatment, 
apparently  converted  into  the  basic  carbonate  BeC03,3Be(0H)2 
Aluminium,  chromium,  and  ferric  hydroxides  do  not  combine  with 
carbon  dioxide  under  this  treatment,  whereas  zirconium,  lanthanum, 
cerous  and  ceric  hydroxides  are  converted  into  the  respective  normal 
carbonates ;  although  cerous  carbonate  is  usually  described  as  being 
white,  that  obtained  under  these  conditions  is  yellow ;  thallous  hydr- 
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oxide  is  converted  completely  into  the  hydrogen  carbonate ;  yttrium 
hydroxide  into  the  basic  carbonate,  3Y2(C03)3,2Y(0H)8,  and  not  into 
the  normal  carbonate  obtained  by  Gleve  by  passing  carbon  dioxide 
into  water  containing  yttrium  hydroxide  in  suspension  ;  ferrous  and 
manganous  hydroxides  are  converted  chiefly  into  their  respective 
normal  carbonates,  a  small  quantity  of  an  acid  carbonate  also  being 
formed  in  each  case.  Freshly  precipitated  aluminium,  chromium, 
and  ferric  hydroxides  when  suspended  in  water  do  not  combine  with 
carbon  dioxide.  W.  H.  G. 

Action  of  Carbon  Dioxide  on  Metallic  Hydroxides.  Paul  N. 
Raikow  ( Ghem .  Zeit.,  1907,  31,  141 — 143.  Compare  preceding 
abstracts). — An  excess  of  carbon  dioxide  converts  nickel  hydroxide 
into  a  carbonate  of  the  formula  Ni3H2(C03)4 ;  this  substance  is  fairly 
soluble  in  a  solution  saturated  with  carbon  dioxide,  but  as  this  gas 
escapes  from  the  solution  the  carbonate  is  thrown  out.  An  analogous 
experiment  carried  out  with  a  cobalt  salt  led  to  no  definite  result. 
Freshly  precipitated  copper  hydroxide  suspended  in  water  is  not  acted 
on  by  carbon  dioxide  in  the  absence  of  air.  Cuprous  hydroxide  is  first 
converted  into  a  carbonate  of  the  formula  Cu3H(C03)2,  which,  however, 
subsequently  decomposes  completely.  Silver  only  gives  a  normal 
carbonate.  Freshly  precipitated  lead  hydroxide  is  converted  by  an 
excess  of  carbon  dioxide  into  normal  lead  carbonate.  The  investigation 
has  brought  to  light  the  existence  of  new  types  of  carbonates,  namely, 
the  1/4  saturated  nickel  carbonate,  Ni3H2(C03)4,  and  the  3/4  saturated 
copper  carbonate,  Cu3H(C03)2.  P.  H. 

Cadmium-Sodium  Alloys.  Nicolai  S.  Kurnakoff  and  A.  N. 
Kusnetzoff  (Zeitsch.  anorg.  Chem.,  1907,  52,  173 — 185.  Compare 
Abstr.,  1900,  ii,  277  ;  Heycock  and  Neville,  Trans.,  1889,  55,  673). — 
The  investigation  of  the  system  cadmium-sodium  by  thermal  and 
microscopic  methods  shows  that  the  metals  form  two  compounds  of  the 
respective  formulae  NaCd2  and  NaCdg. 

The  freezing-point  curve  of  the  system  shows  two  maxima  at  384° 
and  33*2  atom.  %  and  363°  and  14'25  atom.  %  of  sodium  respectively, 
corresponding  with  the  compounds  NaCd2  and  NaCd6,  as  well  as  three 
eutectic  points  at  95’40  and  99‘3%,  351°  and  19’2%,  and  291°  and 
5*5  atom.  %  of  sodium  respectively.  From  14*3  to  17%  of  sodium  a 
series  of  mixed  crystals  separates. 

The  compound  NaCd2  occurs  in  well-formed  octahedral  crystals,  has 
D4°  5'669,  and  is  only  slowly  acted  on  by  water;  its  crystallographic 
constants  have  also  been  determined.  The  compound  NaCd6  occurs  in 
cubic  crystals.  G.  S. 

Preparation  of  Pure  Praseodymium  Compounds.  N.  A. 
Orloff  (Chem.  Zeit.,  1907,  31,  115). — A  method  for  separating  praseo¬ 
dymium  completely  from  lanthanum.  The  praseodymium  compound 
containing  lauthanum  only  as  impurity  is  boiled  with  a  solution  of 
potassium  permanganate  and  mercuric  oxide,  to  which  a  solution  of 
cerium  chloride  is  then  gradually  added.  The  precipitate  obtained 
consists  of  the  higher  oxides  of  cerium  and  praseodymium,  whilst  the 
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lanthanum  remains  in  solution.  The  praseodymium  is  then  separated 
from  the  cerium  by  any  of  the  usual  methods.  W.  H.  G-. 

Separation  of  the  Barths  of  the  Yttrium  Group.  Anton 
Bettendorff  ( Annalen ,  1907,  352,  88 — 110). — After  separating  the 
oxides  of  the  cerium  group  from  the  mixed  oxides,  obtained  from 
orthite,  the  residue  is  treated  with  formic  acid  and  the  formates  so 
produced  are  separated  by  repeated  fractional  crystallisation  into  three 
principal  fractions  which  give  oxides  possessing  the  equivalents 
RO=  120*0,  9T7,  and  80*5  respectively. 

The  earth,  R"0  =  120*0,  dissolved  in  nitric  acid  and  freed  from  traces 
of  didymium  and  samarium  by  using  potassium  sulphate  (com;  are 
Bettendorff,  Abstr.,  1890,  851)  gave  by  partial  precipitation  with 
dilute  ammonia  a  brown  oxide  (RO  =  121*57)  and  a  very  light  yellow 
oxide (RO  =  119 ’90),  in  other  words, the  nearly  pure  oxides  of  terbium  and 
gadolinium.  ’By  repeated  partial  decomposition  of  the  nitrates  of  the 
oxide  (RO  =  91*7),  two  fractions,  RO=  82*0  and  RO  =  103*4 — 105*0, 
were  finally  obtained;  the  chloride  of  the  fraction  RO  =  82*0  gave  an 
intense  yttrium  spark-spectrum ;  the  concentrated  solution  of  the 
nitrates  of  the  oxides,  RO  =  103*4 — 105*0,  gave  by  treatment  with 
sodium  sulphate  sparingly  soluble  double  sulphates  of  a  yellow  oxide, 
RO  =  119 — 120,  practically  identical  with  that  obtained  above  from 
the  formates  least  soluble  in  water  (RO  =  120  0).  From  the  fraction, 
RO  =  80*5,  by  using  Rowland’s  method,  namely,  systematic  pre¬ 
cipitation  from  the  acidified  solution  of  the  nitrates,  a  white  oxide, 
RO  =  75*17,  was  obtained  finally;  since  a  solution  of  its  nitrate  did 
not  show  any  absorption  band  in  its  spectrum,  it  is  probably  pure 
yttrium  oxide. 

The  mixture  of  oxides  obtained  from  gadolinite  after  separation  of 
the  oxides  of  the  cerium  group  could  not  be  further  separated  by 
fractional  crystallisation  of  the  double  sulphates;  by  employing  von 
Welsbach’s  oxide  method  of  separation,  however,  the  following 
fractions  were  obtained :  ytterbium  material,  erbium  material,  and 
yttrium  material.  From  the  ytterbium  material  (RO  =  130*75 — 131*8) 
by  fractional  precipitation  with  ammonia  were  obtained  three  fractions, 
RO=  131*0,  131*5,  131*8;  it  is  at  present  impossible  to  say  which 
represents  the  purest  ytterbium  compound. 

From  the  erbium  material,  using  von  Welsbach’s  method,  the 
following  fractions  were  obtained:  RO=  129*0 — 127*0;  126*5,  123*0, 
and  120*0.  As  the  ytterbium  is  gradually  separated  by  fractional 
precipitation  with  ammonia  from  the  fraction  RO=  127 — 129*0,  the 
oxide  loses  its  rose-red  colour,  becoming  yellowish-brown,  RO=  128*5  ; 
the  author  therefore  concludes  that  the  rose-red  oxide  (RO=  126*63, 
R'"  =  166*0),  usually  supposed  to  be  erbium  oxide,  is  an  impure 
ytterbium  oxide  coloured  red  by  an  oxide  of  smaller  equivalent  weight 
and  stronger  basic  properties,  probably  thulium  oxide  ;  thulium  is 
present  in  large  quantities  in  the  fraction  RO  =  127 — 129. 

The  oxides,  RO  =  126*5,  were  not  further  separated.  The  oxides, 
RO  =  119 — 124,  gave  what  appeared  to  be  an  oxide  with  the  constant 
value  RO=  124*7,  but  this  could  not  be  further  investigated  owing  to 
the  small  quantity  obtained.  Since  the  absorption  spectrum  of  the 
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nitrate  solution  of  this  fraction,  RO  =  119 — 124,  shows  not  only  the 
presence  of  erbium  but  also  of  holmium,  whereas  the  absorption 
spectrum  of  the  solution  of  the  nitrate  of  the  terbium  oxide,  obtained 
from  orthite,  shows  the  presence  of  holmium  and  not  erbium,  it  follows 
that  holmium  is  separated  much  more  readily  from  erbium  by  means 
of  a  supersaturated  solution  of  sodium  sulphate  than  by  partial 
precipitation  with  ammonia.  By  using  Rowland’s  method  (Abstr., 
1894,  ii,  449)  it  was  possible  to  obtain  from  the  yttrium  material 
(RO  =  81*4)  a  yttrium  oxide,  RO  =  76*0,  containing,  however,  traces  of 
didymium ;  by  treating  the  nitrate  of  this  oxide  with  potassium 
sulphate,  it  was  possible  to  free  it  from  didymium  ;  the  oxide  then 
had  the  value  RO  =  75*33  ;  this  value  remained  unchanged  even  after 
further  treatment  by  Rowland’s  method.  The  spectrum  of  the 
sulphate  of  the  yttrium  oxide  (RO  =  75*16)  from  orthite,  although  very 
similar,  is  not  identical  with  that  of  the  sulphate  of  the  yttrium  oxide 
(RO  =  75*33)  from  gadolinite  ;  this  latter  oxide  appears  to  contain  the 
oxide  of  a  yet  unknown  element.  W.  H.  G. 

Double  Ammonium  Lead  Chlorides.  Harry  W.  Foote  and  L.  H. 
Levy  ( Amer .  Chem.  J .,  1907,  37,  119 — 123). — The  ammonium  lead 
chlorides  which  crystallise  from  aqueous  solutions  at  25°  have  been 
examined  by  heating  weighed  quantities  of  ammonium  chloride  and 
lead  chloride  with  a  known  quantity  of  water,  allowing  to  crystallise 
at  25°,  and  then,  to  ensure  equilibrium,  shaking  for  several  days  in  a 
thermostat  at  the  same  temperature.  The  solubility  data  indicate 
that  the  only  double  salt  has  the  composition  NH4Cl,2PbCl2.  No 
evidence  was  obtained  of  the  existence  of  the  double  salts, 
2NH4Cl,PbCl2  and  NH4Cl,PbCl2,H20,  which  have  been  described 
previously.  H.  M.  D. 

Double  Caesium  Lead  Bromides.  Harry  W.  Foote  {Amer. 
Chem.  J.,  1907,  37,  124 — 126). — The  conditions  of  formation  of  the 
known  double  bromides  of  caesium  and  lead  have  been  determined  at  25° 
by  solubility  measurements.  The  following  are  mean  values  for  the 
composition  of  the  aqueous  solutions  saturated  with  respect  to  the 


compounds  in  the  first  column  : 

%  CsBr 
in  solution 

%  PbBr2 
in  solution 

PbBr2  +  CsBr,2PbBr2 

.  0*28  ... 

.  0*32 

CsBr,2PbBr2  +  CsBr,PbBr2  ... 

.  17*75  ... 

.  — 

CsBr,PbBr2 +  4CsBr,PbBr2  ... 

.  36*80  ... 

— 

4CsBr,PbBr9  + CsBr 

.  54*43  ... 

.  .  — 

CsBr 

.  55*23  ... 

.  — 

H.  M.  D. 


Action  of  Carbon  Dioxide  on  Aqueous  Solutions  of  Lead 
Acetate.  Artur  Altmann  ( Zeitsch .  anorg.  Chem.,  1907,  52, 
219 — 228). — Solutions  of  lead  acetate  from  A/50  to  2A  were 
precipitated  by  excess  of  carbon  dioxide  at  intervals  of  temperature 
from  0—100°  and  the  precipitates  analysed.  The  proportion  of  the 
salt  precipitated  (as  normal  carbonate)  decreases  with  rise  of  tempera¬ 
ture  and  increased  concentration  of  the  acetate. 
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From  solutions  heated  at  100°  for  some  time  in  a  reflux  apparatus 
the  normal  carbonate  is  precipitated,  but  when  the  heating  is  carried 
out  in  such  a  way  that  the  acetic  acid  set  free  by  hydrolysis,  accord¬ 
ing  to  the  equation  :  Pb(C2H302)2  +  H20  =  0H*Pb,C2H302  +  C2H402, 
is  allowed  to  escape,  the  precipitate  obtained  with  carbon  dioxide  from 
dilute  solutions  consists  of  the  basic  salt,  2PbC08,Pb(0H)2,  whilst 
from  strong  solutions  mixtures  of  the  latter  salt  and  normal  carbonate 
are  precipitated.  G.  S. 

Alloys  of  Copper  and  Nickel.  W.  Guertler  and  Gustav 
Tammann  ( Zeitsch .  anorg.  Chem.,  1907,  52,  25 — 29.  Compare  Gautier, 
Abstr.,  1896,  ii,  646). — The  freezing-point  curve  of  copper-nickel  alloys 
falls  regularly  from  the  melting  point  of  nickel  to  that  of  copper, 
indicating  that  the  metals  form  a  continuous  series  of  mixed  crystals ; 
the  curve  is  slightly  concave  to  the  axis  of  composition. 

Pure  nickel  has  a  transition  point  at  320°,  above  which  it  is  no 
longer  magnetic ;  the  transition  temperature  is  progressively  lowered 
by  addition  of  copper  and  occurs  at  about  30°  when  42%  of  the  latter 
element  is  present. 

The  deductions  from  the  freezing-point  observations  are  borne  out  by 
a  microscopic  examination  of  etched  surfaces ;  even  in  slowly-cooled 
alloys,  however,  the  mixed  crystals  are  not  quite  homogeneous. 

G.  S. 

Electrolytic  Formation  of  Copper  Peroxide.  Erich  Muller 
and  Fritz  Spitzer  {Zeitsch.  Elehtrochem .,  1907,  13,  25 — 27). — When 
a  solution  of  cupric  oxide  in  a  very  concentrated  solution  of  sodium 
hydroxide  is  electrolysed,  a  yellow  substance  is  formed  at  the  anode 
which  behaves  like  a  peroxide.  The  same  substance  is  produced  when 
12 N  sodium  hydroxide  is  electrolysed  with  a  copper  anode  at  low 
temperatures  with  a  current  density  of  about  0'2  ampere  per  sq.  cm. 
The  substance  decomposes  into  oxygen  and  copper  oxide  and  cannot 
be  obtained  in  a  pure  state.  By  comparing  the  loss  of  weight  of  the 
anode  with  the  quantity  of  electricity  used  and  the  quantity  of  oxygen 
evolved,  it  is  found  that  the  copper  dissolves  in  the  tervalent  condition ; 
the  substance  may  therefore  be  Cu203.  T.  E. 

Cuprous  Metaphosphate.  Yictor  Auger  ( Compt .  rend.,  1907, 
144,  199 — 200). — When  metaphosphorie  acid  heated  to  dull  redness  is 
added  to  excess  of  copper  turnings  contained  in  a  platinum  capsule 
provided  with  a  lid  and  heated  to  a  similar  temperature,  the  copper 
dissolves  with  evolution  of  hydrogen  and  the  mass  becomes  brown. 

The  latter  is  immediately  oxidised  by  air,  but  if  the  mass  is  poured 
off  from  the  unattacked  copper  into  a  platinum  crucible  and  protected 
from  air,  on  cooling  it  deposits  lamellae  of  copper  in  weight  equal  to 
that  subsequently  found  in  the  residual  mass  in  the  form  of  cupric 
phosphate.  The  cuprous  metaphosphate  formed  is  thus  stable  at  a 
red  heat,  but  decomposes  on  cooling  into  cupric  metaphosphate  and 
copper. 

If  the  fused  mass  of  cuprous  metaphosphate  dissolved  in  excess 
of  metaphosphorie  acid  is  allowed  to  fall  in  small  drops  into  methyl 


INORGANIC  CHEMISTRY. 


175 


chloride,  transparent  vitreous,  pale  yellow  beads  of  cuprous  meta¬ 
phosphate  dissolved  in  excess  of  metaphosphoric  acid  are  obtained. 
These  can  be  kept  in  a  sealed  tube  for  some  days,  but  gradually 
become  reddish-brown  and  opaque.  The  change  occurs  immediately  on 
warming.  E.  H. 

A  New  Silicide  of  Manganese  Described  by  Gin.  Paul 
Lebeau  ( Compt .  rend.,  1907,  144,  85 — 86). — Polemical  against  Gin. 
The  crystalline  manganese  silicide  described  by  Gin  (this  voi.,  ii,  92)  is 
probably  an  impure  specimen  of  the  compound  SiMn2,  discovered  by 
Vigouroux  (Abstr.,  1896,  ii,  249)  and  reproduced  by  the  author  (Abstr., 
1904,  ii,  343).  M.  A.  W. 

Colloidal  Ferric  Hydroxide.  IV.  Preparation  of  Colloidal 
Ferric  Hydroxide  in  Presence  of  Barium  Nitrate,  Potassium 
Chloride,  and  Potassium  Nitrate.  A.  V.  Dumansky  {J.  Russ. 
Phys.  Chem.  Soc.,  1906,  38,  595  —  596.  Compare  Abstr.,  1905,  ii,  714). 
— The  author  regards  colloidal  solutions  of  ferric  hydroxide  as  emulsions 
of  very  small  bubbles,  the  walls  of  which  consist  of  the  colloidal  sub¬ 
stance,  and  the  contents  either  of  the  solution  used  or,  in  some  cases, 
of  water.  Where  the  walls  of  the  bubbles  are  impermeable  to  the  salt 
in  solution,  they  are  pressed  together  and  so  precipitated  by  the 
increased  osmotic  pressure  caused  by  raising  the  concentration  of  the 
salt.  If,  however,  these  colloidal  membranes  are  pervious  to  the  salt, 
no  such  precipitation  occurs,  the  added  salt  being  distributed  between 
the  solutions  inside  and  outside  of  the  bubbles.  The  author  has, 
indeed,  prepared  colloidal  ferric  hydroxide  solutions  containing,  per 
litre,  8'69  grams  of  barium  nitrate,  or  2452  grams  of  potassium  chloride, 
or  about  4  grams  of  potassium  nitrate.  T.  H.  P. 

Preparation  of  Small  Quantities  of  Chromium  for  Lecture 
Experiment,  &c.  J.  Olie,  Jun.  {Chem.  Centr.,  1906,  ii,  1755  ; 
from  Chem.  Weekblad,  3,  662 — 663). — In  order  to  demonstrate  the 
preparation  of  chromium,  50  grams  of  potassium  dichromate,  which 
has  been  melted  and  powdered,  is  mixed  with  18  grams  of  well-dried 
aluminium  powder  and  20  grams  of  this  powder  incorporated  with  100 
grams  of  a  mixture  of  160  grams  of  dry  aluminium  powder  with  450 
grams  of  calcined  chromium  oxide.  The  mass  is  ignited  by  means 
of  a  mixture  of  barium  peroxide  and  aluminium  powder  and  magnesium 
ribbon.  The  yield  varies  from  50  to  75%,  and  is  better  when  larger 
quantities  are  used.  In  the  latter  case  the  proportion  of  the  first 
mixture  maybe  reduced  to  10  to  15  grams.  E.  W.  W. 

Chromium  Boride.  Edgar  Wedekind  and  K.  Fetzer  {Ber.,  1907, 
40,  297 — 301.  Compare  Moissan,  Abstr.,  1894,  ii,  454  ;  Binet  du 
Jassoneix,  ibid.,  1907,  ii,  30  ;  Tucker  and  Moody,  Trans.,  1902,  81, 
16). — This  is  an  extension  of  the  inquiry  into  the  synthetic  use  of  the 
aluminothermic  process  for  the  combination  of  metals  and  metalloids 
(Abstr.,  1905,  ii,  322).  Whereas  pure  chromium  boride  cannot  be 
prepared  from  a  mixture  of  boron  and  chromium  oxide  in  an  electric 
furnace  as  the  carbon  cannot  be  removed,  it  is  obtained  as  a  silver 
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white,  crystalline  powder  when  boron  and  chromium  thermite  are 
caused  to  interact.  The  excess  of  chromium  is  removed  from  the 
powdered  regulus  by  treatment  with  dilute  hydrochloric  acid,  followed 
by  nitric  acid,  and,  finally,  aqua  regia. 

Chromium  boride ,  CrB,  is  more  difficult  to  fuse  than  chromium,  and 
has  D17  5'4,  and  hardness  8.  Acids  or  alkalis  have  no  action  on  the 
boride,  even  hydrofluoric  acid  alone,  or  when  mixed  with  nitric  acid. 
It  is  only  slightly  attacked  by  molten  sodium  hydroxide,  potassium 
nitrate,  or  potassium  chlorate  ;  sodium  peroxide,  however,  oxidises  it 
with  incandescence  to  borate  and  chromate.  When  heated  in  oxygen 
to  a  red  heat,  the  boride  only  undergoes  a  very  slight  change  in  colour. 
Chromium  boride  has  weak  magnetic  properties.  W.  R. 

Action  of  Silicon  Tetrachloride  on  Chromium.  Emile 
Vigouroux  ( Compt .  rend.,  1907,  144,  83 — 85.  Compare  Abstr.,  1906, 
ii,  32,  287,  451). — Silicon  chloride  is  decomposed  by  prolonged  heating 
in  contact  with  pure  chromium  at  1200°,  yielding  chromous  chloride 
and  the  chromium  silicide,  Cr3Si.2  (compare  Lebeau  and  Eigueras, 
Abstr.,  1903,  ii,  486),  60  grams  of  chromium  yielding  15  grams  of 
the  silicide.  M.  A.  W. 

Proportion  of  Chlorine  Precipitated  by  Silver  Salts  from 
Solutions  of  the  Green  Hydrate  of  Chromium  Chloride.  J.  Olie, 
J un.  ( Zeitsch .  anorg.  Ckem.,  1907,  52,  48—61). — The  paper  consists 
mainly  of  a  discussion  of  the  results  of  Weinland  and  Koch  (Abstr., 
1904,  ii,  488)  on  the  influence  of  the  nature  and  concentration  of 
the  silver  salt  and  the  nature  of  the  free  acid  on  the  proportion  of 
chlorine  precipitated  by  silver  salts  from  solutions  of  the  green  hydrate 
of  chromium  chloride,  with  some  additional  observations. 

According  to  Werner,  only  one-third  of  the  chlorine  should  be  pre¬ 
cipitated  by  silver  salts,  whereas  Weinland  and  Koch,  who  always  used 
at  least  3  equivalents  of  the  silver  salt  in  neutral  solution,  found 
that  more  than  2  equivalents  of  chlorine  were  precipitated.  The 
author  has  used  smaller  proportions  of  silver  salts  and  finds  that  even 
241  equivalents  of  silver  nitrate  precipitate  2  equivalents  of  chlorine. 
Whereas  the  silver  salts  of  strong  acids  only  partially  precipitate  the 
chlorine,  the  silver  salts  of  weak  acids  precipitate  the  3  equivalents 
almost  completely ;  this  is  ascribed  to  the  action  of  the  latter  class  of 
salts  in  removing  hydrogen  ions. 

The  action  of  neutral  salts,  such  as  sodium  and  ammonium  nitrates 
on  precipitation  by  silver  nitrate,  is  slight  in  small  concentration,  but 
a  large  amount  of  these  salts  greatly  increases  the  proportion  of 
chlorine  thrown  down. 

Strong  acids  at  first  cause  a  decrease  in  the  proportion  of  chlorine 
precipitated  until  in  certain  concentrations  only  1  equivalent  is 
affected ;  stronger  solutions  cause  an  increase  in  the  amount  pre¬ 
cipitated.  Weak  acids  have  a  much  smaller  effect.  It  is  suggested 
that  the  great  effect  of  strong  acids  and  neutral  salts  when  present  in 
considerable  concentration  is  due  to  direct  exchange  of  the  chlorine  in 
the  positive  nucleus  for  other  groups.  G.  S. 
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Dehydration  of  the  Isomeric  Hydrates  of  Chromium 
Chloride.  J.  Olie,  Jun.  ( Zeitsch .  anorg.  Chem.,  1907,  52,  62 — 67). — 
According  to  Werner,  the  green  hydrate  of  chromium  chloride  has 
4  molecules  of  water  of  constitution  and  2  of  water  of  crystallisation, 
whereas  the  6H20  of  the  violet  chloride  is  water  of  constitution. 
Werner’s  dehydration  experiments  have  been  repeated  at  the  ordinary 
temperature  and  the  results  confirmed. 

Further,  the  green  salt  was  heated  in  a  vacuum  over  sulphuric  acid, 
the  temperature  being  gradually  raised  to  100°.  Under  these  circum¬ 
stances  the  salt  did  not  melt ;  on  long  continued  heating  it  lost  rather 
more  than  4H20  as  well  as  a  little  hydrogen  chloride,  and  left  a  dark 
violet  residue  of  the  approximate  composition,  Cr2Cl50H,4H20,  which 
dissolved  in  water  to  form  a  solution  almost  identical  in  appearance 
and  behaviour  with  that  of  the  original  green  salt. 

The  violet  salt,  heated  under  the  same  conditions,  lost  rather  less 
than  4H20,  and  left  a  residue  of  approximately  the  same  composition 
as  that  obtained  from  the  green  salt.  G.  S. 

A  Chromium  Sulphate  in  which  the  Acid  is  Entirely  Masked, 
and  the  Equilibrium  of  Chromic  Solutions.  Albert  Colson 
( Gompt .  rend.,  1907,  144,  79 — 81). — When  a  slightly  acid  solution  of 
commercial  chromium  sulphate  is  allowed  to  evaporate  spontaneously 
after  several  months’  exposure  to  sunlight  (Abstr.,  1906,  ii,  74),  a 
mixture  of  violet  and  green  salts  is  obtained,  from  which  the  sulphate, 
Cr2(S04)3,6H20,  can  be  isolated  by  the  action  of  alcohol  in  the  form  of 
transparent,  green  leaflets,  insoluble  in  absolute  alcohol,  and  sparingly 
soluble  in  70%  alcohol ;  it  is  identical  with  the  sulphate  obtained  from  a 
chromic  acid  solution  saturated  at  -  4°  with  sulphur  dioxide  (Abstr., 

1906,  ii,  233). 

A  cold  solution  of  chromium  sulphate  is  therefore  an  equilibrium 
mixture  of  the  violet  sulphate  and  the  three  green  sulphates, 
Cr2(S04)3,6H20  ;  Cr2(S04)2(0H)(S04H),  and  Cr2S04(0H)2(S04H)2. 

M.  A.  W. 

Condensed  Chromic  Sulphates.  Albert  Colson  ( Compt .  rend., 

1907,  144,  206 — 208.  Compare  Abstr.,  1905,  ii,  94  ;  Recoura,  Abstr., 
1896,  ii,  27). — The  equilibrium  indicated  in  the  following  equation, 
2Cr2(S04)3  +  H20  =  H2S04  +  Cr40(S04)5,  is  only  relatively  stable,  and 
the  pentasulphaie,  Cr40(S04)5,  is  acted  on  by  boiling  water  with 
momentary  production  of  a  fresh  quantity  of  acid,  thus  :  Cr40(S04)5  + 
H20  =  Cr402(S04)4  +  H2S04.  This  is  proved  by  the  repeated  boiling  of 
a  JVj  10  solution  of  the  normal  green  sulphate,  Cr2(SO4)3,10H2O,  cooling 
very  rapidly,  and  then  adding  baryta  solution.  Measurement  of  the 
heat  developed  shows  that  each  successive  boiling  after  the  first 
liberates  sulphuric  acid  according  to  the  second  equation. 

From  its  exceedingly  slow  rate  of  dissolution  in  cold  water  and  from 
its  cryoscopic  behaviour,  the  author  considers  that  the  green  sulphate 
obtained  by  Wyrouboff  (Abstr.,  1902,  ii,  565)  by  drying  the  violet 
sulphate  at  110°  has  not  the  formula,  Cr2(S04)3,5H20,  attributed  to  it 
by  that  author,  but  is  a  condensed  sulphate.  By  drying  the  powdered 
violet  sulphate  at  90°  for  twelve  hours,  it  loses  11H20,  and  the  pro- 
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duct  is  much  more  rapidly  dissolved  by  cold  water  than  is  the  sulphate 
dried  at  110°.  A  cryoscopic  determination  showed  that  the  lowering 
of  the  freezing  point  of  the  solution  obtained  is  approximately  half 
that  given  by  the  normal  sulphate  containing  the  same  amount  of 

so4:cr-so4-Cr:so4 .  .  .  . 

*  1  *  1  *  is  suggested  r  or  the  green 


chromium.  The  formula 
sulphate. 


so4:cr-so4*Cr:so4 


E.  H. 


Dichromate  and  Chromate.  Julius  Sand  and  K.  Kaestle 
( Zeitsch .  anorg.  Chem.,  1907,  52,  101 — 103.  Compare  Abegg  and  Cox, 
Abstr.,  1904,  ii,  662  ;  Sand  and  Eisenlohr,  following  abstract). — Abegg 
and  Cox  consider  that  a  dichromate  solution  contains  mainly  Cr04" 
ions  and  undissociated  chromic  acid,  the  proportion  of  Cr207"  ions 
being  small.  The  authors  adduce  evidence  to  show  that  the  acid 
resulting  from  the  hydration  of  chromium  trioxide  is  at  least  of 
medium  strength,  and  suggest  that  in  dichromate  solutions  there  is  a 
hydrolytic  equilibrium,  Cr207"  +  H20  2Cr04"  +  2H.  The  experi¬ 

ments  have,  however,  not  led  to  a  conclusive  result. 

If  the  above  equilibrium  exists  in  solution,  the  expression 
/fc  =  [Cr04"]2[H‘]2/[Cr207"]  must  be  constant.  To  test  this  point,  the 
concentration  of  hydrogen  ions  in  solutions  of  potassium  dichromate, 
and  in  solutions  of  the  same  salt  partially  neutralised  with  potassium 
hydroxide,  have  been  measured  by  their  action  on  a  mixture  of 
potassium  iodide  and  iodate,  as  already  described.  The  reaction  will 
be  represented  by  the  ionic  equation,  3Cr207"  +  51'  + 103'  =  6Cr04"  +  3I2, 
and  is  accelerated  by  H'  ions. 

The  “  constant,”  calculated  on  the  above  assumptions,  gave  values 
which  were  not  even  approximately  equal.  This  deviation  is  not  due 
to  the  direct  action  of  dichromate  on  potassium  iodide,,  as  the  rate  of 
reaction  between  these  substances  is  much  slower  than  the  main 
reaction.  The  disturbance  is  probably  due  to  the  catalytic  effect  of 
some  product  formed  during  the  reaction. 

For  this  reason  the  equilibrium  constant  cannot  be  accurately 
determined,  but  an  approximate  estimate  gives  ifc=l’5x  10~13  at  25°, 
from  which  it  can  be  calculated  that  a  OJA  solution  of  potassium 
dichromate  is  hydrolysed  to  the  extent  of  O' 18%. 

The  constant, of  the  equation  d\lC\jdt  =  ^1[H']2[I']2[I03],  required 
for  the  determination  of  k,  was  determined  directly  ;  it  has  the  value 
1-6  x  1011  at  25°.  G.  S. 


Poly  molybdates.  I.  Progressive  Neutralisation  of  Com¬ 
mercial  Ammonium  Molybdate.  Julius  Sand  and  Fi  Eisenlohr 
{Zeitsch.  anorg.  Chem .,  1907,  52,  68 — 86). — Junius  (Abstr.,  1905,  ii, 
825)  has  shown  that  commercial  ammonium  molybdate  has  the 
formula  (NH4)10Mo12O41.  The  authors  in  the  course  of  an  investiga¬ 
tion  of  the  progressive  neutralisation  of  the  salt  by  sodium  hydroxide 
have  obtained  evidence  that  at  least  one  intermediate  polymolybdate 
ion,  Mo60228',  is  formed  before  the  bivalent  orthomolybdate  ion,  Mo04", 
is  reached. 

Ammonium  molybdate  seems  to  undergo  ionisation  normally, 
(NH4)10Mo12O41  =  10NH4* +Mo1204110'.  On  progressive  neutralisation 
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there  are  two  possibilities  :  (1)  in  the  original  solution  there  may  be  a 
hydrolytic  equilibrium,  Mo1204110' +  7H20  12Mo04"  +  14H*,  in 

which  case  the  gradual  addition  of  sodium  hydroxide  will  remove  the 
H*  ions,  and  in  all  stages  of  the  process  there  will  be  equilibrium 
between  Mo12O4110',MoO4"  and  H*  ions  in  varying  proportions;  (2) 
there  may  be  one  or  more  intermediate  poly  molybdate  ions.  Experi¬ 
ment  shows  that  the  second  alternative  is  correct  and  the  composition 
of  one  poly  molybdate  has  been  determined  by  an  electrochemical 
method  (this  abstract)  and  by  a  kinetic  method  (succeeding  abstract). 

It  is  pointed  out  that  if  a  simpler  polymolybdate  is  formed  during 
neutralisation,  the  curve  representing  the  hydrogen  ion  concentration 
plotted  against  the  amounts  of  sodium  hydroxide  added  must  show  a 
break.  To  test  this  point,  the  E.M.F.  of  a  polymolybdate  solution  in 
which  the  hydrogen  ion  concentration  remained  constant  throughout 
the  experiment  was  measured  against  a  corresponding  solution,  to 
which  gradually  increasing  amounts  of  sodium  hydroxide  were  added, 
and  a  distinct  break  in  the  curve  was  observed.  From  the  position  of 
the  break,  it  was  estimated  to  occur  when  one  of  the  two  equations, 
Mo12°4i10'  +  6 OH'  =  2Mo60228'  +  3H20  or  Mo1204110'  +  60R'  =  4Mo8On"" 
+  3H20,  is  satisfied.  The  form  of  the  curve  is  in  favour  of  the  first 
equation,  and  this  view  was  confirmed  by  a  kinetic  method  (see 
succeeding  abstract). 

There  are  indications  that  a  second  polymolybdate  ion  is  formed 
in  the  course  of  neutralisation,  and  the  matter  is  being  further  investi¬ 
gated.  G.  S. 

Polymolybdates.  II.  Action  of  the  Iodide-Iodate  Mixture 
on  Ammonium  Molybdate.  Julius  Sand  and  F.  Eisenlohr  (Zeitsch. 
anorg.  Chem.,  1907,  52,  87 — 100,  Compare  preceding  abstract). — In 
the  former  paper,  evidence  has  been  adduced  to  show  that  the  com¬ 
plex  ion  of  ammonium  molybdate  is  partially  hydrolysed  in  solution 
according  to  the  equation  Mo1204110'  +  3H20  zzl  2Mo60228/  +  6H>  ;  in 
the  present  paper  this  view  is  confirmed,  and  the  determination  of  the 
numerical  value  of  k=  [3kIo60228']2[H,]6/[Mo1204l10']  described. 

Dushman  (Abstr.,  1904,  ii,  718)  has  shown  that  the  rate  at  which 
iodine  is  liberated  from  a  mixture  of  potassium  iodide  and  iodate  in 
acid  solution  is  proportional  to  the  iodate  ion  concentration  and  to  the 
square  of  the  iodine  and  hydrogen  ion  concentrations.  As  this  affords 
a  convenient  means  of  measuring  hydrogen  ion  concentrations,  the 
rate  at  which  iodine  was  liberated  from  mixtures  of  potassium  iodide 
and  iodate  with  ammonium  molybdate  was  determined.  Whilst  no 
constant  value  for  k  is  obtained  on  the  assumption  that  Mo3On""  ions 
are  present  (compare  previous  abstract),  good  constants  are  obtained  on 
the  view  that  Mo0O228'  ions  take  part  in  the  equilibrium.  The  numerical 
value  of  k  at  25°  is  3 “80  x  10  -31,  from  which  it  can  be  calculated  that 
a  0’01  molar  solution  of  ammonium  molybdate  is  hydrolysed  to  the 
extent  of  0T9%  and  is  1'17  x  10~4  normal  with  regard  to  hydrogen 
ions.  G.  S. 

Thorium  Chloride,  Oxychloride,  Hydride  and  Nitride. 
Camille  Matignon  and  Marcel  Delepine  (Ann.  Chim.  Phys.,  1907, 
[viii],  10,  130 — 144). — This  paper  gives  a  fuller  account  of  work 
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already  partly  recorded  (Abstr.,  1901,  ii,  106;  compare  also  Abstr., 
1901,  ii,  60;  Kriiss,  ibid,.,  1897,  ii,  456;  Rosenheim,  Samster,  and 
Davidsobn,  ibid.,  1903,  ii,  601  ;  Matignon  and  Bourion,  ibid.,  1904,  ii, 
340;  Moissan  and  Martinsen,  ibid. ,  1905,  ii,  531).  Anhydrous 
thorium  tetrachloride  may  be  prepared  by  heating  thoria  strongly  in  a 
porcelain  tube  and  passing  over  it  a  current  of  carbon  monoxide  and 
chlorine,  but  more  rapidly  by  heating  the  oxide  to  a  temperature 
below  that  of  the  melting  point  of  thorium  tetrachloride  in  the  vapour 
of  carbon  tetrachloride.  The  principal  by-product  of  the  reaction  is 
carbonyl  chloride,  but  small  quantities  of  hexachloroethane  and  tetra- 
chloroethylene  are  also  produced,  probably  due  to  the  decomposition  of 
the  carbon  tetrachloride  under  the  influence  of  heat. 

In  the  foregoing  reaction,  thorium  oxychloride,  T1iOC12,  appears  to  be 
produced  as  an  intermediate  product,  and  may  be  isolated  by  stopping 
the  reaction  when  the  product  contains  thorium  tetrachloride  and 
thoria  in  the  ratio  8  or  9  :  1,  and  treating  this  with  absolute  alcohol, 
when  a  residue  of  the  oxychloride  in  small,  colourless  needles  is 
obtained.  It  is  soluble  in  water  without  decomposition,  but  is  slowly 
attacked  by  alcohol  with  the  elimination  of  a  small  quantity  of 
chlorine.  The  anhydrous  oxychloride  on  exposure  to  air  absorbs 
moisture  and  is  converted  into  the  hexahydrate  described  by  Rosenheim, 
Samster,  and  Davidsohn  ( loc .  cit.).  The  latter,  under  reduced  pressure, 
forms  the  pentahydrate,  Th0Cl2,5H20,  and  this  dehydration  appears  to 
proceed  further  with  the  eventual  formation  of  a  trihydrate.  It  was 
found  impossible  to  prepare  pure  thorium  by  reducing  thoria  with 
sodium  (compare  Moissan  and  Honigschmidt,  Abstr.,  1906,  ii,  678). 

Thorium  hydride,  ThH4,  is  not  rapidly  decomposed  by  water  or 
hydrochloric  acid  in  the  cold;  it  is  completely  dissociated  at  390° 
under  atmospheric  pressure.  The  heat  of  formation,  deduced  in¬ 
directly  (compare  Matignon,  1899,  ii,  273  ;  1905,  ii,  235),  is  21-4  Cal., 
whence  it  appears  that  it  is  more  easily  dissociated  than  the  hydrides  of 
barium,  lithium,  and  calcium. 

Thorium  nitride,  Tb3N4,  prepared  by  heating  thorium  strongly  in  a 
current  of  nitrogen,  is  a  yellowish  maroon  powder,  infusible  at  a  red 
heat,  and  is  decomposed  slowly  by  cold  and  immediately  by  warm 
water,  liberating  ammonia.  It  is  not  dissociated  even  at  a  red  heat  in 
a  vacuum,  but  burns  in  the  air  with  incandescence,  but  without  the 
sparkling  brilliance  of  thorium.  The  nitride  described  by  Kohlschiitter 
(Abstr.,  1901,  ii,  598)  is  not  decomposed  by  water  or  acids,  and  his 
suggestion  that  it  is  a  polymeride  of  the  foregoing  is  scarcely  tenable 
as  it  is  lighter  in  colour,  and  since  it  has  not  been  obtained  free  from 
thoria  it  is  probably  an  oxynitride  of  the  formula  Tb4N205. 

T.  A.  H. 

Decomposition  of  Antimony  Hydride.  Alfred  Stock,  Franz 
Gomolka,  and  Hans  Heynemann  (j?er.,  1907,  40,  532 — 570.  Com¬ 
pare  Stock  and  Guttmann,  Abstr.,  1904,  ii,  246). — The  rate  of 
decomposition  of  antimony  hydride  in  glass  vessels  in  the  presence  of 
an  antimony  mirror  has  been  determined  from  the  increase  of 
pressure  at  constant  volume,  a  correction  being  applied  for  the 
molecular  attraction  of  the  hydride,  which  causes  a  deviation  from 
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Boyle’s  law  of  12‘6  mm.  at  25°  and  760  mm.  With  a  given  vessel 
and  a  mirror  deposited  at  150°  the  initial  velocity  of  reaction  is  fairly 
constant,  but  in  successive  experiments  in  the  same  vessel  the  initial 
velocity  is  constant  only  after  the  superposition  of  three  mirrors  upon 
one  another. 

The  authors  confirm  Stock  and  Guttmann’s  observation  that  the 
activity  of  an  antimony  mirror  is  determined  largely  by  the  nature  of 
the  surface,  but  deny  that  the  activity  is  dependent  on  the  concentra¬ 
tion  of  the  hydride  from  which  the  mirror  is  produced. 

The  authors  contend  that  their  measurements  are  those  of  a  chemical 
reaction  and  not  of  diffusion  phenomena,  because  the  temperature 
coefficient  is  2 -050  between  15°  and  25°,  and  1‘909  between  25°  and 
35° ;  the  temperature  coefficients  of  chemical  reactions  lie  between  2 
and  3  at  the  ordinary  temperature.  The  addition  of  hydrogen  does  not 
affect  the  rate  of  decomposition,  and  under  given  conditions,  the 
relative  velocity  of  the  reaction  is  nearly  proportional  to  the  square 
root  of  the  concentration  of  the  antimony  hydride. 

In  the  presence  of  oxygen,  the  antimony  mirror  is  poisoned  com¬ 
pletely  for  several  hours  ;  then  it  recovers  and  the  reaction  proceeds 
with  increased  velocity.  The  mirror  is  unaffected  by  oxygen  in  the 
complete  absence  of  antimony  hydride ;  hence  the  poisoning  is  due  to 
oxidation,  not  of  the  mirror  itself,  but  of  the  hydride  or  of  some 
compound  formed  intermediately,  by  which  a  layer  of  oxide  is  formed 
and  destroys  contact  between  the  hydride  and  the  catalyst.  The 
“revivifying”  of  the  mirror  may  be  due  to  the  reduction  of  this  oxide 
by  the  antimony  hydride ;  the  increased  velocity  of  the  reaction  is 
not  due  to  the  water  so  produced,  but  may  be  consequent  on  changes 
in  the  surface  of  the  catalyst  caused  by  successive  oxidation  and 
reduction. 

Black  antimony  (compare  Stock  and  Siebert,  Abstr.,  1906,  ii,  34) 
is  not  poisoned  by  oxygen,  and  is  changed  into  the  ordinary  metallic 
mirror  after  the  decomposition  of  the  antimony  hydride  has  been  in 
progress  for  a  few  minutes. 

Photographs  of  antimony  mirrors,  produced  under  different  condi- 
tious,  are  given.  C.  S. 

Theory  of  the  Decomposition  of  Antimony  Hydride.  Alfred 
Stock  and  Max  Bodenstein  ( Ber .,  1907,  40,  570 — 575.  Compare 
preceding  abstract). — The  results  ( loc .  cit.)  agree  with  those  calculated 
by  means  of  the  equation  M=aCP,  where  M  is  the  quantity  adsorbed, 
C  the  concentration  of  the  hydride,  and  a  and  p  constants  dependent 
on  the  nature  of  the  substance  and  the  temperature.  The  decom¬ 
position  of  antimony  hydride  is  probably  a  slow  chemical  reaction, 
modified  by  adsorption  phenomena.  C.  S. 

Peroxides  of  Bismuth.  V.  Alexander  Gutbier  and  R.  BOnz 
( Zeitsch .  anorg.  Chem.,  1907,  52,  124 — 126.  Compare  Abstr.,  1906,  ii, 
174,  2.54,  551,  678). — Lorch  ( Inaug .  Diss.,  Munich,  1893)  claims  to  have 
obtained  sodium  metabismuthate  by  the  action  of  sodium  peroxide  and 
chlorine  on  bismuth  hydroxide  at  the  temperature  of  a  freezing 
mixture.  The  authors  have  repeated  his  experiments,  and  find  that 
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the  products  are  brown  in  colour,  completely  soluble  in  concentrated 
nitric  acid,  continue  to  lose  alkali  on  washing,  and  contain  compara¬ 
tively  little  active  oxygen.  They  consider  that  derivatives  of 
“  bismuthic  acid  ”  cannot  be  obtained  in  the  presence  of  sodium 
hydroxide.  G.  S. 
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Mineralogical  Chemistry. 


Fumarole  Action.  II.  Ferdinand  Henricii  (Zeitsch.angew.Chem., 
1907,  20,  179 — 181.  Compare  Abstr.,  1906,  ii,  685). — In  extension 
of  his  previous  experiments,  the  author  has  found  that  on  passing  a 
slow  current  of  steam  over  a  mixture  of  sand  and  sodium  or  potassium 
chloride  heated  to  bright  redness,  an  appreciable  quantity  of  these 
salts  is  volatilised.  This  fact  serves  to  account  for  the  presence  of 
sodium  or  potassium  chloride  on  the  surface  of  fumaroles.  P.  H. 

Cinnabar  from  Sonoma  Co.,  California ;  Gypsum  and  Calcite 
from  Terlingua,  Texas.  Arthur  Sachs  ( Centr .  Min.,  1907, 
17 — 19). — Crystallographic  descriptions  are  given  of  these  minerals. 

L.  J.  S. 

Uranium  Ores  from  German  Bast  Africa.  Willy  Marckwald 
(Centr.  Min.,  1906,  761 — 763). — Enclosed  in  sheets  of  mica  from  Luk- 
wengule  in  the  Uruguru  Mountains,  Morogoro  district,  are  crystals 
of  pitchblende,  which  are  largely  altered  to  a  yellow  uranyl  carbonate. 
Analysis  1  is  of  the  pitchblende,  and  II  of  the  uranyl  carbonate  for 
which  the  name  rutherfordine,  after  E.  Rutherford,  is  proposed  (not  to 
be  confused  with  rutherfordite  from  Rutherford  Co.,  North  Carolina) 


u,o8. 

uoa. 

PbO. 

FeO. 

CaO. 

Si02. 

h2o.  co2. 

Gangue. 

Total. 

Sp.  gr. 

I. 

87-8 

— 

7-5 

1-0 

2-1 

0-3 

(D5 

0-2 

99-4 

8-84 

II. 

— 

83*8 

1-0 

0-8 

1-1 

— 

0-7  121 

0-8 

100-3 

4-82 

Analysis  II  corresponds  with  the  formula  U02C03. 

The  carbon  dioxide  is  not  expelled  below  a  temperature  of  300° 
Anhydrous  uranyl  carbonate  has  not  before  been  met  with  in  nature, 
nor  has  it  been  prepared  artificially ;  attempts  to  obtain  it  from  the 
ammonium  double  salt  were  unsuccessful.  The  radioactivity  of  this 
pitchblende  and  of  the  rutherfordine  is  about  20%  higher  than  that 
of  pitchblende  from  Joachimsthal,  L.  J.  S. 

Apatite  and  Milarite  from  Switzerland.  Karl  Busz  (Centr. 
Min.,  1906,  753 — 761). — A  crystallographic  description  is  given  of 
adularia,  quartz,  milarite,  and  apatite  from  a  new  occurrence  on  the 
Rhone  Glacier. 

The  perfectly  developed  crystals  of  the  apatite  are  pale  violet  in 
colour  ;  a  :  e  =  1  :  0’7335.  The  following  analysis,  by  K.  Walter,  proves 
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the  material  to  be  an  almost  pure  fluor-apatite.  Determinations  of  the 
refractive  indices  are  given  : 

Total  less 

P205.  (Al,Fe)203.  MnO.  CaO.  MgO.  K20.  Na20.  H20.  F.  Cl.  OforF.Sp.gr. 
41-44  0-94  0-39  54'80  0’14  0’45  0;53  0’22  2*93  trace  100-61  3-195 

L.  J.  S. 

Constitution  of  Biotite.  Karl  Dalmer  (Centr.  Min.,  1907, 
51 — 58.  Compare  Abstr.,  1898,  ii,  440). — Tschermak’s  theory,  which 
explains  the  composition  of  biotite  by  assuming  mixtures  of  muscovite 
and  olivine  molecules,  is  discussed ;  the  author  finds  it  necessary  to 
consider  the  olivine  to  be  hydrated.  Biotites  are  divided  chemically 
into  (1)  normal  biotites  (mixtures  of  muscovite  and  olivine  molecules), 
including  anomite,  haughtonite,  protolithionite,  meroxene,  and  lepido- 
melane  ;  (2)  acid  biotites  or  phengite-biotites  (mixtures  of  phengite 
and  olivine,  or  of  phengite,  muscovite,  and  olivine  molecules),  including 
phlogopite  and  zinnwaldite.  L.  J.  S. 

Tourmaline  from  Brazil.  Gustav  Reimann  ( Jahrb .  Min.,  1907, 
Beil.-Bd.,  23,  91 — 162). — Detailed  descriptions  are  given  of  the  forms 
of  160  crystals.  The  optical  and  pyro-electrical  characters  were  also 
investigated.  L.  J.  S. 

Order  of  Separation  in  Silicate  Fusions.  Rudolf  Freis 
{Jahrb,  Min.,  1907,  Beil.-Bd.,  23,  43 — 90). — Mixtures  of  two  or  three 
of  the  minerals  diopside,  anorthite,  olivine,  nepbeline,  orthoclase,  and 
magnetite  were  fused,  and  the  melting  points  of  the  glasses  and  of  the 
crystallised  products  were  determined.  In  the  latter,  the  order  of 
separation  of  the  minerals  was :  magnetite,  olivine,  diopside, 
anorthite,  diopside,  nepheline,  orthoclase  ;  this  being  the  same  order 
as  given  by  Rosenbusch  for  igneous  rocks,  except  that  in  the  fusions 
diopside  separated  after  as  well  as  before  anorthite.  An  accumulation 
of  certain  materials  in  the  fusions  is  suggestive  of  magmatic 
differentiation.  In  these  silicate  fusions  dissociation  takes  place,  and 
the  laws  of  dilute  solutions  are  not  applicable.  L.  J.  S. 
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Physiological  Chemistry. 


Artificial  Parthenogenesis  by  Momentary  Elevation  of 
Temperature.  Ralph  S.  Lillie  ( Proc .  Amer.  physiol.  Soc.,  1906, 
xvi — xvii ;  Amer.  J.  Physiol.,  18). — Exposure  of  star-fish  eggs  to 
34 — 38°  for  from  30  to  120  seconds  is  followed  by  apparently  normal 
development.  W.  D.  H. 

Chemistry  of  Cell  Division,  Maturation,  and  Fertilisation. 
Albert  P.  Mathews  (Amer.  J.  Physiol.,  1907,  18,  89 — 111). — The 
paper  is  highly  speculative.  The  chemical  basis  of  cell  division  is 
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probably  a  process  of  respiration,  the  astral  figure  being  a  localised 
region  at  the  centre,  of  which  there  is  intense  reduction  ;  an  oxydase 
and  free  oxygen  are  other  factors  concerned.  W.  D.  H. 

Temperature  and  Carbon  Dioxide  Excretion  in  Rats  kept 
in  Very  Moist  or  Very  Dry  Atmospheres.  John  J.  R,. 
Macleod  {Amer.  J.  Physiol.,  1907,  18,  1 — 13). — The  harmful  effect  of 
a  warm,  humid  atmosphere  on  man,  as  compared  with  dry  air  of  the 
same  temperature,  is  well  known  to  experience,  but  has  never  been 
accurately  investigated  to  any  extent.  The  present  research  on  rats 
showed  that  in  these  animals  which  do  not  depend  greatly  for  heat  regu¬ 
lation  on  evaporation  from  the  body  surface,  little  or  no  deleterious 
effect  of  humidity  could  be  observed.  Such  animals,  however,  are  not 
able  to  withstand  hot,  dry  atmospheres  so  well  as  man  can. 

W.  D.  H. 

Contact  Action  in  Biological  Chemistry.  Enzyme  and 
Plasma.  Thomas  Bokorny  ( Chem .  Zeit.,  1907,  31,  139 — 141). — A 
variety  of  reactions  which  are  effected  by  organised  ferments  or  by 
enzymes  may  also  be  brought  about  by  means  of  inorganic  catalysts. 
The  efficiency  of  an  inorganic  catalyst  may  be  impaired  by  certain 
substances,  but  can,  as  a  rule,  be  restored  by  suitable  treatment, 
whereas  a  ferment  once  poisoned  is  completely  destroyed.  The 
phenomena  of  respiration  and  assimilation  are  regarded  as  examples  of 
enzyme  action.  P.  H. 

The  Sugar  in  Blood  and  Tissues.  Edward  S.  Edie  and  D.  Spence 
( Bio-chem .  J.,  1907,  2,  103 — 111). — The  blood  with  aseptic  precau¬ 
tions  is  dialysed  against  saline  solution  for  40 — 50  hours  in  an  ice 
chamber,  and  the  sugar  in  the  dialysate  estimated  by  a  gravimetric 
copper  method.  The  sugar  is  present  (1)  as  free  sugar,  (2)  in  com¬ 
bination  with  proteid  or  lecithin,  and  (3)  as  polysaccharide.  The 
method,  although  lengthy,  is  regarded  as  more  trustworthy  than  others, 
such  as  the  mercury  precipitation  method.  The  corpuscles  are  dovoid 
of  sugar.  W.  D.  H. 

Oxydases  in  Blood.  Walther  Ewald  ( Pjluger's  Archiv,  1907, 
116,  334 — 346). — A  discussion  of  the  work  of  others  on  the  three 
oxydases  described  in  blood  precedes  the  experimental  portion  of  the 
paper.  The  three  enzymes  are  a-oxydase,  which  oxidises  easily  oxidis- 
able  substances ;  peroxydase,  which  activates  intermediate  peroxides 
and  so  oxidises  substances  difficult  of  oxidation  ;  and  superoxydase 
(catalase  or  hsemase),  which  serve  as  a  protective  means  of  the  body 
cells  against  the  too  great  activity  of  peroxydases.  This  is  the  view 
of  Bach  and  Chodat,  which  is  regarded  as  untenable  by  the  author. 
Cyanide  poisoning  is  shown  to  lessen  the  amount  of  catalase,  and  to 
increase  the  readiness  with  which  oxyhsemoglobin  is  reduced. 

W.  D.  H. 

Action  of  Serum  and  Tissue  Extracts  on  Blood  Coagula¬ 
tion.  Leo  Loeb  ( Proc .  Amer.  physiol.  Soc.,  1906,  xvii ;  Amer.  J. 
Physiol.,  18). — Both  the  coagulin  of  tissue  extracts  and  the  thrombin 
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of  serum  are  believed  to  act  independently  on  fibrinogen.  This  conclu¬ 
sion  is  drawn  mainly  from  observations  on  invertebrate  blood,  but  it  is 
unlikely  that  there  is  any  essential  difference  between  this  and  verte¬ 
brate  blood,  although  in  the  latter  case  complications  arise  from  the 
presence  of  substances  in  the  serum  which  accelerate  or  hinder  the 
action  of  tissue  coagulins.  W.  D.  H. 

Influence  of  Lecithin  on  Digestive  Ferments.  Siegmund 
Kuttner  (Zeitsch.  physiol.  Chem.,  1907,50,  472 — 496). — The  results 
obtained  by  the  addition  of  lecithin  emulsion  to  an  artificial  gastric 
digest  appear  to  be  very  varying  ;  the  methods  adopted  were  numerous, 
and  included  that  with  Mett’s  tubes.  The  general  conclusion  is  drawn 
that  the  influence  of  lecithin  below  certain  limits  is  beneficial ;  above 
these  it  hinders  protein-hydrolysis.  The  same  conclusion  is  drawn  in 
reference  to  trypsin.  The  favouring  influence  of  lecithin  on  the  fat¬ 
splitting  enzyme  of  pancreatic  juice  is  more  marked.  W.  D.  H. 

Occurrence  of  Indole  in  Human  Gastric  Contents.  Hermann 
Strauss  ( Biochem .  Zeitsch. ,  1907,  3,  26 — 29). — In  reference  to  the 
discovery  of  indole  in  the  gastric  contents  by  Albu  and  Neuberg  in 
cases  of  gastric  cancer,  the  author  points  out  that  he  once  found  it 
in  a  case  of  stenosis,  in  which  the  putrefactive  process  occurred  in 
the  stomach.  He  has  since  searched  for  it,  but  never  found  it  in 
similar  cases.  In  the  author’s  case,  as  in  cancer,  there  was  subacidity 
of  the  gastric  juice.  W.  D.  H. 

The  Occurrence  of  Brepsin  in  the  Pancreas.  Horace  M. 
Yernon  ( Zeitsch .  physiol.  Chem.,  1907,  50,  440 — 441). — Polemical 
against  K.  Mays  (this  vol.,  ii,  38).  W.  D,  H. 

The  Lipase  of  Intestinal  Juice.  W.  Boldyreff  (Zeitsch. 
physiol.  Chem.,  1907,  50,  394 — 413). — Lipase  is  present  in  pure 
intestinal  juice.  It  acts  better  on  emulsified  than  on  non-emulsified 
fats.  It  is  weaker  than  pancreatic  lipase  ;  its  action  is  not  favoured 
by  the  presence  of  bile,  and  but  little  weakened  by  the  presence  of 
antiseptics.  W.  D.  H. 

The  Value  of  Betaine  in  the  Sheep.  W.  Yoltz  (P finger's 
Archiv,  1907,  116,  307 — 333). — If  betaine  is  given  to  a  dog,  the  total 
nitrogen  in  it  is  excreted  the  same  day.  In  herbivora  (sheep),  it  is 
retained  longer  in  the  body.  In  these  animals,  contrary  to  what  is 
found  in  carnivora,  betaine  is  split  up  in  the  body,  and  some  of  the 
non-nitrogenous  portion  is  not  excreted  in  the  urine  ;  it  is  possible  that 
this  is  harmful.  W.  D.  H. 

Katabolism  of  Glycine  in  Badly  Nourished  Conditions  of 
the  Infant.  Ludwig  F.  Meyer  and  Hans  Rietschel  (Biochem.  Zeitsch., 
1907,  3,  31 — 44), — In  normal  conditions,  glycine  is  completely  burnt 
in  the  body.  In  the  present  investigation,  it  wTas  added  to  the  food  of 
infants  suffering  from  malnutrition.  They  show  a  diminution  of  the 
power  to  utilise  glycine  ;  in  some  cases,  acidosis  and  glycosuria  occurred 
also.  The  condition  is  regarded  as  one  in  which  the  oxidative  energy 
of  the  body  is  lessened.  W.  D.  H. 
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Creatine  and  Creatinine  in  Human  Metabolism.  Kj.  Otto 
af  Klebcker  (Biochem.  Zeitsch.,  1907,  3,  45 — 87.  Compare  Abstr., 
1906,  ii,  295). — Any  biological  relationship  between  these  two  bases  is 
questionable.  If  given  to  an  animal  they  are  excreted  in  the  urine 
unchanged,  and  of  the  two  creatinine  is  the  more  readily  eliminated. 
Urinary  creatinine  is  wholly  of  endogenous  origin  ;  its  relationship  to 
the  muscular  creatine  has  not  been  proved,  and  is  considered 
uncertain.  Folin  has  come  to  much  the  same  conclusions. 

W.  D.  H. 

The  Mechanism  of  Proteid  Assimilation.  Ch.  Inagaki 
( Zeitsch .  physiol.  Chem.,  1907,  50,  449 — 471). — Nucleo-histone  unites 
with  proteoses  in  a  salt-like  way,  so  long  as  it  is  in  a  free  or 
dissociated  condition,  so  that  it  is  possible  that  proteoses  introduced 
into  the  blood  stream  may  be  fixed  by  the  cell  substance  in  this  way. 
No  evidence  of  any  such  fixation  was  found  in  the  blood  itself. 

W.  D.  H. 

Sparing  Action  of  Gelatin.  J.  R.  Murlin  ( Proc .  Amer.  physiol. 
Soc.,  1906,  xii — xiii  j  Amer.  J.  Physiol.,  18). — Lusk  and  Nolan  showed 
that,  in  diabetes,  gelatin  may  yield  up  to  60%  of  its  weight  as  dextrose. 
The  present  research  was  made  to  determine  to  what  extent  this 
carbonaceous  part  of  the  gelatin  molecule  will  account  for  its  proteid- 
sparing  action,  but  the  conclusion  is  arrived  at  that  this  action  is 
entirely  accounted  for  by  its  nitrogenous  constituents.  W.  D,  H. 

The  Replacement  of  Proteid  by  Gelatin.  Peter  Ron  a  and  W. 
MCller  (Zeitsch.  physiol.  Chem.,  1907,  50,  263 — 280). — The  sparing- 
action  of  gelatin  is  one  of  the  oldest  known  facts  in  reference  to  meta¬ 
bolic  investigations.  Its  power  to  replace  other  proteids  is  limited,  and 
this  is  now  explicable  because  it  lacks  the  tyrosine  and  tryptophan 
groups.  Kaufmann  (Abstr.,  1905,  ii,  735)  is  one  of  the  latest  to 
determine  the  extent  of  sparing-action,  and  the  present  experiments, 
like  his,  were  made  on  dogs,  but  in  this  case  the  addition  of  the  missing 
groups  did  not  increase  the  value  of  the  gelatin.  W.  D.  H. 

Action  of  Vegetable  Cathartics  on  the  Isolated  Centre  of  a 
Jelly-Fish.  John  B.  MacCallum  (J.  Biol.  Chem.,  1907,  2,  385 — 390). 
— Various  vegetable  purgatives  stimulate  the  isolated  central  portion 
of  Poly  orchis  to  contract  rhythmically.  There  is,  however,  no  proof 
that  this  region  is  free  from  nerves,  and  so  no  conclusion  can  be  drawn 
that  the  purgatives  act  on  the  muscular  tissue  alone.  W.  D.  H. 

Nutrition  of  the  Excised  Mammalian  Heart.  Charles  C. 
Guthrie  and  F.  H.  Pike  (Amer.  J.  Physiol.,  1907,  18,  14 — 38). — 
Defibrinated  blood  and  serum  were  found  superior  to  saline  solutions 
for  keeping  the  excised  heart  beating.  A  certain  degree  of  capillary 
pressure  appears  also  to  be  essential.  A  strip  of  cat’s  aorta  behaves 
very  like  a  strip  of  ventricle.  W,  P,  H. 
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Cause  of  the  Staircase  Phenomenon.  Frederic  S.  Lee  ( Proc . 
Amer.  -physiol .  Soc.,  1906,  xviii — xix  ;  Amer.  J.  Physiol.,  18). — The 
staircase  phenomenon  in  muscle  is  due  to  the  accumulation  of 
fatigue  products,  namely,  carbon  dioxide,  mono-potassium  phosphate, 
and  sarcolactic  acid.  W.  D.  H. 

Creatinine  and  Creatine  in  Meats  and  their  Products. 

Harry  S.  Grindley  and  H.  S.  Woods  ( J .  Biol.  Chem.,  1907,  2, 
309 — 326). — Folio’s  colorimetric  method  was  employed.  Contrary  to 
C.  S.  Johnson’s  statement,  fresh  meat  contains  only  the  faintest  trace 
of  creatinine.  The  results  of  creatine  estimation  in  various  fresh  meats 
are  given  in  tabular  form.  Similar  determinations  are  given  for 
various  meat  extracts  ;  in  these  the  proportion  of  the  two  substances 
varies  very  much.  W.  D.  H. 

Formation  of  Fat  in  Animals  Fattened  for  Slaughter. 

George  T.  Kemp  and  L.  D.  Hall  (Proc.  Amer.  physiol.  Soc.,  1906, 
xix;  Amer.  J.  Physiol.,  18). — The  fat  was  never  found  microscopically 
within  the  sarcolemma  ;  still  very  lean  flesh  yields  more  fat  by 
extraction  than  can  be  accounted  for  by  the  adipose  tissue  revealed 
by  the  microscope.  No  support  was  found  in  favour  of  the  view  that 
toughness  of  meat  is  due  to  the  thickening  of  the  sarcolemma. 

W.  D.  H. 

Chemical  Examination  of  Human  Bone-Marrow  under 
different  Pathological  Conditions.  Julius  Wohlgemuth  (Chem. 
Centr.,  1906,  ii,  1770;  from  Arbeit.  Path.  Inst.  Berlin). — The  pre¬ 
sence  of  albumoses,  and  principally  of  deutero-albumoses  and  a  nucleo- 
proteid  which  contained  a  considerable  quantity  of  phosphorus, 
has  been  detected  in  a  number  of  samples  of  human  bone-marrow. 
When  the  aqueous  extract  was  made  faintly  acid  with  acetic  acid,  a 
precipitate  was  formed  which  after  washing,  dissolving  in  ’  sodium 
carbonate,  and  reprecipitating  formed  a  snow-white  powder  which 
gave  a  moderately  strong  reaction  with  orcinol-hydrochloric  acid ;  it 
contained  45' 01%  0,  5'91%  H,  14'21%  N,  1-78%  P,  and  0’315%  S. 

E.  W.  W 

The  Change  Produced  in  Milk  by  Sodium  or  Potassium 
Hydroxide.  Friedrich  Kruger  (Zeitsch.  physiol.  Chem.,  1907,  50, 
293 — 302). — Gautier  and  Morel  have  recently  pointed  out  that  the 
addition  of  potassium  or  sodium  hydroxide  to  milk  causes  a  red 
coloration.  The  present  paper  points  out  that  the  reaction  was 
described  by  the  author  twelve  years  ago.  The  best  result  is  obtained 
when  the  milk  contains  1 — 2%  of  sodium  hydroxide.  All  attempts 
to  separate  the  colouring  matter  have  failed,  but  the  presence  of  both 
caseinogen  and  lactose  is  necessary  for  its  production!  An  elevated 
temperature  increases  the  rapidity  of  its  appearance.  W.  D.  H. 

Bile  in  Human  Milk.  J.  L.  B.  van  der  March  (Pharm. 
Weekblad,  1907,  44,  153 — 155). — The  author  has  detected  bile  in 
a  sample  of  human  milk  from  a  patient  who  developed  jaundice  after 
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each  confinement.  The  milk  was  a  deep  yellow  colour  with  a  green 
fluorescence.  After  thirty  minutes,  it  had  separated  into  a  deep  yellow, 
fatty  layer,  and  an  almost  colourless  aqueous  liquid.  The  percentage 
of  solid  residue  was  13T,  including  7T4%  of  fat,  2'09%  of  lactose, 
0T24%  of  ash,  and  3 '746%  of  proteids.  The  fab  contained  urobilin 
and  a  smaller  amount  of  bilirubin,  but  the  aqueous  liquid  was  wholly 
free  from  them.  A.  J.  W. 

[Alleged]  Formation  of  Free  Nitrogen  During  Intestinal 
Putrefaction.  August  Krogh  {Zeitsch.  physiol.  Chem.,  1907,  50, 
289 — 292.  Compare  Schittenhelm  and  Schroter,  Abstr.,  1904,  ii,  139  ; 
Oppenheimer,  ibid.,  361). — Free  nitrogen  is  not  found  in  intestinal 
putrefaction.  W.  D.  H. 

The  Effect  of  Amino-Acids  on  the  Elimination  of  Acetone 
Derivatives.  L.  Borchardt  and  F.  Lange  ( Beitr .  chem.  Physiol. 
Path.,  1907,  9,  116 — 133.  Compare  Borchardt,  Abstr.,  1906,  ii,  312  ; 
Embden,  Salomon,  and  Schmidt,  Abstr.,  1906,  ii,  375). — Glycine, 
alanine,  and  asparagine  tend  to  reduce  the  amount  of  acetone 
eliminated  from  the  organism  both  in  the  urine  and  in  the  breath. 
Glutamic  acid  does  not  tend  to  increase  the  amount  of  acetone,  whereas 
leucine  produces  a  considerable  increase  in  the  acetone  eliminated.  In 
all  cases  the  amount  in  the  breath  was  less  than  that  in  the  urine. 

J.  J.  S. 

Phenolglycuronic  Acid.  Ernst  Salkowski  and  Carl  Neuberg 
( Biochem .  Zeitsch.,  1907,  2,  307 — 311). — Neuberg  and  Naimann’s  syn¬ 
thetical  phenolglycuronic  acid  (Abstr.,  1905,  i,  412)  is  identical  with 
the  acid  obtained  from  the  urine  of  a  sheep  to  which  500  grams  of 
phenol  had  been  administered,  at  the  rate  of  5  grams  per  day.  The 
phenolglycuronic  acid  may  be  separated  from  the  benzoic  and  hippuric 
acids  which  are  also  formed  by  means  of  cold  water,  in  which  it  is 
readily  soluble.  J.  J.  S. 

Occurrence  of  Bile  Acids  in  Faeces  under  Normal  and 
Pathological  Conditions.  Hans  Ury  {Chem.  Centr.,  1906,  ii, 
1682  ;  from  Arb.  Path.  Inst.,  Berlin). — Normal  faeces  do  not  contain 
taurocholic  or  glycocholic  acid,  and  cholic  acid,  if  present,  occurs  only 
in  extremely  small  traces.  The  bile  acids,  and  in  some  cases  their  de¬ 
composition  products,  can  be  detected,  however,  in  pathological  excre¬ 
ments  which  have  an  abnormal  consistency,  but  the  quantity  is  small. 

E.  W.  W. 

Influence  of  Work  in  Phloridzin  Diabetes.  Graham  Lusk 
( Proc .  Amer.  physiol.  Soc.,  1906,  xii ;  Amer.  J.  Physiol.,  18). — 
Mechanical  effort  in  a  fasting  dog  made  diabetic  by  phloridzin  only 
slightly  increases  proteid  metabolism,  but  leads  to  a  slight  increase  in 
the  sugar  output,  which  may  be  derived  from  the  residue  of  glycogen 
present  in  the  animal.  W.  D.  H. 
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Diastatic  Ferment  in  the  Tissues  in  Diabetes.  Francis  A. 
Bainbridge  and  Arthur  P.  Beddard  ( Bio-chem .  J.,  1907,  2,  89 — 95). — 
The  liver  and  muscles  of  diabetic  men  and  depancreatised  cats  contain  a 
diastatic  ferment,  but  whether  in  greater  amount  than  usual  was  not 
ascertained.  Sometimes  it  is  present  in  the  blood  also.  Its  activity  is 
not  increased  by  the  addition  of  a  boiled  extract  of  pancreas. 

W.  D.  H. 

Treatment  of  Diabetes  by  Secretin.  Nellis  B.  Foster  ( J .  Biol. 
Chern.,  1907,  2,  297 — 304). — No  benefit  was  observed  in  treating  cases 
of  diabetes  with  secretin.  This  coincides  with  the  statements  of 
Bainbridge  and  Beddard  (Abstr.,  1906,  ii,  786)  as  opposed  to  those 
of  Moore  and  his  colleagues  (ibid.,  ii.,  186,  787).  W,  D.  H. 

Treatment  of  Diabetes  by  Secretin.  Henry  D.  Dakin  and 
C.  C.  Ransom  (J.  Biol,  Chem.,  1907,  2,  305 — 307). — One  case  only  is 
described  ;  the  use  of  secretin  lessened  the  output  of  sugar  slightly, 
but  this  was  not  permanent,  nor  so  great  as  in  Moore’s  cases. 

W.  D.  H. 

Pharmacological  “  Action  at  a  Distance.”  Albert  P.  Mathews 
(Amer.  J.  Physiol.,  1907,  18,  39 — 46). — Metallic  silver  and  copper  in 
the  neighbourhood  of  echinoderm  eggs  cause  them  to  put  on  fer¬ 
tilisation  membranes.  Mercury  (when  the  eggs  are  sensitive),  iodine, 
and  bromine  cause  the  same  result.  Iron,  nickel,  lead,  tin,  platinum, 
gold,  and  probably  hydrogen  wero  ineffective.  Membrane  formation 
is  followed  by  liquefaction  ;  this  occurs  only  on  the  side  toward  the 
metaland  away  from  the  metalloid.  This  is  explained  on  an  electrical 
hypothesis,  positive  ions  being  driven  away  from,  and  negative  ions 
attracted  to,  the  metallic  wire.  W.  D.  H. 

Pharmacological  Action  of  Ammonium  Salts.  Albert  P. 
Mathews  (Amer.  J.  Physiol.,  1907,  18,  58 — 63). — Although  the 
pharmacological  action  of  most  salts  is  ionic,  in  the  case  of  ammonium 
salts,  their  characteristic  stimulating  action  is  due  to  the  amount  of 
undissociated  ammonium  hydroxide  present,  and  probably  to  the 
nascent  ammonia  formed  from  the  latter.  In  this  case,  there  has 
therefore  to  be  taken  into  account  non-ionic  or  rather  twin-ionic  action 
such  as  that  caused  by  ±  >NHg  particles.  Perhaps  the  activity  of 
free  alkaloids  is  due  to  similar  causes.  W.  D.  H. 

Rhythm  of  Turtle’s  Sinus  Venosus  in  Isotonic  Solutions  of 
Non-Electrolytes.  Harold  E.  Eggers  (Amer.  J.  Physiol .,  1907,  18, 
64 — 70). — Isotonic  solutions  of  sugar,  urea,  and  glycerol  stimulate  the 
turtle’s  sinus  venosus,  as  they  do  the  heart  of  Limulus.  They  act 
depressingly  on  the  cardiac  muscle  of  Limulus,  and  this  is  regarded  as 
support  to  the  neurogenic  theory  for  the  vertebrate  heart.  The 
action  of  these  substances  on  heart  tissue  is  through  the  osmotic 
factor.  W.  D.  H. 


190 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Relation  of  Antitoxin  to  the  Globulin  of  Blood- Serum. 
The  Leucocyte  Reaction  during  Immunisation  with  Diph¬ 
theria-Toxin.  J.  C.  G.  Ledingham  (J.  Hygiene,  1907,  7,  65 — 91, 
92 — 100). — During  the  immunisation  with  diphtheria-toxin  of  a  horse 
which  finally  failed  to  yield  high-grade  antitoxic  serum,  the  globulin 
of  the  blood  showed  no  tendency  to  increase.  A  slight  rise  in  total 
proteid  was  due  to  albumin.  The  failure  of  the  horse  was  probably 
related  to  the  initial  high  globulin-content  of  its  blood.  In  a  goat, 
the  rise  in  total  proteid  affected  mainly  the  albumin  fraction.  In  the 
case  of  a  horse  which  yielded  a  high-grade  serum,  the  globulin,  and 
especially  the  euglobuliu  fraction,  progressively  increased.  The  pseudo¬ 
globulin  contains  most  of,  if  not  all,  the  antitoxin,  but  it  is  possible 
this  holds  good  when  the  antitoxin  content  is  steadily  rising.  In  the 
goat,  the  antitoxin  in  the  two  kinds  of  globulin  may  vary  at  different 
periods  in  the  course  of  immunisation. 

The  increase  in  polynuclear  leucocytes  which  follows  the  injection 
of  large  and  increasing  amounts  of  diphtheria-toxin  is  merely  an 
evidence  of  efficient  cell- stimulation,  and  is  not  necessarily  accom¬ 
panied  by  increased  formation  of  antitoxin.  W.  D.  H. 

Tetanus-Toxin,  Antitoxin,  and  Brain  Emulsions.  L.  Noon 
(J.  Hygiene,  1907,  7,  101 — 104). — The  affinity  of  brain  matter  for 
tetanus-toxin  is  specific,  as  is  that  of  antitoxin.  A  solution  of  pure 
toxin  is  easily  rendered  innocuous  by  treatment  with  brain  matter,  but 
if  a  small  dose  of  antitoxin  has  been  added  to  the  toxin  some  hours 
beforehand,  treatment  with  brain  matter  no  longer  suffices  to  render 
the  solution  atoxic.  The  free  toxin  is  removed,  and  a  toxic  compound 
of  toxin  and  antitoxin  was  isolated.  Both  brain-toxin  combinations 
and  antitoxin-toxin  compounds  dissociate  with  more  or  less  rapidity, 
unless  in  the  presence  of  enough  free  toxin  (and  free  brain  or  anti¬ 
toxin)  to  maintain  the  state  of  equilibrium.  Consequently,  to  obtain 
a  neutral  mixture,  a  large  excess  of  brain  or  antitoxin  must  be  added 
beyond  the  combining  equivalent.  The  dissociation  is  thus  reduced 
until  free  toxin  is  no  longer  recognisable.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Bacteria  which  form  Creatinine.  Nina  Autonoff  ( Cenlr .  Bakt. 
Par.,  1907,  43,  i,  209 — 212). — Various  bacilli  of  the  Coli  group  were 
found  to  cause  the  formation  of  creatinine  when  grown  in  peptone 
broth.  Subsequently  it  was  found  that  the  same  property  was 
possessed  by  micro-organisms  of  widely  differing  groups  ;  a  list  of 
cases  where  positive  and  negative  results  were  obtained  is  given.  The 
bacteria  which  gave  a  positive  result  are  usually  also  efficacious  in 
forming  acids.  W.  D.  H. 
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Bacterial  Decomposition  of  “  Sulphocyanide.”  Renato 
Perotti  ( Ghem .  Centr.,  1906,  ii,  1777 — 1778  ;  from  Staz.  sper.  agrar. 
ital.,  39,  406 — 412). — Solutions  of  “sulphocyanide,”  either  alone  or 
mixed  with  nutritive  substances  such  as  dipotassium  hydrogen  phos¬ 
phate  or  dextrose,  after  remaining  in  water  for  twenty-four  hours, 
were  sterilised  by  heating  in  autoclaves  for  ten  minutes  at  120°  on 
two  successive  days,  and  after  filtering  were  again  sterilised  ;  the 
composition  of  the  thiocyanate  was  not  affected  by  this  treatment. 
After  impregnating  with  active  bacteria,  complete  decomposition  of 
the  ammonium  thiocyanate  with  formation  of  ammonia  was  found  to 
take  place  only  when  dipotassium  hydrogen  phosphate  and  dextrose 
were  present,  hence  ammonium  thiocyanate  doubtless  yields  ammonia 
when  used  as  a  manure.  E.  W.  W. 

The  Synthesis  of  Organic  Phosphorus  Compounds  in 
Killed  Yeast  Cells.  Leonid  Iwanoff  ( Zeitsch .  physiol.  Chem.,  1907, 
50,  281 — 288). — If  zymin  is  added  to  a  solution  of  cane-sugar  and 
inorganic  phosphates  and  fermentation  allowed  to  take  place,  the 
phosphoric  acid  is  combined  with  an  organic  compound,  being  con¬ 
tained  in  an  aldo-  or  keto-group.  W.  D.  H. 

Intermediate  Products  of  Alcoholic  Fermentation.  Arthur 
Slator  (Ber.,  1907,  40,  123 — 126.  Compare  Trans.,  1906,  89,  141  ; 
Buchner  and  Meisenheimer,  Abstr.,  1904,  ii,  199;  1905,  ii,  274  ;  1906, 
ii,  790). — The  addition  of  a  small  amount  of  lactic  acid  to  a  mixture 
of  yeast  and  water  has  much  the  same  effect  as  the  addition  of  acetic 
acid ;  it  increases  the  amount  of  gas  evolved,  but  to  a  far  less  extent 
than  dextrose.  Lactic  acid,  when  added  to  a  fermenting  solution  of 
dextrose,  retards  fermentation  to  much  the  same  extent  as  an  equiva¬ 
lent  quantity  of  acetic  acid ;  the  acid  is  used  up,  but  very  slowly 
during  the  fermentation ;  after  four  hours  at  25°,  92%  of  the 

acid  was  still  present.  The  author  is  of  the  opinion  that  lactic  acid 
is  not  an  intermediate  but  a  by-product  of  alcoholic  fermentation. 

J.  J.  S. 

Absence  of  Nutrition  in  the  Formation  of  Leduc’s 
“  Artificial  Plants.”  Albert  Charrin  and  Goupil  ( Compt .  rend., 
1907,  144,  136 — 137). — The  authors  have  prepared  Leduc’s  “artificial 
seeds  ”  by  means  of  copper  sulphate  and  sugar  syrup,  and  have  sown 
them  in  a  medium  containing  equal  parts  of  a  1%  solution  of  salt  and 
a  3J%  solution  of  potassium  ferrocyanide,  but  they  have  observed 
neither  an  appreciable  variation  in  weight  nor  any  alteration  in  the 
sugar  content,  and  conclude  that  nutrition  does  not  take  place. 

E.  H. 

Osmotio  Strength  of  Cell  Sap  in  Plants.  Eric  Drabble 
and  Hilda  Drabble  (. Bio-chem .  J.,  1907,  2,  117 — 132). — The  osmotic 
pressure  in  the  sap  of  the  turgid  cell  varies  between  1495  and  3389 
mm.  of  mercury.  It  is  least  in  submerged  water  plants  and  greatest 
in  salt-marsh  plants.  It  is  increased  by  drought  and  by  inadequate 
anatomical  provision  for  checking  loss  of  water  by  transpiration.  The 
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rate  of  absorption  of  water  is  proportional  to  the  osmotic  ^pressure  of 
the  sap,  and  rises  with  increase  of  temperature.  W.  D.  H. 

The  Occurrence  of  Ammonia  during  Germination  and 
Autolysis  of  Plants.  Nicola  Castoro  ( Zeitsch .  physiol.  Chem., 
1907,  60,  525 — 534). — The  occurrence  of  ammonia  during  germination 
was  discovered  by  Schulze.  The  present  experiments  made  with 
various  plants,  but  chiefly  lupins,  confirm  this  and  give  estimations  of 
the  amount  formed.  Ammonia  is  also  a  product  of  autolysis  of  the 
plant  tissues.  W.  D.  H. 

Fermentative  Fat-splitting.  Emil  Hoyer  {Zeitsch.  physiol.  Chem., 
1907,  50,  414 — 435). — In  the  germination  of  castor  oil  seeds  a  forma¬ 
tion  of  acid  takes  place ;  this  is  due  to  a  ferment,  and  leads  to  the 
activation  of  the  lipolytic  enzyme  of  the  seeds  and  a  splitting  of  the 
oil  present,  and  so  enables  the  plant  to  utilise  its  reserve-fat.  A 
method  for  the  isolation  of  the  enzyme  is  described.  W.  D.  H. 

The  Role  of  Phenols,  Tannic  Acids,  and  Hydroxybenzoic 
Acids  in  Cork  Formation.  Eric  Drabble  and  Maximilian 
Nierenstein  {Bio-chem.  J.,  1907,  2,  96 — 102). — Condensation  products 
giving  reactions  similar  to  those  of  cork  are  precipitable  by  hydro¬ 
chloric,  phosphoric,  acetic,  and  formic  acids,  and  by  carbon  dioxide  on 
a  mixture  of  formaldehyde  and  a  phenol,  tannic  acid,  or  hydroxy¬ 
benzoic  acid.  The  condensation  product  of  gallic  acid  yields  diphenyl- 
methane  when  reduced  with  zinc  dust.  Tannic  and  hydroxybenzoic 
acids  are  present  in  the  plant  in  close  association  with  the  cork. 
Gallic  acid  and  a  substance  resembling  the  artificial  condensation  pro¬ 
ducts  were  extracted  from  cork  ;  the  latter  yields  diphenylmethane 
when  reduced  with  zinc  dust.  Probably  the  condensation  products  are 
formed  in  the  plant  and  precipitated  at  an  early  stage  in  the  cell-walls 
of  the  cork.  W.  D.  H. 

Poisons  of  Amanita  Phalloides.  John  J.  Abel  and  William 
W.  Pord  {J.  Biol.  Chem.,  1907,  2,  273 — 288). — Immunity  can  be 
established  towards  the  two  poisono'us  principles  in  this  fungus,  and 
the  serum  of  immunised  animals  is  antihaemolytic  and  antitoxic.  The 
haemolytic  substance  in  the  Amanita  is  not  a  toxalbumin,  but  a  nitro¬ 
genous  glucoside.  Whether  it  is  present  in  all  varieties  of  Amanita  is 
doubtful,  and  its  properties  preclude  it  from  playing  the  r6le  of  a  blood 
poison  in  cases  of  poisoning  by  the  fungus.  W.  D.  H. 

Catalase  Topography  in  Sugar  Beet  Roots.  Yladimir  Stanek 
{Zeitsch.  Zuckerind.  Bohmen.,  1907,  31,  207 — 217). — The  roots  were  cut 
up  into  several  pieces  and  the  activity  of  each  towards  hydrogen 
peroxide  determined.  The  results  show  that  the  amounts  of  catalase 
vary  considerably  in  the  different  parts,  increasing  towards  the  head 
and  towards  the  surface.  The  highest  amounts  are  therefore  in  the 
rind  of  the  upper  parts  and  the  lowest  amounts  in  the  middle.  Seed 
roots  which  had  been  stored  during  the  winter  were  employed,  and  it  is 
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probable  that  other  results  would  be  obtained  with  roots  at  different 
periods  of  growth. 

The  catalytic  power  of  beet  pulp  is  best  maintained  under  neutral 
conditions,  and  is  much  diminished  in  presence  of  acids  and  less  by 
alkalis.  N.  H.  J.  M. 

Glucosides  of  Frangula  Bark.  Tunmann  ( Pharm .  Oentr.-h., 
1907,  48,  99 — 103). — From  a  number  of  microchemical  and  gravi¬ 
metric  analyses  it  appears  that  the  amount  of  anthraglueosides  con¬ 
tained  in  Frangula  bark  varies  at  different  times  of  the  year  and 
reaches  a  maximum  in  the  month  of  April.  The  substances  contained 
in  the  bark  which  go  to  form  the  anthraglueosides  are  valuable 
reserve  materials. 

The  paper  contains  a  summary  of  the  present  state  of  knowledge 
regarding  these  compounds.  P.  H. 

Cyanogen-producing  Glucosides  in  Plants  and  the  using  up 
of  Reserve  Substances.  Marco  Soave  ( Chem .  Centr.,  1906,  ii, 
1726 — 1727  ;  from  Staz.  sper.  agrar,  Ital 39,  428 — 437). — Seeds  of 
Mespilus  japonica  contain  total  N  0'508  ;  N  as  amygdalin,  0  035 ; 
N  as  proteids,  0'464%.  During  germination  hydrogen  cyanide  is 
produced  in  considerable  quantity,  amounting  to  1-93%  of  the  total 
nitrogen,  whilst  the  nitrogen  as  amygdalin,  or  other  glucoside,  rises  to 
7'22%  of  the  total  nitrogen.  It  must  therefore  be  assumed  that  at  least 
a  part  of  the  reserve  nitrogen  may  acquire  the  form  of  a  glucoside. 

N.  H.  J.  M. 

Inositol  in  Plants.  Marco  Soave  {Chem.  Centr.,  1906,  ii,  1726  ; 
from  Staz.  sper.  agrar.  Ital,  39,  413 — 427). — Inositol  does  not  occur 
in  resting  seeds  of  Uelianthus  annum  and  Lathyrus  sativus,  but  is 
produced,  no  doubt  from  Posternak’s  anhydro-oxymethylenediphosphoric 
acid  (Abstr.,  1903,  ii,  680),  when  the  seeds  are  boiled  for  some 
hours  with  dilute  sulphuric  acid.  It  is  also  produced  during  germina¬ 
tion,  but  disappears  when  all  the  reserve  substances  are  used  up. 

N.  H.  J.  M. 

Pharmacodynamic  Action  of  a  New  Alkaloid  contained  in 
Fresh  Valerian  Root.  J.  Chevalier  (Compt.  rend.,  1907,  144, 
154 — 157). — Fresh  valerian  root,  as  distinguished  from  the  dried 
substance,  is  shown  to  contain  an  alkaloid,  a  glucoside,  and  a  resinous 
compound  all  physiologically  active.  The  presence  of  the  alkaloid  was 
first  pointed  out  by  Worlizewski  and  it  has  now  been  isolated,  but  in 
quantity  too  small  for  the  establishment  of  its  chemical  identity.  A 
description  of  its  very  energetic  physiological  and  therapeutic  action 
is  given.  E.  H. 

Organic  Phosphorus  in  Wine. — Marco  Soave  {Chem.  Centr., 
1906,  ii,  1726  ;  from  Staz.  sper.  agrar.  Ital.,  39,  438 — 443). — Unripe 
grapes,  must,  and  wines  contain  inositol  which  seems  to  be  produced, 
at  least  in  part,  from  Posternak’s  anhydro-oxymethylenediphosphoric 
acid.  Four  red  wines,  which  did  not  contain  any  inositol,  yielded 
inositol  when  boiled  with  dilute  sulphuric  acid.  N.  H.  J.  M. 

vol.  xcii.  ii.  14 
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Improved  Apparatus  for  Gas-analyses.  Otto  Pfeiffer 
(Zeitsch.  angew.  Chem.,  1907,  20,  22 — 24). — In  order  to  prevent  the 
slight  errors  due  to  “  dead  space  ”  in  the  connexions,  the  author  has 
furnished  both  burette  and  pipettes  with  a  funnel  and  a  three-way  stop- 
stock  with  small  inlet  tube.  If  two  such  tubes  are  to  be  connected 
with  a  short  rubber  tube,  the  air  contained  therein  may  be  readily 
expelled  by  means  of  water  from  the  funnels,  and  after  each  absorption 
the  gas  contained  in  the  connexion  may  be  driven  back  similarly  into 
the  burette.  The  usual  U-shaped  capillary  tube  in  the  phosphorus 
pipette  has  been  done  away  with,  as  it  serves  no  useful  purpose. 

L.  de  K. 

Possibility  of  Determining  the  Composition  of  a  Mixture 
by  Indirect  Analysis.  J.  P.  Wuite  (Chem.  Weekblad,  1907,  4, 
19 — 24). — A  theoretical  paper,  in  which  the  author  concludes,  from 
examples  cited,  that  no  general  rule  can  be  laid  down  as  to  the  applic¬ 
ability  or  inapplicability  of  the  method  of  indirect  analysis  to  the 
determination  of  the  composition  of  a  mixture,  and  that  the  possibility 
of  a  solution  depends  on  the  special  circumstances  of  each  case. 
The  views  of  De  Haas  (Ab^tr.,  1896,  i,  122)  are  criticised,  and  it  is 
pointed  out  that  his  conclusions  are  derived  from  too  narrow  premises. 

A.  J.  W. 

Application  of  the  Pycnometric  Method  to  the  Determina¬ 
tion  of  the  Weight  and  Volume  of  Precipitates  Suspended 
in  Liquids.  J.  J.  Hazewinkel  (Chem.  Centr.,  1906,  ii,  1732 — 1733  ; 
from  Bull.  Assoc.  Chim.  Suer.  Dist.,  24,  301 — 304). — In  Gillot  and 
Grosjean’s  formula,  k=pj(D  -  d')V  ( Abstr.,  1906,  ii,  488),  k  —  d[d  -  d', 
and  the  error  is  therefore  very  small  if  the  density  of  the  precipitate 
is  large  and  the  variations  of  d'  insignificant.  The  extent  to  which 
the  analytical  error  affects  the  accuracy  of  the  determination  of  k  is 
greater  the  less  the  difference  D  -  d'.  It  is  advisable,  therefore,  to 
use  a  sufficiently  large  quantity  of  precipitate,  and  in  every  case  to 
calculate  the  real  value  of  k  from  the  formula  given  above. 

E.  W.  W. 

Standardisation  of  Acids  and  Alkalis.  Erwin  Rupp  (Chem. 
Zeit.,  1907,  31,  97). — Crystallised  borax  is  again  recommended  for  the 
standardisation  of  mineral  acids  or  alkalis  on  account  of  its  unalter¬ 
able  composition.  When  used  for  acids,  with  methyl-orange  as 
indicator,  it  acts  like  a  known  weight  of  sodium  oxide,  and  therefore 
represents  a  known  amount  of  the  acid  ;  when  mixed  with  glycerol 
half  of  the  boric  acid  is  set  free,  which,  with  phenolphthalein  as 
indicator,  represents  a  definite  quantity  of  alkali.  Mannitol  may  be 
used  instead  of  glycerol,  but  is  less  convenient.  L.  de  K. 
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A  New  Method  for  the  Estimation  of  Halogens  in  Organic 
Compounds  by  Means  of  Metal-ammoniums.  E.  Chablay 
( Compt .  rend.,  1907,  144,  203 — 205). — Organic  compounds  containing 
halogen  are  found  to  react  with  metal-ammoniums  with  conversion  of 
all  the  halogen  present  into  metallic  halide.  On  this  reaction  is  based 
the  method  of  determining  halogen.  Ammonia  is  liquefied  on  to  a 
weighed  quantity  of  the  substance  (if  liquid  or  soluble  in  liquid 
ammonia)  contained  in  a  large  test-tube  cooled  by  immersion  in  a 
mixture  of  solid  carbon  dioxide  and  acetone,  and  then  small  pieces  of 
clean  sodium  added  until  a  blue  coloration  indicates  presence  of  excess. 
The  ammonia  is  then  allowed  to  evaporate,  the  excess  of  sodium 
oxidised  by  a  current  of  moist  air  and  the  halogen  estimated  as  silver 
halide.  If  the  substance  is  solid  and  insoluble  in  liquid  ammonia,  it 
is  dissolved  in  ether,  benzene,  or  toluene,  and  the  solution  treated  with 
sodammonium.  The  method  is  as  accurate  as  that  of  Carius,  or 
heating  with  lime,  and  the  advantages  over  the  latter  are  rapidity  and 
ease  of  manipulation.  E.  H. 

Causes  which  Modify  the  Estimation  of  Fluorine  in 
Mineral  Waters.  P.  Cables  {Compt.  rend.,  1907,  144,  201 — 203. 
Compare  this  vol.,  ii,  129). — Powdered  fluorite  in  contact  with  hydro¬ 
chloric  acid  evolves  hydrogen  fluoride,  and  consequently  a  method  of 
estimating  fluorine  in  water  residues,  which  involves  digestion  with 
hydrochloric  acid  to  render  silica  insoluble,  is  liable  to  serious  error. 

The  author’s  method  is  open  to  the  same  objection  in  the  case  of 
waters  containing  much  silica.  With  the  latter,  it  is  necessary  to 
remove  silica  after  partial  evaporation  by  means  of  sodium  hydrogen 
carbonate  and  ammonium  carbonate ;  usually,  however,  the  original 
method  is  sufficiently  accurate. 

Water  saturated  with  carbon  dioxide  is  found  to  dissolve  calcium 
fluoride.  The  great  majority  of  mineral  waters  contain  fluorine,  the 
mean  amount  being  0'007  gram  per  litre;  sea-water  contains  0012 
gram  fluoride  per  litre.  E.  H. 

Estimation  of  Sulphur  in  Pyrites.  Max  Dennstedt  and 
F.  Hassler  {Zeitsch.  angew.  Chem.,  1906,  20,  108.  Compare  Abstr., 
1906,  ii,  896). — A  final  reply  to  Lunge  (this  vol.,  ii,  50).  The  authors 
still  uphold  their  views  on  the  subject.  L.  de  K. 

Detection  of  Sulphites  in  the  Presence  of  Thiosulphates 
and  Thionates.  Emil  Votocek  ( Ber .,  1907,  40,  414 — -418.  Com¬ 
pare  Bloxam,  Chem.  News ,  1895,  72,  63;  Autenrieth  and  Windaus, 
Abstr.,  1898,  ii,  452). — Solutions  of  normal  sulphites  readily  destroy 
the  colours  of  dilute  solutions  of  certain  triphenylmethane-dyes, 
whereas  solutions  of  thiosulphates  or  of  di-,  tri-,  and  tetra-thionates  do 
not.  Solutions  ,  of  mono-  and  poly-sulphides  also  remove  the  colour 
from  the  dye  solutions,  and  the  sulphide  ion  must  be  removed  by  means 
of  zinc  or  cadmium  ions  before  the  test  with  the  dye  is  made.  The 
best  effects  are  obtained  by  using  a  mixture  of  3  vols.  of  magenta 
solution  (025  gram  in  1  litre)  and  1  vol.  of  malachite-green  solution  of 
the  same  concentration.  The  colour  is  restored  on  the  addition  of 
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a  small  amount  of  acetaldehyde.  If  the  original  solution  is  alkaline, 
carbon  dioxide  is  passed  in  ;  if  acid,  an  excess  of  sodium  hydrogen  car¬ 
bonate  is  added.  A  solution  of  000006  gram  of  sulphurous  acid  in  1  c.c. 
of  water  can  readily  be  detected  by  this  method.  J.  J.  S. 

Estimation  of  Sulphuric  Acid  by  Benzidine.  Carl  Friedheim 
and  Otto  Nydegger  ( Zeitsch .  angew.  Chem.,  1907,  20,  9 — 22). — Raschig 
estimates  sulphuric  acid  by  precipitation  with  benzidine,  and  then 
titrating  the  compound  with  standard  alkali.  In  a  lengthy  article  the 
authors  describe  a  full  investigation  of  the  most  favourable  conditions  for 
the  precipitation.  The  acid  or  the  acidified  sulphate  is  diluted  so  as  to 
contain  OT — 0'2%  of  H2S04,  and  to  this  is  added  an  equal  volume  of 
benzidine  solution,  prepared  by  dissolving  0’7  gram  of  benzidine  in 
20  c.c.  of  hydrochloric  acid,  D  IT 2,  and  diluting  to  1  litre. 

The  process  may  be  employed  in  presence  of  some  other  substances, 
if  not  present  in  large  quantities.  For  every  mol.  of  sulphuric  acid 
theie  should  not  be  more  than  10  mols.  of  hydrogen  chloride,  10  mols. 
of  nitric  acid,  20  mols.  of  acetic  acid,  5  mols.  of  alkali  salts,  or  1  to 
2  mols.  of  ferric  iron.  Reduction  of  the  iron  is  not  necessary. 

For  further  particulars,  and  for  the  correction  for  Solubility,  &c.,  the 
tables  in  the  original  article  should  be  consulted.  L.  de  K. 

Iodometric  Estimation  of  Ammonia.  Paul  Artmann  and 
Anton  Skrabal  ( Zeitsch .  anal .  Chem.,  1907,  46,  5 — 17). — The  ammonia 
or  the  ammonium  salt  is  mixed  with  an  excess  of  sodium  hypobromite 
solution  of  known  strength,  and  the  undeeomposed  hypobromite 
estimated  as  usual  by  adding  potassium  iodide  and  dilute  sulphuric 
acid  and  titrating  with  standard  thiosulphate  with  starch  as  indicator. 
The  decolorisation  should  be  permanent  for  five  minutes,  the 
non-return  of  the  blue  colour  within  that  time  afEording  a  most 
delicate  test  as  to  the  accuracy  of  the  titration.  L.  de  K. 

Detection  of  Nitric  and  Nitrous  Acids.  H.  W.  Wagner  ( Pharm . 
Centr.-h.,  1907,  48,  5 — 7). — A  slight  modification  of  Sprengler’s 
phenol  test.  A  little  of  the  nitrate  is  added  to  some  phenol-sulphuric 
acid  and  heated  gently  in  a  test-tube.  The  liquid  is  then  poured  into 
a  beaker  containing  water  and  neutralised  with  ammonia,  when  it  will 
turn  a  permanent  green.  If  thymol  is  substituted  for  phenol,  a  yellow 
coloration  will  be  observed,  and  with  resorcinol,  a  reddish-blue  is 
noticed. 

Nitrites  are  tested  for  as  follows.  A  little  of  the  nitrite  is  heated 
in  a  test-tube  with  phenol  for  a  few  moments,  and  1  c.c.  of  sulphuric 
acid  is  added.  The  liquid  is  then  poured  into  water  and  rendered 
alkaline  with  ammonia,  when  it  will  turn  dark  blue.  L.  de  K. 

Rapid  Estimation  of  Phosphoric  Acid  by  Weighing  as 
Ammonium  Phosphomolybdate.  J.  Graftiau  (Chem.  Centr.,  1906, 
ii,  1737 — 1738;  from  Bull.  Assoc.  Chim.  Suer.  Dist.,  24,  315 — 320). — 
An  aliquot  part  of  the  solution  (0T — 0‘4  gram  of  sample)  is  neutralised 
with  ammonia,  the  precipitate  is  redissolved  in  a  few  drops  of  nitric 
acid,  and  10  c.c. of  Petermann’s  ammonium  citrate  solution  are  added. 
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Two  to  three  c.c.  of  nitric  acid,  10 — 15  c.c.  of  saturated  ammonium 
nitrate  solution,  and  50 — 75  c.c.  of  water  are  added,  the  liquid  is  heated 
to  boiling  and  100  c.c.  of  the  usual  molybdic  acid  solution  are  added, 
and  the  precipitate  is  allowed  to  settle  for  ten  to  fifteen  minutes  at  70°. 
It  is  then  collected  on  a  disc  of  filtered  paper  contained  in  a 
Gooch  crucible  into  which  has  been  introduced  also  2  c.c.  of  an  emulsion 
of  filter  paper  fibre  (1  — 1000),  washed  with  1%  nitric  acid,  dried  at 
105 — 110°  for  two  hours,  and  weighed.  The  weight  of  the  yellow 
precipitate  x  0*0375  =  P205  L.  de  K. 

Separation  of  Arsenic  from  Lead,  Arsenic  from  Copper, 
and  Bismuth  from  Lead.  Paul  Jannasch  and  E.  Heimann 
(J.  pr.  Chern.,  1906,  [ii],  74,  488 — 498.  See  this  vol.,  ii,  201). — A. 
reply  to  the  criticism  of  Friedheim  (Abstr.,  1905,  ii,  652).  With  due 
precautions,  the  hydrogen  chloride  process  gives  excellent  results. 

L.  DE  K. 

Estimation  of  Carbon  Monoxide  in  Tobacco  Smoke.  Julius 
Toth  (Chem.  Zeit.,  1907,  31,  98 — 99).— The  smoke  (representing  that 
which  is  actually  inhaled)  is  drawn  by  means  of  an  aspirator  through 
an  elongated  bulb  containing  sulphuric  acid,  then  through  a  cylinder 
filled  with  cotton  wool,  then  through  two  2-bulb  tubes  containing 
aqueous  potassium  and  barium  hydroxides,  then  again  through  a  bulb 
containing  sulphuric  acid,  and  then  through  a  U-tube  filled  with 
calcium  oxide.  The  gases  are  then  passed  through  a  doubly-bent  tube 
containing  pure  iodic  acid,  and  heated  in  a  glycerol  bath  at  60 — 70°. 
If  any  carbon  monoxide  should  be  present,  this  reduces  the  iodic  acid 
with  liberation  of  iodine,  which  is  then  collected  in  a  Peligot  tube  con¬ 
taining  a  10%  solution  of  potassium  iodide  and  afterwards  titrated,  as 
usual,  with  Nj\ 00  sodium  thiosulphate.  Two  atoms  of  I  liberated  = 
5  mols.  of  CO.  L.  de  K. 

Phosphotungstic  Acid  as  a  Test  for  Potassium.  Georg  C. 
Meyer  (Chem.  Zeit.,  1907,  31,  158 — 159). — Phosphotungstic  acid  gives 
with  potassium  salts  a  finely-divided  precipitate,  whilst  sodium,  calcium, 
and  magnesium  salts  are  not  affected.  In  order  to  apply  the  test  to 
the  detection  and  even  approximate  estimation  of  potassium  compounds 
in  rock  salt,  20  grams  of  the  sample  are  dissolved  in  water  and  the 
solution  made  to  100  c.c.,  and  to  1  c.c.  of  the  clear  solution  is  added 
1  c.c.  of  a  20%  solution  of  sodium  phosphotungstate,  which  will  indicate 
as  little  as  0'7%  of  potassium  chloride.  A  20 — 10%  solution  will  show 
1%,  a  10 — 5%  solution  2 -5%,  and  a  5 — 2’5%  solution  4%  of  potassium 
chloride.  Intermediate  quantities  may  be  judged  with  a  fair  amount 
of  accuracy.  L.  de  K. 

Estimation  of  Calcium  Carbonate  in  Marl.  M.  J.  van’t 
Kruijs  (Chem.  Weekblad,  1907,  4,  29 — 32). — The  presence  of  ferrous 
carbonate  in  marl  precludes  the  estimation  of  calcium  carbonate  by 
measurement  of  the  volume  of  carbon  dioxide  evolved  by  hydrochloric 
acid.  Acetic  acid  (30%)  has  been  substituted,  using  a  Scheibler’s 
apparatus.  The  slowness  of  the  reaction,  which  usually  requires  some 
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hours,  causes  leakage  through  the  rubber  connexions  of  the  apparatus, 
and  makes  it  difficult  to  judge  the  end-point.  To  avoid  this,  the 
sample  of  marl  is  reduced  to  a  fine  state  of  division  by  repeated 
trituration  in  a  mortar  with  successive  small  quantities  of  water,  the 
fine  powder  in  suspension  being  transferred  to  the  apparatus.  Acetic 
acid  is  added,  and  the  flask  is  constantly  agitated  during  the  first 
quarter  of  an  hour.  The  reaction  is  complete  in  l-£ — 1^  hours.  A 
double  series  of  experiments,  in  which  standard  samples  of  96*4% 
calcium  carbonate  weighing  0*4  gram  were  treated  in  a  second  appar¬ 
atus  in  a  similar  manner  simultaneously  with  the  samples  of  marl,  was 
carried  out.  The  weight  of  marl  taken  in  each  experiment  was  such 
as  yielded  approximately  the  same  volume  of  carbon  dioxide  as  the 
standard  sample,  thus  avoiding  errors  caused  by  small  variations  in 
temperature.  Ten  samples  were  estimated  by  the  author,  and  inde¬ 
pendently  by  another  worker,  the  results  being  concordant.  Two 
samples  which  had  not  been  powdered  as  described  yielded  results 
which  were  too  low,  one  giving  an  error  of  -  4*5%,  and  the  other  of 
-  3%  of  CaC03.  A.  J.  W. 

Assay  of  Barium  Sulphide.  Leo  Wessely  (Chem.  Zeit 1907, 
31,  71 — 72). — Ten  grams  of  the  powdered  sample  are  introduced 
gradually  into  a  flask  containing  500  c.c.  of  boiling  water.  When 
cold,  the  liquid  is  made  up  to  1  litre  and  25  c.c.  of  the  clear  solution 
are  titrated  with  A/  10  HC1,  using  methyl-orange  as  indicator.  Into  a 
spacious  flask  are  then  introduced  300  c.c.  of  water,  2  c.c.  of  hydro¬ 
chloric  acid,  and  nearly  as  much  A/10  iodine  solution  as  there  was  acid 
used  in  the  previous  titration.  Twenty-five  c.c.  of  the  liquid  are  now 
run  in,  to  the  decolorised  solution  is  added  some  starch  water,  and 
then  again  iodine  solution  until  the  blue  colour  appears.  One  c.c.  of 
A/10  iodine  =  0*0084745  gram  of  barium  sulphide.  L.  de  K. 

Use  of  Thioacetic  Acid  in  Qualitative  Analysis.  Nazareno 
Tarugi  and  M.  Marchionneschi  {Chem.  Centr.,  1906,  2,  1733 — 1734  ; 
from  Boll.  Chim.  Farm.,  45,  629 — 637). — Thioacetic  acid  when  heated 
with  mineral  acids  at  90°  is  decomposed  into  acetic  acid  and  hydrogen 
sulphide  ;  it  may  thus  be  used  conveniently  in  place  of  the  latter,  and 
precipitation  may  be  effected  by  it,  even  in  presence  of  large  excess  of 
acid,  particularly  when  under  pressure.  According  to  the  authors  zinc  is 
precipitated  from  its  solutions  when  heated  with  thioacetic  acid  at 
90°  in  a  sealed  tube  ;  the  precipitation  is  complete  when  the  free  acid 
does  not  exceed  3*5%,  partially  only  with  4*52%.  Cadmium,  nickel, 
cobalt,  and  iron  are  also  precipitated,  but  manganese  is  not.  The 
sulphides  of  arsenic  (antimony  and  tin)  are  soluble  in  excess  of  the 
reagent  with  evolution  of  hydrogen  sulphide  and  formation  of  an 
additive  product,  arsenious  thioacetate.  The  sulphides  of  bismuth  and 
mercury  also  evolve  hydrogen  sulphide  from  the  reagent,  but  do  not 
yield  a  thioacetate.  The  sulphides  of  gold  and  platinum  do  not  react 
with  thioacetic  acid.  L.  de  K. 

Estimation  of  Free  Acid,  Copper,  and  Arsenic  in  [Electro¬ 
lytic]  Copper  Lyes.  H.  Koch  ( Zeitsch .  anal.  Chem.,  1907,  46, 
29 — 37). — Free  Acid. — Kieffer’s  process,  adding  standard  solution  of 
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pure  cuprammonium  sulphate  (CuS04,4NH3,H20)  until  a  turbidity 
forms,  has  not  met  with  approval.  The  author,  however,  states  that  a 
satisfactory  test  solution  is  obtained  by  the  addition  of  ammonium 
sulphate  (65  grams  of  the  crystallised  copper  salt  and  6  grams  of 
ammonium  sulphate  made  up  to  1  litre  with  water). 

Copper. — This  is  successfully  titrated  in  acid  solution  with  standard 
sodium  sulphide  when  some  chloroform  is  added,  which  carries  with  it 
the  sulphide  formed.  Instead  of  chloroform,  which  is  unpleasant  to 
use,  ether  may  be  used,  but  as  this  floats  on  the  surface,  the  titration 
should  be  carried  out  in  an  apparatus  resembling  a  non-tubulated 
retort  placed  upside  down,  the  neck  being  provided  with  a  stopper  ;  on 
inclining  the  apparatus,  the  ether  and  copper  sulphide  collect  on  the 
surface  in  the  body  of  the  retort. 

Arsenic. — This  is  estimated  as  usual  by  distillation  with  fuming 
hydrochloric  acid  and  ferrous  sulphate,  and  titration  of  the  arsenic; 
weak  lyes  should  be  concentrated  until  acid  fumes  are  evolved.  When 
applying  the  distillation  process  to  reflned  metallic  copper,  it  is  best  to 
remove  the  bulk  of  the  copper,  and  the  following  plan  is  recommended. 

Thirty  grams  of  copper  are  dissolved  in  300  c.c.  of  nitric  acid,  D  1*2, 
the  excess  of  acid  is  expelled  by  evaporation,  the  residue  is  dissolved 
in  about  1  litre  of  water,  and  mixed  with  ammonia  in  excess.  Ten 
c.c.  of  a  cold  saturated  solution  of  sodium  phosphate,  and  then  20  c.c. 
of  magnesium  mixture  are  added,  and  after  three  or  four  days  the 
mixed  precipitate  of  magnesium  ammonium  phosphate  and  arsenate  is 
collected,  washed  slightly  with  ammoniacal  water,  and  dissolved  in 
dilute  sulphuric  acid.  After  heating  until  acid  fumes  become  visible, 
the  whole  is  distilled  with  ferrous  sulphate  and  hydrochloric  acid. 

L.  de  K. 

Iodometric  Estimation  of  Potassium  Permanganate. 
Tadeusz  Milobendzki  ( Zeitsch .  anal.  Chem.,  1907,  40,  18 — 29). — A 
series  of  experiments  conducted  with  all  possible  precautions  and 
showing  the  suitability  of  Yolhard’s  process  (addition  of  potassium 
iodide  in  acid  solution,  and  titrating  the  liberated  iodine  with  standard 
thiosulphate).  L.  de  K. 

Metallic  Iron  as  Standard  for  Potassium  Permanganate. 
H.  Kinder  (Chem.  Zeit.,  1906,  31,  69 — 71.  Compare  Abstr.,  1906,  ii, 
582). — Traces  of  hydrocarbons  which  may  be  present  in  the  standard 
iron  solution  may  be  oxidised  completely  by  adding  excess  of  potassium 
permanganate.  After  some  time  the  iron  is  again  reduced  to  the 
ferrous  state  by  hydrogen  sulphide,  the  excess  of  which  is  then  removed 
by  heating  and  passing  a  current  of  carbon  dioxide. 

In  order  to  obtain  accurate  results  in  the  titration  of  iron  or  its 
ores,  the  amount  actually  used  in  the  titration  should  represent  as 
nearly  as  possible  the  iron  weighed  out  for  the  standardisation  of  the 
permanganate.  For  further  particulars  the  tables  in  the  original  paper 
should  be  consulted.  L.  de  K. 

Separation  of  Cobalt  from  Manganese  and  Iron  by  Means 
of  Potassium  Nitrite.  W.  Funk  ( Zeitsch .  anal.  Chem.,  1907,  40, 
1 — 4). — The  time-honoured  process  of  separating  cobalt  from  nickel  in 
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the  form  of  cobalt  potassium  nitrite  may  be  applied  also  to  its 
separation  from  manganese  if  the  latter  is  not  in  too  large  an  excess. 
The  metals  should  be  present  as  sulphates.  The  method  may  be  also 
used  for  separating  small  quantities  of  cobalt  and  ferric  iron  (about 
0‘05  gram  total).  The  metals  should  be  present  as  chlorides.  When 
operating  on  larger  quantities  there  is  a  risk  of  the  precipitate  being 
contaminated  with  iron. 

The  cobalt  precipitate  is  then  dissolved  in  sulphuric  acid  and  sub¬ 
mitted  to  electrolysis.  L.  de  K. 

Electrolytic  Estimation  of  Antimony.  J.  M.  M.  Dormaar 
(Chem.  Weekblad,  1907,  4,  55 — 66). — The  causes  of  the  high  results 
obtained  in  estimating  antimony  electrolytically  have  been  investigated. 
Reference  is  made  to  the  work  of  Cooke  ( Proc .  Amer.  Acad.,  1878,  13, 
1  ;  1880,  15,  251) ;  Parodi  and  Mascazzini  (Zeit.  anal.  Chem.,  1879, 
18,  587)  j  Liickow  (Abstr.,  1880,  282);  Classen  (Abstr.,  1881,  1081; 
1885,  190  and  932) ;  Lecrenier  (Abstr.,  1890,  421) ;  Ditte  and  Metzner 
[Ann.  Chim.  Phys.,  1893,  [vi],  29,  389);  Ost  and  Klaproth  (Abstr., 
1900,  ii,  692)  ;  Hollard  (Abstr.,  1903,  ii,  455),  and  Henz  (Abstr.,  1904, 
ii,  150). 

The  antimony  was  dissolved  in  concentrated  sodium  sulphide 
solution,  free  from  sulphite,  and  potassium  cyanide  added  until  the 
colour  was  discharged.  The  solution  was  electrolysed  in  a  platinum 
dish  as  cathode,  at  60°  and  a  current  density  of  0-002  ampere  per  sq. 
cm.  After  fifteen  minutes,  the  current  density  was  gradually  raised  to 
0  006  ampere  per  sq.  cm.  The  antimony  was  deposited  in  a  light 
grey,  very  adherent  layer.  In  fojir  experiments  the  excess  of  antimony 
obtained  was  about  3%,  using  about  0*4  gram  of  antimony.  The 
surplus  was  proved  to  be  due  partly  to  oxidation  by  repeating  the 
experiments  with  about  2  grams  of  antimony,  and  subsequent  ignition 
of  the  precipitated  metal  in  hydrogen,  the  water  formed  being  collected 
and  weighed  in  tubes  filled  with  pumice  moistened  with  sulphuric  acid. 
The  residue  in  the  ignition  tube  contained  a  very  small  quantity  of 
orange-coloured  antimony  sulphide,  its  formation  being  probably 
due  to  the  presence  of  sodium  sulphide  in  the  precipitated  antimony. 

The  author’s  conclusions  are:  (1)  The  excess  increases  markedly 
with  rise  in  current  density  and  augmentation  of  the  amount  of  anti¬ 
mony  employed ;  (2)  the  excess  is  principally  the  result  of  oxidation  ; 
(3)  it  is  partly  due  to  occlusion  of  sulphur  compounds  in  the  pre¬ 
cipitate  ;  (4)  the  oxidation  is  not  atmospheric,  but  inherent  in  the 
electrolytic  process  itself,  as  is  proved  by  carrying  out  the  operation 
in  an  atmosphere  of  hydrogen.  A.  J.  W. 

Volumetric  Estimation  of  Antimony.  J.  B.  Duncan  (Chem. 
News,  1907,  95,  49). — The  author  approves  of  the  process  given  by 
Nissenson  and  Siedler  for  the  estimation  of  antimony  in  hard  lead 
(Abstr.,  1903,  ii,  697)  and  has  now  extended  it  to  all  kinds  of  anti¬ 
mony  compounds. 

Ores  not  soluble  in  hydrochloric  acid  are  rendered  soluble  by  fusing 
0’3  gram  as  usual  with  sulphur  and  sodium  carbonate.  The  antimony 
sulphide  precipitated  on  acidifying  the  aqueous  solution  is  readily 
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soluble  in  hydrochloric  acid.  This  solution  is  oxidised  with  bromine ; 
the  liquid  is  well  boiled  and  then  again  reduced  to  the  antimonious 
state  by  boiling  with  sodium  sulphite.  As  soon  as  the  excess  of 
sulphur  dioxide  has  been  expelled,  the  solution  is  titrated  by  means  of 
potassium  bromate  (2’7852  grams  per  litre).  In  presence  of  sufficient 
free  hydrochloric  acid,  this  oxidises  the  antimony  and  when  the  end  is 
approaching  a  few  drops  of  methyl-orange  are  added  as  indicator,  the 
end-reaction  being  known  by  the  disappearance  of  the  colour.  The 
bromate  solution  may  be  checked  by  dissolving  03  gram  of  pure 
metallic  antimony  in  20  c.c.  of  hydrochloric  acid  and  a  few  drops  of 
bromine,  and  reducing  with  sodium  sulphite.  L.  de  K. 

Separation  of  Metals  by  means  of  Dry  Hydrogen  Chloride. 

Paul  Jannasch  and  E.  Heimann  ( J .  pr.  Chem.,  1906,  [ii],  74, 
473 — 487). — The  alloy  is  treated  in  a  boat  with  nitric  acid  and  the 
residue  after  being  dried  at  120°  is  heated  in  a  current  of  dry  hydrogen 
chloride  generated  from  ammonium  chloride  and  sulphuric  acid  free  from 
free  arsenic.  In  order  to  expel  the  volatile  chlorides  completely  from 
the  combustion  tube,  very  careful  heating  with  a  small  flame  must  be 
employed.  The  volatile  chlorides  are  collected  in  water  and  estimated 
by  the  usual  process.  If  it  is  desired  to  weigh  as  such  the  non-volatile 
chlorides  left  in  the  boat,  a  current  of  dry  air  should  be  passed  whilst 
the  tube  is  still  hot. 

Tin,  bismuth,  arsenic,  and  antimony  are  all  readily  volatilised.  In 
order  to  prove  the  accuracy  of  the  process,  the  authors  give  the  full 
details  of  experiments  including  the  separation  of  tin  from  cadmium, 
bismuth  from  cadmium,  bismuth  from  silver,  antimony  from  lead, 
antimony  from  copper,  antimony  from  cadmium,  and  antimony  from 
silver.  L.  de  K. 

Estimation  of  [small  Quantities  of]  Sugar  in  Urine.  Armand 

Manasse  (Chem.  Centr.,  1906,  ii,  1692;  from  Arbeit.  Path.  Inst.  Berlin). 
— Knapp’s  process  proved  unsuitable.  The  Eehling  titration 
process  modified  by  Patein  and  Dufau  (Abstr.,  1900,  ii,  176)  gives,  as  a 
rule,  satisfactory  results.  Lavalle’s  modified  Fehling  titration  (Abstr., 
1905,  ii,  558)  gives  good  results  only  when  the  titration  is  carried  out 
with  addition  of  ammonia  in  a  closed  flask  [compare  Lavalle,  this  vol., 
ii,  137].  L.  de  K. 

Volumetric  Estimation  of  Dextrose.  Pio  Lami  (Boll.  Chim. 
Farm.,  1906,  46,  6 — 8). — For  the  volumetric  estimation  of  dextrose, 
the  author  makes  use  of  a  flask  fitted  with  a  double-bored  stopper, 
through  one  hole  of  which  passes  the  delivery  tube  of  a  burette  con¬ 
taining  the  thoroughly  defecated  and  decolorised  dextrose  solution 
(0-15 — 0,25%),  whilst  through  the  other  passes  a  tube  which  is  bent 
twice  at  right  angles,  and  widens  out  into  a  vertical  branch 
about  70  cm.  long,  dipping  under  mercury.  In  the  flask  are  placed 
1  c.c.  of  Fehling’s  solution  or  0’5  c.c.  of  a  copper  sulphate  solution  of 
known  titre,  together  with  25  c.c.  of  25%  ammonium  carbonate  solution 
and  25  c.c.  of  water.  The  mixture  is  then  boiled,  the  carbon  dioxide 
evolved  expelling  the  oxygen  from  the  flask.  The  dextrose  solution 
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is  then  gradually  run  in  from  the  burette  until  the  liquid  is  completely 
decolorised.  Prolonged  ebullition  may  expel  all  the  ammonia  from 
the  liquid  before  the  cupric  salt  is  all  reduced,  so  that  the  cuprous 
oxide  becomes  precipitated ;  in  this  case  a  few  c.c.  more  of  the 
ammonium  carbonate  solution  should  be  added.  T.  H.  P. 

Criterion  of  Purity  of  Mannitol.  Ottorino  Carletti  {Boll. 
Chim.  Farm.,  1906,  46,  5 — 6). — The  presence  in  mannitol  of  carbo¬ 
hydrates  such  as  sucrose  or  dextrose,  which  yield  furfuraldebyde  under 
the  action  of  sulphuric  acid,  may  be  detected  as  follows.  Two  or  three 
c.c.  of  concentrated  sulphuric  acid,  and  5  drops  of  a  1%  alcoholic  solu¬ 
tion  of  a  phenol  such  as  a-naphthol,  menthol,  or  thymol,  which  gives  a 
coloration  with  furfuraldehyde,  are  placed  in  a  test-tube,  and  on  to  the 
mixture  a  solution  of  0T  of  the  mannitol  in  5  c.c.  of  water  is  carefully 
poured.  If  sucrose,  dextrose,  or  other  carbohydrate  is  present,  even  in 
small  quantity,  the  contact-layer  of  the  two  liquids  assumes  a  bluish- 
violet  coloration  if  a-naphthol  is  used,  or  a  red  coloration  if  thymol  or 
menthol  is  used.  T.  H.  P. 

Detection  of  Sucrose  in  Presence  of  Lactose.  Adolf 
Beythien  and  A.  Friedrich  ( Pharm .  Centr.-h.,  1907,  48, 
39 — 44). — A  little  of  the  sample  is  sprinkled  over  sulphuric  acid  when 
any  sucrose  will  rapidly  char  (Schmidt’s  method).  By  way  of 
confirmation  some  other  tests  may  be  applied  such  as  Pinoff’s  test 
with  alcoholic  solution  of  resorcinol  and  sulphuric  acid  which  gives  a 
red  coloration  in  presence  of  sucrose.  Cotton’s  test,  the  blue 
coloration  produced  on  warming  with  molybdic  acid  in  presence  of 
dilute  hydrochloric  acid,  is  also  trustworthy;  also  the  red  coloration 
obtained  by  agitating  the  sample  with  sesame  oil  and  hydrochloric 
acid.  Lorin’s  method,  based  on  the  fact  that  sucrose  is  readily 
charred  on  beating  in  a  water-bath  with  dry  oxalic  acid,  may  also  be 
recommended.  L.  de  K. 

Separation  of  Carbohydrates  by  Pure  Yeasts.  Josef  Konig 
and  P.  Hormann  ( Zeitsch .  Nahr.-Genussm.,  1907,  13,  113 — 132). — 
Acid  and  malt  dextrius  behave  towards  yeasts  differently  from  honey 
dextrin,  which  is  readily  assimilated  by  wine-yeasts  and  vigorously 
fermented  by  beer-yeasts.  Honey  dextrin  also  undergoes  greater 
esterification  when  treated  with  benzenesul phonic  chloride,  and  has, 
therefore,  a  lower  molecular  weight  than  acid  or  malt  dextrins. 
Yeasts  are  only  applicable  to  the  separation  of  different  sugars,  in  so 
far  as  they  allow  one  sugar,  not  attacked  by  the  yeast  used  to  be 
estimated ;  the  estimation  of  the  fermented  sugar  from  the  weight 
of  carbon  dioxide  lost  does  not  always  give  accurate  results.  The 
separation  of  dextrins  from  sugars  by  means  of  yeast  has  the 
advantage  that  it  gives  more  accurate  results  than  precipitation  by 
alcohol  and  the  disadvantage  that  it  requires  a  much  longer  time. 
The  quantitative  fermentation  of  pure  sugars  in  nutrient  salt 
solutions  requires  from  six  to  seven  days,  whilst,  if  maltose  is  to  be 
fermented  in  presence  of  dextrin,  two  or  three  days  longer  are 
necessary.  Yeasts  are  applicable  to  the  separation  of  dextrose  from 
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maltose,  for  example,  in  the  analysis  of  starch-syrups  and  starch- 
sugars,  as  no  other  accurate  method  of  effecting  this  separation  is 
known.  For  estimating  dextrose  and  laevulose  in  presence  of  sucrose 
and  maltose,  Torula  pulcherrima ,  Saccharomyces  Marxianus,  and  the 
bottom  fermentation  yeast  from  Danzig  Jopenbier  are  recommended 
(compare  Lindner,  Abstr.,  1901,  ii,  182,  263).  T.  H.  P. 

Estimation  of  tsoButyric  and  Valeric  Acids  by  Duclaux’s 
Method.  A.  LasserAe  (Ann.  Inst.  Pasteur ,  1907,  21,  76 — 79). — 
The  results  given  show  that  this  method  (Abstr.,  1886,  322) 

affords  a  means  of  distinguishing  butyric  from  isobutyric  acid  and 
valeric  from  isovaleric  acid,  but  that  it  is  not  applicable  to  mixtures 
of  the  acids.  The  rate  of  distillation  of  valeric  acid  is  almost 
identical  with  that  of  isobutyric  acid.  W.  P.  S. 

Analysis  of  Indigo.  Jan  Q.  Orchardson,  S.  H.  Wood,  and 
W.  Popplewell  Bloxam  (,/.  Soc.  Chem.  Ind.,  1907,  26,  4 — 9). — The 
paper  deals  with  the  isolation  of  the  impurities  of  cake  indigo,  the 
estimation  of  indigotin  obtainable  from  the  leaf,  and  a  new  method 
which  has  been  worked  out  for  this  purpose.  The  impurities  separated 
were  indigo-gluten,  indigo-brown,  and  indigo-yellow  (kaempferol),  and 
it  is  shown  that  these  substances  are  not  precipitated  along  with  the 
potassium  indigotintetrasulphonate  in  the  method  described  previously 
by  one  of  the  authors  (Abstr.,  1906,  ii,  819).  The  following  method 
was  adopted  for  estimating  indigotin  from  the  leaf  :  200  c.c.  of  the 
aqueous  extract  of  the  leaf  were  warmed  to  a  temperature  of  60°, 
100  c.c.  of  a  mixture  of  equal  parts  of  2%  ammonium  persulphate  and 
4%  sulphuric  acid  were  added,  and  the  whole  kept  at  60°  for  one  hour. 
The  liquid  was  then  boiled  and  filtered  hot  through  asbestos  ;  the 
precipitate  was  washed  successively  with  hop  1%  sodium  hydroxide, 
acetic  acid,  and  water.  After  being  dried  at  110°,  the  precipitate  and 
asbestos  were  ground  up  with  sand  and  sulphonated  by  heating  for  one 
hour  with  10  c.c.  of  96%  sulphuric  acid.  The  sulphonic  acid  was  next 
diluted  to  500  c.c.,  and  100  c.c.  of  this  solution  were  titrated  with  0-l% 
permanganate  solution.  Some  experiments  on  the  isatin  method  are 
described,  showing  that  the  process,  which  is  based  on  the  condensation 
of  indoxyl  and  isatin,  indirubin  being  formed,  gives  a  larger  yield  of 
indigotin  than  the  persulphate  method.  The  method  proposed  by 
Bergtheil  and  Briggs  (Abstr.,  1906,  ii,  818)  was  found  to  give 
“irregular7’  results.  W.  P.  S. 

Estimation  of  Tannin  in  Tanning  Materials.  Wilhelm  Vaubel 
and  Otto  Scheuer  (Zeitsch.  angew.  Chern.,  1906,  19,  2130 — 2133). 
— Gasometric  Method. — Twenty  c.c.  of  the  solution  containing  6 — 7 
grams  of  tannin  in  100  c.c.  are  introduced  into  a  specially  constructed 
apparatus  (essentially  a  Cloez’s  washbottle)  of  known  capacity,  and  con¬ 
taining  600 — 700  c.c.  of  oxygen.  100  c.c.  of  N  sodium  hydroxide 
are  added  next,  and  the  whole  is  well  shaken  at  intervals  for  some  three 
days.  By  admitting  a  measured  volume  of  tbe  alkali  into  the 
apparatus,  the  volume  of  oxygen  absorbed  is  found.  229 '3  c.c.  of 
oxygen  at  N.T.P.  represents  1  gram  of  gallotannic  acid.  In  weight 
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this  gives  0*328  gram  of  oxygen  for  every  1  gram  of  tannin.  If  alkali 
of  a  different  concentration  is  employed,  this  factor  no  longer  holds 
good. 

Gravimetric  Estimation. — Fifty  c.c.  of  N  sodium  hydroxide  are  intro¬ 
duced  into  a  Yoit’s  washbottle  with  drying  arrangement  attached,  the 
whole  is  weighed  and  O’ 5  gram  of  dry  tannin  is  added.  Through  the 
liquid  is  now  passed  a  current  of  purified  air  or  oxygen  for  some 
twenty-four  hours,  and  the  increase  in  weight  is  noticed.  In 
these  circumstances  the  factor  will  be  0*3092.  The  experiments,  which 
must  not  as  yet  be  taken  as  fully  decisive,  are  being  continued. 

L.  de  K. 

Bilberry  Juice,  and  a  Colour  Reaction  of  the  Same.  Wilhelm 
Plahl  ( Zeilsch .  Nahr.-Genussm .,  1907,  13, 1 — 5). — The  following  results 
were  obtained  on  the  analysis  of  seven  samples  of  bilberry  juice 
pressed  from  the  fruit  in  the  author’s  laboratory :  total  solids, 
3*94 — 9  51%;  ash,  0*247 — 0*313%;  total  acidity,  15*52 — 19*64  c.c. 
Nj\  alkali;  alkalinity  of  ash  (total),  3*05 — 3*41  c.c.  Nf  1  acid; 
alkalinity  of  soluble  ash,  2*24 — 2*50  c.c.  Nj\  acid.  During  the 
examination  of  a  sample  of  bilberry  cider,  a  blue  coloration  was 
obtained  on  heating  the  cider  with  hydrochloric  acid  for  the  inversion 
of  the  sugars  present.  This  colour  did  not  result  from  the  action  of 
the  acid  on  the  natural  red  colour  of  the  berries,  or  on  artificial  colours 
present,  as  juice  pressed  from  the  berries  and  decolorised  by  means  of 
lead  acetate  still  gave  a  blue  coloration  on  being  heated  with  hydro¬ 
chloric  acid  to  a  temperature  of  67°.  The  reaction  appears  to  be 
peculiar  to  the  Vacciniacece,  as  V.  vitis  Idaea  (cranberry)  and  V. 
oxycoccus  give  the  coloration,  whilst  cherries,  elder-berries,  grapes,  and 
currants  yield  no  colour.  W.  P.  S. 

Method  for  the  Removal  of  Colloids  from  Solutions, 
Especially  for  Removing  Proteids  from  Blood-Serum.  Leonor 
Michaelis  and  Peter  Rona  ( Biochem .  Zeitsch.,  1906,  2,  219 — 224). — 
The  following  method  gives  good  results.  One  volume  of  diluted 
blood-serum  is  mixed  with  three  volumes  of  absolute  alcohol,  and  after 
several  hours,  or  if  the  precipitate  is  removed,  immediately,  one  volume 
of  a  50%  solution  of  mastic  in  alcohol  is  added,  and  the  whole  is 
diluted  with  water  until  the  liquid  contains  30%  of  alcohol.  After  the 
solution  is  made  slightly  acid  with  acetic  acid,  a  10%  solution  of 
magnesium  sulphate  is  added  in  the  proportion  of  10 — 15  c.c.  for  each 
litre  of  liquid,  and  the  mass  filtered  after  some  time.  Copper  acetate 
may  be  used  instead  of  magnesium  sulphate ;  the  copper  can  then  be 
removed  in  the  form  of  sulphide. 

When  the  original  solution  contains  only  some  0*5%  of  albumins  the 
acetic  acid  and  mastic  solution  may  be  used  without  the  previous 
addition  of  alcohol.  J.  J.  S. 


205 


General  and  Physical  Chemistry. 


Refractive  Indices  of  Water  and  of  Sea-water.  J.  W. 
Gifford  ( Proc .  Roy.  Soc .,  1906,  A,  78,  406 — 409). — The  refractive 
indices  of  water  and  sea-water  have  been  measured  at  15°  fora  number 
of  wave-lengths.  For  three  different  wave-lengths  the  temperature 
coefficients  have  also  been  determined. 

The  refractive  index  of  a  sample  of  water,  prepared  and  kept  in 
platinum  vessels,  for  the  iron  line  E  (wave-length  5270-11)  was  found 
to  be  nf  =1-3358359.  H.  M.  D. 

Refractive  Indices  of  Gaseous  Potassium,  Zinc,  Cadmium, 
Mercury,  Arsenic,  Selenium,  and  Tellurium.  Clive  Cutiibertson 
and  E.  Parr  Metcalfe  (Phil.  Trans.,  1907,  A,  207,  135 — 148.  Com¬ 
pare  Abstr.,  1905,  ii,  129). — The  earlier  investigation  (loc.  cit.)  has 
been  continued  with  an  improved  apparatus,  one  chief  alteration  being 
the  substitution  of  fused  silica  tubes  for  the  glass  ones  previously 
employed. 

No  accurate  determination  could  be  made  of  the  index  of  refraction 
of  potassium,  but  rough  observations  indicated  that  its  value  was  less 
than  unity  both  for  A.5460  and  X6562.  The  values  obtained  for  the 
refractive  indices  of  the  other  elements  are  summarised  in  the  following 


table  : 

(m-1)  X  106. 

Element.  A6562.  A58P3.  A5460.  A5183. 

Cadmium .  2675  2675  2725  2780 

Zinc .  1960  2057  2150  2070 

Arsenic  .  —  1552  1579  — 

Selenium .  1535  1565  1570  — 

Tellurium .  2370  2495  2620  — 

Mercu.y  .  1799  1866  1882  1885 


The  dispersion,  except  for  potassium,  is  normal  in  direction  and  of 
very  great  magnitude.  The  indices  of  zinc,  cadmium,  and  tellurium 
are  higher  than  that  of  any  gaseous  element  previously  investigated. 

The  refractivities  of  selenium  and  tellurium  are  to  that  of  sulphur 
as  3  and  5  respectively  to  2,  so  that  in  this  case  the  rule  of  simple 
integral  ratios  between  the  refractivities  (see  loc.  cit.)  is  approximately 
fulfilled.  No  such  rule,  however,  applies  to  phosphorus  and  arsenic,  or 
to  zinc,  cadmium,  and  mercury.  To  the  rule  that,  in  each  group  of 
elements,  refractivity  increases  with  atomic  weight,  mercury  forms  a 
striking  exception.  J.  C.  P. 

Volume,  Valency,  and  Refraction.  The  Refraction  and  the 
Volume  Stere.  II.  Isidok  Traube  ( Ber .,  19o7,  40,  723 — 733). — 
The  author  has  shown  (this  vol.,  ii,  145)  that  the  real  volume  of  an 
atom  (the  expression  real  volume  ”  does  not  include  the  ether 

VOL.  xcii.  ii.  15 


206 


ABSTRACTS  OP  CHEMICAL  PAPERS 


envelope)  as  measured  by  its  atomic  refraction  in  organic  compounds 
containing  carbon,  hydrogen,  oxygen,  nitrogen,  and  in  some  cases 
boron,  phosphorus,  or  silicon,  is  proportional  to  the  number  represent¬ 
ing  the  valency.  In  compounds  containing  CIC,  C:C,  CIIST,  or  N*N  or 
NtN,  the  increment,  (MJO‘787) -n  (where  Ma  is  the  molecular 
refraction,  0'787  is  the  mean  value  of  the  refraction  stere,  and  n  is  the 
total  number  of  valency  linkings),  increases  with  the  number  of  multi- 
linked  atoms  3  multilinked  carbon  atoms,  therefore,  have  a  greater  real 
volume  than  those  singly  linked,  whereas  the  reverse  would  be 
expected  from  the  theory  that  such  carbon  atoms  are  tervalent  or 
bivalent. 

The  increment  has  been  determined  for  a  number  of  typical  organic 
compounds  containing  one  or  more  halogen  atoms.  For  the  four  com¬ 
pounds  containing  fluorine  the  increment  is  about  1,  but  for  nine 
compounds  containing  chlorine  it  is  about  7  per  halogen  atom,  a  number 
representing  the  maximum  valency  of  the  element.  Moreover,  the 
molecular  refraction  is  the  same  for  substances  such  as  ethylene 
dichloride  and  succinonitrile,  which  contain  Cl  or  OUST  ;  the  number  of 
linkings  in  the  latter  is  7.  Chlorine,  is  septavalent,  not  because  the 
atom  is  surrounded  by  7  valones,  but  because  its  volume  is  7  steres, 
the  maximum  valency  of  an  atom  being  determined  by  the  stere 
value  of  the  valone  volume  ( loc .  cit.  for  definitions). 

The  increment  in  the  case  of  bromine,  iodine,  sulphur,  selenium, 
zinc,  mercury,  tin,  and  lead  is  11,  17,  10,  14,  10,  16-4,  17 ’6,  and  22 ‘4 
respectively,  numbers  which  do  not  bear  any  apparent  relation  to  the 
maximum  valency  of  the  elements.  The  discrepancies  disappear,  how¬ 
ever,  when  the  other  magnitudes  comprising  the  molecular  volume  are 
taken  into  account.  The  molecular  volume  is  composed  of  the  real 
volume  of  the  atoms,  the  atomic  covolume,  b  -  Ma  (electron  or  valone 
volume),  and  the  molecular  covolume,  v  -  b  ;  the  last  in  particular  is 
influenced  by  change  of  temperature.  At  the  absolute  zero  the  mole¬ 
cular  covolume  becomes  zero,  and  the  atomic  covolume  becomes 
v0-Ma.  For  the  evaluation  of  v0  compare  Guldberg  (Abstr.,  1900,  ii, 
264)  and  Berthelot  {ibid.,  335).  In  non-associated  organic  compounds 
containing  carbon,  hydrogen,  oxygen,  and  nitrogen,  the  value 
( v0  -  Ma)jn  is  approximately  constant,  and  the  mean  value  1*70  repre¬ 
sents  the  stere  of  the  atomic  covolume.  This  stere  is  greatest  when 
that  of  the  real  volume  of  the  atom  is  least,  and  vice  versd.  The  cause 
of  this  reciprocity  is,  according  to  the  author,  an  intra-atomic  pressure, 
which,  acting  outwards,  resists  the  affinity  pressure  binding  the  atoms 
and  contracting  the  atomic  covolume. 

The  same  relation  is  true  for  cyclic  and  for  halogen  containing  com¬ 
pounds.  In  the  case  of  the  latter,  the  increment,  (v0-  Ma/1'70)  -n, 
for  chlorine,  bromine,  and  iodine  is  in  the  ratio  6:7:  8-9,  numbers 
very  near  that  of  the  maximum  valency. 

At  the  critical  temperature,  similar  relations  hold  for  non-associated 
compounds ;  the  stere,  ( bk  -  Ma)jn,  is  nearly  constant  if  the  values  in  n 
for  chlorine,  bromine,  iodine,  sulphur,  and  selenium  are  taken  respec¬ 
tively  as  6,  7,  9,  6,  7,  and  the  value  of  n  is  diminished  by  6  units  for 
each  benzene,  cyclohexane,  or  pyridine  nucleus. 
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At  the  normal  boiling  point,  the  calculated  molecular  covolume 
(Abstr.,  1902,  ii,  551),  even  for  associated  substances,  is  equal  to  the 
number  of  valency  linkings*  and  the  author  deduces  that  a  liquid, 
whether  associated  or  not,  boils  when  the  molecular  covolume  is  directly, 
the  internal  pressure  inversely,  proportional  to  the  number  of  valency 
linkings.  Since  for  associated  liquids  at  the  normal  boiling  point 
vjv  -b  =  3'75,  it  follows  that  the  molecular  volume  =  3*75  x  number 
of  valency  linkings  ;  this  deduction  is  confirmed  in  the  case  of  forty 
organic  compounds.  The  equation  also  holds  for  cyclic  and  for  halogen 
compounds  if  the  correction  previously  stated  is  applied  to  n,  the 
correction  for  benzene,  cyclohexane,  and  pyridine  being  4'5  units. 

Since  isomeric  compounds  have  nearly  equal  molecular  covolumes 
at  0°  and  different  boiling  points,  the  more  associated  substance  at  0° 
must  have  the  smaller  molecular  covolume. 

The  author  points  out  that  Barlow  and  Pope  (Trans.,  1906,  89, 
1675),  starting  from  totally  different  premises,  have  arrived  at  con¬ 
clusions  concerning  structure  and  valency  which  are  almost  identical 
with  his  own.  O.  S. 

Associated  Substanoes.  III.  Isidor  Traube  (Ber.,  1907,  40, 
734 — 736.  Compare  preceding  abstract). — For  associated  liquids  and 
solids,  the  stere  of  the  atomic  covolume  (electron volume),  b  —  Majn , 
calculated  on  the  assumption  that  oxygen  is  bivalent,  is  not  constant 
and  equal  to  about  1‘70,  but  is  greater  than  this  in  a  degree  approxi¬ 
mately  proportional  to  the  association  factor  of  the  compound  under 
examination.  The  abnormality  vanishes  if  oxygen  is  regarded  as 
quadrivalent,  and  hence  such  liquids  and  solids  might  be  regarded  as 
atomic  compounds  were  it  not  for  evidence  furnished  by  the  real 
volume  of  the  atoms.  Strongly  associated  substances  such  as  glycerol, 
ethylene  glycol,  and  lactic  acid  give  quite  normal  values  for  the  re¬ 
fraction  stere,  calculated  on  the  assumption  that  oxygen  is  bivalent. 

Moreover,  the  more  highly  associated  of  two  isomeric  substances 
has  the  smaller  molecular  covolume  ( loc .  cit.),  and,  since  the  latter 
quantity  is  inversely  proportional  to  the  internal  pressure,  so-called 
associated  substances  may  be  regarded  as  compounds  which  exist  under 
an  unusually  great  internal  pressure. 

By  this  theory  the  author  accounts  for  the  existence  of  gaseous  asso¬ 
ciated  molecules,  for  the  action  of  associating  and  of  non-associating 
solvents  on  associated  solutes,  and  the  dissociating  action  of  solvents 
on  salts,  &c.  O.  S. 

Principle  of  Optical  Superposition.  II.  M.  A.  Rosanoff 
{Zeilsch.  physikal,  Chem.,  1907,  57,  739 — 741.  Compare  Abstr.,  1906, 
ii,  320). — The  author,  criticising  the  work  and  the  conclusions  of  Guye 
and  Goudet  (Abstr.,  1896,  ii,  458),  finds  that  the  principle  of  algebraic 
superposition  is  false.  J.  C.  P. 

Optical  Rotation  of  Iodonium  Tartrate.  Richard  Pribram 
(. Annalm ,  1907,  351,  481 — 485). — Oudemans  held  that  in  moderately 
dilute  solutions  the  molecular  rotations  of  salts  are  independent  of  the 
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nature  of  the  inactive  component.  Guye  (Abstr.,  1892,  399,  758),  on 
the  contrary,  published  a  number  of  results  which  indicated  that  the 
molecular  rotation  of  an  active  substance  is  influenced  by  the  mole¬ 
cular  weight  of  the  inactive  group  with  which  it  is  combined,  and 
concluded  that  the  molecular  rotation  of  tartaric  acid  is  increased  by 
all  bases  (compare  Pribram,  Abstr.,  1888,  1229). 

It  has  been  observed  that  the  molecular  rotation  of  thallium  tartrate 
in  dilute  solution  is  greater,  but  in  concentrated  solution  less,  than 
that  of  tartaric  dcid ;  the  point  at  which  the  rotation  curves  for 
various  strengths  of  thallium  tartrate  cuts  that  of  similar  solutions  of 
tartaric  acid  represents  the  concentration  at  which  the  inactive 
thallium  is  without  influence  in  the  rotation  of  the  active  tartaric 
acid. 

The  optical  activity  of  diphenyliodonium  tartrate  has  now  been 
investigated,  the  analogy  of  such  salts  with  those  of  thallium  having 
been  pointed  out  by  Victor  Meyer.  As  the  tartrate  could  not  be 
obtained  in  the  crystalline  state,  solutions  in  which  diphenyliodonium 
hydroxide  and  tartaric  acid  were  mixed  in  equivalent  proportions 
were  examined,  and  the  observed  rotations  in  solutions  containing 
2-945 — 7*125%  of  the  iodonium  tartrate  found  to  be  in  each  case 
greater,  an  +  0'39  to  +  1  '30,  than  that  fof  solutions  containing  the 
equivalent  amounts,  0*623 — 1-506%,  of  free  tartaric  acid,  af  -+-0*29  to 
+  0  65.  G.  Y. 

Influence  of  Formaldehyde  on  the  Rotatory  Power  of 
Dextrose  in  Relation  to  the  Theory  of  Multirotation. 
Gabriele  Landini  ( Atti  R.  Accad.  Lincei,  1907,  [v],  10,  i,  52 — 58). — 
In  the  hydrolysis  of  sucrose  by  hydrochloric  acid  in  presence  of  form¬ 
aldehyde,  the  reaction  constant  exhibits  a  gradual  increase  which  must 
be  attributed  to  some  action  of  the  formaldehyde,  either  on  the  sucrose 
itself  or  on  its  products  of  hydrolysis.  Also,  when  a  mixture  of  40  c.c. 
of  40%  formaldehyde  solution  with  10  c.c.  of  50%  sucrose  solution  is 
maintained  at  40°,  the  rotation  of  the  solution  increases  from  26-667°, 
two  minutes  after  mixing,  to  30‘033°,  137  minutes  after  mixing,  in 
spite  of  the  presence  of  a  small  quantity  of  acid  (0*0105JV)  in  the 
aldehyde.  A  similar  increase  in  rotation  is  observed  in  a  mixture  of 
equal  volumes  of  the  40%  formaldehyde  solution  and  10%  dextrose 
solution  kept  at  a  temperature  of  40°;  the  value  of  K,  calculated  on 
the  hypothesis  that  a  molecule  of  /2-dextrose  forms  a  compound  with 
the  formaldehyde,  falls  from  9-406  x  10“3  to  2*504  x  10~3.  Displace¬ 
ment  of  the  equilibrium  between  the  a-  and  /2-forms  of  dextrose  is 
insufficient  to  explain  this  observation,  since  this  also  would  require  K 
to  remain  constant. 

The  results  of  experiments  on  the  action  of  formaldehyde  on  the 
rotation  of  a- dextrose  are  not  in  accord  with  the  assumption  that  the 
a-  is  merely  converted  into  the  /2-form.  The  author  is  of  opinion  that 
either  the  a-  or  the  /2-form,  or  both,  enters  into  combination  with  the 
formaldehyde  (compare  Jungius,  Abstr.,  1905,  i,  573  j  Milroy,  Abstr., 
1905,  i,  174).  T.  H.  P. 
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Lamps  for  Spectra.  V.  New  and  Simple  Spectrum  Lamp 
for  Analytical  Work.  Ernst  Beckmann  ( Zeitsch .  physikal.  Chem ., 
1907,57,  641—648.  Compare  Abstr.,  1900,  ii,  701;  1901,  ii,  53, 
81  ;  1902,  ii,  373). — The  air  supply  to  an  ordinary  bunsen  burner  is 
led  through  a  wide,  short-limbed  U-tube,  in  which  is  put  a  little  of  the 
solution  to  be  tested  along  with  zinc  and  acid.  The  effervescence  from 
the  zinc  sprays  the  dissolved  salt,  and  the  current  of  air  as  it  passes 
over  the  solution  carries  the  spray  with  it  and  colours  the  flame 
accordingly.  Slight  alterations  in  the  apparatus  permit  its  use  with 
the  various  forms  of  bunsen  burner.  J.  C.  P. 

Spectrum  Analysis.  Franz  Exner  [with  E.  Hascheck] 
( Annalen ,  1907,  351,  12 — 23). — With  the  aid  of  large  Rowland’s 
gratings,  the  authors  have  photographed  the  ultra-violet  portion  of  the 
arc  and  spark  spectra  of  74  elements,  and  have  measured  the  wave¬ 
lengths  of  the  lines  by  projecting  the  spectra  on  to  a  scale.  These 
results  have  been  published  in  wave-length  tables.  Tables  are  now 
given  showing  the  number  of  lines  in  the  ultra-violet  in  the  arc  and 
in  the  spark  spectra  of  these  elements.  A  few  have  no  lines  in  the 
ultra-violet,  whilst  the  greater  number  have  from  one  to  a  hundred, 
and  only  three  have  over  2,000  lines  in  the  ultra-violet  of  both 
spectra.  The  application  of  these  new  spectrum  measurements  is 
discussed.  G.  Y. 

Employment  of  Spark  Spectra  in  Proving  Homogeneity. 
Carl  Auer  von  Welsbach  ( Annalen ,  1907,  351,  458 — 466). — It  is 
customary  in  testing  the  homogeneity  of  a  supposed  element  to  divide 
the  substance  into  a  series,  as  long  as  possible,  of  fractions  which  are 
compared  in  the  majority  of  cases  by  examination  of  their  spectra. 
For  this  purpose,  the  author  strongly  recommends  the  employment  of 
spark  spectra  wherever  possible.  Against  the  use  of  spectrum 
photography  in  those  cases  in  which  differences  in  the  composition  of 
fractions  have  to  be  determined  by  observation  of  slight  differences  in 
the  intensity  of  the  lines  of  two  spectra,  it  is  urged  that  in  consequence 
of  the  great  sensitiveness  of  dry  plates  these  differences  disappear  on 
unsuitable  exposure,  that  the  rays  and  especially  the  least  refracted 
rays  from  a  substance  present  in  small  proportion  are  suppressed,  and 
hence  an  impurity  represented  by  lines  in  the  red  is  less  easily  recog¬ 
nised  than  one  the  lines  of  which  lie  in  the  violet,  still  more  in  the 
ultra-violet,  and  that  closely  related  elements  have  always  moderately 
intense  lines  in  common,  these  being  most  frequent  in  the  ultra-violet, 
and  appearing  in  all  spectra  of  a  series  of  fractions  tend  to  lead  to 
wrong  conclusions.  To  simplify  the  direct  observation  of  a  prolonged 
series  of  spark  spectra,  the  author  uses  a  modified  apparatus,  which  is 
described  shortly,  further  details  being  promised.  The  method  of 
employing  the  spark  spectra  is  illustrated  by  reference  to  the  separation 
of  ytterbium  ammonium  oxalate  into  two  fractions  differing  com¬ 
pletely  in  the  visual  portion  of  the  spectrum,  but  showing  lines  in 
common  in  the  ultra-violet.  G.  Y. 
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Continuous  Rays  observed  in  the  Spark  Spectra  of  Metal¬ 
loids  and  Some  Metals.  W.  Noel  Hartley  ( Proc .  Eoy.  Soc.,  1906, 
A,  78,  403 — 405). — The  continuous  rays  in  certain  spark  spectra  have 
been  examined  by  passing  sparks  between  electrodes  of  cadmium,  lead, 
tin,  arsenic,  and  antimony  in  closed  vessels  containing  different  gases. 
The  nature  of  the  gas  surrounding  the  electrodes  appears  to  have  a 
distinct  influence  on  the  continuous  ray  spectrum,  the  influence  vary¬ 
ing  from  one  metal  to  another.  In  contradiction  to  an  opinion  expressed 
previously,  the  continuous  spectrum  is  not  caused  by  oxidation, 
because  in  every  case  it  is  strongest  when  the  electrodes  are  immersed 
in  hydrogen  or  nitrogen.  All  the  spectra  are  weakest  in  an  atmosphere 
containing  oxygen,  whether  free  or  combined,  and  the  conclusion  is 
drawn  that  oxidation  weakens  or  destroys  the  continuous  spectrum. 

Some  experiments  on  flame  spectra  indicate  that  the  best  continuous 
ray  spectrum  is  obtained  from  an  acetylene  oxygen  flame.  The  rays 
are  in  this  case  continuous  and  of  equal  intensity  from  the  red  to 
beyond  wave-length  2700.  H.  M.  D. 

Influence  of  a  Strong  Magnetic  Field  on  the  Spark  Spectra 
of  Titanium,  Chromium,  and  Manganese.  John  E.  Purvis  (Proc. 
Camb.  Phil.  Soc.,  1907,  14,  41 — 84.  Compare  Abstr.,  1906,  ii,  421  ; 
1907,  ii,  2). — The  effect  on  a  large  number  of  the  spectral  lines  of 
titanium,  chromium,  and  manganese  is  recorded,  the  following  being 
some  of  the  more  important  results.  On  comparing  the  lines  of  each 
separate  metal  with  one  another,  it  is  found  that  several  of  them  may 
be  correlated  in  that  the  constituents  have  the  same  values  of  rfA/A2, 
the  same  polarisation  and  similar  appearance.  It  frequently  happens 
that  a  simple  numerical  relationship  exists  between  the  constituents 
of  a  line  which  divides  into  either  eight,  six,  five,  or  four  constituents, 
and  that  amongst  the  lines  which  divide  into  three,  the  values  of 
c?A/A2  for  the  constituents  of  some  lines  are  simple  multiples  of  the 
values  of  those  of  other  lines,  W.  H.  G. 

Band  Spectra  of  Nearly  Allied  Compounds.  Charles 
Morgan  Olmsted  ( Chem .  Zenlr.,  1907,  i,  146 — 147  ;  from  Zeitsch.  Wiss. 
Photograph.  Photophys.  Pholochem.,  4,  255 — 291). — The  band  spectra 
of  the  halogen  salts  of  barium,  strontium,  calcium,  and  magnesium 
have  been  photographed,  a  Rowland  concave  grating  of  1  m.  curvature 
being  used.  The  powdered  salts  were  wrapped  in  a  roll  of  filter  paper 
and  burnt  in  an  oxyhydrogen  flame.  The  spectra  were  compared  with 
that  of  iron,  which  was  photographed  on  the  same  plate.  The  results 
are  tabulated  in  the  original  paper.  The  spectra  are  composed  of  a 
series  of  bands  each  of  which  consists  of  a  great  number  of  lines.  A 
relationship  between  the  position  of  these  bands  and  the  atomic  weight 
of  the  atoms  is  distinctly  apparent.  The  spectra  of  the  chlorides, 
bromides,  and  iodides  of  calcium,  strontium,  and  barium  resemble  each 
other  much  more  than  the  spectra  of  the  fluorides.  The  results  show 
that  the  more  nearly  equal  the  atomic  weights  of  the  components  the 
greater  is  the  power  of  emission  of  the  molecule,  and  that  in  the  case 
of  a  given  halogen  salt,  the  less  the  atomic  weight  of  the  metal,  the 
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greater  is  the  apparent  displacement  of  the  bands  towards  the  violet 
end.  These  rules  hold  for  all  salts  of  barium,  strontium,  calcium,  and 
for  magnesium  iodide  and  bromide,  but  not  for  magnesium  chloride  and 
fluoride.  The  spectrum  of  glucinum  chloride  contained  no  band,  possibly 
because  the  temperature  was  too  low. 

The  equation  :  iV=  A  ±  (B.m  +  G )2  =  a  +  (3m  +  y m2,  in  which  JV— 
frequency,  A,  B,  C,  a,  (3,  y  —  constants,  and  m=  series  of  positive 
whole  numbers,  holds  for  the  lines  of  each  band.  A  more  precise 
numerical  relationship  between  the  atomic  weight  and  the  constants 
could  not  be  determined,  but  the  absolute  values  of  a  and  (3  in  the 
case  of  each  metal  were  found  to  decrease  as  the  atomic  weight  of 
the  halogen  increased  and  for  a  given  halogen  increase  of  the  atomic 
weight  of  the  metal  had  the  same  effect.  The  value  of  y  is  dependent 
only  on  the  atomic  weight  of  the  metal  and  not  on  that  of  the  halogen. 

E.  W.  W. 

Band  Spectra  of  Mercuric  Chloride,  Bromide,  and  Iodide. 

Johannes  Lohmeyer  ( Chem .  Zentr.,  1907,  i,  396  ;  from  Zeitsch.  wiss . 
Photograph.  Photophys .  Photochem.,  4,  367 — 383). — The  spectra  of 
mercuric  chloride,  bromide,  and  iodide  have  been  photographed  by 
means  of  a  Rowland  grating  of  1  m.  curvature.  The  compounds  were 
placed  in  Geissler  tubes  which  were  heated  and  evacuated  ;  it  was 
found  necessary  to  continue  the  action  of  the  pump  during  the 
exposure  in  order  to  reduce  the  pressure  to  a  few  thousandths  of 
a  millimetre.  The  dispersion  was  not  great  enough  to  cause  separa¬ 
tion  of  the  bands.  The  spectra  are  somewhat  complicated.  As  the 
atomic  weight  increases  the  band  complex  moves  towards  the  shorter 
wave-lengths,  although  Wedemann  found  the  reverse  effect  in  the  case 
of  the  halogen  compounds  of  the  alkaline  earths  {Boltzmann  Festschrift, 
1904,  826).  Deslandres’s  law  that  the  frequency  of  consecutive  bands 
forms  an  arithmetical  series  is  not  absolutely  confirmed  by  the  data,  but 
the  distances  between  the  bands  of  a  series  appear  to  increase  to  a 
definite  limit  and  then  to  decrease.  E.  W.  W. 

Structure  of  the  Bands  in  the  Spectrum  of  Effect 
Carbons  (Eflfektkohlen)  and  of  ;  Barium  Fluoride.  Joseph 
Rosch  {Chem.  Zentr.,  1907,  i,  396 — 397 ;  from  Zeitsch.  wiss. 
Photograph.  Photophys.  Photochem.,  4,  384 — 393). — The  band  spectra 
of  the  fluorides  of  calcium,  barium,  and  strontium  have  been  photo¬ 
graphed  by  means  of  a  large  Rowland  grating  of  6'5  m.  curvature,  and 
the  results  are  arranged  in  tables  in  the  original  paper.  The  measure¬ 
ments,  unlike  the  less  exact  date  of  Fabry  ( Astrophysical  J.,  1905,  21), 
are  not  in  agreement  with  Deslandres’s  law,  but  conform  to  Thiele’s 
rule.  E.  W.  W. 

Absorption  Spectra  of  Certain  Salts  in  Aqueous  Solution 
as  Affected  by  the  Presence  of  Certain  Other  Salts  with  Large 
Dehydrating  Power.  Harry  0.  Jones  and  Horace  S.  IT hler  (Amer. 
Chem.  J-,  1907,  37,  207 — 244.  Compare  this  vol.,  ii,  147). — -The 


212 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


detailed  account  of  the  spectroscopic  investigations,  continued  from 
the  previous  paper,  is  completed,  and  a  general  summary  of  the  results 
given,  supplemented  by  conductivity  and  freezing  point  deter¬ 
mination. 

The  photographic  records  indicate  that  the  absorption  bands  of  solu¬ 
tions  of  cobalt  and  copper  chlorides  increase  in  width  as  the  concentra¬ 
tion  of  the  solution  increases.  Addition  of  a  strong  dehydrating 
agent  such  as  calcium  or  aluminium  chloride  has  the  same  effect  as 
an  increase  in  concentration,  and  aluminium  chloride  is  more  effective 
than  calcium  chloride.  In  a  series  of  solutions  the  concentrations  of 
which  increase  in  arithmetical  progression,  the  increments  of  absorption 
gradually  become  less  and  less. 

These  observations  are  explained  by  the  authors  on  the  assumption 
that  the  coloured  salts  form  hydrates  in  solution.  The  period  of  vibra¬ 
tion  of  a  group  of  atoms  will  be  greatly  affected  by  its  union  with 
water  molecules.  The  more  complex  the  hydrate,  the  more  the  vibra¬ 
tions  of  the  original  group  of  atoms  will  be  interfered  with  and  con¬ 
sequently  the  smaller  the  number  of  wave-lengths  with  which  it  will 
be  able  to  respond.  Inconsequence  of  this,  the  solution  in  which  the 
hydrates  are  the  most  complex  will  show  the  narrowest  absorption 
bands.  Earlier  work  has  shown  that  the  hydration  of  the  dissolved 
molecules  increases  with  dilution.  The  hydration  theory  therefore 
offers  an  explanation  of  the  spectroscopic  observations,  since  the  presence 
of  a  dehydrating  agent  will  result  in  a  diminution  of  the  amount  of 
water  available  for  the  coloured  salt. 

The  freezing  point  measurements  for  solutions  of  cobalt  chloride 
together  with  either  calcium  chloride  or  bromide  indicate  that  the 
number  of  molecules  in  solution  increases  with  time.  This  change  is 
supposed  to  be  due  to  hydrolysis.  H.  M.  D. 

Absorption  Spectra  of  Certain  Salts  in  Non-aqueous 
Solvents  as  Affected  by  the  Addition  of  Water.  Harry  C.  Jones 
and  Horace  S.  Uhler  ( Amer .  Chem.J.,  1907,  37,  244 — 274.  Compare 
preceding  abstract). — The  change  in  the  absorption  spectra  on  the 
addition  of  water  to  solutions  of  cobalt  chloride  in  methyl  alcohol, 
of  copper  chloride  in  methyl  alcohol,  ethyl  alcohol  and  acetone, 
and  of  copper  bromide  in  methyl  and  ethyl  alcohols  has  been 
examined.  The  photographic  plates  show  that  the  absorption  bands 
are  in  all  cases  widest  in  the  anhydrous  solvents  and  gradually  become 
narrower  as  the  amount  of  water  added  increases.  It  is  supposed  the 
coloured  salts  do  not  combine  to  any  appreciable  extent  with  the  non- 
aqueous  solvents  and  are  therefore  capable  of  responding  to  vibrations 
of  very  different  wave-lengths.  When  water  is  added,  hydrates  of 
the  coloured  salts  are,  however, .  formed,  the  complexity  of  these 
increasing  with  the  amount  of  water  present,  and  the  ability  of  the 
atomic  groups  to  respond  to  incident  light  waves  undergoes  a  gradually 
increasing  restriction.  The  evidence  thus  obtained  from  the  study  of 
non-aqueous  solutions  is  regarded  as  supporting  the  hydrate  theory  of 
solutions.  H.  M.  D. 

Photochemical  Oxidation  of  Hydrogen  Iodide  by  Oxygen. 
Joh.  Plotnikoff  ( Zeitsch .  physikal.  Chem.,  1907,  58,  214 — 244). — 
When  water  charged  with  oxygen  and  containing  also  potassium 
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iodide  and  hydrochloric  acid  is  kept  in  the  dark,  the  oxygen  is 
gradually  used  up,  and  the  course  of  the  oxidation  may  be  followed 
by  determining  at  intervals  the  amount  of  iodine  liberated.  When 
the  potassium  iodide  and  hydrochloric  acid  are  in  large  excess  the 
diminution  of  the  oxygen  concentration  takes  place  according  to  the 
formula  for  a  unimolecular  reaction.  When  the  potassium  iodide  and 
hydrochloric  acid  are  present  in  limited  quantity,  the  rate  of  decrease 
of  the  oxygen  concentration  is  proportional  to  the  2/3  power  of  the 
potassium  iodide  concentration,  and  to  the  4/3  power  of  the  hydro¬ 
chloric  acid  concentration,  so  that  the  course  of  the  change  may  be 
represented  by  the  empirical  equation  : — d(02)/dt  =  77d(02)(KI)3(HCl)$. 
The  ratio  KT±l0/KT  for  the  reaction  in  the  dark  is  found  to  be  2*86. 
The  ions  Mn"  and  Pb”  exert  no  catalytic  influence,  but  Cu‘‘  does  so  to 
a  limited  extent,  as  also  does  Fe'*  and  Fe“  +Cu"  ;  the  catalytic  effect, 
however,  gradually  falls  off  in  the  last  two  cases.  Nitrous  acid  is 
found  to  exert  a  remarkably  great  catalytic  influence  on  the  reaction, 
but  the  effect  falls  off  rapidly  as  the  reaction  proceeds,  because  of  the 
decomposition  of  the  acid. 

The  course  of  the  change  is  markedly  accelerated  when  the  reaction 
mixture  is  exposed  to  the  light  from  a  mercury  lamp,  and  it  is  shown 
that  for  this  acceleration  the  blue  rays  are  chiefly  responsible.  The 
solution  of  the  reacting  substances  does  not  absorb  the  rays  to  any 
appreciable  extent,  and  the  velocity  coefficient  of  the  reaction  is 
directly  proportional  to  the  intensity  (I)  of  the  light.  For  blue  light 
(A.  =  436)  the  course  of  the  reaction  may  be  represented  by  the  empirical 
equation  : — d(02)/dt  —  K\‘I\(02) (KI)l(HCl)b  It  will  be  observed  that  the 
order  of  the  reaction  in  relation  to  the  hydrochloric  acid  is  different  in 
the  light  from  what  it  is  in  the  dark.  For  the  change  under  the  influence 
of  light  the  ratio  KT+10/ KT  is  found  to  have  the  value  1*4.  In  presence 
of  uranium  nitrate,  eosin,  starch,  or  copper  sulphate  the  reaction  is 
retarded  ;  in  presence  of  quinine  sulphate,  sesculin,  or  chloroform  it  is 
accelerated.  J.  C.  P. 

Phosphorescence  of  Uranyl  Salts  in  Liquid  Air.  Henri 
Becquerel  ( Gompt .  rend.,  1907,  144,  459 — 462). — As  an  immediate 
consequence  of  the  discovery  (J.  Becquerel)  of  the  resolution,  at  very 
low  temperatures,  of  the  more  or  less  wide  bands  in  the  absorption 
spectra  of  certain  crystals  at  ordinary  temperature,  into  fine  and 
multiple  bands,  and  of  the  intimate  connexion  long  known  (compare 
H.  Becquerel,  Abstr.,  1886,  189)  to  exist  between  the  phosphorescence 
emission  spectra  and  the  absorption  spectra,  particularly  of  uranyl 
salts,  it  is  to  be  expected  that  the  variations  observed  at  a  very  low 
temperature  in  the  absorption  spectra  of  uranyl  compounds  will  be 
repeated  in  their  phosphorescence  emission  spectra  under  the  same 
conditions.  This  is  confirmed  by  experiment.  The  phosphorescence 
emission  spectrum  of  uranyl  nitrate  at  the  ordinary  temperature  consists 
of  a  series  of  simple  diffuse  bands,  whilst  in  liquid  air  the  latter 
become  intense  narrow  double  bands  between  which  other  much 
weaker  bands  appear.  The  double  sulphate  and  especially  the  double 
chloride  of  uranyl  and  potassium  give  groups  of  bands  which  in  liquid 
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air  are  resolved  into  fine  intense  bands  arranged  in  the  same  order  in 
each  spectrum. 

The  phenomenon  is  also  observed  with  uranium  glass.  A  table  is 
given  of  the  wave-lengths  of  the  principal  bands  of  the  phosphorescence 
emission  spectra  of  the  above  three  salts  at  the  ordinary  temperature 
and  in  liquid  air. 

The  identity  in  the  modifications  undergone  by  each  band  in  the 
spectrum  of  the  same  salt  gives  a  fresh  proof  that  all  the  bands  either 
in  the  absorption  or  the  phosphorescence  emission  spectrum  of  uranium 
compounds  have  the  same  origin.  In  the  case  of  crystals  of  which 
the  phosphorescence  is  due  to  the  formation  or  destruction  of  compounds 
of  multiple  elements  existing  only  in  traces  in  a  substance  acting  as  a 
solid  solvent,  the  phenomenon  has  a  different  appearance.  Thus  in 
the  cathodic  phosphorescence  spectrum  of  chlorophane,  most  of  the 
bands  are  enfeebled  at  low  temperatures,  whilst  others,  such  as  the 
bands  604 /a/m,  564/a/a  attributed  by  Urbain  to  samarium,  become 
finer  while  keeping  their  original  intensity.  A  sample  of  leucophane  of 
which  the  phosphorescence  spectrum  at  the  ordinary  temperature  con¬ 
sists  of  two  parts  both  continuous,  one  from  650/a/a  to  543/a/a  of  great 
intensity,  and  the  other  an  intense  blue  beginning  at  493/a/a,  gives 
at  low  temperatures  almost  exclusively  the  region  627 — 600  with  a 
less  extensive  and  feebler  blue  spectrum.  The  roseate  colour  of  the 
light  emitted  at  the  ordinary  temperature  becomes  red  on  cooling. 

Thus  lowering  of  the  temperature,  as  with  its  elevation  and  the 
unequal  duration  of  the  extinction  observed  with  the  phosphoroscope, 
gives  a  means  of  detecting  the  difference  in  origin  of  different  bands 
or  regions  of  the  phosphorescence  spectra  of  certain  substances  of 
which  the  phosphorescene  appears  to  accompany  the  formation  or 
destruction  of  compounds  unequally  stable  at  different  temperatures. 

E.  H. 

Lecture  Experiment  on  the  Auxochrome  Theory.  The 
Sulphonic  Group  as  Fluorogen.  Hugo  Kauffmann  ( Ber .,  1907, 
40,  838 — 843.  Compare  Abstr.,  1900,  i,  480). — The  relation  of 
luminescence  to  chemical  constitution  is  illustrated  by  the  following 
experiment.  A  small  amount  of  each  of  the  three  dihydroxybenzenes  is 
heated  with  concentrated  sulphuric  acid,  not  sufficiently  strongly  to 
cause  decomposition,  and  the  product  is  poured  into  an  excess  of 
dilute  sodium  carbonate.  Nothing  is  to  be  observed  with  catechol 
or  resorcinol,  but  with  quinol  the  liquid  is  yellow  and  has  a  strong 
violet  fluorescence  which  becomes  a  very  intense  blue  if  sodium 
hydroxide  is  added.  This  effect  is  explained  on  the  basis  of  the 
auxochrome  theory  as  being  caused  by  the  introduction  of  fluorogenic 
sulphonic  groups  into  the  luminophoric  quinol  ;  catechol  and  resor¬ 
cinol  having  only  a  very  slight  tendency  to  luminescence,  are  not 
rendered  fluorescent  by  the  sulphonic  groups. 

Solutions  of  free  quinoldisulphonic  acid  are  only  slightly  fluorescent, 
whilst  its  potassium  salt  has  a  strong  violet  fluorescence  in  aqueous, 
and  a  green  to  intense  blue  fluorescence  in  alkaline,  solutions.  It 
would  appear  that  the  group  S03K  is  the  fluorogen,  but  quinoldi¬ 
sulphonic  acid  is  highly  dissociated  in  its  aqueous  solution,  which  must 
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contain  the  same  anion  as  is  present  in  the  solution  of  the  potassium 
salt.  The  difference  in  the  fluorescence  is  ascribed  to  a  disturbing 
influence  of  the  hydrogen  ions  in  the  solution  of  the  free  acid. 

The  author  argues  from  the  foregoing  to  the  conclusion  that, 
contrary  to  Hantzsch’s  view,  the  oxidation  product  of  ethyl  succinyl- 
succinate  is  ethyl  dihydroxyterephthalate  and  not  an  isomeric  quinonoid 
substance,  and  that  all  the  hydrolysis  products  and  salts  obtained  from 
ethyl  dihydroxyterephthalate,  whether  coloured  or  colourless,  must  be 
derivatives  of  quinol  if  fluorescent.  G.  Y. 

Relation  of  Colour  to  Constitution  of  Acids,  Salts,  and 
Esters.  Hugo  Kauffmann  [and,  in  part,  Burr]  ( Ber .,  1907,  40, 
843 — 846.  Compare  Abstr.,  1906,  i,  841  ;  Hantzsch,  ibid. ,  833). — 
Hantzsch  has  stated  that  an  appearance,  or  a  change  in  colour  of,  ensu¬ 
ing  on  the  formation  of  salts  with  colourless  metallic  atoms  must  be 
ascribed  to  isomeric  change.  In  reply  to  this  and  in  support  of 
his  auxochrome  theory,  the  author  shows  that  a  true,  aromatic 
aldehyde,  incapable  of  undergoing  isomeric  change,  may  be 
coloured. 

2  :  5-Dimethoxybenzaldehyde,  prepared  in  a  40%  yield  by  the  action 
of  aluminium  chloride,  hydrogen  chloride,  and  hydrogen  cyanide  on 
quinol  dimethyl  ether  in  benzene  solution,  crystallises  in  needles  which 
appear  colourless  when  observed  singly,  bub  greenish-yellow  when 
heaped  together  ;  the  substance  is  greenish-yellow  when  fused  and  in 
solution  exhibits  the  same  colour  phenomena  as  does  nitroquinol 
dimethyl  ether,  solutions  in  associating  solvents  being  colourless  whilst 
those  in  dissociating  solvents  are  coloured  :  in  water,  greenish-yellow 
with  bluish-green  fluorescence ;  in  alcohol,  yellow  with  blue 
fluorescence,  and  in  glacial  acetic  acid,  yellow  with  bluish-green 
fluorescence.  As  the  corresponding  solutions  of  benzaldehyde  are 
colourless,  the  methoxy-groups  must  be  auxochromic. 

2  :  5-Dimethoxybenzaldehyde  dissolves  also  in  isobutyl  alcohol,  ethyl 
benzoate,  or  chloroform,  forming  solutions  with  blue  or  violet 
fluorescence.  The  fluorescence  is  ascribed  to  the  influence  of  the 
fluorogenic  aldehyde  group  on  the  luminophoric  quinol  dimethyl 
ether. 

The  yellow  potassium  salt  of  salicylaldebyde,  to  which  Hantzsch 
has  ascribed  a  quinonoid  structure,  is  fluorescent  in  solution  or  when 
solid,  from  which  the  author  argues  that  it  must  be,  similarly  to 
2  : 5-dimethoxybenzaldehyde,  a  true  benzene  derivative  in  which  the 
fluorogen  is  the  aldehyde  group  whilst  the  potassium  phenoxide  nucleus 
acts  as  the  luminophore.  G.  Y. 

Chemical  Action  of  Radium.  Marcellin  Berthelot  ( Annalen 
1907,  351,  504 — 509). — An  account  is  given  of  certain  chemical 
reactions  induced  by  radium  rays,  reactions  of  solid  substances  under 
the  influence  of  rays  which  have  passed  through  a  gas  only,  and  of 
rays  which  have  passed  through  varying  thicknesses  of  glass.  The 
reactions  are  compared  with  those  resulting  from  the  action  of  the 
electric  current,  of  light,  and  of  heat. 

Under  the  direct  influence  of  radium  rays,  paper  absorbs  nitrogen 
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and  oxygen,  forming  carbon  dioxide  and  nitrogen  compounds  analogous 
to  those  formed  when  paper  in  contact  with  nitrogen  is  subjected  to  a 
silent  discharge  (Abstr.,  1899,  i,  657);  the  absorption  of  oxygen  is 
similar  to  that  which  takes  place  when  paper  is  heated  in  air.  Nitrogen 
is  not  absorbed  if  the  radium  rays  have  passed  through  glass. 

Details  of  experiments  on  the  action  of  radium  rays  on  glass  and 
on  other  substances  after  passing  through  glass  have  been  published 
previously  (Abstr.,  1902,  ii,  18,  136). 

In  consequence  of  the  extreme  slowness  of  the  reactions,  no 
conclusions  can  be  drawn  as  to  the  individual  effect  of  the  a-,  /?-,  or 
y-rays.  G.  Y. 

Effect  of  Temperature  on  the  Activity  of  Radium  and  its 
Transformation  Products.  Howard  L.  Bronson  ( Proc .  Roy.  Soc ., 
1906,  A,  78,  494 — 500). — The  influence  of  temperature  on  the 

y-radiation  of  radium  and  its  transformation  products  has  been  exam¬ 
ined  by  placing  a  sealed  quartz  tube  containing  a  few  tenths  of  a 
milligram  of  pure  radium  bromide  in  liquid  air  or  in  a  platinum 
resistance  furnace  placed  directly  below  an  electroscope.  In  order  to 
protect  the  electroscope  from  convection  currents  of  air,  it  was  entirely 
surrounded  by  another  vessel  and  separated  from  the  quartz  tube  by 
two  layers  of  asbestos  and  one  of  lead  with  air  spaces  between  them. 
Errors  due  to  change  in  the  distribution  of  radium  C  in  the  quartz 
tube  were  avoided  by  using  a  quartz  tube  short  in  compaiison  with 
the  diameter  of  the  electroscope.  The  ionisation  measurements  show 
no  evidence  whatever  of  any  change  in  the  activity  of  the  transform¬ 
ation  products  of  radium  between  -  180°  and  1600°.  If  any  change 
does  take  place  it  must  be  less  than  1%  in  the  case  of  radium  C 
between  these  temperature  limits,  or  less  than  1%  for  the  emanation 
of  radium  B  between  the  limits  -  180°  and  1500°. 

The  conclusion  arrived  at  by  Makower  that  the  rate  of  decay  of 
radium  C  is  increased  by  a,  rise  of  temperature  is  thus  shown  to  be 
untenable.  H.  M.  D. 

An  Attempt  to  Explain  the  Radioactivity  of  Radium.  Lord 
Kelvin  (Phil.  Mag.,  1907,  [vi],  13,  313 — 316). — Assuming  that  there 
is  a  position  of  stable  equilibrium  for  an  electron  near  the  boundary  of 
an  atom  and  another  position  at  the  centre,  corresponding  respectively 
with  very  small  and  very  large  potential  energy,  an  explanation  of 
radioactivity  is  suggested.  An  atom  is  termed  “loaded”  when  an 
electron  is  contained  within  the  range  of  stability  of  the  central 
position,  “  unloaded  ”  when  no  electron  is  present  in  this  region. 
Starting  out  with  a  quantity  of  radium  in  which  all  the  atoms  are 
supposed  to  be  unloaded,  the  equilibrium  state  corresponding  with  a 
permanent  average  of  loadings  and  unloadings  will  require  a  certain 
interval  of  time.  The  energy  required  for  the  loading  of  the  atoms  is 
taken  from  the  heat  energy  of  the  substance,  which  is  thereby  cooled 
and  takes  up  heat  by  conduction  and  radiation  from  surrounding 
matter.  In  the  unloading  of  the  atoms,  electrons  are  projected  out 
with  enormous  velocities.  Those  discharges  which  send  the 
electrons  towards  the  interior  of  the  crystals  of  the  radioactive  sub- 
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stance,  will,  by  the  recoil,  send  the  unloaded  atoms  outwards  with 
comparatively  small  velocity.  The  unloaded  atoms  which  are  positively 
charged  constitute  the  a-rays.  On  account  of  the  much  greater 
velocities  the  /3-particles  must  be  chiefly  effective  in  the  heat  production 
observed.  An  ideal  calorimetric  arrangement  for  measuring  the 
steady,  permanent,  thermal  effect  of  radium  is  described.  H.  M.  D. 

Criticisms  of  the  Disintegration  Theory  of  Radioactivity 
and  the  Theory  of  Chemico-Physical  Molecular  Dissociation. 
Jose  Munoz  del  Castillo  {Anal.  Fis.  Quim.,  1907,  5,  12 — 20). — The 
author  considers  that  the  fact  that  the  physical  character  of  the  earth’s 
crust  has  not  appreciably  changed  during  the  lapse  of  geological  ages 
is  opposed  to  the  disintegration  theory  according  to  which  substances 
such  as  radium  and  uranium  possess  only  a  limited  period  of  existence. 
The  idea  is  advanced  that,  intermediate  between  the  atoms  of  the 
chemist  and  the  molecule  of  the  physicist,  there  exist,  under  conditions 
of  considerable  instability,  complexes  which  are  called  chemico-physical 
molecules ;  such  would  appear  to  be  formed  by  the  union  of  certain  of 
the  heavy  atoms  (uranium  and  thorium)  with  the  inactive  elements, 
helium  and  its  congeners.  The  decomposition  or  rearrangement  of 
such  complexes  is  accompanied  by  the  so-called  radioactive  phenomena  ; 
this  view  is  discussed  at  some  length.  W.  A.  D. 

Radioactivity  of  the  Alkali  Metals.  Norman  R.  Campbell  and 
Alexander  Wood  ( Proc .  Camb.  Phil.  Soc.,  1907,  14,  15 — 21.  Com¬ 
pare  Abstr.,  1906,  ii,  411). — A  comparison  of  the  activities  of  various 
potassium  salts  confirms  the  theory  that  the  activity  is  an  atomic  pro¬ 
perty.  Potassium  salts  exhibit  a  radioactivity  greater  than  that  of 
any  other  substance  yet  examined  not  containing  a  so-called  radioactive 
element ;  this  is  shown  to  be  due,  not  to  any  impurity  contained  in  the 
salts,  but  to  the  potassium  itself.  As  measured  by  its  ionising  power, 
the  activity  of  potassium  is  one-thousandth  of  that  of  uranium  as 
measured  by  the  ionisation  caused  by  the  /8-rays  of  that  substance. 
The  rays  from  potassium  salts  are  heterogeneous  and  vary  in 
penetrating  power  from  that  of  the  /8-rays  of  uranium  downwards ; 
they  seem  to  be  able  to  produce  an  effect  on  a  photographic  plate. 

The  activity  of  rubidium  salts  is  much  less  than  that  of  potassium 
salts,  and  that  of  caesium,  lithium,  and  sodium  salts  is  too  small 
to  measure.  W.  H.  G. 

Production  of  Radioactivity  in  Liquids  Exposed  to  the 
Emanation  of  Minerals  from  San  Rafael  de  el  Espinar.  Josh 
Munoz  del  Castillo  {Anal.  Fis.  Quim.,  1907,  5,  21 — 22). — The  radio¬ 
activity  of  water  exposed  to  the  action  of  the  emanation  from  chalcolite 
increases  with  the  duration  of  the  exposure.  W.  A.  D. 

Conductivity  of  De-aerated  Water  in  Presence  of  Radium 
Emanations.  Ugo  Grassi  {Atti  R.  Accad.  Lined,  1907,  [v],  10, 
i,  179 — 183.  Compare  Abstr.,  1905,  ii,  793). — The  author  finds  that 
the  emanations  of  radium  produce  no  sensible  increase  in  the  con¬ 
ductivity  of  de-aerated  water.  The  increase  observed  {loc.  cit.)  in 
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liquids  in  presence  of  gas  is  hence  due  to  a  specific  action  of  the  dis¬ 
solved  gas.  In  the  first  few  moments,  during  which  the  radium 
emanations  are  passed  through  the  de  aerated  water,  the  conductivity 
of  the  latter  exhibits  a  slight  decrease,  from  1’537  to  1530xl0~7 
reciprocal  ohms,  which  is  probably  due  to  the  shaking  produced.  The 
experiments  are  to  be  continued  with  solutions  of  acetylene  in  acetone. 

T.  H.  P. 

Radioactivity  of  Certain  Fresh  water  Springs  of  the 
Taunus.  III.  August  Schmidt  ( Physikal .  Zeitsch.,  1907,  8, 107 — 112. 
Compare  Abstr.,  1905,  ii,  220). — Reference  is  made  to  certain  observa¬ 
tions  contained  in  the  two  previous  papers,  and  it  is  shown  that  the 
results  can  easily  be  expressed  in  absolute  measure.  Monthly  measure¬ 
ments  of  the  radioactivity  issuing  from  two  fresh-water  springs 
(Wahlsborn  and  Eiserne  Hand)  during  1906  indicate  that  this  depends 
on  the  rate  of  outflow  and  on  the  temperature ;  it  increases  with 
increase  in  the  quotient — rate  of  outflow/temperature. 

Observations  have  also  been  made  of  the  radioactivity  of  the  air 
in  the  immediate  neighbourhood  of  various  hot  springs.  The  activity 
is  from  three  to  six  times  as  great  as  that  of  the  air  at  some  distance 
from  the  springs.  Reference  is  made  to  the  possibility  of  this 
circumstance  having  some  physiological  significance.  H.  M.  D. 

Radioactivity  of  Mineral  Springs  and  their  Sediments. 
Carl  Engler  and  H.  Sieveking  ( Zeitsch .  anorg.  Chem.,  1907,  53, 
1 — 25). — The  radioactivity  of  the  water  from  some  hundreds  of 
mineral  springs  in  south-west  Germany,  Austria,  and  Italy  has  been 
determined  under  exactly  equivalent  conditions,  and  the  result’s  are 
tabulated.  The  measurements  were  made  with  a  special  apparatus  ;  a 
known  volume  of  the  water  was  shaken  for  half  a  minute  with  a  definite 
volume  of  air,  and  the  conductivity  of  the  latter  subsequently  measured 
in  the  same  vessel  with  an  electroscope.  The  apparatus  can  also  be 
employed  in  a  slightly  modified  form  for  determining  the  radioactivity 
of  solids. 

Thermal  springs  are  in  general  more  radioactive  than  cold  springs, 
but  the  colder  thermal  springs  are  usually  more  active  than  the  warmer 
ones.  The  majority  of  the  highly  radioactive  springs  issue  from 
granite.  Water  loses  its  radioactivity  to  a  great  extent  by  being 
passed  through  long  pipes. 

The  sediment  from  the  hot  springs  at  Baden-Baden  is  strongly 
radioactive ;  it  contains  barium  and  manganese,  but  no  thorium  or 
uranium.  It  was  separated  into  two  parts  by  boiling  with  hydro¬ 
chloric  and  sulphuric  acids,  and  radium  was  detected  in  the  insoluble 
part,  whilst  the  filtrate  contained  radio-thorium  (compare  Elster  and 
Geitel,  Physikal .  Zeitsch.,  1905,  ii,  720;  Hahn,  Abstr.,  1905,  ii,  432, 
789).  G.  S. 

The  Radioactivity  of  Spanish  Medicinal  Springs.  VI. 

Josk  Munoz  del  Castillo  [Anal.  Fis.  Quirn.,  1906,  4,  444 — 445.  Com¬ 
pare  this  vol.,  ii,  62 — 64). — Measutements  of  the  radioactivity  of 
samples  of  water  from  eleven  different  springs  are  given.  The  samples 
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from  the  Fuente  Acenas,  Lerez,  have  an  extraordinarily  high  activity, 
exceeding  10,000  volts  per  hour  per  litre  ;  such  a  value  is  greater  than 
that  hitherto  observed  for  any  other  mineral  spring  in  Europe.  The 
gas  and  residues  from  this  water  are  also  highly  active.  The  high 
activity  of  the  water  would  appear  to  indicate  that  in  the  neighbour¬ 
hood  of  Pontevedra  a  deposit  of  radioactive  material  exists  similar  to 
that  of  the  Joachimsthal.  W.  A.  D. 

Decay  of  Radioactivity  of  Spanish  Mineral  Waters.  Jos£ 
Muftoz  del  Castillo  (Anal.  Fis.  Quim.,  1907,  5,  22 — 33). — The  rate 
of  decay  of  the  radioactivity  of  the  water  from  the  hot  springs  of 
Besaya  and  Oviedo  shows  that  the  principal  and  almost  the  sole  active 
constituent  is  radium.  Coefficients  are  given  by  which  the  radio¬ 
activity  of  samples  of  these  mineral  waters  can  be  calculated  for 
therapeutic  purposes  at  different  periods  subsequent  to  bottling. 

W.  A.  D. 

Scattering  of  a-Rays  in  Metals.  B.  Kucera  ( Physikal . 
Zeitsch.,  1907,  8,  103 — 107). — The  ionisation  produced  by  a-rays 
(from  radium  F)  after  passing  through  screens  of  two  different  metals, 
such  as  aluminium  and  tin,  varies  according  to  the  order  in  which  the 
screens  are  placed.  It  is  greater  when  the  rays  pass  through  the 
aluminium  screen  first.  The  phenomenon  is  explained  by  the  author 
as  being  due  to  the  scattering  of  the  rays  by  the  metal  screens,  the 
scattering  power  of  a  metal  increasing  with  its  atomic  weight.  It  is 
shown  that  the  observations  of  E.  Meyer  ( Physikal .  Zeitsch.,  1906,  7, 
917)  on  the  ionisation  produced  by  a-rays  after  passing  through  suc¬ 
cessive  screens  of  different  metals  can  be  easily  accounted  for  on  this 
view.  The  data  agree  better  with  this  view  than  with  that  of  Meyer, 
according  to  which  the  a-rays  undergo  transformation  in  passing 
through  the  metal  screens,  secondary  rays  being  produced  which  cause 
ionisation,  this  ionisation  being  proportional  to  the  absorption  of  the 
a-rays  which  takes  place  in  the  metals.  -  H.  M.  D. 

Ionisation  of  Various  Gases  by  the  a-Particles  of  Radium. 
No.  2.  William  H.  Bragg  (Phil.  Mag.,  1907,  [vi],  13,  333—357. 
Compare  Abstr.,  1906,  ii,  322). — Further  measurements  of  the  relative 
amounts  of  ionisation  produced  in  various  gases  and  vapours  by  the 
a  particle  of  radium  G  have  been  made.  A  method  of  determining 
the  total  ionisation  due  to  the  a-particles  without  using  large  chambers 
and  high  potentials  is  described,  and  the  assumptions  involved  in  the 
deduction  of  the  specific  ionisation  values  are  discussed.  The  results 
obtained  are  in  agreement  with  the  view  that  the  ionisation  Si  pro¬ 
duced  by  a  loss  of  energy  8«  of  the  a-particle  is  related  to  the  latter 
quantity  by  the  equation  8t  =  A/(v)8e,  in  which  f(v )  is  a  function  of 
the  velocity  of  the  particle  and  h  the  specific  ionisation  of  the  gas 
under  consideration  referred  to  air  as  standard.  The  values  of  Tc  for 
eighteen  gases  and  vapours  are  recorded. 

The  values  of  the  product  ks,  8  being  the  stopping-power  of  the  gas, 
are  also  given,  and  it  is  shown  that  these  values  are  nearly  related  to 
additive  properties  such  as  molecular  volume  and  molecular  refractive 
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power.  Since  the  values  of  k  for  a  number  of  gases  are  nearly  equal, 
it  follows  that  the  stopping-power  is  of  an  additive  nature.  By 
putting  the  stopping-power  of  H2  =  0-24,  C2  =  0-85,  02  =  1  ‘03,  Cl2  =  1  ‘78, 
the  calculated  stopping-powers  of  a  number  of  gases  are  in  good 
agreement  with  the  observed  values.  Apart  from  its  additive 
character  the  stopping-power  of  an  atom  is  found  to  be  nearly  pro¬ 
portional  to  the  square  root  of  the  atomic  weight.  H.  M.  D. 

Secondary  Rontgen  Radiation.  Joseph  J.  Thomson  ( Proc . 
Camb.  Phil.  Soc.,  1907,  14,  109 — 114). — A  very  intimate  relationship 
is  found  to  exist  between  the  atomic  weight  of  an  element  and  the 
secondary  Rontgen  radiation,  an  increase  in  the  atomic  weight  being 
accompanied,  except  in  the  case  of  nickel,  by  an  increase  in  the  stream 
of  radiant  energy.  The  author  concludes  that  the  atomic  weight  of 
nickel  is  therefore  greater  than  that  of  cobalt.  W.  H.  G. 

Properties  of  Uranium  and  Actinium.  Max  Levin  ( Physikal . 
Zeitsch.,  1907,  8,  129 — 133.  Compare  this  vol.,  ii,  150). — A  prepara¬ 
tion  of  uranium  nitrate  which  has  been  kept  over  calcium  chloride  for 
some  time  exhibits  irregular  variations  in  respect  of  its  /3-radiation 
when  placed  in  an  atmosphere  saturated  with  water  vapour.  The 
/3-activity  diminishes  rapidly,  attains  a  minimum  value,  and  then 
increases  rapidly  to  a  maximum,  after  which  a  slow  fall  takes  place. 
The  explanation  suggested  is  that  the  original  diminution  is  due  to 
absorption  of  water  and  the  formation  of  a  thin  film  of  solution  on  the 
surface  of  the  crystals.  The  increase  in  the  observed  activity  is 
accounted  for  by  the  greater  solubility  of  uranium  X  in  this  super¬ 
ficial  liquid  film  and  the  slow  decrease  by  the  further  absorption  of 
water.  Similar,  but  smaller,  variations  are  observed  in  the  case  of  the 
a-radiation. 

Uranium  X,  prepared  by  boiling  uranium  nitrate  solution 
with  animal  charcoal  and  combustion  of  the  carbon,  is  found  to 
emit  both  a-  and  /3-rays.  Measurements  of  the  ionisation  produced 
by  uranium  X  with  and  without  interposed  screens  and  magnetic 
field  indicate  that  about  8%  of  the  total  activity  is  due  to  a-rays. 
The  higher  value  of  34%  found  by  Schlundt  and  Moore  is  probably 
due  to  the  fact  that  easily  absorbed  secondary  /3-rays  are  produced  in 
considerable  quantity. 

Experiments  on  the  electrolysis  of  actinium  solutions  show  that 
actinium  X  can  only  be  separated  at  the  cathode  in  pure  condition  if 
actinium  and  radioactinium  have  been  removed  previously.  Zinc, 
lead,  copper,  and  silver  precipitate  actinium  A  from  acid  or  ammoniacal 
solutions  of  actinium  X  ■  actinium  B  is  also  recognisable  in  the 
product  obtained  by  using  zinc  and  strongly  acid  solutions.  Animal 
charcoal  which  has  been  boiled  with  nitric  acid  solutions  of  actinium 
contains  large  quantities  of  radioactinium  and  small  quantities  of 
actinium  X.  Similarly,  thorium  B  is  the  chief  product  separated  from 
thorium  nitrate  solutions.  H.  M.  D. 

Ultimate  Disintegration  Products  of  the  Radioactive 
Elements.  Part  II.  The  Disintegration  Products  of  Uranium. 
Bertram  B.  Boltwood  ( Amer .  J.  Bci.,  1907,  [iv],  23,  77 — 88.  Compare 
this  vol.,  ii,  62). — From  the  analytical  data  for  a  large  number  of 
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uranium  minerals  .it  is  found  that  the  amount  of  lead  in  unaltered 
primary  minerals  from  the  same  locality  is  proportional  to  the  amount 
of  uranium  present.  In  primary  minerals  from  different  localities,  the 
relative  proportion  of  lead  is  greatest  in  minerals  from  the  locality 
which,  on  the  basis  of  geological  data,  represents  the  oldest  formation 
and  is  least  in  minerals  from  the  locality  of  most  recent  geological 
formation.  The  maximum  value  of  the  ratio  is  about  six  times  the 
minimum.  The  data  are  considered  to  prove  that  lead  is  the  final 
disintegration  product  of  uranium.  From  the  value  of  the  rate  of 
decay  of  radium,  regarded  as  one  of  the  intermediate  disintegration 
products,  the  author  calculates  the  ages  of  the  various  minerals.  The 
data  available  also  indicate  that  the  amounts  of  helium  in  various 
radioactive  minerals  are  of  the  expected  order  of  magnitude,  and  in 
no  case  exceed  the  quantities  which  are  calculated  on  the  assumption 
that  helium  is  produced  according  to  the  equation  :  uranium  =  lead  + 
helium. 

In  minerals  containing  uranium  and  thorium,  the  proportions  of 
these  may  vary  very  considerably  without  exercising  any  noticeable 
effect  on  the  value  of  the  lead-uranium  ratio  for  the  particular  locality. 
From  this  it  appears  that  lead  is  not  a  disintegration  product  of 
thorium.  The  mineral  thorite,  in  which  very  little  uranium  is  present, 
contains  neither  lead  nor  helium  according  to  published  analytical 
data.  H.  M  D. 

Electrification  Produced  by  Heating  Salts.  Joseph  J.  Thomson 
( Proc .  Camb.  Phil.  Soc.,  1907,  14,  105 — 108). — An  investigation  to 
see  if  any  relation  exists  between  the  sign  and  amount  of  electricity 
given  off  when  a  salt  is  heated  and  the  chemical  nature  of  the  salt. 
It  is  found  that  the  sign  of  electrification  given  off  on  heating  depends 
on  the  class  of  the  salt  and  not  on  the  metal,  and  that  it  is  the  same, 
with  the  exception  of  the  higher  oxides  of  a  metal,  as  that  produced  by 
friction  of  the  cold,  dry,  powdered  salt  or  oxide.  All  the  phosphates 
examined  gave  off  positive  electricity  at  a  red  heat, aluminium  phosphate 
to  the  greatest  extent ;  nitrates  give  off  positive  electricity  as  do  likewise 
chlorides,  but  nothing  like  so  much  as  the  phosphates.  Oxides 
when  heated  give  out  an  excess  of  negative  electricity,  the  largest 
quantities  being  obtained  from  the  oxides  of  barium  and  calcium. 

W.  H.  G. 

Chemical  Effects  of  the  Electric  Discharge  in  Rarefied 
Hydrogen  and  Oxygen.  P.  J.  Kirkby  (Phil.  Mag.,  1907,  [vi],  13, 
289 — 312.  Compare  Abstr.,  1905,  ii,  236). — Experiments  have  been 
made  to  determine  the  amount  of  water  formed  by  the  passage  of 
a  coulomb  of  electricity  through  one  centimetre  of  the  positive  column 
in  the  discharge  through  a  mixture  of  hydrogen  and  oxygen  in 
equivalent  proportions,  and  also  to  determine  the  fall  of  potential  in 
the  positive  column.  At  a  given  gas  pressure  this  fall  of  potential  is 
independent  of  the  current,  whilst  at  other  points  of  the  discharge  it 
varies  with  the  current  as  well  as  with  the  pressure.  When  the 
distance  between  the  electrodes  is  large,  the  weight  of  water  formed 
per  coulomb  is  greater  for  the  lower  pressures  than  for  the  higher.  A 
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maximum  is  reached  at  a  pressure  of  1'4  mm.  of  mercury,  the  water 
formation  being  smaller  in  amount  at  lower  pressures  than  this. 
Although  at  the  lower  pressures  the  number  of  impacts  made  by  an 
ion  in  moving  through  a  centimetre  is  smaller  than  at  the  higher 
pressures,  yet  this  is  apparently  more  than  counterbalanced  by  the 
higher  velocities  of  impact  of  the  ions  with  the  gaseous  molecules  in 
the  former  case.  Some  of  the  molecules  dissociated  by  impact  yield 
ozone,  but  the  proportion  of  these  is  relatively  small. 

An  experiment  is  also  described  which  confirms  the  previous  con¬ 
clusion  that  the  cathode  column  is  the  region  of  greatest  chemical 
activity.  H.  M.  D. 

Methods  of  Determining  the  Internal  Resistance  of  Galvanic 
Cells.  Walter  Block  ( Zeitsck.  phyaikal.Chem .,  1907,  58,  442—448). — 
The  method  due  to  Mance  and  Lodge  is  found  to  be  much  less  accurate 
and  trustworthy  than  the  methods  which  depend  on  the  use  of  alternat¬ 
ing  currents.  The  latter  methods  are  discussed  and  compared. 

J.  C.  P. 

Electromotive  Force  of  Iron  Under  Various  Conditions,  and 
the  Influence  of  Occluded  Hydrogen.  Theodore  W.  Richards 
and  Gustavos  E.  Behr  (Zeitsch. physikal.  Ghem.,  1907, 58,  301 — 349). — 
For  the  purpose  of  this  investigation,  iron  free  from  all  impurity 
except  hydrogen  has  been  prepared  by  dissolving  piano-wire  of  good 
quality  in  dilute  nitric  acid,  igniting  the  crystallised  nitrate,  and 
reducing  the  oxide  in  a  current  of  pure  hydrogen  (compare  Richards 
and  Baxter,  Abstr.,  1900,  ii,  407).  On  the  assumption  that  the 
potential  of  the  calomel  normal  electrode  is  0'56  volt,  the  potential  of 
the  porous  iron  prepared  by  the  foregoing  method  and  immersed  in  a 
normal  solution  of  ferrous  sulphate  is  found  to  be  0-17 — 0T8  volt. 
This  value  is  higher  by  about  0-02  volt  than  the  potential  of  pure 
compact  iron  which  has  been  fused ;  the  difference  is  probably  con¬ 
nected’ with  the  size  of  the  iron  particles.  The  potential  of  iron  is  in¬ 
appreciably  affected  by  exposing  it  to  very  high  pressures,  by  stretch¬ 
ing  it  to  breaking  point,  or  by  cooling  it  rapidly  from  a  high  tempera¬ 
ture.  If  porous  iron  is  immersed  in  ferrous  sulphate  solution,  the 
E.M.F.  observed  slowly  increases,  probably  because  it  has  become 
altered  by  exposure  to  the  air  ;  if  the  iron  is  left  long  enough  in  the 
ferrous  sulphate  solution,  a  constant  E.M.F.  is  attained.  Finely- 
divided  iron,  obtained  by  reduction  at  comparatively  low  temperatures, 
has  the  power  of  absorbing  hydrogen,  but  the  potential  of  the  metal  is 
not  appreciably  affected  thereby,  unless  the  surface  is  fully  charged 
with  hydrogen,  when  the  potential  is  somewhat  lowered.  When  iron 
which  has  been  heated  in  an  atmosphere  of  hydrogen  or  nitrogen  is 
suddenly  cooled  by  plunging  into  water,  it  absorbs  hydrogen  from  the 
water  in  a  specially  active  form,  in  virtue  of  which  the  potential 
is  raised  by  about  0T5  volt.  This  hydrogen  is  not  readily  removed 
when  the  iron  is  kept  in  water  or  potassium  sulphate  solution,  but  is 
rapidly  expelled  when  the  iron  is  immersed  in  ferrous  sulphate  solution, 
the  potential  returning  to  its  normal  value.  The  active  hydrogen 
occluded  by  iron  in  this  way  seems  to  be  of  tlx©  same  nature  as  that 
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taken  up  by  iron  in  presence  of  nascent  hydrogen  originating  either 
from  chemical  or  electrolytic  processes.  It  is  probable  that  this  active 
hydrogen  is  in  the  atomic  condition,  although  not  ionised.  J.  C.  P. 

Relation  Between  Current  and  Potential  Difference  at  the 
Cathode  and  Anode  in  the  Electrolysis  of  Solutions  of 
Iodine  in  Potassium  Iodide.  Erich  Brunner  ( Zeitsch.physilcal .  Chem., 
1907,  58,  1 — 126). — The  experiments  recorded  in  the  paper  were 
undertaken  in  the  attempt  to  decide  whether  the  cathodic  reduction  of 
iodine  to  iodine  ion  and  the  anodic  oxidation  of  iodine  ion  to  iodine  is 
to  be  regarded  as  purely  a  diffusion  process  for  all  potential  differences. 
Solutions  of  iodine  in  potassium  iodide  with  excess  of  potassium 
chloride  and  a  little  hydrochloric  acid  were  used,  and  the  polarisation 
was  measured  between  the  platinum  observation  electrode,  through 
which  a  current  of  known  strength  passed,  and  a  platinum  auxiliary 
electrode,  through  which  no  current  passed.  The  values  thus  observed 
(e)  for  the  polarisation  were  compared  with  those  calculated  (e0)  on  the 
supposition  that  the  polarisation  is  determined  only  by  the  concentra¬ 
tion  of  iodine  and  iodine  ion  at  the  electrode ;  in  other  words,  that  for 
a  given  polarisation  the  current  strength  depends  simply  on  diffusion 
velocities.  For  the  purpose  of  this  calculation  it  was  necesssry  to 
determine  the  ratio  of  the  diffusion  coefficients  for  the  ions  I'  and  I'3 ; 
this  was  found  =  1*5.  It  was  shown  also  that  the  diffusion  coefficients 
of  I2  and  I'3  have  practically  the  same  value. 

Only  for  a  very  dilute  solution  of  iodine  was  the  relation  e  =  €„ 
found  to  be  verified.  In  other  cases  the  relation  between  these  two 
quantities  is  adequately  represented  by  the  equation  e  =  c„  +  /(w0  +  w'), 
where  I  is  the  current  strength.  The  factor  +  w'  is  the  apparent 
resistance  between  the  observation  electrode  and  the  auxiliary 
electrode ;  wa  is  constant  for  a  given  arrangement  and  a  given  con¬ 
ductivity  of  the  solution ;  <o'  represents  the  real  difference  between 
calculation  and  experiment,  and  for  a  given  arrangement  and  a  given 
conductivity  of  the  solution  depends  only  on  dejdl.  The  difference 
between  calculation  and  experiment  is  attributed  by  the  author  to  un¬ 
equal  distribution  of  current  density  and  potential  over  the  electrode, 
but  experiments  made  with  varying  conditions  are  not  decisively  in 
favour  of  this  explanation. 

The  paper  deals  also  at  considerable  length  with  various  theoretical 
points  bearing  on  the  subject  of  electrolytic  oxidation  and  reduction. 

J.  0.  P. 

Electrolysis  Through  Precipitation  Films.  W.  S.  Millar 
and  William  W.  Taylor  ( Proc .  Roy.  Soc.  Edin.,  1906,  26,  447 — 463). 
— Measurements  have  been  made  of  the  resistance  which  precipitated 
films  of  aluminium  and  chromium  hydroxides  offer  to  the  motion  of 
various  ions.  For  the  experiments,  a  U-shaped  vessel  with  a  narrow 
tube  connecting  the  wider  limbs  was  used  chiefly.  It  was  cut  into  two 
equal  parts,  the  edges  carefully  ground,  and  a  brass  coupling  joint  was 
cemented  on  in  such  a  way  that  the  diaphragm  could  be  mounted, 
liquid-tight,  between  two  rubber  washers.  Porous  earthenware  was 
found  to  give  the  best  results  as  diaphragm  material.  In  order  to  avoid 
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the  enclosure  of  foreign  soluble  salts  by  the  precipitated  film  the 
following  procedure  was  adopted.  Fairly  concentrated  solutions  of 
ammonium  chloride  were  placed  in  each  compartment  of  the  cell  and 
the  electrical  resistance  was  measured.  Equally  concentrated  ammonium 
chloride  solutions,  the  one  containing  a  considerably  smaller  quantity 
of  ammonia,  the  other  an  equivalent  quantity  of  aluminium  chloride, 
were  then  introduced  into  the  separate  compartments  and  measure¬ 
ments  of  the  resistance  made  from  time  to  time  until  constant  results 
were  obtained.  The  conductivity  of  solutions  of  ammonium  chloride, 
bromide,  and  sulphate  is  reduced  by  a  film  of  aluminium  hydroxide 
prepared  in  this  manner  to  the  extent  of  3,  7,  and  20%  respectively, 
and  this  difference  is  attributed  to  the  different  effects  exerted  on 
the  anions.  A  similar  but  smaller  difference  is  found  for  the  cations 
when  ammonium,  potassium,  and  sodium  sulphate  solutions  are  com¬ 
pared.  When  the  results  obtained  with  films  of  aluminium  and 
chromium  hydroxide  are  compared,  the  ions  arrange  themselves  in  the 
same  order,  although  the  magnitude  of  the  diminution  of  the  con¬ 
ductivity  is  different  in  the  two  series.  The  values  obtained  for  the 
diminution  in  the  conductivity  of  a  particular  solution  are  not  all 
identical,  but  appear  to  group  themselves  around  two  values.  This 
effect  is  supposed  to  be  due  to  the  existence  of  more  than  one  modifi¬ 
cation  of  the  colloidal  film. 

The  temperature  coefficient  of  the  conductivity  of  an  ammonium 
sulphate  solution  divided  into  two  parts  by  a  chromium  hydroxide  film 
is  much  greater  than  for  ammonium  sulphate  solution  alone.  This  is 
supposed  to  be  due  to  a  change  in  the  nature  of  the  precipitation  film. 

The  conductivity  of  solutions  of  sodium  ammonium  d- tartrate  and 
racemate  is  diminished  to  the  same  extent,  and  from  this  the  conclusion 
is  drawn  that  the  racemate  solution  does  not  contain  any  considerable 
proportion  of  racemate  ions.  H.  M.  D. 

Electrolytic  Applications  of  Alternating  Currents.  Angelo 
Coppadoro  (Gazzetta,  1906,  36,  ii,  693 — 723.  Compare  Abstr.,  1906, 
ii,  214,  849). — This  paper  is  divided  into  three  parts,  the  first  deal¬ 
ing  with  the  industrial  use  of  alternating  currents  in  electrolysis,  the 
second  with  the- aluminium  valve-cell  or  rectifier,  and  the  third  with 
the  behaviour  of  nickel  electrodes  towards  alternating  currents. 

Using  ordinary  alternating  currents  with  a  periodicity  of  42  per 
second,  the  process  of  Richards  and  Roepper  (Eng.  Pat.,  9637  and 
9638,  1898)  for  the  preparation  of  insoluble  compounds  cannot  be 
applied  to  the  manufacture  of  the  sulphides  of  zinc,  cadmium,  &c.,  the 
yields  being  very  small.  With  electrodes  of  lead  and  solutions  of 
sulphuric  acid,  however,  these  alternating  currents  give  good  yields  of 
lead  sulphate  ;  the  best  energy  yield  is  obtained  with  50%  acid,  the 
difference  of  potential  at  the  electrodes  not  exceeding  4  volts.  The 
action  on  the  lead  seems  to  depend  on  the  formation  of  persulphuric 
acid  during  the  anodic  phase. 

The  experiments  with  the  aluminium  rectifier  show  that  by  this 
means  it  is  impossible  to  resolve  the  alternating  current  completely 
into  two  equal  and  opposite  direct  currents ;  two  new  alternating 
currents  are  always  obtained  in  which  one  phase  has  an  intensity  much 
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greater  than  that  of  the  other,  the  ratio  between  the  two  intensities 
being  variable. 

With  sulphuric  acid  having  a  concentration  between  5  and  40%, 
nickel  is  dissolved  almost  quantitatively  under  the  action  of  an  alter¬ 
nating  current  when  the  density  of  the  latter  exceeds  50  amperes  per 
sq.  cm.  With  densities  lower  than  this  value,  the  condition  of  the  sur¬ 
face  of  the  electrodes  exerts  a  considerable  influence  on  the  amount 
of  metal  dissolved.  With  50 — 60%  sulphuric  acid,  the  yield  of  dis¬ 
solved  nickel  first  increases  to  a  maximum  with  augmentation  of  the 
current  density  and  subsequently  diminishes  considerably,  indicating 
that  the  metal  becomes  passive  ;  at  the  same  time,  oxygen  appears 
mixed  with  the  hydrogen  evolved.  The  amount  of  nickel  dissolved  is 
increased  by  the  presence  in  the  acid  of  oxidising  agents  such  as 
potassium  permanganate  or  hydrogen  peroxide,  or  even  by  the  passage 
of  air  through  the  electrolyte.  The  current  yield  of  nickel  dissolved  in 
other  acids,  such  as  hydrochloric,  nitric,  and  acetic  acids,  is  also  high. 
Using  potassium  chloride  solution  as  electrolyte,  the  current  yield  of 
dissolved  nickel  never  exceeds  about  10%;  hydrogen  unmixed  with 
chlorine  is  evolved,  nickel  hydroxide  is  precipitated,  and  the  electrodes 
become  coated  with  a  thin,  black  film  of  finely-divided  nickel.  Addition 
of  potassium  hydroxide  to  the  chloride  lowers  the  yield  considerably, 
and  increase  of  the  current  density  then  causes  further  diminution  in 
the  yield,  the  nickel  exhibiting  the  passivity  it  presents  in  alkaline 
solutions  under  the  action  of  a  direct  current.  When  sodium  nitrate 
solution  is  used,  the  passivity  is  perfect,  no  nickel  being  dissolved  or 
gas  evolved  ;  with  sodium  chlorate,  the  passivity  is  almost  perfect, 
but  with  potassium  sulphate,  slightly  moi’e  nickel  is  dissolved,  nickel 
hydroxide  being  also  formed.  T.  H.  P. 

Mobility  of  Ions  in  Water.  Karl  Drucker  ( Zeitsch .  Elektro- 
chem.,  1907,  13,  81 — 83). — Using  the  best  experimental  material 
available,  the  mobilities  of  some  ions  in  aqueous  solution  at  18°  are 
recalculated.  The  values  obtained  are  :  K  =  64’4,  Na  =  42-7,  Ag  =  54"0, 
H  =  313,  Cl  =  65‘2,  N03  =  62'3,  |B04=66-7.  In  salts  of  heavy  metals, 
the  anions  appear  to  have  different  mobilities.  T.  E. 

Specific  Heat  of  G-ases  at  Constant  Volume  and  High 
Pressure.  W.  A.  Douglas  Rudge  ( Proc .  Camb.  Phil.  Soc.,  1907,  14, 
85 — 89). — The  mean  value  for  the  specific  heat  of  carbon  dioxide  at 
constant  volume  and  under  a  pressure  of  approximately  420  atmo¬ 
spheres  is  found  to  be  0’45,  the  gas  employed  being  that  sold  in  small 
bulbs  or  “  sparklets  ”  used  for  aerating  water.  Incidentally,  it  is 
shown  that  the  latent  heat  of  liquid  carbon  dioxide  at  the  critical 
temperature  is  zero.  W.  H.  G. 

Specific  Heat  of  Calcium  and  Lithium.  Arciero  Bernini 
(. Physikal .  Zeitsch .,  1907,  8,  150 — 154). — The  specific  heats  of  calcium 
and  lithium  have  been  measured  between  0°  and  157°  by  means  of  a 
Bunsen  ice  calorimeter.  The  following  results  were  obtained  :  calcium, 
0—20-3°,  0  1453  ;  0—78°,  0-147  ;  0—100°,  0-149  ;  0—157°,  0-1521; 
lithium,  0—19  3°,  0-8366  ;  0—78°,  0-9875  ;  0—100°,  1  0925  ;  0—157°, 
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1-3215.  The  specific  heat  of  lithium  thus  increases  very  rapidly  with 
the  temperature.  Comparing  the  rate  of  increase  in  the  case  of  lithium, 
sodium,  potassium  and  calcium,  it  is  found  that  this  increases  with 
decreasing  atomic  weight.  Previous  determinations  of  .the  specific 
heat  of  sodium  and  potassium  have  been  repeated  with  the  same  result, 
and  the  author  draws  the  conclusion  that  the  much  higher  values 
obtained  by  Joannis  are  due  to  impurities  in  the  material  used. 

H.  M.  D. 

Molecular  Attraction.  VI.  The  Mutual  Neutralisation  of 
the  Attraction  by  the  Attracted  Particles  and  the  Nature  of 
Attractive  Forces.  James  E.  Mills  {J.  Physical  Chem .,  1907,  11, 
132 — 166.  Compare  Abstr.,  1906,  ii,  216). — The  question  as  to  whether 
the  validity  of  the  equation  (Z  —  E)[(  yd  -  \JD )  =  constant,  where  L  is 
the  latent  heat  of  vaporisation  of  a  liquid,  E  the  energy  spent  in  over- 
coming  external  pressure,  and  d  and  D  are  the  densities  of  the  liquid  and 
vapour,  may  be  due  to  the  attraction  between  the  molecules  operating 
otherwise  than  according  to  the  law  of  inverse  squares  is  discussed.  A 
more  rigorous  deduction  of  the  equation  is  given  and  the  experimental 
evidence  in  favour  of  it  is  summarised.  Applying  Helmholtz’s  method 
of  calculating  the  amount  of  energy  given  out  by  the  contraction  of 
the  sun  to  the  process  of  the  vaporisation  of  a  liquid,  the  result  is 
obtained  that  the  work  done  should  vary  as  the  five-thirds  power  of 
the  mass,  and  that  the  equation  (L  -  E)/(  $d  -  y  D)  =  constant  should 
only  be  valid  when  a  constant  mass  of  liquid  is  taken.  An  explanation 
of  the  apparent  contradiction  is  suggested,  which  involves  a  new  con¬ 
ception  in  regard  to  the  operation  of  attractive  forces  in  general. 
According  to  this,  the  attractive  forces  proceeding  from  a  particle, 
whatever  their  nature,  whether  chemical,  molecular,  magnetic,  elec¬ 
trical  or  gravitational,  have  a  finite  value.  If  this  attractive  force  is 
exerted  on  another  particle,  the  amount  of  the  attraction  remaining 
for  operation  on  other  particles  is  diminished  by  an  exactly  equivalent 
amount.  As  a  consequence  of  this  view  it  follows  that  all  these 
various  attractive  forces  are  measured  by  the  amount  of  the  attraction 
neutralised,  and  the  idea  that  the  gravitational  attraction,  for  instance, 
of  a  particle  can  remain  undiminished  regardless  of  the  amount  of  the 
attraction  which  it  exerts  on  other  particles,  is  claimed  by  the  author 
to  be  contrary  to  the  law  of  the  conservation  of  energy.  H.  M.  D. 

Thermal  Investigation  of  an  Anisotropic  Liquid.  L.  Rotin- 
iantz  and  .Th.  Rotarski  {J.  Russ.  Phys.  Chem.  Soc.,  1906,  38, 
782 — 789). — The  anisotropic  or  liquid  crystalline  substance,  4-meth- 
oxy-4'-ethoxyazoxybenzene  or  jo-anisoleazoxyphenetole, 

OMe  •  C6H4  •  N20  •  C0H4  *  OE  t, 

is  shown  to  be  a  mixture  of  dimethoxy-  and  diethoxy-azoxybenzenes. 
Curves  are  drawn  showing  the  variation  in  melting  points,  and  the 
transparency  of  different  mixtures  of  these  substances,  from  which  it 
is  evident  that  there  is  no  relation  between  the  transparency  and 
melting  point  curves.  The  transparency  curve  is  a  straight  line 
which  satisfies  the  equation  T=  (ut  +  u^)  /  (w  +  Wj),  where  t,  tx  are  the 
temperatures  of  transparency  of  the  respective  substance  \  and  u,  ux 
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the  respective  number  of  molecules  present  in  the  mixture.  Riesing’s 
compound,  having  an  anisotropic  phase,  94 — 149-6°,  was  probably  a 
50%  mixture,  but  those  obtained  by  others  were  probably  not  free 
from  azo-compounds.  It  is  considered  that,  in  general,  methoxyethoxy- 
azoxybenzene  cannot  exist,  for,  whenever  an  attempt  is  made  to  produce 
such  a  compound  from  the  corresponding  nitro-  and  hydroxylamine 
derivatives,  the  two  respective  azoxy -compounds  are  obtained,  but 
never  a  mixed  derivative  such  as  the  one  in  question.  Z.  K. 

Behaviour  of  Certain  Substances  at  their  Critical  Tempera¬ 
tures.  Isidor  Traube  ( Zeitsch .  physikal.  Chem.,  1907,  58,  475 — 478. 
Compare  Abstr.,  1904,  ii,  110,  237  ;  also  Teichner,  Ann.  Physilc,  1904, 
[iv],  13, 595). — A  criticism  of  Travers  and  Usher’s  recent  work  (this  vol., 
ii,  8).  Relying  chiefly  on  Teichner’s  experiments  ( loc .  cit.),  the  author 
maintains  that  the  temperature  at  which  the  meniscus  disappears  is  not 
the  true  critical  temperature.  If  it  is  permissible  to  speak  of  a  critical 
temperature  at  all,  it  must  be  considerably  higher  than  the  tempera¬ 
ture  of  Cagniard  de  la  Tour.  The  author  suggests  that  the  conception 
of  a  “  critical  temperature  ”  should  be  replaced  by  that  of  a  “  critical 
temperature  period  ”  extending  over  a  definite  range  of  temperature. 

J.  C.  P. 

Variation  of  Vapour  Tension  as  a  Function  of  the  Tempera¬ 
ture  and  the  Determination  of  Ebullioscopic  Constants. 
Georges  Baume  and  D.  E.  Tsakalotos  ( Compt .  rend.,  1907,  144, 
373 — 376). — The  latent  heat  of  vaporisation  A  of  a  liquid  can  be 
calculated  (neglecting  the  volume  of  the  liquid  compared  with  that  of 
the  vapour)  from  the  equation  L  =  RT2jJMp.dp/dT ,  where  J  is  the 
mechanical  equivalent  of  heat,  p  the  vapour  pressure,  M  the  molecular 
weight  of  the  vapour  at  the  absolute  temperature  T,  and  R  the  gas 
constant ;  and  also  from  vau’t  Hoff  and  Le  Chatelier’s  expression, 
L  —  0-02  T2/E.  By  equating  these  two  values  of  L  the  relation  dpjdT  => 
001  MpjE  is  obtained,  E  being  the  molecular  elevation  of  the  boiling 
point  of  the  liquids  as  solvents,  and  the  ratio  RjJ  being  taken  as  equal 
to  2.  This  relation  can  be  used  to  study  the  variation  dp.JdT  of  the 
vapour  tension  with  the  temperature,  at  temperatures  near  the  boiling 
point,  under  the  pressure  p,  provided  the  value  of  A  (which  varies  with 
p)  is  known,  and  has  been  employed  by  the  authors  to  calculate  the 
elevation  AT1  of  temperature  corresponding  with  a  variation  of  pressure 
A/>  of  1  mm.  (initial  pressure  760  mm.)  for  the  liquids  water,  alcohol, 
ether,  acetic  acid,  acetone,  chloroform,  ethylene  dibromide,  benzene, 
aniline,  phenol,  carbon  disulphide,  and  sulphur  dioxide.  The  values  of 
E  experimentally  obtained  by  Beckmann  were  used  in  the  calculation, 
and  the'  numbers  obtained  agree  very  well  with  those  obtained  by 
experiment,  in  the  case  of  all  .  the  liquids  except  acetic  acid.  In  the 
latter  case  the  deviation  is  due  to  polymerisation  of  the  vapour,  and 
applying  the  necessary  correction  to  the  molecular  weight  M  gives  a 
result  agreeing  with  experiment. 

Conversely  the  same  equation  can  be  used  to  calculate  the  molecular 
elevation  E  of  the  boiling  points  of  liquids  of  which  the  molecular 
weight  and  variation  of  vapour  tension  with  temperature  are  known. 
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The  values  of  E  for  the  above  liquids  so  obtained  (taking  p—  760  mm.) 
agree  well  with  the  experimental  numbers,  and  fairly  well  with  those 
obtained  by  van’t  Hoff’s  expression  (compare  Beckmann,  Fuchs,  and 
Gernhardt,  Abstr.,  1896,  ii,  236).  This  equation  also  shows  that  E  is 
not  constant,  but  increases  proportionately  to  the  pressure,  dpjdT 
being  practically  constant  for  small  variations  in p  (compare  Beckmann, 
Abstr.,  1890,  323;  1891,  389).  The  values  of  E  for  water  at  70°, 
100°,  and  130°  calculated  both  by  this  and  by  van’t  Hoff’s  equation  are 
given. 

Finally,  the  authors’  equation  shows  that  two  substances  having  the 
same  value  for  the  ratio  EjM  have  the  same  variation  in  their  vapour 
tension.  This  agrees  with  the  kinetic  theory.  E.  H. 

Is  it  Permissible  to  Draw  Conclusions  as  to  the  Molecular 
Condition  of  a  Solvent  from  an  Abnormal  Boiling  Point 
Elevation  Observed  for  a  Dilute  Solution  ?  Johannes  J.  van 
Laar  ( Zeitsch .  physikal  Chem.,  1907,  57,  742 — 744). — The  answer  is  in 
the  negative,  but  it  is  remarked  that  some  information  as  to  the  mole¬ 
cular  condition  of  the  solvent  might  be  obtained  from  abnormal 
elevations  of  the  boiling  point  for  concentrated  solutions.  Incidentally, 
it  is  pointed  out  that  in  the  vapour  pressure  and  boiling  point  formulae 
for  dilute  solutions  the  ratio  n/JV,  and  not  nj{N+n ),  should  appear. 

J.  C.  P. 

Molecular  Weight  Determinations  of  Oils  and  Fats.  Wil¬ 
helm  Normann  {Chem.  Zeit,.,  1907,  31,  211 — 214). — The  molecular 
weights  of  various  vegetable  and  mineral  oils  have  been  determined  by 
the  cryoscopic  and  ebullioscopic  methods  in  order  to  see  how  far  these 
methods  are  applicable  in  these  cases.  It  is  found  that  the  mol. 
weights  of  glycerides  cannot  be  so  determined.  The  values  obtained 
by  the  cryoscopic  method  for  castor,  olive,  rape,  and  train  oils,  using 
phenol  or  nitrobenzene  as  solvent,  are  in  dilute  solutions  smaller  than 
those  calculated  from  the  saponification  values,  but  increase  considerably 
as  the  concentrat  on  increases ;  on  the  contrary,  when  benzene  is  the 
solvent  the  reverse  is  the  case,  high  values  for  the  mol.  weight  being 
obtained  in  dilute  solutions,  which  become  smaller  as  the  concentration 
increases.  Similar  results  are  also  obtained  by  the  ebullioscopic  method, 
using  benzene,  chloroform,  carbon  disulphide  and  ether  as  solvents, 
very  high  values  for  the  vegetable  oils  being  obtained  in  dilute  solu¬ 
tions,  which  diminish  as  the  concentration  increases. 

The  values  obtained  for  mineral  oils  by  either  method,  using  benzene 
as  solvent,  are  not  affected  to  any  great  degree  by  the  concentration, 
the  oils  having  the  greatest  viscosity  giving  the  greatest  values  for  the 
molecular  weight.  W.  H.  G. 

Cryoscopic  Behaviour  of  Iodoxy- derivatives  in  Formic  Acid. 

Luigi  Mascarelli  and  Medardo  Martinelli  (Atti  E.  Accad.  Lincei, 
1907,  [v],  16,  i,  183 — 186). — The  authors  have  determined  the  mole¬ 
cular  weights  of  various  iodoxy-derivatives  in  freezing  formic  acid,  the 
results  being  as  follow.  lodoxybenzene,  207’3  and  217‘3  instead  of  236  ; 
o-iodoxytoluene,  183T,  188'l,and  182-9  instead  of  250;  wi-iodoxytoluene, 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


229 


1 78*4 — 21 7*4  instead  of  250;  and  p-iodoxytoluene, 219'9 — 2208  instead 
of  250.  These  low  values  are  probably  to  be  explained  in  the  same 
way  as  the  abnormal  numbers  obtained  for  nitro-derivatives  in  formic 
acid  by  Bruni  and  Berti  (Abstr.,  1900,  ii,  591,  592).  T.  H.  P. 

Critical  Solution  Temperature  of  Ternary  Mixtures.  J. 
Timmermans  (Zeitsch.  physikal.  Ghqpi.,  1907,  68, 129 — 213). — Naphtha¬ 
lene,  anthraquinone,  camphor,  benzophenone,  and  benzil  are  all  found 
to  raise  the  critical  solution  temperature  of  mixtures  of  phenol  and 
water,  apparently  because  these  substances  are  soluble  in  only  one  of 
the  components  of  the  binary  mixture.  Similarly,  the  critical  solution 
temperature  of  the  system  phenol  +  water  is  raised  by  the  addition 
of  salts,  such  as  potassium  chloride,  potassium  bromide,  and  sodium 
chloride,  and  the  molecular  elevation  of  the  critical  solution  temperature 
is  abnormally  great  in  these  cases.  If  the  third  added  substance,  for 
example,  azobenzene  or  boric  acid,  is  soluble  in  both  liquids,  but  in 
very  different  degrees,  the  critical  solution  temperature  is  still  raised, 
but  the  molecular  elevation  is  abnormally  small.  Lastly,  if  a  third 
substance  be  added,  the  solubilities  of  which  in  the  two  liquids  are  of 
the  same  order  of  magnitude,  for  example,  salicylic  acid,  mercury 
cyanide,  or  sodium  oleate,  the  critical  solution  temperature  is  lowered. 
Besides  the  system  phenol  +  water,  the  systems  succinonitrile  + 
water  and  hexane  +  nitrobenzene  have  been  examined,  and  similar 
results  have  been  obtained.  The  phenomena  here  observed  are 
apparently  governed  by  laws  analogous  to  those  deduced  by  Cent- 
nerszwer  (Abstr.,  1904,  ii,  158;  see  also  van  Laar,  Abstr.,  1905, .ii, 
434  ;  Buchner,  Abstr.,  1906,  ii,  71)  and  van’t  Hoff  (Abstr.,  1904,  ii, 
237)  for  the  critical  temperature  of  vaporisation. 

A  liquid  mixture  containing  two  completely  miscible  components 
may  frequently  be  made  to  separate  into  two  phases  by  the  addition  of 
a  third  substance.  Salts  are  especially  effective  in  this  direction,  and 
the  author  has  studied  the  effect  of  potassium  bromide  in  salting  out 
propyl  alcohol  from  water.  Consideration  of  the  critical  solution 
temperatures  for  the  higher  alcohols  and  water  indicates  that  for  propyl 
alcohol  and  water  the  centre  of  a  hypothetical  saturation  curve  should 
be  about  50°,  that  the  upper  critical  solution  temperature  should  be 
about  30°,  and  the  lower  critical  solution  temperature  about  70°. 
Addition  of  potassium  bromide,  it  is  supposed,  raises  the  upper  critical 
solution  temperature  (30°)  and  depresses  the  lower  critical  solution 
temperature  (70°)  until  a  condition  of  saturation  is  reached.  The  con¬ 
ception  of  the  existence  of  a  negative  saturation  curve  for  systems  of 
two  completely  miscible  liquids  is  used  to  interpret  various  properties 
of  solutions. 

In  the  case  of  two  liquids  that  are  very  slightly  soluble  in  each 
other,  it  may  be  supposed  that  the  upper  critical  solution  temperature 
lies  above  the  higher  boiling  point,  and  that  the  lower  critical  solution 
temperature  lies  below  the  cryohydric  point.  The  addition  of  a  little 
quinol  to  the  system  water +  sec.-butyl  alcohol  raises  the  lower  critical 
solution  temperature  above  the  freezing  point  of  the  mixture,  and  the 
addition  of  much  quinol  makes  the  alcohol  and  the  water  miscible  in 
all  proportions  at  all  temperatures. 
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Ternary  systems  of  three  liquid  components  are  discussed  at  length 
from  the  point  of  view  of  the  phase  rule,  and  several  cases  have  been 
found  where  three  liquid  phases  occur ;  an  example,  specially  suitable 
for  demonstration,  is  furnished  by  the  system  water  +  nitrobenzene  + 
hexane. 

When  the  salts  are  arranged  in  the  order  of  their  ability  to  cause 
the  system  water  +  propyl  alcohol  (or  water  +  pyridine)  to  separate 
into  two  layers,  or  in  the  order  of  their  power  to  raise  the  upper 
critical  solution  temperature  of  the  system  water  +  phenol,  the  order 
is  roughly  the  same  as  when  they  are  arranged  according  to  the  magni¬ 
tude  of  their  influence  on  the  solubility  of  phenylthiocarbamide  (see 
Rothmund,  Abstr.,  1900,  ii,  467  ;  Biltz,  Abstr.,  1903,  ii,  358). 

Experiments  are  described  showing  that  the  analogy  between  the 
critical  temperature  of  vaporisation  and  the  critical  temperature  of 
solution  extends  also  to  the  phenomena  of  retrograde  separation  into 
two  phases,  and  retrograde  solidification.  By  reference  to  the  behaviour 
of  the  system  water  +  ether  +  cadmium  iodide,  it  is  shown  that  the 
parallelism  between  the  critical  temperature  of  vaporisation  and  the 
critical  temperature  of  solution  may  be  explained  by  the  continuity  of 
the  liquid  and  gaseous  states.  J.  C.  P. 

Use  of  Oxygen,  Prepared  Electrolytically,  in  Experiments 
with  Berthelot’s  Calorimetric  Bomb.  Pawel  W.  Zuboff  (J. 
Huss.  Phys.  Chem.  Soc.,  1906,  38,  1123 — 1128.  Compare  Abstr.,  1904, 
ii,  382). — Further  experiments,  in  which  oxygen  containing  varyiug 
proportions  of  hydrogen  was  employed,  show  that  only  that  part  of 
the  hydrogen  mixed  with  the  oxygen  actually  used  up  in  the  calori¬ 
metric  bomb  undergoes  combustion.  The  correction  regarded  by 
Berthelot  (Abstr.,  1903,  ii,  70)  as  necessary  when  electrolytic  oxygen 
containing  small  quantities  of  hydrogen  is  employed  in  the  calori¬ 
metric  bomb  must  hence  be  reduced  to  about  20%  of  the  value  given. 

T.  H.  P. 

Heats  of  Combustion  and  of  Formation  of  Certain  Nitro¬ 
genous  Substances  of  Physiological  Importance.  Marcellin 
Berthelot  and  Philippe  Landrieu  ( Gompt .  rend.,  1907,  144, 
457 — 459). — A  sample  of  hsematin  consisting  of  brilliant  dark  violet 
crystals  gave  on  analysis:  C,  64'0%;  H,  54%;  N,  9-9%;  Fe,  9-9%,  and 
O,  11 '1%.  The  heat  of  combustion  of  1  gram  is  5231  cal.  at  constant 
volume  or  5236  cal.  at  constant  pressure.  The  heat  of  formation  of 
1  gram  is  +1691  cal. 

A  sample  of  bilirubin,  a  non-crystalline  brown  powder,  gave  on 
analysis  :  C,  66-01%;  H,  6-01%;  N,  9'03%;  and  O,  18-95%;  the  formula 
suggested  being  C16H1304N2.  The  heat  of  combustion  of  1  gram  is 
6787  cal.  at  constant  volume  and  6793  cal.  at  constant  pressure. 
Molecular  heat  of  combustion,  2051-5  Cal.  The  molecular  beat  of 
formation,  454-5  Cal. 

A  sample  of  haemoglobin  (from  the  horse)  formed  brilliant,  dark  red 
needles.  The  heat  of  combustion  of  1  gram  of  the  substance  dried 
over  sulphuric  acid  is  5822  cal,  at  constant  volume  or  5826  cal. 
at  constant  pressure;  or  for  the  substance  dried  at  115°  becomes 
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5889  cal.  at  constant  pressure.  Berth elot  and  Andre  obtained  5914*8 
cal.,  and  Stohmann  (Abstr.,  1892,  141)  obtained  5885  cal.  Berthelot 
and  Andre’s  analysis  leads  to  the  value  1091  cal.  for  the  heat  of 
formation.  E.  H. 

Heat  of  Dilution  of  Concentrated  Solutions.  G.  ROmelin 
{Zeitsch.  physikal.  Chem.,  1907, *58,  449 — 466). — The  double  calorimeter 
described  by  Steinwehr  (Abstr.,  1901,  ii,  641)  has  been ’employed,  but 
in  addition  to  the  electrical  method  of  standardisation  used  by  that 
worker,  the  device  has  been  adopted  of  adding  a  known  quantity  of 
heat  by  introducing  a  slightly  warmed  Beckmann  thermometer  bulb 
(a  so-called  calorifer).  The  accuracy  of  the  apparatus  has  been 
improved,  and  it  is  possible  to  measure  heat  effects  of  the  order  of 
1  gram  calorie  to  within  1%.  By  way  of  testing  the  apparatus,  the 
heat  effect  of  the  reaction  H2  + 102  =  H20  was  found  from  the  explosion 
of  6 — 7  cub.  cm.  of  electrolytic  gas  to  be  68150  cal.  at  constant  pressure. 

The  author’s  object  was  the  determination  of  the  differential  heat 
of  dilution  ( Q ),  that  is,  the  heat  effect  (referred  to  1  gram  mol.  of 
solvent)  produced  when  a  very  small  quantity  of  solvent  is  added  to  a 
large  quantity  of  solution.  The  value  of  Q  has  been  determined  for 
solutions  of  numerous  substances,  the  most  interesting  of  which 
perhaps  was  sulphuric  acid.  According  to  Thomsen,  &Q{x)ISx  — 
32150/(x  + 1*798)2  cal.,  where  a;  is  the  number  of  molecules  of  water 
per  molecule  of  sulphuric  acid,  but  it  is  shown  that  this  formula  is  not 
valid  for  values  of  x  greater  than  10.  It  is  shown  further  that 
for  values  of  x  between  10  and  32,  the  experimental  values  for  the 
differential  heat  of  dilution  are  in  good  agreement  with  those  given 
by  the  empirical  formula  $QM/8x~  —  558/a;  -h  28120/a:2.  J.  C.  P. 

Organic  Solvent  and  Ionising  Media.  VI.  Heats  of  Solution. 

Paul  Walden  ( Zeitsch .  physikal.  Chem.,  1907,  58,  479 — 511.  Com¬ 
pare  Abstr.,  1904,  ii,  227 ;  Abstr.,  1906,  ii,  149,  335,  336,  527). — The 
variation  with  temperature  in  the  solubility  of  sparingly  soluble 
electrolytes  in  water  has  been  shown  to  be  in  harmony  with  the 
equation  dloge{iC)/dT=q/2iT*  (see  van’t  Hoff,  Zeitsch.  physikal.  Chem., 
1895,  17,  147,  546 ;  Goldschmidt  and  Maarseveen,  Abstr.,  1898, 
ii,  152  ;  Noyes  and  Sammet,  Abstr.,  1903,  ii,  468).  The  author’s 
work  shows  that  this  formula  is  valid  also  for  non-aqueous  solutions 
of  binary  electrolytes.  The  suppositions  which  are  at  the  foundation 
of  the  osmotic  theory  of  electrolytes,  and  which  are  involved  in  the 
foregoing  formula,  may  be  expressed  by  the  three  equations  :  (1) 
PV=iRl1;  (2)  f  =  l-f(n-l)a;  (3)  a  =  A/Ax  ;  the  author’s  work 
justifies  the  use  of  these  relationships  in  dealing  with  solutions  of 
electrolytes  in  organic  solvents.  The  results  obtained  furnish  also 
a  confirmation  of  Le  Chatelier’s  theorem  regarding  the  relation 
between  the  variation  of  solubility  with  temperature  and  the  sign 
of  the  heat  of  solution.  The  equation  deduced  by  van  Laar  (see 
Abstr.,  1895,  ii,  484)  may  also  be  used  to  calculate  the  heats  of  solu¬ 
tion  in  good  agreement  with  experiment ;  the  values  calculated  by 
van  Laar’s  equation  are  somewhat  smaller  than  those  calculated  by 
van’t  Hoff’s  equation,  already  referred  to. 
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For  the  purpose  of  this  investigation,  the  specific  heats  of  a  number 
of  organic  solvents  were  determined,  with  the  results  recorded  in  the 
following  table.  The  calorimeter  employed  was  a  four-walled  Dewar 
vacuum  vessel : 


Liquid.  Temperature.  Mean  specific  heat. 

Methyl  alcohol .  18 — 20°  0‘603 

Ethyl  alcohol  .  16 — 21  0-577 

Acetone  .  17 — 20  0-515 

Salicylaldehyde  .  18  0-382 

Formamide  .  19  0  551 

Acetonitrile .  17 — 19  0-518 

Propionitrile .  14 — 17  0  510 

Nitrome thane  .  15 — 19  0-412 

Nitrobenzene  .  20  0-386 


The  author  has  further  determined  (1)  the  heats  of  solution  of 
potassium  iodide,  tetraethylammonium  iodide,  and  tetrapropyl- 
ammonium  iodide  in  the  foregoing  solvents ;  (2)  the  solubility  of 
tetraethylammonium  iodide  and  tetrapropylammonium  iodide  in  the 
same  at  0°  and  25° ;  and  (3)  the  conductivity  of  these  two  salts  when 
dissolved  to  saturation  in  the  foregoing  solvents  at  0°  and  25°. 

J.  C.  P. 

Determination  of  Viscosity.  Karl  Beck  and  K.  Ebbinghaus 
(Zeitsch.  physikal.  Chem .,  1907,  58,  409 — 419). — The  viscosity  of 
water  in  which  castor  oil  has  been  suspended  by  shaking  is  not 
appreciably  altered,  even  when  the  oil  amounts  to  as  much  as  10% 
of  the  water.  If,  however,  the  oil  and  the  water  are  made  into  an 
emulsion  with  the  help  of  gum  arabic  the  viscosity  constant  of  the 
water  is  markedly  increased. 

In  the  case  of  a  liquid  of  high  specific  gravity  and  low  viscosity,  the 
usual  method  of  allowing  the  liquid  to  flow  through  a  long,  narrow 
capillary  under  pressure  gives  too  high  values  for  the  viscosity.  The 
difficulty  is  got  over  to  a  large  extent  by  allowing  the  liquid  to  flow 
slowly  against  an  opposing  pressure  (see  Beck,  Abstr.,  1904,  ii,  646), 
and  chloroform  has  been  examined  in  detail  from  this  point  of  view. 
At  25°  the  viscosity  constant  for  chloroform  is  0'60,  that  for  water 
being  taken  as  =  1 .  J.  C.  P. 

Relative  Viscosity.  Karl  Beck,  Wilhelm  Treitschke,  and  K. 
Ebbinghaus  ( Zeitsch .  physikal.  Chem.,  1907,  58,  425 — 441). — Experi¬ 
ments  on  the  viscosity  of  fused  mixtures  of  p-dichloro-,  p-chlorobromo-, 
and  p-dibromo- benzene,  and  of  mercuric  bromide  and  iodide  show  that 
the  viscosity  of  isomorphous  mixtures  is  approximately  a  linear  func¬ 
tion  of  the  composition.  It  is  shown  that  the  presence  of  amorphous 
sulphur  in  fused,  crystalline  sulphur  reveals  itself  in  an  increased 
viscosity  constant.  From  viscosity  measurements  it  appears  that  the 
compounds  phenol  4-  p-toluidine,  a-naphthol  +  p-toluidine,  and  phenol 
+  a-naphthylamine  (see  Philip,  Trans.,  1903,  83,  814)  exist  to  a 
certain  extent  as  such  even  when  fused,  but  that  they  are  largely 
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dissociated  into  their  components.  As  the  temperature  rises  the  extent 
of  the  dissociation  increases.  J.  C.  P. 

Calculation  of  the  Vapour  Density  of  Dissociating  Sub¬ 
stances.  Otto  Brill  (Zeitsch.  physikal.  Chem.,  1907,57,721 — 738). — 
Working  out  the  theory  recently  brought  forward  by  Nernst  (Abstr., 

1906,  ii,  727),  and  making  one  or  two  approximations,  the  author 
arrives  at  the  formula  log(l  —  x2)lx2P=*  —  Qj4.’57\T—\’75\ogT—3  for 
a  dissociating  system  of  the  type  AB^il  A  +  B.  In  this  formula,  Q  is 
the  heat  of  dissociation  per  molecule  of  AB,  and  x  is  the  degree  of  dis¬ 
sociation  at  the  pressure  P  and  the  temperature  T,  The  formula 
makes  possible  the  calculation  of  the  temperature  at  which  a  dissociat¬ 
ing  substance  is  dissociated  to  any  given  extent  x,  provided  the  heat  of 
dissociation  is  known.  Tested  by  available  data  for  nitrogen  per¬ 
oxide,  acetic  acid,  formic  acid,  amyl  bromide,  bromine,  phosphorus 
pentachloride,  and  methyl  ether  hydrochloride,  the  formula  is  satis¬ 
factory. 

The  Nernst  equation  for  non-homogeneous  equilibria,  lo gp  = 
—  Q'/l'57lT+l'75logT+C,  has  been  tested,  and  it  is  shown  that  the 
formula  permits  the  calculation  with  satisfactory  accuracy  of  the  disso¬ 
ciation  temperatures  for  carbonates  and  nitrates.  J.  C.  P. 

Relation  Between  Osmotic  Pressure  and  Surface  Tension. 
Angelo  Battelli  and  Annibale  Stefanini  ( Atti  R.  Accad.  Lincei, 

1907,  [v],  16,  i,  11 — 22.  Compare  Abstr.,  1905,  ii,  629). — The  law 
previously  enunciated  by  the  authors  ( loc .  cit.)  stating  that  dilute 
solutions  having  equal  surface  tensions,  although  not  equimolecular, 
are  in  osmotic  equilibrium,  is  shown  to  be  deducible  from  simple 
theoretical  considerations  independently  of  any  hypothesis  as  to  the 
nature  of  osmotic  pressure.  Further  experimental  results  are  given 
which  confirm  this  law.  It  is  also  shown  that  if  two  dilute  solutions 
are  isosmotic,  they  have  the  same  surface  tensions  and  the  same 
vapour  pressures. 

When  two  solutions  having  either  equal  vapour  pressures  or  equal 
surface  tensions  are  sufficiently  concentrated  to  cause  their  specific 
gravities  to  differ  appreciably,  the  one  with  the  lower  specific  gravity 
will  have  the  higher  osmotic  pressure.  This  is  illustrated  by  solutions 
of  sodium  chloride  (D  1*03)  and  sucrose  (D  1'14)  having  equal 
vapour  pressures  and  by  solutions  of  barium  chloride  (D  1*168)  and 
potassium  nitrate  (D  1-062)  having  equal  surface  tensions. 

From  the  above  properties  of  solutions  the  authors  conclude  that  a 
semi-permeable  membrane  consists  of  a  network  of  small  bubbles  of 
vapour  communicating,  on  the  one  hand,  with  the  pure  solvent  and,  on 
the  other,  with  the  solutions,  by  means  of  capillary  tubes.  The  passage  of 
the  solvent  from  one  side  to  the  other  then  proceeds  by  the  evaporation 
of  the  liquid  and  the  subsequent  condensation  of  the  vapour.  The  only 
substances  which,  when  dissolved  in  a  liquid,  do  not  traverse  freely  a 
semi-permeable  membrane  separating  the  solution  from  the  pure 
solvent  are  those  which  do  not  pass  from  the  dissolved  to  the  vaporous 
state.  T.  H.  P. 
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Ionic  Migration  in  the  Natural  Diffusion  of  Acids  and  Salts. 
Phenomena  in  the  Diffusion  of  Electrolytes.  Reginald  Graham 
Durrant  ( Proc .  Roy.  Soc.,  1906,  A,  78,  342 — 379). — Observations  on 
the  diffusion  of  acids  into  jellies,  of  acids  into  ferric  solutions  without 
the  use  of  jellies,  and  of  concentrated  solutions  of  sodium  chloride, 
calcium  chloride,  and  silver  nitrate  into  distilled  water  are  recorded. 
Using  litmus  as  indicator,  the  formation  of  definite  zones  with  sharply- 
defined  boundaries  is  observed.  When,  for  example,  water  is  placed 
over  a  concentrated  calcium  chloride  solution,  both  being  coloured 
purple  by  the  addition  of  litmus,  a  blue  and  a  bleached  zone  are 
formed.  The  ratio  of  the  distances  of  the  upper  boundaries  of  these 
zones  is  very  nearly  the  same  as  the  ratio  of  the  mobilities  of  the 
calcium  and  the  chlorine  ions.  In  a  similar  experiment  with  silver 
nitrate,  four  distinct  zones  are  produced.  Starting  from  the  bottom, 
the  lowest  zone  contains  precipitated  silver,  the  next  is  colourless,  the 
third  blue,  and  the  uppermost  red.  The  distances  of  the  upper 
boundaries  of  the  several  zones  from  the  original  surface  of  separation 
are  approximately  in  the  same  ratio  as  the  mobilities  of  the  silver, 
nitrate,  hydroxyl,  and  hydrogen  ions.  The  observations  are  regarded 
as  evidence  that  ionic  separation  takes  place  to  an  appreciable  extent 
in  natural  diffusion  processes.  The  hydrogen  ions  appear  to  move  in 
advance  of  the  diffusion  front,  whereas  the  other  ions  produce  their 
characteristic  effects  in  the  rear  of  this.  For  the  details  of  the 
experiments  the  original  must  be  consulted.  The  data,  generally,  are 
in  agreement  with  the  theory  of  Nernst  and  Planck.  H.  M.  D. 

Separation  of  Colouring  Matters  by  Diffusion.  Erich 
Lehmann  ( Zeitsch .  physikal.  Chem.,  1907,  57,  718 — 720). — Some  pre¬ 
liminary  experiments  show  that  when  a  glass  tube  filled  with  5 — 10% 
gelatin  or  2%  agar-agar  is  kept  for  some  time  dipping  in  a  solution  of 
two  dyes,  one  of  the  latter  in  general  diffuses  more  rapidly  into  the 
jelly,  and  produces  a  characteristically  coloured  zone.  This  zone  is 
found  to  be  quite  free  from  the  other  dye,  which  diffuses  more  slowly. 

J.  C.  P. 

Osmotic  Pressures  of  Some  Concentrated  Aqueous  Solu¬ 
tions.  Earl  of  Berkeley  and  Ernald  G.  J.  Hartley  {Phil.  Trans., 
1906,  A,  206,  481 — 507.  Compare  Proc.  Roy.  Soc.,  73,  436;  Abstr., 
1906,  ii,  599). — In  these  direct  measurements  of  osmotic  pressure  for 
solutions  of  sucrose,  dextrose,  galactose,  and  mannitol  the  authors  have 
used  a  copper  ferrocyanide  membrane  deposited  close  to  the  outer 
surface  of  a  porous  porcelain  tube.  To  get  the  membrane  deposited  in 
this  position  the  tube  was  immersed  in  a  solution  of  copper  sulphate  in 
a  desiccator  which  was  then  kept  evacuated  for  several  days.  When 
by  this  procedure  all  air  had  been  removed  from  the  pores  of  the 
porcelain,  the  tube  was  taken  out,  dried  superficially,  plugged  at  the 
ends,  and  rotated  in  a  solution  of  potassium  ferrocyanide.  in  this  way 
an  even  deposit  of  copper  ferrocyanide,  very  close  to  the  outer  surface 
of  the  porcelain,  is  obtained,  and  after  being  subjected  to  electrolysis 
under  pressure  (compare  Morse  and  Horn,  Abstr.,  1901,  ii,  543)  the 
tube  is  ready  for  use.  It  was  found  desirable  that  the  membrane 
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should  be  “  remade  ”  electroiy  tically  at  0°  at  frequent  intervals  during 
the  progress  of  the  work. 

The  porcelain  tube  carrying  the  semi-permeable  membrane  passed 
horizontally  through  the  centre  of  a  gun-metal  chamber,  which  had  a 
capacity  of  about  250  c.c.,  and  contained  the  solution.  This  chamber 
consisted  of  various  parts  which  were  screwed  tightly  together,  so  as 
to  avoid  leakage  even  under  high  pressure,  and  was  connected  with  an 
apparatus  by  means  of  which  a  known  hydrostatic  pressure  could  be 
applied  to  the  solution.  With  each  end  of  the  porcelain  tube  there 
was  connected  a  vertical  capillary  glass  tube  ;  water  was  filled  into 
the  porcelain  and  attached  tubes  up  to  a  convenient  height ;  one  of 
the  glass  tubes  was  then  closed  by  a  tap,  whilst  the  other  was  used  as 
a  gauge.  Observation  of  the  level  of  the  water  in  the  latter  showed 
whether  water  was  entering  the  solution  through  the  membrane,  or 
whether  the  applied  hydrostatic  pressure  was  squeezing  water  out  of 
the  solution.  In  the  latter  case  the  applied  hydrostatic  pressure  must 
be  greater  than  the  osmotic  pressure,  in  the  former  case  less.  By 
adjusting  the  apparatus,  therefore,  so  that  water  was  neither  entering 
nor  leaving  the  solution,  an  equilibrium  pressure  was  found  which  was 
equal  to  the  osmotic  pressure.  In  actual  practice  the  method  adopted 
was  to  take  the  rates  of  movement  of  the  level  in  the  gauge,  cor¬ 
responding  with  slightly  differing  pressures,  both  above  and  below  the 
turning  point ;  this  allowed  the  application  of  a  small  but  necessary 
correction  for  the  “  guard-ring  leak,”  a  leak  due  to  the  fact  that 
the  semi-permeable  membrane  is  never  quite  on  the  surface  of  the 
porcelain  tube. 

Even  with  the  very  best  membranes  there  is  generally  an  indication 
that  a  very  small  quantity  of  sugar  has  come  through  the  membrane 
during  an  experiment,  and  an  attempt  has  been  made  to  estimate  this 
in  each  case.  In  the  final  computation  of  the  equilibrium  pressure, 
only  those  experiments  were  accepted  in  which  it  had  been  shown  that 
no  more  than  0-0003  gram  of  sugar  had  come  through. 

The  experiments  were  carried  out  at  0°,  and  the  results  obtained  are 
summarised  in  the  following  tables,  which  give  the  values  for  the 
equilibrium  pressures  of  the  various  solutions  when  there  is  a  pressure 
of  1  atmosphere  on  the  solvent : 


Grams 

Pressure  in 

Grams 

Pressure  in 

per  litre. 

atmospheres. 

per  litre. 

atmospheres. 

Sucrose. 

Dextrose. 

180-1 

13-95 

99-8 

13-21 

300-2 

26-77 

199-5 

29-17 

420-3 

43-97 

319-2 

5319 

540-4 

67-51 

448-6 

87-87 

660-5 

100-78 

548-6 

121-18 

750-6 

133-74 

Galactose. 

Mannitol. 

250 

35-5 

100 

13-1 

380 

62-8 

110 

14-6 

500 

95-8 

125 

16-7 
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When  the  pressures  are  plotted  against  concentrations,  the  curves 
obtained  for  all  four  substances  deviate  considerably  from  the  straight 
lines  drawn  on  the  assumption  that  PV=  Rl\  where  P  is  the  osmotic 
pressure  and  V  is  the  volume  of  solution  containing  1  gram  mol. 
of  solute.  The  deviation  is  very  marked  at  high  concentrations, 
but  on  extrapolating  the  various  curves  towards  the  origin  they  appear 
to  merge  in  the  straight  lines  before  the  origin  is  reached,  indicating 
that  dilute  solutions  will  give  pressures  corresponding  to  the  Boyle- 
Avogadro  law. 

The  values  obtained  by  the  authors  for  the  osmotic  pressures  of 
sucrose  solutions  are,  as  far  as  the  ranges  of  concentration  overlap, 
somewhat  higher  than  those  recorded  by  Morse  and  Frazer  (Abstr., 
1905,  ii,  575  ;  1906,  ii,  601). 

The  osmotic  pressures  of  the  more  [concentrated  sucrose  solutions 
have  been  deduced  from  their  vapour  pressures,  determined  by  the 
method  previously  described  (Abstr.,  1906,  ii,  599),  and  the  values 
reached  in  this  indirect  way  are  in  good  agreement  with  the  directly 
observed  equilibrium  pressures,  as  is  shown  in  the  following  table : 


Grams  sucrose 
per  litre. 

540 

660 

750 


Osmotic  pressure 
in  atmospheres  at  0° 
deduced  from  vap.  press. 
69-4 
101-9 
1360 


Equilibrium  pressure 
in  atmospheres  at  0° 
directly  observed. 

67-51 

100-78 

133-74 

J.  C.  P. 


Relation  Between  the  Velocity  and  the  Volume  of  Organic 
Ions  in  Aqueous  Solution.  George  A.  Carse  and  T.  H.  Laby 
(Proc.  Camb.  Phil.  Soc.,  1907,  14,  1 — 12). — The  value  for  the  product, 
velocity  x  ^/volume,  has  been  calculated  for  the  cations  of  several 
organic  bases  in  aqueous  solution,  the  results  obtained  supporting  the 
authors’  suggestion  (Abstr.,  1906,  ii,  420)  that  the  motion  of  an  ion 
through  an  electrolyte  is  similar  to  that  of  a  small  body  through  a 
viscous  medium.  W.  H.  G. 

[Hydrate  Theory.]  Wilhelm  Biltz  ( Zeitsch .  pfiysikal.  Ghern., 
1907,  58,  250 — 252). — A  reply  to  Jones  (this  vol.,  ii,  78).  J.  C.  P. 

Ultramicroscopic  Determination  of  Solubility.  Wilhelm 
Biltz  ( Zeitsch .  physikal.  Chem.,  1907,  58,  288 — 292.  Compare  Abstr., 
1906,  ii,  824). — In  the  case  of  solutions  of  two  salts  which  interact 
giving  an  insoluble  compound  by  double  decomposition,  it  is  possible 
by  the  use  of  the  ultramicroscope  to  determine  when  the  solutions 
have  been  so  far  diluted  that  no  precipitate  is  produced.  Hence  the 
solubility  of  the  precipitate  in  question  may  be  calculated.  The 
following  solubilities  have  been  determined  in  this  way,  the  numbers 
meaning  gram  molecules  per  litre  of  saturated  solution.  The  tem¬ 
perature  for  which  the  numbers  are  valid  is  16 — 18°.  Thallium  bromide, 
1-3  xlO-3;  silver  chloride,  l’6xl0~5;  silver  bromide,  l'4xl0-6; 
manganese  sulphide,  1*1  xlO-4;  cadmium  sulphide,  6'6xl0~6;  lead 
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sulphide,  5'5xl0-6;  cupric  sulphide,  44  x  10— 6 ;  arsenious  sulphide, 
2’lxlO-6;  silver  sulphide,  S’OxlO-7.  These  values  are  in  most 
cases  somewhat  higher  than  the  values  deduced  from  conductivity 
measurements  (see  Bottger,  Abstr.,  1904,  ii,  241  ;  Weigel,  next  page). 

J.  C.  P. 


Investigations  with  Inorganic  Solvents  at  Low  Tempera¬ 
tures.  Apparatus.  Giuseppe  Magri  (Atti  R.  Accad.  Lincei,  1907, 
[v],  10,  i,  171 — 178). — The  author  proposes  to  measure,  at  various 
temperatures  and  for  solutions  of  various  concentrations  of  substances 
in  liquid  sulphur  dioxide  and  hydrogen  sulphide,  the  following  magni¬ 
tudes  :  surface  tension,  dielectric  constant,  internal  friction,  electrical 
conductivity,  density  and  molecular  weight,  and  also  to  investigate  the 
products  obtained  on  electrolysis  of  the  solutions.  For  these  purposes 
he  has  had  constructed  a  complic  ited  piece  of  apparatus  arranged  to 
avoid  access  of  moisture  to  the  solutions,  or  exchange  of  heat  with  the 
surrounding  air,  to  allow  of  successive  measurements  without  un¬ 
mounting,  and  to  permit  of  the  solution  or  solvent  being  heated  or 
cooled,  or  maintained  at  a  constant  temperature.  The  present  paper 
contains  a  description  and  sketch  of  the  apparatus.  T.  H.  P. 

Solubility  of  Stereoisomerides  in  Optically  Active  Solvents. 
Humphrey  O.  Jones  ( Proc .  Camb.  Phil.  Soc.,  1907,  14,  27 — 29). — The 
statement  is  sometimes  made  that  the  solubilities  of  stereoisomerides 
are  different  in  an  optically  active  solvent ;  if  this  is  true,  then  it 
should  be  possible  to  separate  ad  +  i  mixture  by  crystallisation  from 
an  active  solvent.  It  is  shown,  however,  that  the  solubility  and 
rotatory  powers  of  d  and  l  isomerides  are  identical  in  an  optically 
active  as  well  as  in  an  inactive  solvent.  W.  H.  G. 


Solubility  of  the  Sulphides  of  the  Heavy  Metals  in  Pure 
Water.  Oskar  Weigel  ( Zeitsch .  phyaikal.  Chem.,  1907,  58, 

293 — 300). — The  solubility  of  a  number  of  metallic  sulphides  has 
been  determined  by  the  conductivity  method  (compare  Bottger, 
Abstr.,  1904,  ii,  241).  In  calculating  the  solubility  from  the 
conductivity,  it  has  been  assumed  that  the  dissolved  sulphide  is 
completely  hydrolysed,  that  the  hydroxide  thus  produced  is  completely 
dissociated,  and  that  the  conductivity  of  the  hydrogen  sulphide 
produced  by  the  hydrolysis  is  negligible  compared  with  that  of  the 
hydroxide.  A  number  of  the  sulphides  have  been  examined  both  in 
the  crystallised  and  in  the  amorphous  state  ;  the  crystallised  sulphides 
were  either  the  naturally  occurring  products  or  had  been  prepared 
by  heating  the  precipitated  sulphides  in  an  electric  furnace  to  about 
1800°  in  an  atmosphere  of  nitrogen.  The  solubilities  found  (in  gram 
molecules  per  litre)  are  recorded  in  the  following  table  : 
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Crystallised  Sulphides. 

Precipitated  Sulphides. 

Manganese  sulphide  54-5  x 

io-« 

Manganese  sulphide  71 ‘6  x 

lO-o 

Pyrrhotine  . . 

53-6 

n 

Zinc  sulphide . 

70*6 

11 

Pyrites  (Freiberg)  .. 

48-9 

11 

Ferrous  sulphide  ... 

70-1 

11 

Pyrites  (artificial)  ... 

4.0 '8 

11 

Cobalt  sulphide  . 

41-6 

11 

W  urtzite . 

28-8 

11 

Nickel  sulphide  . 

39-9 

11 

Millerite . 

16-3 

11 

Cadmium  sulphide ... 

9*0 

11 

Greenockite  . 

8-99 

11 

Antimony  sulphide 

5-2 

11 

Zinc  blende 

Lead  sulphide . 

3-6 

11 

(Santander) 

6-65 

11 

Cupric  sulphide  . 

3-51 

11 

Zinc  blende 

Silver  sulphide  ..... 

0-55 

11 

(artificial) 

663 

11 

Bismuth  sulphide  ... 

0*35 

11 

Cuprous  sulphide  ... 

3-1 

11 

Mercuric  sulphide  ... 

0-054 

11 

Lead  glance 

(Freiberg) 

1-21 

11 

Lead  glance 

(artificial) 

1-21 

11 

Stannic  sulphide . 

M3 

11 

Silver  sulphide  ...... 

0-55 

11 

Stannous  sulphide  ... 

0T4 

11 

The  foregoing  values  show  that  the  labile  modification  is  more 
soluble  than  the  stable  modification  of  the  same  substance.  In  some 
cases,  for  example,  zinc  and  lead  sulphides,  the  amorphous  form  in 
contact  with  water  rapidly  changes  into  the  crystallised  form,  as  is 
shown  directly  by  the  alteration  of  the  conductivity. 

The  results  obtained  in  this  investigation  do  not  appear  to  be 
in  harmony  with  Bodlander’s  formula  (Abstr.,  1898,  ii,  554). 

J.  C.  P. 

Neutral  Salt  Action.  Bohdan  von  Szyszkowski  (Zeitsch. 
physikal.  Chem.,  1907,  58,  420 — 424). — The  yellow  colour  of  dilute 
methyl-orange  solutions  is  changed  to  an  orange-yellow  by  carbon 
dioxide,  to  an  orange-pink  by  acetic  acid,  and  to  a  bright  pink  by 
strong  acids.  The  tint  of  the  methyl-orange  solution  is  therefore  a 
measure  of  the  concentration  of  the  hydrogen  ion  (compare 
Friedenthal,  Abstr.,  1904,  ii,  288;  Salessky,  ibid.,  319;  Fels,  ibid., 
320  ;  Salm,  ibid.,  536 ;  Veley,  Trans.,  1907,  91,  153  ;  this  vol.,  ii,  76). 
If  methyl-orange  is  dissolved  in  saturated  sodium  chloride  solution, 
and  carbon  dioxide,  even  in  small  quantity,  is  passed  into  the  solution, 
the  original  yellow  colour  is  changed  to  pink.  The  .same  effect  is 
observed  when  barium  chloride  takes  the  place  of  sodium  chloride, 
but  the  influence  of  sodium  nitrate,  potassium  chloride,  and  potassium 
nitrate  is  less  marked. 

It  appears,  therefore,  that  the  dissociation  constant  of  carbonic  acid 
in  saturated  sodium  chloride  solution  is  greater  than  that  of  acetic 
acid  in  water.  In  other  words,  saturated  salt  solution,  regarded  as  a 
solvent,  possesses  a  dissociative  power  much  greater  than  that  of 
water,  and  it  is  to  such  increase  of  the  dissociative  power  of  water 
that  the  author  refers  neutral  salt  action.  The  dissociation  of  acetic 
acid  and  that  of  ammonia  (shown  by  phenolphthalein)  appear  to  be 
similarly  increased  in  saturated  sodium  chloride  solution.  J.  C.  P. 
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Solidification  of  Inorganic  Salts  and  Salt  Mixtures.  II. 
Solidification  of  Salt  Mixtures  and  Their  Thermal  Properties. 
Wilhelm  Plato  ( Zeitsch .  physikal.  Chem.,  1907,  58,  350 — 372. 
Compare  Abstr.,  1906,  ii,  521). — The  method  previously  described  has 
been  used  in  the  study  of  the  freezing  points  of  inorganic  salt  mix¬ 
tures,  and  the  various  forms  of  cooling  curve  have  been  determined 
for  the  cases  (1)  where  a  pure  salt  separates  out,  (2)  where  mixed 
crystals  are  formed.  The  systems  examined  were  SrCI2  +  SrF2,  BaCl2  + 
BaF2,  CaCl2  +  CaF2,  NaCl  +  NaF,  KOI  +  KF.  The  freezing  phenomena 
were  not  followed  above  1200°,  so  that  the  freezing-point  curves  in  the 
first  three  cases  are  not  complete  at  the  fluoride  end.  In  the  first 
three  systems  double  salts  occur,  which  form  series  of  mixed  crystals 
(interrupted  by  eutectics)  with  the  chlorides.  The  double  salts  form 
mixed  crystals  also  with  the  fluorides  as  far  as  a  second  eutectic  point, 
but  from  liquid  mixtures  containing  more  fluoride  than  corresponds 
with  this  second  eutectic  point  pure  fluoride  separates  in  all  three 
cases.  It  is  noteworthy  that  barium  chloride  exists  in  an  a-  and  a 
/8-form,  the  a- form  being  stable  between  the  freezing  point  and  a 
transition  temperature  34*4°  lower.  The  double  salt,  BaCl2,BaF2, 
forms  mixed  crystals  with  /8-barium  chloride  only.  In  the  systems 
NaCl  +  NaF  and  KC1  +  KF  no  mixed  crystals  are  formed  and  no 
double  salts  are  indicated  by  the  freezing-point  curves. 

The  regularities  previously  observed  (Ruff  and  Plato,  Abstr.,  1903, 
ii,  588)  in  connexion  with  the  composition  of  eutectic  mixtures  appear 
also  in  the  cases  studied  in  this  investigation.  Thus,  for  example,  the 
eutectic  mixture  in  the  system  NaCl  +  NaF  has  the  composition 
lOONaCl  +  37*93NaF,  whilst  the  eutectic  mixture  in  the  system 
KC1  +  KF  has  the  composition  100KC1  +  63*95KF ;  it  will  be  found 
that  the  numbers  37*93  and  63‘95  are  in  the  same  ratio  as  the  atomic 
weights  of  sodium  and  potassium.  Formulae  are  recorded  by  which  it 
is  possible  to  calculate  how  much  of  the  one  salt  must  be  added  to  the 
other  in  order  to  reach  the  eutectic  point. 

The  latent  heat  of  fusion  of  most  of  the  salts  has  been  determined 
with  the  following  results  :  KC1  (m.  p.  772*3°),  86*0;  NaCl  (m.  p. 
804*1°),  123*5  ;  CaCl2  (m.  p.  773*9°),  54*6  ;  SrCl2  (m.  p.  871°),  25*6  ; 
BaCl2  (m.  p.  958*9°),  27*8;  NaF  (m.  p.  992*2°),  186*1;  KF  (m.  p. 
859*9°),  108*0.  The  molecular  depression  calculated  by  van’t  Hoff’s 
formula  agrees  fairly  well  with  the  observed  depression  in  the  case  of 
the  alkali  salts.  In  the  case  of  the  salts  of  the  alkaline  earth  metals, 
it  is  necessary  to  assume  complete  dissociation  of  the  added  component. 

J.  C.  P. 


Periodic  Phenomena  in  Crystallisation.  D.  W.  Alex£eff 
(J.  Russ.  Phys.  Chem.  Soc.,  1906,  38,  1120 — 1123). — The  author 
describes  periodic  phenomena  observed  during  the  crystallisation  of 
ethyl  ethanetetracarboxylate  from  the  molten  condition. 

When  the  molten  ester  is  spread  out  in  a  thin  layer,  solidification 
begins  at  a  centre  and  then  proceeds  in  concentric  zones  which  widen 
periodically.  If  a  thin  layer  of  the  supercooled  ester  is  seeded  with  a 
crystal  of  the  same  substance,  crystallisation  takes  place  radially  from 
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the  nucleus  for  some  time,  after  which  the  separation  of  crystals  ceases 
for  a  period,  then  proceeds  rapidly  and  so  on. 

Examination  of  the  concentric  zones  by  means  of  polarised  light 
shows  that  each  zone  is  limited  by  sharp  edges,  of  which  only  certain 
points  act  as  centres  of  crystallisation  for  the  succeeding  zone.  The 
formation  of  these  zones  and  the  subsequent  stoppage  of  the  crystal¬ 
lisation  are  regarded  as  due  to  changes  in  the  surface  tension  of  the 
liquid.  The  beat  set  free  during  the  solidification  heats  part  of  the 
remaining  liquid  and  so  considerably  diminishes  its  surface  tension. 
Owing  to  the  greater  surface  tension  of  the  supercooled  layers,  the 
whole  of  the  liquid  is  separated  from  the  part  which  is  crystallising, 
in  the  same  way  as  water  is  driven  away  from  a  drop  of  alcohol. 

Phenomena  similar  to  those  described  above  are  observable  with 
supercooled  benzophenone  and  coumarin,  but  in  these  cases  the  zones 
formed  are  very  indetinite.  T.  H.  P. 

The  Regular  Growth  of  Soluble  Salts  on  Each  Other.  Thomas 
V.  Barker  {Min.  Mag.,  1907,  14,  235 — 257.  Compare  Trans.,  1906, 
89,  1120). — The  isomorphous  group  of  the  cubic  haloids  and  cyanides 
of  the  alkalis  was  chosen  for  examination.  Considerations  of  molecular 
volume,  crystalline  form  and  cleavage,  miscibility,  and  the  capability 
of  forming  parallel  growths  suggest  that  this  series  may  be  divided 
into  two  isostructural  groups,  as  indicated  below  (the  numbers  are 
the  molecular  volumes). 

Group  A. — NaCl,  29'92  (NaCN,  ?  )  NaBr,  32’21  Nal,  41 -06 

KOI,  3749  KCNT,  41*31  KBr,  43-30  KI,  53  06 

RbCl,  4310  RbCN,  48'60  RbBr,  49’30  Rbl,  59’62 

Group  B. — AmCJ,  34‘96  (AmCN,  ?  )  AmBr,  48*45  |  Ami,  58*14 

CsCl,  42-15  (CsCN,  ?  )  CsBr,  47*81  Csl,  57 ’25 

In  the  same  isostructural  group  of  substances  non-parallel  growths 
are  only  obtained  when  the  molecular  volumes  are  widely  different. 

L.  J.  S. 

Deduction  from  van  der  Waals’s  Equation.  R.  H.  McCrea 
( Chem .  News,  1907,  95,  101 — 102). — If  van  der  Waals’s  equation  is 
written  in  the  form  v  -  b  =  K/p(l  +  a/pv2)  andp  =  oo,  then  v-b  —  0, 
which  result,  the  author  considers,  corresponds  with  the  elimination 
of  the  intermolecular  spaces  and  in  conssquence  to  the  attainment  of 
the  solid  state.  In  consequence  of  the  small  value  of  the  expression 
K/(alb2),  the  solid  state  will  persist,  provided  the  temperature  is  kept 
low  even  when  the  pressure  has  been  greatly  reduced.  H.  M.  D. 

Distribution  of  Stannic  Chloride  between  Water  and  Xylene. 

Wladimir  Smirnoff  (Zeitsc'h.  physikal.  Chem.,  1907,  58,  373 — 380). — 
The  three  hydrates  of  stannic  chloride,  SnCl4,5H20,  SnCl4,4H20,  and 
SnCl4,3H20,  have  been  shaken  up  with  xylene  at  various  temperatures 
between  66°  and  1110,  and  the  amount  of  chloride  in  each  phase  has 
then  been  determined.  In  the  system,  SnCl4,5H20  + xylene,  the  value 
of  cjcv  where  and  c2  are  the  percentages  of  chlorine  in  the  water 
and  xylene  phases  respectively,  falls  from  504-4  at  66°  to  59 "3  at  111°. 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


241 


In  the  system  SnCl4,4H20  4-  xylene,  the  value  of  c1/c2  falls  from  45  3  at 
66°  to  12*9  at  111°.  In  the  system  SnCl4,3H20  +  xylene,  the  value  of 
cjc2  is  independent  of  temperature.  It  may  be  supposed  that  the 
hydrates  are  readily  dissociated  into  their  components,  that  only  the 
free  stannic  chloride  is  soluble  in  xylene,  and  that  the  degree  of 
dissociation  of  the  hydrates  increases  with  rising  temperature  and 
diminishing  content  of  water.  Thus  it  is  concluded  that  even  at  66° 
the  hydrate,  SnCl4,3H20,  is  completely  dissociated.  J.  0.  P. 

Equilibrium  Between  Ammonia  and  Hydrogen  Sulphide. 

J.  P.  Magnusson  (J.  Physical  Chem.,  1907,  11,  21 — 46). — Although  the 
decomposition  pressure  of  ammonium  hydrosulphide  was  determined  by 
Isambert  (1881)  both  alone  and  in  the  presence  of  excess  of  either 
of  its  dissociation  products,  yet  the  results  are  not  in  accord  with  the 
theoretical  result  ;q£>2  =  const.,  and  the  equilibrium  has  been  reinvesti¬ 
gated  by  the  (author  over  a  considerable  range  of  pressures  at  20°. 
He  finds  that  considerable  adsorption  of  ammonia  by  the  solid 
hydrosulphide  occurs  and  that,  when  this  is  allowed  for,  the  results  are 
in  satisfactory  accord  with  the  mass  action  law. 

In  the  paper  an  ingenious,  efficient,  and  simple  electric  thermostat  is 
described  in  which  rise  of  temperatures  causes  a  mercury  contact  to 
interrupt,  by  an  ordinary  magnetic  interrupter,  the  heating  circuit. 

L.  M.  J. 

Peculiar  Action  of  Hydrogen  Ions  in  the  Formation  of 
Alkyl  Hydrogen  Sulphates  by  Means  of  Water  in  Hetero¬ 
geneous  Systems.  Robert  Kremann  ( Monatsh .,  1907,  28,  13 — 32). 
— As  is  well  known,  ethyl  and  methyl  hydrogen  sulphates  are  prepared 
most  simply  by  shaking  the  alkyl  sulphates  with  hot  water.  The 
study  of  the  kinetics  of  this  method  of  preparation  offered  a  particular 
interest,  as  the  reaction  constitutes  a  prominent  example  of  the  partial 
hydrolysis  of  the  ester  of  a  polybasic  acid. 

At  30 — 50°  the  decomposition  of  ethyl  sulphate  is  negligible  in 
comparison  to  the  rate  of  hydrolysis  by  means  of  water,  which  may 
be  measured  conveniently  between  ^hese  temperatures  by  determining 
the  increase  in  the  acid  titre.  As  the  alkyl  sulphates  are  only  sparingly 
soluble  in  water,  the  reaction  takes  place  in  a  heterogeneous  system,  and 
the  reacting  substances  must  be  mixed  thoroughly.  The  velocity  con¬ 
stant,  calculated  by  the  equation  for  unimolecular  reactions,  remains 
constant  until  near  the  end  of  the  reaction,  hence  under  the  conditions 
of  the  reaction  the  hydrogen  ions  cannot  act  as  catalytic  accelerators. 
In  agreement  with  this,  it  is  found  that  the  rate  of  hydrolysis  is  not 
accelerated  by  the  substitution  of  sulphuric  acid  for  the  water  (compare 
Praetorius,  Abstr.,  1905,  i,  186).  On  the  other  hand,  the  rate  of 
hydrolysis  is  accelerated  by  the  addition  of  alkalis  in  proportion  to 
the  alkali  concentration,  although  in  this  case  also  the  system  is 
heterogeneous. 

If  hydrogen  chloride  is  added,  the  formation  of  ethyl  chloride  takes 
place  as  a  side  reaction,  its  velocity  in  2A-hydrochloric  acid  being 
markedly  greater  than  that  of  the  hydrolysis  by  water  which  is  not 
accelerated.  A  similar  side  reaction  takes  place  on  addition  of  nitric 
acid.  The  rate  of  formation  of  the  ethyl  chloride  or  nitrate  is  propor- 
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tional  to  the  concentration  of  the  acid.  The  following  velocity  of 
hydrolysis  constants  have  been  determined. 

Methyl  sulphate  +  water  at  33'5°,  &  =  0"0080,  or  at  24°,  k  —  0*0024  ; 
+  A-sulphuric  acid  at  24°,  &  =  0"0020.  Ethyl  sulphate  +  water  at  34°, 
k  —  0  00155,  or  at  44°,  &  =  0-0066;  +  2  A-sulphuric  acid  at  44°,  &  = 
0-00445  ;  +  A-sulphuric  acid  at  44°,  &  =  0-0046,  or  at  36°,  £  =  00015  ; 
+  0-4A-sulphuric  acid  at  44°,  £  =  0"0067  ;  +  04±V-sodium  hydroxide 
at  34°,  £  =  0’0045;  +  Y-sodium  hydroxide  at  34°,  k  =  0-0095  ;  +2 N- 
hydrochloric  acid  at  44°,  £  =  0-0067;  +  A- hydrochloric  acid  at  44°, 
k  =  0-0068;  or  at  36°,  k  =  0  00235,  or  at  34°,  k—  0-0014 ;  +  0-4Ahydro- 
chloric  acid  at  35°,  k  =  0  00185  ;  +^-nitric  acid  at  35°,  £  =  0‘0021  ; 
-f  2A-nitric  acid  at  35°,  &  =  0-0026. 

In  a  series  of  experiments  with  ethyl  sulphate  at  34°  with 
< yiN -  to  2A~hydrochloric  acid,  the  velocity  constant  for  the  formation 
of  ethyl  chloride  was  found  £  =  0-00010 — 000181,  whilst  that  for  the 
hydrolysis  by  the  water  was  A:  =  0  00 15.  Similarly,  with  A-  and  2A-nitric 
acids  the  velocity  constants  for  the  formation  of  ethyl  nitrate  were 
found  to  be  k  =  0*00033  and  0-001 27,  whilst  that  of  the  hydrolysis 
was  k  =  0-0024. 

The  temperature  coefficient  for  the  action  of  water  on  methyl 
sulphate  for  a  temperature  interval  of  10°  is  3‘5,  and  for  the  action  of 
water  on  ethyl  sulphate,  4-2,  or  approximately  double  the  normal. 
This  high  temperature  coefficient  is  considered  to  be  a  peculiarity  of 
heterogeneous  systems  (compare  Goldschmidt  and  Brauer,  Abstr.,  1906, 
i,  159).  The  generally  accepted  view  that  the  temperature  coefficients 
of  physical  processes  are  abnormally  small  in  comparison  with  those  of 
chemical  reactions  cannot  be  always  correct,  as  the  velocities  of  reac¬ 
tions  in  heterogeneous  systems  are  determined  mainly  by  physical 
changes.  G.  Y. 

Esterification  of  o-,  m-,  and  ^-Nitrobenzoic  Acids  by  Means 
of  Alcoholic  Hydrogen  Chloride.  Anton  Kailan  ( Annalen ,  1907, 
351,  186 — 217.  Compare  Abstr.,  1906,  ii,  659  ;  this  vol.,  ii,  158). — 
The  rates  of  esterification  of  the  three  nitrobenzoic  acids  by  means  of 
alcoholic  hydrogen  chloride  in  presence  of  varying  amounts  of  water 
have  been  determined  in  the  same  manner  as  those  of  benzoic  and  the 
three  aminobenzoic  acids  ( loc .  cit.).  Goldschmidt,  who  determined  the 
rates  of  esterification  of  the  nitrobenzoic  acids  by  means  of  “  absolute  ” 
alcoholic  hydrogen  chloride  (Abstr.,  1896,  i,  229),  gave  no  particulars 
as  to  the  amounts  of  water  present,  which  must  be  assumed,  therefore, 
to  have  been  extremely  small.  The  constants  now  observed  agree  with 
those  of  Goldschmidt  in  the  case  of  ?n-nitrobenzoic  acid,  but  for  ^-nitro- 
benzoic  acid  are  greater  in  all  strengths  of  alcohol.  In  consequence  of 
the  low  rate  of  esterification  of  o-nitrobenzoic  acid,  the  constant  was 
determined  only  for  solutions  in  alcohol  containing  merely  traces  of 
water,  and  was  found  to  agree  with  Goldschmidt’s.  In  this  case  the 
influence  of  the  formation  of  ethyl  chloride,  which  in  absolute  alcohol 
has  the  velocity  constant  k  x  105  =  2-7  x  10-5  at  25°  (compare  Cain, 
Abstr.,  1894,  ii,  133),  cannot  be  neglected.  When  corrected  for  this, 
the  esterification  constant  of  o-nitrobenzoic  acid  for  concentrations  of 
hydrogen  chloride  between  c  =  0’166  and  c  =  0-665,  and  concentrations 
of  water  between  wm  -  0  047  and  wm=  0-059,  is  kfc  —  0-00270 — 0-00308, 
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The  esterification  constants  for  m-  and  p-nitrobenzoic  acids  are  pro¬ 
portional  to  the  concentration  of  the  hydrogen  chloride  only  in  alcohol 
containing  0'15%orless  of  water ;  in  the  presence  of  higher  propor¬ 
tions  of  water,  the  velocity  constants  increase  more  quickly  than  the 
concentration  of  the  hydrogen  chloride.  The  rate  of  hydrolysis  of 
ethyl  m-  and  j»-nitrobenzoates  by  water  or  hydrochloric  acid  is  so 
small  as  to  be  negligible  in  calculating  the  esterification  velocity 
co  nstants. 

The  relation  of  the  esterification  constant  of  m-nitrobenzoic  acid  at 
25°  to  the  concentration  of  the  hydrogen  chloride  and  of  the  water  is 
represented  by  the  expression:  ljk  =  18"46  +  21-20/c +  (  -  35-25  -f 
9’874/c  +  26-89 /cz)w  +  (  —  136 ‘2  -f  161‘5/c  +  6*452/c2)m>2,  which  applies  to 
solutions  in  which  the  molecular  concentration  of  the  water  lies  between 
w  =  0-04  and  w  =  l’66,  and  that  of  the  hydrogen  chloride  between 
c  =  0*16  and  c  =  0'66. 

In  the  case  of  jo-nitrobenzoic  acid,  the  relation  of  the  esterification 
constant  to  the  molecular  concentrations  of  the  water  and  the  hydrogen 
chloride  is  represented  by  the  expression:  l/&  =  24-27/c  +  (6-57  +  14'87/c 
+  5-153/c2)to  +  (  -  145*2  +  140‘2/c  +  11*1 12/c2)to2,  which  applies  to  solu¬ 
tions  with  w=  0-085—1-333,  and  c  =  0*1631— 0*6783. 

It  is  shown  that  the  esterification  of  m-  and  ^-nitrobenzoic  acids  is 
closely  analogous  to  that  of  benzoic  acid.  G.  Y. 


Esterification  of  Hydroxybenzoic  Acids  by  MeanB  of 
Alcoholic  Hydrogen  Chloride.  Anton  Kailan  ( Monatsh .,  1907,  28, 
115 — 152.  Compare  Abstr.,  1906,  ii,  659;  this  vol.,  ii,  158;  Gold¬ 
schmidt,  Abstr.,  1896,  i,  229). — It  is  found  that  in  the  titration  of 
the  three  hydroxybenzoic  acids  in  alcoholic  solution,  the  most 
accurate  results  are  obtained  by  using  rosolic  acid  as  the  indicator 
(compare  Walker  and  Wood,  Trans.,  1898,  73,  621). 

The  constants  for  the  velocity  of  esterification  of  the  three  hydroxy¬ 
benzoic  acids  have  been  determined  in  the  same  manner  as  those  for 
the  esterification  of  the  nitro-  and  amino-benzoic  acids  ( loc .  cit.),  and 
found,  when  not  more  than  traces  of  water  are  present,  to  be  propor¬ 
tional  to  the  concentration  of  the  hydrogen  chloride.  A  correction 
for  the  formation  of  ethyl  chloride,  6  x  10~5  Ct  c.c.  cm  =  c0  -  dj 2,  must 
be  introduced  into  the  calculation  of  the  esterification  constant  of 
salicylic  acid. 

The  relations  of  the  velocity  constants,  for  esterification  in  aqueous 
alcoholic  solution,  are  represented  by  the  expressions,  for  m-hydroxy- 
benzoic  acid:  ljk  =  4-81  +  14-01/c  -0-5371/c2  +  (7-61  -  5-263/c  + 
15*O6/c2)i0  +  (  —  103'6  +  112-1/c  —  7'642/c2)w2,  which  applies  to  solutions 
with  the  molecular  concentration  of  the  water  between  to  —  0-02  and 
w  =  l*3,  and  that  of  the  hydrogen  chloride  between  c  =  0’16  and 
c  =  0’66  ;  and  for  p-hydroxy  ben  zoic  acid:  ljk  ~  15-83  +  33’45/c 
-0-4722/c2  +  (-  94-05  +  90-04/c  +  20-27/c2)w+  (- 119-6  +  158-9/e- 
4‘066/c2)io2,  which  applies  to  solutions  with  w  =  0-02  — 1*3,  and 
c  =  0"16.  The  results  obtained  give  no  indication  of  hydrolysis  of 
ethyl  m -  or  ja-hydroxybenzoate  by  alcoholic  hydrogen  chloride. 

The  behaviour  of  the  hydroxybenzoic  acids  on  esterification  is  shown 
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to  be  analogous  with  that  of  benzoic  acid  and  the  nitro-  and  amino- 
benzoic  acids.  G.  Y. 

Velocity  of  Hydrolysis  of  Keto-  and  Hydroxy- Esters. 

Heinrich  Goldschmidt  and  Victor  Scholz  ( Ber .,  1907,  40, 
624 — 641.  Compare  Goldschmidt  and  Oslan,  Abstr.,  1900,  i,  132, 
373). — H.  Meyer’s  statement  (this  vol.,  i,  179)  that  the  substance 
previously  worked  with  as  ethyl  dimethylacetoacetate  is  in  reality  the 
methyl  ester  is  confirmed  ;  the  velocity  constant  for  the  methyl 
ester  has  been  found  to  be  2  43,  whilst,  on  the  other  hand,  the  velocity 
constant  for  ethyl  diethylacetoacetate  is  only  0-0058. 

The  abnormal  velocity  of  methyl  acetoacetate  is  explained  if  (1)  only 
the  free  ester  and  the  hydroxyl  ions  interact ;  (2)  the  concentration  of 
the  free  ester  compared  with  that  of  the  salt  is  small ;  (3)  one  molecule 
only  of  the  base  combines  with  one  of  acid.  The  equation  representing 
the  change  is  dxjdt  —  kxia  ~  x  ~  £)>  where  k  is  the  true  velocity  constant 
of  the  free  ester,  ^  the  hydrolytic  constant  of  methyl  sodioacetoacetate, 
a  —  x  the  change  in  concentration  of  the  salt,  and  f  the  part  of  the 
salt  hydrolysed.  For  strong  bases,  $  is  small  compared  with  a  -  x, 
and  consequently  the  reaction  proceeds  as  one  of  the  first  order. 
£  was  found  to  be  0‘0375,  and  from  the  mean  of  experiments  with  the 
weak  bases,  ammonia,  triethylamine,  and  diethylamine,  %  was  found  to 
be  0-00065.  The  velocity  constant  at  25°  of  methyl  acetoacetate  is 
2  x  10“ 11  from  the  above  results,  and  is  identical  with  that  of  the 
ethyl  ester.  The  ethyl  ethylacetoacetate  reaction  does  not  proceed  as 
one  of  the  first  order  as  the  formation  of  salt  is  here  incomplete. 
The  values  of  f  and  ^  have  therefore  to  be  found  in  a  slightly  different 
way,  0-015  is  found  as  the  hydrolytic  constant  of  ethyl  sodioethyl- 
acetoacetate,  and  the  velocity  constant  is  0-9  x  10-12  at  25°. 

Experiments  with  methyl  salicylate  are  complicated  by  the  fact  that 
a  disodium  salt  is  formed  in  small  quantity,  and  this  is  estimated  by 
hydrolysing  ethyl  acetate  in  the  presence  of  monosodium  salicylate. 
The  hydrolytic  constant  of  methyl  sodiosalicylate  is  O'OOl  compared 
with  Shield’s  value  of  0-000094  for  sodium  pbenoxide  (Abstr.,  1893, 
ii,  448).  The  velocity  constant  is  between  6  and  7  and  is  higher  than 
those  of  other  aromatic  esters. 

Experiments  with  the  weak  bases  piperidine  and  diethylamine  bear 
out  these  conclusions.  W.  It. 

Aminolysis.  II.  Heinrich  Goldschmidt  and  A.  Bakscht 
( Annalen ,  1907,  351,  108 — 133). — Goldschmidt  and  Salcher’s 
determinations  of  the  aminolytic  constants  of  bases  (Abstr.,  1899, 
ii,  551)  were  carried  out  at  45°.  The  aminolytic  constants  of 
pyridine,  quinaldine,  a-picoline,  and  5-collidine  have  been  redetermined 
in  the  same  manner,  but  at  25°,  with  the  object  of  obtaining 
aminolytic  temperature  coefficients. 

In  the  first  place,  the  velocity  constant  for  the  change  of 
diazoaminobenzene  into  aminoazobenzene  at  25°  was  determined  for 
aniline  nitrate,  k=  0-00924 — 0-00927,  and  aniline  hydrobromide, 
k  =  0-0113,  these,  together  with  the  velocity  constants  for  this  change, 
in  a  number  of  other  salts  of  aniline  at  25°,  determined  previously 
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(Goldschmidt  and  Reinders,  Abstr.,  1896,  ii,  515  ;  Bandke,  Inaug. 
Di88 Heidelberg,  1898),  show  that  the  difference  between  strong  and 
weak  acids  is  maintained  in  aniline  solution,  and  that  nitric, 
hydrobromic,  and  hydrochloric  acids,  which  are  equally  dissociated  in 
aqueous  solution,  have  in  this  case  different  effects  and  in  the  same 
order  as  in  aniline  solution  at  45°. 

At  25°  in  aniline  solution,  the  aminolytic  constants  for  the  bases 
examined  are:  pyridine,  y  =  3-41;  a-picoline,  x=12-4;  s-collidine, 
y  =  489 ;  quinaldine,  y  =  6*62. 

The  salts  of  the  tertiary  bases  are  decomposed  to  the  greater  extent 
at  the  higher  temperature  ;  the  aminolytic  temperature  coefficients, 
X25/X45'  are :  pyridine,  T50 ;  a-picoline,  T16;  s-collidine,  l-70; 
quinaldine,  T25.  There  does  not  appear  to  be  any  simple  relation 
between  the  strength  of  the  base  and  the  temperature  coefficient ; 
Hantzsch  and  Sebaldt  (Abstr.,  1900,  ii,  69)  found  that  similarly  the 
variation  of  the  affinity  with  change  of  temperature  is  different  for 
different  bases. 

The  heat  of  neutralisation  of  tertiary  bases  by  acids  in  aniline 
solution  is  calculated  by  means  of  the  expression  : 

9  ~  2  7\  TJ T2  —  271*log*x25/x45  > 

that  for  pyridine,  3-600,  does  not  differ  greatly  from  the  heat  of 
neutralisation  of  pyridine  in  aqueous  solution,  4800  cal.  (Constam  and 
White,  Abstr.,  1903,  i,  276).  As  the  aminolytic  constants  for  aniline 
nitrate  and  aniline  hydrobromide  are  identical,  the  heat  of  neutralisa¬ 
tion  of  tertiary  bases  by  strong  acids  in  aniline  solution  is  independent 
of  the  nature  of  the  acid. 

The  aminolytic  constants  and  the  affinity  constants  in  aqueous 
solution  for  the  four  bases  in  question  vary  in  the  same  order,  and  do 
not  differ  greatly  for  the  individual  bases. 

The  velocity  constant  for  the  change  of  /?-diazoamino  toluene  into 
aminoazotoluene,  in  jo-toluidine  hydrochloride,  was  measured  by 
Goldschmidt  and  Reinders  ( loc .  cit.)  and  has  been  determined  now  in 
OTA  solution  at  45°  for  jp-toluidine  nitrate,  £  =  00119;  hydrobromide, 
£  =  0-0147 ;  o-nitrobenzoate,  £  =  0"00176,  or  in  0-2A  solution, 
£  =  0-00375.  These  constants  are  compared  with  those  for  the  aniline 
salts:  £(aniline)/£(/?-toluidine),  for  nitric  acid,  9‘75  ;  hydrobromic 
acid,  9‘53 ;  hydrochloric  acid,  8"42 ;  o-nitrobenzoic  acid,  5"0.  It 
follows  that  the  difference  of  the  velocity  of  the  conversion  in  the 
aniline  and  p-toluidine  series  results  not  only  from  the  differences  of 
the  reaction,  and  of  the  medium,  but  must  be  caused  also  by  a 
difference  in  the  state  of  the  catalyst,  especially  in  the  use  of  weak 
acids.  The  following  aminolytic  constants  in  jo-toluidine  at  45°  were 
obtained:  a-picoline,  2*11;  s-collidine,  30 -5  ;  benzyldimethylamine, 
813;  benzyldiethylamine,  1674.  These  constants  are  smaller  than 
the  constants  in  aniline  at  the  same  temperature,  but  increase  in  the 
same  order.  js-Toluidine  acts  as  a  stronger  base  than  aniline,  which  is 
the  case  also  in  aqueous  solution.  The  factor  ^(aniline )/^(toluidine) 
is  similar  for  benzyldimethylamine,  12*9,  and  benzyldiethylamine, 
13  0,  but  is  much  smaller,  5-1  and  9 -4,  for  a-picoline  and  s-collidine 
respectively.  G.  Y. 
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Autoracemisation  of  Optically  Active  Ammonium  Salts. 

Hans  yon  Halban  ( Zeitsch .  Elektrochem .,  1907,  13,  57 — 58). — Wede¬ 
kind  (Abstr.,  1906,  i,  419)  explained  the  loss  of  optical  activity  of  a 
solution  of  ^-phenylbenzylmethylpropylammonium  iodide  in  chloro¬ 
form  by  supposing  that  the  salt  is  dissociated  to  a  small  extent  into 
its  constituents  and  that  these  re-combine  to  form  the  inactive  com¬ 
pound.  The  author  shows  that  a  solution  of  phenylbenzylmethylallyl- 
ammonium  iodide  in  chloroform  decomposes  moderately  fast  into  its 
constituents.  The  quantity  of  undecomposed  iodide  in  the  solution  is 
estimated  by  shaking  the  solution  with  an  aqueous  solution  of  silver 
nitrate.  The  change  is  shown  to  be  unimolecular,  and  it  leads  to  an 
equilibrium  in  which  the  greater  part  of  the  salt  is  decomposed. 

The  loss  of  optical  activity  in  this  case  is  therefore  due  to  decom¬ 
position  of  the  salt.  T.  E. 

Autoracemisation  of  Optically  Active  Ammonium  Salts. 

Edgar  Wedekind  ( Zeitsch .  Elektrochem,.,  1907,  13,  58 — 59). — The 
author  agrees  with  Halban  (preceding  abstract)  that  the  loss  of  optical 
activity  of  pbenylbenzylmethylallylammonium  iodide  is  due  to  decom¬ 
position,  but  points  out  that  the  corresponding  propylammonium  salt 
is  very  much  more  stable,  and  that  the  pure  salt  may  be  precipitated 
from  the  chloroform  solution  by  adding  ether,  long  after  it  has  become 
entirely  inactive,  which  is  not  the  case  with  the  allyl  salt.  T.  E. 

Dynamics  of  Tautomerism.  I.  Brilliant-Green.  Nevil  Y. 
Sidgwick  and  Tom  S.  Moore  {Zeitsch.  physikal.  Chem.,  1907,  58,  385 — 
408). —  Brilliant-green  undergoes  a  gradual  transformation  in  the 
presence  of  an  alkali.  The  rate  at  which  the  change  takes  place  in 
very  dilute  solution  can  be  conveniently  measured  with  the  aid  of  a 
colorimeter,  and  is  found  to  be  proportional  to  the  product  of  the  con¬ 
centrations  of  the  coloured  salt  and  of  the  hydroxyl  ion.  The  value  of 
the  velocity  coefficient  is  approximately  the  same  as  that  deduced  by 
Hantzsch  and  Osswald  from  the  change  in  conductivity  (see  Abstr., 
1900,  i,  256  ;  compare  also  Gerlinger,  Abstr.,  1904,  i,  1040). 

In  presence  of  hydrochloric  acid,  brilliant-green  is  slowly  transformed 
into  a  colourless  acid  salt.  The  reaction  is  reversible,  and  with  the 
aid  of  the  colorimeter  it  is  shown  that  at  the  point  of  equilibrium 
^icic2  =  ^2c>  where  cic2  and  c  are  the  concentrations  of  coloured  salt, 
acid,  and  acid  salt  respectively.  The  ratio  kjkx  is  independent  of  the 
acid,  but  kl  and  k2  are  inversely  proportional  to  the  cube  root  of  the 
acid  concentration,  provided  the  latter  is  not  too  small. 

If  a  solution  of  the  carbinol  is  treated  with  hydrochloric  acid,  three 
reactions  take  place,  namely,  (1)  formation  of  coloured  salt,  (2)  forma¬ 
tion  of  the  acid  salt,  (3)  decomposition  of  the  latter  into  coloured  salt 
and  acid.  If  the  velocities  of  the  processes  (2)  and  (3)  are  known,  it  is 
possible  by  a  complicated  formula  to  calculate  the  velocity  of  (1).  It 
is  shown  that  the  rate  of  formation  of  coloured  salt  from  the  carbinol 
is  =  MG,  where  G  is  the  concentration  of  the  carbinol,  and  M  is  a 
function  of  the  acid  concentration  s,  such  that  Ms%  remains  constant. 

J.  C.  P. 
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Mechanism  of  Induced  Reactions.  W.  Lash  Miller  (J. 
Physical  Chem.,  1907,  11,  9 — 20). — Many  cases  are  known  in  which 
reducing  and  oxidising  agents,  Rx  and  Ov  which  do  not  react  with  one 
another  ordinarily,  readily  react  in  the  presence  of  other  compounds,  R2 
and  02,  which  themselves  react  readily  ;  R1  and  R2  or  Ox  and  02  may  be, 
and  usually  are,  identical.  Such  reactions  are  called  induced  reactions, 
and  the  author  classifies  them  on  a  kinetic  basis  in  three  classes  :  (1) 
cases  of  catalysis,  combined  with  destruction  of  the  catalyst  ;  (2)  cases  in 
which  the  inducing  reaction  is  unaffected  by  the  induced  reaction  ;  (3) 
cases  in  which  (2)  does  not  obtain.  The  reaction  between  chromic 
acid,  ferrous  sulphate,  and  potassium  iodide  is  an  example  of  the  third 
class ;  that  between  chromic  acid,  arsenious  acid,  and  potassium  iodide 
is  an  example  of  the  second  class  ;  and  this  case  can  be  explained  by 
the  formation  of  a  peroxide,  although  other  explanations  are  possible. 

L.  M.  J. 

Rate  of  Oxidation  of  Arsenious  Acid  by  Chromic  Acid. 

Ralph  E.  he  Lury  (J.  Physical  Chem,.,  1907,  11,  47 — 53). — The  oxi¬ 
dation  of  arsenious  acid  by  a  mixture  of  potassium  dichromate  and 
sulphuric  acid  was  investigated  at  0°  and  10°.  The  rate  of  oxidation 
was  found  to  be  nearly  proportional  to  the  first  power  of  the  concen¬ 
tration  of  the  dichromate,  the  inexactness  being  probably  ascribable 
to  incomplete  dissociation.  It  was  proportional  to  the  first  power  of 
the  concentration  of  the  arsenious  acid,  and  to  the  l*4th  power  of  that 
of  the  sulphuric  acid.  The  deviation  from  the  second  power  is  con¬ 
sidered  to  be  probably  due  to  the  influence  of  the  hydrogen  ion  on  the 
dissociation  of  the  arsenious  acid.  The  temperature  coefficient  is  low  ; 
the  rise  from  0°  to  10°  only  increased  the  rate  of  oxidation  by  26% 
(compare  Abstr.,  1903,  ii,  471).  L.  M.  J. 

The  Induction  by  Arsenious  Acid  of  the  Reaction  Between 
Chromic  Acid  and  Hydriodic  Acid.  Ralph  E.  de  Lury  (J. 
Physical  Chem.,  1907,  11,  54 — 90;  see  also  Abstr.,  1903,  ii,  471,  and 
preceding  abstracts). — The  oxidation  of  arsenious  acid  and  of  potassium 
iodide  by  acid  solutions  of  dichromate  having  been  investigated,  the 
reaction  in  solutions  of  the  four  compounds  was  studied.  In  this  case 
the  arsenious  acid  acts  as  the  inductor  and  the  potassium  iodide  as  the 
acceptor  of  the  oxidation.  It  was  found  that  the  rate  of  reduction  of 
the  chromic  acid  in  solutions  of  arsenious  acid  and  iodide  is  equal  to 
the  sum  of  the  rates  of  reduction  of  the  arsenious  acid  and  iodide 
separately,  the  retardation  of  the  former  being  equal  to  the  acceleration 
of  the  latter.  The  temperature  coefficients  of  the  single  actions  and 
the  joint  action  are  equal.  The  ratio  also  of  the  rate  of  oxidation  of 
the  iodide  alone  and  in  presence  of  arsenious  acid  is  independent  of  the 
concentrations  of  dichromate  and  sulphuric  acid.  The  results  may  be 
accounted  for  by  the  assumption  of  the  formation  of  a  higher  oxide 
(most  probably  a  complex  oxide  of  chromium  and  arsenic),  which  is 
reduced  instantaneously  by  arsenious  acid  or  iodide,  the  quantity 
reduced  by  each  in  mixtures  being  dependent  on  their  relative  concen¬ 
trations,  L.  M.  J. 


248 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Some  Catalytic  Reactions  Effected  under  the  Influence  of 
Wood  Charcoal.  Georges  Lemoine  ( Compt .  rend.,  1907,  144,  357 — 
358). — When  ethyl  alcohol  is  led  into  a  tube  containing  wood  charcoal 
in  pieces  1 — 2  mm.  in  diameter  heated  by  electricity  to  350°,  a  gas, 
containing  no  appreciable  quantity  of  carbon  monoxide,  but  about  20% 
of  hydrogen,  is  obtained,  whilst  the  alcoholic  liquid  product  strongly 
reduces  ammoniacal  silver  nitrate  solution,  and  colours  a  solution  of 
magenta  decolorised  by  sulphur  dioxide.  It  would  seem,  therefore, 
that  as  in  Sabatier  and  Senderens’s  experiments  with  copper,  charcoal 
reduces  alcohol  vapour,  giving  acetaldehyde  and  hydrogen,  whilst  with 
animal  charcoal  the  reaction  is  different  (compare  Senderens,  next 
abstract).  Similarly,  the  decomposition  of  hydrogen  peroxide  at  low 
temperatures  is  greatly  accelerated  by  the  catalytic  action  of  charcoal 
charged  with  hydrogen,  carbon  monoxide  or  dioxide,  oxygen,  or 
nitrogen.  The  reaction  of  iodic  and  oxalic  acids  slowly  producing 
iodine  and  carbon  dioxide  is  greatly  accelerated  by  the  presence  of 
charcoal,  much  less  by  sugar  charcoal,  whilst  with  platinum  black  the 
evolution  of  gas  is  extremely  rapid.  E.  H. 


Reducing  and  Catalytic  Power  of  Amorphous  Carbon 
Towards  Alcohols.  Jean  B.  Senderens  {Compt.  rend.,  1907,  144, 
381 — 383). — Nearly  pure  carbon  prepared  from  animal  charcoal  absorbs 
oxygen  from  the  air  at  200°,  and  reduces  nitrous  and  nitric  oxide 
at  300°,  giving  nitrogen,  carbon  dioxide,  and  a  small  quantity  of  ca»  bon 
monoxide,  without  becoming  incandescent.  When  the  vapour  of  ethyl 
alcohol  is  passed  over  this  carbon  heated  at  400°,  it  is,  in  part,  transformed 
into  a  gaseous  mixture  of  the  composition  :  C02,  05%  ;  C2H4,  35  5%: 
CO,  4'5% ;  CH2,  54'7%,  and  H2,  4'8%.  Formaldehyde  is  simultaneously 
produced,  and  probably  by  its  partial  destruction  gives  the  small 
quantities  of  carbon  monoxide  and  hydrogen  shown.  From  this  it 
seems  that  the  action  of  the  carbon  is  not  one  of  reduction,  but  one 
of  catalysis  according  to  the  two  equations  :  02H5-0H  =  C2H4  +  H20  ; 
C2H5*OH  =  CH4  +  CH20.  With  propyl  alcohol,  the  second  reaction 
scarcely  occurs.  This  alcohol  readily  decomposes  when  passed  over 
the  carbon  at  340°,  giving  a  mixture  of  C3H6,  87'8% ;  CO,  T3% ;  C2H6, 
9 ‘5%  ;  H2,  T4%.  Formaldehyde  is  here  also  produced,  explaining  the 
presence  of  carbon  monoxide  and  hydrogen.  In  this  case  the  decom¬ 
position  is  almost  entirely  expressed  by  the  equation  C3H7,OH  = 

ch3-ch:ch2+h2o. 

The  results  are  not  attributable  to  the  sole  action  of  heat  which  does 
not  decompose  the  alcohols  below  500°.  Moreover,  it  is  found  that  very 
fine  siliceous  sand,  pumice  stone,  dicalcium  phosphate,  magnesia,  and 
other  inert  substances  have  a  similar  and  more  powerful  catalytic 
action  on  the  two  alcohols.  The  peculiar  action  of  the  carbon  used  is 
probably  due  to  the  small  amount  of  siliceous  matter  remaining  in  it, 
as  sugar  charcoal  decomposes  ethyl  alcohol  giving  29%  carbon  monoxide 
and  only  4’7%  ethylene,  and  propyl  alcohol  giving  8%  carbon  monoxide 
and  32%  propylene. 

Red  phosphorus  acts  as  a  very  powerful  catalyst  towards  alcohols, 
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causing  the  elimination  of  a  molecule  of  water  at  200 — 240°,  and 
furnishing  a  general  method  of  preparing  pure  olefine  hydrocarbons. 

E.  H. 

Constitution  of  the  Atom.  Henri  Pellat  ( Compt .  rend.,  1907, 
144,  480 — 482). — According  to  the  theory  of  the  constitution  of  the 
atom  advocated  by  J.  J.  Thomson,  Lorentz,  Larmor,  and  others,  it 
consists  of  a  centre  charged  with  positive  electricity  around  which  a 
very  great  numbor  of  negatively  charged  corpuscles  of  infinitesimal 
size  gravitate  very  rapidly,  the  centripetal  force  is  electrical,  and  the 
period  of  the  luminous  vibration  emitted  by  an  atom  of  a  gaseous 
substance  is  also  the  period  of  rotation  of  a  corpuscle  of  which  the 
velocity  has  been  slightly  altered  by  any  cause  whatever. 

From  this  theory,  Langevin  has  calculated  the  wave-length  of  light 
emitted  by  a  corpuscle  situated  at  the  periphery  of  a  sodium  atom 
and  found  it  to  be  in  the  ultra-violet.  The  author  has  repeated  the 
calculation  in  a  slightly  different  manner,  accepting  the  hypothesis 
(1)  that  the  trajectories  are  circular,  (2)  that  the  atom  is  spherical, 
that  is,  that  the  orbits  of  the  corpuscles  are  orientated  in  all  senses, 
(3)  that  Coulomb’s  law  is  applicable  to  intra-atomic  distances. 

The  author  thereby  deduces  that  the  vapours  of  sodium,  zinc,  iron,  and 
copper  could  emit  only  radiations  situated  in  the  extreme  ultra-violet. 
This  result  being  altogether  contrary  to  the  facts,  it  is  necessary  in 
order  to  retain  this  theory  of  the  constitution  of  the  atom  to  abandon 
one  of  the  three  hypotheses  given  above.  Of  these,  the  first  is  rather 
an  approximation  than  a  hypothesis,  but  the  author  shows  that  a 
modification  in  the  shape  of  the  atom  will  account  for  the  difference 
between  theory  and  observation.  It,  however,  remains  to  be  deter¬ 
mined  whether  a  flattened  form  for  the  atom  is  reconcilable  with  its 
stability  and  with  other  phenomena.  E.  H. 

Atomic  Energy  of  Gases.  Guth.  Ensrud  ( Zeitsch .  physikal.  Chem., 
1907,  58,  257 — 287). — Atoms  are  conceived  as  consisting  of  a  nucleus 
and  a  surrounding,  less  dense,  elastic  envelope.  Between  the  nucleus 
and  its  envelope,  also  between  the  nuclei  of  different  atoms,  forces 
of  attraction  are  supposed  to  be  active,  whilst  between  the  envelopes 
of  different  atoms,  forces  of  repulsion  are  supposed  to  be  at  work. 
Consideration  of  these  forces  shows  that  the  nucleus  of  an  atom  must 
occupy  an  excentric  position.  This  involves  the  consequence  that  two 
neighbouring  atoms  are  relatively  placed  so  that  their  nuclei  are  as 
near  as  possible  to  each  other,  and  this  line  of  least  distance  will  also 
be  the  line  of  maximum  force  and  the  direction  of  the  valency.  If 
there  are  several  nuclei  in  the  atom,  there  will  be  an  equal  number  of 
lines  of  valency. 

On  the  foregoing  hypothesis  a  mathematical  treatment  of  atomic 
energy  is  based,  and  it  is  found  that  the  distance  of  the  atoms  in  the 
molecule  of  a  diatomic  gas  can  be  calculated  from  the  specific  heat. 
In  the  case  of  elements  which  do  not  undergo  dissociation  (hydrogen, 
oxygen,  nitrogen),  this  distance  is  found  to  be  two  and  a  half  times  as 
great  as  the  radius  of  the  atom.  On  the  basis  of  this  value  and  of 
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the  relative  volume  and  weight  of  the  atoms,  it  is  then  possible  to 
calculate  the  position  of  the  atoms,  and  the  centre  of  gravity  of  the 
molecule  for  numerous  chemical  compounds.  The  molecular  specific 
heat  for  various  polyatomic  vapours  can  also  be  calculated  in  fair 
agreement  with  experiment. 

All  available  data  bearing  on  the  ratio  of  the  specific  heats  and  on 
the  values  of  the  specific  heat  at  constant  pressure  have  been  collected 
and  are  recorded  in  the  paper.  J.  C.  P. 

Atomic  Weights  a  Function  of  the  Order  which  they 
Occupy  in  the  Series  of  their  Increasing  Magnitude. 
Adolphe  Minet  ( Compt .  rend.,  1907,  144,  428 — 430). — By  assigning 
to  the  elements  the  numbers  1 — 79  according  to  the  position  which 
they  occupy  when  arranged  in  order  of  increasing  atomic  weight,  and 
plotting  the  atomic  weights  of  the  elements,  as  ordinates,  against  the 
numbers  so  assigned  to  them,  as  abscissae,  two  curves  are  obtained, 
(1)  a  straight  line  a,  represented  by  the  expression  y=l*985a?,  com¬ 
prising  the  elements  numbered  2 — 20  (helium  to  calcium),  and  (2)  a 
parabola  j3,  represented  by  y  =  %1'23,  comprising  the  elements 
hydrogen,  and  those  numbered  20 — 79  (calcium  to  uranium).  In 
both  expressions  y  represents  the  atomic  weight,  x  the  position  in  the 
series.  The  atomic  weights  calculated  by  means  of  these  formula  do 
not  differ  by  more  than  3%  from  the  true  values  (taking  H=  1)  and 
the  deviations  are  both  positive  and  negative.  By  addition  of  two 
hypothetical  elements  to  the  series,  one  between  hydrogen  and  helium, 
and  the  other  between  helium  and  lithium,  the  relation  between  the 
entire  81  elements  and  their  order  can  be  expressed  by  the  single 
curve  y  =  a:1,215.  Here  again  the  discrepancies  between  the  true  and 
calculated  values  of  the  atomic  weights  do  not  exceed  3%  except  in 
the  case  of  radium,  thorium,  and  uranium,  with  which  they  amount 
to  10%. 

In  order  to  bring  the  latter  three  elements  into  agreement  with  the 
law,  it  is  necessary  to  introduce  four  new  elements  between  bismuth 
and  radium,  one  between  radium  and  thorium,  and  one  between 
thorium  and  uranium,  making  87  elements  altogether.  The 
curve  supports  Berthelot’s  views  on  the  unity  of  matter. 

E.  H. 

Apparatus  for  the  Demonstration  of  the  Products  of  Com¬ 
bustion  of  a  Candle.  Georg  Lockemann  ( Ghem .  Centr.,  1906,  ii, 
1801 — 1802  ;  from  Zeitsch.  chem.  Appar.,  1,  721 — 723.  Compare  this 
Journ.,  1877,  i,  437). — In  the  apparatus  described,  the  candle  burns  in 
a  wide  glass  tube,  and  the  products  of  combustion  pass  through  a 
narrow  connecting  tube,  bent  at  right  angles  to  a  glass  spiral,  to  which 
is  fitted  a  small  flask  connected  with  a  washing  flask  and  a  U-tube, 
The  whole  apparatus  is  tared  on  a  balance,  and  dry  air  free  from 
carbon  dioxide  is  aspirated  through  it.  The  water  which  condenses  in 
the  spiral  is  collected  in  the  flask,  which  contains  04 — 0'2  gram  of 
dehydrated  copper  sulphate,  and  the  carbon  dioxide  is  absorbed  by  a 
solution  of  barium  hydroxide  and  potassium  hydroxide  contained  in 
the  washing  flask,  whilst  the  last  traces  of  the  products  of  combustion 
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are  retained  by  soda  lime  and  calcium  chloride  in  the  U-tube.  The 
change  of  colour  of  the  copper  sulphate  and  the  precipitation  of 
barium  carbonate  serve  to  demonstrate  the  formation  of  water  and 
carbon  dioxide  respectively.  The  mixture  of  the  hydroxides  which 
should  be  freshly  prepared,  since  it  has  a  tendency  to  deposit  crystals 
of  the  hydrate  Ba(0H)2,8H20,  is  obtained  by  shaking  a  warm  solution 
of  100  grams  potassium  hydroxide  in  200  of  water  with  25  of 
crystalline  barium  hydroxide  until  all  the  carbon  dioxide  has  been 
precipitated  and  the  excess  of  hydroxide  dissolved ;  it  is  filtered 
directly  into  the  flask.  E.  W.  W. 

Calcium  as  an  Absorbent  of  Gases  for  the  Production  of 
High  Vacua  and  Spectroscopic  Research.  Frederick  Soddy 
(Proc.  Roy.  Soc.,  1906,  A,  78, 429 — 458.  Compare  Arndt,  Abstr.,  1905, 
ii,  87). — An  electrical  resistance  furnace  is  described,  designed  to  heat 
substances  in  soft  glass  tubes  up  to  temperatures  far  above  the 
softening  point  of  glass,  and  it  is  shown  that  metallic  calcium  when 
heated  to  a  sufficiently  high  temperature  is  a  universal  absorbent  of  all 
gases  except  those  of  the  argon  group.  Another  form  of  furnac  in 
which  the  calcium  is  heated  inductively  by  an  alternating  current  is 
for  certain  purposes  more  convenient.  In  this  case  the  temperature 
of  the  metal  can  be  fairly  accurately  judged  by  the  eye,  a  moderate 
red  heat  being  suitable  for  the  absorption  of  gases.  When  the  calcium 
is  at  its  proper  temperature,  the  chemically  valent  gases  are  very 
quickly  absorbed,  and  if  the  apparatus  is  furnished  with  a  Pliicker 
tube  for  testing  purposes,  the  vacuum  tube  becomes  non-conducting 
within  a  minute  after  the  introduction  of  several  cubic  centimetres  of 
gas  into  the  apparatus.  In  the  case  of  hydrogen  and  its  compounds 
which  yield  calcium  hydride  on  absorption,  the  real  absorption  tem¬ 
perature  is  apt  to  be  overstepped.  This  is  due  to  the  dissociation  tension 
of  the  calcium  hydride ;  on  lowering  the  temperature,  however,  this 
becomes  sufficiently  small  to  permit  of  a  non-conducting  vacuum  being 
readily  obtained.  In  the  production  of  high  vacua  by  means  of 
calcium,  it  is  necessary  to  replace  the  air  in  the  apparatus  before  the 
absorption  takes  place  or  the  residual  argon  will  prevent  the  vacuum 
from  being  really  good.  The  particular  value  of  calcium  as  an 
absorbing  agent  depends  upon  its  power  of  absorbing  almost  instantly 
the  gases  condensed  on  the  glass  walls  as  soon  as  these  are  expelled  by 
heating.  A  low  initial  pressure,  not  exceeding  a  few  mm.  of  mercury, 
is  essential  for  the  absorption  process,  and  under  proper  working  con¬ 
ditions  the  calcium  should  never  be  melted,  although  it  may  be 
completely  volatilised  and  redeposited  on  the  cooler  parts  of  the 
apparatus. 

Using  metallic  calcium  as  absorbent  for  foreign  gases,  experiments 
have  been  made  on  the  quantities  of  argon  and  helium  which  can  be 
detected  by  the  spectroscope.  The  results  indicate  that  a  discharge 
will  not  pass  through  a  tube  containing  argon  at  a  pressure  less  than 
1/50  mm.  The  limiting  pressure  in  the  case  of  helium  is  1/20  mm. 
In  the  presence  of  other  (chemically  valent)  gases,  very  much  smaller 
quantities  of  argon  and  helium  can  be  detected  by  the  discharge 
method.  This  non-conducting  power  at  pressures  within  the  range  of 
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direct  manometric  measurement  appears  to  be  characteristic  of  mon¬ 
atomic  gases,  and  the  observed  facts  indicate  that  the  electric  discharge 
method  may  prove  a  very  faulty  guide  in  regard  to  the  degree  of  a 
vacuum.  Since  the  vapour  pressure  of  mercury  at  room  temperature 
is  between  1/500  and  1/1000  mm.,  the  production  of  high  vacua  (as 
measured  by  the  discharge  method)  by  the  aid  of  mercury  pumps  is 
probably  due  to  the  fact  that  mercury  is  monatomic. 

Some  experiments,  in  which  quantities  of  helium  far  smaller  than 
those  necessary  to  allow  the  discharge  to  pass  when  in  the  pure  state 
were  examined  in  presence  of  hydrogen  and  oxygen,  indicate  that 
helium  at  a  partial  pressure  of  0-0005  mtu.  can  be  detected  spectro¬ 
scopically.  This  is  only  1/100  of  the  partial  pressure  requisite  in  the 
case  of  pure  helium. 

In  an  appendix  (by  Arthur  John  Berry),  the  results  of  experi¬ 
ments  on  the  rate  of  evaporation  of  liquid  air  in  a  Dewar  vessel 
exhausted  in  different  ways  are  given.  Simple  exhaustion  by  a 
mercury  pump  gives  a  better  vacuum  than  the  use  of  cooled  charcoal, 
starting  from  atmospheric  pressure.  The  best  results  are  obtained  by 
a  combination  of  the  two  processes.  H.  M.  D. 

Manostata.  Heston  Stevenson  (J.  Physical  Chem.,  1907,  11, 
107 — 118). — The  various  forms  of  apparatus  which  have  been  devised 
for  the  regulation  of  pressure  are  reviewed.  The  difficulties  and 
disadvantages  connected  with  the  use  of  the  special  forms  are  dis¬ 
cussed,  and  certain  modified  and  improved  forms  are  described. 

H.  M.  D. 
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Inorganic  Chemistry. 


Oxidation  of  Hydrogen  by  Sulphuric  Acid.  Jaroslav  Milbauer 
( Zeitsch .  phy8ikal.  Chem.,  1907,  57,  649 — 684). — At  the  ordinary  tem¬ 
perature  impure  hydrogen  which  has  been  bubbled  through  sulphuric 
acid  contains  appreciable  quantities  of  sulphur  dioxide  ;  no  such  action, 
however,  is  observed  when  pure  hydrogen  is  employed. 

The  rate  of  oxidation  of  pure  hydrogen  by  sulphuric  acid  was 
studied  in  detail  at  174°  and  at  constant  pressure.  For  a  given  rate  of 
passage  of  the  hydrogen,  the  amount  of  sulphur  dioxide  produced  per 
minute  is  constant  for  acid  containing  between  91%  and  97%  of  H2S04. 
The  amount  of  sulphur  dioxide  produced  per  minute  is  increased  by 
the  presence  of  various  catalytic  agents,  notably  by  the  metals  of  the 
platinum  group,  but  also  by  selenium  and  gold,  by  certain  soluble 
sulphates,  such  as  those  of  mercury,  copper,  cerium,  and  lanthanum, 
and  by  antimony,  tantalum,  and  arsenic  oxides.  The  amount  of  sulphur 
dioxide  produced  is  diminished  by  the  oxides  of  vanadium,  molybdenum, 
and  tungsten,  by  insoluble  sulphates,  such  as  those  of  thorium,  zinc, 
and  magnesium,  and  by  other  suspended  substances  such  as  silica. 
The  sulphates  also  of  the  alkali  metals  and  of  the  alkaline  earth  metals 
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diminish  the  amount  of  sulphur  dioxide  produced,  but  to  a  very  slight 
extent.  The  influence  of  mixed  catalytic  agents  has  also  been  studied. 

The  influence  of  a  catalytic  agent  increases  with  its  concentration  up 
to  a  certain  limit,  which  appears  to  correspond  with  the  limit  of 
solubility  of  the  sulphate.  As  regards  the  influence  of  temperature,  it 
was  found  that  in  presence  of  mercuric  sulphate  there  was  an  appreci¬ 
able  action  even  at  26°,  and  the  extent  of  the  action  increased  rapidly 
with  rising  temperature. 

Some  substances  (ferrous  and  mercurous  sulphates,  and  tellurium) 
when  added  to  the  sulphuric  acid  are  oxidised,  in  spite  of  the  hydrogen 
and  sulphur  dioxide.  Other  substances  are  first  reduced,  namely, 
osmium  tetroxide,  palladium  and  cerium  sulphates,  selenium  dioxide, 
and  the  oxides  of  vanadium,  molybdenum,  and  titanium.  Selenium  is 
shown  to  pass  through  a  series  of  changes  involving  alternate  reduction 
and  oxidation.  Light  is  without  effect  on  the  reaction.  J.  C.  P. 

Density  and  Concentration  of  Aqueous  Solutions  of  Per¬ 
chloric  Acid.  Konrad  van  Emster  (Zeitsch.  anorg.  Chem.,  1907,  52, 
270 — 280.  Compare  Yan  Wijk,  Abstr.,  1906,  ii,  79). — The  curve 
representing  the  percentage  composition  of  solutions  of  perchloric  acid, 
plotted  against  the  corresponding  density  at  15°  (D'f*),  consists  of  two 
branches ;  from  0 — 53%  it  is  slightly  convex  to  the  axis  of  com¬ 
position,  whilst  from  53—70%  (the  strongest  solution  examined)  it 
is  a  straight  line.  The  former  part  of  the  curve,  from  the  density 
LOO  to  L50,  is  represented  by  the  equation  p  —  773*96d!  -  432*74d2  + 
88*838<Z3  -  429*92,  p  representing  the  percentage  composition;  the 
second  part  corresponds  with  the  equation  v  =  74*693d  -  54*98,  varying 
from  L50  to  L 70. 

A  series  of  density  measurements  have  also  been  carried  out  at  30° 
and  50°,  and  from  these  and  the  above  results  the  expansion  coefficient 
from  15° — 30°  and  from  15 — 50°  is  calculated ;  it  shows  a  maximum 
for  a  solution  containing  about  55%  of  acid.  G.  S. 

Vapour  Pressure  of  Iodine.  Gregory  P.  Baxter,  Charles 
Hendee  Hickey,  and  Walter  Chapin  Holmes  (J.  Amer.  Chem.  Soc., 
1907,29,  127 — 136). — The  vapour  pressure  of  solid  iodine  between  58° 
and  86°  has  been  determined  by  Bamsay  and  Young  (Trans.,  1886, 
49,  453),  whilst  for  temperatures  below  58°  measurements  have  been 
made  by  Arctowski  (Abstr.,  1896,  ii,  636)  and  by  Wiedermann,  Stelzner, 
and  Niedershulte  (Abstr.,  1906,  ii,  9).  In  the  present  investigation 
the  vapour  pressure  was  determined  at  temperatures  between  0°  and 
53°  bypassing  a  measured  volume  of  dry  air  over  pure  iodine  contained 
in  a  U-tube  and  thence  into  a  solution  of  sodium  sulphite.  The 
amount  of  iodine  absorbed  by  the  sulphite  was  determined  by  pre¬ 
cipitating  it  as  silver  iodide  and  from  this  weight  the  vapour  pressure 
was  calculated.  The  results  of  the  experiments  are  tabulated  and 
plotted  as  a  curve.  The  following  are  the  average  values  obtained  : 
at  0°,  0*030  mm.  ;  at  15°,  0*131  ;  at  25°,  0*305  ;  at  30°,  0*469  ;  at  35°, 
0  699  ;  at  40°,  1*025  ;  at  45°,  1*498  ;  at  50°,  2*154  ;  at  55°,  3*084  mm. 
These  results  are  not  altogether  in  accord  with  those  recorded  by  other 
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workers,  although,  the  vapour  pressure  curve,  when  extended,  coincides 
fairly  well  with  that  of  Ramsay  and  Young  (Joe .  cit.). 

From  these  values,  the  molecular  heat  of  sublimation  of  iodine  at 
these  temperatures  was  calculated  and  found  to  be  15T  Cal.  or 
63  kilojoules.  E.  G. 

Preparation  of  Ozone  by  Electrolysis.  II.  Franz  Fischer 
and  Karl  Massenez  ( Zeitsch .  anorg.  Ghem.,  1907,  ii,  229 — 255.  Com¬ 
pare  this  vol.,  ii,  162). —  In  the  former  paper  (loc,  cit.)  an  apparatus 
for  obtaining,  by  electrolysis,  oxygen  containing  a  high  percentage  of 
ozone  has  been  described  ;  in  the  present  paper  slight  modifications 
of  the  method,  which  have  led  to  the  production  of  a  gas  still  richer  in 
ozone,  are  discussed. 

The  most  favourable  strength  of  acid  depends  somewhat  on  the 
current  density,  but  is  always  less  than  that  of  the  acid  of  highest  con¬ 
ductivity.  It  is  considered  that  the  best  results  are  obtained  when 
the  strength  of  the  acid,  added  to  that  formed  at  the  anode  when  the 
current  passes,  is  equal  to  that  of  the  best  conducting  acid,  as  then  the 
heating  effect,  and  consequent  destruction  of  the  ozone,  is  least. 

In  its  final  form  the  anode  consists  of  a  rhomboidal  platinum  tube, 
sealed  over  completely  with  glass,  a  metallic  strip  1 T5  mm.  long  and 
0T  mm.  broad  being  then  exposed  by  filing  down  to  one  of  the  acute 
angles. 

The  effect  of  cooling  was  fully  investigated ;  the  best  results  were 
obtained  by  immersing  the  cell  in  a  current  of  water  at  0°  and  cooling 
the  anode  internally  to  -  14°  with  calcium  chloride  solution. 

With  these  improvements,  a  mixture  containing  28%  of  ozone  by 
weight  was  obtained,  much  the  highest  proportion  so  far  obtained  by 
electrolysis. 

Experiments  were  made  with  many  other  electrolytes,  including 
acids  and  alkalis,  and  with  lead  peroxide  as  anode,  but  in  all  cases  the 
yield  of  ozone  was  much  less. 

It  is  considered  probable  that  ozone  is  the  substance  which  is  first 
liberated  at  the  anode,  and  that  it  subsequently  undergoes  more  or  less 
complete  decomposition,  depending  on  the  conditions.  G.  S. 

Action  of  Light  on  Sulphur.  G.  A.  Rankin  ( J .  Physical  Ghem., 
1907,  11,  1 — 8). — When  a  beam  of  light  is  passed  into  a  solution  of 
sulphur  in  carbon  disulphide,  amorphous  sulphur  is  precipitated,  but 
redissolves  in  the  dark,  so  that  in  the  dark  the  rhombic  form  is  the 
more  stable.  The  action  is  hence  a  reverse  action,  and  the  influence  of 
certain  compounds,  such  as  hydrogen  sulphide,  in  preventing  the  pre¬ 
cipitation  may  be  ascribed  to  their  accelerative  effect  on  the  reverse 
action.  The  effect  of  temperature  was  investigated,  and  it  was  found 
that  with  rise  of  temperature  the  intensity  of  light  required  to  produce 
precipitation  increases.  At  constant  temperature,  the  intensity  is  an 
inverse  function  of  the  concentration.  Curves  for  intensity  against 
concentration  were  obtained  for  temperatures  22  5°  and  40°,  the  points 
at  which  these  cut  the  solubility  curve  for  rhombic  sulphur  give  the 
equilibrium  light  intensity,  that  is,  the  intensity  at  which  amorphous 
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sulphur,  rhombic  sulphur,  and  solution  are  in  equilibrium;  the  values 
found  are  5 -candle  power  at  22-5°  and  45-candle  power  at  40°. 

L.  M.  J. 

Action  of  Thionyl  and  Sulphuryl  Chlorides  on  Selenium 
and  Selenium  Dioxide.  Victor  Lenher  and  H.  B.  North  (J.  Amer. 
Chem.  Soc 1907,  29,  33 — 35). — When  selenium  dioxide  is  treated 
with  thionyl  chloride,  selenium  tetrachloride  and  sulphur  dioxide  are 
produced.  Thionyl  chloride  has  but  little  action  on  selenium  at  the 
ordinary  temperature,  but  when  the  element  is  heated  in  the  vapour 
of  the  chloride,  the  following  reaction  takes  place  :  2S0C12  +  Se  =  SeCl4  + 

so2+s. 

Selenium  is  attacked  rapidly  by  sulphuryl  chloride  with  develop¬ 
ment  of  heat  and  formation  of  selenium  tetrachloride  and  sulphur 
dioxide.  Sulphuryl  chloride  does  not  react  with  selenium  dioxide, 
even  at  high  temperatures  or  under  great  pressure.  E.  G. 

Selenium  Nitride.  Victor  Lenher  and  E.  Wolesensky  («/.  Amer. 
Chem.  Soc.,  1907,  29,  215 — 216). — Michaelis  (Jeanische  Zeitsch.,  0,  91) 
has  shown  that  when  dry  ammonia  is  brought  into  contact  with  selenyl 
chloride  the  following  reaction  takes  place  :  6SeOCl2+  16NH3  =  3Se02 
+  3Se  +  4N  +  12NH4Cl. 

When  dry  ammonia  is  passed  into  a  strong  solution  of  selenyl 
chloride  in  benzene  or  toluene,  heat  is  developed,  and  a  large 
quantity  of  selenium  is  precipitated.  If,  however,  the  gas  is  led 
into  a  dilute  solution  of  the  chloride  (2 — 4%)  in  benzene,  a  buff- 
coloured  precipitate  is  produced,  which  becomes  orange-red  when  dry. 
A  fter  washing  this  product  with  water  and  extracting  the  free  selenium 
with  potassium  cyanide,  selenium  nitride,  SeN,  is  obtained  as  a  brick- 
red,  highly  explosive  powder,  which,  when  heated,  begins  to  darken  at 
a  comparatively  low  temperature  and  explodes  at  130°.  This  sub¬ 
stance  has  also  been  obtained  by  Espenscheid  ( Annalen ,  1860,  114, 
101),  who  states  that  it  darkens  at  150°  and  explodes  at  200°.  E.  G. 

Position  of  Tellurium  in  the  Periodic  System  of  the  Elements. 

Alexander  Gutbier  and  Ferdinand  Flury  ( J .  pr.  Chem.,  1907,  [ii],  75, 
99  — 103). — The  authors  argue  in  favour  of  placing  tellurium  in  the 
same  group  as  sulphur  and  selenium,  and  against  the  suggestion  that 
it  should  be  placed  in  the  eighth  group.  W.  H.  G. 

Hydronitric  Acid  [Azoimide].  V.  Louis  M.  Dennis  and 
Helen  Isham  (J.  Amer.  Chem.  Soc.,  1907,  29,  18 — 35.  Compare 
Abstr.,  1904,  ii,  558;  this  vol.,  ii,  165). — When  freshly  precipitated 
copper  hydroxide  is  treated  with  a  solution  of  azoimide,  a  dark  green, 
flocculent  substance  is  produced  which  dissolves  in  strong  solution  of 
ammonia;  from  this  solution  the  salt,  CuN6,2NH3,  separates  in 
transparent,  dark  green  crystals.  If  pyridine  is  used  instead  of 
ammonia,  the  salt,  CuN6,2C5H5N,  is  obtained.  The  zinc  salts, 
ZnN6,2NH3  and  ZnN6,2C5H6N,  are  also  described.  By  the  action  of 
pyridine  on  solutions  of  nickel  and  cobalt  azoimides  (or  trinitrides),  the 
salts,  NiNG,4C5H5N,  NiN6,6C5H5N,  and  CoN6,605H5N,  are  formed. 

18—2 
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Silver  azoimide  is  soluble  in  solution  of  ammonia,  and  separates  in 
crystals  which  do  not  contain  ammonia  of  crystallisation.  Di hydroxyl- 
amine  azoimide ,  2NH2’OH,N3H,  m.  p.  66°,  forms  colourless,  leaf-like 
crystals. 

A  comparative  study  of  the  different  methods  which  have  been 
recommended  for  the  estimation  of  azoimide  led  to  the  following 
conclusions.  Silver  azoimide  is  soluble  in  nitric  acid  even  when  the 
acid  is  present  in  very  small  quantity,  but  can  be  precipitated 
quantitatively  from  neutral  solutions  or  from  a  solution  containing 
acetic  acid.  The  presence  of  phenolphthalein  does  not  interfere  with 
the  formation  of  the  precipitate. 

A  solution  of  azoimide  in  methyl  alcohol  can  be  prepared  in  the 
following  manner.  Potassium  azoimide  is  placed  in  a  flask  and 
treated  with  a  mixture  of  sulphuric  acid  (2  parts)  and  water  (1  part). 
A  current  of  cat  bon  dioxide  is  passed  through  the  apparatus,  the 
temperature  being  raised  gradually  to  60°,  and  led  into  a  vessel 
containing  methyl  alcohol.  The  residue  in  the  flask  contains  some 
azoimide  together  with  other  nitrogen  hydrides  which  have  a  reducing 
action. 

When  azoimide  is  reduced  with  sugar  and  sulphuric  acid  by  the 
Kjeldahl  method,  one-third  of  the  nitrogen  appears  as  ammonia. 
Reduction  experiments  were  also  made  with  aluminium  and  sodium 
hydroxide,  but  irregular  results  were  obtained. 

If  anhydrous  azoimide  is  treated  with  concentrated  sulphuric  acid,  a 
violent  effervescence  takes  place,  and  monoclinic  crystals  of  a  volatile 
alkali  are  formed  which  have  a  double  refraction,  0  01 7  ;  when  this 
substance  is  recrystallised  from  water,  the  resulting  crystals  show  the 
orthorhombic  form  of  hydrazine  sulphate  with  a  double  refraction, 
0-008. 

Experiments  on  the  reaction  between  azoimide  and  hydrochloric 
acid  show  that  it  takes  place  in  accordance  with  the  equation 
3N3H  +  HC1  =  NH4C1  +  4N2,  thus  confirming  the  result  obtained  by 
Curtius.  E.  G. 

Combination  of  Elementary  Carbon  and  Nitrogen. 

Marcellin  Berthelot  ( Compt .  rend.,  1907,  144,  354 — 357). — Pure 
carbon,  free  from  hydrogen  and  containing  no  trace  of  alkali  or 
alkaline-earth  metals,  does  not  combine  directly  with  nitrogen,  under 
the  influence  of  heat  alone,  even  in  the  electric  arc.  The  formation  of 
cyanogen  compounds,  by  passage  of  the  electric  arc  through  nitrogen 
under  ordinary  conditions,  is  due  to  the  impurities  in  the  arc  carbons. 
These  impurities  include  (1)  hydrogen  compounds  and  water- vapour, 
substances  capable  of  giving  acetylene,  which,  under  the  influence  of 
electricity,  combines  directly  with  free  nitrogen,  forming  hydr  >gen 
cyanide,  and  (2)  various  metallic  compounds  which,  with  the  help  of 
carbon,  are  capable,  under  the  sole  influence  of  heat,  of  absorbing 
nitrogen  with  the  production  of  alkali  cyanides.  As  it  is  very  difficult 
to  purify  charcoal  completely,  it  is  best  to  work  with  diamond  or 
specially  purified  graphite.  It  is  necessary  to  use  absolutely  dry 
nitrogen  and  to  prevent  the  access  of  the  slightest  truce  of  hydrogen. 

On  the  other  hand,  pure  cyanogen,  when  submitted  to  a  series  of 
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electric  sparks,  decomposes  completely  and  no  indication  of  an 
equilibrium  between  carbon,  nitrogen,  and  cyanogen,  analogous  to 
that  found  with  hydrogen  carbon  and  acetylene,  is  observed.  To 
ensure  the  cyanogen  used  being  dry,  it  was  prepared  from  mercuric 
cyanide  previously  dried  by  prolonged  heating,  and  collected  over 
dried  mercury.  Seventy-seven  c.c.  of  the  gas  were  submitted  to  a 
series  of  powerful  electric  sparks.  At  first  there  was  produced  a  large 
deposit  of  carbon  accompanied  by  the  liberation  of  nitrogen,  after 
some  hours  the  volume  was  reduced  to  56  c.c.,  and  it  contained  only 
a  very  small  quantity  of  gas  absorbed  by  alkali.  The  volume  of  the 
gas  did  not  become  constant,  as  would  result  from  simple  decom¬ 
position  into  carbon  and  nitrogen,  because  polymerised  compounds 
(compare  Gaudechon,  Abstr.,  1906,  i,  73)  were  deposited  with  the 
carbon.  Continued  sparking  for  several  hours  in  another  vessel 
produced  a  fresh  but  very  slight  deposit  of  carbon.  The  residual  gas 
consisted  of  pure  nitrogen,  not  even  smelling  of  cyanogen.  It  follows 
that  as  no  stable  equilibrium  between  carbon  and  nitrogen  can  be 
effected,  the  ordinary  thermodynamic  calculations  and  equations  cannot 
be  applied  in  this  case.  Generally,  the  study  of  real  equilibria  in 
gaseous  systems,  according  to  ordinary  theories,  appears  to  require 
that  the-e  systems  be  maintained  in  their  totality  at  a  uniform 
temperature ,  and  that  having  reached  a  state  of  equilibrium  they 
should  continue  in  it  indefinitely,  with  a  fixed  composition.  Accord¬ 
ingly  such  theories  and  equations  cannot  be  applied  to  instantaneous 
phenomena  (such  as  are  produced  by  explosions  or  by  the  electric 
spark)  or  to  media  in  which  the  distribution  of  temperature  is  very 
irregular.  Moreover,  these  theories  and  equations  rest  on  the 
hypothesis  that  the  chemical  changes  studied  are  due  solely  to 
heat  energy,  whilst  electric  energy  acting  according  to  very  different 
laws  does  not  enter  into  the  same  calculations.  E.  H. 

Allotropic  Forms  of  Silica.  Cosmo  Johns  ( Geol .  Mag.,  1906,  3, 
118 — 120). — Quartz-sand  when  rapidly  heated  (in  a  steel  furnace)  up 
to  130j°  becomes  changed  to  a  milk-white  powder  of  increased  volume 
(the  I)  changing  from  2  645  to  2  309),  owing  to  its  conversion  to 
tridymite.  At  a  temperature  of  above  1800°  tbe  material  is  fused. 
Neglecting  the  effect  of  vapour  pressure,  the  presence  of  quartz  or  of 
tridymite  in  an  igneous  rock  would  indicate  that  crystallisation  had 
taken  place  either  below  or  above  a  temperature  of  1300°. 

L.  J.  S. 

Lighter  Constituents  of  Air.  Joseph  Edward  Coates  ( Proc . 
Roy.  Soc  ,  1906,  78,  A,  479 — 482). — The  author  has  nude  experiments 
to  ascertain  whether  a  large  volume  of  air  would  yield  on  systematic 
fractionation  any  constituent  lighter  than  helium.  The  volume  of  air 
operated  upon  amounted  to  about  73,500  litres.  In  order  to  avoid 
contamination  with  hydrogen,  the  gas-holder  was  well  painted  inside, 
and  the  compressor  cylinders  lubricated  with  very  dilute  alkali.  The 
conclusions  arrived  at  are  that  there  are  no  unknown  lines  in  the 
spectrum  of  the  lightest  portions  of  the  air,  all  those  observed  being 
traceable  to  helium,  neon,  and  hydrogen,  and  that  the  amount  of 
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hydrogen  contained  in  air  is  very  much  less  than  the  values  assigned 
by  previous  investigators.  The  exact  estimation  of  the  hydrogen  is  a 
very  difficult  matter,  but  the  fractionation  experiments  indicate  that 
the  order  of  the  amount  is  one  volume  of  hydrogen  in  one  and  a  half 
million  volumes  of  air.  H.  M.  D. 


Densities  of  Lithium,  Sodium,  Potassium,  Rubidium, 
and  Caesium.  Theodore  W.  Richards  and  Francis  N.  Brink 
(J.  Amer.  Chem.  Soc.,  1907,  29,  117 — 127). — Whilst  studying  the 
significance  of  atomic  volume  and  atomic  compressibility,  it  was 
observed  that  the  densities  recorded  for  the  alkali  metals  show  con¬ 
siderable  diversity,  and  in  order  to  obtain  trustworthy  data  the  present 
investigation  was  undertaken. 

The  methods  employed  and  the  precautions  taken  are  described  in 
detail,  and  the  results  of  all  the  determinations  are  tabulated.  Several 
different  preparations  were  used  and  great  care  was  exercised  in  every 
case,  but  in  the  case  of  caesium  the  figures  are  only  approximate.  From 
the  atomic  weights,  the  atomic  volumes  were  calculated.  The  following 


results  were  obtained  : 

D20 

Atomic  weight. 

Atomic  volume. 
(Ag=  107-93.) 

Lithium . 

0-534 

7-0 

13-1 

Sodium  . 

0-9712 

23  008 

23-70 

Potassium . 

0-8621 

39114 

45-38 

Rubidium  . 

1-532 

85-48 

55-8 

Caesium  . 

1-87 

133-8 

710 

An  alloy  of  potassium  (39  9%)  and  sodium  (60-1%)  had  D20  0-919. 

E.  G. 


Alloys  of  Potassium  Chloride  with  Potassium  Chromate, 
Potassium  Dichromate,  and  Silver  Chloride.  S.  F.  Schemts- 
chuschny  ( J .  Buss.  Phys.  Chem.  Soc.,  1906,  38,  1135 — 1145). — The 
author  has  investigated  the  melting  point  curves  of  the  systems, 
KC1  +  K2Cr04,  KC1  +  K2Cr207,  and  KC1  +  AgCl,  and  has  also  examined 
the  micro-structure  of  the  different  alloys  (mixed  crystals)  obtained. 

The  melting  point  diagram  of  KC1  +  K2Cr04  consists  of  two  branches, 
intersecting  at  the  eutectic  point,  658°,  which  corresponds  with  a  con¬ 
tent  of  31 ‘5  mols.  %  of  the  chromate.  Examination  of  the  cooling 
curve  shows  that  on  the  potassium  chloride  part  of  the  curve  no  solid 
solutions  are  formed,  whilst  on  the  chromate  side  solid  solutions  occur 
containing  the  chloride  in  the  definite  concentration  of  about  4  mols.  %. 
The  cooling  curve  of  pure  potassium  chromate  exhibits  two  transition 
points  :  ( l )  at  984°,  corresponding  with  crystallisation  of  the  chromate, 
and  (2)  at  679°,  the  salt  being  then  converted  into  another  modification  ; 
this  change  corresponds  with  the  change  of  the  yellow  salt  into  the  red 
form  on  heating.  These  observations  are  in  accord  with  the  micro¬ 
structure,  which  reveals  a  basis  of  eutectic  character  containing 
crystals  of  either  chloride  or  chromate  according  to  the  branch  of  the 
curve  with  which  the  particular  section  examined  corresponds. 

With  KCl  +  K2Cr207,  the  melting  point  diagram  also  consists  of  two 
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branches  meeting  at  the  eutectic  point,  366°,  corresponding  with  the 
presence  of  27 ‘5  mols.  %  of  the  chloride.  Only  on  the  dichromate 
portion  of  the  curve  are  solid  solutions  found,  these  containing  about 
25  mols.  %  of  the  chloride.  The  melting  point  curve  of  the  pure  dichro¬ 
mate  shows  two  transition  points  :  (1)  at  395°,  the  salt  then  crystallising 
from  the  molten  state,  and  (2)  at  236°,  corresponding  with  a  change 
into  the  second  modification ;  this  change  is  accompanied  by  consider¬ 
able  alteration  of  volume.  Crystal  sections  corresponding  with  the 
dichromate  branch  of  the  curve  exhibit  the  uniform  structure  of  solid 
solutions,  whilst  in  those  from  the  chloride  branch  are  evident  crystals 
of  the  chloride  on  a  groundwork  of  dark  eutectic  mixture. 

The  melting  point  diagram  of  KCl  +  AgCl  possesses  two  branches 
intersecting  at  the  eutectic  point,  306°,  which  corresponds  with  a  con¬ 
tent  of  30  mols.  %  of  potassium  chloride.  Solid  solutions  having  a 
concentration  of  about  1  mol.  %  correspond  with  each  of  the  two 
branches.  The  micro-structure  reveals  the  eutectic  mixture  as  ground¬ 
work  with  crystals  of  either  potassium  chloride  or  silver  chloride, 
according  to  the  part  of  the  curve  with  which  the  crystal  section 
corresponds.  T.  H.  P. 

Caustieising  of  Soda.  Rudolf  Wegscheider  and  Heinrich 
Walter  ( Annalen ,  1907,  351,  87 — 99.  Compare  Wright,  this  Journ., 
1867,  20,  407  ;  Scheurer-Kestner,  ibid.,  1873,  196  ;  Smith  and  Liddle, 
Abstr.,  1881,  508  ;  Rammelsberg,  Ghem.  Ind.,  1881,  50;  Reidemeister, 
ibid.,  74  ;  Bodlander  and  Lucas,  Abstr.,  1905,  ii,  634). — The  cause  of 
the  loss  of  sodium  carbonate  in  caustieising  soda  by  means  of  lime  has 
been  discussed  by  various  authors  and  ascribed  to  the  formation  of  an 
insoluble  sodium  calcium  carbonate,  which  in  hydrated  crystals, 
CaNa2(C03)2,5H20,  forms  the  mineral  gaylussite.  The  conditions 
under  which  this  substance  and  the  dihydrate,  pirssonite, 

CaNa2(C03)22H20, 

are  capable  of  existence  have  been  investigated  and  the  whole  problem 
is  discussed  from  the  point  of  view  of  chemical  equilibrium. 

At  11°,  calcium  carbonate,  gaylussite,  and  sodium  carbonate  solution 
are  in  equilibrium  when  the  last  has  the  concentration  0-86W  At  higher 
temperatures,  equilibrium  is  established  between  calcium  carbonate, 
pirssonite,  and  sodium  carbonate  solution  when  the  concentration  of 
the  last  is,  at  40°,  2T4i\r,  at  60°,  Z'77N,  or  at  80°,  4,34W  If  the 
concentration  of  the  sodium  carbonate  is  less  than  the  “  equilibrium- 
concentration,”  the  double  salt  should  be  decomposed  until  the  equili¬ 
brium  is  established ;  this  action  remains  incomplete  in  consequence  of 
the  protection  of  the  double  salt  by  a  layer  of  calcium  carbonate. 

If  sodium  or  calcium  hydroxide  is  added  to  the  reacting  masses, 
equilibrium  is  possible  with  more  than  one  concentration,  thus  at  60°, 
pirssonite  is  in  equilibrium  with  a  mixture  of  1 ’8iV-sodium  carbonate 
and  2’6A"-sodium  hydroxide,  or  of  S^Wsodium  carbonate  and  PSW- 
sodium  hydroxide.  As  was  to  be  expected  from  the  application  of  the 
law  of  mass  action,  the  total  normality  of  the  equilibrium  mixture 
increases  with  the  proportion  of  carbonate  present  in  the  whole 
solution.  These  results  are  discussed  also  from  the  point  of  view  of 
the  theory  of  electrolytic  dissociation. 
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As  the  action,  Ca(OH)2  +  Na2C03  =  CaCOs  +  2NaOH,  is  reversible, 
and  calcium  hydroxide  and  carbonate  are  added  in  the  solid  state,  the 
conditions  necessary  for  equilibrium  are  expressed  by  the  equation  : 
(Na0H)2/(N’a2C03)  =  const.,  in  which  (NaOH)  and  (Na2C03)  are  the 
concentrations  of  the  undissociated  molecules.  If  the  total  concen¬ 
trations  are  regarded,  the  proportion  a2/b  is,  with  considerable  limits 
of  temperature,  a  linear  function  of  the  total  titre,  T{=*a  +  b).  The 
observed  values  for  a2jb  agree  with  the  calculated  at  temperatures 
between  80°  and  108°,  and  with  T=  2‘0 — 4  625,  but  show  considerable 
variations  from  the  calculated  with  T—  4-9  or  greater.  With  T  =  2‘2 — 
5*0,  the  causticising  is  more  complete  at  80°  than  at  108°,  but  the 
velocity  of  the  reaction  decreases  with  the  temperature. 

In  agreement  with  the  statements  of  previous  authors,  it  is  found 
that  the  formation  of  the  insoluble  double  salt  is  favoured  by  the 
presence  of  an  excess  of  calcium  hydroxide.  G.  Y. 


Crystalline  Calcium  Borates.  W  ilhelm  Meyerhofer  and  Jacobus 
H.  van’t’Hoff  (Annalen,  1907,  351,  100 — 107). — This  work  was  under¬ 
taken  with  the  object,  only  partially  achieved,  of  preparing  the 
naturally  occurring  compounds :  pandermite,  Ca8B20O38,15II2O  ;  boro- 
calcite,  CaB407,4H20,  and  colemanite,  Ca2B60u,5H20. 

Monoborates. — The  hexahydrate,  CaB204,6H20,  described  by  Ditte 
(Abstr.,  1884,  711)  as  a  heptahydrate,  forms  the  best  starting  point 
for  the  preparation  of  calcium  borates.  It  is  prepared  by  the  action  of 
boric  acid  on  calcium  chloride  in  aqueous  potassium  hydroxide,  and 
when  heated  at  45 *5°  forms  an  unstable  dihydrate,  the  reaction  being 
reversible.  If  heated  at  24°  with  water,  the  hexahydrate  is  converted 
by  a  reversible  reaction  into  an  unstable  a -tetrahydrate,  CaB204,4H20, 
which  on  further  heating  changes  into  a  stable  /3-form  ;  this  change  is 
accelerated  by  the  presence  of  sodium  chloride,  taking  place  at  40°  in 
10%  sodium  chloride  solution. 

Triborates. — The  dodecahydrate,  CaB6O10,12H2O,  is  formed  by  shaking 
the  above  hexahydrate  with  boric  acid  in  cold  aqueous  solution  ;  the 
conversion  is  complete  in  about  twenty-four  hours.  This  hydrate  is 
unstable  and  changes  at  the  ordinary  temperature  into  the  octahydrate, 
CaB6O10,8H2O,  which  forms  doubly  refracting  leaflets,  and  slowly 
undergoes  degradation  to  Ditte’s  tetrahydrate,  CaB6O10,4H2O  ( loc.cit .). 

Colemanite  series. — In  their  composition,  the  naturally  occurring 
borates  lie  between  the  mono-  and  tri-borates.  Borates  containing 
calcium  and  boron  in  the  proportion  present  in  colemanite,  are  obtained 
by  addition  of  boric  acid  to  the  monoborates  or  by  partial  removal  of 
the  boric  acid  from  the  triborates. 

The  nonahydrate,  Ca2B6011,9H20,  prepared  by  heating  calcium  mono¬ 
borate  hexahydrate  with  the  requisite  amount  of  boric  acid  in  aqueous 
solution  at  100°,  or  by  the  action  of  water  on  calcium  triborate 
octahydrate  at  the  ordinary  temperature,  forms  crystals  resembling 
augite  ;  when  heated  with  3%  aqueous  boric  acid  at  100°  it  is  converted 
into  the  heptahydrate ,  Ca2B60u,7H20,  which  forms  long,  rectangular 
crystals  and  may  be  identical  with  Kraut’s  hexahydrate  {Arch.  Pharm., 
1862,  112,  33). 
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It  is  noted  that  the  difference  between  one  member  and  the  next 
of  each  of  these  series  of  borates  is  2  mols.  of  water  of  crystallisation. 

G.  Y. 

Decomposition  of  Dicalcium  Phosphate  by  Water.  K.  Buch 
(Zeit8ch.  anorg.  Ckem .,  1907,  52,  325 — 341.  Compare  Rindell,  Abstr., 
1902,  ii,  208;  Cameron  and  Seidell,  1905,  ii,  33). — The  gradual 
transformation  of  dicalcium  phosphate,  CaHP04,2H20  into  Ca3(P04)2, 
by  the  action  of  water  at  25°  has  been  investigated.  Quantities  of 
the  acid  salt  varying  from  0*6  — 10  grams  were  treated  successively 
with  500  c.c.  of  water  for  twenty  hours,  the  supernatant  liquid  being 
removed  and  analysed  after  each  experiment,  and  the  composition  of 
the  insoluble  residue  also  calculated.  The  results  are  given  in  tabular 
form.  After  about  fifty  digestions,  the  solubility  of  the  residues 
became  constant. 

The  solubility  usually  decreases  a  little  at  first,  then  rises  to  a 
maximum,  beyond  which  it  falls  rapidly  to  a  constant  value.  The 
P04  concentration  in  the  solution  is  at  first  considerably  greater  than 
that  of  the  Ca,  but  at  a  later  stage  becomes  smaller.  The  constant 
solubility  is  reached  at  different  points  depending  on  the  initial 
amounts  of  salt  present,  which  points  to  the  formation  of  intermediate 
compounds.  The  less  the  initial  quantity  of  salt  the  more  highly 
basic  are  the  end  products ;  only  in  two  series  was  the  transformation 
to  Ca3(P04)2  complete. 

The  data  are  not  sufficient  to  establish  the  formulae  of  any  of  the 
intermediate  compounds,  the  existence  of  which  is  indicated.  G.  S. 

Valency  and  Atomic  Weight  of  Glucinum.  Sebastian  M. 
Tanatar  (J.  Russ.  Phys.  Chem.  Soc.,  1906,  38,  850 — 854.  Compare 
Abstr.,  1904,  ii,  335). — The  existence  of  compounds  of  the  type 
Gl4OR6  (where  R  stands  for  an  acid  radicle)  can  only  be  explained  by 
assuming  glucinum  to  be  either  ter-  or  quadri-valent ;  the  former  is 
considered  very  unlikely,  since  the  equivalent  of  glucinum  has  been 
well  established,  and  all  attempts  to  obtain  compounds  of  the  type 
G1R3  were  unsuccessful.  On  the  other  hand,  the  sp.  heat  of  glucinum 
oxide,  determined  with  all  possible  care  by  Berthelot’s  method  for  the 
determination  of  the  sp.  heat  of  liquids,  was  found  to  be  0*2898.  If 
then,  glucinum  oxide  is  GIO,  the  atomic  heat  of  glucinum  will  be 
3*273,  whilst  if  it  is  G102,  the  atomic  heat  will  be  6*546,  which  is 
almost  normal  ;  it  is  therefore  most  probable  that  glucinum  is  quadri¬ 
valent  and  its  atomic  weight  is  18*2.  Z.  K. 

Alloys  of  Thallium  and  Lead.  Kurt  Lewkonja  ( Zeitsch .  anorg. 
Chem.,  1907,  52,  452 — 456.  Compare  Kurnakoff  and  Pushin,  Abstr., 
1902,  ii,  139). — The  freezing  point  curve  shows  a  break  at  5%  by 
weight  of  lead  and  a  maximum  at  374°  and  34%  of  the  same  metal,  the 
latter  corresponding  with  a  compound  of  the  formula  PbTl2.  From 
0 — 5%  and  24  — 100%  of  lead,  mixed  crystals  separate. 

The  alloys  are  very  soft  and  easily  oxidised,  the  compound  PbTl2 
being  softer  and  more  easily  oxidised  than  its  components. 

An  unsuccessful  attempt  was  made  to  determine  the  effect  of  lead  on 
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the  transition  temperature  of  thallium  ;  even  with  0*5%  of  the  former 
metal  the  thermal  effect  in  the  neighbourhood  of  the  transition  point 
was  no  longer  appreciable.  G.  S. 

Alloys  of  Lead  with  Thallium  and  Indium.  Nicolai  S. 
Kurnakoff  and  Nicolai  A.  Pushin  ( J '.  Russ.  Phys.  Chem.  Soc .,  1906, 
38,  1146 — 1167). — The  melting  point  curve  of  the  system  lead- 
thallium  exhibits  a  transition  point  at  309°  corresponding  with  5*5 
atoms  %  of  lead.  The  first  part  of  the  curve,  rising  from  the  m.  p.  of 
thallium  to  309°,  corresponds  with  the  separation  of  solid  solutions 
which  contain  from  0  to  5*5  atoms  %.  of  lead  and  crystallise  in  the 
same  form  as  thallium.  The  second  branch  of  the  curve  rises  from 
309°  to  a  maximum  at  380°,  and  then  falls  to  327*7°,  the  m.  p.  of  lead ; 
the  solid  phases  here  deposited  consist  of  solid  solutions  which  contain 
from  25  to  100  atoms  %  of  lead  and  crystallise  in  octahedra  of  the 
regular  system.  The  atomic  ratio  of  lead  to  thallium  corresponding 
with  the  maximum  temperature  varies  from  1  :  1*67  to  1  :1*83  for 
different  preparations  of  lead  and  thallium  ;  the  inconstancy  of  this 
ratio  indicates  the  existence  of  a  solid  indefinite  compound. 

In  the  case  of  lead  and  indium,  which  both  crystallise  in  the 
regular  system,  a  continuous  series  of  isomorphous  mixtures  is  obtained, 
which  have  a  marked  capacity  for  crystallising.  The  addition  of  10 
atoms  %  of  lead  to  indium  alters  the  m.  p.  of  the  latter  very  little,  but, 
with  further  additions,  an  approximately  straight  line  curve  in  the 
direction  of  the  m.  p.  of  lead  is  obtained.  T.  H.  P. 

Solution  of  Copper  or  its  Oxide  in  Potassium  Hydroxide. 

S.  N.  Antonoff  and  B.  V.  Malysheff  (J.  Russ.  Phys.  Chem.  Soc., 
1906,  38,  884—890). — When  copper  or  copper  oxide  is  dissolved  in 
melted  potassium  hydroxide  above  360°,  the  resulting  substance,  when 
diluted  with  water  and  neutralised,  decolorises  permanganate  solu¬ 
tion.  The  solution,  however,  gives  no  reaction  for  peroxides,  and  con¬ 
tinues  to  decolorise  permanganate  when  a  current  of  hydrogen  is 
passed  through  it.  This  decolorising  action  is  found  to  be  due  to 
the  presence  of  cuprous  oxide,  Cu20,  formed  by  the  dissociation  of 
cupric  oxide  above  360°.  When  potassium  or  hydrogen  peroxide  is 
added  to  the  solution  of  copper  oxide  in  potash,  a  red  colour  is  first 
produced  which  vanishes  quickly ;  then  a  yellow  precipitate  separates, 
which  also  redissolves,  quickly  reproducing  the  original  blue  solution, 
which  now  contains  no  trace  of  either  peroxide  or  cuprous  oxide.  The 
yellow  precipitate  was  found  to  be  Cu02,H20  or  Cu0,H202,  its  pro¬ 
duction  being  a  first  stage  in  the  decomposition  of  the  peroxide  by 
copper  oxide.  This  reaction  is  vigorous  only  in  alkaline  solution.  It 
is  also  shown  that  commercial  potash  contains  peroxide,  and  whilst, 
when  acting  on  iron,  the  latter  is  converted  into  ferrous  oxide,  at  the 
expense  probably  of  the  water  present  in  the  potash,  the  action  on 
copper  and  also  on  silver  is  due  to  the  presence  of  these  peroxides. 

Z.  K. 

Salts  of  Hydrogen  Copper  Tetrasulphide.  Heinrich  Biltz 
and  Paul  Herms  {Per.,  1907,  40,  974 — 985.  Compare  Bloxam,  this 
Journ.,  1865,  3,  94;  Hofmann  and  Hochtlen,  Abstr.,  1903,  ii,  728). — 
The  alkali  salts  of  the  acid,  HCuS4,  are  readily  obtained  when  am- 
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monium  copper  tetrasulphide  is  dissolved  in  sodium  hydroxide  and  the 
solution  precipitated  with  the  requisite  metallic  hydroxide  dissolved  in 
alcohol.  Potassium  copper  tetrasulphide  forms  a  dark  red,  crystalline 
powder,  sparingly  soluble  in  cold  water,  and  readily  decomposed  when 
warmed  with  water.  When  an  excess  of  potassium  hydroxide  is  used 
in  the  preparation,  the  product  contains  an  oxy-derivative.  Correspond¬ 
ing  caesium  and  rubidium  salts  have  been  prepared.  They  are  all 
decomposed  when  warmed  with  dilute  mineral  acids,  yielding  hydrogen 
sulphide,  copper  sulphide,  and  free  sulphur.  When  dry,  they  may  be 
kept  for  some  time,  but  in  moist  air  they  decompose  slowly,  but  rapidly 
when  warmed.  The  same  potassium  compound  is  formed  when  cupric 
oxide  is  dissolved  in  impure  potassium  pentasulphide.  It  is  precipitated, 
dried  in  a  desiccator,  and  freed  from  a  yellow  impurity  by  treatment 
with  a  small  amount  of  cold  water. 

When  cuprous  oxide  or  sulphide  is  dissolved  in  the  pentasulphide 
solution  at  0°,  deep  brown  coloured  liquids  are  obtained,  from  which 
alcohol  throws  down  yellowish-red  prisms  of  a  complex  compound, 
K3Cu202S9.  When  freshly  precipitated,  the  crystals  dissolve  readily 
in  water,  and  with  caesium  hydroxide  solution  give  a  quantitative 
yield  of  caesium  copper  tetrasulphide.  Cuprous  oxide  dissolves  in  a 
solution  of  purified  potassium  pentasulphide,  yielding  potassium 
copper  tetrasulphide.  When  solutions  of  the  alkali  hydroxides  are 
added  to  a  solution  of  cuprous  oxide  in  sodium  pentasulphide,  pre¬ 
cipitates  of  the  alkali  copper  tetrasulphides  are  formed. 

Black  crystalline  compounds  of  the  type  K2Cu3S,0(  =  2KCuS4,CuS2) 
are  formed  when  the  freshly  precipitated  tetrasulphide  is  dissolved  in 
its  mother  liquor  by  shaking,  and  alcohol  is  added  gradually  to  this 
solution,  care  being  taken  that  the  red  crystals  do  not  separate.  This 
compound  dissolves  readily  in  water,  and  on  the  addition  of  potassium 
sulphide  to  its  aqueous  solution  yields  a  dirty  brown  precipitate  ;  the 
addition  of  potassium  polysulphide  yields  potassium  copper  tetra¬ 
sulphide.  J.  J.  S. 

Theory  of  the  Formation  of  Aventurine  Glass  Containing 
Copper.  Victor  Auger  ( Compt .  rend.,  1907,  144,  422 — 424). — It  is 
held  generally  that  the  small  crystals  disseminated  throughout  avent¬ 
urine  glass  consist  of  metallic  copper,  but  owing  to  the  facts  that 
these  crystals  are  not  bleached  by  mercuric  salts,  that  aventurine  glass 
melted  at  a  high  temperature  does  not  give  a  regulus  of  copper,  and 
that  ammonia  at  100°  dissolves  a  considerable  quantity  of  cuprous  salt 
giving  a  colourless  solution,  Hautefeuille  (Compt.  rend.,  1846,  22, 
339)  and  Pettenkofer  (Jahresber.,  1861,  p.  905)  held  that  the  crystals 
consist  of  cuprous  oxide  or  silicate.  The  former  theory  was  sup¬ 
ported  by  Ebell,  who  showed  (Dingl.  polyt.  Joum.,  213,  324)  that 
alcoholic  silver  nitrate  solution  dissolves  out  the  crystals,  and  by 
Sulkowski,  who  showed  (Chem.  Ind.,  20,  134)  that  ammoniacal  copper 
sulphate  solution,  when  heated  to  100°  with  the  powdered  glass,  is 
decolorised,  which  is  possible  with  metallic  copper,  but  impossible 
with  a  cuprous  salt.  Both  Ebell  and  Sulkowski  admit  the  difficulty 
of  explaining  the  fact  that  the  incandescent  glass  will  scarcely  dissolve 
metallic  copper.  The  author  finds  that  under  a  microscope  the  crystals 
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in  aventurine  glass  and  those  in  slowly  cooled  cuprous  phosphate  have 
an  exactly  similar  appearance,  and  points  out  that  all  the  preceding 
properties  would  be  explained  by  the  presence  in  the  glass  of  a  cuprous 
silicate  stable  at  a  red  heat,  but  depositing  metallic  copper  on  cooling. 
Moreover,  like  cuprous  phosphate,  aventurine  glass  when  very  rapidly 
cooled  remains  transparent,  and  becomes  cloudy  and  red  on  reheating. 
If  the  suggested  explanation  is  correct,  the  glass  should  contain  at 
least  as  much  copper  in  the  form  of  cupric  silicate  as  in  the  metallic 
state.  The  amounts  actually  found  were  1*3%  in  the  metallic  state, 
and  2%  as  cupric  silicate  in  the  transparent  residue.  The  conclusions 
drawn  are  that  fused  aventurine  glass  contains  cuprous  silicate,  which, 
on  cooling,  decomposes  into  metallic  copper  and  cupric  silicate,  the 
latter  of  which,  together  with  the  yellow  ferric  silicate,  imparts  a 
green  colour  to  the  mass,  and  that  the  transparent,  rapidly  cooled 
aventurine  contains  copper  as  cuprous  silicate  which  decomposes  on 
reheating.  E.  H. 

Copper  Silicide.  Paul  Lebeau  (Bull.  Soc.  chim.,  1907,  [iv],  1, 
108 — 111.  Compare  Abstr.,  1906,  ii,  29  ;  Vigouroux,  Abstr.,  1906, 
ii,  168,  this  vol.,  ii,  82 — 89). — A  reply  to  Yigouroux  (this  vol.,  ii,  89), 
giving  a  historical  resume  of  work  done  on  copper  silicide,  and  show¬ 
ing,  inter  alia,  that  the  conditions  under  which  the  compound,  Cu4Si, 
is  formed  were  first  definitely  ascertained  by  the  author. 

T.  A.  H. 

Chemical  Compounds  of  Potassium  and  Mercury.  Ernst 
Janecke  ( Zeitsch .  physikal.  Chem.,  1907,  58,  245 — 249.  Compare 
Kurnakofit,  Abstr,  1900,  ii,  277). — The  author  has  studied  the  com¬ 
plete  freezing  point  curve  for  mixtures  of  potassium  and  mercury,  and 
thus  obtains  evidence  of  the  following  compounds  :  KHg,  KIIg2  (m.  p. 
279°),  K3Hg9,  K2Hg9,  and  KHgg.  J.  C.  P. 

Mercury  Nitrogen  Compounds  (the  Mercuriammonium 
Salts  and  Bases).  Edward  C.  Franklin  (J.  Amer.  Chem.  Soc.,  1907, 
29,  35 — 66). — In  an  earlier  paper  (Abstr.,  1905,  ii,  582)  the  author 
suggested  the  abandonment  of  the  substituted  ammonium  theory 
as  applied  to  the  mercuriammonium  compounds,  and  the  substitution 
of  a  modified  and  extended  form  of  the  old  amide  theory.  In  accord¬ 
ance  with  this  idea,  the  mercury  nitrogen  compounds  are  now  classified 
as  (1)  ammono-bases  and  mixed  hydro-ammono-bases ;  (2)  mercuric 
salts  with  ammonia  of  crystallisation  and  with  ammonia  and  water  of 
crystallisation  ;  (3)  ammonobasic  mercuric  salts,  and  (4)  mixed  ammono- 
basic-hydro basic  mercuric  salts.  All  the  mercury  nitrogen  compounds 
which  have  been  described  are  arranged  under  these  headings  together 
with  such  data  regarding  their  preparation  and  properties  as  are 
necessary  to  show  that  they  all  readily  find  a  place  in  this  scheme  of 
classification.  E.  G. 

Nitrates  of  Yttrium  Earths  and  Ceric  Nitrate.  Viktor  von 
Lang  and  Ludwig  Haitinger  ( Annalen ,  1907,  351,  450 — 457). — The 
nitrates  of  the  yttrium  earths  described  in  this  paper  were  obtained  in 
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the  course  of  an  unsuccessful  attempt  to  separate  these  by  fractional 
crystallisation.  If  crystallised  as  basic  nitrates,  the  holmium  elements 
are  obtained  before  yttrium,  but  on  crystallisation  of  the  normal 
nitrates  almost  all  the  yttrium  is  found  in  the  erbium  fractions  which 
are  more  soluble  than  the  gadolinium-holmium  mixture. 

Gadolinium  nitrate,  Ga(N03)3,6H20,  containing  holmium  elements 
forms  triclinic  crystals  [a  :  b  :  c=  1  :  1795  :  1*367 ;  a  =  90°6';  /3  =  109°55'; 
•y=109°48'],  and  is  isomorphic  with  didymium  nitrate. 

Crystallographical  measurements  are  given  for  yttrium  nitrate, 
Y(N08)3,6H20,  and  for  crystals  of  this  containing  erbium  nitrate. 

Basic  ceric  nitrate  (Meyer  and  Jacoby,  Abstr.,  1900,  ii,  597  ; 
1901,  ii,  510)  forms  monoclinic  crystals  \a  :  b  :  c=  1*7834  : 1  :  1*0465  : 
£=90°  48'].  G.  Y. 

The  so-called  Passivity  of  Aluminium  towards  Nitric  Acid. 

Charles  M.  van  Deventer  ( Chem .  Weekblad.,  1907,  4,  69 — 72.  Com¬ 
pare  Stillmann,  Ab.-tr.,  1898,  ii,  588  ;  Ditte,  Abstr.,  1890,  702  ;  1899, 
ii,  225,  292,  425,  and  426). — The  action  of  nitric  acid  of  varying 
concentrations  on  aluminium  at  25  —  30°  and  different  pressures  has 
been  investigated.  Two  experiments  were  carried  out  in  sealed  tubes, 
and  three  in  open  tubes.  From  the  results  obtained  the  author  draws 
the  following  conclusions:  (l)  At  25 — 30°  aluminium  is  slowly 
attacked  by  nitric  acid  of  concentration  between  20%  and  5%,  chiefly 
in  accoi’dance  with  the  equation  A1  +  4HN03  =  Al(N03)3  +  NO  +  2HaO. 
(2)  A  small  proportion  of  the  metal  reduces  nitric  oxide  to  free 
nitrogen.  (3)  At  the  ordinary  pressure,  a  small  amount  of  ammonia  is 
formed,  but  at  higher  pressure  almost  none.  (4)  For  nitric  acid  of 
the  same  concentration  the  velocity  of  reaction  is  proportional  to  the 
surface  area  of  the  metal.  (5)  For  nitric  acid  of  different  concentra¬ 
tions  the  velocity  of  reaction  is  proportional  to  the  concentration  of  the 
acid.  (6)  The  behaviour  of  aluminium  is  very  different  from  that  of 
zinc,  which  dissolves  freely  in  dilute  nitric  acid  with  evolution  of 
ammonia.  A.  J.  W. 

Solubility  of  Potassium  Permanganate.  A  Correction. 
Gregory  P.  Baxter  ( J .  Amer.  Chem.  Soc.,  1907,  29,  240 — 241). — In  a 
paper  by  Baxter,  Boylston,  and  Hubbard  (Abstr.,  1906,  ii,  856), 
reference  was  not  made  to  the  work  of  Patterson  (*7.  Amer.  Chem.  Soc., 
1906,  28,  1734),  Herz  and  Knoch  (Abstr.,  1904,  ii,  709),  and 
Voerman  (Chem.  Weekblad.,  1905,  2,  766).  It  is  now  shown  that  the 
results  obtained  by  Patterson  and  by  Herz  and  Knoch  are  not  com¬ 
parable  with  those  of  the  present  author,  and  that  Yoerman’s  values 
are  probably  slightly  too  low.  E.  G. 

New  Method  of  Estimating  Fluorine  and  the  Composition 
of  Iron  Fluoride.  Ernst  Deussen  [and  Heinrich  Kessler] 
( Monatsh .,  1907,  28,  163 — 172). — Fluorine  is  estimated  by  heating  the 
substance  with  calcium  oxide  in  a  double  crucible,  and,  after  treatment 
of  the  product  with  water,  acetic  acid,  and  alcohol,  weighing  the 
calcium  fluoride  so  formed.  Test  analyses  of  pure  sodium  fluoiide 
show  the  error  of  the  method  to  be  —0*8%;  commercial  ammonium 
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fluoride,  sometimes  termed  “  acid  ammonium  fluoride,”  has  the  com¬ 
position  NH4F. 

Scheurer-Kestner’ s  supposed  ferric  fluoride,  formed  together  with 
hydrogen  peroxide  by  the  action  of  hydrogen  fluoride  on  iron  in 
presence  of  nitric  acid,  has  the  composition  Fe3Fg,10H2O,  and  is 
probably  a  ferrous  ferrifluoride.  Werner  has  suggested  for  it  the 


formula  Fe' 


„(H20)2 


F, 


[Fe(H20)6].  It  forms  colourless  octahedra, 

which  in  thick  layers  appear  flesh-coloured,  yields  with  ammonia  a 
reddish-brown  precipitate  containing  iron  and  fluorine,  and  gives  the 
ordinary  ferrous  and  ferric  reactions  only  after  addition  of  an  acid  ; 
the  ferrous  ions  cannot  be  estimated  by  means  of  potassium  per¬ 
manganate.  This  ferrous  ferrifluoride  is  compared  with  Weinland  and 
Koppen’s  ferric  ferrous  fluoride  (Abstr.,  1900,  ii,  143),  which  with 
ammonia  yields  ferroso-ferric  hydroxide,  gives  the  ferrous  and  ferric 
reactions  directly,  and  yields  quantitative  results  with  potassium 
permanganate.  G.  Y . 


New  Iron  Carbonyl  and  the  Action  of  Light  and  of  Heat  on 
the  Iron  Carbonyls.  Sir  James  Dewar  and  Humphrey  0.  Jones 
( Proc .  Roy.  Soc.,  1907,  79 A,  66 — 80). — In  a  former  paper  (Abstr., 
1906,  ii,  89)  it  was  shown  that  iron  pentacarbonyl,  alone  or  in  solution, 
undergoes  decomposition  in  sunlight  according  to  the  equation 
2  Fe(CO)6  —  Fe2(CO)9  +  CO, 

diferro-nonacarbonyl  separating  in  orange-red  crystals  ;  the  velocity  of 
the  direct  and  reverse  actions  under  varying  conditions  have  now  been 
measured.  Further,  a  new  iron  carbonyl,  Fe{CO)4,  has  been  obtained 
by  the  action  of  heat  on  diferro-nonacarbonyl. 

The  rate  of  decomposition  of  the  pentacarbonyl  in  pyridine  and  in 
light  petroleum  solution  at  the  ordinary  temperature  in  sunlight  has 
been  measured  by  observing  the  change  of  pressure  ;  the  reaction  is 
approximately  unimolecular.  The  rate  of  reaction  is  compared  under 
equivalent  conditions  with  that  of  certain  other  reactions  which  also 
take  place  only  under  the  influence  of  light.  The  velocity  of  the 
reverse  reaction,  which  proceeds  in  the  dark,  is  very  small  at  the 
ordinary  temperature,  but  is  much  greater  at  35° ;  measurements 
could  not  be  carried  out  at  higher  temperatures  owing  to  decom¬ 
position  of  the  diferro-nonacarbonyl  as  described  belo  w.  The  previous 
observation,  that  dissolved  iron  pentacarbonyl  does  not  undergo 
decomposition  in  sunlight  from  56 — 100°,  is  accounted  for  on  the  view 
that  in  the  reaction,  2Fe(CO)5  ^  Fe2(CO)9 -I- CO,  the  equilibrium  is 
displaced  towards  the  left  with  rise  of  temperature. 

Alumina  absorbs  about  2-5%  of  its  weight  of  iron  pentacarbonyl ;  on 
exposure  to  light  the  powder  becomes  deeply  coloured,  and  carbon 
monoxide  is  evolved. 

When  crystals  of  diferro-nonacarbonyl  are  heated  with  certain 
solvents  at  50 — 90°  in  an  atmosphere  of  carbon  dioxide,  intensely 
green  solutions  are  obtained,  which,  on  exposure  to  light,  gradually 
lose  their  colour  „with  deposition  of  iron  From  the  green  toluene 
solution,  iron  tetracarbonyl  was  obtained  in  short,  dark  green,  lustrous, 
prismatic  crystals  of  D  1*996  at  18°.  It  is  considered  that  when 
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diferro-nonacarbonyl  is  heated  alone  at  100°,  or  in  the  presence  of 
solvents,  it  decomposes  primarily  according  to  the  equation  Fe2(CO)9  = 
Fe(C0)5  +  FeC04. 

Iron  tetracarbonyl  is  very  stable  under  ordinary  conditions  ;  on 
heating  to  140  — 150°,  it  decomposes  into  iron  and  carbon  monoxide.  It 
is  soluble  in  toluene,  light  petroleum,  ethyl  ether,  and  many  other 
organic  solvents ;  the  dark  green  solutions  lose  their  colour  slowly  on 
heating  at  100°  but  rapidly  at  140°,  iron  being  deposited.  The  solu¬ 
tions  in  pyridine  and  alcohol,  which  are  also  green  at  first,  turn  red 
on  standing.  Cyroscopic  measurements  in  benzene  solution  show  that 
the  molecular  weight  of  iron  tetracarbonyl  is  very  high.  G.  S. 

Ferronitroso-compounds.  Volkmar  Kohlschutter  and  M. 
Kutscheroff  ( Ber .,  1907,  40,  873 — 878). — In  consequence  of 
Manchot  and  Zechtenmayer’s  statement  to  the  contrary  (compare  this 
vol.,  ii,  93),  the  authors  publish  the  data  on  which  is  based  their  con¬ 
clusion  that  the  absorption  of  nitric  oxide  by  a  solution  of  ferrous 
chloride  is  increased  in  the  presence  of  hydrochloric  acid  (compare 
Abstr.,  1904,  ii,  734).  In  30%  hydrochloric  acid  the  absorption  is 
approximately  doubled,  but  the  solubility  of  nitric  oxide  in  ferrous 
chloride  in  10%  hydrochloric  acid  is  rather  less  than  in  an  aqueous 
solution  of  the  same  concentration,  as  Manchot  and  Zechtenmayer 
have  observed.  C.  S. 

Distillation  of  Nickel  and  Cobalt.  Henri  Moissan  ( Annalen , 
1907,  351,  510 — 513.  Compare  Abstr.,  1906,  ii,  232;  Copaux,  Abstr., 
1905,  ii,  254). — In  view  of  the  closeness  of  the  melting  points 'of 
nickel  and  cobalt,  it  was  of  interest  to  determine  the  relative  ease 
with  which  these  two  metals  volatilise. 

The  metals  were  heated  in  an  electric  furnace  by  means  of  an 
alternating  current ;  to  maintain  a  constant  resistance  during  the 
course  of  each  experiment,  the  distance  between  the  cylindrical 
electrodes  was  increased  as  the  conductivity  of  the  air  in  the  oven 
became  greater  in  consequence  of  the  presence  of  metallic  vapours. 
The  experiments  described  show  that  cobalt  is  much  less  volatile  than 
nickel,  56  grams  of  this,  but  only  19  grams  of  cobalt,  being  distilled 
in  five  minutes  when  heated  with  a  current  of  500  amperes  and 
110  volts.  Both  metals  condense  on  a  cooled  copper  tube  in  micro¬ 
scopic  crystals.  "When  rapidly  distilled,  nickel  is  found  to  contain 
calcium  oxide.  G.  Y. 

A  Singular  State  of  Matter  observed  with  a  Dissolved 
Chromic  Salt.  Albert  Colson  ( Compt .  rend.,  1907,  144,  325 — 326. 
Compare  this  vol.,  ii,  177). — All  experiments  appear  to  show  that  the 
polymerisation  of  solid  violet  chromium  sulphate  to  the  green  sulphate 
is  more  complete  at  90°  than  at  110°.  This  anomaly  would  be  explained 
if  the  salts  when  dissolved  were  rapidly  altered  by  the  solvent. 
Observations  of  the  freezing  points  of  one-tenth  molecular  solutions 
of  the  green  sulphates  prepared  at  90°  and  110°  made  at  regular 
intervals  after  dissolution  confirm  this  explanation.  The  depression 
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of  the  freezing  point  of  the  solution  of  the  sulphate  prepared  at  110° 
increases  from  0*29°  immediately  after  dissolution  to  Ch4150  after 
24  hours,  whilst  the  depression  of  the  sulphate  prepared  at  90° 
increases  from  0’21°  to  0'415°  in  the  same  time.  The  higher  initial 
depression  of  the  first  salt  results  from  its  slow  dissolution  necessi¬ 
tating  a  long  contact  with  water.  The  conclusion  is  drawn  that  the  green 
chromic  sulphate  obtained  by  heating  the  violet  sulphate  above  90°  exists 
in  solution  at  the  same  temperature  in  two  states :  an  initial  condensed 
state  of  the  form  [Cr2(S04)3]2,  and  a  normal  state ,  Cr2(S04)3,  proceeding 
from  the  slow  dissociation  of  the  first .  The  dissociation  of  the  condensed 
green  sulphate  is  reversible.  This  is  shown  by  observation  of  the 
freezing  point  of  a  one-fifth  molecular  solution  of  the  gummy  mass 
obtained  by  evaporation  in  a  vacuum  at  12°,  of  a  solution  of  the  normal 
green  sulphate.  The  depression  of  the  freezing  point  was  found  to  be 
0’6l  instead  of  the  0  83°  given  by  a  solution  of  the  normal  salt  of  the 
same  strength.  Polymerisation  is  still  more  strongly  marked  when 
the  concentration  is  continued  as  far  as  fusion  of  the  salt  in  its  water 
of  crystallisation.  E.  H. 

Fluorides  of  Sexa valent  Molybdenum.  Otto  Ruff  [with 
Fritz  Eisner  and  Wilhelm  Heller]  ( Zeitsch .  anorg.  Chem .,  1907,  52, 
256 — 269.  Compare  Abstr.,  1905,  ii,  255). — Tungsten  hexafluoride 
was  previously  obtained  by  interaction  of  the  hexachloride  and 
anhydrous  hydrofluoric  acid  ( loc .  cit.) ;  by  the  substitution  of  a  platinum 
apparatus  for  glass,  it  has  now  been  obtained  in  much  larger  yield. 
It  also  results  by  interaction  of  the  hexachloride  and  arsenic  trifluoride, 
but  even  repeated  fractionation  does  not  quite  free  it  from  the  latter 
compound.  The  most  convenient  method  for  preparing  the  hexa¬ 
fluoride  in  a  pure  condition  is  by  gradually  adding  antimony  penta- 
chloride  to  tungsten  hexachloride  cooled  by  a  freezing  mixture,  and 
subsequent  distillation ;  in  this  instance,  glass  vessels  may  be  used. 
The  compound  melts  at  2  5°,  and  boils  at  19 ’5°  under  atmospheric 
pressure. 

Tungsten  oxytetrafluoride,  WOF4,  is  prepared  by  interaction  of  equal 
amounts  of  the  tetrachloride  and  anhydrous  hydrogen  fluoride  in  a 
platinum  vessel  at  20°,  the  temperature  being  subsequently  allowed  to 
rise  gradually.  After  24  hours  the  retort  is  heated  to  280°,  while  the 
upper  part  is  kept  cool,  and  the  oxyfluoride  condenses  in  the  neck  as 
a  snow-white  mass.  It  has  also  been  obtained  by  the  action  of  lead 
or  bismuth  fluoride  on  bismuth  trioxide,  moisture  being  carefully 
excluded. 

Tungsten  oxytetrafluoride  occurs  in  small,  colourless,  extiemely 
hygroscopic  plates,  m.  p.  110°,  b.  p.  185 — 190°.  It  is  decomposed  by 
water  with  precipitation  of  tungstic  acid,  has  no  action  on  the 
ordinary  metals  in  the  cold,  but  attacks  them  slightly  on  heating ;  it 
absorbs  a  large  quantity  of  ammonia  in  the  cold. 

Attempts  to  obtain  pure^tungsten  dioxyfluoride,  W02C12,  have  so  far 
proved  unsuccessful.  This  substance,  mixed  with  the  oxytetrafluoride, 
results  when  tungsten  trioxide  and  lead  fluoride  react  in  presence  of  a 
trace  of  aqueous  vapour.  G.  S. 
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Complex  Formation  in  Molybdic  Acid  Solutions.  Eberhard 
Rimbach  and  C.  Neizert  ( Zeitsch .  anorg.  Chem.,  1907,  52,  397 — 405 
Compare  Rosenheim  and  Bernheim,  Abstr.,  1903,  ii,  374). —  The 
rotatory  power  of  optically  active  hydroxy-acids  is  greatly  increased 
by  the  addition  of  molybdic  acid,  and  this  is  usually  regarded  as  being 
connected  with  the  formation  of  complexes  in  solution.  This  sug¬ 
gestion  has  now  been  confirmed  by  the  observation  that  the  electrical 
conductivity  of  mixtures  of  isohydric  solutions  of  molybdic  acid  and 
certain  hydroxy-acids  is  much  greater  than  the  calculated  values ;  in 
some  cases  the  increase  amounts  to  300%.  Mixtures  of  molybdic  acid 
with  phosphoric  and  arsenic  acids  show  the  same  phenomenon,  but  to 
a  much  smaller  extent.  The  fatty  acids  corresponding  with  the 
hydroxy-acids  above  referred  to  show  slightly  diminished  conductivity 
on  mixing  with  isohydric  solutions  of  molybdic  acid,  a  result  which  is 
ascribed  to  change  in  the  viscosity  of  the  medium. 

As  the  hydroxy-acids,  but  not  the  corresponding  fatty  acids,  form 
complexes  with  molybdic  acid,  it  is  considered  that  the  latter  must  be 
bound  in  some  way  by  the  alcoholic  hydroxyl  group.  G.  S. 

Instability  of  certain  Tungstates  in  Water.  Roger  C.  Wells 
(J.  Amer.  Chem.  Soc.,  1907,  29,  112 — 117). — In  carrying  out  some 
electrical  conductivity  determinations,  it  was  observed  that  the  con¬ 
ductivity  of  certain  tungstate  solutions  slowly  increased  at  the  ordinary 
temperature,  and  the  present  investigation  was  made  with  a  view  to 
elucidate  the  nature  of  this  change. 

The  salts  examined  were  ammonium  paratungstate  and  sodium  octa- 
tungstate,  Na6W802?,17H20,  which  forms  efflorescent  crystals,  and  is 
very  soluble  in  water.  The  conductivity  of  solutions  of  these  salts 
was  found  gradually  to  increase;  thus,  at  25°,  a  A/128  solution  of 
ammonium  paratungstate  increased  from  95 '1  to  109 -0  in  six  days, 
whilst  at  50°  the  rate  of  increase  was  still  greater.  A  similar  change 
was  observed  with  solutions  of  sodium  octatungstate.  Both  trans¬ 
formations  became  complete  in  about  three  hours  at  80°.  The  change 
is  probably  the  same  as  that  which  occurs  on  boiling  solutions  of  the 
paratungstates  (Knorre,  Abstr.,  1885,  1184). 

The  initial  and  maximum  equivalent  conductivities  of  solutions  vary¬ 
ing  in  concentration  from  iV/32  to  iV/1024  were  determined,  and  the 
results  are  tabulated.  The  data  obtained  are  insufficient  to  decide 
whether  the  transformation  consists  in  the  addition  or  re-arrangement 
of  water,  a  hydrolytic  dissociation,  or  a  decomposition  of  one  salt  into 
a  mixture  of  two  others  as  suggested  by  Knorre  ( loc .  cit.). 

The  conductivity  of  a  solution  of  sodium  paratungstate  was  found  to 
increase  at  25°  even  more  rapidly  than  that  of  the  ammonium  salt, 
but  the  conductivity  of  a  solution  of  sodium  tungstate,  Na2W04,2H20, 
undergoes  no  change. 

The  effects  of  such  transformations  have  probably  been  overlooked 
in  solubility  determinations,  and  it  is  therefore  likely  that  the  recorded 
solubilities  of  the  paratungstates  are  too  high. 

Determinations  of  the  conductivity  of  solutions  of  hydrated  tungstic 
oxide  gave  K=*  10'3  x  10~6.  Very  little  change  took  place  when  the 
solutions  were  left  for  a  considerable  time,  and  it  was  therefore 
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evident  that  no  large  quantity  of  a  soluble  acid,  such  as  metatungstic 
acid,  is  formed  under  these  conditions.  E.  G. 

New  Methods  t  of  Formation  and  Preparation  of  Titanium 
Tetrachloride.  Emile  Vigouroux  and  G.  Arrivaut  ( Compt .  rend., 
1907,  144,  485 — 487.  Compare  this  vol.,  ii,  97). — Three  methods 
of  preparing  titanium  tetrachloride  from  industrial  ferro-titanium 
are  described.  (1)  Ferro-titanium,  after  being  roughly  crushed,  is 
introduced  into  a  porcelain  tube  heated  in  a  Mermet  furnace.  A 
current  of  pure  dry  chlorine  is  led  into  the  tube,  and  when  the  latter 
has  become  dull  red  the  ferro-titanium  is  rendered  incandescent  by  the 
action  of  the  chlorine.  The  ferric  chloride  solidifies  in  the  cooler  part 
of  the  tube,  which  must  be  wide  enough  to  avoid  choking.  The  more 
volatile  titanium  tetrachloride  is  liquefied  first  by  a  glass  air-condenser, 
and  then  by  a  worm  cooled  in  water.  The  process  is  simple  and  expe¬ 
ditious,  its  disadvantages  being  due  to  the  ferric  chloride,  which  par¬ 
tially  obstructs  the  tube  and  retains  some  of  the  titanium  chloride. 
(2)  The  greater  part  of  the  iron  is  removed  previously  by  treatment 
with  hydrochloric  acid.  The  residue  is  a  very  heavy  substance,  with 
a  reddish-brown  reflection,  containing  a  little  titanic  anhydride  and 
very  little  iron.  The  former  can  be  removed  by  levigation.  After 
washing  and  drying  it  is  submitted  to  the  action  of  chlorine,  as  above. 
This  method  is  the  best.  The  third  process  is  merely  Dumas’s  method 
of  treating  a  mixture  of  charcoal  and  titanic  anhydride  with  chlorine 
applied  to  the  residues  from  the  first  two  methods,  containing  titanic 
anhydride. 

The  liquid  so  obtained  is  always  coloured  red  by  ferric  chloride,  of 
which  the  greater  part,  owing  to  its  small  solubility,  can  be  removed 
by  filtration.  Fractional  distillation  of  the  filtrate,  with  or  without 
previous  agitation  with  mercury,  gives  a  pure  substance,  b.  p.  136° 
(approx.),  quite  colourless,  and  not  fuming  in  air  (contrary  to  the 
statements  of  certain  authors).  E.  H. 

Preparation  of  Titanium  Tetrachloride  from  Rutile.  Henry 
Russel  Ellis  ( Ghem .  News,  1907,  95,  122 — 123). — The  process  con¬ 
sists  in  igniting  the  rutile  with  powdered  aluminium  and  afterwards 
heating  the  mixture  in  a  current  of  chlorine,  the  titanium  tetrachloride 
obtained  being  purified  by  redistillation.  The  mineral  is  first  heated 
to  a  temperature  of  about  1000°  and  then  plunged  into  cold  water,  a 
process  which  makes  the  substance  so  brittle  that  it  can  be  powdered 
in  a  mortar.  The  dry  powder  is  next  heated  in  a  crucible  to  500°, 
and  while  still  hot  is  mixed  with  less  than  half  its  own  weight  of 
powdered  aluminium.  The  mixture  is  ignited  by  means  of  a  little 
burning  magnesium.  As  soon  as  the  contents  of  the  crucible  have 
cooled  somewhat,  they  are  transferred  to  a  combustion  tube  and  heated 
to  redness,  a  current  of  dry  chlorine  being  passed  through  the  tube. 
The  volatile  products  are  collected  in  a  Wurtz  flask,  the  side  tube  of 
which  is  closed  by  a  calcium  chloride  drying-tube.  The  crude  product 
obtained  in  the  flask  is  then  distilled ;  at  first,  chlorine  and  silicon 
tetrachloride  come  over,  and  may  amount  in  quantity  to  about  one- 
fifth  of  the  whole.  The  second  portion  of  the  distillate  (120 — 137°) 
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is  again  distilled  from  a  small  quantity  of  mercury,  which  retains  the 
last  traces  of  chlorine,  when  the  titanium  tetrachloride  is  obtained, 
b.  p.  136°.  It  is  shown  that,  at  the  temperature  at  which  the  above 
reaction  takes  place,  silicon  is  formed  by  the  action  of  aluminium  on 
silica  or  silicates.  W.  P.  S. 

Zirconium  Salta.  II.  Arthur  Rosenheim  and  Paul  Frank 
(Her.,  1907,  40,  803—810.  Compare  Abstr.,  1905,  ii,  256).— The 
authors  have  studied  the  composition  of  the  products  obtained,  when 
simple  zirconium  salts  are  crystallised  from  their  solutions  in  acids. 
In  accordance  with  former  data,  the  compounds,  Zr0Cl2,8H20 
and  Zr0Br2,8H20,  separate  from  solutions  containing  hydrochloric 
and  hydrobromic  acids  respectively.  The  behaviour  of  nitric  acid 
solutions  is  different.  From  nitric  acid  solutions,  which  have  been 
concentrated  by  heating,  the  zirconyl  salt,  Zr0(N03)2,2H20, 
separates.  When,  however,  a  solution  of  freshly  precipitated 
zirconium  hydroxide  in  nitric  acid  remains  at  the  ordinary 
temperature  in  a  vacuum  over  a  mixture  of  phosphoric  oxide  and 
sodium  hydroxide,  hygroscopic  prisms  of  the  salt,  Zr(N03)4,5H20, 
previously  described  by  Paykull,  separate.  The  salt, 
Zr0(S04H)2,3H20, 
previously  described  by  Ruer,  was  also  made. 

The  salt,  Zr203Cl2,5H20,  is  obtained  by  the  addition  of  ether  to  an 
alcoholic  solution  of  zirconium  oxychloride ;  when  .zirconyl  nitrate  is 
treated  similarly,  the  salt,  Zr203(JST03)2,5H20,  is  obtained.  When  a 
solution  of  zirconium  hydroxide  in  thiocyanic  acid  is  similarly  treated, 
the  salt,  Zr2()3(SGN)2,5H20,  is  precipitated.  The  salt, 
Zr(S04Na)4,4H20, 

obtained  from  zirconium  hydroxide  and  sodium  hydrogen  sulphate, 
crystallises  in  needles. 

The  oxalate,  Zr0(C204),4H20,  obtained  from  oxalic  acid  and  zirconyl 
chloride  or  nitrate,  is  a  white  powder,  which  readily  undergoes 
hydrolysis.  Venable  and  Baskerville  described  this  compound  as 
containing  1H20.  By  allowing  the  separation  to  take  place  more 
slowly,  the  compound,  Zr(0H)(C204H)3,7H20,  separates  in  needles,  as 
described  by  Venable  and  Baskerville. 

The  tartrate,  Zr3(0H)8C4H206,6H20,  is  an  amorphous  powder, 
sparingly  soluble  in  water. 

The  salt ,  Zr0(C4H406K)2,3H20,  obtained  by  dissolving  the  preceding 
tartrate  in  the  requisite  amount  of  potassium  hydroxide,  separates  in 
needles. 

Many  of  the  older  data  respecting  basic  zirconium  salts  are 
incorrect.  A.  McK. 

Zirconium  Tetrachloride  and  Colloidal  Zirconium  Hydroxide. 
III.  Arthur  Rosenheim  and  Julian  Hertzmann  (Ber.,  1907,  40, 
810 — 814.  Compare  preceding  abstract). — When  zirconium  salts 
are  formed  either  in  aqueous  or  alcoholic  solution,  compounds, 
containing  the  groups  ZrO,#  and  Zr203"  are  formed;  it  is  only 
rarely  that  compounds  are  formed  where  more  than  two  zirconium 
valencies  are  attached  to  acid  groups.  Owing  to  the  weak  electro- 

•19—2 


272 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


positive  character  of  the  element,  it  is  necessary  accordingly,  during 
the  formation  of  compounds  with  weak  organic  acids,  to  work  under 
conditions  where  hydrolysis  is  avoided,  and  from  this  standpoint  the 
authors  have  studied  compounds  of  anhydrous  zirconium  tetra 
chloride. 

Zirconium  tetrachloride  has  a  marked  tendency  to  form  molecular 
compounds  with  organic  substances,  containing  oxygen.  Thus,  when 
heated  with  a  dry  ethereal  solution  of  ethyl  benzoate,  it  forms  the 
compound,  ZrCl4,(Ph‘C02Et)2,  which  forms  glistening,  white  crystals 
and  decomposes  with  evolution  of  hydrogen  chloride,  on  exposure  to 
the  air.  With  methyl  salicylate,  the  cowijtK>tmrf,ZrC]2(0'CfiH4*C02Me)2, 
and  with  ethyl  salicylate,  the  compound,  ZrCl2(0*C6H4*C02Et)2, 
are  obtained,  hydrogen  chloride  being  evolved  in  each  case  ;  these 
compounds  are  white  and  crystalline.  The  compound , 
ZrCl2(0-C6H4-CH0)2, 

obtained  from  zirconium  tetrachloride  and  salieylaldehyde,  forms 
yellow  crystals.  The  compound,  ZrCl2(OBz)2,  obtained  by  the  action 
of  zirconium  tetrachloride  on  an  ethereal  solution  of  benzoic  acid, 
form  a  crystalline,  white  powder. 

When  zirconium  chloride  is  acted  on  by  stronger  acids,  like  formic, 
acetic,  and  propionic,  all  the  four  chlorine  atoms  are  expelled  from  the 
chloride.  Zirconium  acetate,  Zr(OAc)4,  obtained  by  heating  a  mixture 
of  anhydrous  zirconium  chloride  and  anhydrous  acetic  acid  until  the 
evolution  of  hydrogen  chloride  ceases,  forms  microscopic  prisms,  from 
which,  on  exposure  to  the  air,  acetic  acid  is  rapidly  evolved.  In 
contact  with  air,  dried  by  sulphuric  acid,  this  acetate  is  converted, 
after  several  days,  into  zirconyl  acetate,  ZrO(OAc)2,  which  is  stable  in 
dry  air ;  in  moist  air,  however,  it  undergoes  hydrolysis  with 
formation  of  acetic  acid.  When  dissolved  in  water,  zirconyl  acetate 
undergoes  hydrolytic  dissociation  with  formation  of  acetic  acid  and 
colloidal  ziroonium  hydroxide.  The  progress  of  this  hydrolysis  is 
quicker  than  that  of  zirconium  chloride  and  was  measured  by 
determinations  of  electrical  conductivity.  Complete  hydrolysis  is 
effected  very  quickly  at  25°,  the  end  point  being  reached  after 
eighteen  hours. 

Colloidal  solutions  of  zirconium  hydroxide  are  readily  obtained  by 
dialysing  an  aqueous  solution  of  the  acetate.  A.  McK. 

Zirconium.  Salta  and  Colloidal  Zirconium  Hydroxide. 
Arthur  Muller  ( Zeitsch .  anorg.  Chem.,  1907,  52,  316 — 324. 

Compare  Mandl,  Abstr.,  1904,  i,  135;  Ruer,  Abstr.,  1905,  ii,  256, 
863). — Colloidal  zirconium  hydroxide  was  obtained  as  a  strongly 
opalescent  solution  (1)  by  adding  successively  small  amounts  of 
A-ammonia  to  an  aqueous  solution  of  the  nitrate  as  long  as  the 
precipitate  first  formed  dissolves  on  shaking  and  warming  slightly  ; 
(2)  by  dissolving  the  freshly  precipitated,  well-washed  hydroxide  in  an 
aqueous  solution  of  the  nitrate.  As  regards  coagulation,  it  behaves 
like  other  positively  charged  colloidal  solutions,  multivalent  anions 
having  the  greatest  effect. 

It  is  shown  that  commercial  zirconium  nitrate  is  not  a  salt  of 
constant  composition.  While  its  solutions  are  being  evaporated  to 
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obtain  it  in  the  solid  state,  it  undergoes  hydrolytic  decomposition,  the 
nitric  acid  escaping,  so  that  the  salt  consists  of  a  mixture  of  nitrate 
and  oxide  in  varying  proportions.  It  dissolves  to  form  a  distinctly 
opalescent,  partly  colloidal  solution.  The  same  is  probably  true  of 
other  zirconium  salts. 

From  the  above  considerations  it  seems  probable  that  many  of  the 
the  basic  salts  described  as  being  obtained  by  the  action  of  various 
salts  on  solutions  of  zirconium  salts  are  really  adsorption  compounds 
of  the  salts  and  colloidal  zirconium  hydroxide.  G.  S. 

Preparation  of  the  Oxysulphides  of  Zirconium  and  Thorium. 

Otto  Hauser  ( Zeitsch .  anorg.  Ghem.,  1907,  53,  74 — 77). — The  oxy¬ 
sulphides  of  zirconium  and  thorium,  ZrOS  and  ThOS,  can  be  obtained 
readily  by  heating  the  respective  sulphates,  carefully  dried,  to  low 
redness  in  a  current  of  dry  hydrogen  sulphide  and  cooling  in  the 
same  gas. 

The  zirconium  compound  is  light  yellow  and  has  D  4'87,  whilst  the 
thorium  compound  has  D  6'44 ;  under  certain  conditions  both  are 
spontaneously  inflammable  in  air.  G.  S. 

Vanadium  Compounds.  Thomas  F.  Rutter  {ZeiUch.  anorg. 
Chem.,  1907,  52,  368 — 396). — The  first  part  of  the  paper  contains  a 
detailed  account  of  work  already  published  (Abstr.,  1906,  ii,  366)  on 
the  electrolytic  preparation  and  properties  of  vanadous  and  vanadic 
salts.  The  contention  of  Marino  (Abstr.,  1906,  ii,  617)  that  the 
copper  test  for  vanadous  salts  is  to  be  preferred  to  the  author’s  silver 
sulphate  test  ( loc .  cit.)  because  silver  salts  are  reduced  by  vanadic 
salts,  is  not  valid,  since  it  is  now  shown  that  copper  salts  are  also  reduced 
by  vanadic  salts  in  acid  solution  under  certain  conditions.  The  exact 
conditions  requisite  for  obtaining  satisfactory  results  in  testing 
qualitatively  for  vanadous  and  vanadic  salts  are  discussed. 

The  E.M.F.  (reduction  respectively  oxidation  potential)  of  bi-,  ter-, 
qiiadri-,  and  quinque-valent  vanadium  salts  has  been  measured,  and  the 
behaviour  of  these  salts  towards  numerous  oxidising  and  reducing 
agents  has  also  been  investigated  qualitatively.  From  a  comparison 
with  other  reducing  agents,  it  is  shown  that  the  relative  reaction 
velocities  cannot  be  foretold  from  the  properties  of  the  reacting 
substances. 

The  rate  of  reaction  between  vanadic  and  silver  sulphate  in  acid 
solution  has  been  measured  quantitatively;  the  velocity  is  greatly 
increased  by  iron  and  copper  salts.  In  the  latter  case  the  reaction  is 
very  slow  at  first,  but  afterwards  the  rate  increases  rapidly.  This 
preliminary  disturbance  is  independent  of  the  order  in  which  the 
reagents  are  mixed  and  is  connected  with  the  precipitation  of  silver  in 
the  amorphous  form.  G.  S. 

Vanadium  Pentoxide  as  an  Accelerator  of  Oxidation. 

Alexander  Naumann,  Ludwig  Moeser,  and  Ernst  Lindenbaum  (J.  pr. 
Chem.,  1907,  [ii],  75,  146 — 147). — The  oxidation  of  sucrose  to  oxalic 
acid  by  means  of  nitric  acid  takes  place  below  70°  more  rapidly  and 
completely  in  presence  of  small  amounts  of  vanadium  pentoxide.  This 


274 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


may  be  demonstrated  by  adding  nitric  acid,  D  1*4,  to  sucrose  in  two 
tubes  and  to  one  of  these  a  small  amount  of  sodium  vanadate.  When 
heated  in  the  water-bath  at  50°,  the  sample  containing  the  vanadium 
changes  from  yellow  to  green  in  consequence  of  the  formation  of  the 
blue  tetroxide  and  evolves  nitrous  fumes,  the  evolution  of  gas 
continuing  after  the  tube  is  removed  from  the  bath.  The  brown 
fumes  are  evolved  much  more  slowly  by  the  second  tube.  Above  70°, 
oxalic  acid  is  oxidised  by  nitric  acid  in  presence  of  vanadium  pentoxide, 
forming  carbon  and  water.  Contrary  to  statements  in  the  literature, 
the  solubility  of  oxalic  acid  in  water  is  diminished  by  addition  of 
nitric  acid,  the  minimum  solubility  at  15°  being  in  nitric  acid,  D  T30. 

Similarly,  the  oxidation  of  ethyl  alcohol  to  aldehyde  and  acetic  acid 
by  air,  of  potassium  iodide  by  hydrogen  peroxide  in  neutral  solution, 
and  of  stannous  to  stannic  salts  by  nitric  acid  or  potassium  chlorate 
and  hydrochloric  acid,  are  accelerated  by  addition  of  vanadium  pentoxide, 
or  of  a  vanadate  respectively.  On  the  other  hand,  addition  of  vanadium 
pentoxide  causes  no  marked  acceleration  of  the  rate  of  oxidation  of 
ferrous  or  mercurous  salts  by  nitric  acid  or  potassium  chlorate  and 
hydrochloric  acid.  The  oxidation  of  ferrous  salts  by  nitric  acid  is  a 
reversible  reaction,  the  nitric  oxide  or  nitrous  acid  formed  by  the 
oxidation  reducing  the  ferric  salt.  The  oxidation  takes  place  quantita¬ 
tively  if  carbamide  is  added,  whilst  a  solution  of  ferric  chloride  gives 
a  blue  precipitate  with  potassium  ferricyanide  on  addition  of  potassium 
nitrite  and  hydrochloric  acid. 

The  vanadium  pentoxide  must  act  as  an  accelerator,  by  giving  up 
oxygen,  to  the  oxidisable  substance,  being  itself  re-formed  at  expense 
of  the  oxidising  agent.  G.  Y. 

Bismuthous  Compounds.  I.  Walter  Herz  and  Arthur  Gutt- 
MANN  (Zeitsch.  anorg.  Chem.,  1907,53,  63 — 77). — Bismuthous  oxide,  BiO, 
has  been  prepared  by  reduction  of  bismuth  hydroxide  with  a  stannous 
salt  in  alkaline  solution,  as  described  by  Schneider  (Abstr.,  1899,  ii, 
227 ;  1900,  ii,  212),  and  identified  by  comparison  with  the  same  salt 
prepared  by  Tanatar's  method  (Abstr.,  1901,  ii,  553),  the  contention 
of  Vanino  and  Treubert  (Abstr.,  1898,  ii,  485,  598),  that  bismuthous 
oxide  cannot  be  prepared  by  the  method  suggested  by  Schneider,  being 
thus  disproved. 

Further,  Schneider  obtained  bismuthous  sulphide,  BiS,  by  heating 
the  corresponding  oxide  in  a  current  of  hydrogen  sulphide  and  the 
authors  have  now  confirmed  this  observation,  although  Aten  (Abstr., 
1906,  ii,  11)  could  obtain  no  evidence  of  the  existence  of  the  com¬ 
pound  in  question  from  a  study  of  the  freezing  point  curve  of  the 
system  bismuth-sulphur.  G.  S. 

Quinquevalent  Bismuth.  Edgar  B.  Hutchins,  jun.,  and  Victor 
Lenher  ( J ,  Amer.  Chem,.  Soc.,  1907,  29,  31 — 33). — It  has  been  shown 
by  previous  workers  that  bismuth  is  capable  of  existing  in  combina¬ 
tion  with  oxygen  in  a  higher  state  of  valency  than  the  tervalent 
(compare  Gutbier,  Abstr.,  1906,  ii,  174,  234,  551,  679).  Experiments 
have  now  been  made  to  obtain  pentahaloids  of  bismuth,  but  without 
success. 
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When  bismuth  trichloride  is  treated  with  solid  or  liquid  chlorine  it 
undergoes  no  change.  Impure  bismuth  pentoxide  dissolves  in  dilute 
hydrochloric  acid  at  -  10°  with  evolution  of  chlorine.  If  a  solution 
of  bismuth  chloride  in  hydrochloric  acid  is  saturated  with  chlorine  at 
-  10°  and  ammonium  chloride  is  added,  on  concentrating  the  solution 
over  sulphuric  acid,  the  salt,  BiCl3,2NH4Cl  (D6herain,  Compt.  rend., 
1862,  54,  726),  is  produced.  On  passing  chlorine  into  a  solution  of 
the  salt,  CsICl2  (Wells  and  Penfield,  Amer.  J.  Sci .,  1892,  43,  27),  and 
bismuth  trichloride,  the  compound,  2BiCl3,3CsCl  (Brigham,  Abstr., 
1892,  788),  is  obtained.  Similarly,  when  bromine  is  added  to  a  hot 
solution  of  caesium  tribromide  and  bismuth  tribromide  in  hydro- 
bromic  acid,  the  double  salt,  2BiBr3,3CsBr,  is  formed  as  a  yellow 
precipitate.  E.  G. 

Treatment  of  Gold,  Platinum,  and  Silver  Residues.  Klut 
( Pharm .  Zeit.,  1907,  52,  168 — 169). — Gold. — Any  gold  in  solution  is 
separated  by  treating  the  alkaline  solution  with  ferrous  sulphate ;  the 
precipitate  obtained  is  added  to  the  solid  residues,  which,  after  washing, 
are  digested  with  nitric  acid  and  once  more  thoroughly  washed.  The 
residue  is  warmed  with  hydrochloric  acid  (1424),  and  nitric  acid  (1*153) 
added  until  all  the  gold  has  dissolved ;  the  solution,  after  evaporating 
until  on  cooling  it  solidifies,  is  diluted,  filtered,  and  the  filtrate 
evaporated  until  all  nitric  acid  is  driven  off.  A  solution  of  ferrous 
sulphate  is  added  in  large  excess  to  the  dilute  solution  of  gold  chloride, 
the  whole  heated  on  a  water-bath  for  several  hours,  the  precipitate 
filtered  off,  washed  thoroughly  with  hydrochloric  acid,  finally  with 
water,  dried,  and  then  incinerated  in  a  crucible. 

Platinum. — Solutions  containing  platinum  are  treated  with  ammo¬ 
nium  chloride  and  the  ammonium  platinichloride  added  to  the  solid 
residues ;  these,  after  moistening  with  water,  are  mixed  with  about  an 
equal  quantity  of  oxalic  acid  and  dried  at  100°.  The  dry  mixture  is 
heated  in  a  covered  crucible,  at  first  gently  and  then  strongly  for  some 
time,  then  washed  thoroughly,  digested  with  nitric  acid  to  remove 
any  silver  present,  washed  again,  then  heated  several  hours  with 
hydrochloric  acid,  finally  washed  thoroughly  on  an  ash-less  filter  paper, 
and  the  whole  incinerated. 

Silver. — After  precipitating  all  silver  from  solution  as  chloride,  the 
solid  is  boiled  with  an  excess  of  sodium  hydroxide  solution  and  dextrose 
added  in  small  portions  until  the  precipitated  silver  dissolves  com¬ 
pletely  in  nitric  acid  ;  the  silver  is  then  filtered  off,  washed  thoroughly, 
and  dried.  W.  H.  G. 

Alloys  of  Palladium  and  Lead.  Rudolf  Ruer  ( Zeitsch .  anorg. 
Chem.,  1907,  52,  345 — 357.  Compare  Heycock  and  Neville,  Trans., 
1892,  61,  888). — From  an  investigation  of  palladium-lead  alloys  by 
Tammann’s  system  of  thermal  analysis,  controlled  by  microscopic 
observations,  the  existence  of  the  compounds  PdPb2,  PdPb,  Pd2Pb,  and 
Pd3Pb  has  been  established,  and  there  is  evidence  of  the  formation  of 
a  fifth  compound. 

The  freezing  point  curve  shows  two  maxima  at  454°  and  20%  and 
1219°  and  61%  by  weight  of  lead  respectively,  corresponding  with  the 
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compounds  PdPb2  and  Pd3Pb  ;  two  eutectic  points  at  265°  and  5%  and 
1200°  and  66%  of  palladium  respectively,  and  three  breaks  at  495°, 
596°,  and  830°  respectively.  The  breaks  at  495°  and  830°  indicate  the 
existence  of  the  compounds  PdPb  and  Pd2Pb,  which  decompose  below 
their  respective  melting  points  ;  the  formula  of  the  fifth  compound, 
indicated  by  the  break  at  590°,  has  not  been  established  definitely, 
but  it  contains  between  37*5%  and  40*7%  of  lead.  From  60 — 66%  and 
77 — 100%  of  palladium  mixed  crystals  separate. 

Alloys  containing  20 — 90%  of  palladium  are  harder  than  their  com¬ 
ponents,  and  this  property  attains  its  maximum  at  65%  of  the  metal 
just  mentioned.  Alloys  containing  17*5 — 60%  of  palladium  are  very 
brittle ;  above  the  latter  point,  however,  they  become  much  tougher. 

G.  S. 

Palladium  Hydroxylamines.  Simon  Zeisel  and  A.  Nowak 
(Annalen,  1907,  351,  439 — 449.  Compare  Alexander,  Annalen ,  1881, 
240,  239;  Uhlenhuth,  Abstr.,  1900,  ii,  485). — Palladium  forms  two 
compounds  with  hydroxylamine.  One  of  these,  formed  in  colourless 
needles  by  the  action  of  hydroxylamine  hydrochloride  and  sodium 
carbonate  on  palladous  chloride,  can  be  isolated  as  the  free  base,  in 
which  state  it  is  analogous  to  Uhlenhuth’s  platinum  base,  and  conse¬ 
quently,  according  to  Werner’s  view,  must  have  two  hydroxyl  groups 

OH 

attached  directly  to  the  metallic  atom,  ^^3^>Pd  ;  the 

3  OH  3 

colourless,  crystalline  chloride  of  this  base  is  ionised,  consequently  its 
chlorine  atoms  must  lie  in  the  second  sphere  of  the  molecule,  outside 
of  the  complex  nucleus,  and  it  must  be  a  derivative, 

NHSO">pd<-NH3O]01 
NH30"'  .a  xNH3oJ^12’ 

of  the  labile  base,  ^ ^30''';  ^  :'sNH3oJ(^H)2,  wfiuch  °n  formation 

changes  immediately  into  the  stable  modification. 

The  second  palladium  compound  of  hydroxylamine  is  isolated  only 
in  the  form  of  its  chloride,  Pd(NH30)2Cl2,  which  exists  in  two  modifica¬ 
tions  obtained  on  treating  the  base,  Pd(NH30)4(0H2),  with  a  small 
amount  of  dilute  hydrochloric  acid  as  a  yellow,  granular  precipitate 
and  in  long,  slender,  yellow  needles  respectively. 

The  further  investigation  of  these  chlorides  has  been  rendered  fruit¬ 
less  by  their  instability.  G.  Y. 

Iridium  Compounds.  Eberhard  Rimbacii  and  F.  Korten 
( Zeitsch .  anorg.  Chem.,  1907,  52,  406 — 415). — The  solubility  in  water 
of  iridium  ammonium  chloride,  (NH4)2IrCl6,  has  been  determined 
from  14*4°  to  70° ;  at  14*4°  and  39*4°,  100  grams  of  the  solvent  dissolve 
0*699  and  1*226  grams  of  the  salt  respectively. 

Rubidium  iridium  chloride ,  Rb2IrCl6,  occurs  in  microscopic  octa¬ 
hedral  crystals,  very  slightly  soluble  in  water.  Iridium  pyridine 
chloride ,  Ir(C5H6N)2Clfi,  and  iridium  aniline  chloride ,  Ir(C6H8N)2Clft, 
are  obtained  by  interaction  of  their  components  in  aqueous  solution  ; 
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the  former  occurs  in  black  needles,  the  latter  as  a  black,  amorphous 
mass.  Attempts  were  made  to  prepare  iridium  thiocyanate,  alone  or 
as  a  component  of  a  double  salt,  but  without  success. 

Iridium  sulphate,  Ir(S04)2  (Berzelius,  1828),  occurs  as  a  yellowish- 
brown,  amorphous  mass  ;  on  heating  with  strong  sulphuric  acid,  the 
solution  becomes  green,  owing  to  reduction  to  the  sesquisulphate, 
Ir2(S04)3.  From  the  latter  solution,  iridium  alums  have  been  obtained 
in  green  crystals  on  adding  alkali  sulphates  (compare  Marino,  Abstr., 
1905,  ii,  43). 

Potassium  iridium  cyanide ,  K3Ir(CN)6,  and  the  corresponding  barium 
salt,  unlike  the  similarly  constituted  platinum  compounds,  show  no 
tendency  to  combine  with  free  halogens.  Conductivity  measurements 
show  that  they  are  derived  from  a  stable  tribasic  acid,  HgIr(CN)6.  The 
crystallographic  characters  of  the  potassium  salt  are  also  quoted. 

The  compound ,  Ir2(CN)12,Cu3(NH3)6,4H20,  obtained  by  the  action 
of  ammonia  on  copper  iridium  sesquicyanide,  occurs  in  well-formed, 
lustrous,  blue  crystals,  which  slowly  give  up  water  and  ammonia  on 
exposure  to  air.  A  silver  compound ,  Ir(CN)6,Ag3(NH3)2,3H20, 
obtained  by  the  action  of  ammonia  on  silver  iridium  sesquicyanide, 
occurs  in  colourless,  lustrous  crystals,  which  slowly  decomposes  on 
exposure  to  light,  G.  S. 
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Analyses  of  Norwegian  Pyrites.  Eyvind  Boedtker  ( Chem . 
Centr .,  1906,  ii,  1863  ;  from  Rev.  Gen.  Chim.,  1906,  9,  323 — 326). — 
Norwegian  pyrites  ismuch  used  for  the  production  of  sulphur  and  copper, 
and  in  value  ranks  next  to  Spanish  pyrites.  In  forty-three  analyses 
the  sulphur  varies  from  37 '65  to  49 ‘26%  (mean  44%),  and  the  copper 
from  0T4  to  3-62%  (mean  2%).  The  following  are  two  detailed  analyses  : 


s. 

Cu. 

Fe. 

Mn. 

Co. 

Ni.  Zn.  Pb.  Bi. 

As.  Ag. 

I. 

43-03 

2-504 

39-54 

0-064 

trace 

—  0-419  —  trace  0*006  0*00148 

II. 

42-59 

1-490 

40-11 

0-032 

0-114 

trace  0*720  trace  — 

nil  0-00042 

Si02 

CaO. 

Sr,Ba. 

MgO. 

PA- 

C02.  C.  (silicates). 

O  (calc.). 

I. 

3-66 

trace 

0-43 

0-028 

1-94  —  7-58 

0-89 

II. 

2-76 

trace 

070 

0-041 

2*97  trace  7*16 

1-58 

L.  J.  S. 

Composition  of  Lengenbachite.  Arthur  Hutchinson  (Min. 
Mag.,  1907,  14,  204—206). — Analysis  of  this  new  mineral  (described 
by  R.  H.  Solly  in  1905),  from  the  Binnenthal  in  Switzerland,  gave  : 

Pb.  Ag.  Cu.  Fe.  As.  Sb.  S.  Total.  Sp.  gr. 

57-89  5-64  2-36  0T7  13-46  0'77  19 ‘33  99‘62  5’85 

This  agrees  with  the  formula  6PbS,(5Ag,fCu)2S,2As2S3  or 
7BS,2AssS3.  L.  J.  S. 
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Artificial  Formation  of  Magnetite  and  Sillimanite.  P.  P. 

Sustschinsky  {Trav.  Soc.  Nat.,  St.  Peter  sbourg,  1906,37,  pp.  1 — 9  Russ, 
9 — 14  Ger .) — A  description  is  given  of  a  crystalline  glaze,  which  had 
been  accidentally  formed  on  a  porcelain  plate  by  the  melting  of  iron- 
pyrites  contained  in  the  clay  of  the  seggar  in  which  the  plate  was 
baked.  Where  the  molten  iron-pyrites  had  dropped  on  the  plate,  dark 
brown  spots  were  formed,  and  a  microscopical  examination  of  these  in 
thin  section  proved  tho  presence  of  skeletal  groups  of  magnetite 
octahedra  and  needles  of  sillimanite.  L.  J.  S. 

New  Method  of  Representing  Van’t  Hoff’s  Investigations 
on  Oceanic  Salt  Deposits.  II.  Ernst  Janecke  ( Zeitsch .  anorg. 
Chem.,  1907,  52,  358 — 367). — The  paper  contains  a  further  development 
of  the  author’s  graphic  method  of  treating  these  problems  (compare 
Abstr.,  1906,  ii,  833),  and  is  illustrated  by  numerous  diagrams. 

G.  S. 

Graphitic  Iron  in  a  Meteorite.  Wirt  Tassin  ( Proc .  U.S. 

National  Museum,  1906,  31,  573 — 574). — A  septarian  nodule,  extracted 
from  a  sample  of  the  Canon  Diablo  meteoric  iron,  consists  of  septa  of 
metal  like  that  of  the  rest  of  the  mass,  whilst  the  interseptal  veins 
contain  crystalline  graphite,  amorphous  carbon,  troilite,  and  a  carbide 
of  iron  having  the  following  composition  : 

Fe.  Ni.  Co.  Si.  C.  P.  Total.  Sp.  gr. 

88-84  4-00  trace  2*00  4 ’35  0‘87  100-06  6’910 

This  has  the  form  of  irregular,  angular,  and  foliated  masses,  which 
are  strongly  magnetic,  of  a  dark  steel-grey  colour,  with  metallic 
lustre,  and  soft  enough  to  leave  a  mark  on  paper ;  in  its  characters  it 
thus  differs  from  cohenite.  L.  J.  S. 

Composition  and  Structure  of  the  Hendersonville  (North 
Carolina)  Meteorite.  George  P,  Merrill,  with  analysis  by  Wirt 
Tassin  {Proc.  U.S.  National  Museum,  1907,  32,  79 — 82). — This 

meteoric  stone  was  found  in  1901,  but  probably  fell  about  1876  ; 
its  original  weight  was  about  6  kilos.  It  consists  of  enstatite,  a 
monoclinic  pyroxene,  and  olivine,  with  metallic  particles.  The 
structure  is  chondritic,  and  is  suggestive  of  a  partial  recrystallisation 
of  fine  detrital  material.  Analyses  are  given  of  the  metallic  portion 
and  of  the  silicates  soluble  and  insoluble  in  dilute  hydrochloric  acid ; 
from  these  the  composition  of  the  whole  is  calculated  as  : 

Fe.  Ni.  Co.  S.  P.  Si02.  FeO.  A1203.  Cr203. 

2-37  0-21  0-01  1-61  0-012  46-06  14  33  2‘20  0'23 

Residue 

CaO.  MgO.  K20.  Na20.  (chromite).  Total. 

2-13  28-62  0-10  0’96  0*51  99'352 

The  corresponding  mineralogical  composition  is :  nickel-iron,  2-59  ; 
troilite,  4’43;  schreibersite,  0-08 ;  chromite,  0*80;  olivine,  40-48; 
pyroxenes,  51  '62%.  L.  J.  S. 
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Physiological  Chemistry. 


Effect  of  Carbohydrates  on  Resistance  to  Lack  of  Oxygen. 
Wales  *  H.  Packard  ( Amer .  J.  Physiol.,  1907,  18,  164 — 180. 
Compare  Abstr.,  1906,  ii,  95). — If  Fundulus  embryos  are  supplied  with 
carbohydrates  which  can  be  digested  and  absorbed,  their  length  of 
life  in  lack  of  oxygen  is  increased.  The  general  conclusions  are 
stated  to  confirm  A.  P.  Mathew’s  highly  speculative  views  on  the 
nature  of  protoplasmic  respiration.  W.  D.  H. 

Influence  of  Digitalis,  Strophanthus,  and  Adrenaline  on  the 
Velocity  of  the  Blood  Stream.  Charles  Wallis  Edmunds 
(Amer.  J.  Physiol.,  1907,  18,  129 — 148). — The  members  of  the 
digitalis  group  accelerate  the  blood  stream,  except  in  large  doses, 
when  retardation  occurs.  The  former  effect  may  in  part  explain  the 
good  effects  the  drugs  produce.  Adrenaline  slows  the  blood  current. 

W.  D.  H. 

Physiology  of  Glands.  VIII.  Physico-chemical  Relations 
of  Different  Substances  in  the  Blood.  Leon  Asher  and  R. 
Rosenfeld  ( Biochem .  Zeitsch.,  1907,  3,  335 — 358). — Buffa’s  method 
of  partial  freezing  is  not  in  itself  capable  of  settling  the  question 
whether  serum  is  a  true  solution.  Simple  solutions  of  sodium  chloride 
give  analytical  results  from  the  frozen  and  not  frozen  portions  which 
do  not  agree  with  theory ;  this  is  also  the  case  for  solutions 
containing  colloid  constituents. 

Sodium  chloride  is  free  in  solution  in  the  serum  ;  it  passes  out  by 
diffusion  against  water  or  against  blood  poor  in  salt.  The  time 
relationships  of  this  action  are  the  same  as  with  simple  salt  solutions. 
There  is  no  ground  for  the  statement  that  in  inanition  the  sodium 
chloride  is  more  firmly  united  in  the  blood.  Similar  results  were 
obtained  with  sugar,  which  is  therefore  also  in  simple  solution  in  the 
blood.  W.  D.  H. 

Blood-Coagulation.  VIII.  Leo  Loeb  (Beitr.  chem.  Physiol. 
Path.,  1907,  9,  185 — 204.  Compare  Abstr.,  1906,  ii,  372). — The 
time  relationship  of  the  action  of  tissue-coagulins,  dialysed  muscle 
extract,  and  thrombin  on  invertebrate  blood,  shows  in  all  cases  a 
direct  proportionality  between  the  time  of  coagulation  and  the 
amount  of  reagent  added.  It  was  found  difficult  to  investigate  the 
action  of  serum  because  of  the  difficulty  of  finding  an  indifferent 
reagent  for  purposes  of  dilution.  Calcium  can  be  replaced  by 
strontium,  barium,  and  in  some  cases  by  magnesium,  sodium,  and 
other  cations.  Calcium  seems  to  play  a  double  part  in  the  clotting 
process,  or  two  different  varieties  of  calcium  compound  are  necessary  ; 
one  of  which  is  only  necessary  in  small  amount,  and  this  can  only  be 
replaced  by  strontium  and  barium  ;  this  probably  enters  into 
combination  with  the  coagulin.  The  second  and  larger  quantity  is 
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necessary  for  the  change  of  fibrinogen  into  fibrin  in  the  presence  of  a 
coagulin'.  Coagulin  is  not  a  kinase,  but  acts  independently  of 
thrombin  on  fibrinogen.  W.  D.  H. 

Iron  in  the  Colouring  Matter  of  Blood  and  its  Absorption 
of  Light.  Hans  Aeon  ( Biochem .  Zeitsch.,  1907,  3,  1 — 25.  Compare 
this  vol.,  i,  266). — The  ratio  of  the  coefficients  of  light  extinction, 
e/e',  for  the  fresh  blood  of  horses,  calves,  dogs,  rabbits,  and  cats,  varies 
considerably.  This  is  probably  due  to  the  presence  of  a  second  colour¬ 
ing  matter  in  the  blood,  namely,  methaemoglobin.  It  is  shown  that 
specimens  of  fresh  blood  which  have  a  low  value  for  e/e'  give  a  much 
higher  value  when  they  are  left  for  some  time  and  then  aerated.  This 
is  attributed  to  the  presence  of  methaemoglobin  in  the  blood  ;  when 
kept  in  the  absence  of  air  this  became  reduced  to  haemoglobin,  which 
is  then  oxidised  to  oxyhaemoglobin  during  aeration.  Similar  processes 
can  occur  in  the  organism.  When  the  fresh  blood  is  poor  in  oxygen, 
a  reduction  of  the  blood  can  take  place,  and  it  is  found  that  the  amount 
of  methaemoglobin  is  smaller  than  under  normal  condition.  Methaemo¬ 
globin  is  also  probably  present  in  the  blood  as  it  circulates  in  the 
organism.  The  amounts  are  extremely  small  except  in  certain 
pathogenic  cases. 

Numerous  experiments  have  been  made  to  deterimine  the  relation¬ 
ship  between  the  amount  of  blood  colouring  matter  estimated  spectro- 
graphically  and  the  percentage  of  iron.  After  loss  of  a  considerable 
amount  of  blood  and  partial  recovery,  the  amount  of  iron  is  less  than 
would  be  expected  from  the  amount  of  colouring  matter  present,  in¬ 
dicating  that  probably  a  new  colouring  matter  with  a  smaller  per¬ 
centage  of  iron  has  been  formed.  J.  J.  S. 

Psychical  Secretion  of  the  Stomach.  Heinrich  Bogen 
( PJluger’s  Archiv,  1907,  117,  150 — 160). — The  observations  were  made 
on  a  child  three  and  a  half  years  old,  on  whom  a  gastric  fistula  had 
been  made  to  relieve  stenosis  of  the  oesophagus.  Just  as  Pawloff 
showed  in  his  experiments  on  dogs,  the  mere  presentation  of  food  calls 
forth  secretion  of  gastric  juice ;  mental  conditions  such  as  grief  and 
pain  hinder  the  secretion.  The  latent  period  varies  with  different  kinds 
of  food  shown  (meat,  4-75  ;  milk,  9  minutes).  The  quantity  of 
secretion,  its  duration  and  acidity,  vary  with  the  strength  of  the 
stimulus.  W.  D.  H. 

The  Influence  of  Morphine  and  Opium  on  the  Secretion 
of  the  Stomach  and  Pancreas.  Adolf  Bickel  and  Ludwig 
Pincussohn  ( Sitzungsber ,  K.  Akad.  Wiss.,  Berlin,  1907,  217 — 233). — 
Morphine  causes  first  inhibition  and  then  increase  of  both  juices. 
Opium,  on  the  other  hand,  stimulates  the  secretion  of  gastric  juice,  but 
paralyses  the  pancreas.  The  question  is  discussed  whether  in  the  case 
of  morphine,  the  increased  pancreatic  flow  is  secondary  to  the  gastric 
secretion  leading  to  the  formation  of  secretin.  W.  D.  H. 

The  Action  of  Rennet  on  Concentrated  Solutions  of  the 
Products  of  Peptic  Digestion.  D.  Lawroff  {Zeitsch. physiol.  Chem., 
1907,  51,  1 — 32). — The  action  of  rennet  (or  if  rennet  and  pepsin  are 
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regarded  as  the  same  substance,  the  prolonged  action  of  pepsin)  con¬ 
verts  the  products  of  gastric  digestion  into  substances  that  have  been 
named  plasteins  or  coaguloses ;  the  latter  term  is  adopted  in  the 
present  work.  The  precipitated  substance  is  regarded  as  evidence  of 
the  reversible  action  of  pepsin,  and  the  yield  is  greatest  in  concen¬ 
trated  solutions  which  are  faintly  acid.  The  substances  that  yield 
coaguloses  are  also  obtained  from  the  products  of  action  of  acids  and 
alkalis  on  proteins,  and  fall  into  two  main  groups,  those  of  the  proteose 
and  those  of  the  mono-amino-acid-group.  The  coaguloses  themselves 
differ  a  good  deal,  and  their  reactions  are  of  the  protein  type;  in  some 
cases  the  percentage  of  nitrogen  is  low.  Their  differentiation  into 
classes  is  not  yet  possible.  W.  D.  H. 

Ferment  Actions.  I.  Ooferment  of  Lipase.  Arthur  S.  Loeven- 
hart.  II.  Inhibiting  Effect  of  Sodium  Fluoride  on  Lipase. 
Arthur  S.  Loevenhart  and  George  Peirce.  III.  Effect  of  Bile  on 
the  Hydrolysis  of  Esters  by  Pancreatic  Juice.  Arthur  S.  Loeven¬ 
hart  and  0.  G.  Souder.  IV.  Are  the  Animal  Enzymes  Con¬ 
cerned  in  the  Hydrolysis  of  Various  Esters  Identical?  Arthur 
S.  Loevenhart  (.7.  Biol.  Chem.,  1907,  2,  391—395  ;  397—413  ;  415— 
425  ;  427 — 460). — Magnus’s  coferment  for  liver  lipase  consists  of  bile 
salts ;  but  bile  salts  only  assist  in  the  hydrolysis  of  amyl  salicylate, 
and  not  in  that  of  ethyl  butyrate  and  other  esters.  Sodium  fluoride 
inhibits  the  action  of  such  enzymes  markedly,  but  in  varying  degrees. 
There  is  a  quantitative  relationship  between  the  enzymes  and  the 
fluoride ;  the  fluoride  does  not  destroy  the  enzymes  or  react  with  the 
esters,  neither  is  its  action  due  to  precipitation  of  calcium.  It  either 
reacts  with  the  enzyme  or  more  probably  with  an  intermediate  product 
formed  in  the  action  of  the  enzyme  on  the  zymolyte  (a  new  term 
suggested  instead  of  substrate). 

Bile  salts,  lecithin,  and  bile  accelerate  the  action  of  pancreatic 
juice  on  all  the  esters  studied,  including  olive  oil.  Details  are  given 
of  the  degree  of  acceleration,  which  varies  considerably  in  different 
cases.  The  bile  salts  appear  to  be  mainly  responsible,  partly,  but  not 
altogether,  on  account  of  their  solvent  action.  Various  lipolytic 
enzymes  exhibit  both  differences  and  similarities,  which  are  described 
in  full.  There  is  probably  only  one  ester-splitting  enzyme  in  the  liver, 
and  another  (a  different  one)  in  the  pancreas.  W.  D.  H. 

Enzymes  of  the  Pancreas.  Karl  Mays  [Zeitsch.  physiol.  Chem., 
1907,  51,  182 — 184). — A  continuation  of  the  polemical  discussion  that 
has  arisen  in  reference  to  Vernon’s  work  on  this  subject.  W.  D.  H. 

Absorption  of  Protein  in  the  Dog’s  Stomach.  Sergei  Sala- 
skin  {Zeitsch.  physiol.  Chem.,  1907,  51,  167 — 181). — A  criticism  of 
London's  work  and  methods,  which  are  regarded  as  too  complicated  for 
the  deduction  of  correct  physiological  conclusions.  The  writer  believes 
that  the  absorption  of  the  products  of  protein  digestion  occurs  in  the 
stomach.  W.  D.  H. 
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Absorption  from  the  Peritoneal  Cavity.  H.  Gideon  Wells 
and  Lafayette  B.  Mendel  ( Amer .  J.  Physiol ,,  1907,  18,  136 — 163). — 
Some  views  of  Exner  on  the  r61e  adrenaline  plays  in  hindering  absorp- 
tion  by  the  lymphatics  are  questioned.  No  evidence  was  discovered 
that  a  finely-divided  suspension  of  mineral  oil  is  absorbed  from  the 
peritoneal  cavity  of  the  dog  either  by  the  blood  or  lymph.  W.  D.  H. 

Metabolism  in  Inanition.  I.  Acid  Formation.  M.  Bon- 
ningkr  and  L.  Mohr.  II.  Intestinal  Putrefaction.  R.  Baumstark 
and  L.  Mohr  ( Chem .  Zentr.,  1907,  i,  55 — 56,  from  Zeitsch.  exp.  Path. 
Ther.,  3,  675 — 687  ;  687 — 690). — The  excretion  of  the  acetone  group 
of  substances  increases  on  the  first  day  of  hunger ;  so  also  does  that  of 
ammonia.  The  ammonia  formed  is  insufficient  to  neutralise  the  acids. 
The  origin  of  acetone  substances  is  mainly  fat  and  fatty  acids. 

The  only  source  of  the  urinary  indican  found  was  the  indole  formed 
in  the  intestine.  W.  D.  H. 

Assimilation  of  Phosphoric  Acid  and  Calcium  from 
Calcium  Phosphates  by  Growing  Animals.  Albin  Kohler, 
Fr.  Honcamp,  and  P.  Eisenkolbe  ( Landw .  Versuchs-Stat.,  1907,  65, 
349— *380.  Compare  A bstr.,  1905,  ii,  265). — Further  experiments  with 
lambs  showed  that  precipitated  tricalcium  phosphate  and  dicalcium 
phosphate  are  about  equal  in  food  value.  The  amount  of  phosphoric 
acid  supplied  was  1  ‘5  gram  instead  of  3  grams  as  previously  employed. 

N.  H.  J.  M. 

Fate  of  Radium  after  its  Introduction  into  the  Animal 
Organism.  Gustave  M.  Meyer  {J.  Biol.  Chem.,  1907,  2,  461 — 480). — 
Radium  introduced  by  any  channel  finds  its  way  into  all  the  tissues ;  its 
excretion  continues  for  a  long  time  in  the  urine  and  largely  with  the 
feeces  ;  its  removal  by  lungs  or  skin  was  not  examined.  In  its  distribu¬ 
tion  and  elimination  it  resembles  metal3  of  the  alkaline  earth  series. 

W.  D.  H. 

Ethyl  Alcohol  and  Ethyl  Esters  in  the  Animal  Body. 

Felix  Reach  ( Biochem .  Zeitsch.,  1907,3,326 — 334). — The  old  state¬ 
ment  that  animal  organs  and  tissues  contain  small  amounts  of  alcohol 
is  confirmed.  Small  amounts  of  ethyl  esters  are  present  also. 

W.  D.  H. 

Fluorine  in  the  Shells  of  Molluscs.  P.  Carles  ( Compt .  rend., 
1907,  144,  437 — 438). — The  liquid  obtained  by  dissolving  oyster  shells 
in  dilute  hydrochloric  acid  does  not  contain  fluorine.  When,  however, 
the  shells  are  calcined,  finely  powdered,  boiled  for  two  hours  in  water, 
made  alkaline  with  .potassium  carbonate,  and  the  resulting  liquid 
filtered  and  cautiously  neutralised  with  acetic  acid  in  the  presence  of 
barium  chloride,  a  precipitate  is  obtained  which  appreciably  etches 
glass  under  the  conditions  previously  described  (this  vol.,  ii,  129).  It 
is  preferable,  however,  to  treat  the  crushed  shells  with  about  five  times 
their  weight  of  water,  add  sufficient  acetic  acid  (together  with  a  little 
barium  chloride)  to  dissolve  them,  and  estimate  the  fluorine  in  the 
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filtrate  (which  contains  the  greater  quantity),  and  in  the  residue  (after 
dissolution  in  dilute  hydrochloric  acid)  by  precipitation  with  barium 
chloride  in  neutral  or  ammoniacal  solution  and  treatment  of  the  pre¬ 
cipitated  barium  fluoride  as  in  the  preceding  method. 

The  shells  of  fresh  Arcachon  oysters  and  mussel  shells  from  the 
same  basin  contain  0'012°/o  fluorine  (ten  times  as  much  as  in  sea 
water),  and  fossil  oyster  shells  from  Sainte  Croix-du-Mont  contain 
0-0 15%-  The  author  concludes  (1)  that  fluorine  is  easily  evolved 
from  fluorides  dissolved  in  water  when  mixed  with  hydrochloric  acid 
and  a  carbonate ;  (2)  that  the  alkaline  earth  fluorides  are  more  soluble 
in  acetic  acid  than  is  generally  believed,  and  (3)  that  oysters  and 
mussels  assimilate  alkali  earth  fluorides  from  sea  water  for  the  con¬ 
solidation  of  their  shells.  E.  H. 

The  Organic  Substance  in  the  Skeletal  Tissues  of 
Anthozoa.  I.  Carl  Th.  Morner  ( Zeitsch .  physiol.  Chem.,  1907, 
51,  33 — 63). — In  the  investigation  of  Gorgonia  and  related  animals, 
iodine  was  found  to  be  a  constant  constituent  of  the  skeletal  material ; 
the  amount  of  iodine  varied  from  0‘05%  to  8‘92°/0.  In  contradiction  of 
former  observers,  bromine  is  also  constantly  present,  its  amount  vary¬ 
ing  from  0'23%  to  4-2°/0.  Bromogorgonic  acid  is  probably  analogous  to 
iodogorgonic  acid.  The  amount  of  chlorine  is  usually  insignificant. 
The  haloids  are  in  organic  combination.  The  amount  of  sulphur  was 
about  l°/0,  thus  putting  the  substance  out  of  the  keratin  group.  The 
variations  described  do  not  appear  to  depend  on  climate,  composition 
of  the  sea  water,  age  of  the  animal,  or  to  be  related  to  the  physieal 
characters  (colour,  texture,  hardness,  elasticity,  &c.)  of  the  skeleton. 

W.  D.  H. 

The  Influence  of  Alcohol  on  Hydrolysing  Enzymes. 

Bernhard  Schondorff  and  C.  Victoroff  {P finger's  Archiv,  1907,  110, 
495 — 516). — Seegen’s  statement  that  glycogen  disappears  from  livers 
treated  with  alcohol  is  incorrect.  If  the  liver  is  finely  divided  and 
immediately  treated  with  at  least  twice  its  volume  of  96%  alcohol,  its 
percentage  of  glycogen  remains  unchanged.  The  same  is  true  for 
muscle,  but  the  greater  difficulty  of  rapidly  mincing  muscle  must  be 
taken  into  account.  The  diastatic  ferment  is  not  killed  by  the  alcohol ; 
on  removal  of  the  alcohol ;  its  activity  is  undiminished.  Cooling  to 
-  21°  for  five  days  does  not  destroy  the  ferment.  At  the  room  tempera¬ 
ture  the  glycogen  diminishes  in  muscles  3  thus  dog’s  muscle  lost  17%  of 
its  glycogen  in  forty -five  minutes,  and  ox  muscle  33%  in  eighty- 
five  minutes.  W.  D.  H. 

Crab  Extract.  D.  Ackermann  and  Friedrich  Kutscher  ( Zeitsch . 
Nahr.  Genussm.,  1907,  13,  180 — 184). — A  sample  of  crab  extract  was 
found  to  contain  considerable  quantities  of  tyrosine,  leucine,  arginine, 
and  lysine,  but  the  two  characteristic  bases  present  in  meat  extracts, 
creatine  and  creatinine,  were  absent.  W.  P.  S. 

Chemical  and  Biological  Investigation  of  Surviving  Organs. 
Wilhelm  Wiechowski.  The  Uricolytic  Ferment  of  Ox-Kidney 
and  Dog’s  Liver.  W.  Wiechowski  and  Hugo  Wiener.  The 
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Products  of  Fermentative  Uric  Acid  Decomposition 
in  Animal  Organs.  W.  Wiechowski  ( Beitr .  Chem. 
Physiol.  Path.,  1907,  9,  232—246  ;  247—294  ;  295—310).— 

The  first  paper  deals  with  methods,  drying,  mincing,  extraction,  use  of 
antiseptic  (toluene),  &c.  The  ferment  which  destroys  uric  acid  was 
obtained  from  the  dry  powered  organ ;  it  is  an  oxydase  which  is  only 
active  in  neutral  or  faintly  alkaline  media.  It  is  destroyed  at  50°. 
The  presence  of  0*08%  thymol  inhibits  its  action  somewhat,  as  also  do 
toluene,  fluorides,  or  various  extractives  in  the  organs  investigated 
(ox-kidney  and  dog’s  liver)  ;  calcium  chloride  and  potassium  acetate 
have  no  harmful  effect  on  it,  but  proteolytic  ferments,  urea,  alcohol, 
and  ammonium  sulphates  have.  It  is  contained  in  the  cells,  not  in  the 
plasma  of  the  organs.  As  a  result  of  its  activity,  urea  was  never 
found,  but  the  uric  acid  is  oxidised  quantitatively  into  allantoin  in  vitro. 

W.  D.  H. 

Excretion  of  Amino-acids  and  Total  Nitrogen  during  In¬ 
anition.  Theodor  Bruosch  and  Bahel  Hirsch  {Chem.  Zentr.,  1907, 
i,  55  ;  from  Zeitsch.  exp.  Path.  Ther.,  3,  638 — 644). — Particulars  are 
given  as  to  the  fall  in  total  nitrogen  excreted  in  two  cases  of  fasting. 
In  one  case,  it  was  greater  than  in  another.  The  amino-acids  of  the 
urine  were  not  increased  ;  glycine  was  not  detected.  The  assimilation 
for  alanine  was  lowered,  but  glycine  and  leucine  were  well  assimilated. 

W.  D.  H. 

Hippuric  Acid  Synthesis  and  Benzoic  Acid  Excretion  in 
Dogs.  Theodor  Brugsch  and  Rahel  Hirsch  {Chem.  Zentr.,  1907,  i, 
57 ;  from  Zeitsch.  exp.  Path.  Ther.,  3,  663 — 674). — The  power  of 
synthesising  hippuric  acid  is  less  in  dogs  than  in  rabbits.  If 
benzoic  acid  is  given  to  a  dog,  the  greater  part  is  excreted  unchanged 
in  the  urine,  and  part  as  an  unidentified  compound.  W.  D.  H. 

Occurrence  of  Pyridine  Methochloride  in  Urine  and  its 
Relation  to  Tobacco  Smoking  and  Coffee  Drinking.  Friedrich 
Kutscher  and  Albert  Lohmann  {Zeitsch.  Nahr.  Genussm.,  1907,  13, 
177 — 179). — From  the  bases  occurring  in  human  urine,  pyridine  metho¬ 
chloride  has  been  isolated  and  identified.  The  theory  is  advanced  that 
its  occurrence  is  due  to  either  tobacco  smoking  or  coffee  drinking,  as 
pyridine  is  known  to  be  present  in  tobacco  smoke  and  in  aqueous 
decoctions  of  roasted  coffee.  In  confirmation  of  this,  it  has  been 
shown  that  the  administration  of  pyridine  to  dogs  is  followed  by  the 
presence  of  pyridylmethylammonium  compounds  in  the  urine. 

W.  P.  S. 

Excretion  of  Phosphoric  Acid  during  Experimental  Acidosis 
in  Rabbits.  R.  Fitz,  C.  L.  Alsberg,  and  Lawrence  J.  Henderson 
{Amer.  J.  Physiol.,  1907,  18,  113 — 122). — If  rabbits  are  fed  with  acids, 
the  urinary  phosphoric  acid  is  at  first  increased,  and  then  decreased. 
This  supports  the  theory  that  phosphates  are  primarily  concerned  with 
neutralising  acid  and  removing  it  from  the  body.  W.  D.  H. 
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Katabolism  of  Fatty  Acids  in  Diabetes.  II.  Julius  Baer 
and  L^on  Blum  ( Chem .  Zentr.,  1907,  i,  185  ;  from  Arch.  exp.  Patlu 
Pharm.  J.,  56,  92  — 100). — Fatt}'  acids  containing  four  carbon  atoms 
in  a  straight  chain  (a-  and  /3-methylbutyric  and  a-  and  /3-ethylbutyric 
acids)  are  converted  by  the  diabetic  organism  into  hydroxybutyric 
acids.  Those  containing  a  similar  chain  of  three  or  five  carbon  atoms 
are  not.  Ethylmalonic  acid  and  methylsuccinic  acid  have  no  effect  on 
the  excretion  of  hydroxybutyric  acid  ;  leucine,  tyrosine,  and  phenyl¬ 
alanine  increase  it.  W.  D.  H. 

Experimental  Diabetes  after  Extirpation  of  the  Pancreas 
in  Selachians.  Y.  Diamare  ( Chem .  Zentr .,  1907,  i,  359  ;  from  Zentr. 
Physiol.,  20,  617 — 620). — The  blood  of  Selachian  fishes  is  free  from 
dextrose,  but  after  extirpation  of  the  pancreas,  the  blood  of  Torpedo 
marmorata  reduces  Fehliug’s  solution,  and  aqueous  extracts  of  the 
kidney  contain  sugar.  W.  D.  H. 

Gout.  VII.  Relationship  Between  Uric  Acid  and  Amino- 
acids.  Heinrich  Kionka  and  Frnst  Frev  (Chem.  Zentr.,  1907,  i, 
58  ;  from  Zeitsch.  exp.  Path.  Ther.,  3,  597 — 603.  Compare  Abstr.,  1905, 
ii,  742). — After  adding  uric  acid  to  living  blood,  the  presence  of 
glycine  can  be  detected  by  its  conversion  into  the  /?  naphthalene- 
sulphonyl  derivative,  and  microscopic  examination.  There  does  not 
appear  to  be  an  essential  difference  in  the  excretion  of  the  amino- 
acids  in  gouty  cases,  and  normal  persons  ;  at  most  the  insufficiency  can 
only  be  relative.  E.  W.  W. 

Metabolism  of  Phosphoric  Acid  and  Calcium  in  Osteo¬ 
malacia  under  the  Influence  of  Phosphorus  Treatment. 
Gerhard  Hotz  (Chem.  Zentr.,  1907,  i,  55  ;  from  Zeitsch.  exp.  Path. 
Ther.,  3,  605 — 632). — Phosphorus  treatment  in  two  cases  influenced 
calcium  metabolism  beneficially  as  long  as  it  was  continued. 

W.  D.  H. 

The  Behaviour  of  Iodine  in  Tuberculous  Animals.  Oswald 
Loeb  and  Louis  Michaud  (Biockem.  Zeitsch.,  1907,  3,  307 — 314). — 
Tuberculous  tissues  absorb  iodine  compounds  in  increased  measure. 
This  is  regarded  as  a  support  to  Jakoby’s  hypothesis  that  remedial 
agents  link  themselves  to  the  diseased  tissues.  The  iodine  is  present 
in  organic  combination  which  is  not  insoluble  in  alcohol. 

W.  D.  H. 

Lactic  Acid  in  the  Urine  of  Pernicious  Vomiting  of 
Pregnancy.  Frank  B.  Underhill  (J.  Biol.  Chem.,  1907,  2, 
485 — 487). — A  case  of  pernicious  vomiting  in  pregnancy  is  recorded 
with  an  analysis  of  the  urine.  The  high  percentage  of  ammonia  at 
the  expense  of  the  urea  (noted  also  in  previous  cases)  is  due  to  an 
effort  to  correct  excessive  formation  of  organic  acids.  Lactic  acid  was 
found  in  the  urine,  and  was  separated  as  zinc  para-lactate. 
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Physiological  Action  of  Tetramethylarsonium  Iodides. 
Emil  Burgi  ( Ghem .  Zentr.,  1907,  i,  152  ;  from  Arch.  exp.  Path.  Pharm. , 
56,  101 — 113). — See  this  vol.,  i,  302. 

Local  Action  of  Cocaine  and  Allied  Substances  on  Motor 
Nerves.  A.  Lawen  (Ghem.  Zentr.,  1907,  i,  182;  from  Arch.  exp. 
Path.  Pharm.,  56,  138 — 160). — Isotonic  solutions  of  cocaine,  novo- 
cocaine,  alypine,  and  stovaine,  were  applied  to  a  frog’s  sciatic  nerve  ; 
within  an  hour  the  excitability  dropped  to  less  than  half.  By 
indifferent  fluids,  these  materials  can  be  washed  out  completely ;  this 
occurs  most  rapidly  with  novococaine.  After  stovaine  the  original 
excitability  never  returned.  W.  D.  H. 

Acid  Poisoning.  II.  Hans  Eppinger  (Ghem.  Zentr.,  1907,  i,  55  ; 
from  Zeitsch.  exp.  Path.  Ther.,  3,  530 — 538). — A  rabbit  can  be  made  to 
exhibit  tolerance  towards  acids  by  increasing  the  protein  in  its  diet ; 
a  dog  loses  its  natural  tolerance  by  reduction  of  its  protein  food.  In 
rabbits,  subcutaneous  adminstration  of  the  protein  has  a  similar  effect. 
The  products  of  protein  cleavage  when  given  in  the  diet  possibly 
neutralise  the  acids  given.  It  is  not  established,  however,  that  giving 
amino-acids  by  the  mouth,  or  urea  subcutaneously,  will  relieve  the 
coma  of  diabetes.  W.  D.  H. 

Toxolecithide  of  Bee  Poison.  J.  Morgenroth  and  IT.  Carpi  (Ghem. 
Genlr.,  1906,  ii,  1854;  from  Perl.  klin.  Woch.,  43,  1424 — 1425). — The 
solution  obtained  by  treating  freshly  extracted  bee  stings  and  the  drops 
of  poison  adhering  to  them  with  equal  parts  of  a  physiological  sodium 
chloride  solution  and  glycerol  has  a  haemolytic  action  on  different 
kinds  of  blood,  and  the  effect  is  considerably  increased  by  the  addition 
of  very  small  quantities  of  lecithin,  the  quantity  of  the  latter  is 
insufficient  to  have  any  injurious  action.  The  neutral  solution  of  the 
prolecithide  of  the  bee  poison  is  not  as  stable  as  that  of  cobra  poison, 
but  the  toxolecithide  is  very  little  affected  by  change  of  temperature. 
The  filtrate,  obtained  by  treating  a  mixture  of  1'5  c.c.  of  the  original 
solution  of  bee  poison  with  an  equal  vol.  of  5%  lecithin  solution  and 
filtering  at  37°  after  twenty-four  hours,  gives  a  fiocculent  precipitate 
on  the  addition  of  22  c.c.  of  absolute  alcohol  and  150  c.c.  of  ether; 
the  precipitate  forms  a  clear  solution  in  physiological  sodium  chloride 
solution.  When  the  poison  is  treated  in  a  similar  way,  but  without 
the  addition  of  lecithin,  a  very  small  precipitate  is  obtained  which  has 
not  a  haemolytic  action.  The  haemolytic  action  of  the  mixture  of  the 
poison  and  lecithin  is  decreased  by  cholesterol.  It  is  apparent,  there¬ 
fore,  that  bee  poison  contains  a  substance  (prolecithide)  which  resembles 
the  poison  of  snakes  and  scorpions  and  combines  with  lecithin  to 
form  a  peculiar  toxolecithide.  E.  W.  W. 
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Denitrification  of  Soil.  Gaspare  Ampola  and  S.  de  Grazia 
( Gazzettci ,  1906,  36,  ii,  893 — 905.  Compare  Abstr.,  1905,  ii,  194). — 
Further  experiments  have  confirmed  those  of  Ampola  ( loc .  cit.) 
on  the  relative  values  as  manures  of  calcium  and  sodium  nitrates,  and 
of  green  material,  stable  manure  and  straw.  Experiments  with  sheep, 
cow,  and  horse  manures  show  that  the  first  is  the  most  and  the  last  the 
least  useful.  Stable  manure  has  practically  the  same  action  as  straw 
alone.  The  supposed  dangers  attending  the  use  of  stable  manure  are 
unfounded,  provided  that  it  is  employed  in  as  putrid  a  condition  as 
possible  and  that  the  application  of  nitrate  is  delayed  until  the  organic 
matter  has  undergone  decomposition.  T.  H.  P. 

Nitrogenous  Nutrition  of  Yeast.  Hans  Pringsheim  ( Biochem . 
Zeitsch .,  1907,  3,  121 — 286). — The  paper  is  divided  into  three  parts. 
Part  1  deals  in  full  with  the  kind  of  nitrogenous  combination  neces¬ 
sary  for  the  action  of  yeast,  and  the  results  have  already  appeared  in  a 
preliminary  communication  (this  vol.,  ii,  44).  Part  2  deals  with  the 
influence  of  nitrogenous  nutriment  on  fermentation,  growth,  and 
nitrogenous  metabolism  of  the  yeast.  The  experiments,  which  are 
throughout  of  an  exhaustive  kind,  were  made  with  three  kinds  of 
yeast.  If  peptone  is  employed,  increasing  concentration  leads  to 
increased  growth  and  ferment  activity.  If  leucine,  asparagine,  or 
ammonium  sulphate  are  used,  fermentation  diminishes  with  increasing 
concentration.  The  highest  economic  factor,  that  is  quickest  fermenta¬ 
tion  and  least  nitrogenous  metabolism,  was  obtained  with  asparagine. 
A  combination  of  asparagine  and  ammonium  sulphate  at  the  most 
favourable  minimum  of  0'008%  nitrogen  gave  the  greatest  ferment 
action  of  all  combinations,  except  in  the  case  of  peptone.  High  con¬ 
centration  of  leucine  acts  unfavourably  on  killed  yeast  (zymase). 
The  optimum  of  cell-growth  and  fermentation  go  together  in  the  case 
of  peptone,  but  not  with  the  other  substances  ;  the  most  favourable 
percentage  of  nitrogen  for  growth  being  here  0-03  instead  of  0'008. 
In  estimating  nitrogenous  metabolism,  the  nitrogen  in  the  surrounding 
liquid  must  be  taken  into  account  as  well  as  that  in  the  dried  yeast. 
Yeast  obtains  its  energy  supply  not  only  from  fats  and  carbohydrates, 
but  also  by  the  fission  of  nitrogenous  substances  leading  to  the  evolu¬ 
tion  of  carbon  dioxide. 

The  third  part  of  the  paper  deals  with  the  question  of  the  by¬ 
products,  glycerol,  succinic  acid,  and  especially  fusel  oil.  These  are 
regarded  as  pure  excreta  of  no  more  use  to  the  yeast  in  its  metabolism  ; 
the  general  conclusion  regarding  fusel  oil  is  that  no  fermentation 
occurs  without  the  presence  of  amino-acids  which  yield  fusel  oil  in  the 
fermenting  fluid,  and  therefore  no  fermentation  takes  place  without 
the  simultaneous  formation  of  fusel  oil.  W.  D.  H. 
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Influence  of  Manganese  Salts  on  Alcoholic  Fermentation. 
E.  Kayser  and  H.  Marchand  ( Compt .  rend.,  1907,  144,  574 — 575). — 
When  manganese  sulphate  is  added  to  fruit  musts,  vvhieh  are  to  be 
fermented  with  yeast,  there  is  an  increase  in  the  amount  of  alcohol, 
glycerol,  and  acids  formed,  but  the  initiation  of  fermentation  occurs 
later  the  greater  the  amount  of  manganese  sulphate  added.  Manganese 
lactate  and  acetate  produce  practically  the  same  effect  as  the  sulphate 
when  added  in  equivalent  quantity,  but  the  phosphate  and  succinate 
lead  to  the  production  of  less  alcohol  and  more  glycerol.  With 
manganese  nitrate,  fermentation  sets  in  rapidly,  and  the  amount  of 
sugar  consumed  is  about  the  same  as  when  manganese  sulphate  is 
added.  The  addition  of  potassium  nitrate  to  the  must  leads  to  a 
smaller  consumption  of  sugar  than  when  yeast  is  used  alone. 

T.  A.  H. 

Migration  of  Soluble  Principles  in  Plants.  Gustave  Andr^ 
{Compt.  rend.,  1907,  144,  383 — 386.  Compare  this  vol.,  ii,  291). — 
The  soluble  matters  of  artichoke  roots  and  roots  of  Phytolacca  increase 
in  the  relation  of  1  : 1  "5  in  three  or  in  two  and  a  half  months ;  the 
roots  are,  therefore,  reserve  organs.  In  the  stems  of  artichoke  the 
increase  in  soluble  matter  is  still  greater,  whilst  there  was  a  loss  in 
the  stems  of  Phytolacca.  The  leaves  of  artichoke  remained  almost 
constant,  the  production  of  sugar  being  coincident  with  an  equal 
migration  to  the  stems  and  roots.  In  the  case  of  Phytolacca,  the 
migration  of  soluble  substances  from  the  leaves  was  in  excess  of  the 
production  ;  in  this  case  the  migration  was  not  only  towards  the  roots 
as  seed  production  had  commenced.  N.  H.  J.  M. 

Starch  Meal.  W.  H.  Bloemendal  (Chem  Zentr.,  1907,  i,  176 — 177  ; 
from  Pharm.  WeeJcblad.,  43,  1249 — 1265). — The  composition  of  the 
different  kinds  of  starch  meal  given  below  was  found  to  agree  with  the 
formula  (C6H10O5)a;,  and  the  following  constants  are  also  quoted  in  the 
abstract  : 


D  in  water. 

D  in  96% 
alcohol. 

Ash. 

Water. 

Heat  of 
combustion. 

Arnylum 

solani . 

.  1-458 

1-488 

0-26 

19-88 

4000  cal. 

99 

oryzse . 

1-498 

1-485 

0-58 

13-23 

4001  „ 

tritici . 

,.  1-476 

1-484 

0-40 

15-95 

4004  „ 

99 

marantse.. 

.  1-474 

1-495 

0-22 

16-61 

4027  „ 

Owing  to  the  difficulties  of  the  determination  of  the  density  the 
figures  in  the  first  two  columns  can  only  be  regarded  as  approximate. 
^3-Amylose  is  the  chief  component  of  starch  meal ;  the  quantity  of 
a-amylose  varies  from  8-3%  to  17%,  and  amylodextrin  and  other  pro¬ 
ducts  of  hydrolysis  are  abo  present.  The  difference  between  the  two 
kinds  of  amylose  depends  on  a  difference  in  the  content  of  water  and 
a-amylose  which  does  not  give  a  blue  coloration  with  iodine  readily 
passes  into  /3-amylose  which  gives  a  blue  coloration.  a- A  my  lose 
is  insoluble  in  water,  and  a  solution  of  starch  therefore  contains  only 
/3-amylose ;  the  solution  is  unstable,  and  deposits  a  substance  which 
resembles  the  original  starch,  but  in  which  the  proportion  of  a-  and 
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/3-amylose  is  different.  It  is  posdble  that  the  two  amyloses  are 
chemically  identical  and  the  difference  merely  dependent  on  a  different 
arrangement  of  the  pseudo-crystalline  needles.  The  presence  of 
amylodextrin  is  indicated  by  the  red  coloration  which  is  formed  on 
addition  of  iodine  solution,  and  this  substance  was  detected  in  starch 
meal  from  Chelidonium  majus,  Gentiana  lutecc ,  Iris  germanica,  Phalce- 
nopsis  spec,  Serapias  lingua ,  and  Stanhopea  oculata,  but  it  was  not 
found  in  a  commercial  sample  of  Amylum  marantse.  E.  W.  W. 

Presence  of  Formaldehyde  in  Green  Plants.  G.  Kimpflin 

( Compt .  rend.,  1907,  144,  148 — 150). — When  a  concentrated  solution 
of  hydrogen  sodium  sulphite  containing  an  excess  of  jt>-methylamino- 
m-cresol  is  introduced  by  means  of  a  capillary  tube  into  a  leaf  of 
Agave  mexicana,  exposed  to  light  for  a  short  time  until  the  solution 
has  penetrated,  a  red  precipitate  is  formed  indicating  the  presence  of 
formaldehyde.  The  precipitate  is  seen  by  immersing  a  section  of  the 
impregnated  portion  of  the  leaf  in  absolute  alcohol,  and  examining  a 
portion  in  a  drop  of  water. 

A  number  of  aldehydes  and  aldehydic  compounds  were  treated  with 
^-methylamino-m-cresol.  Various  colorations  (green,  yellow,  and 
reddish-brown),  generally  very  unstable,  were  obtained,  whilst  form¬ 
aldehyde  gives  a  permanent  red  colour.  N.  H.  J.  M. 

Detection  of  Formaldehyde  in  Plants.  Gino  Pollacci  ( Atti 
R.  Accad.  Lincei,  1907,  [v],  16,  i,  199 — 205.  Compare  Abstr.,  1900, 
ii,  160).— A  criticism  of  work  on  the  presence  of  formaldehyde  in 
leaves,  and  the  methods  used  for  its  detection  in  them.  T.  H.  P. 

Phytochemical  Observations  Regarding  Hydrocyanic  Acid. 
H.  G.  F.  Zijnen  Wabtel  ( Pharrn .  Weekblad.,  1907,  44,  178 — 180). — By 
experiments  on  the  leaves  of  Prunus  laurocerasus,  the  author  proved  that 
heating  to  60°  does  not  prevent  the  complete  decomposition  of  the  gluco- 
side  by  the  enzyme  present.  In  addition  to  the  glucoside,  Prunus  lauro¬ 
cerasus  contains  traces  of  free  hydrogen  cyanide.  The  presence  or 
absence  of  light  during  germination  has  no  influence  upon  the  amount 
of  hydrogen  cyanide  present  in  shoots  of  Linum  usitatissimum,  and 
the  use  of  nitrogenous  and  non-nitrogenous  nutriment  (such  as  peptone 
and  sugar)  with  a  view  to  stimulate  its  production  did  not  yield 
positive  results. 

By  means  of  amygdalin,  the  presence  of  emulsin  or  a  related  enzyme 
has  been  detected  in  Rosacece,  in  many  Papilionacece,  and  in  varieties 
of  Vida,  Lathyrus,  Cytisus,  and  Orobus ,  but  not  in  Lupinus  and 
Trifolium.  A  positive  reaction  was  also  yielded  by  Ribes  Americanum, 
Deutzia  gracilis,  various  Liliacece  and  Juncacece,  and  certain  Gramineas 
and  Cyperacece. 

The  potato  is  poisoned  by  a  solution  of  potassium  ferrocyanide  con¬ 
taining  one-fiftieth  of  a  gram-molecule  per  litre,  and  by  one  of  mercuric 
cyanide  of  one-tenth  this  strength.  Potassium  ferricyanide,  potassium 
thiocyanate,  potassium  cyanide,  potassium  silver  cyanide,  and  chloral 
hydrocyanide  were  also  more  or  less  injurious  to  the  plants  examined, 
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On  the  other  hand,  solutions  of  amygdalin  containing  one-tenth  of  a 
gram-molecule  per  litre  were  innocuous  to  potatoes  and  sugar-beet. 

A.  J.  W. 

Formation  and  Distribution  of  Essential  Oil  in  a  Perennial 
Plant.  Eugen  Charabot  and  G.  Laloue  ( Compt .  rend.,  1907,  144, 
152 — 154). — The  plant,  Artemisia  absynthium,  was  examined:  (1) 
September  26,  1904,  long  before  the  flowering  period;  (2)  July  10, 
1905,  when  flowering  commenced ;  (3)  August  4,  1905,  and  (4)  Sept¬ 
ember  2,  1905,  the  end  of  the  flowering  period.  At  the  first  period 
when  leaves  preponderate,  the  roots  do  not  contain  any  essential  oil, 
whilst  the  leaves  contain  more  than  the  stems.  At  the  second  period, 
the  stems  predominate  ;  the  roots  then  contain  more  essential  oil  than 
the  stems,  and  the  proportion  in  all  parts  of  the  plant  is  increased. 
At  the  third  period,  the  stems  still  predominate,  and  the  accumula¬ 
tion  of  the  essence  in  the  roots  is  still  more  evident.  By  the  end  of 
the  flowering  period  the  proportion  of  leaf  becomes  relatively  greater, 
owing  to  renewed  leaf  production. 

The  odoriferous  substances  are  produced  most  actively  at  the 
beginning  of  the  development  of  the  plant,  whilst  they  are  consumed 
during  the  period  of  fructification.  In  practice  it  is  desirable  to 
prevent  the  fructification  of  the  flower,  or  else  to  extract  the  essence 
before  this  is  accomplished.  N.  H.  J.  M. 

Successive  Distributions  of  the  Terpenic  Compounds 
Amongst  the  Different  Organs  of  a  Living  Plant.  Eugene 
Charabot  and  G.  Laloue  (Compt.  rend.,  1907,  144,  435 — 437.  Com¬ 
pare  Abstr.,  1904,  ii,  365,  581,  634;  1905,  ii,  112,  549;  1906,  ii,  385). 
— (1)  Long  before  the  appearance  of  the  first  inflorescence  it  is  found 
that  wormwood  ( Artemisia  absynthium)  yields  an  essence  containing 
only  traces  of  thujone.  The  essential  oil  contained  in  the  stem  is  more 
soluble  than  that  in  the  leaf.  The  essence  of  wormwood  from  the 
middle  of  France,  extracted  either  from  the  wild  or  the  cultivated 
plant,  differs  considerably  in  composition  from  those  of  the  Parisian 
region  and  from  the  American  essence ;  the  latter  are  richer  in 
thujone  and  poorer  in  combined  thujol  than  the  former.  (2)  When 
the  first  inflorescence  appears,  an  essence  is  found  in  them  less  soluble 
than  that  in  the  leaves,  as  has  already  been  found  with  sweet  basil  at  a 
corresponding  stage.  The  highest  proportion  of  ethers  is  found  in  the 
essence  from  the  roots,  that  from  the  stems  contains  the  next  lower  pro¬ 
portion,  then  comes  that  from  the  inflorescences,  and  finally  that  from 
the  leaves.  The  essence  from  the  leaves  contains  the  greatest  amount 
of  thujone,  that  from  the  stems  only  traces.  At  the  beginning  of  the 
inflorescence  the  ethers  accumulate  in  the  root,  whilst  the  proportion  of 
thujone  becomes  relatively  great.  (3)  During  fructification  the  weight 
of  the  essence  diminishes  in  the  leaf  and  in  the  inflorescence.  Analysis 
shows  that  the  quantity  of  thujol  in  the  inflorescence  increases 
although  the  amount  of  essence  diminishes.  (4)  On  completion  of 
fructification,  new  shoots  bring  a  fresh  quantity  of  essence.  The 
essence  disappears  in  the  dried  inflorescences,  but  whilst  in  the  preced¬ 
ing  stage  the  relatively  soluble  thujol  increased,  it  now  undergoes  the 
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greatest  diminution.  This  is  explained,  as  in  the  case  of  sweet  basil, 
by  the  partial  return  of  the  essential  oil  to  the  green  organs  when  the 
function  of  the  flower  is  complete.  E.  H. 

Glycolytic  Enzymes  in  Vegetable  Organisms.  Julius  Stoklasa, 
Adolf  Ernest,  and  Karl  Chocenskv-  ( Zeitsch .  physiol.  Chem.,  1907, 
50,  303 — 360). — In  most  cases  anaerobic  metabolism  in  the  organs  of 
seeds  appears  to  be  identical  with  alcoholic  fermentation,  as  does  the 
anaerobic  breathing  of  frozen  organs  of  the  same  plants  and  of  beet¬ 
root  and  potatoes.  The  freezing  of  plant  tissues  does  not  appear  to 
affect  the  ratio — aerobic/anaerobie  breathing.  The  process  of  freezing 
does  not  destroy  zymase  or  lactacidase,  but  they  cannot  be  isolated  from 
the  frozen  tissues. 

Peat  and  coal  undergo  autoxidation,  and  the  evolution  of  carbon 
dioxide  is  partially  due  to  autoxidation  and  partially  to  enzymatic 
action. 

Details  are  given  for  the  isolation  of  the  crude  enzymes  and  for  the 
detection  of  the  various  fermentation  products,  including  lactic  acid, 
ethyl  alcohol,  and  acetic  acid. 

The  general  conclusion  drawn  is  that  plant  cells  contain  enzymes 
which  induce  lactic  and  alcoholic  fermentations  ;  these  enzymes 
resemble  zymase  and  lactacidase  respectively.  These  are  regarded 
as  primary  processes,  secondary  reactions  consist  in  the  degradion  of 
the  primary  products  by  enzymatic  action  in  the  presence  of  oxygen. 
These  secondary  reactions  produce  acetic  acid,  methane,  formic  acid, 
and  hydrogen,  which  can  undergo  further  oxidation  to  carbon  dioxide 
and  water.  J,  J.  S, 

Glycolytic  Enzymes  in  Vegetable  Organisms.  Julius 
Stoklasa,  Adolf  Ernest,  and  Karl  Chocensky  ( Zeitsch .  physiol. 
Chem.,  1907,  51,  156 — 157.  Compare  preceding  abstract). — The 
existence  of  glycolytic  enzymes  in  the  seedlings  of  plants  other  than 
those  previously  investigated  is  described.  Zymase  leads  to  the 
appearance  of  lactic  acid,  and  lactacidase  to  that  of  alcohol  and  carbon 
dioxide.  W.  D.  H. 

Composition  of  Vegetable  Juices  from  Stems  and  Leaves. 
Gustave  Andre  ( Compt .  rend.,  1907,  144,  276 — 278). — The  amounts 
of  ash  and  total  nitrogen  were  determined  in  the  juices  expressed 
under  different  degrees  of  pressure  from  the  stems  and  leaves  of 
Jerusalem  artichoke  and  Phytolacca  decandra  at  four  different  periods 
of  growth  (compare  this  vol.,  ii,  122).  K.  H.  J.  M. 

Eriodictyon  Glutinosum.  Gustav  Mossler  ( Annalen ,  1907, 
351,  233 — 254.  Compare  Power  and  Tutin,  Abstr.,  1906,  ii,  885). 
• — A  number  of  substances  have  been  stated  by  previous  authors  to 
occur  in  Eriodictyon  glutinosum,  but  have  not  been  chemically  charac¬ 
terised.  The  present  investigation  was  undertaken  in  consequence  of 
the  increasing  use  of  the  drug. 

On  distillation  in  a  current  of  steam,  eriodictyon  yields  a  distillate 
the  odour  of  which  indicates  the  presence  of  small  quantities  of  an 
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ethereal  oil,  which,  however,  could  not  be  isolated.  The  fat  extracted 
by  means  of  light  petroleum,  crystallises  from  alcohol  in  leaflets, 
m.  p.  54°;  has  the  acid  number,  33T — 33‘4  ;  the  hydrolysis  number, 
102T — 102-5,  and  the  iodine  number,  91 — 91*5;  and  on  hydro¬ 
lysis  with  alcoholic  potassium  hydroxide,  yields  an  unsaturated 
acid,  C15H2S02,  m.  p.  47 — 48°,  b.  p.  250 — 270°/20  mm.,  which  forms 
a  lead  salt  soluble  in  ether,  and  a  dibromide ,  C15H2g02Br2.  The 
portion  of  the  fat  not  hydrolysed  by  potassium  hydroxide  consists 
of  a  saturated  hydrocarbon,  m.  p.  66°,  b.  p.  270 — 280°/15  mm.  The 
analytical  and  other  data  do  not  yet  suffice  to  indicate  the  exact 
formula;  it  lies  between  the  limits  C27H5f.  an<^  ^31^64- 

Treatment  of  the  residue  from  the  light  petroleum  extraction  with 
ether  leads  to  the  isolation  of  chlorophyll,  resinous  substances,  and 
eriodictyonone,  C15H70(0H)4-0Me,  m.  p.  214 — 215°  (corr.),  which  crys¬ 
tallises  from  alcohol,  gives  a  deep  red  coloration  with  traces  of 
alcoholic  ferric  chloride,  reduces  moist  silver  oxide  or  Fehling’s  solu¬ 
tion,  and  remains  unchanged  when  boiled  with  4%  sulphuric  acid. 
The  tetra-acetyl  derivative,  C15H7O(0Ac)4-OMe,  crystallises  from  a 
mixture  of  alcohol  and  ether  in  stout,  colourless  prisms,  m.  p.  158° 
(corr.).  The  tetrabromide,  C16H1406Br4,  formed  in  chloroform-ethyl 
acetate  solution,  crystallises  in  white  prisms,  m.  p.  204°,  decomposes  at 
207°,  and  readily  loses  hydrogen  bromide.  The  oxime,  C16H1405IN0H, 
m.  p.  192 — 194°,  has  not  been  purified.  The  oxime  of  the  tetra-acetate, 
OMe*C13H7(OAc)4lNOH,  m.  p.  about  182°,  crystallises  from  alcohol. 

Oxidation  of  eriodictyonone  with  potassium  permanganate  in  dilute 
sodium  hydroxide,  by  means  of  chromic  acid  in  glacial  acetic  acid,  or 
by  fusion  with  potassium  hydroxide,  leads  to  the  formation  of  tars  or 
to  complete  destruction  of  the  molecule.  On  distillation  with  zinc 
dust,  it  yields  a  yellow,  viscid  oil  with  an  odour  of  naphthalene. 

When  distilled  alone  at  110 — 150°/40  mm.,  eriodictyonone  yields 
cresoland  a  small  amount  of  a  crystalline  substance,  m.  p.  81°.  G.  Y. 

Active  Substances  of  Tephrosia  Vogelii.  Maurice  Harriot 
(Compt.  rend.,  1907,  144,  150 — 152). — Macerated  leaves  of  Tephrosia 
Vogelii  are  used  in  Madagascar  and  the  East  Coast  of  Africa  for  the 
purpose  of  paralysing  fishes,  which  are  then  picked  off  the  surface  of 
the  water.  Fresh  leaves  are  much  more  active  than  dried  leaves. 

When  an  alcoholic  extract  of  the  leaves  is  distilled  with  steam,  a 
sparingly  soluble  oily  substance,  tephrosal,  passes  over.  The  residue 
is  evaporated  in  a  vacuum,  extracted  with  chloroform,  and  precipitated 
with  ether.  The  filtered  liquid  is  treated  with  potassium  hydroxide, 
the  ether  distilled  off,  and  the  residue,  tephrosin,  crystallised  several 
times  from  boiling  acetone  and  washed  with  ether. 

Tephrosal,  Cl0H16O,  is  a  liquid  having  a  very  strong  odour.  The 
cold  aqueous  solution  reduces  ammoniacal  silver  nitrate  and  cupro- 
potassium  solution®,  and  reddens  magenta  decolorised  by  hydrogen 
sulphite. 

Tephrosin,  C31H25O10,  the  toxic  substance  of  Tephrosia,  forms  small, 
brilliant  prisms,  m.  p.  187°,  volatile  at  high  temperatures,  with  partial 
decomposition.  It  distils  in  a  vacuum  without  decomposition.  Its 
solution  in  chloroform  when  treated  with  bromine,  yields  a  compound , 
m.  p  133°,  very  soluble  in  ether.  N.  H.  J.  M. 
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Amount  of  Solanine  in  Potatoes  and  the  Influence  of  Soil 
Cultivation  on  the  Production  of  Solanine.  F.  von  Morgenstern 
( Landw .  Verguchs-Stat.,  1907,  65,  301 — 338). — Potatoes  used  for  feed¬ 
ing  contain  on  the  average  0*0058%  solanine  ;  table  potatoes,  0*0125%; 
and  potatoes  used  for  both  purposes,  0*0115%.  Greater  amounts  would 
probably  give  to  potatoes  the  sharp  taste  which  is  acquired  by  too  long 
exposure  to  light ;  potatoes  which  have  thus  become  green  are  very 
rich  in  solanine.  Yellow  potatoes  were  found  to  contain  0*0078% 
solanine,  whilst  red  potatoes  contained  0*01 19%.  Potatoes  from  a  dry 
sandy  soil  and  a  moist  humus  soil  contained  respectively  0*0133  and 
0*0045%  of  solanine.  The  amount  of  solanine  does  not  seem  to  increase 
when  potatoes  are  stored,  the  apparent  gains  being  due  to  loss  of 
water  and  carbon  dioxide. 

During  the  growth  of  potatoes  there  is  a  tendency  for  the  solanine 
to  migrate  from  the  older  to  the  newer  parts ;  at  the  same  time  the 
percentage  amount  in  the  plant  diminishes. 

The  chief  rdle  of  solanine  seems  to  be  the  protection  of  the  growing 
and  sensitive  portions  of  the  plant ;  it  also  hinders  the  immediate 
diosmosis  of  the  sugar  produced  during  assimilation.  N.  H.  J.  M. 

Injurious  Nitrogen  in  Sugar-Beet.  Karl  Andrlik  ( Zeitsch . 
Zuckerind.  Bohm.,  1907,  31,  277 — 284.  Compare  Abstr.,  1906,  ii 
388). — The  chief  cause  of  the  production  of  injurious  nitrogenous 
matters  in  beet  is  deficiency  of  rain,  and  in  very  dry  seasons  the 
amount  of  injurious  substances  may  be  two  or  three  times  as  great  as 
in  normal  seasons.  Exclusive  nitrogenous  manures,  both  as  nitrate 
and  ammonia,  distinctly  favour  the  accumulation  of  injurious  sub¬ 
stances  in  the  roots;  farmyard  manure  has  no  injurious  effect,  and  the 
injury  caused  by  nitrates  may  be  reduced  by  application  of  potassium 
manure  and  superphosphate.  N.  H.  J.  M. 

Composition,  Digestibility,  and  Pood  Value  of  Sugar-Beet 
Sections.  Fr.  Honcamp  (Landw.  Versuchs-Stat.,  1907,  65,  381 — 406). 
— Sugar-beet  sections  obtained  in  Steffen’s  hot  juice  process  have  the 
following  composition.  Dry  matter,  91*41  ;  crude  protein,  7*05  ; 
crude  fat,  0*39  ;  non-nitrogenous  extract,  68*47 ;  sugar,  36*88 ;  crude 
fibre,  11*82;  and  ash,  4*24%.  In  conjunction  with  nitrogenous  food 
the  sections  are  very  suitable  for  feeding.  They  can  be  used  in 
greater  amount  than  molasses  foods  which  have  to  be  employed  with 
care  owing  to  the  large  amounts  of  salts  they  contain. 

Hansson  (Tidskr.  Landtm .,  1906,  No.  41  ;  and  Mitt.deut.  landw.  Ges., 
1906,  21,  465)  has  recently  found  that  feeding  with  1  kilo,  of  the 
sections  yielded  exactly  the  same  amount  of  milk  as  10  kilos,  of 
ordinary  sugar-beet  sections.  The  duration  of  the  experiments  was, 
however,  far  too  short  for  the  results  to  be  considered  conclusive. 

N.  H.  J.  M. 

Is  the  Darkening  of  Beet- Juice  Produced  on  Exposure  to 
the  Air  Due  to  the  Presence  of  Tyrosine  or  Homogentisic 
Acid  in  the  Juice?  Ernst  Schulze  (Zeitsch.  physiol.  Chem.,  1907, 
50,  508 — 524.  Compare  Reinke,  Abstr.,  1883,  880). — Not  merely  the 
pulp  and  juice  of  the  beet  but  also  those  of  the  potato  and  dahlia 
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tubers  became  dark  coloured  on  exposure  to  tbe  air.  The  amount  of 
tyrosine  which  can  be  isolated  from  beet-juice  is  so  extremely  minute 
that  it  cannot  be  the  cause  of  the  coloration,  this  is  confirmed  by  the 
fact  that  practically  the  same  amount  of  tyrosine  can  be  extracted 
after  the  darkening  of  the  colour  has  occurred.  No  trace  of  homo- 
gentisic  acid  could  be  extracted  from  the  juice.  J.  J.  S. 

Relation  of  Calcium  Salts  to  the  Assimilation  of  Nitric 
Nitrogen.  W.  W.  Jermakoff  ( Bied .  Zentr.,  1907,  36,  102 — 105  ; 
from  J.  exper.  Landw . ,  1905,  6,  431). — Leaves  of  vine,  Paulownia 
imperialis,  was  supplied  during  twenty-four  hours  with  0'2%  solutions 
of  calcium  and  potassium  nitrate  respectively.  At  the  end  of  the 
experiment  determinable  amounts  of  nitrates  were  found  in  the  leaves 
supplied  with  potassium  nitrate,  and  only  traces  in  the  leaves  which 
had  calcium  nitrate.  In  a  second  experiment  all  the  leaves  received 
potassium  nitrate  for  twenty-four  hours;  the  leaves  were  then  cut  in 
half,  and  the  one  set  of  halves  kept  for  a  second  twenty-four  hours  in 
solutions  of  calcium  chloride,  magnesium  chloride,  and  potassium 
chloride  respectively,  and  in  water  alone.  The  results  showed  that  the 
nitrate  accumulated  during  the  first  twenty-four  hours  mostly  dis¬ 
appeared  when  subsequently  supplied  with  calcium  chloride,  but  not  in 
presence  of  magnesium  and  potassium  chlorides ;  and  the  conclusion  is 
drawn  that  nitrates  are  only  assimilated  in  presence  of  calcium.  It  is 
suggested  that  free  nitric  acid  is  formed,  and  that  this  acts  on  dextrose, 
producing  ammonia  and  oxalic  acid ;  the  ammonia  being  utilised  for 
protein  formation  and  the  oxalic  acid  precipitated  as  calcium  salt. 

N.  H.  J.  M. 

Influence  of  the  Non-protein  Nitrogen  Compounds  of  Foods 
on  Milk  Production.  August  Morgen,  Carl  Beger,  and  F. 
Westhausser  {Landw.  Versuchs-Stat .,  1907,  65,  413 — 440.  Compare 
Abstr.,  1906,  ii,  563). — Amides  cannot  take  the  place  of  proteins,  but 
have  more  effect  than  carbohydrates.  The  experiments  will  be 
continued.  N.  H.  J.  M. 

Presence  of  Aldehydes  in  Cheese,  and  their  Role  in  the 
Production  of  Bitterness.  Auguste  Trillat  and  Sauton  ( Compt . 
rend.,  1907,  144,  333 — 335). — Aldehyde  was  frequently  found  in 
cheese,  the  greatest  amount  being  in  cheese  having  a  bitter  taste. 
Bitterness  may  be  produced  artificially  by  exposing  cheese  to  the 
action  of  aldehyde  vapour,  and  is  attributed,  like  the  bitterness 
of  some  wines,  to  the  formation  of  an  aldehyde-resin. 

N.  H.  J.  M. 

Soils  from  the  Northern  Portion  of  the  Great  Plains  Region  : 
Distribution  of  Carbonates  on  the  Second  Steppe.  Frederick 
J.  Alway  and  Guy  R.  McDole  (Amer.  Chem.  J.,  1907,  37,  275 — 283. 
Compare  this  vol.,  ii,  126). — Determinations  of  carbon  dioxide  have 
been  made  showing  the  distribution  as  well  as  the  total  amount  of 
carbonates  present  in  the  soils  of  the  second  steppe.  The  samples 
taken  represent  complete  sets  of  one  foot  sections  to  a  depth  of  six  feet. 
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The  amount  of  carbonates  in  the  surface  soils  is,  in  all  cases,  less  than 
that  in  the  subsoil.  The  subsoil,  judged  by  the  content  of  carbon 
dioxide,  is  of  two  distinct  types  ;  the  first,  boulder  clay,  containing 
7‘5%  to  12%  of  carbon  dioxide,  whilst  the  second,  a  clay  of  lacustral 
origin,  contains  1'25%  to  4*0%. 

The  higher  the  proportion  of  carbonates,  the  lower  is  the 
hygroscopic  coefficient,  this  relationship  being  strongly  marked. 

H.  M.  D. 

Carbon  Disulphide  Treatment  of  Soils.  Berthold  Heinze 
{Centr.  Bakt.  Par.,  1907,  ii,  18,  56 — 74.  Compare  Abstr.,  1906,  ii, 
486  ;  and  Moritz  and  Scherpe,  Arb.  biol.  Abt.  k.  Gesundheitamtes,  4, 
123 — 155). — Plot  experiments  with  rye  showed  an  increase  of 
40 — 50%  of  grain  and  30 — 40%  of  straw  due  to  application  of  carbon 
disulphide. 

Experiments  made  to  show  the  number  of  germs  in  the  soil  showed 
that  the  application  of  carbon  disulphide  resulted  in  a  considerable 
increase  in  the  numbers.  As  pointed  out,  however,  it  is  not  the 
number  which  is  of  importance  but  the  activity. 

The  full  discussion  of  the  results  is  postponed  until  the  after¬ 
effect  of  carbon  disulphide  has  been  sufficiently  investigated. 

N.  H.  J.  M. 

Calcium  Carbonate  Concretions.  Edwin  Blanck  ( Landw . 
Versuchs-Stat.,  1907,  65,  471 — 479). — Concretions  obtained  from  the 
deeper  layers  of  the  loamy  soil  near  Kaiserslautern  had  the  following 
percentage  composition  : 

A1A, 

KaO.  Na20.  CaO.  CaC03.  MgO.  MgC03.  Fe203.  P,0B.  S03.  Si03. 

1-048  1-262  0-203  55*294  0-178  1-890  4'204  0*157  0’090  34’824 

Absorption  experiments  made  with  50  grams  of  the  finely-powdered 
concretion  in  each  case  showed  that  0T904  gram  of  KsO,  0*0592 
gram  of  N  (as  ammonia),  and  0*5200  gram  of  P205  were  absorbed  by 
100  grams  of  substance  in  forty-eight  hours.  Concretions  in  their 
natural  state  (not  ground)  absorbed  0*756  gram  of  P205  in  four  days. 

N.  H.  J.  M. 

Physiological  Behaviour  of  Dicyan odiamide  with  Regard  to 
its  Value  as  Manure.  Renato  Perotti  {Centr.  Bakt.  Par.,  1907, 
ii,  18,  50 — 56). — Higher  plants  are  only  injured  by  solutions 
containing  3  per  thousand  or  more  dicyanodiamide,  different  plants 
having  varying  powers  of  resisting  its  action.  Lower  organisms 
(spirogyra  and  bacteria)  are  more  resistant  than  higher  plants. 

Calcium  cyanamide  is  far  more  injurious  than  dicyanodiamide  and 
in  a  state  of  much  greater  dilution.  The  manurial  value  of  calcium 
cyanamide  seems  to  depend  on  its  conversion  into  dicyanodiamide. 

N.  H.  J.  M. 

Can  the  Availability  of  Bone  Meal  Phosphoric  Acid  be 
Increased  by  Application  of  Ammonium  Sulphate?  Oskar 
Bottcher  {Landw.  Versuchs-Stat.,  1907 ,  65,  407 — 411). — Ammonium 
sulphate,  owing  to  its  physiological  acidity,  considerably  increased  the 
availability  of  bone  meal  for  oats  growing  in  a  humus,  sandy  loam. 
Sodium  nitrate  was  without  effect. 
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It  is  considered  doubtful  whether  similar  results  would  be  obtained 
in  field  experiments,  as  the  amount  of  ammonium  sulphate  employed 
would  be  less. 

So-called  fermented  bone  meal  is  not  more  available  than  steamed 
bone  meal.  N.  H.  J.  M. 

Influence  of  Calcium  and  Magnesium  Manuring  on  Phos¬ 
phate  Manure.  F.  Westhausser  and  Willy  Zielstorff  ( Landw . 
Versuchs-Stat.,  1907,65,441 — 447). — The  results  of  pot  experiments 
with  white  mustard  showed  that  water-soluble  phosphoric  acid,  applied 
at  the  rate  of  100  kilos,  per  hectare,  was  rendered  insoluble  by  small 
amounts  of  calcium  carbonate  and  still  more  by  magnesium  carbonate. 
Calcium  sulphate  slightly  increased  the  yield.  When  phosphoric  acid 
is  applied  in  the  form  of  basic  slag,  moderate  amounts  of  calcium  and 
magnesium  carbonates,  or  lime  and  magnesia,  increased  the  yields. 
Large  amounts  are,  however,  injurious,  magnesium  being  more  so  than 
calcium.  N.  H.  J.  M. 

Action  of  Straw  Manure  on  the  Fertility  of  Soils.  Lorenz 
Hiltner  and  L.  Peters  {Bled.  Zentr 1907,  36,  155 — 159;  from 
Arb.  k.  biol.  Anstalt.  Land-Forstv:irts.,  1906,  5). — Lupins  and  oats 
were  grown  in  lupin  and  potato  soils  (9  kilos.)  to  which  lupin  straw 
(90  grams),  potassium  nitrate  (1  gram),  and  potassium  and  phosphoric 
acid  manures  were  added.  No  great  differences  were  noticed  in  the 
case  of  lupins,  whilst  the  growth  of  oats  was  retarded  in  presence  of 
lupin  straw.  The  second  year  of  the  experiment,  oats  were  sown  in  all 
the  pots,  and  it  was  found  that  the  yield  was  greater  after  lupins  than 
after  oats.  The  after  effect  of  lupin  straw  on  oats  after  lupins  was 
very  favourable,  increasing  the  yield,  on  the  average,  50  9°/o;  so  that 
the  whole  effect  (first  and  second  years)  of  lupin  straw  was  good.  The 
best  results  were  obtained  with  straw  and  nitrate  together.  In  the 
case  of  oats  after  oats,  the  after  effect  of  lupin  straw  was  less  decidedly 
favourable  (the  average  gain  was  19  '2°/0),  and  insufficient  to  make  good 
the  loss,  due  to  straw,  in  the  first  year. 

Field  experiments  in  1900  and  1901  with  lupins,  seradella,  robinia, 
peas,  and  beans  gave  similar  results.  The  straw  was  only  injurious  to 
lucerne.  The  favourable  action  of  robinia,  the  straw  of  which  is 
very  woody,  was  particularly  marked. 

Extract  of  straw  greatly  increased  the  yield  of  mustard  ;  it  is  there¬ 
fore  to  the  insoluble  matter  of  the  straw  that  injurious  effects  must  be 
attributed.  N.  H.  J.  M. 
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Analytical  Chemistry. 


Use  of  Textile  Fibres  in  Analytical  Microchemical  Analysis 
of  Inorganic  Substances.  Friedrich  FjMich  [and,  in  part,  Julius 
Donau]  (Annalen,  1907,351,426 — 438.  Compare  Abstr.,  1902,  ii,  45, 
351  ;  Donau,  Abstr,,  1904,  ii,  684). — This  is  a  description  of  a  new 
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method  of  microchemical  analysis  in  which  the  formation  of  a  pre¬ 
cipitate  or  coloration  is  not  observed  under  the  microscope,  but  is  carried 
out  in  textile  fibres  which  are  examined  afterwards  micro.-copically. 
As  these  fibres  can  be  removed  readily  from  one  reagent  into  another, 
the  interference  which  commonly  occurs  in  microscopical  crystallisation 
of  mixtures  is  avoided. 

The  delicacy  of  the  microchemical  test  for  each  substance  is  expressed 
by  a  factor,  E,  termed  the  “  equivalent  sensitiveness  ”  ;  this  is  the 
maximum  number  of  c.c.  in  which  1  gram-equivalent  of  the  substance 
is  dissolved  when  the  amount  contained  in  1  c.c.  of  the  solution  can 
be  just  detected.  Thus,  boron  trioxide,  of  which  (M)000006  m.g. 
can  be  detected,  has  A’soq  =  0-000001  c.c.  x  59/3  grams  /0-0000000006 
gram  =33,000  c.c. 

Such  microchemical  tests  are  much  more  delicate  than  even  spectro¬ 
scopic  tests  ;  thus  the  minimum  amount  of  borax  which  can  be  detected 
microchemically  is  O'OOl  p..g.,  or  of  boron,  O’OOOl  p,. g.,  whereas  the 
minimum  limit  for  the  spectroscopic  detection  of  boric  acid  is  2  p.g. 
(Murano,  Abstr.,  1902,  ii,  355). 

Microchemical  thread  tests  and  the  corresponding  factors,  E ,  are 
given  for  boron  and  the  more  important  of  the  heavy  metals. 

G.  Y. 


Preparation  of  Standard  Sulphuric  Acid.  Frederic  W. 
Richardson  ( J .  Soc.  Ghent.  Ind.,  1907,  26,  78 — 79). — A  known 
quantity  of  the  acid  is  neutralised  with  barium  hydroxide  and  the 
resulting  barium  sulphate  weighed.  The  method  of  procedure  is  as 
follows.  Five  c.c.  of  dilute  sulphuric  acid  of  known  sp.  gr.  are  weighed 
in  a  platinum  basin  and  neutralised  by  the  addition  of  clear,  saturated 
barium  hydroxide  solution,  phenolphthalein  being  used  as  indicator. 
The  solution  is  then  evaporated,  the  residue  is  ignited,  and  weighed. 
Knowing  the  sp.  gr.  of  the  acid,  it  is  easy  to  calculate  the  quantity  of 
barium  sulphate  which  ought  to  be  obtained  and  to  check  the  amount 
found  by  the  weight  of  the  residue.  The  acid  solution  may  then  be 
diluted  to  the  required  strength.  W.  P.  S. 


Succinic  Acid  as  a  Standard  in  Alkalimetry  and  Acidimetry. 
Isaac  K.  Phelps  and  J.  L.  Hubbard  ( Amer .  J.  Sci .,  1907,  [iv],  23, 
211 — 213). — The  authors  confirm  the  fact  that  succinic  acid  is  admir¬ 
ably  adapted  for  volumetric  work,  but  the  best  ways  of  obtaining  it  in 
a  pure  condition  have  not  been  recorded.  The  following  methods  give 
good  results.  Twenty  c.c.  of  pure  ethyl  succinate  are  boiled  with 
200  c.c.  of  water  and  3  drops  of  nitric  acid  for  four  hours  in  a  reflux 
apparatus,  and  the  concentrated  liquid  is  allowed  to  crystallise ;  the 
product  is  then  purified  by  recrystallisation  from  water,  and  dried  in 
the  air  or  over  sulphuric  acid.  Another  way  of  preparing  the  pure 
acid  is  to  boil  pure  succinic  anhydride  with  water,  or  the  commercial 
acid  may  be  purified  by  recryftallisation,  preferably  from  water 
containing  a  little  nitric  acid.  The  pure  acid  should  melt  in  an  open 
capillary  tube  at  182-3°.  L.  de  K. 
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A  New  Reaction  for  Free  Hydrochloric  Acid  in  Stomach  Con¬ 
tents.  Friedrich  Simon  ( Chem .  Centr.,  1906,  ii,  1883  ;  from  Berl.  Klin. 
Woch.,  43,  1431), — A  pinch  of  pure  dry  guaiacum  resin  is  dissolved 
in  a  test  tube  in  10  parts  of  sweet  spirits  of  nitre  and  40  parts  of  alcohol, 
and  5  c.c.  of  the  filtered  stomach  contents  is  carefully  poured  down  the 
sides.  In  the  presence  of  free  hydrochloric  acid,  a  dirty  white  ring  is 
formed,  which  after  a  few  seconds  turns  distinctly  blue,  or  green  if  the 
amount  of  acid  is  very  small.  The  reaction  is  favoured  by  heating  the 
contents  slightly.  Lactic  acid  also  causes  a  blue  ring,  but  only  if  pre¬ 
sent  to  the  extent  of  at  least  1'25%.  L.  de  K. 

Detection  of  Chlorates  in  Urine.  Hermann  Hildebrandt 
{Chem.  Centr.,  1906,  ii,  1881  ;  from  Vierteljcthrschr.  ger.  Med.  offentl.  San- 
itatswesen,  32,  81 — 89). — The  urine  is  acidified  with  pure  nitric  acid 
and  silver  nitrate  solution  is  added  so  long  as  a  precipitate  is  formed. 
On  adding  sodium  nitrite  and,  if  necessary,  some  more  silver  nitrate, 
the  chlorate  is  reduced  to  chloride,  and  precipitated  as  silver  chloride, 
which  is  then  collected  and  weighed.  L.  de  K. 

Estimation  of  Iodine  in  Pharmaceutical  Preparations  such 
as  Ointments,  &c.  Erwin  Rupp  and  J.  Kost  {Pharm.  Zeit.,  1907, 
52,  125 — 126). — The  process  described  previously  by  Rupp  and  Horn 
(Abstr.,  1906,  ii,  895)  may  be  applied  to  the  estimation  of  iodine  in 
ointments  in  the  following  manner.  Five  grams  of  the  sample  are 
melted  in  about  50  c.c.  of  boiling  water  and  a  few  grams  of  hard 
paraffin  are  added  to  cause  the  fatty  constituents  of  the  ointment  to 
solidify  on  cooling.  The  solid  cake  of  fat  is  broken  up,  when  cold,  and 
the  aqueous  solution  is  poured  through  a  filter  ;  the  latter  is  then 
washed  with  water  until  the  filtrate  measures  100  c.c.  Fifty  c.c.  of 
the  filtrate  are  taken  for  the  estimation  of  the  iodine  by  the  process 
mentioned  above.  W.  P.  S. 

New  Method  of  Estimating  Fluorine.  Ernst  Deussen  [and 
Heinrich  Kessler]  {Monatsh.,  19l>7,  28,  163 — 172). — See  this  vol., 
ii,  265. 

Detection  of  Thiosulphates  in  Foods  in  the  Presence  of 
Sulphites.  August  Gutmann  ( Zeitsch .  Nahr.  Genussm.,  1907,  13, 
261 — 264). — The  test  proposed  is  based  on  the  conversion  of  the 
thiosulphate  into  sulphite  and  thiocyanate  by  the  action  of  potassium 
cyanide ;  the  reaction  is  quantitative  and  proceeds  according  to  the 
equation:  Na2S203  +  KCN  =  Na2S03  +  KSCN.  In  testing  meat,  50 
grams  of  the  finely-divided  sample  are  boiled  with  about  100  c.c.  of 
50%  alcohol,  the  mixture  being  rendered  slightly  alkaline  with  sodium 
hydroxide.  After  cooling,  the  alcoholic  solution  is  filtered,  and  the 
filtrate  evaporated  (but  not  to  dryness)  with  the  addition  of  3  c.c.  of 
10%  potassium  cyanide  solution.  The  residual  solution  is  taken  up 
with  about  20  c.c.  of  50%  alcohol,  the  solution  is  acidified  with  dilute 
sulphuric  acid,  filtered,  and  the  filtrate  tested  with  ferric  chloride 
solution.  A  red  coloration  indicates  the  presence  of  a  thiosulphate  in 
the  meat.  The  test  may  be  made  quantitative  by  comparing  the 
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coloration  obtained  with  that  produced  by  a  known  weight  of 
thiocyanate.  W.  P.  S. 

Action  of  Nascent  Hydrogen  on  Certain  Metallic 
Compounds  in  Presence  of  Oxygenated  Derivatives  of  Arsenic. 
Dioscoride  Yitali  {Boll.  Chim.  Farm.,  1907,  46,89 — 93.  Compare 
Abstr.,  1905,  ii,  354). — The  use  of  copper  sulphate  or  platinum 
tetrachloride  as  a  means  of  facilitating  the  dissolution  of  purified  zinc 
in  dilute  acid  may  give  rise  to  considerable  error  in  the  estimation  of 
arsenic  by  Marsh’s  apparatus.  The  copper  (or  platinum)  initially 
separated  combines  with  some  of  the  arsenic  to  form  an  arsenide  which 
is  decomposed  only  slowly  by  the  acid  to  form  hydrogen  arsenide.  To 
obtain  accurate  results,  it  is  necessary  to  use  only  a  small  quantity  of 
the  catalyst  and  to  prolong  the  action  of  the  acid  until  the  solution  and 
the  precipitated  copper  do  not  show  the  least  trace  of  arsenic  by  the 
Yitali  test  (Boll.  Chim.  Farm.,  1899,  224) ;  much  zinc  should  be  used 
and,  as  zinc  also  combines  with  arsenic,  enough  acid  should  be  used  to 
dissolve  the  whole  of  the  zinc.  If  salts  of  other  metals  are  present  in 
the  solution,  the  metal  in  many  cases  is  precipitated,  owing  to  the 
reducing  action  of  the  hydrogen,  and  combines  with  arsenic,  forming  an 
arsenide  which  i3  only  slowly  decomposed ;  this  is  true  of  lead,  nickel, 
gold,  bismuth,  cadmium,  and  silver. 

The  reducing  action  of  zinc  in  presence  of  acid  may  be  used  to 
estimate  copper  in  copper  salts,  the  copper  formed  in  the  reduction 
being  weighed  as  oxide.  It  is  necessary,  of  course,  that  other  metals 
reducible  by  zinc  should  be  absent  in  such  cases  and  that  the 
zinc  be  pure.  A  similar  process  can  be  applied  to  the  estimation  of 
gold,  platinum,  and  silver.  W.  A.  D. 

Detection  of  Arsenic  in  Foods  or  Organs.  Casimir  Stryzow- 
oski  ( Chem .  Centr.,  1906,  ii,  1778;  from  Pharm.  Post ,  39,  677 — 678). 
— One  gram  of  the  solid  substance  or  5—10  grams  of  a  semi-liquid 
one  are  rubbed  with  10  c.c.  of  water,  and  1  gram  of  magnesium  oxide 
and  0-5 — 1  c.c.  of  nitric  acid  are  added.  The  whole  is  evaporated  to 
dryness  in  a  25  c.c.  porcelain  crucible  and  gradually  burnt  to  white 
ash.  The  residue,  which  contains  any  arsenic  present,  is  dissolved  in 
dilute  sulphuric  acid  and  tested  as  usual.  L.  de  K. 

Estimation  of  Arsenic,  Copper,  Lead,  and  Zinc  in  Wines. 
A.  Hubert  and  F.  Alba  (Chem.  Centr.,  1906,  ii,  1872 — 1873  ;  from 
Mon.  Sci.,  [iv],  20,  ii,  799 — 802). — Two  hundred  to  one  thousand  c.c.  of 
the  sample  are  mixed  with  one-fifth  of  the  volume  of  pure  nitric  acid,  and 
the  liquid  is  added  from  a  dropping  funnel  to  20 — 50  c.c.  of  sulphuric  acid 
which  has  been  heated  to  boiling  in  a  Kjeldahl  flask.  The  volume  of 
the  acid  should  not  increase  sensibly  during  the  boiling,  which  may 
take  from  forty  minutes  to  three  hours  according  to  the  volume  of  wine 
operated  on.  Finally,  the  acid  is  boiled  down  to  5 — 10  c.c.  When 
cold,  the  residue  is  diluted  with  an  equal  volume  of  water  and  a 
portion  of  it  is  examined  quantitatively  for  arsenic  in  the  Marsh 
apparatus.  The  remainder  is  evaporated  in  a  platinum  dish  until  the 
bulk  of  the  acid  is  expelled ;  the  residue  is  diluted,  neutralised  with 
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ammonia,  then  again  slightly  acidified  with  nitric  acid,  heated  at 
60 — 70°,  and  submitted  to  electrolysis,  when  the  copper  separates  as 
metal  at  the  cathode,  and  the  lead  at  the  anode  as  peroxide.  The  acid 
liquid  still  contains  any  zinc  which  may  be  present,  which  is  then  pre¬ 
cipitated  with  ammonia  and  ammonium  sulphide.  L.  de  K. 

Estimation  of  Hydrofluosilicic  Acid  in  Presence  of  Hydro¬ 
chloric  Acid  and  Sodium  Chloride  in  Sewage.  S.  Kohn 
and  Leo  Wessely  ( C/iem .  Zeit.,  1907,  31,  204). — The  method  is  based 
on  the  fact  that  1  mol.  of  hydrofluosilicic  acid  =  6  mols.  of  sodium 
hydroxide,  but  that  the  hydrochloric  acid  liberated  on  adding  sodium 
chloride  =  2  mols.  only. 

A  measured  quantity  of  the  liquor  is  titrated  hot  with  A-sodium 
hydroxide  with  phenolphthalein  as  indicator.  The  titration  is  then 
repeated  after  precipitating  the  acid  with  brine.  If  m  —  number  of  c.c. 
of  alkali  used  in  the  first  and  n  =  number  of  c.c.  in  the  second  titration, 
then  the  c.c.  of  alkali  required  for  the  neutralisation  of  the  hydro- 
fluosilicic  acid  =  3 n  -  m/2.  L.  de  K. 

Formula  for  the  Calculation  of  the  Calorific  Value  of  Fuels. 
E.  Lenoble  {Bull.  Soc.  Chim.,  1907,  [iv],  1,  111 — 114). — Goutal  has 
shown  that  the  calorific  value  ( P )  of  a  coal  is  equal  to  82 C  +  aV,  where 
C  is  the  percentage  of  ash-free  coke,  V  the  percentage  of  moisture-free 
volatile  matter,  and  a  a  coefficient,  which  has  the  value  145,  130,  117, 
109,  103,  98,  94,  85,  or  80  when  the  corresponding  value  of  V  is 
5,  10,  15,  20,  25,  30,  35,  38,  or  40  ;  V  is  given  by  the  relation 
100  VjC+V'.  It  is  shown  that  this  formula  may  be  reduced  to  the 
simpler  form  P  =  82(7  +  73’66 V+  (98CV)/(C  +  7V),  and  that  similar 
results  are  obtained  by  the  use  of  the  still  less  complex  equation  P  = 
87'4(100-&),  where  k  is  the  sum  of  the  percentages  of  moisture  and 
of  ash,  the  latter  calculated  on  the  dry  coal.  Both  these  formulse 
give  approximately  accurate  results  when  applied  to  coal  of  medium 
quality,  but  are  inapplicable  when  the  calorific  value  of  the  fuel  is 
over  8500  cal.  T.  A.  H. 

Simplified  Analysis  of  the  Metals  of  the  Fifth  Q-roup  in  the 
Presence  of  Magnesium.  A.  Makovetzki  ( J .  Puss.  Phys.  Chem.  Soc., 
1906,  38,  769 — 773). — When  equivalent  quantities  of  magnesium  car¬ 
bonate  and  tartaric  acid  are  mixed,  magnesium  tartrate,  MgC4H406, 
separates  in  the  cold  after  two  days,  but  the  acid  salt,  Mg(C4H506)2, 
mentioned  by  Dulk  could  not  be  obtained  ( Anncden ,  1832,  2).  If 
compounds  of  the  type  Mgll2  are  added  to  sodium  hydrogen  tartrate, 
NaC4H506,H20,  a  precipitate  separates  only  after  about  a  week ; 
when,  however,  a  potassium  salt  is  present,  potassium  hydrogen 
tartrate  is  at  once  precipitated.  In  the  course  of  analysis,  having 
removed  barium,  strontium,  and  calcium,  concentrated  sulphuric  or  hydro¬ 
chloric  acid  is  added,  and  the  solution  evaporated,  ignited,  and  redis¬ 
solved  in  a  small  quantity  of  water.  If  a  small  portion  shows  the 
presence  of  magnesium,  another  portion  is  tested  for  potassium  by 
adding  sodium  hydrogen  tartrate.  Before  testing  for  sodium  by  means 
of  potassium  antimonate,  KSbOa,  it  is  necessary  to  remove  magnesium 
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by  the  addition  of  potassium  hydroxide.  The  following  numbers  have 
been  obtained  for  the  solubility  of  anhydrous  sodium  hydrogen  tartrate 
in  water.  One  hundred  grams  of  solution  contains  4T4  grams  at  0*5°, 
4  87  at  2-5°,  6-10  at  16-6°,  6-34  at  18°,  6-84  at  23°,  8*42  at  30°.  Z.  K. 

Analytical  Characters  of  Barium  and  Strontium.  Henri 

Baubigny  {Bull.  Soc.  Chim.,  1907,  fiv],  1,  55 — 61). — The  criticisms  of 
Caron  and  Raquet  (this  vol.,  ii,  52)  on  the  method  devised  by  the 
author  for  the  separation  of  barium  and  strontium  (Abstr.,  1895,  ii,  114) 
are  replied  to  and  it  is  pointed  out  that  since  barium  chromate  is 
appreciably  soluble  in  dilute  acetic  acid,  the  method  of  separation 
described  by  these  authors  {loc.  cit.)  does  not  secure  complete  precipita¬ 
tion  of  the  barium ;  experimental  data  supporting  this  conclusion  are 
given.  T.  A.  H. 

Influence  of  Ammonium  Salts  on  the  Titration  of  Zinc 
with  Sodium  Sulphide.  Y.  Hassreidter  {Bull.  Soc.  Chim.  Belg ., 
1907,  20,  373 — 374). — As  a  result  of  his  experiments,  the  author 
states  that  the  presence  of  an  excess  of  ammonium  salts  causes  the 
brown  coloration  on  the  lead  test  paper  to  appear  sooner  than  it  would 
do  were  ammonium  salts  absent ;  in  other  words,  less  sodium  sulphide 
is  required  to  complete  the  titration.  W.  P.  S. 

Analysis  of  Zinc  Ores.  Joseph  A.  Muller  {Bull.  Soc.  Chim., 
1907,  [iv],  1,  61 — 63.  Compare  this  vol.,  ii,  131). — The  ore  is 
digested  with  hydrochloric  acid,  and  the  mixed  sulphides,  precipitated 
from  the  solution  so  obtained  by  hydrogen  sulphide,  are  digested  with 
sodium  sulphide.  The  sulphide  solution  is  acidified  with  hydrochloric 
acid  and  the  washed  precipitate  oxidised  with  nitric  acid  and  aqua 
regia,  if  necessary.  In  the  product,  arsenic  is  first  estimated  as 
ammonium  magnesium  arsenate,  and  then  antimony  as  the  sulphide, 
a  correction  being  applied  to  the  weight  of  the  latter  for  the  small 
amount  of  arsenious  sulphide  included  with  it  and  derived  from  the 
ammonium  magnesium  arsenate  which  remains  in  solution.  In  the 
portion  of  the  original  sulphide  precipitate,  which  is  insoluble  in 
sodium  sulphide,  lead  is  estimated  as  the  sulphate,  copper  electrolytic- 
ally  as  the  metal,  and  in  the  residue,  cadmium  as  the  sulphate.  This 
last  may  contain  traces  of  lead,  copper,  and  zinc. 

From  the  acid  filtrate  collected  from  the  original  sulphide  pre¬ 
cipitate,  iron,  manganese,  and  aluminium  are  precipitated  together 
as  the  oxides  by  means  of  hydrogen  peroxide  and  ammonia.  From 
this  mixture,  iron  and  aluminium  are  precipitated  together  by  means 
of  ammonium  succinate  in  presence  of  sodium  acetate,  and  after 
incineration  the  aluminium  is  determined  by  fusion  with  potassium 
hydroxide.  The  manganese  in  solution  is  precipitated  as  Mn304  by 
means  of  hydrogen  peroxide  and  ammonia. 

The  liquid  remaining  after  the  elimination  of  the  three  foregoing 
metals  is  boiled  to  remove  excess  of  ammonia  and  to  cause  the  separ¬ 
ation  of  a  small  amount  of  alumina  still  retained.  It  is  then  cooled 
and  treated  with  hydrogen  sulphide  after  the  addition  of  a  few  drops 
of  ammonia  solution  to  separate  the  zinc,  which  is  weighed  as  sulphide. 

VOL.  xcil.  ii.  21 


302 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


From  the  filtrate,  calcium  is  precipitated  as  the  oxalate  and  weighed  as 
the  sulphate,  and  magnesium  is  precipitated  in  the  usual  manner  as 
magnesium  ammonium  phosphate.  T.  A.  H. 

Analysis  of  Lithopones.  A.  Coppalle  (Ann.  Chim.  anal.,  1907. 
12,  62 — 65). — A  modification  of  Drawe’s  method  ( Zeitsch .  angew.  Chem., 
1902).  Instead  of  estimating  the  zinc  sulphide  from  the  difference 
between  the  total  zinc  and  the  oxide  soluble  in  acetic  acid,  the  author 
prefers  determining  the  sulphide  from  the  sulphuric  acid  formed  on 
oxidation. 

Attention  is  called  to  the  possible  presence  of  kaolin  which  would 
augment  the  weight  of  the  insoluble  matter  (barium  sulphate),  also 
to  the  frequent  presence  of  small  quantities  of  barium  carbonate ;  this 
may  be  estimated  by  boiling  a  separate  portion  of  the  sample  with 
dilute  hydrochloric  acid  and  precipitating  the  barium  with  sulphuric 
acid.  Its  weight  should  be  deducted  from  the  total  barium  sulphate, 
as  during  the  oxidation  process  the  barium  carbonate  is  converted  into 
sulphate.  L.  de  K. 

Electrolytic  Estimation  of  Lead.  Georg  Yortmann  (Annalen, 
1907,351,  283 — 293). — From  the  statements  of  previous  authors  it 
might  be  thought  that  the  electrolytic  estimation  of  lead  as  the 
peroxide  gives  satisfactory  results  except  only  in  presence  of  arsenic, 
selenium,  manganese,  and  bismuth.  This,  however,  is  not  the  case,  as 
is  shown  in  the  present  paper,  in  which  details  of  seventy-five  estima¬ 
tions  are  given.  The  following  conclusions  are  drawn  as  to  the  con¬ 
ditions  under  which  trustworthy  results  may  be  obtained. 

The  current  density  may  vary  within  wide  limits.  The  lead  must 
be  in  the  form  of  the  nitrate,  the  solution  must  contain  sufficient  free 
nitric  acid  to  prevent  the  deposition  of  metallic  lead,  and,  of  other 
elements,  only  copper  may  be  present.  In  the  presence  of  sulphuric, 
selenic,  or  chromic  acid,  the  precipitation  must  be  repeated  as  the 
results  of  the  first  are  high.  If  arsenic  or  phosphoric  acid  is  present, 
the  peroxide  is  incompletely  precipitated ;  separation  may  be  effected 
by  precipitation  as  metallic  lead,  solution  in  nitric  acid,  and  precipita¬ 
tion  of  the  peroxide ;  this  procedure  is  not  recommended.  If  other 
metals  are  present,  the  results  are  usually  high,  and  can  be  depended 
on  only  when  constant  on  reprecipitation.  G.  Y. 

Potassium  Ferrocyanide  and  Ferricyanide  as  Reagents  for 
Metals  in  Ammoniacal  Solutions.  Dioscoride  Yitali  (Chem. 
Centr.,  1906,  ii,  1780  ;  from  Boll.  Chim.  Farm.,  45,  665 — 666).- — In 
ammoniacal  solution,  potassium  ferrocyanide  gives  a  green  colour  with 
copper,  a  peach  coloration  and  precipitate  with  bismuth,  a  green  pre¬ 
cipitate  with  cobalt,  a  white  precipitate  with  silver,  a  white  precipitate 
with  zinc,  a  white  precipitate  with  cadmium,  and  a  red  coloration  and 
yellow  precipitate  with  platinum. 

Potassium  ferricyanide  gives  with  copper  a  green  coloration,  with 
bismuth  a  reddish-brown  coloration,  with  cobalt  a  brown  precipitate, 
with  zinc  no  precipitate,  with  cadmium  no  precipitate,  and  with 
platinum  a  green  coloration  with  yellow  precipitate.  L.  de  K. 
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Action  of  Potassium  Ferri-  and  Ferro-cyanide  on 
Ammoniacal  Solutions  of  Certain  Metallic  Salts.  Hermann 
Grossman  ( Chern .  Zeit.,  1907,  31,  37 — 38). — The  author  contradicts 
several  statements  made  by  Yitali  (preceding  abstract)  and  shows  that 
the  ferro-  and  ferri-cyanide  tests  for  copper,  nickel,  cobalt,  and  silver 
in  ammoniacal  solution  are  untrustworthy.  W.  H.  G. 

Estimation  of  Copper.  W.  H,  Foster  ( Proc .  Camb.  Phil.  Soc., 
1907,  14,  90 — 97). — The  method  described  is  a  modification  of  Schwarz’s 
method  for  estimating  copper,  differing  from  it  in  the  use  of  ferric 
sulphate  instead  of  ferric  chloride,  titration  of  the  reduced  salt  with 
potassium  permanganate  and  employment  of  the  double  carbonate  of 
copper  and  potassium  instead  of  the  tartrate.  This  method,  using 
dextrose  as  the  reducing  agent,  gives  good  results  when  copper  alone 
is  present,  but  it  cannot  be  applied  to  mixtures  of  copper  and  those 
metals  with  which  it  is  usually  assoeiatedln  alloys  and  ores.  Hydroxyl- 
amine  or  phenylhydrazine  cannot  be  employed  as  reducing  agents  in 
place  of  dextrose.  W.  H.  G. 

Titration  of  Mercurous  Salts  with  Potassium  Permanganate. 
D.  L.  Randall  (Amer.  J.  Sci.,  1907,  [iv],  23,  137 — 140). — Mercurous 
sulphate  may  be  readily  titrated  with  potassium  permanganate.  As, 
however,  the  reaction  is  irregular  towards  the  end,  it  is  necessary  to 
add  to  the  solution,  which  should  contain  free  sulphuric  acid,  a  decided 
excess  of  permanganate.  The  liquid  is  now  decolorised  by  adding 
standard  ferrous  sulphate  and  the  titration  with  permanganate 
continued. 

The  process  is  also  applicable  to  mercurous  nitrate.  In  this  case 
the  liquid  may  be  safely  acidified  with  nitric  acid,  provided  no  more 
than  3%  of  this  is  used.  L.  de  K. 

4 

Estimation  of  Manganese  in  Water.  Heinrich  LtHRia  and 
W.  Becker  ( Pharm .  Centr.-h.,  1907,  48,  137 — 142). — Of  several 
methods  tried,  that  described  by  Knorre  (Abstr.,  1902,  ii,  108)  was 
found  to  be  the  most  trustworthy  for  the  estimation  of  small 
quantities  of  manganese  in  water.  For  detecting  the  presence  of 
traces  of  manganese,  the  authors  employed  a  modification  of  Marschall’s 
process,  in  which  the  water  to  be  tested  is  heated  with  nitric  acid, 
silver  nitrate,  and  ammonium  persulphate.  A  pink  permanganate 
coloration  is  obtained  if  as  little  as  O'OOOl  gram  of  manganese  per 
litre  is  present.  W.  P.  S. 

Analysis  of  Products  of  the  Iron  Industry  containing  High 
Proportions  of  Chromium.  Gino  Galli  (Atti  R.  Accad.  Lincei, 
1907,  [v],  16,  i,  58 — 67). — All  the  methods  which  have  been  proposed 
for  the  analysis  of  iron  alloys  containing  large  proportions  of  chromium 
are  difficult  and  tedious  to  carry  out,  as  they  require  the  metal  to  be 
brought  into  a  fine  state  of  division  and  then  to  be  fu?ed,  in  some  cases 
more  than  once,  with  an  oxidising  agent ;  if  the  fusion  is  effected  in  a 
platinum  or  nickel  crucible,  the  latter  is  appreciably  attacked,  whilst 
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if  a  silver  crucible  is  used,  the  development  of  heat  is  often  sufficient 
to  fuse  the  crucible. 

Such  alloys  can  be  readily  brought  into  solution  by  the  author’s 
electrolytic  method,  which  consists  in  passing  the  current  from  the  alloy 
suspended  in  a  15%  potassium  chloride  solution  rendered  faintly 
alkaline  with  potassium  hydroxide  to  a  platinum  wire  used  as  a 
negative  pole.  The  most  suitable  temperature  is  80 — 85°,  at  which 
1  gram  of  the  metal  can  be  dissolved  in  four  hours  with  an  E.M.F.  of 
8 — 10  volts  and  a  current  of  0'5  ampere.  By  this  means  the  whole  of 
the  iron  is  precipitated  as  ferric  hydroxide,  whilst  the  chromium  is 
left  in  solution  as  potassium  chromate.  The  potassium  ions  appear¬ 
ing  at  the  negative  pole  react  with  water  causing  an  evolution  of 
hydrogen  ;  in  order  to  prevent  the  latter  from  reducing  the  chromate, 
the  platinum  wire  is  placed  inside  a  Pukal’s  porous  pot.  The 
chromium  may  be  estimated  in  an  aliquot  part  of  the  liquid  by 
rendering  the  latter  slightly  acid  with  hydrochloric  acid,  boiling  to 
expel  the  last  traces  of  chlorine,  and  adding  it  to  a  mixture  of  1 — 2 
grams  of  potassium  iodide  in  a  small  quantity  of  water  with  5  c.c.  of 
dilute  hydrochloric  acid  (1:5);  the  iodine  separated  according  to 
the  equation  :  2K2CrO4  +  6KI  +  16HCl-10KCl  +  2CrCls  +  8H2O  +  6I, 
is  then  measured  by  titration  with  standard  sodium  thiosulphate 
solution. 

Any  nickel  or  manganese  present  is  precipitated  as  hydroxide  with 
the  ferric  hydroxide  and  may  be  determined  by  the  ordinary  methods. 
This  precipitate  also  contains  all  the  phosphorus,  while  the  sulphur 
remains  in  the  solution  ;  methods  are  described  for  their  determin¬ 
ation.  T.  H.  P. 

Quantitative  Separation  of  Tin  from  Manganese  Iron  and 
Chromium  by  Electrolysis.  Nicolai  A.  Pushin  (./.  Russ.  Phys. 
Chem.  Soc.,  1906,  38,  764 — 769.  Compare  Abstr.,  1906,  ii,  199). — 
Ferrous  and  manganous  oxalates  are  similar  in  properties  to  the  corre¬ 
sponding  nickel  and  cobalt  salts,  and,  like  the  latter,  the  metals  are 
not  deposited  on  the  electrodes  when  a  current  is  sent  through  their 
solution.  Since  tin  is  easily  deposited  in  this  way,  it  can  thus  be 
separated  qualitatively  from  solutions  of  these  salts.  The  method  of 
procedure  is  similar  to  that  for  nickel  and  cobalt.  The  results  are 
accurate  for  manganese,  chromium,  and  ferrous  salts,  but  satisfactory 
results  for  ferric  salts  have  not  yet  been  obtained.  Z.  K. 

Estimation  of  Antimony  and  Tin  in  Babbit-Metal,  Type- 
Metal,  or  other  Alloys.  Wilson  H.  Low  (J.  Amer.  Chem.  Soc.,  1907, 
29,  66 — 74). — The  alloys,  or  the  sulphides  of  tin  and  antimony  obtained 
in  due  course,  are  heated  with  sulphuric  acid,  if  necessary,  with  addition 
of  a  little  potassium  sulphate  until  the  metals  are  converted  into  sul¬ 
phates.  If  iron  is  present,  the  alloy  must  be  oxidised  first  with  nitric 
acid,  and  after  expelling  this  completely  by  evaporation  with  sulphuric 
acid  and  potassium  sulphate,  a  little  tartaric  acid  is  added,  and  the 
heating  continued  until  the  carbon  has  disappeared.  The  mass  which 
now  contains  the  antimony  as  antimonious,  and  the  tin  as  stannic, 
sulphate,  is  dissolved  in  dilute  hydrochloric  acid,  and  the  antimony  is 
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titrated  with  standard  permanganate.  Previous  addition  of  some 
tartaric  acid  does  no  harm.  The  liquid  is  now  mixed  with  excess  of 
hydrochloric  acid  and  a  little  metallic  antimony  in  a  current  of  carbon 
dioxide,  and  when  cold,  the  tin  is  titrated  with  standard  iodine  with 
starch  as  indicator.  The  presence  of  lead  and  copper  does  not  interfere. 

Standardisation  of  the  Solutions. — 0T2O2  Gram  of  pure  antimony 
and  OT190  gram  of  tin  are  heated  with  10  c.c.  of  sulphuric  acid  and 
3  grams  of  potassium  sulphate.  The  mass  is  dissolved  in  50  c.c.  of 
water  and  10  c.c.  of  hydrochloric  acid,  110  c.c.  of  water  are  added  and 
the  permanganate  is  run  in,  50  c.c.  of  strong  hydrochloric  acid  are 
added,  the  liquid  is  boiled  in  a  current  of  carbon  dioxide,  with  1  gram 
of  antimony  to  reduce  the  tin,  and  the  iodine  solution  is  then  checked. 

L.  de  K. 


Colorimetric  Estimation  of  Titanium  in  the  Presence  of 
Iron.  P.  Faber  ( Chem .  Zeit.,  1907,  31,  263 — -265). — When  hydrogen 
peroxide  is  added  to  a  titanium  sulphate  solution,  a  yellow  or  yellowish- 
red  coloration  is  produced,  and  a  colorimetric  method  for  the  estimation 
of  titanium  has  been  based  on  this  fact.  In  some  cases,  however,  when 
the  titanium  has  been  obtained  in  solution  by  fusion  with  potassium 
hydrogen  sulphate,  the  colorations  given  by  duplicate  portions  of  the 
sample  are  not  of  the  same  intensity.  The  author  shows  that  this  is 
due  to  the  formation  of  more  or  less  basic  sulphate  during  the  fusion, 
and  that  it  may  be  overcome  by  dissolving  the  fused  mass  in  dilute 
sulphuric  acid.  The  presence  of  iron  salts  renders  the  method  unwork¬ 
able,  but  the  addition  of  phosphoric  acid  does  away  with  the  influence 
of  the  iron  salts  ;  phosphoric  acid  must  also  be  added  to  the  standard 
comparison  solution,  as  it  slightly  alters  the  tint  of  tBe  coloration. 

W.  P.  S. 

Estimation  of  Gold  in  Auriferous  Sand  by  the  Wet  Way. 
Albert  Fournier  (Covipt  rend.,  1907,  144,  378 — 381). — The  follow¬ 
ing  method  is  recommended  for  sands  containing  much  iron. 
The  sand  is  mixed  intimately  with  5%  of  manganese  dioxide, 
digested  with  pure  cold  hydrochloric  acid  for  twenty-four  hours,  and 
then  heated  on  a  water-bath  until  the  liquid  becomes  quite  clear. 
The  liquid  is  decanted  from  the  residue  which  is  washed  with  acidified 
water,  and  evaporated  nearly  to  dryness  on  a  water-bath.  The  still  acid 
liquid  is  precipitated  by  alcohol  at  95°.  After  vigorous  shaking,  the 
liquid  is  left  for  forty-eight  hours  and  then  filtered  by  decantation. 
The  alcoholic  filtrate  contains  all  the  chlorides  soluble  in  alcohol,  it  is 
heated  on  a  water-bath  and  submitted  to  a  current  of  pure  hydrogen 
sulphide  during  a  lengthy  period  varying  with  the  amount  of  sand 
taken.  The  insoluble  sulphides  are  washed  with  boiling,  very  dilute 
hydrochloric  acid,  then  with  pure  water  until  free  from  hydrogen 
chloride  ;  then  digested  on  a  water-bath  with  pure  hydrochloric  acid 
free  from  nitric  acid.  The  residue  after  washing  is  treated  with 
hydrochloric  acid  together  with  a  few  drops  of  nitric  acid,  and 
evaporated  to  dryness.  This  process  is  repeated  with  hydrochloric 
acid  and  with  water.  The  solution  obtained  may  be  reprecipitated 
with  hydrogen  sulphide  if  the  presence  of  traces  of  iron  is  suspected, 
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or  may  be  treated  directly  for  the  separation  and  isolation  of  the 
precious  metals.  E.  H. 

New  Method  of  Estimating  Ammonia  in  Water.  Albert 
Buisson  ( Gompt .  rend.,  1907,  144,  493 — 495.  Compare  Abstr.,  1906, 
ii.  704). — When  sodium  carbonate  is  added  to  a  solution  of  any 
ammonium  salt  (2  mols.)  containing  mercuric  chloride,  the  whole  of 
the  ammonia  is  precipitated  as  a  white,  amorphous  compound 
(Gerresheim,  Abstr.,  1879,  438). 

The  author  finds  that  with  a  constant  quantity  of  ammonium  salt, 
increasing  the  amount  of  mercuric  chloride  from  the  minimum 
(5  mols.  of  mercuric  chloride  to  2  mols.  of  ammonium  salt)  up  to 
0-5  gram  per  litre  does  not  alter  the  composition  of  the  precipitate. 
When  larger  quantities  of  mercuric  chloride  are  used,  the  precipitate 
is  no  longer  of  constant  composition,  but  contains  mercuric  oxy¬ 
chloride.  Analysis  of  the  precipitate  of  constant  composition  corre¬ 
sponds  with  the  formula  C03(Hg5N2Cl2)20,3H20.  When  heated  at 
100°  it  loses  3H20  and  becomes  yellow. 

To  estimate  ammonia  in  water,  the  following  procedure  is 
recommended.  One  litre  of  the  water,  made  alkaline  with  5  c.c. 
of  15%  sodium  carbonate  solution,  is  distilled  at  such  a  rate 
that  rather  more  than  100  c.c.  are  condensed  in  one  and  a  half 
hours.  The  distillate  is  received  in  10  c.c.  of  1%  hydrochloric  acid, 
diluted  to  1  litre,  treated  with  10  c.c.  of  a  5%  solution  of  mercuric 
chloride,  precipitated  by  10  c.c.  of  15%  sodium  carbonate  solution  and 
left  for  twenty-four  hours.  The  precipitate  is  collected  on  a  filter  of 
glass  wool  previously  tared,  washed  with  5  c.c.  of  water,  dried  at 
100°,  and  weighed.  The  weight  of  the  precipitate  multiplied  by  0-03 
gives  the  weight  of  ammonia.  If  the  quantity  of  ammonia  is  very 
small  (less  than  0  001  gram)  the  distillate  is  not  diluted,  and  then  only 
1  c.c.  of  each  solution  is  employed.  Quantities  of  ammonia  varying 
from  0-0001  to  0‘012  gram,  the  amount  occurring  in  natural  waters, 
can  be  estimated  very  accurately  by  the  method.  E.  H. 

Spanish  Oil  of  Thyme.  Joseph  Rodie  (Bull.  Soc.  chim.,  1907, 
[iv],  1,  236 — 239). — With  a  view  to  devising  a  simple  means  of 
detecting  sophistication  in  the  oil,  the  specific  gravities,  “  phenol  ” 
contents  (thymol  or  carvacrol,  or  both),  and  the  solubilities  in  65%, 
70%,  and  80%  alcohol  of  upwards  of  forty  samples  have  been  determined 
and  are  tabulated  and  shown  graphically  in  the  original. 

From  the  results,  the  conclusion  is  drawn  that  oils  having  a  specific 
gravity  greater  than  0-950,  and  which  are  soluble  in  65%  alcohol,  may 
safely  be  regarded  as  containing  over  60%  of  “  phenol.”  Those  with  a 
specific  gravity  between  0-922  and  0-950,  which  are  soluble  in  70% 
alcohol,  may  be  accepted  as  containing  from  40%  to  60%  of  “  phenol,” 
especially  if  they  are  also  soluble  in  65%  alcohol.  Oils  which  are  in¬ 
soluble  in  70%  alcohol  and  have  a  specific  gravity  less  than  0‘922 
should  be  regarded  with  suspicion.  T.  A.  H. 

Esterification  of  lert.-Terpenic  Alcohols,  especially  Linalool, 
and  Estimation  of  this  Alcohol  in  Volatile  Oils.  Victor  Boulez 
(Bull.  Soc .  chim,,  1907,  [iv],  1,  117 — 120), — The  linalool,  or  the 
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volatile  oil  containing  it,  is  diluted  with  five  times  its  weight  of 
turpentine  oil  and  the  mixture  gently  boiled  with  acetic  anhydride  and 
sodium  acetate  during  three  hours.  Under  these  conditions,  acetyl¬ 
ation  of  the  linalool  is  complete,  and  there  is  no  secondary  decom¬ 
position.  The  estimation  of  the  linalyl  acetate  formed  is  carried  out  in 
the  usual  manner,  a  correction  being  applied  for  the  small  quantity  of 
acetyl  ester  formed  from  the  turpentine  oil.  This  method,  with  per¬ 
haps  slight  modification,  may  be  applicable  to  the  acetylation  and 
estimation  of  other  alcohols  of  the  same  type,  such  as  geraniol  and 
terpineol.  T.  A.  H. 

Pathological-Chemical  Notes.  [Detection  of  Cholesterol 
Esters,  Carbamide,  Urobilin  and  Bilirubin,  and  of  Sugar.] 
Ernst  Salkowski  ( Chem .  Centr.,  1906,  ii,  1851 — 1852;  from  Arb. 
Path.  Inst.,  Berlin). — I.  Occurrence  and  Detection  of  Esters  of 
Cholesterol. — By  boiling  4  grams  of  epidermis  with  93%  alcohol, 
0T504  gram  of  cholesteryl  palmitate  was  obtained  in  the  form 
of  a  snow-white,  silky  mass,  m.  p.  77 — 78°  (compare  Hurthle, 
Abstr.,  1896,  ii,  485),  which  consisted  of  matted  needles.  The  ester 
was  separated  from  the  fats  by  treatment  with  alkali  hydroxide,  the 
action  being  stopped  before  the  cholesterol  ester  was  attacked.  From 
solutions  containing  0*5  and  0'25  gram  of  the  palmitate  in  50  grams 
of  palm  fat,  0’224  and  0*0618  were  obtained  respectively.  The 
palmitate  gives  the  Liebermann  and  the  Neuberg-Rauchwerger 
reactions,  but  is  not  attacked  by  sulphuric  acid  and  iodine,  probably 
because  it  is  not  wetted  by  the  mixture.  In  the  case  of  the  crude 
ester  which  has  not  been  recrystallised  by  adding  alcohol  to  the 
ethereal  solution,  the  particles  become  very  slowly  red  or  violet  and  a 
dirty  green  or  blue  coloration  is  only  formed  after  twenty-four 
hours.  Chloroform  and  sulphuric  acid  give  a  dull  red  coloration. 

II.  Detection  and  Estimation  of  Carbamide  in  Fluids  and  Organs  of 
the  Body . — In  order  to  estimate  the  carbamide  in  fluids,  the  residue 
from  the  last  alcoholic  extraction  is  treated  when  cold  with  nitric  acid 
(D  1*2),  the  mixture  allowed  to  remain  for  twenty-four  hours,  the  fats 
and  fatty  acids  removed  from  the  precipitate  by  washing  with  absolute 
alcohol  and  ether,  and  the  carbamide  finally  weighed  as  nitrate  or  as 
free  carbamide  after  treating  the  nitrate  with  barium  carbonate. 
Contamination  with  hypoxanthine  is  detected  by  the  formation  of  a 
gelatinous  precipitate  of  hypoxanthine  silver  when  silver  nitrate  is 
added  to  the  ammoniacal  solution  of  the  nitrate.  The  quantity  of 
hypoxanthine  corresponding  with  that  of  the  silver  contained  in  the 
precipitate  is  subtracted. 

III.  Detection  of  Urobilin  and  Bilirubin  in  'presence  of  each  other  in 
the  Contents  of  the  Small  Intestine. — The  contents  of  the  small  intestine 
are  concentrated  on  the  water-bath  and  then  extracted  with  alcohol. 
To  the  turbid  aqueous  solution  which  remains  on  evaporation,  sodium 
carbonate  solution  is  added  until  alkaline,  and  then  calcium  chloride  ; 
the  bile  colouring  matters  are  carried  down  by  the  precipitate,  whilst 
the  urobilin  remains  in  solution.  The  precipitate  is  covered  with 
alcohol  and  a  small  quantity  of  hydrochloric  acid,  warmed,  filtered,  and 
the  filtrate  finally  boiled.  The  solution  may  have  a  slight  green 
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tint,  but  usually  remains  yellow,  and  does  not  give  the  reaction  of 
bile-colouring  matter.  In  order  to  detect  the  presence  of  urobilin,  the 
solution  is  acidified  with  hydrochloric  acid  and  extracted  with  chloro¬ 
form,  the  extract  shaken  with  water,  filtered,  and  examined  spectro¬ 
scopically.  When  a  few  drops  of  an  alcoholic  or  aqueous  solution  of 
zinc  chloride  are  added,  the  chloroform  solution  becomes  rose-red  and 
acquires  a  green  fluorescence  (Wirsing).  When  an  intensely  yellow 
solution  of  urobilin  in  chloroform  is  gently  shaken  with  an  equal 
volume  of  nitric  acid,  D  1*18 — 1*2,  the  acid  becomes  bluish-violet  to 
purple  and  the  chloroform  blue.  The  nitric  acid  shows  an  absorption 
band  between  the  yellow  and  the  red  and  a  second  between  the  green 
and  the  blue,  whilst  the  chloroform  solution  has  often  a  faint  band  in 
the  red  or  between  the  yellow  and  the  red.  The  colour  of  the  acid 
gradually  changes  to  red  and  yellowish-red,  whilst  that  of  the  chloro¬ 
form  disappears.  In  the  case  of  lutein,  the  nitric  acid  remains  colour¬ 
less  and  the  chloroform  solution  gradually  becomes  so. 

IY.  Detection  of  Minute  Quantities  of  Sugar  in  Urine  by  means  of 
Phenylhydrazine. — Five  c.c.  of  urine  to  which  05  c.c.  of  glacial  acetic 
acid  has  been  added  are  treated  with  20  drops  of  phenylhydrazine  and 
to  the  mixture  after  boiling  for  one  minute,  5  drops  of  a  15%  solution 
of  sodium  hydroxide  are  added.  A  volume  of  water  equal  to  three- 
quarters  of  the  volume  of  the  liquid  is  added,  the  mixture  again  heated 
until  it  just  begins  to  boil,  and  then  allowed  to  remain  for  a  day.  A 
loose,  sulphur-yellow  precipitate  is  formed,  which  appears  under  the 
microscope  to  consist  of  double  clusters  of  slender  needles.  Lactose 
and  maltose  do  not  give  this  reaction.  E.  W.  W. 

Delicate  Reaction  for  Carbohydrates.  Henry  J.  H.  Fenton 
( Proc .  Camb.  Phil.  Soc.,  1907,  14,  24 — 26). — It  -has  been  shown 
(Fenton  and  Gostling,  Trans.,  1898,  554  ;  1901,  361)  that  the  forma¬ 
tion  of  co-bromomethylfurfuraldehyde  by  the  action  of  hydrogen 
bromide  affords  a  characteristic  test  for  ketohexoses,  and  that  its 
formation  by  aldoses  could  not  be  detected.  By  the  following  method 
the  merest  trace  of  w-bromomethylfurfuraldehyde  may  be  detected,  and, 
since  by  this  means  its  production  from  aldoses  has  been  proved,  this 
test  may  serve  for  the  identification  of  all  hexoses  or  compounds  which 
yield  hexoses  on  hydrolysis. 

A  minute  quantity  of  the  solid  to  be  examined  is  moistened  with 
water,  mixed  with  a  drop  or  two  of  phosphorus  tribromide  dissolved  in 
toluene,  gradually  heated  on  a  water-bath  to  90 — 100°,  and  kept  at 
this  temperature  until  the  mixture  has  turned  dark  coloured.  It  is 
then  cooled,  stirred  with  a  little  alcohol  and  a  few  drops  of  ethyl 
malonate,  and  finally  made  alkaline  by  the  addition  of  alcoholic 
potash.  On  diluting  the  mixture  with  a  large  volume  of  water,  a  blue 
fluorescence  is  apparent.  Sugars  in  dilute  aqueous  solution  may  also 
be  detected  by  pouring  2 — 3  c.c.  of  the  solution  on  to  an  excess  of 
calcium  chloride  to  form  a  pasty  mass,  and  treating  this  in  the  manner 
described  above.  W.  H.  G. 

Colour  Reactions  of  Carbohydrates  with  Indole  and  Scatole. 

F.  Weehuizen  ( Chem .  Zentr.,  1907,  i,  134;  from  Pharm.  Weekblad., 
43,  1209 — 1210). — Dextrose  (glucose),  lactose,  saccharose,  starch,  and 
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cellulose,  when  heated  with  strong  hydrochloric  acid  and  scatole,  all 
yield  a  beautiful  violet  and  permanent  coloration  ;  this  reaction  still 
showed  in  a  dilution  of  1  : 300000.  Indole  causes  a  brownish-red 
coloration.  L.  de  K. 

Colour  Reaction  of  Pentoses.  Manfred  Bial  ( Biochem .  Zeitsch., 
1907,  3,  323 — 325). — The  author  defends  his  methods  against  Sachs’s 
criticisms  (this  vol.,  ii,  135).  W.  D.  H. 

Estimation  of  Methylpentoses.  Adolf  Jolles  (Annalen, 
1907,  351,  38 — 43.  Compare  Abstr.,  1906,  ii,  203  ;  Votocek,  Abstr., 
1899,  ii,  701  ;  Ellett  and  Tollens,  Abstr.,  1905,  ii,  210). — Methyl¬ 
pentoses  are  estimated  volumetrically  in  the  same  manner  as  pentoses, 
the  conversion  into  methylfurfuraldehyde  taking  place  quantitatively 
when  methylpentoses  are  distilled  with  hydrochloric  acid  in  a  current 
of  steam.  In  the  results  obtained  with  rhamnose,  the  error  lies 
between  +1*2%  and  -0*97%. 

In  a  mixture  containing  pentoses  and  methylpentoses,  the  total 
sugar  is  determined  by  distillation  with  hydrochloric  acid  and 
titration  with  sodium  hydrogen  sulphite  and  iodine  solutions ;  in  a 
second  sample,  the  methylpentoses  are  precipitated  by  addition  of 
alcohol  and  saturated  aqueous  baryta  at  0°,  and  the  pentoses  deter¬ 
mined  in  the  filtrate.  With  mixtures  of  arabinose  and  rhamnose, 
the  error  for  the  pentose  was  0*4 — 1*05%,  and,  for  the  methylpentose, 
—  0*8%  to  —1*8%  of  the  total  quantity  of  sugar.  Gr.  Y. 

The  Relative  Value  of  Almen’s  and  Worm-Muller’s  Tests 
for  Sugar.  Olof  Hammabsten  ( Pfliigers  Archiv,  1907,  110, 
517 — 532).  Eduard  Pfl^ger  (ibid.,  533 — 542.  Compare  this  vol., 
ii,  137). — Further  polemical  discussion  in  which  both  authors  adhere 
to  their  original  views.  W.  D.  H. 

Reducing  Substances  and  their  Estimation  in  Sugars 
and  Sugar  Products.  Henri  Pellet  ( Chem .  Zentr.,  1907,  i,  71  ; 
from  Zeitsch.  Ver.  Riibenzuck.  Ind.,  1906,  1012 — 1022). — The  author 
uses  Fehling’s  solution  as  modi6ed  by  Violette ;  when  used  for  the 
gravimetric  estimation  of  a  reducing  sugar  the  liquid  should  not  be 
boiled  but  heated  for  three  minutes  at  85 — 88°,  as  at  a  higher 
temperature  other  substances  may  exert  a  reducing  action.  In  order 
to  free  the  filter  completely  from  copper  tartrate,  washing  with  a  1% 
solution  of  Rochelle  salt  has  been  recommended,  but  as  this  causes  a 
loss  of  cuprous  oxide  the  author  prefers  making  a  correction  which 
according  to  circumstances  may  amount  to  3 — 7  mg. 

The  Clerget  process  for  the  estimation  of  crystallisable  sugar  in 
presence  of  other  reducing  substances  is  at  the  present  the  only 
available  method. 

The  reducing  sugars  in  cane  and  beet  products  are  identical  ;  some 
molasses,  however,  contain  substances  which  reduce  the  Fehling  solution 
on  prolonged  boiling.  L>  de  K. 

Detection  of  Cane-Sugar  in  Milk  and  Cream.  W.  H. 
Anderson  (Analyst,  1907,  32,  87 — 88). — A  test,  proposed  originally 
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by  Cayaux  ( Phami .  Centr.-h .,  1898,  39,  503),  is  stated  to  be  rapid  and 
accurate ;  it  consists  in  boiling  a  mixture  of  15  c.c.  of  milk, 
0T  gram  of  resorcinol,  and  1  c.c.  of  concentrated  hydrochloric  acid.  If 
cane-sugar  is  present,  a  fine  red  coloration  is  produced,  whilst  pure 
milk  remains  almost  unchanged,  only  turning  a  brown  colour  on 
continued  boiling.  The  test  will  detect  the  presence  of  0'2%  of  cane- 
sugar.  W.  P.  S. 

A  Rapid  Method  for  the  Detection  of  Lactose  and 
Galactose  in  Urine.  Richard  Bauer  ( Zeitsch .  physiol.  Chern., 
1907,  51,  158 — 166). — The  method  depends  on  the  appearance  of  a 
precipitate  of  mucic  acid  when  the  urine  is  evaporated  down  with 
nitric  acid.  W.  D.  H. 

Detection  and  Estimation  of  Raffinose.  Rudolf  Ofner 
(Zeitsch.  Zuckerind.  Bohm.,  1907,  30,  326—328). — About  50  grams  of 
the  sugar  (when  1%  or  more  of  raffinose  is  present)  is  shaken  for  fifteen 
minutes  with  about  150  c.c.  of  methyl  alcohol  and  a  few  drops  of 
potassium  alum  solution,  filtered,  and  washed  with  methyl  alcohol. 
The  filtrate  is  evaporated  until  syrupy  and  heated  for  three  hours  on 
a  water-bath  with  50  c.c.  of  3%  sulphuric  acid.  It  is  then  neutralised 
with  barium  carbonate,  decolorised  with  blood  carbon,  evaporated  to 
about  half  its  volume,  treated  with  96%  ethyl  alcohol  (2  vols.)  and 
1  c.c.  of  aa-phenylmethylhydrazone,  and  heated  in  a  reflux  apparatus 
on  a  water-bath  for  half  an  hour.  After  treatment  with  blood  charcoal 
and  filtration,  the  hydrazone  separates  in  silky  crystals  when  2%  or 
more  raffinose  is  present ;  otherwise  it  may  be  necessary  to  start  the 
separation  by  adding  2 — 3  mg.  of  galactose  phenylmethylhydrazone. 
The  filtered  hydrazone  is  washed  successively  with  alcohol,  water, 
alcohol,  and  ether. 

Raffinose  may  be  determined  in  a  similar  manner.  The  details  will 
be  given  later  on.  N.  H.  J.  M. 

New  Chemical  Test  for  Strength  in  Wheat  Flour.  Thomas 
B.  Wood  ( Proc .  Camb.  Phil.  Soc.,  1907,  14,  115 — 118). — An  investi¬ 
gation  on  the  conditions  which  influence  the  volume  of  the  loaf  pro¬ 
duced  by  a  given  weight  of  flour.  It  is  found  that  the  volume  of  the 
loaf  is  due  to  the  amount  of  sugar  at  the  disposal  of  the  yeast,  the 
addition  of  sugar  to  the  flour  producing  an  increase  in  volume ;  con¬ 
sequently,  indications  of  this  particular  component  of  “  strength  ”  in 
wheat  flour  may  be  obtained,  either  by  estimating  the  quantity  of 
sugar  present  as  such  and  of  the  sugar  formed  by  incubating  the 
mixture  of  flour  and  water  at  such  a  temperature  and  for  such  time  as 
is  commonly  used  in  baking,  or  by  mixing  the  flour  with  yeast  and 
water  and  measuring  the  carbon  dioxide  evolved  during  fermentation. 

W.  H.  G. 

Assay  of  “  Formalin.”  Nicolaas  Schoorl  ( Chem .  Centr.,  1906, 
ii,  1873 — 1874;  from  Pharm.  Weekblad.,  43,  1155 — 1162). — Three 
grams  of  the  sample  are  mixed  with  50  c.c.  of  W-alkali  and  50  c.c.  of 
neutralised  3%  hydrogen  peroxide,  and  the  whole  is  heated  for  fifteen 
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minutes  on  the  boiling  water-bath.  When  cold,  the  liquid  is  titrated 
with  W-acid,  using  phenolphthalein  as  indicator.  L.  de  K. 

Acidimetry  of  Urine  according  to  the  Moritz  and  to  Freund- 
Lieblein  Methods.  Walter  Volker  ( Chem .  Zentr.,  1907,  i,  194; 
from  Arch.  Klin.  Med.,  88,  302 — 313). — The  author  states  that  the 
process  recommended  by  Freund  and  modified  by  Lieblein  (separation 
of  primary  from  secondary  phosphates  by  means  of  barium  chloride)  is 
utterly  untrustworthy.  In  Moritz’s  process  for  the  estimation  of  the 
acidity  in  urine,  the  volumetric  estimation  of  the  phosphoric  acid  is 
rendered  more  accurate  by  the  addition  of  sodium  chloride,  and  the 
injurious  action  of  the  calcium  salts  is  prevented  by  addition  of 
normal  sodium  oxalate.  L.  de  K. 

Mineral  Acids  in  Vinegar.  F.  D.  Ratcliff  (Analyst,  1907,  32 
82 — 84). — It  appears  from  the  results  given  that  whilst  Hehner’s 
method  will  not  detect  the  addition  of  a  small  amount  of  mineral  acid 
to  vinegar,  the  method  described  by  Richardson  and  Bowen  (J.  Soc. 
Chem.  Ind.,  1906,  25,  836)  gives  too  high  results,  and  actually  finds 
what  is  not  there.  The  author  asserts  that  the  practice  of  adding 
mineral  acid  to  vinegar  has  long  since  ceased,  and  that  it  is  waste  of 
time  to  work  out  new  methods  for  detecting  this  class  of  adulteration. 

W.  P.  S. 

New  Reaction  for  Formic  Acid.  Ezio  Comanducci  (Gazzetta, 
1906,  36,  ii,  793). — The  following  reaction  for  formic  acid  is  not 
given  by  formates,  formaldehyde,  acetaldehyde,  crotonaldehyde,  methyl 
or  ethyl  alcohol  or  glycerol,  acetic,  propionic,  butyric,  valeric,  lactic, 
oxalic,  succinic,  malic,  tartaric,  citric,  benzoic,  salicylic,  or  phthalic 
acid. 

About  2‘5  c.c.  of  the  liquid  to  be  tested  are  diluted  with  an  equal 
volume  of  water,  and  to  the  solution  are  added  15  drops  of  concentrated 
(1  : 1)  sodium  hydrogen  sulphite  solution ;  the  liquid  is  then  shaken 
and  gently  heated,  the  appearance  of  a  reddish-yellow  coloration 
indicating  the  presence  of  formic  acid. 

This  reaction,  which  is  sensitive  to  0'5 — 1’0%  of  formic  acid,  may  be 
employed  to  detect  the  presence  of  the  acid  in  methyl  alcohol,  glycerol, 
or  acetic  acid.  T.  H.  P. 

A  New  Test  for  Lactic  Acid.  W.  Thomas  ( Zeitsch .  physiol. 
Chem.,  1907,  50,  540 — 541). — Vournasos  has  described  a  new  test 
(formation  of  isonitrile)  for  lactic  acid  (Abstr.,  1902,  ii,  264),  which 
Croner  and  Cronheim  state  is  better  than  Uffelmann’s  for  the 
detection  of  that  substance  in  the  gastric  contents.  This  view  is  not 
confirmed,  and  another  test  is  introduced.  It  consists  in  heating  the 
gastric  contents  with  a  few  drops  of  30%  chromic  acid  solution  for 
ten  minutes  on  the  water-bath.  A  reddish-brown  colour  is  given  by 
traces  of  lactic  acid ;  this  does  not  occur  with  hydrochloric  acid, 
butyric  acid,  acetic  acid,  acetone,  or  alcohol.  W.  D.  H. 
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Chemical  Recognition  of  some  Physiologically  Important 
Substances.  [Alcohol.  Lactic  AcicL  Amino-acids.] — 
Reginald  0.  Herzog  ( Annalen ,  1907,  351,  263 — 266). — A  new  test 
for  lactic  acid,  for  which  no  characteristic  reaction  has  been  described 
previously,  is  based  on  Herzog  and  Leiser’s  investigation  of  the  action 
of  iodine  on  the  silver  salts  of  a-hydroxy-fatty  acids  (Abstr.,  1901,  i, 
499),  which  takes  place  according  to  the  equation  : 

20H*CHR*C02Ag  +  I2  =  0H-CHR-C02H  +  R-CHO  +  C02  +  2AgI. 
Small  amounts  of  lactic  are  recognised  by  the  odour  of  the  acetaldehyde 
evolved,  or  the  aldehyde  may  be  collected  in  water  and  tested  for  with 
sodium  nitroprusside  and  piperidine. 

a-Amino-acids,  which  are  important  as  hydrolysis  products  of  the 
proteins,  are  converted  by  careful  treatment  of  their  hydrochlorides 
with  silver  nitrite  into  the  corresponding  a-hydroxy-acids,  which  are 
tested  for  in  the  same  manner  as  lactic  acid. 

The  following  method  is  suggested  for  the  estimation  of  alcohol  in 
aqueous  solution.  The  solution  is  added  drop  by  drop  at  intervals  of 
some  seconds  to  20  c.c.  of  a  solution  of  1  gram  of  potassium  per¬ 
manganate  in  500  c.c.  of  concentrated  sulphuric  acid,  until  the  point  is 
reached  at  which  the  wine-red  solution  changes  to  violet  on  addition  of 
a  further  drop  of  the  reducing  solution.  The  end  point  is  seen  most 
easily  by  comparison  of  two  samples  to  one  of  which  a  drop  more  of 
the  alcoholic  solution  has  been  added.  The  process  is  applicable  to 
solutions  containing  1 — 0-5%  of  alcohol.  G.  Y. 

Estimation  of  some  of  the  Organic  Acids  occurring  in 
Fruits.  Gunner  Jorgensen  { Zeitsch .  Nohr.  Genussm.,  1907,  13, 
241 — 257). — The  following  is  an  outline  of  the  method  used  by  the 
author  in  estimating  the  organic  acids  occurring  in  wines  and  fruit 
juices.  The  solution  is  neutralised,  lead  acetate  and  alcohol  are  added, 
and  the  precipitate  is  collected  on  a  filter,  washed,  and  decomposed  by 
means  of  hydrogen  sulphide.  The  filtrate  from  the  lead  sulphide  is 
concentrated  by  evaporation,  neutralised  with  potassium  hydroxide, 
and  a  portion  of  the  tannate,  together  with  some  sulphate  and  phos¬ 
phate,  precipitated  by  the  addition  of  alcohol.  This  precipitate  is 
separated  by  filtration  ;  the  filtrate  is  acidified  with  acetic  acid  and 
the  tartaric  acid  thrown  down  as  potassium  hydrogen  tartrate  ;  after 
removing  the  alcohol  from  the  filtrate  and  acidifying  the  latter  with 
hydrochloric  acid,  the  succinic  acid  is  extracted  from  the  solution  with 
ether.  The  residual  solution  is  now  neutralised  and  treated  with 
barium  chloride,  whereby  the  sulphuric  and  phosphoric  acids  and  some 
tannin  are  precipitated.  The  filtrate  from  this  precipitate  is  mixed 
with  a  small  quantity  of  alcohol  and  barium  citrate,  which  is  thus 
precipitated,  is  collected  on  a  filter.  The  addition  of  a  large  volume 
of  alcohol  to  the  filtrate  results  in  the  precipitation  of  the  barium 
malate.  These  two  barium  salts  are  further  purified  by  reprecipitation, 
and  the  quantity  of  the  acids  estimated  from  the  barium  contained  in 
the  respective  salts.  The  quantity  of  the  tartaric  and  succinic  acids 
is  estimated  by  titration  of  the  fractions  obtained  as  described  above. 

The  following  quantities  (grams  per  100  c.c.)  were  obtained  on 
applying  the  method  to  various  samples  of  wine  and  fruit  juices. 
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Red  wine:  tartaric  acid,  0*128 — 0*206;  succinic  acid,  0 '042 — 0*059; 
citric  acid,  none ;  malic  acid,  0*032 — 0*089.  Port  wine :  tartaric 
acid,  0*090 ;  succinic  acid,  0*036 — 0*052 ;  citric  acid,  none ;  malic 
acid,  0*083 — 0*142.  Sherry:  tartaric  acid,  0*078 — 0*133  ;  citric 
acid,  0*006 — 0*014  ;  malic  acid,  0*047 — 0*071.  Madeira  :  tartaric 
acid,  0*051 — 0*157;  succinic  acid,  0*013 — 0*052;  citric  acid,  none; 
malic  acid,  0*037 — 0*061.  Raspberry  juice:  tartaric  acid,  succinic 
acid,  and  malic  acid,  none;  citric  acid,  0*50 — 1*04.  Cherry  juice: 
tartaric  acid,  none  ;  succinic  acid,  traces  ;  malic  acid,  0*39 — 0*91. 

W.  P.  S. 

Estimation  of  Uric  Acid  by  Direct  Precipitation.  Meisen- 
burg  { Chem .  Gentr.,  1906,  ii,  1880 — 1881  ;  from  Arch.  Klin.  Med.,  87, 
424 — 436). — Satisfactory  results  are  obtained  by  mixing  180  c.c.  of 
urine  with  5  c.c.  of  hydrochloric  acid  and  rotating  for  forty-eight 
hours.  In  order  to  facilitate  the  precipitation,  a  known  weight  of 
uric  acid  (about  0*1  gram)  is  added  and  allowed  for.  L.  de  K. 

Sources  of  Error  in  the  Toxicological  Detection  of  Hydro¬ 
cyanic  Acid.  Domenico  Ganassini  ( Chem .  Centr.,  1906,  ii, 
1783 — 1784;  Boll.  Chim.  Farm.,  45,  745 — 748.  Compare  Abstr., 
1905,  ii,  867). — Minute  traces  of  hydrogen  cyanide  may  be  formed 
when  during  the  usual  distillation  with  tartaric  acid  the  blood  or  other 
organs  get  overheated.  Proteins  and  their  derivatives,  such  as 
xanthines  and  also  hsematin,  yield  hydrogen  cyanide  at  200°.  The 
distillation  should  therefore  be  always  conducted  in  a  current  of 
steam.  L.  de  K. 

Estimation  of  Hydrocyanic  Acid  in  the  Seeds  of  Phaseolus 
lunatus.  Emile  Kohn-Abrest  {Chem.  Zeni/r.,  1907,  i,  69 — 70;  from 
Mon.  Sci.,  [iv],  20,  11,  797 — 798.  Compare  Abstr.,  1906,  ii,  625). — 
Fifty  grams  of  the  crushed  seeds  are  macerated  in  a  closed  flask  with 
500  c.c.  of  water  for  four  hours  at  37°  or  twenty-four  hours  at  the 
ordinary  temperature,  10  c.c.  of  hydrochloric  acid  are  added  to  prevent 
frothing,  and  150  c.c.  are  distilled  off  on  a  sand-bath.  After  adding 
50  c.c.  of  hydrochloric  acid  to  the  residue,  another  300  c.c.  are  dis¬ 
tilled.  The  distillates  are  rendered  alkaline  with  potassium  hydroxide, 
a  slight  excess  of  Seltzer  water  is  added,  and  the  hydrogen  cyanide 
titrated  with  Nj\0  iodine.  One  c.c.  of  iodine  =  0*00135  gram  HCN.  The 
first  distillate  contains  about  2/3  of  the  total  amount  present. 

White  Birma  beans  yield  0*00891 — 0*02079%,  coloured  beans, 
0*01075 — 0*01269%,  of  hydrogen  cyanide.  L.  de  K. 

Detection  of  Salicylic  Acid  in  Wines  and  Foods.  Dioscoride 
Yitali  {Chem.  Centr.,  1906,  ii,  1782 — 1783  ;  from  Boll.  Chim.  Farm., 
45,  701 — 708). — Wine  is  shaken  with  four  times  its  bulk  of  pure 
toluene  which  dissolves  any  salicylic  acid  present  without  taking  up 
the  least  trace  of  other  acids.  Preserved  tomatoes,  &c.,  are  acidified 
with  hydrochloric  acid,  evaporated  to  syrupy  consistency,  and  extracted 
with  absolute  alcohol.  The  alcoholic  extract  is  evaporated  and  the 
residue  dissolved  in  a  little  water  and  then  shaken  with  toluene.  The 
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toluene  is  then  tested  for  salicylic  acid  by  shaking  with  1  c.c.  of  dilute 
ferric  chloride. 

The  author  gives  an  additional  test  for  salicylic  acid.  If  a  trace  of 
copper  sulphate  is  added  so  as  to  leave  the  liquid  colourless  the  residue 
on  evaporation  will  have  a  green  colour.  L.  de  K. 

Simple  Fat-Extraction  Apparatus.  George  S.  Fraps  (Amer. 
Chem.  J.,  1907,  37,  85 — 87). — A  modification  of  Knorr’s  apparatus 
(Wiley’s  “Principles  and  Practice  of  Agricultural  Analysis,”  1st  ed., 
3,  44 — 47)  which  has  the  advantages  of  being  of  simpler  construction 
and  less  expensive.  For  details,  reference  must  be  made  to  the 
description  and  diagrams  in  the  original.  E.  G. 

Decomposition  of  Iodoform  and  Chloroform  in  Certain 
Vegetable  Oils.  Sergei  F.  Popoff  ( J .  Russ.  Phys.  Chem.  Soc.,  1906, 
38,1114 — 1119). — Under  the  action  of  a  high  temperature,  the  oxygen 
of  the  air,  and  of  light,  iodoform  decomposes  according  to  the  equations  : 
4CHI3  +  502  -  4C02  +  2H20  +  6I2;  4CHI3  +  302  =  400  +  2HaO  +  6I2 ; 
2CHI3  +  02  =  2COI2  +  2HI ;  similarly,  chloroform  undergoes  decom¬ 
position  as  follows  :  4CHC13  +  502  =  4C02  +  2H20  +  6C12;  2CHC13  +  02  = 
2C0C12  +  2HC1  (Schoorl  and  van  den  Berg,  Abstr.,  1906,  i,  57,  474,  481). 

The  author  shows  that,  owing  to  this  decomposition,  the  use  of 
chloroform  as  a  solvent  for  vegetable  oils  leads  to  low  values  being 
obtained  for  the  iodine  numbers.  Thus,  insolation  of  cacao  butter 
with  chloroform  or  iodoform  causes  the  iodine  value  to  fall  from  35‘7 
to  about  32,  whilst  insolation  with  ether  has  little  or  no  effect  on  the 
butter  in  this  direction.  Also,  the  iodine  number  of  linseed  oil  is 
diminished  from  170 — 145  (orfrom  170 — 118)  when  the  oil  is  subjected 
to  insolation  in  presence  of  chloroform  (or  iodoform). 

With  solutions  of  iodoform  in  chloroform,  the  percentage  amount  of 
iodine  yielded  by  a  constant  weight  of  iodoform  increases  with  the  dilu¬ 
tion  of  the  solution  (compare  Schuyten,  Abstr.,  1901,  i,  3).  T.  H.  P. 

Determination  of  the  Saponification  Number  of  Lubricating 
Oils  containing  Saponifiable  Fats.  Herman  Schreiber  (J.  Amer. 
Chem.  Soc.,  1907,  29,  74 — 75). — Five  grams  of  the  sample  are  treated 
with  25 — 50  c.c.  of  Nj 2  alcoholic  potassium  hydroxide  and  25  c.c.  of 
benzene.  Should  it  be  necessary  to  double  the  amount  of  benzene,  a 
little  more  pure  alcohol  should  be  added  so  as  to  obtain  a  clear  solution  on 
warming.  The  flask  is  then  attached  to  an  air  condenser  and  placed  on 
an  iron  plate  resting  on  a  steam-bath.  After  half  an  hour’s  boiling, 
the  saponification  will  be  complete  and  the  undecomposed  alkali  is  then 
titrated  as  usual.  L.  de  K. 

Physico-Chemical  Constants  of  Fats.  D.  Sidersky  (Ann.  Chim. 
anal.,  1907,  12,  59 — 62). — A  useful  table  showing  the  usual  constants 
of  a  large  number  of  fats  and  oils.  The  author  recommends  the 
determination  of  every  one  of  the  constants  in  fat  analysis. 

L.  DE  K. 

The  Refraction  of  Fats  and  Fatty  Acids.  R.  K.  Dons 
(Zeitsch.  Nahr.  Genussm.,  1907,  13,  257 — 261). — From  the  results 
recorded,  it  is  seen  that  the  refraction  of  the  insoluble  fatty  acids  of 
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butter  varies  within  as  wide  limits  as  does  that  of  the  butters  them¬ 
selves.  The  difference  between  the  refractions  of  butter  fats  and  of 
the  insoluble  fatty  acids  of  the  same  butters  is  practically  constant, 
lying  between  10*4  and  12*0.  This  difference  in  the  case  of  cocoanut 
oil  and  its  fatty  acids  is  16*9,  and,  although  of  some  aid  in  the 
detection  of  cocoanut  oil  in  butter,  will  not  indicate  small  quantities 
of  this  adulterant.  With  lard,  the  difference  is  13T,  a  figure  closely 
approaching  that  yielded  by  butter.  W.  P.  S. 

Water  in  Butter.  Jules  Wauters  (Bull.  Soc.  Chim.  Belg.,  1906, 
20,  365 — 373). — In  the  writer’s  opinion  the  sale  of  butter  containing 
an  excessive  amount  (over  18%)  of  water  ought  to  be  prohibited,  and 
the  actual  addition  of  water  to  butter  ought,  in  any  case,  to  be  con¬ 
sidered  an  adulteration.  Samples  of  butter  intended  for  analysis 
ought  to  be  preserved  in  special  vessels  in  order  to  prevent  the 
evaporation  of  the  water,  and  the  portion  of  the  sample  used  for  the 
estimation  of  the  water  should  be  taken  from  the  centre  of  the  pat, 
and  not  from  the  whole  pat  after  re-mixing.  W.  P.  S. 

A  Comparison  and  Criticism  of  the  Methods  for  the  Detec¬ 
tion  and  Estimation  of  Cocoanut  Oil  in  Butter.  Thomas  R. 
Hodgison  ( Chem .  News,  1907,  95,  121 — 122). — The  only  trustworthy 
process  for  the  detection  of  cocoanut  oil  in  butter  is  considered  by  the 
author  to  be  the  estimation  of  the  iodine  number.  The  saponification 
number  was  found  to  be  of  no  practical  value,  but  the  Reichert-Wollny 
number  may  show  some  indications  of  the  presence  of  cocoanut  oil  if 
the  amount  in  the  sample  is  large.  The  method  proposed  by  Wijsmann 
and  Reijst  (Abstr.,  1906,  ii,  402)  is  a  good  qualitative  test,  but  as  a 
quantitative  method  it  fails  entirely.  Thorp’s  method  (Abstr.,  1906, 
ii,  588)  is  of  considerable  value  as  a  confirmatory  test,  and  the  extrac¬ 
tion  and  identification  of  phytosterol  affords  good  evidence  of  the 
presence  of  vegetable  oil  in  a  sample.  W.  P.  S. 

Njave  Butter.  Konrad  Wedemeyer  (Chem.  Rev.  Fett.  Harz.  Ind ., 
1907,14,  35 — 36). — Njave  butter,  orNjarioil,  is  obtained  from  the 
seeds  of  one  of  the  Sapotacece,  and  is  similar  to  shea  butter,  which  is 
yielded  by  another  member  of  the  Sapotacece  family.  The  seeds  weigh 
from  10  to  15  grams  each,  of  which  about  one-third  is  due  to  the  hard 
shell,  and  yield  about  50%  of  fat.  The  constants  of  the  fat  are  : 
D40  0*8979  ;  Reichert-Meissl  number,  1*2;  saponification  number, 
185*3;  iodine  number,  56*1;  Maumene  number,  55°;  acid  number, 
38*1  ;  acetyl  number,  13*4  ;  1'4606  ;  unsaponifiable  matter,  3*66%; 

insoluble  fatty  acids,  96*1%.  The  fatty  acids  have  m.  p.  46'6°.  The 
residue  of  the  seeds,  after  the  fat  has  been  extracted,  contains  19*74% 
of  protein  substances.  W.  P.  S. 

Applicability  of  Bomer’s  Phytosteryl  Acetate  Reaction  to 
the  Detection  of  the  Adulteration  of  Animal  with  Vegetable 
Fats.  Frans  M.  Jaeger  (Chem.  Weekblad.,  1907,  4,  1 — 10.  Com¬ 
pare  Abstr.,  1899,  ii,  191,  192,  259  ;  1902,  i,  30,  and  ii,  184;  1906,  i, 
742). — The  value  of  Bomer’s  te3t  as  a  qualitative  and  as  a  quantitative 
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method  is  criticised.  The  number  of  phytosterols  in  plants  is  smaller 
than  hitherto  supposed,  the  chief  being  ordinary  phytosterol,  m.  p. 
136°,  which  is  present  as  an  isomorphous  mixture  with  other  phyto¬ 
sterols,  and  therefore  cannot  be  separated  by  fractional  crystallisation. 
From  Calabar  fat,  Windaus  and  Hauth  (this  vol.,  i,  128)  have  isolated 
phytosterol  and  stigmasterol,  m.  p.  170°.  The  author1  gives  melting- 
point  curves  for  mixtures  of  phytosteryl  and  stigmasteryl  acetates 
with  cholesteryl  acetate  from  0 — 100%,  and  concludes  that  Bomer’s  re¬ 
action  is  valuable  as  a  qualitative  test,  but  does  not  yield  trustworthy 
quantitative  results.  A.  J.  W. 

Phenolphthalein  in  Urine.  GrObler  ( Chern .  Zentr.,  1907,  i, 
137  ;  from  Pharm.  Post.,  39,  689). — Urine  containing  phenolphthalein 
is  distinguished  from  urine  containing  chrysophanic  acid  or  santonin 
as  follows.  With  barium  hydroxide  it  gives  a  colourless  precipitate 
and  a  violet-red  filtrate,  with  sodium  carbonate  at  once  a  reddish-violet 
coloration,  whilst  on  heating  with  sodium  hydroxide  and  zinc  dust  the 
liquid  is  decolorised  owing  to  formation  of  phenolphthalein.  On  add¬ 
ing  lead  acetate  and  then  sodium  hydroxide  to  the  filtrate,  a  violet-red 
coloration  is  noticed,  which  fades  gradually.  L.  de  K. 

Reactions  of  Santonin.  C.  Re i chard  {Pharm.  Zeit.,  1907,  52, 
88 — 89). — If  a  little  solid  sodium  hydroxide  is  added  to  an  alcoholic 
solution  of  santonin,  and  the  mixture  heated,  a  bright  red  coloration 
is  produced ;  after  a  few  hours  the  colour  changes  to  yellow.  When 
ammonia  is  used  in  place  of  sodium  hydroxide,  a  feeble  red  coloration 
is  obtained  on  heating,  the  mixture  becoming  colourless  on  cooling. 
Sulphuric  acid  does  not  react  with  santonin  in  the  cold ;  on  warming, 
an  intense  blue  coloration  is  formed,  which  on  further  heating  changes 
to  yellow.  Nitric  acid  gives  no  reaction  with  santonin  even  when 
heated.  From  this  the  author  concludes  that  the  yellow  colour,  which 
santonin  assumes  when  exposed  to  air,  is  not  due  to  oxidation.  If  a 
mixture  of  mercuric  chloride,  santonin,  and  sulphuric  acid  is  heated, 
a  yellowish-black  coloration  is  obtained,  whilst  a  mixture  of  mercurous 
nitrate  and  santonin,  when  moistened  with  sulphuric  acid,  immediately 
turns  black.  A  bright  . blue  colour  is  produced  on  adding  a  drop  of 
sulphuric  acid  to  a  mixture  of  copper  sulphate  and  santonin ;  on 
warming,  the  colour  changes  to  blackish-red.  A  similar  reaction  is 
given  by  cuprous  chloride,  and  a  blue  coloration  is  obtained  if  bismuth 
subnitrate  is  employed  in  place  of  the  copper  salts.  Diphenylamine, 
santonin,  and  sulphuric  acid  do  not  react  in  the  cold,  but,  on  warming, 
the  mixture  is  coloured  an  intense  red  j  this  changes  to  yellow  at  the 
end  of  about  twelve  hours,  and  afterwards  passes  into  dark  green. 

W.  P.  S. 

A  Property  of  Adrenaline.  B.  Krull  {Ghem.  Zentr.,  1907,  i, 
131 ;  from  Pharm.  Weekhlad.,  43,  1208 — 1209). — A  drop  of  solution  of 
adrenaline  (1  : 1000)  when  mixed  with  a  drop  of  copper  sulphate 
solution,  of  cherry-laurel  water,  and  of  ammonia,  gives  an  unstable  red 
coloration,  but  if  a  minute  crystal  of  sodium  hydrogen  carbonate 
is  used  instead  of  the  ammonia,  the  red  colour  is  permanent.  Pure 
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potassium  cyanide  may  be  substituted  for  the  cherry -laurel  water  and 
alkali.  L.  de  K. 

Sources  of  Error  in  the  Kerner- Weller  Assay  of  Com¬ 
mercial  Quinine  Sulphate.  Petro  Biginelli  ( Ghent .  Centr.,  1906, 
ii,  1692  ;  from  Boll.  Ghim.  Farm.,  45,  253 — 260). — In  applying  the 
Kerner-Weller  test,  the  quinine  sulphate  should  be  dried  at  40 — 50° 
and  exposed  for  some  twelve  hours  to  the  air ;  it  then  contains 
2H20.  The  test,  however,  is  not  always  to  be  depended  on,  so  that  it 
must  be  supplemented  by  other  tests,  such  as  the  solubility  in  ether- 
chloroform  mixture,  &c.  L.  de  K. 

Assay  of  Cinchona  Barks.  Florence  (Chem.  Zentr.,  1907,  i, 
130 — 131  ;  from  Bull.  Sci.  Pharm.,  13,  365 — 368). — Rapid  approximate 
method. — Twelve  grams  of  the  powdered  bark  are  treated  with  120 
grams  of  pure  ether  and  10  c.c.  of  10%  sodium  hydroxide,  and,  after 
one  hour,  10  c.c.  of  water  are  added  and  the  ethereal  liquid  is  filtered 
through  cotton  wool.  The  filtrate  is  then  shaken  with  30  c.c.  of  lime 
water  to  remove  impurities.  To  100  c.c.  of  the  solution  are  then 
added  10  c.c.  of  water,  and  a  iV/lO  ethereal  solution  of  oxalic  acid  is 
added  so  long  as  a  precipitate  forms  ;  this  represents  the  total  alkaloids 
in  10  grams  of  bark.  Of  the  oxalates  formed,  the  quinine  salt  is  the 
only  one  insoluble  in  water,  therefore  it  may  be  collected,  dried, 
weighed,  and  calculated  into  sulphate. 

Accurate  method. — The  bark  is  well  shaken  with  10%  sodium 
hydroxide  solution,  and  the  mass  is  extracted  in  a  suitable  apparatus 
with  a  mixture  of  4  parts  of  ether  and  1  of  chloroform  ;  the  extract  is 
purified  by  repeatedly  shaking  with  lime  water,  and  this  is  then  again 
shaken  with  pure  ether.  The  ethereal  solutions  are  evaporated  in 
a  tared  dish  and  the  residue  represents  total  alkaloids.  These  are 
then  dissolved  in  pure  ether  containing  20%  of  pure  chloroform,  30  c.c. 
of  water  saturated  with  quinine  oxalate  are  added,  and  the  liquid 
is  titrated  with  Nj  10  ethereal  oxalic  acid.  The  quinine  oxalate  is 
collected  on  a  weighed  filter,  pressed  dry,  and  weighed.  It  is  then 
dried  at  100°  and  weighed  again.  For  each  gram  of  moisture  retained 
in  the  undried  precipitate  a  deduction  of  0 '00069  gram  of  quinine 
oxalate  is  made.  L.  de  K. 

Assay  of  Morphine.  A  Method  of  Extraction.  Thomas 
Tickle  {Pharm.  J.,  1907,  78,  162 — 164). — The  essential  point  of  the 
process  consists  in  the  use  of  m-cresol  as  a  solvent  for  the  alkaloid. 
In  very  weak  solutions  the  cresol  only  takes  up  about  twice  as  much 
of  the  alkaloid  as  does  amyl  alcohol,  the  aqueous  layer  becoming 
saturated  with  cresol  and  being  a  stronger  solvent  than  water  alone. 
This  miscibility  of  the  water  and  the  solvent  may  be  diminished  by 
the  addition  of  some  other  solvent,  such  as  amyl  alcohol.  The  process 
described  by  the  author  consists  in  liberating  the  alkaloid  with  sodium 
hydrogen  carbonate,  and  extracting  it  with  four  successive  quantities 
of  a  mixture  containing  2  parts  of  recently  distilled  m-cresol  and 
1  part  of  amyl  alcohol.  The  extracts,  amounted  to  30  c.c.,  are  united, 
15  c.c.  of  ether  and  30  c.c.  of  light  petroleum  are  added,  and  the 
VOL.  xcii.  ii.  22 
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morphine  is  extracted  from  the  mixture  by  repeated  agitation  with  1% 
acetic  acid  solution.  The  morphine  acetate  solution  thus  obtained  is 
evaporated  to  dryness,  the  residue  is  dissolved  in  water  and  placed  in  a 
covered  vessel  side  by  side  with  an  open  beaker  containing  very  dilute 
ammonia.  The  solution  absorbs  the  ammonia  and  deposits  the 
alkaloid  in  a  crystalline  state ;  the  crystals  are  then  dried  at 
110°  and  weighed.  W.  P.  S. 

Estimation  of  Morphine  in  Opium.  L.  Picard  ( Chem .  Zentr., 
1907,  i,  138 — 139  ;  from  Bull.  Sci.  fharm .,  13,  419 — 427). — 
Modified  Leger’s  ammonia  method. — Six  grams  of  the  dried  sample 
are  triturated  with  lime  water,  using  altogether  48  c.c.,  and  allowed 
to  remain  for  two  hours  in  the  covered  mortar.  Fifteen  minutes 
before  the  filtration,  0*5  gram  of  sodium  salicylate  is  added ;  after 
stirring,  the  mass  is  pressed  through  linen  and  the  liquid  filtered 
through  a  quick  filter.  Thirty-six  c.c.  of  the  filtrate  are  mixed  with 
4  c.c.  of  ether,  the  liquid  is  neutralised  with  ammonia,  and  after 
adding  a  further  six  drops  the  whole  is  well  shaken  for  ten 
minutes  and  left  for  twenty-four  hours.  The  separated  crystals  of 
morphine  are  then  collected  on  a  weighed  filter,  washed  with  water 
containing  ether,  dried,  and  weighed. 

To  remove  any  narcotine  the  precipitate  may  be  washed  with  a  little 
benzene. 

Modified  lime  method. — 7 '5  Grams  of  the  dried  sample  are  tri¬ 
turated  with  3  grams  of  calcium  hydroxide  and  10  c.c.  of  water, 
another  65  c.c.  of  water  are  added,  and  the  whole  is  left  for  two 
hours.  The  mass  is  pressed  through  linen,  and  the  liquid  is 
filtered.  Fifty-three  c.c.  of  the  filtrate  are  mixed  with  5  c.c.  of  strong 
alcohol,  15  c.c.  of  ether,  and  1  gram  of  ammonium  chloride,  gently 
shaken  and  left  for  twenty-four  hours.  The  crystals  of  morphine 
are  collected  on  a  double,  tared  filter,  washed  with  15  c.c. 
of  ether,  then  with  10  c.c.  of  water,  dried,  extracted  with  10 — 15 
c.c.  of  chloroform,  again  dried,  and  weighed.  L.  de  K. 

Estimation  of  Morphine  in  Opium  and  Tincture  of  Opium. 
Edward  Henry  Farr  and  Robert  Wright  {Pharm.  J.,  1907,  78, 
164 — 169). — The  authors  are  convinced  that  the  official,  or  “lime,” 
process  is  for  all  practical  purposes  the  best  that  has  been  devised 
for  the  estimation  of  morphine  in  opium.  The  quantity  of  filtrate 
taken  as  representing  so  much  opium  is,  however,  too  large,  and 
in  the  case  of  opium,  not  more  than  102 ’5  c.c.  of  filtrate  must  be 
used  for  the  estimation.  It  is  preferable  to  take  8  grams  of  the 
opium,  2  grams  of  calcium  hydroxide,  and  80  c.c.  of  water  ;  51  c.c. 
of  filtrate  are  then  equivalent  to  5  grams  of  opium.  For  the  assay 
of  strong  tincture  of  opium,  40  c.c.  are  evaporated  until  the  alcohol 
has  been  driven  off,  1  gram  of  calcium  hydroxide  is  added,  the 
mixture  is  diluted  to  42  c.c.,  and  25  c.c.  (representing  25  c.c.  of 
tincture)  of  filtrate  are  taken  for  the  estimation.  The  same 
volume,  40  c.c.,  is  taken  in  the  case  of  standardised  tincture  of 
opium  and  liquid  extract  of  opium,  the  first  being  diluted  to 
41  ’5  c.c.  and  the  second  to  41  c.c.  The  temperature  given  in  the 
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Pharmacopoeia  for  drying  the  crude  morphine  is  sufficient  to 
ensure  complete  dehydration.  W.  P.  S. 

Alkaloid  Reactions  [Narcotine].  C.  Reichard  ( Pharm .  Centr.-h., 
1907,  48,  44 — 51). — Narcotine  dissolves  immediately  in  strong 
sulphuric  acid  without  appreciable  change  in  colour.  If  to  the  solution 
is  added  mercurous  nitrate,  a  black  colour  is  obtained,  which  changes 
gradually  to  yellowish-red  (thebaine  remains  black).  On  adding 
sodium  arsenate  and  heating  gently  on  a  watch-glass,  the  edges  turn 
black  and,  on  cooling,  purple-red  or  violet-red  colorations  are  noticed  in 
the  mass ;  the  colour  is  fairly  permanent,  thus  distinguishing  it  from 
veratrine.  A  similar  coloration  is  produced  by  sulphuric  acid  and 
stannous  chloride.  If  a  drop  of  saturated  solution  of  methylamine 
hydrochloride  is  evaporated  to  dryness  on  a  porcelain  slab  with  a  little 
narcotine  and  the  residual  mass  heated  somewhat  more  strongly,  an 
intense  yellow  coloration  will  be  noticed  which  does  not  fade  on 
exposure  to  the  air ;  this  test  distinguishes  it  from  morphine.  If 
diphenylamine  aDd  narcotine  are  dissolved  in  sulphuric  acid  and  then 
warmed,  the  mass  turns  a  dirty  yellow ;  morphine  turns  a  dark 
reddish-violet.  Like  narceine  and  papaverine,  narcotine  turns  dark 
yellow  when  gently  heating  with  crystallised  boric  acid.  Several 
other  reactions  are  described.  L.  de  K. 

Estimation  of  Strychnine  in  Nux  Vomica  by  the  Nitric 
Acid  Process.  M.  H.  Webster  and  R.  0.  Pursel  (Amer.  J.  Pharm,., 
1907,  79,  1 — 7). — After  a  number  of  experiments,  the  authors  propose- — 
the  following  modification  of  the  official  American  test. 

The  alkaloids  obtained  as  directed  are  dissolved  in  15  c.c.  of  3% 
sulphuric  acid,  and  to  the  solution  are  added  3  c.c.  of  a  mixture  of 
equal  volumes  of  nitric  acid  (D  1  ’4)  and  water  and  then  1  c.c.  of  a  5% 
solution  of  pure  sodium  nitrite.  After  thirty  minutes,  during  which 
time  the  liquid  is  stirred  a  few  times,  the  destruction  of  the  brucine  is 
complete  and  the  strychnine  may  then  be  recovered  as  usual  by 
adding  ammonia  and  extracting  with  chloroform.  L.  De  K. 

Estimation  of  Tryptophan  in  Protein  Cleavage  Products. 
Phcebus  A.  Levene  and  C.  A.  Rouiller  («/.  Biol.  Chem.,  1907,  2, 

481 — 484). — Isolation  of  the  tryptophan  leads  to  appreciable  loss. 
The  method  suggested  for  estimating  it  is  based  on  the  following 
observations.  When  bromine  water  is  added,  a  purple  coloration 
develops  which  with  more  bromine  deepens  to  a  maximum ;  at  this 
stage  a  further  drop  of  bromine  water  discharges  the  colour. 
Tyrosine,  if  present,  interferes  with  the  result,  but  the  quantity 
present  in  the  tryptophan  fraction  prepared  by  the  method  of 
Hopkins  and  Cole  can  be  reduced  to  a  mere  trace  by  avoiding 
excess  of  mercuric  sulphate  solution.  The  presence  of  cystine  is 
more  important,  and  necessitates  an  estimation  of  that  substance 
by  sulphur  determination,  and  a  subsequent  correction  of  the 
figures  obtained  by  titration  of  the  mixture  of  tryptophan  and 
cystine.  W.  D.  H. 
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Glyoxylic  Acid  Reaction  for  Tryptophan,  Indole  and  Seatole. 
Henry  D.  Dakin  (J.  Biol.  Chem .,  1907,  2,  289 — 296). — Some  differ¬ 
ences  are  noted  in  the  colour  reactions  of  the  three  substances 
mentioned,  but  the  main  point  discussed  is  whether  Hopkins  is  right 
in  attributing  the  Adamkiewicz  reaction  to  glyoxylic  acid.  Glyoxylic 
acid  was  prepared  in  seven  different  ways,  some  of  which  exclude  the 
presence  of  oxidising  agents )  in  all  cases  it  gave  the  tryptophan 
colour  reaction.  At  the  same  time,  Rosenheim’s  statement  (Abstr., 
1906,  ii,  508)  that  an  apparently  identical  reaction  is  given  by  form¬ 
aldehyde  in  the  presence  of  sulphuric  acid  which  contains  oxidising 
agents  is  confirmed.  No  evidence  of  the  conversion  of  formaldehyde 
into  glyoxylic  acid  was  obtained.  Neither,  on  the  other  hand,  was  any 
evidence  forthcoming  ^that  glyoxylic  acid  underwent  such  a  decom¬ 
position  as  would  lead  to  its  yielding  the  same  products  as  are  obtained 
from  the  formaldehyde.  In  other  words,  no  real  decision  on  the  point 
at  issue  is  forthcoming.  W.  D.  H. 

Precipitation  of  the  Colouring  Matters  of  Red  Wines  and 
the  Detection  of  Foreign  Colouring  Matters.  Ferdinand  Jean 
and  C.  Frabot  (Ann.  Chim.  anal.,  1907,  12,  52). — A  slight  modifica- 
tion  of  Trillat’s  process.  Fifty  c.c.  of  the  sample  are  mixed  with 
1  c.c.  of  40%  formaldehyde  and  4  c.c.  of  hydrochloric  acid,  and  heated 
for  a  few  minutes  on  the  water-bath  until  a  precipitate  begins  to  form. 
A  slight  excess  of  ammonia  is  then  added  and  the  heating  continued 
until  the  free  ammonia  has  disappeared. 

Genuine  wines  give  a  colourless  filtrate,  whilst  those  which  have 
been  coloured  artificially  retain  the  colour  of  the  dyes.  L.  de  K. 

Bearberry  Leaves  and  the  Microscopic  Detection  of 
Arbutin.  Tunmann  (Chem.  Zentr.,  1907,  i,  196  ;  from  Pharm.  Zentr.-h., 
47,  945 — 946). — The  preparation,  freed  from  fatty  matters  by 
treatment  with  ether-alcohol,  is  placed  for  a  few  moments  in  dilute 
sulphuric  acid  (1  :  5)  and  then  moistened  with  strong  nitric  acid.  The 
cells  containing  arbutin  exhibit  under  the  microscope  a  dark 
orange  or  dark  brown  coloration.  A  gentle  heating  promotes  the 
reaction.  The  arbutin  is  present  and  evenly  distributed  only  in  the 
leaves.  The  decoction  richest  in  arbutin  is  obtained  when  the  com¬ 
minuted  leaves  are  macerated  in  water  for  twelve  hours  before  being 
boiled.  L.  de  K. 

The  Guaiacum  Test  for  Blood  and  Similar  Reactions.  O. 

Schumm  (Zeitsch.  physiol.  Chem.,  1907,  50,  374- — 493). — With  certain 
precautions,  described  in  full,  the  guaiacum  test  is  applicable  for  the 
detection  of  blood,  and  is  trustworthy.  Special  attention  is  directed 
to  the  detection  of  blood  in  faeces  and  in  bile.  W.  D.  H. 

Gan  Horseflesh  be  Detected  by  Glycogen  Estimation?  Wjl 
helm  Rusche  (Pfliiger’s  Archiv,  1907,  110,  347 — 367). — NiebeFs 
statement  that  horseflesh  can  be  detected  by  its  high  amount  of 
glycogen  is  stated  to  be  fallacious.  W.  D.  H. 
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Spectrochemistry  of  Nitrogen.  Otto  Schmidt  ( Zeitsch .  physikal. 
Ghetn.,  1907,  58,  513 — 540.  Compare  Abstr.,  1903,  i,  681;  1905, 
i,  213). — The  author  has  extended  his  earlier  work  ( loc .  cit.)  in 
the  direction  of  greater  detail  and  accuracy,  and  arrives  at  the  follow¬ 
ing  results  for  the  optical  constants  of  the  nitrogen  atom  and  the 
N20  group ;  the  numbers  given  refer  to  the  nitrogen  atom,  except 


those  in  the  last  three  lines  which  refer  to 

the  NaO 

ra. 

group  : 

rD . 

ry-ra 

Primary  aliphatic  formylamines  . 

2-51 

2-64 

0-12 

,,  ,,  urethanes . 

— 

2-27 

— 

Secondary  ,,  formylamines  . 

2  69 

2-81 

0-15 

,,  ,,  urethanes . 

Tertiary  ,,  formylamines  . 

2-25 

2-31 

o-io 

2-67 

2-76 

0-20 

,,  ,,  urethanes . 

Secondary  aromatic  formylamines  . 

2-51 

2-51 

o-io 

— 

4-16 

— 

,,  ,,  urethanes  . 

— 

3-45 

— 

Tertiary  ,,  formylamines  . 

2-72 

3-00 

0-56 

,,  ,,  urethanes  . 

2-50 

2-57 

0-36 

Tertiary  aliphatic  nitrosoamines . 

7  92 

8-06 

0-55 

,,  aromatic  ,,  . 

8-65 

8-97 

1-43 

Nitrosoalkylurethanes  . 

8-18 

8-25 

0-61 

It  is  further  shown  from  a  study  of  homologous  aliphatic  formyl- 
amines,  urethanes,  and  nitrosoamines  that  the  value  of  rD  for  the 
•CH2*  group  is  4'663,  somewhat  greater  than  the  value  4-603  given  by 
Conrady.  The  atomic  refraction  and  dispersion  of  nitrogen  in  the 
acid  amides  vary  with  the  nature  of  the  acid  radicle  which  is  linked  to 
the  nitrogen ;  they  are  sometimes  smaller,  sometimes  greater,  than  in 
the  corresponding  amines.  The  phenomena  observed  with  the 
derivatives  of  anthranilic  acid  and  the  methyl-o-aminobenzaldehydes 
may  be  satisfactorily  interpreted  by  supposing  that  they  are  capable  of 
tautomerism  as  indicated  by  the  following  scheme  : 


C6H4< 


COR 

NR'R" 


C6H4< 


CR - \ 

NR'R"^ 


O. 


The  relationships  here  involved  are  similar  to  those  occurring  in  the 
case  of  the  nitroanilines.  J.  C.  P. 


Spectrum  Analysis  of  the  Light  Emitted  by  Radium  Bromide 
Crystals.  F.  BiMSTEDTand  Georg  Meyer  (Chem.  Zentr .,  1907,  i,  617  ; 
from  Physikal.  Zeitsch.,  1906,7,  762 — 764.  Compare  Abstr.,  1906,  ii, 
62). — When  the  collimator  tube  was  filled  with  dry  air  or  helium  the 
photographs  of  the  spectra  of  the  light  from  radium  bromide  crystals, 
not  only  showed  the  continuous  spectrum  of  the  phosphorescent  light 
of  the  crystals,  but  also  bands  which  proved  that  the  gas  about  the 
crystals  had  emitted  light ;  this  was  not  the  case,  however,  when 
carbon  dioxide,  carbon  monoxide,  or  hydrogen  was  used.  The  effect 
is  due  to  the  action  of  the  a-rays  on  the  gases.  Radium  emanation 
causes  the  nitrogen  of  air  to  form  a  band  spectrum  ;  /3-rays  have 
no  effect.  E.  W.  W. 
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Band  Spectra  of  Copper  Halogen  Salts.  Rudolf  Derichsweiler 
(Chem.  Zentr.,  1907,  i,  618  ;  from  Zeitsch.  wiss.  Photograph .  Photophys. 
Photochem.,4:,  401 — 417).— The  spectra  of  halogen  salts  of  copper  have 
been  photographed  from  the  yellow  to  the  ultra-violet  by  using  a  small 
concave  grating  of  1  m.  curvature.  The  salts  were  placed  in  a  coal- 
gas  oxygen  flame,  and  in  order  to  reduce  the  quantity  of  bromide  or 
iodide  which  is  dissociated,  the  salts  were  mixed  with  the  corresponding 
ammonium  salts  ;  the  dissociation  of  the  iodide  is  greater  than  that  of 
the  bromide.  The  law  that  the  squares  of  the  molecular  weights  of 
nearly  allied  compounds  vary  inversely  as  the  cubes  of  the  differences 
of  frequency  in  the  case  of  those  bands  of  the  spectra  of  the  compounds 
which  correspond  with  one  another  when  arranged  in  series  was  found 
to  hold  (compare  Olmsted,  this  vol.,  ii,  210).  E.  W.  W. 

Specific  Rotations  in  Solution.  Thomas  S.  Patterson  and 
David  Thomson  (Per.,  1907,  40,  1243 — 1259.  Compare  Patterson, 
Abstr.,  1906,  ii,  61). — A  reply  to  Walden  (Abstr.,  1906,  ii,  209),  and 
a  further  criticism  of  that  author’s  views. 

Walden’s  statement  that  the  molecular  weight  of  methyl  acetyl- 
malate  in  methyl-alcoholic  solution  increases  from  280-7  (c  =  4*l4)  to 
350  in  infinite  dilution,  is  not  in  agreement  with  Beckmann’s  results. 
The  present  authors  have  determined  the  molecular  weights  of  ethyl 
tartrate  and  methyl  acetylmalate  in  methyl -alcoholic  and  in  acetone 
solution,  by  the  boiling  point  method,  and  have  found  them  to  increase 
slowly  with  increasing  concentration.  These  esters  have  normal 
molecular  weights  also  in  benzene  solution.  On  the  other  hand,  the 
rotatory  power  varies  with  the  solvent :  ethyl  tartrate  in  benzene,  [a]D 
+  6-1°;  in  methyl  alcohol,  +11-5°,  and  in  acetone,  +11-6°;  methyl 
acetylmalate  in  benzene,  [a]D  -  32’5°,  in  methyl  alcohol,  —  24'7°,  and  in 
acetone,  —  22-2°  (compare  Trans.,  1902,81,  1107).  The  results  of  a 
series  of  determinations  of  the  specific  rotations  and  molecular  volumes 
of  methyl  acetylmalate  in  the  homogeneous  state  and  in  chloroform, 
benzene,  and  methyl-alcoholic  solutions  at  different  temperatures,  show 
that  the  temperature  coefficient  is  approximately  inversely  proportional 
to  the  specific  rotation  at  20°  (compare  Frankland  and  Pickard,  Trans., 
1896,  69,  140 ;  Patterson  and  Frew,  ibid.,  1906,  89,  338).  The  rotatory 
power  of  the  ester,  [a]o  -  22-8°,  is  increased  by  dilution  with  methyl 
alcohol,  [a]o°  —  26°,  or  with  benzene,  [a]o  —  33°,  but  is  diminished  by 
chloroform,  [a]o  —  16'5°,  whilst  the  molecular  volume  at  20°,  170’3  c.c., 
is  diminished  by  solution  in  methyl  alcohol,  165  c.c.,  or  chloroform, 
163  c.c.,but  is  increased  slightly  by  solution  in  benzene,  172  c.c. 

That  a  relatiooship  does  or  does  not  exist  between  the  molecular 
weight  of  a  compound  in  solution  and  its  rotatory  power  cannot  be 
decided  from  a  consideration  of  Walden’s  work.  G.  Y. 

Phosphorescence.  Henri  Becquerel  ( Compt .  rend.,  1907,  144, 
671 — 677.  Compare  this  vol.,  ii,  213). — Comparison  of  the  spectra 
emitted  by  phosphorescent  uranium  salts  (1)  at  atmospheric  temper¬ 
ature  and  (2)  at  the  temperature  of  liquid  air,  show  that  under  the 
latter  condition  the  brightest  portions  of  the  spectrum  are  displaced 
towards  the  less  refrangible  end.  It  is  not  certain  that  this  displace- 
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ment  is  the  result  of  new  luminous  movements,  and  it  may  be  due  to 
a  brightening  of  bands  existing  feebly  in  the  spectrum  emitted  at  the 
atmospheric  temperature.  Coincidence  of  the  reinforced  bands  with 
feeble  bands  occurs  in  the  cases  of  several  salts,  and  although  the  more 
refrangible  portion  of  each  band  becomes  brighter  at  the  lower  tem¬ 
perature  the  less  refrangible  portion  tends  to  become  feeble  or  dis¬ 
appear  under  this  condition. 

The  light  vibrations  of  the  various  bands  in  the  emission  spectra  are 
polarised  in  different  directions  (compare  Abstr.,  1886,  189;  Sohncke, 
Ann.  Pkys.  Chem .,  1896,  [ii],  58,  417,  and  Pochinetto,  Abstr.,  1905, 
ii,  430),  indicating  diversity  in  the  orientation  of  the  different  periodical 
movements  of  the  same  electron. 

Of  the  substances  examined,  only  the  uranium  salts  exhibit  the 
above  phenomena,  crystals  of  ruby,  Iceland  spar,  various  platino- 
cyanides,  and  chlorophane,  showing  only  more  or  less  marked 
enfeebling  of  portions  of  the  continuous  spectrum  due  to  phosphor¬ 
escence. 

The  natural  fluorites  are  known  to  become  phosphorescent  when 
heated,  and  in  this  condition  exhibit  in  the  phosphoroscope  spectra 
consisting  of  discontinuous  bands  occurring  in  particular  orders  for 
different  rates  of  rotation  of  the  discs  of  the  apparatus  (Becquerel 
La  Lumi^re,  vol.  i,  360),  and  Urbain  has  identified  a  number  of 
these  bands  with  those  given  by  various  rare  earths  (Abstr.,  1906, 
ii,  28,  359,  449),  but  all  the  bands  characteristic  of  any  particular 
rare  earth  do  not  appear  for  any  one  rate  of  rotation  of  the  phosphoro¬ 
scope  discs. 

When  the  natural  fluorites  have  been  once  rendered  phosphorescent 
by  heating  to  a  high  temperature  they  do  not  become  phosphorescent 
on  a  second  heating,  but  they  regain  this  property  in  part  by  (1) 
exposure  to  light  in  the  phosphoroscope,  (2)  by  the  action  of  cathode 
rays,  or  (3)  by  the  passage  of  an  electric  spark.  The  extent  to  which 
this  property  can  be  restored  by  exposure  of  the  warmed  mineral  to  the 
cathode  rays  emitted  by  radium  reaches  a  maximum  after  a  few  days, 
and  is  not  noticeably  increased  by  exposure  even  for  two  years.  The 
restorative  action  of  light  and  the  electric  spark  is  similarly  limited 
(Becquerel,  Abstr.,  1900,  ii,  1 26),  and  in  all  three  cases  is  probably  due 
to  the  formation,  or  destruction,  of  compounds  the  return  of  which  to  the 
primitive  condition  is  the  cause  of  the  light  emitted  by  the  phosphor¬ 
escent  substances,  and  in  favour  of  this  view  it  is  mentioned  that 
certain  of  the  bands  in  the  spectra  given  by  the  minerals  to  which  the 
property  of  phosphorescence  has  been  restored  by  means  of  radium 
rays  are  brighter  than  those  emitted  by  the  mineral  in  its  primitive 
condition.  Two  kinds  of  effects  appear  to  be  produced  by  the  exciting 
rays  :  the  one  temporary  and  destroyed  spontaneously  with  the  emission 
of  light;  the  other  persistent  at  a  given  low  temperature,  but  destroyed 
at  higher  temperatures  with  the  production  of  light.  The  difference  in 
persistence  of  the  bands  due  to  different  elements,  both  in  the  phos¬ 
phoroscope  and  on  the  application  of  heat,  indicates  that  these  elements 
are  concerned  in  the  occurrence  of  both  the  “  temporary  ”  and 
“permanent”  effects.  In  the  case  of  the  fluorites  the  production  of 
the  peimanent  effect  is  independent  of  the  colour,  which  is  not 
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necessarily  due  to  the  active  constituents.  Some  colourless  fluorites 
may  become  highly  phosphorescent,  and  certain  kinds  which  are 
decolorised  by  heating  regain  their  colours  on  exposure  to  radium 
rays.  This  chemical  explanation  of  phosphorescence  in  fluorites  is  not 
applicable  to  the  case  of  uranium,  where  the  phenomenon  appears  to  be 
intimately  connected  with  the  movements  of  electrons  in  the  atom  of 
uranium.  The  different  effects  of  a  lowering  of  temperature,  which  in  the 
one  case  modifies  certain  chemical  actions  and  in  the  other  appears  to 
augment  the  elasticity  of  the  medium  in  which  the  luminous  vibrations 
occur,  accentuates  this  difference.  Phosphorescence  is  exhibited  by 
uranic,  but  not  by  uranous  salts.  T.  A.  H. 

Some  Radioactive  Problems.  Heinrich  Greinacher  ( Chem . 
Zentr.,  1907,  i,  529;  from  Natur.  Rundsch.,  1906,  21,  671 — 674). — 
Lilienfeld’s  spectroscopic  method  (Ann.  Physik,  [iv],  1905,  10,  931), 
by  means  of  which  2%  of  helium  may  be  detected  in  a  mixture  of  gases, 
has  been  used  to  determine  whether  polonium  (from  Marckwald)  con¬ 
tains  helium.  Helium  did  not  appear  to  be  present,  however,  although 
each  a-particle  is  supposed  to  form  an  atom  of  helium.  It  is  possible 
that  only  the  radioactive  emanations  undergo  this  change,  and  that  the 
solid  elements  are  not  affected. 

Since  polonium  sublimes  above  600°,  it  would  be  interesting  to 
examine  the  spectrum  obtained  by  evaporation  in  Geissler  tubes  of 
quartz. 

The  radioactivity  of  other  elements  and  methods  of  examination  are 
discussed  in  the  original  paper.  E.  W.  W. 

Atomic  Transformations  of  Radioactive  Substances. 
Augusto  Righi  (Arch.  Sci.  phys.  nat.,  1907,  [iv],  23,  247 — 264). — A 
summary  of  the  present  knowledge  of  the  transformations  of  radio¬ 
active  substances.  H.  M.  D. 

Influence  of  the  Velocity  of  the  a- Particle  on  the  Stopping 
Power  of  the  Substance  through  which  it  Passes.  William 
H.  Bragg  (Phil.  Mag.,  1907,  [vi],  13,  507 — 516). — The  experiments 
described  in  the  paper  show  that  the  stopping  power  of  a  metal 
increases  with  the  speed  of  the  a-particle,  and  the  more  so  the  higher 
the  atomic  weight  of  the  metal.  J.  C.  P. 

Disintegration  Constant  of  Radiothorium.  Gian  Alberto 
Blanc  (Atti  R.  Accad.  Lined,  1907,  [v],  16,  i,  291 — 296). — Theauthor 
has  determined  the  rate  of  decay  of  the  activity  of  a  radiothorium 
preparation  isolated  from  the  mud  of  Echaillon  (compare  Angelucci, 
Abstr.,  1906,  ii,  594),  and  composed  mainly  of  ferric  hydroxide,  the 
activity  and  emanating  power  being  about  3000  times  as  great  as  that 
of  an  equal  weight  of  thorium  hydroxide  in  the  condition  of  radioactive 
equilibrium.  As  the  preparation  had  been  extracted  about  six  months 
before  use,  it  had  attained  the  state  of  radioactive  equilibrium  between 
the  radiothorium  and  thorium  X. 

The  activity  was  found  to  fall  rapidly  during  some  forty-three  days, 
after  which  the  diminution  became  slower  and  proceeded  according  to 
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the  expression  It  =  I0e~M.  From  this  formula,  by  application  of  the 
method  of  least  squares,  the  disintegration  constant  was  found  to  have 
the  value  A  =  9*4  x  10~4,  the  time  being  expressed  in  days.  The 
characteristic  time  required  for  one-half  the  number  of  atoms 
existing  in  a  certain  mass  of  radiothorium  to  become  disintegrated  is 
737  days.  The  highest  value  of  such  characteristic  time  previously 
known  was  143  days,  that  of  polonium  or  radium  F  (compare  Curie, 
Abstr.,  1906,  ii,  143). 

The  only  explanation  which  can  be  suggested  of  the  relatively  rapid 
fall  in  activity  occurring  during  about  the  first  one  and  a-half  months 
is  the  presence  of  another  radioactive  substance  which  disintegrates 
more  rapidly  than  radiothorium.  Further  investigations  are  to  be 
made  on  this  point.  T.  H.  P. 

Electrical  Potential  and  Nature  of  Alloys.  Nicolai  A. 
Pcshin  (J.  Russ •  Phys.  Chem.  Soc.,  1907,  39,  i,  13 — 54.  Compare 
Abstr.,  1903,  ii,  212). — An  historical  and  also  a  theoretical  survey  of 
the  subject  is  given,  curves  being  drawn  showing  the  connexion 
between  the  composition  and  resulting  potential  for  the  various 
possible  cases,  that  is,  when  either  one  of  the  metals  is  soluble  in  the 
other  when  they  are  both  soluble  in  one  another,  or  when  they  form 
definite  chemical  compounds,  and  so  on.  If  an  alloy  of  the  metals 
MXM^  be  taken  (of  which  M}  is  the  less  electropositive)  the  only 
really  efficient  electrolyte  would  be  a  mixture  of  MxX  and  M2X,  and 
fiom  Nernst’s  formula,  E  =  RTjn  log Pjp,  it  is  deduced- that  Mx  will 
not  cause  the  separation  of  M 2  from  its  solution,  only  when 

concentration  of  the  ions  _  pressure  of  solution  M9 
concentration  of  the  Mx  ions  pressure  of  solution  M\ 

Now  the  pressure  of  solution  of  say  zinc  —  9'9  x  1018  and  of 
copper  =  4,8xlO~20  atmos.  Consequently,  the  copper  contained  in 
solution  must  be  2  x  10~38  times  less  than  the  zinc,  or  practically  =0. 
This  will  hold  for  most  pairs  of  metals,  hence  the  only  solution  which 
can  be  employed  usually  is  MxX,  and  it  will  be  necessary  to  compare 
tho  potential  of  an  alloy  with  that  of  the  less  electropositive  metal, 
and  not  the  higher  one  as  Laurie  did.  All  this  is  proved  experi¬ 
mentally,  but  when  a  salt,  MxX,  is  employed  the  E.M.F.  is  often  too 
small ;  it  has  therefore  been  found  best  to  use  an  acid  or  alkali  which 
gives  sparingly  soluble  salts  with  the  metals  investigated.  The  E.M.F. 
changes  gradually  in  time,  usually  in  the  same  direction,  this  being 
due  (1)  to  the  fact  that  in  most  cases  there  is  no  electrolyte  in  relation 
to  which  the  alloy  will  have  a  constant  potential ;  (2)  to  the  change  in 
surface  of  the  electrodes,  owing  to  the  formation  of  layers  of  gases ; 
(3)  to  the  slow  alteration  of  the  electrolyte,  and  so  on.  The  curve 
representing  this  change  in  E.M.F.  is  asymptotic  and  tends  to  a 
certain  maximum,  after  which  it  remains  practically  constant.  By 
determining  the  latter  values  and  by  employing  a  modified  form  of 
apparatus  for  measuring  the  potential,  far  more  constant  and  accurate 
numbers  are  obtained  than  was  the  case  in  Laurie’s  (Trans.,  1894,  65, 
1030)  and  Hershkowitch’s  (Abstr.,  1898,  ii,  582)  experiments.  Id 
order  to  determine  how  far  it  is  possible  to  judge  of  the  chemical 
nature  of  an  alloy  by  observation  of  the  changes  in  its  potential, 
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alloys  were  investigated,  the  chemical  constitution  of  which  could  be 
well  established  by  other  methods.  Thus,  in  the  case  of  silver  and 
selenium,  the  potential  of  the  mixture  is  nearly  constant  and  equal  to 
that  of  pure  silver,  but  when  the  metals  are  present  in  the  proportions 
necessary  for  the  formula  Ag2Se,  there  is  a  sudden  drop  in  potential,  after 
which  further  addition  of  selenium  causes  little  change  in  potential. 
The  same  is  observed  for  silver  and  tellurium.  Copper  and  tellurium 
form  the  compounds  Cu2Te  and  CuTe,  which  give  solid  solutions  with 
one  another  ;  the  reddish-violet  compound  found  in  Colorado,  and  con¬ 
taining  43%  of  tellurium,  is  really  one  of  these  solutions.  Thus, 
contrary  to  Hershkowitch’s  statement,  it  is  observed  that  the  potential 
curve  can  indicate  more  than  one  definite  combination  of  the  two 
metals  forming  an  alloy.  Lead  and  tellurium  form  the  compound 
PbTe,  which  forms  solutions  with  lead,  but  the  potential  only  reaches 
a  constant  value  after  about  twenty-four  hours.  Tin  and  tellurium 
form  the  compound  SnTe.  All  the  substances  here  identified  have 
definite  chemical  properties  which  show  them  to  be  homologues  of 
silver  sulphide,  Ag2S,  and  of  lead  sulphide,  PbS,  respectively. 

Z.  K. 

Potential  Differences  between  Manganese  and  Lead 
Peroxide  and  various  Aqueous  and  other  Solutions. 

Louis  Kahlenberg  and  Alonzo  S.  McDaniel  ( Chem .  Zentr.,  1907,  i, 
220 — 221  ;  from  Trans.  Amer.  Electrochem.  Soc.,  1906,  9,  365 — 373). — 
In  order  to  compare  the  differences  of  potential  of  peroxides  of  lead  and 
manganej-e  in  various  solvents,  the  solutions  must  have  a  sufficiently 
high  conductivity  and  must  contain  the  same  electrolyte  ;  solutions  of 
lithium  chloride  in  acetone,  pyridine,  amylamine,  and  water  were  found 
to  fulfil  these  conditions.  The  electrode,  prepared  by  depositing  the 
peroxide  eleetrolytically  on  platinum,  was  immersed  in  a  one-eighth 
normal  solution  which  was  connected  with  a  normal  mercurous 
chloride  electrode.  By  applying  a  correction  of  -  056  volt,  the  true 
difference  of  potential  between  the  electrode  and  the  solution  was 
obtained.  In  many  cases,  and  especially  in  aqueous  solutions,  a  con¬ 
stant  E.M.F.  was  only  attained  after  several  days.  The  differences 
between  the  values  for  organic  liquids  or  mixtures  of  such  liquids  with 
water  and  those  for  water  are  in  every  case  greater  for  lead  peroxide 
than  for  manganese  peroxide.  Larger  potential  differences  are  found 
for  acetone  than  for  water,  but  in  pure  pyridine  and  amylamine  the 
constants  are  lower;  manganese  dioxide  in  water  gives  —  0*978;  in 
acetone,  -  1T37  ;  in  pyridine,  -  0*698,  and  in  amylamine,  -  0*476  volt. 
The  presence  of  a  small  quantity  of  water  has  a  great  effect  in 
the  case  of  acetone,  whilst  for  pyridine  and  amylamine  the  values 
increase  but  slowly  as  the  quantity  of  water  increases,  so  that  the  pure 
water  constant  is  only  attained  when  90 — 100%  of  water  has  been 
added.  When  sulphuric  acid  is  used  instead  of  lithium  chloride,  the 
E.M.F.  rises  from  -0*978  to  -  1*566  and  from  -1T96  to  — 1*756 
volt  for  manganese  and  lead  peroxides  respectively. 

Since  Tower  and  Smith  (Abstr.,  1896,  ii,  142  ;  1897,  ii,  45  ;  1900, 
ii,  331)  have  shown  that  Nernst’s  formula  does  not  hold  quantitatively 
for  peroxide  electrodes  it  has  not  been  applied  to  the  measurements. 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


327 


The  oxidation  potentials  of  the  peroxides  of  manganese  and  lead  depend 
on  the  nature  of  the  solvents  and  are  less  in  basic  solvents  or  in  basic 
aqueous  solutions  than  in  pure  water  or  in  neutral  solvents. 

B.  W.  W. 

Photo-electric  Fatigue.  Wjlhelm  Hallwachs  (Chem.  Zentr.,  1907, 
i,  605  ;  from  Physikal.  Zeitsch .,  1906,  7,  766 — 770). — The  formation  of 
double  electrical  layers  can  only  be  considered  as  a  secondary  cause  of 
the  above  phenomenon.  Experiments  with  copper  and  cupric  oxide 
in  ordinary  and  in  pure  air  have  shown  that  ozone  probably  plays 
some  part  (ibid.,  1904,  5,  489).  The  same  fatigue  may  occur  in 
hydrogen  as  in  air.  The  effects  produced  by  evacuation,  cooling,  or 
heating  point  to  the  action  of  absorbed  gas.  The  author  has  shown 
that  the  strong  action  of  ozone  depends  neither  on  oxidation  nor  on 
contact  electrical  effects,  and  must  therefore  be  due  to  a  direct  action  on 
the  electricity  carrier  ;  it  is  to  be  assumed  that  ozone  has  an  extra 
ordinary  power  of  absorption  for  electrons.  E.  W.  W. 

Electrical  Conductivity  and  Thermo-electric  Power  of 
Certain  Compounds  of  the  Heavy  Metals.  Karl  Badeker  (Ann. 
Physik,  1907,  22,  749 — 766). — For  the  determination  of  the  electrical 
conductivity  very  thin  layers  of  the  substances  examined  were  obtained 
by  producing  metallic  mirrors  on  thin  mica  plates  (0*01  millimetre 
thick)  by  cathodic  disintegration  and  then  subjecting  the  films  to  the 
action  of  vapours  of  various  non-metallic  substances.  The  compounds 
thus  prepared  appear  under  the  microscope  to  be  absolutely  coherent, 
and  this  also  agrees  with  their  electrical  behaviour.  The  thickness  of 
the  films  was  determined  by  weighing  on  a  micro-balance,  the  thickness 
being  of  the  order  100  yy.  The  following  values  were  obtained  for 
the  specific  resistances  at  the  room  temperature.  Cupric  sulphide, 
0*000125;  cadmium  oxide,  0*0012;  silver  sulphide  at  200°,  0*0017 ; 
cuprous  oxide,  40  ;  cupric  oxide,  400  (?) ;  cuprous  iodide,  0*045.  With 
the  exception  of  cuprous  iodide,  these  compounds  appear  to  conduct  the 
current  like  the  metals.  In  the  case  of  the  best  conductor,  cupric 
sulphide,  the  values  of  the  temperature  coefficient  and  of  the  ratio  of 
the ‘electrical  to  the  thermal  conductivity  are  very  nearly  the  same  as 
for  the  metals.  On  the  other  hand,  cuprous  iodid  conducts  electro- 
lytically  to  an  appreciable  extent,  and  the  increase  in  the  conductivity 
with  fall  of  temperature  is  much  smaller  than  for  the  metals.  Silver 
sulphide  also  conducts  electro lytically  below  175°,  at  which  temperature 
it  is  transformed  into  a  new  modification  which  acts  only  as  a  metallic 
conductor.  Measurement  of  certain  thermoelectric  combinations  gave 
the  following  results  between  0°  and  100°  :  Cu — CuS,  7*33  ;  CdO — Ou, 
30  ;  Cu20 — Pt,  480  micro-volts  per  degree.  H.  M.  D. 

Conduction  of  Electricity  in  Dilute  Amalgams.  Franz 

Skaupy  (Zeitsch.  physikal.  Chem.,  1907,  58,  560—566). — If  for  an 
amalgam,  c  represents  the  number  of  gram  equivalents  of  the  metal 
per  100  grams  of  mercury,  L  the  conductivity  of  the  amalgam  at  18° 
compared  with  that  of  mercury  at  the  same  temperature,  and 
A  =  (L  -  1  )Jc,  then  the  expression  A^/Aqq  (Aqq  —  A)  is  a  constant  nearly 
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independent  of  dilution  for  amalgams  containing  lead,  tin,  bismuth, 
silver,  and  gold.  In  the  case  of  zinc  and  cadmium  amalgams,  however, 
the  value  of  the  expression  increases  very  markedly  as  the  concentra¬ 
tion  increases.  The  equivalent  conductivity  at  infinite  dilution,  that 
is  Aqq  ,  is  approximately  equal  (mean  value  0'8)  for  different  metals, 
although  to  bring  bismuth  under  this  rule  it  must  be  assumed  to  be 
univalent.  The  experimental  data  used  in  establishing  the  foregoing 
conclusions  are  taken  from  the  papers  of  Larsen  (Abstr.,  1900,  ii,  255) 
and  others. 

The  foregoing  conclusions  can  also  be  deduced  theoretically  from 
certain  fundamental  assumptions.  Thus  it  is  supposed  (1)  that  sub¬ 
stances  exhibiting  metallic  conduction  are  partly  dissociated  into 
positive  metal  ions  and  negative  electrons  ;  (2)  that  the  electrons  are 
chiefly  responsible  for  metallic  conduction,  their  speed  of  migration 
being  so  much  higher  than  that  of  the  positive  metal  ions  ;  (3)  that 
the  equilibrium  between  neutral  molecules,  ions,  and  electrons  is 
governed  by  the  mass  action  law  ;  (4)  that,  in  the  case  of  amalgams, 
the  metal  is  dissolved  in  diatomic  form,  but  is  largely  dissociated  into 
simple  atoms,  ions,  and  electrons.  J.  0.  P. 

Variation  in  the  Conductivity  of  a  Solution  with  Temper¬ 
ature.  Friedrich  Kohlrausch  (Zeitsch.  physikal.  Chem.,  1907,  58, 
630 — 631). — A  criticism  of  a  statement  made  in  a  recent  paper  by 
Jones,  Bingham,  and  McMaster  (ibid.,  1906,  57,  314).  J.  C.  P. 

Abnormally  High  Values  of  Ionic  Conductivity.  Arthur 
Hantzsch  and  Kenneth  S.  Caldwell  (Zeitsch.  physikal.  Chem..,  1907, 
58,  575 — 584.  Compare  Danneel,  Abstr.,  1905,  ii,  499). — Experiments 
are  described  showing  that  the  conductivities  of  pyridonium  salts  in 
pyridine,  of  alkali  formates  in  formic  acid,  and  of  alkali  acetates  in 
acetic  acid,  are  much  higher  than  the  conductivities  of  alkali  halides  in 
the  same  solvents,  although  all  the  salts  are  dissociated  to  about  the 
same  extent  in  the  different  media.  It  seems  to  be  a  general  rule  that 
the  conductivity  of  a  salt  which  yields  the  same  anion  or  the  same 
cation  as  the  medium  in  which  it  is  dissolved  is  abnormally  high. 
The  explanation  given  for  this  phenomenon  is  similar  to  that  already 
advanced  by  Danpeel  (loc.  cit.).  J.  C.  P. 

Degree  of  Dissociation  of  Saturated  Solutions  of  an 
Electrolyte  in  Various  Solvents,  and  of  Solutions  in  Partition 
Equilibrium.  Johannes  J.  van  Laar  (Zeitsch.  physikal.  Chem ., 
1907,  58,  567 — 574). — Walden  has  recently  shown  (Abstr.,  1906,  ii, 
527)  that  the  solubility  of  tetraethyl  ammonium  iodide  in  various 
ionising  solvents  is  such  that  the  degree  of  dissociation  of  the  iodide 
has  about  the  same  value  in  each  saturated  solution.  The  author  now 
proves  that  on  thermodynamical  grounds  the  degrees  of  dissociation  of 
a  given  electrolyte  when  dissolved  to  saturation  in  various  solvents 
must  be  approximately  equal,  and  it  is  further  pointed  out  that  satu¬ 
rated  solutions  form  a  special  division  of  the  much  more  general  class, 
in  which  the  solutions  are  not  saturated,  but  are  in  partition  equi¬ 
librium.  It  is  also  shown  that  the  ratio  of  the  concentrations  of  a 
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given  electrolyte  when  distributed  between  two  solvents  in  partition 
equilibrium  must  be  approximately  the  ratio  of  the  dissociation 
constants  of  the  electrolyte  in  the  two  solvents.  This  conclusion  is 
none  other  than  the  Abegg-Bodlander  relation  between  solubility  and 
ionisation.  J.  C.  P. 

Anodic  Solution  of  Copper  and  Mercury.  Iwan  Shukoff 
(J.  Buss.  Phys.  Chem.  Soc.,  1906,  38,  [viii],  1253 — 1257). — The  most 
important  factor  in  the  mode  of  solution  of  the  anode  in  the  process 
of  electrolysis  is  the  behaviour  of  the  electrolyte  towards  the  products 
of  solution  formed.  Thus  in  the  case  of  copper,  the  cuprous  salts 
readily  form  complexes  with  the  electrolytes,  sodium  chloride,  and 
hydrochloric  acid,  consequently  a  copper  anode,  in  dissolving,  produces 
mainly  cuprous  ions,  especially  if  the  current  is  weak  and  the  solution 
is  well  stirred,  with  strong  currents  and  without  stirring,  a  considerable 
number  of  cupric  ions  are  also  formed,  but  the  latter  are  diminished 
on  stirring  the  solution.  Mercury,  on  the  other  hand,  gives  complexes 
chiefly  in  the  mercuric  state,  and  consequently  dissolves  as  such  under 
the  same  conditions  as  are  favourable  to  the  formation  of  cuprous  ions. 
With  solution  forming  no  complexes,  copper  dissolves  chiefly  in  the 
cupric  form,  whilst  with  mercury,  Af 4  of  the  total  metal  in  solution 
is  as  mercurous,  and  T^T  as  mercuric,  ions.  Z.  K. 

Influence  of  Transverse  Magnetisation  on  the  Electric  Con¬ 
ductivity  of  Metals.  Leo  Grunmach  and  Franz  Weidert  (Chem. 
Zentr .,  1907,  i,  605 — 606;  from  Physikal.  Zeitsch .,  7,  729 — 740). — The 
change  of  resistance  caused  by  magnetisation  has  been  measured  for 
silver,  platinum,  tantalum,  cadmium,  tin,  gold,  palladium,  zinc,  copper, 
lead,  cobalt,  nickel,  and  iron.  Bifilar  spirals  of  wire  of  0'3  mm. 
diameter  were  used,  the  ends  being  soldered  to  copper  strips  and 
insulated  by  wax  between  ebonite  plates  ;  thinner  wires  were  wound 
on  mica  and  bedded  in  sealing-wax.  The  change  of  resistance 
caused  by  a  magnetic  fluid  was  measured  directly  by  means  of  a 
galvanometer,  the  apparatus  being  arranged  to  give  a  differential  effect. 
The  para-  and  dia-magnetic  metals  showed  an  alteration  of  resist¬ 
ance  which  did  not  appear,  however,  to  be  connected  with  the  magnetic 
susceptibility.  The  variations  showed  an  initial  acceleration  as  the 
strength  of  the  field  increased,  but  afterwards  conformed  to  a  linear 
function.  In  the  cases  of  bismuth,  cadmium,  zinc,  silver,  gold,  copper, 
tin,  palladium,  lead,  platinum  and  tantalum,  the  change  of  resistance 
increased  from  the  first-named  to  the  last.  The  ferro- magnetic  metals 
showed  a  different  behaviour.  The  resistance  of  cobalt  at  once 
decreased,  whilst  that  of  iron  had  a  considerable  initial  increase ;  it 
is  doubtful,  however,  whether  all  kinds  of  iron  would  behave  in  the 
same  way.  The  change  of  resistance  was  most  marked  in  the  case  of 
nickel  and  least  in  that  of  iron.  The  initial  increase  of  the  resistance 
of  nickel  was  very  small.  E.  W.  W. 

Apparatus  for  Cryoscopic  Determinations.  Henri  Gjran 
(Bull.  Soc.  chim.,  1907,  [iv],  1,  290 — 294). — An  apparatus  is  described 
in  which  the  cooling  of  the  solution  is  brought  about  by  the  regulated 
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evaporation  of  methyl  chloride.  No  figure  is  given,  hut  the  dimensions, 
method  of  using,  and  precautions  to  be  observed  are  detailed  in  the 
original.  T.  A.  H. 

A  New  Melting  Point  Apparatus.  Johannes  Thiele  ( Ber ., 
1907,  40,  996 — 997). — The  apparatus  figured  consists  of  a  glass  tube 
2  cm.  in  diameter  and  12  cm.  in  length,  the  lower  end  of  which  is 
joined  to  its  centie  (like  an  inverted  P)  by  a  bent  glass  tube  of  1  cm. 
diameter.  Sufficient  sulphuric  acid  is  poured  in  to  cover  the  upper 
opening  of  the  bend,  and  the  thermometer  is  adjusted  with  the  bulb 
half  way  between  the  junctions  of  the  bend  with  the  main  tube.  Heat 
is  applied  to  the  bend,  which  causes  circulation  of  the  sulphuric  acid. 
It  is  claimed  that  t  he  rise  in  temperature  is  more  even  than  in  any 
other  apparatus  without  mechanical  stirring.  If  the  rise  in  temperature 
is  rapid,  the  small  particles  at  the  top  of  the  capillary  melt  first  and 
indicate  approach  to  the  melting  point.  G.  Y. 

Specific  Heat  of  Saturated  Vapours.  John  P.  Dalton  {Phil. 
Mag.,  1907,  [vi],  13,  536 — 542). — If  y^  =  Cp/Cv  at  large  volume,  then 
theoretical  considerations  lead  to  the  following  results.  (1)  Saturated 
vapours  of  substances  for  which  y^  >1  ‘202  have  always  a  negative 
specific  heat ;  (2)  saturated  vapours  of  substances  for  which  y^  <1*202 
have  a  specific  heat,  which,  as  the  temperature  rises,  is  first  negative, 
then  positive,  and  finally  negative  again ;  (3)  in  the  limiting  case, 
where  y ^  =  1*202,  the  two  inversion  points  coincide,  and  the  specific 
heat  is  then  always  negative  except  at  one  temperature,  at  which  it 
becomes  zero.  Consideration  of  the  experimental  data  available  in 
the  case  of  isopentane  shows  that  the  foregoing  three  propositions  are 
confirmed  in  a  general  way,  but  that  the  limiting  value  of  y^  for 
normal  saturated  vapours  is  to  be  taken  about  1*139  instead  of  1*202. 
In  the  case  of  abnormal  substances  such  as  methyl  alcohol,  the  limiting 
value  of  yoo  is  much  lower  still.  J.  C.  P. 

Specific  Heats  of  Liquids  which  Solidify  at  very  Low 
Temperatures.  Angelo  Battelli  {Atti  R.  Accad.  Lincei,  1907, 
[  v],  10,  i,  243 — 257). — The  author  has  determined  the  specific  heats 
of  ether,  toluene,  ethyl  bromide,  light  petroleum  (b.  p.  35 — 40c),  ethyl 
and  amyl  alcohols,  and  carbon  disulphide  at  various  low  temperatures. 
The  substance  was  introduced  in  the  solid  state  into  a  cylindrical 
Dewar’s  vacuum-jacketed  vessel  which  had  been  cooled  previously  by 
means  of  a  little  liquid  air,  and  after  liquefaction  its  temperature  was 
measured  by  two  copper-constantan  thermo-couples,  one  placed  at  the 
bottom  and  the  other  just  below  the  surface  of  the  liquid.  A  known 
amount  of  heat  was  then  transmitted  to  the  liquid  by  means  of  an 
electric  current  passing  through  a  spiral  of  metallic  wire.  The  change 
of  temperature,  after  suitable  correction,  gives  the  specific  heat. 

The  results  obtained  are  as  follow,  the  temperatures  given  being 
mean  temperatures  which  vary  3°  or  4°  at  most  from  the  extreme 
temperatures. 

For  ether:  0*514  at  -91*37°,  0*516  at  -74*5°,  0*517  at  -5005°, 
0*519  at  —36*1°  and  0*523  at  -21*3°. 
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For  toluene:  0*353  at  -  92  02°,  0*355  at  -83*44°,  0*357  at 
-71-52°,  0*360  at  -62  8°,  0*365  at  -  47*37°,  0*380  at  -  25*0°. 

For  ethyl  bromide:  0*195  at  —  105*47°,  0*196  at  -89*45°,  0*199  at 
-66*32°,  0*202  at  -  39*62°,  and  0*205  at  -  28*82°. 

Light  petroleum  (b.  p.  35 — 40°)  :  0*588  at  -161*2°,  0*592  at 
-126*91°,  0*596  at  -96*15°,  0  601  at -74*15°,  0*604  at  -52*95°, 
and  0*608  at  -  25*55° 

Ethyl  alcohol:  0*457 at  -90*7°,  0*459  at  -  82*67°,  0*463  at  -71*2°, 
0*486  at  -  38*37°,  and  0*497  at  -  27*97°. 

Amyl  alcohol :  0*455  at  —49*15°,  0*462  at  -  40*2°,  0*469  at  —31*7°, 
0*473  at  -  27*3°,  0*480  at  -  19*4°,  and  0*492  at  -  9*55°. 

Carbon  disulphide :  0*195  at  -95*75°,  0*194  at  -71*15°,  0*196  at 
-59*4°,  0  201  at  -44*2°,  0*213  at  -26  54°,  0*217  at  -18*23°,  and 
0*238  at  +0*09°. 

The  curves  representing  these  values  tend  to  become  asymptotic  to 
lines  parallel  with  the  axis  of  temperature.  T.  H.  P. 

Variation  of  Specific  Heats  with  Temperature  and  Density. 
John  P.  Dalton  (Phil.  Mag.,  1907,  [vi],  13,  525 — 535). — The  manner 
in  which  the  specific  heats  are  affected  by  deviations  from  the  gas  laws 
has  been  deduced  from  van  der  Waals’  equation.  The  deductions 
made  are  confirmed  by  the  values  of  Cp-C0  and  CpjCv  in  the  case  of 
ethyl  ether,  calculated  from  available  experimental  data.  As  regards  the 
variation  of  Cv  with  the  volume  in  the  case  of  ethyl  ether  the  following 
deductions  are  made:  (1)  in  the  liquid  state,  Cv  varies  with  the 
volume  more  than  with  the  temperature,  of  which  it  is  practically 
independent ;  (2)  in  the  gaseous  state  and  at  large  volumes,  Cv  is 
independent  of  the  volume  and  becomes  a  function  of  the  temperature 
only ;  (3)  with  increasing  density,  Cv  at  first  increases  ;  in  the  neigh¬ 
bourhood  of  the  critical  volume,  it  attains  a  maximum,  and  as  the 
density  is  still  further  increased,  it  diminishes.  Further  confirmation 
of  the  results  deduced  from  van  der  Waals’  equation  is  supplied  by 
available  data  for  air  and  carbon  dioxide.  J.  C.  P. 

Inversion  Temperature  of  the  Joule-Kelvin  Phenomenon  for 
Air  and  Nitrogen.  Karl  Olszewski  (Bull.  Acad.  Sci.,  Cracow ,  1906, 
792 — 796). — The  temperature  has  been  determined  at  which  a  change 
in  the  sign  of  the  heat  effect  takes  place  when  air  and  nitrogen  are 
allowed  to  undergo  adiabatic  expansion  from  a  series  of  pressures 
ranging  from  20  to  160  atmospheres  to  the  ordinary  atmospheric 
pressure.  For  the  measurement  of  the  small  temperature  differences 
an  iron-constantan  thermo-element,  giving  1  mm.  galvanometer  scale 
deflection  for  0*2°,  was  employed.  The  inversion  temperature  in  the 
case  of  air  falls  from  259°  at  an  original  pressure  of  160  atmospheres 
to  12 4°  at  20  atmospheres.  For  nitrogen  obtained  from  air,  it  falls  from 
243°  at  159  atmospheres  to  163°  at  30  atmospheres.  The  observed 
variation  of  the  inversion  temperature  with  the  initial  pressure  explains 
the  fact  that  the  liquefaction  of  air  in  the  usual  liquefying  apparatus 
is  not  effected  if  the  original  pressure  falls  below  80  atmospheres. 

H.  M.  D. 

The  Law  of  Corresponding  Limiting  Curves,  and  especially 
the  Behaviour  of  Diatomic  Substances.  Hans  Happel  ( Physikal . 
ZeiUch.,  1907,  8,  204 — 209). — The  author  discusses  the  behaviour  of 
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different  types  of  substances  in  regard  to  the  reduced  equation  of  condi¬ 
tion.  When  the  reduced  pressures  of  the  saturated  vapours  are  plotted 
as  ordinates  and  reduced  temperatures  as  abscissae,  the  reduced  vapour 
pressure  curves  obtained  for  the  majority  of  tri-  ancl  poly-atomic 
substances  are  very  nearly  coincident.  The  curves  for  the  monatomic 
substances,  argon,  krypton,  xenon,  and  mercury  are  also  close  to  one 
another,  but  deviate  considerably  from  the  first  curve.  Utilising  the 
experimental  data  for  oxygen,  nitrogen,  carbon  monoxide,  and  hydrogen 
chloride,  it  is  found  that  the  reduced  vapour  pressure  curves  for  the 
diatomic  substances  occupy  an  intermediate  position.  A  similar 
dependence  on  the  number  of  atoms  in  the  molecule  is  exhibited  by 
the  value  of  RT^jp) <cVk.  For  polyatomic  substances  of  the  fluorobenzene 
group  the  value  of  this  factor  is  3‘75, for  oxygen,  nitrogen,  and  carbon 
monoxide  it  is  3’36,  and  the  data  for  argon  give  2‘86  or  3 ‘09  according 
to  the  method  used  in  obtaining  the  value  of  vjc. 

The  author  also  discusses  the  bearing  of  the  results  on  Eotvos’s  rule, 
according  to  which  the  temperature  coefficient  of  the  molecular  surface 
energy  has  the  same  value  for  non-associated  substances.  It  is  pointed 
out  that  the  value  of  the  constant  is  different  for  the  groups  of  sub¬ 
stances  which  exhibit  variable  amounts  of  deviation  from  the  reduced 
equation  of  condition,  that  is  to  say,  for  monatomic,  diatomic,  and 
polyatomic  substances.  H.  M.  D. 

Saturation  Constants,  according  to  van  der  Waals’  Equa¬ 
tion.  John  P.  Dalton  (Phil.  Mag.,  1907,  [vi],  13,  517 — 524). — The 
author  uses  various  available  methods  for  the  deduction  of  the  satura¬ 
tion  constants  0,  it,  oij,  and  o>2 ;  the  calculated  values  of  these  constants 
are  tabulated  and  tested  by  reference  to  (1)  van  der  Waals’  vapour  pres¬ 
sure  law  :  log.7r=/(l  -  1 10),  and  (2)  Cailletet  and  Mathias’  law  of  the 
rectilinear  diameter.  J.  C.  P. 

Calorimetric  Studies.  I.  Determination  of  Specific  Heats 
of  Pure  Alcohols,  of  Mixtures  of  Water  and  Alcohols,  and  of 
Mixtures  of  Alcohols  Alone.  Emil  Bose  [with  A.  Muller]  (Chem. 
Zentr.,  1907,  i,  233 — 234;  from  Nachr.  k.  Ges.  Wiss.  Gottingen,  1906, 
278 — 308). — In  order  to  test  the  accuracy  of  Nernst’s  formula  con¬ 
necting  heats  of  mixture  and  vapour  tension  of  mixtures  with  those  of 
the  components,  the  specific  heats  of  alcohols  have  been  determined  by 
the  electrical  method.  By  completely  surrounding  the  calorimeter  with 
a  vessel  through  which  water  circulated  at  a  constant  temperature,  the 
apparatus  could  be  used  at  higher  temperatures.  A  thermometric 
heating  stirrer  served  the  purposes  of  thermometer,  stirrer,  and  heating 
spiral. 

Whilst  the  older  data  for  the  specific  heat  of  ethyl  alcohol  are 
expressed  by  the  formula  c  =  0‘5323-t-0-002518£,  the  authors’ results 
are  better  represented  by  c  =  0-5396  +  0’001698i,  and  for  propyl 
alcohol  by  c  =  0,5279  +  0,001692£ ;  the  temperature  coefficients  being 
almost  the  same  in  both  cases.  For  methyl  alcohol,  c  =  0,5634  + 
0’0027152  -  0'0000376i2,  but  the  data  are  possibly  less  trustworthy, 
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owing  to  the  volatility  of  the  alcohol.  The  specific  heat  of  mixtures 
of  water  with  ethyl  alcohol,  propyl  alcohol,  and  methyl  alcohol 
respectively  have  been  determined,  as  well  as  for  mixtures  of  ethyl 
alcohol  and  propyl  alcohol,  ethyl  and  methyl  alcohols,  and  propyl  and 
methyl  alcohols.  Since  the  specific  heat  of  a  mixture  of  alcohols  is 
very  nearly  equal  to  the  value  calculated  from  the  specific  heats  of  the 
components,  the  temperature  coefficient  of  the  heat  of  mixture  must  be 
very  small.  E.  W.  W. 

Calorimetric  Studies.  II.  Heat  Toning  of  Mixtures  of 
Alcohols  and  Water,  and  of  Mixtures  of  Two  Alcohols.  Emil 
Bose  [with  Margrete  Bose]  ( Ghem .  Zentr .,  1907,  i,  234;  from  Nachr.  k. 
Ges.  Wiss.  Gottingen ,  1906,  309 — 334.  Compare  preceding  abstract). 
— The  heat  toning  of  mixtures  of  ethyl  alcohol  and  water  at  0°  is  con¬ 
siderable,  but  decreases  rapidly  as  the  temperature  is  raised ;  at 
temperatures  above  40°  it  is  negative  for  mixtures  in  which  the  pro¬ 
portion  of  alcohol  is  the  larger.  For  propyl  alcohol  and  water  the  heat 
toning  is  negative  even  at  0°,  and  above  44°  mixtures  containing  the 
lowest  proportions  of  alcohol  are  formed  with  absorption  of  heat.  In 
the  case  of  the  system,  methyl  alcohol  and  water,  however,  the  heat 
effect  does  not  change  its  sign.  The  heats  of  mixture  of  methyl  and 
ethyl  alcohols,  methyl  and  propyl  alcohols,  and  of  ethyl  and  propyl 
alcohols  are  very  small  and  are  only  slightly  affected  by  temperature. 

E.  W.  W. 

Calorimetric  Studies.  III.  Emil  Bose  ( Chem .  Zentr.,  1907, 
i,  234;  from  Nachr.  k.  Ges.  Wiss.  Gottingen,  1906,  335 — 350.  Compare 
preceding  abstracts). — The  data  obtained  in  the  investigations  described 
above  are  used  to  test  the  accuracy  of  the  thermodynamic  relationship, 
according  to  which  the  difference  of  the  specific  heats  of  the  unmixed 
substances  and  of  the  mixture  must  be  equal  to  the  change  of  the  heat 
of  mixture  with  the  temperature.  In  the  case  of  the  experiments 
made  at  0°,  the  agreement  is  very  good,  but  at  higher  temperatures  it 
gradually  becomes  worse,  especially  in  the  case  of  mixtures  of  methyl 
alcohol  and  water;  the  divergence  may,  however,  be  due  to  errors 
caused  by  the  volatility  of  the  alcohols.  From  Nernst’s  formula 
it  follows  that  in  the  simple  case  of  mixtures  of  methyl  alcohol  and 
ethyl  alcohol  in  which  the  curves  of  partial  pressure  and  the  vapour 
pressure  curve  of  the  mixture  are  straight  lines,  the  heat  of  mixture  is 
nearly  nil  for  a  small  range  of  temperature,  and  the  experimental 
results  confirm  this  deduction.  E.  W.  W. 

The  Hydrolytic  Decomposition  of  Sodium  Chloride  as  a 
Lecture  Experiment.  Friedrich  Emich  ( Ber .,  1907,  40, 1482 — 1483. 
Compare  Spring,  Abstr.,  1885,  480). — A  small  amount  of  solid  sodium 
chloride  is  introduced  first  into  a  red  hot  platinum  crucible  (t  about  1 100°) 
and  then  1  c.c.  of  water  which  assumes  the  spheroidal  state.  After 
some  thirty  seconds  about  half  the  water  has  evaporated,  and  if  the 
remaining  drop  of  water  is  poured  into  100  c.c.  of  a  very  dilute  blue 
litmus  solution,  the  presence  of  free  acid  (hydrochloric)  in  the  water  can 
be  established.  If  the  solid  salt  is  dissolved  in  water  before  the 
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crucible  has  completely  cooled,  the  solution  can  be  shown  to  be  alkaline. 
The  alkaline  reaction  can  also  "be  shown  by  fusing  a  small  amount  of 
sodium  chloride  on  platinum  foil  and  allowing  the  flame  to  play  on  the 
salt.  The  moisture  from  the  flame  causes  hydrolysis,  and  the  solution 
of  the  salt  in  water  is  distinctly  alkaline.  J.  J.  S. 

Measurement  of  Surface  Tension  in  Contact  with  Air. 

Th.  Renard  and  Philippe  A.  Guye  ( J .  Chim.  phys.,  1907,  5,  81 — 112). 
— The  capillary  rise  of  various  liquids  has  been  measured  in  a  vacuum 
according  to  Ramsay  and  Shield’s  method,  and  also  in  contact  with  the 
atmosphere.  The  calculated  values  of  the  molecular  surface  energy 
obtained  from  the  two  series  of  experimental  data  do  not  differ  by 
more  than  0'5%.  The  measurement  in  free  air  is  recommended  as 
being  much  simpler  than  the  determination  in  evacuated  apparatus, 
and  values  for  the  surface  tension  and  the  molecular  surface  energy  as 
thus  measured  at  a  series  of  temperatures  are  given  for  benzene, 
toluene,  m-xylene,  mesitylene,  cymene,  chlorobenzene,  o-cresol,  m-cresol, 
anisole,  phenetole,  anethole,  acetonitrile,  propionitrile,  butyronitrile, 
benzonitrile,  aniline,  dimethylaniline,  pyridine,  quinoline,  ethyl,  propyl, 
isobutyl  and  amyl  alcohols,  Jinalool,  ethyl  acetate,  amyl  acetate,  methyl 
isobutyrate,  ethyl  hexoylmalate,  methyl  benzoate,  acetone,  methyl 
propyl  ketone,  methyl  propyl  ketoxime,  and  carbon  tetrachloride.  The 
method  is  not  applicable  to  substances  which  oxidise  readily  or  are 
hygroscopic,  and  is  limited  to  temperatures  below  the  boiling  points  of 
the  various  liquids.  H.  M.  D. 

Surface  Tension  in  the  Critical  Regions  of  Solutions.  G. 
N.  Antonoff  (J.  Russ.  Phys.  Chem.  Soc.,  1906,  38,  1258 — 1266). — 
The  two  systems,  aniline  and  amylene,  isobutyric  acid  and  water,  have 
been  investigated  in  detail.  For  temperatures  above  the  critical,  the 
surface  tension,  like  the  vapour  pressure,  is,  within  limits,  independent 
of  the  concentration.  For  temperatures  just  below  the  critical,  experi¬ 
ments  show  that,  contrary  to  Ostwald’s  and  Whatmough’s  supposi¬ 
tion  (Abstr.,  1902,  ii,  125),  the  two  layers  have  practically  the  same 
surface  tension,  however  different  their  composition  may  be  from 
one  another.  Curves  are  drawn  showing  the  relation  of  surface 
tension  to  the  temperature  and  also  to  composition.  Z.  K. 

Separation  of  Liquids  into  Layers  under  the  Influence  of 
Various  Salts.  V.  1.  Smirnoff  {J.  Russ.  Phys.  Chem.  Soc.,  1907, 
39,  i,  78 — 102.  '  Compare  Abstr.,  1906,  ii,  839). — Tables  and  curves 
are  given  showing  the  effect  of  various  salts  on  the  separation  of  solu¬ 
tions  into  layers  at  different  temperatures,  and  also  of  the  solubility  of 
various  fractions  of  butyric  acid  in  water.  It  is  pointed  out  that  the 
results  obtained  in  this  investigation  are  in  complete  accordance  with 
those  obtained  regarding  the  deviations  of  strong  electrolytes  from 
the  law  of  mass  action,  the  varying  colours,  &c.,  which  all  point  to 
the  association  of  the  ions  of  the  solute  with  the  solvent.  Z.  K. 

Determination  of  the  Reciprocal  Actions  of  Substances  in 
Solutions  by  their  Vapour  Pressures.  Dmitri  P.  Konowaloff 
(J.  Puss.  Phys.  Chem.  Soc.,  1907,  39,  i,  54 — 78). — When  the  solution 
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of  one  substance  in  another  is  accompanied  by  a  fall  in  the  vapour 
pressure  it  is  usually  ascribed  to  the  formation  of  definite  chemical 
compounds,  but  there  are  many  solutions  where,  whiht  all  other  facts 
indicate  the  occurrence  of  chemical  reactions,  there  is  a  rise  in 
the  vapour  pressure.  For  weak  solutions  the  latter  might  be  explained 
by  assuming  the  polymerisation  of  the  dissolved  molecules,  but  this 
will  not  hold  for  concentrated  solutions.  In  order  to  generalise  all 
these  phenomena,  all  solutions  are  regaided  as  subject  to  the  same 
laws  as  those  which  govern  the  formation  of  chemical  compounds,  and 
the  increase  or  decrease  of  the  vapour  pressure  as  being  due  to  the 
reciprocal  reaction  of  solute  and  solvent.  The  nature  of  these  reactions 
can  be  determined  by  studying  the  change  in  the  partial  vapour 
pressures  accompanying  the  change  in  constitution  of  the  solution. 
Starting  with  the  equation  p  —  Px  ±  Kf  [where  P  =  vapour  pressure 
of  the  pure  liquid  a:,  jt>  =  its  partial  vapour  pressure,  and  f  =  x(\  -x), 
#(1  —  a:)2,  and  so  on],  then  it  is  found  that  for  f=x(\  — x ),  p  —  Px  is  a 
maximum  when  x  =  \,  for  f  =  £c(l  -  a;)2,  p  -  Px  is  a  maximum  when  cc  =  |, 
and  so  on.  For  most  solutions,  p  —  Px  is  a  maximum  when  x  —  and 
the  relation  of  the  partial  pressure  to  the  constitution  will  be  repre¬ 
sented  by  the  equation  I,  p  =  Px  +  knPx(l  —  x)2.  The  experimental 
values  obtained  for  many  pairs  of  liquids  where  no  association  takes 
place  agree  closely  with  those  calculated  from  this  equation ;  where, 
however,  the  association  of  molecules  do  occur,  the  experimental 
results  are  in  accordance  with  the  equation  p  —  Px  +  kxPx(\  -  x)  + 
&m/Ja:(l  -  x'f,  and  even  for  the  non-associated  solution  still  better 
results  are  obtained  by  introducing  the  term  £^(1  -x)  into  equation  I, 
so  that p  —  Px  +  KxPx(  1  -  x)  +  knPx{l  -  x)2,  in  order  to  take  account  of 
the  slight  association  which  actually  takes  place  in  most  cases.  Thus 
the  degree  of  association  of  any  given  solution  can  be  determined  by 
comparing  the  experimental  partial  vapour  pressure  with  that  which 
corresponds  with  formula  I,  and,  given  the  vapour  pressure  and  com¬ 
position  of  any  one  solution,  it  is  possible  to  calculate  by  equation  I : 
(1)  the  vapour  pressure  of  a  solution  at  any  concentration;  (2)  the 
partial  pressure  of  the  constituents.  The  magnitude  of  &u  depends 
on  the  nature  of  the  two  liquids.  The  experimental  results  for  ethyl 
bromide  and  butyric  acid  correspond  with  the  equation  p  = 
Px  +  kxPx(l  -  x).  Equation  I  is  also  applicable  to  the  solutions, 
aniline  and  amylene,  isopentane  and  w-butyric  acid,  in  the  critical 
regions,  at  the  critical  point  dpjdt  =  0;  dkjdx  =  0  where  t  denotes  the 
temperature.  If  pkp  denotes  the  critical  partial  pressure  and  Xkp 
stands  for  x  at  the  critical  point,  then  pkp  —  ^2kpj{^Xkp-l)P,  the 
calculated  value  of  pkp  being  very  close  to  what  might  be  expected 
from  observations  of  the  partial  pressures  just  below  and  above  the 
critical  point.  The  simplest  equation  which  represents  &n  as  a  function 
of  x  and  1  -  x  is  kxx  =  k<^x2  +  n(\  —  x)2]  )  kxx  and  n  vary  with  the 
temperature,  and  the  more  n  approximates  to  unity,  the  lower  is  the 
critical  temperature  of  the  solution.  Z.  K. 

Superfusion  and  Supersaturation.  Louis  C.  de  Coppet  (Ann. 
Chim.  Phys.,  1907,  [viii],  10,  457 — 527) — In  the  theoretical  part  of  the 
paper  the  author  replies  to  certain  objections  raised  by  Ostwald  ( Lehrb . 
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Allg.  Chemie,  1891,  i,  966,  995 — 996)  against  the  kinetic  theory  of  super¬ 
fusion  and  supersaturation  (Abstr.,  1876,  184)  and  shows  (1)  that  the 
theory  is  not  incompatible  with  the  existence  of  the  metastable  state  of 
a  substance  in  fusion  or  solution ;  (2)  that  sodium  salts  form  super¬ 
saturated  solutions  more  readily  than  potassium  salts,  because  they 
also  more  readily  form  hydrates,  and  (3)  that  more  sparingly  soluble 
salts  do  not  so  readily  form  supersaturated  solutions  as  the  more 
soluble  salts,  because  the  latter  are  usually  dimorphous  or  exist  in 
several  hydrated  forms. 

The  experimental  part  of  the  paper  is  occupied  with  a  record  of 
observations  made  during  a  period  of  thirty-three  years  on  the 
temperatures  at  which  superfused  liquids  or  supersaturated  solutions 
crystallised  ;  on  the  relation  between  the  mass  of  the  superfused  liquid 
or  supersaturated  solution  and  the  mean  duration  of  the  superfusion 
or  supersaturation,  and  on  the  effect  of  shaking  such  solutions.  The 
experiments  were  conducted  on  superfused  phenyl  salicylate,  and 
supersaturated  solutions  of  sodium  bromide,  and  sodium  sulphate. 
Known  weights  of  the  liquids  were  sealed  in  tubes  of  varying  diameter 
and  length,  placed  in  a  room  with  a  north  aspect  in  which  the  mean 
difference  between  the  maximum  and  minimum  daily  temperature 
was  0'8°,  and  examined  daily  for  a  period  of  several  months  during 
the  years  1873—1874  and  1900—1906. 

Phenyl  salicylate,  m.  p.  42*6°,  can  remain  superfused  at  the  ordinary 
temperature  during  several  years  ;  the  temperature  limits  between 
which  spontaneous  crystallisation  occurs  are  7°  and  25° ;  the  mean 
duration  of  superfusion  is  generally  longer  in  specimens  which  have 
been  superfused  at  temperatures  above  100°  than  in  those  at  above  80°  ; 
small  quantities  remain  superfused  for  a  longer  period  than  larger 
quantities,  and  shaking  does  not  induce  crystallisation  in  the 
superfused  liquid. 

Solutions  of  sodium  bromide  saturated  with  the  hydrate  KaBr,2H20 
at  30°  crystallise  spontaneously  at  temperatures  between  5°  and  16°; 
at  temperatures  above  1 9°  it  is  in  the  metastable  state ;  solutions 
saturated  with  NaBr,2H20  at  39  ’7°  crystallise  more  readily  than  the 
dilute  solution.  Mechanical  shaking  does  not  provoke  crystallisation 
in  either  of  the  solutions. 

Solutions  of  sodium  sulphate  saturated  with  Ka2S04,7H20  at  19'3°, 
or  with  Na2SO4,10H2O  at  31°,  deposit  crystals  of  the  heptahydrate 
between  5°  and  ISA0,  and  it  changes  to  the  metastable  state  at 
14 — 15°;  the  decahydrate  crystallised  from  the  solution  in  one  case 
at  23°,  but  in  solutions  saturated  with  the  decahydrate  at  31°  the 
decahydrate  only  crystallised  once  in  twenty-five  years.  The  addition 
of  sodium  chloride  (one-twentieth  gram-mol.)  to  saturated  solutions  of 
sodium  sulphate  tends  to  diminish  the  mean  duration  of  super¬ 
saturation,  whilst  the  addition  of  potassium  chromate,  cupric  chloride, 
resorcinol,  mannitol,  or  powdered  silica  causes  an  increase  in  the 
duration  (Abstr.,  1901,  ii,  384).  M.  A.  W. 

Rate  of  Growth  and  Solution  of  Crystals.  Iwan  Andr^eff 
(Zeitsck.  Kryst.  Min.,  1907,  43,  39 — 42). — The  rates  of  growth  of 
crystals  were  determined  by  weighing.  The  difference  in  the  rates  of 
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solution  and  of  growth  on  different  faces  was  demonstrated  by  cover¬ 
ing  the  remaining  surfaces  of  the  crystal  with  platinum  foil  before 
immersing  it  in  the  liquid.  L.  J.  S. 

Formation  of  Crystals  under  Peculiar  Conditions.  Raphael  E. 

Liesegang  ( Zeitach .  physikal.  Chem.,  1907,  58,  541 — 542). — A  glass 
plate  was  covered  thinly  with  a  solution  of  30  grams  of  gelatin  in 
400  c.c.  of  water  containing  5  grams  potassium  dichromate.  When 
tbe  gelatin  had  dried,  it  was  found  to  be  clear  and  free  from  crystals. 
A  drop  of  water  was  put  on  the  gelatin  layer,  and  about  half  a  minute 
thereafter  a  ring  of  fine  crystals  appeared  round  the  drop  and  moved 
gradually  further  off  from  the  drop.  Instead  of  a  drop  of  water, 
drops  of  1%  sodium  chloride  solution  and  5%  potassium  dichromate 
solution  were  used  with  similar  effect.  ISTo  satisfactory  explanation  of 
the  phenomenon  has  been  found.  J.  C.  P. 

A  Tetracomponent  System  with  Two  Liquid  Phases 

Frans  A.  H.  Schreinemakers  ( Proc .  K.  AJcad.  Wetensch.  Amsterdam , 
1907,  9,  607 — 612). — The  possibilities  of  the  system  :  water,  ethyl 
alcohol,  lithium  sulphate,  and  ammonium  sulphate  are  discussed  in 
detail,  the  equilibria  occurring  in  this  quaternary  system  at  6*5°,  30°, 
and  50°  being  represented  graphically.  W.  H.  G-. 

Substances  with  Several  Solid  and  Several  Liquid  Phases. 
Daniel  Vorlander  ( Ber 1907,  40,  1415 — 1432.  Compare  Abstr., 
1906,  i,  316). — There  is  a  close  connexion  between  the  chemical  con¬ 
stitution  of  a  substance-  and  the  appearance  of  a  crystalline  liquid 
phase,  but  the  problem  is  more  complicated  when  there  are  two  solid 
modifications ;  the  conditions  which  hold  good  for  several  liquid  phases 
are  not  those  required  when  different  solid  forms  exist. 

jo-Nitrodiphenyl,  azoxydiphenyl,  and  anisylideneaminodiphenyl  form 
crystalline  liquids,  the  substituent  phenyl  in  the  para-position  giving 
rise  to  the  crystalline  liquid  condition.  The  unstable  modification  of 
jp-nitrosodimethylaniline  forms  plates  which  pass  into  the  more  pris¬ 
matic  and  darker  coloured  form  by  heat.  With  />-nitrosodiethy]aniline, 
only  one  solid  phase  was  observed.  Ethyl  p-azoxyphenoxyacetale,  pre¬ 
pared  by  the  reduction  of  ethyl  p-nitrophenoxyacetate  with  zinc  dust, 
exists  in  plates  or  prisms,  the  prismatic  form  melting  at  the  higher 
temperature.  The  two  solid  phases  can  also  be  observed  in  p- azoxy- 
acetophenone,  ethyl  js-azoxybenzenesulphonate,  jo-aminoazobenzene, 
jp-dimethylaminoazobenzene,  p-methoxydimethylaminoazobenzene,  ethyl 
jo-acetylaminocinnamate,  anisylidene-p-chloroaniline,  anisylidenequinal- 
dine,  the  product  from  1  mol.  isatin  and  1  mol.  jt?-anisidine  —  H20,  anisyl- 
idenephenylhydroxylamine,  benzylidene-anisylhydroxylamine,  the  pro¬ 
duct  from  1  mol.  m  ethoxy  tolualdehyde  (Me  :  OMe  :  CHO=  1:2:5)  and 
1  mol.  £>-aminoacetophenone,  quinoldiacetate  (the  corresponding  diethyl 
ether,  di benzoate,  and  diethyl  carbonate  exist  in  one  form  only),  p- di- 
methoxybenzophenone,  p-dihydroxybenzophenone  dibenzoate  (prob¬ 
ably),  ^'hydroxyacetophenone  benzoate,  and  £>-hydroxybenzylidene- 
jo-hydroxyacetophenone  dibenzoate.  /3-Ethoxynaphthalene-a-aldazihe 
exists  in  two  forms,  whereas  the  a-ethoxy-derivative  has  only  one  form. 
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The  method  of  examination  consists  in  supercooling  the  amorphous 
liquid  melt  and  allowing  crystallisation  to  occur.  For  the  more  sensi¬ 
tive  substances,  Lehmann’s  crystallisation  microscope  is  indispensable. 

The  substances  which  can  exist  in  two  solid  crystalline  phases,  one 
crystalline  liquid  phase  and  one  amorphous  liquid  phase,  include 
anisylidene-yj-aminobenzoic  acid  (this  vol.,  ii,  70),  yj-azoxyanisole,  of 
which  the  new  solid  unstable  modification  is  almost  colourless,  the 
ordinary  form  being  yellow  (p-azoxyphenetole  apparently  only  exists 
in  one  solid  form),  y?-anisylidene-anisylhydroxylamine,  y>-anisylidene- 
phenetylhydroxylamine,  y?-nitrobenzylidene-y?-phenetidine,  y?-azophenyl 
benzoate,  and  ethyl  yi-azophenol  carbonate. 

The  ethyl  cinnamate  nucleus,  in  combination  with  other  unsaturated 

N 

groups  like  NIN,0<^.  or  C.‘N,  leads  to  three  crystalline  solid  phases, 

one  crystalline  liquid  and  one  amorphous  liquid  phase.  The  condensation 
product  obtained  from  methoxytolualdehyde  (Me  :  OMe  :  CHO  =  1:2:5) 
and  ethyl  yj-aminocinnamate  has  three  solid  modifications. 

Ethyl  /;-azocinnamate  exists  in  at  least  three  liquid  and  three  solid 
phases.  On  heating  the  solid,  it  changes  first  into  another  solid  phase, 
then  it  melts  to  a  crystalline  liquid,  II ;  on  further  heating,  it  begins 
to  change  into  another  crystalline  liquid,  I,  and,  finally,  into  the 
amorphous  liquid.  On  cooling  the  amorphous  liquid,  a  crystalline  solid, 
I,  can  be  obtained  from  crystalline  liquid  I  in  dark  coloured  fibres ; 
this  solid,  by  repeated  melting  and  crystallising,  is  converted  back  into 
the  pseudo-isotropic  crystalline  liquid  II,  which  does  not  yield  solid  I 
on  supercooling,  but  a  new  crystalline  solid  II,  crystallising  in  plates 
and  lighter  in  colour  than  I.  This  solid  II  passes  by  heat  into  pris¬ 
matic  form  III.  The  m.  p.  of  solid  III  is  probably  between  those  of 
I  and  II. 

The  paper  concludes  with  a  summary  of  the  results  hitherto’obtained 
aud  their  connexion  with  the  chemical  constitution.  W.  R. 

Catalysis  by  Chromic  Acid  and  its  Salts.  Eugen  Spitalsky 
( Zeilsch .  anorg.  Chem.,  1907,  53,  184 — 199). — The  velocity  of  de¬ 
composition  of  hydrogen  peroxide  by  the  chromates  of  potassium  at 
25°  has  been  investigated  by  measuring  the  rate  of  evolution  of 
oxygen  by  means  of  the  arrangement  described  by  Walton  (Abstr., 
1904,  ii,  319). 

The  reaction  is  in  all  cases  purely  catalytic.  With  potassium 
dichromate  it  is  unimolecular,  and  the  reaction  velocity  is  also 
approximately  proportional  to  the  dichromate  concentration,  being, 
however,  relatively  rather  more  rapid  in  dilute  solution.  With 
normal  potassium  chromate  the  velocity  is  much  smaller.  The 
catalytic  action  of  mixtures  of  chromate  and  dichromate  in  varying 
proportions  has  also  been  measured,  but  no  simple  relation  between 
the  composition  of  the  solution  and  the  velocity  has  been  found  j  the 
rate  is  at  first  diminished,  and  then  increased,  by  successive  additions 
of  small  amounts  of  normal  chromate  to  dichromate  solutions. 

To  elucidate  the  mechanism  of  the  reaction,  a  knowledge  of  the 
equilibrium  relations  in  dichromate  solutions  is  necessary,  but  there  is 
a  difference  of  opinion  on  this  question.  Whilst  Ostwald  considers 
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that  dichromate  solutions  contain  chiefly  Cr207"  ions,  Abegg  and  Cox 
(Abstr.,  1904,  ii,  662)  contend  that  this  ion  is  very  weak,  splitting  up 
almost  completely  into  Cr04"  ions  and  undissociated  Cr03  in  solutions 
of  moderate  strength.  The  results  of  the  kinetic  experiments 
described  above  are  incompatible  with  the  views  of  Abegg  and  Cox, 
and  the  equilibrium  relations  in  solutions  of  chromic  acid  and  its 
salts  are  therefore  being  further  investigated.  [Compare  also  Sand 
and  Kaestle,  this  vol.,  ii,  178.]  G.  S. 

New  Gas-generating  Apparatus.  E.  Steiger  ( Chern .  Zentr ., 
1907,  i,  521  ;  from  Zeitsch.  Chem.  Appar.,  1,  752 — 753). — The 
apparatus  consists  of  a  two-necked  Woulff’s  bottle,  in  each  neck  of 
which  is  fixed  the  drawn-out  end  of  a  cylinder.  One  cylinder,  the 
taller  of  the  two,  serves  with  the  bottle  as  the  reservoir  for  the  acid ; 
in  the  shorter  cylinder,  which  is  fitted  at  the  top  with  a  cork 
through  which  passes  a  delivery  tube  with  stopcock,  the  zinc  or  iron 
sulphide  is  placed  on  a  perforated  hard  rubber  plate  resting  on  the 
bottom  of  the  cylinder.  The  sulphuric  acid  contained  in  the  Woulff ’s 
bottle  and  reservoir  enters  the  short  cylinder  when  the  cock  is  opened. 
The  heavy  salt  solution,  which  is  formed  by  the  action,  is  forced  to  the 
top  of  the  liquid  by  the  rising  bubbles  of  gas,  and  passes  thence 
to  the  bottom  of  the  lower  vessel  by  means  of  a  long  funnel  tube 
which  is  supported  by  a  rubber  ring  or  by  an  ebonite  plate.  Owing  to 
the  better  circulation  thus  obtained,  the  acid  is  more  economically 
used  than  in  the  case  of  the  ordinary  Kipp’s  apparatus. 

E.  W.  W. 

New  Gas-generating  Apparatus.  Alfred  Burger  and  Martin 
W.  Neufeld  [Chem.  Zentr.,  1907,  i,  521 — 522  ;  from  Zeitsch.  Chem. 
Appar.,  1,  777). — The  apparatus  has  been  devised  in  order  to  have  a 
ready  means  of  obtaining  the  exact  quantity  of  a  gas  which  is 
required,  a  matter  which  is  of  importance,  for  example,  in  the  case  of 
a  poisonous  gas  like  selenium  hydride.  The  solid  is  placed  in  a  glass 
tube  which  resembles  a  test-tube  in  shape  and  size,  but  has  a 
perforated  bottom.  The  tube  is  fitted  in  a  preparation  glass  or  bottle 
which  contains  the  acid,  by  means  of  a  bung  which  has  a  side  channel. 
By  moving  the  tube  up  or  down  the  solid  is  brought  into  contact  or 
removed  from  the  acid  and  the  gas  escapes  through  a  delivery  tube 
which  is  fitted  to  the  inner  tube  by  means  of  a  cork.  The  escape  of 
gas  into  the  outer  vessel  is  prevented  by  means  of  a  glass  tube 
4 — 5  cm.  long  and  about  2  cm.  wide,  which  is  sealed  on  to  the  tube 
containing  the  solid  above  the  perforations  so  as  to  form  a  lower  bell¬ 
shaped  vessel  with  an  open  end. 

The  stream  of  gas  may  be  regulated  to  a  nicety  by  means  of  a  cock 
which  is  formed  by  the  cork  which  closes  the  inner  tube  and  the  bent 
delivery  tube  which  passes  through  it.  The  latter  is  closed  at  the 
lower  end,  but  has  a  small  hole  in  the  middle  of  the  portion  which  is 
in  the  cork ;  a  short  distance  above  and  below  this  hole  the  tube  is 
slightly  expanded  so  as  to  form  two  rings  about  12  mm.  apart  which 
serve  as  guides  when  the  tube  is  revolved  about  a  vertical  axis.  The 
cork  is  bored  radially  so  as  to  form  a  passage  of  about  2  mm. 
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diameter,  the  inner  end  of  which  is  exactly  opposite  the  hole  in  the 
glass  tube,  whilst  the  other  end  communicates  with  a  vertical  channel 
through  which  the  gas  passes  from  the  generating  tube.  E.  W.  W. 
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Molecular  Weight  of  Iodine  and  the  Ebullioscopic  Method 
in  the  Case  of  Comparatively  Volatile  Substances.  Ernst 
Beckmann  [with  Werner  Gabel,  F.  Kirchhoff,  Otto  Ljesche, 
Georg  Lockemann,  and  Eremie  Pofa]  ( Zeitsch .  physikal.  Chem.,  1907, 
58,  543 — 559.  Compare  Beckmann  and  Stock,  Abstr.,  1895,  ii,  382). 
— Cryoscopic  measurements  with  beDzophenone,  benzil,  and  thymol 
show  that  the  molecular  condition  of  iodine  in  these  solvents  is  to  be 
represented  as  I2. 

The  usual  formula  for  the  calculation  of  molecular  weight  by  the 
boiling  point  method  is  M—Kgj A,  but  where  the  solute  volatilises 
along  with  the  solvent,  this  formula  must  be  replaced  by 
M=  (1  —  a)Kg/A,  where  a  is  the  ratio  of  the  concentrations  of  the 
volatile  solute  in  the  vapour  and  in  the  solution.  The  effect  of  iodine 
in  raising  the  boiling  point  of  various  solvents  has  been  determined  in 
a  specially  constructed  apparatus,  by  which  it  was  possible  to  find  the 
concentration  of  the  iodine  in  the  condensed  vapour.  The  results 
obtained  are  summarised  in  the  following  table,  in  which  the  column 
“  uncorr.”  gives  the  values  of  the  molecular  weight  of  iodine 
calculated  by  the  ordinary  formula,  and  the  column  “  corr.”  gives 
those  calculated  by  the  formula  (1  -  a )Kgj&. 

Molecular  weight. 


Solvent. 

B.  p. 

K. 

a. 

Uncorr. 

Corr. 

Colour  of 
the  solution. 

Tetrachloromethane  .. 

78*5° 

48-8 

0-318 

369 

252 

reddish -violet 

Chloroform . . . 

61-2 

38-8 

0-152 

315 

267 

reddish-violet 

Benzene  . 

80-3 

25-7 

0-144 

294 

252 

red 

Ethyl  acetate . 

75-5 

27-9 

0-121 

279 

245 

blown 

Methylal . 

41-0 

20-4 

0-014 

257 

253 

brown 

In  the  case  of  tetrachloromethane  and  chloroform,  which  dissolve 
iodine  to  a  small  extent,  the  values  of  a  fall  off  somewhat  as  the 
concentration  increases;  this  is  not  so  in  the  case  of  the  other  three 
solvents.  J.  C.  P. 

Thermal  Relationships  between  Ozone,  Nitric  Oxide,  and 
Hydrogen  Peroxide.  III.  Franz  Fischer  and  Hans  Marx  ( Ber ., 
1907,  40,  1111 — 1119.  Compare  this  vol.,  ii,  163;  Abstr.,  1906,  ii, 
845  ;  Fischer  and  Braehmar,  1906,  ii,  224). — The  yield  of  ozone  from 
a  glowing  Nernst  filament  immersed  in  liquid  oxygen  depends  on  the 
duration  of  the  experiment ;  the  highest  %  obtained  after  ten  hours 
was  3*91.  No  conclusion  as  to  equilibrium  can  be  drawn  from  this 
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experiment.  The  paper  contains  sketches  and  description  of  the  im¬ 
proved  apparatus  employed. 

By  blowing  a  strexm  of  highly  ozonised  air  over  a  glowing  Nernst 
filament,  the  concentration  of  the  ozone  is  diminished,  but  as  only  a 
small  portion  of  the  ozone  actually  reaches  the  temperature  of  the  fila¬ 
ment,  the  same  percentage  composition  is  not  obtained  when  ozonised 
air  is  used  as  with  ordinary  air.  The  equilibrium  at  2000°  must  be 
higher  than  0T3%  and  lower  than  0  40%  ozone,  calculating  the  ozone 
on  the  oxygen  in  the  air.  The  assumption  is  made  that  the  equilibrium 
is  attained  instantaneously.  W.  ft. 

Igniting  Point  of  Sulphur.  J.  Rutherford  Hill  ( Pharrn .  J., 
1907,  [iv],  24,  358 — 359). — In  an  earlier  paper  (Abstr.,  1890,  849) 
the  author  described  an  experiment  which  led  to  the  conclusion  that 
sulphur  ignites  in  the  air  at  248°  under  the  ordinary  pressure.  Blount 
(Abstr.,  1890,  849)  by  means  of  a  slightly  modified  apparatus  found 
the  ignition  point  to  be  261°.  Moissan,  however,  by  an  entirely 
different  method  (Abstr.,  1904,  ii,  25)  obtained  results  indicating  that 
the  ignition  point  is  282°  in  oxygen  and  363°  in  air.  The  author,  who 
regards  the  latter  results  as  untrustworthy  owing  to  the  abnormal 
conditions  of  the  experiments,  has  now  repeated  his  experiment  and 
confirmed  his  previous  result.  E.  G. 

The  G-ases  Contained  in  Sulphur.  Henri  Moissan  (Ann.  Chim. 
Phys.,  1907,  [viii],  10,  433 — 436). — Malus  has  shown  (Abstr.,  1902, 
ii,  131)  that  sulphur  fused  at  120°  contains  bubbles  of  sulphur  dioxide 
which  can  be  removed  by  shaking  and  by  reducing  the  pressure  to 
2 — 3  cm.  of  mercury;  if,  however,  the  sulphur  is  allowed  to  solidify 
under  reduced  pressure  and  again  fused  at  120°,  a  further  quantity  of 
gas  is  evolved,  and  similar  results  were  obtained  after  eighty  successive 
fusions. 

In  the  present  paper  the  author  confirms  the  above  results,  and  shows, 
that  the  sulphur  prepared  according  to  Malus’s  instructions  contains 
traces  of  iron  (compare  Biltz  and  Preuner,  Abstr.,  1902,  ii,  132  ;  von 
Hasslinger,  Abstr.,  1904,  ii,  39),  and  that  the  gases  evolved  when  the 
sulphur  is  fused  consist  of  sulphur  dioxide  and  hydrogen  sulphide 
caused  by  the  combined  action  of  the  sulphur  and  traces  of  water 
vapour  on  the  glass  vessel,  for  if  the  sulphur  is  carefully  dried  in  a 
vacuum,  sealed  in  a  glass  tube,  and  heated  at  160°  for  thirty-six 
hours,  no  trace  of  solid  sulphur  dioxide  is  formed  when  the  drawn-out 
end  of  the  tube  is  cooled  in  liquid  air  (Abstr.,  1904,  ii,  25).  If, 
however,  the  experiment  is  repeated  on  the  same  sulphur  after 
exposure  to  the  air  for  twenty-four  hours,  a  small  deposit  of  solid 
sulphur  dioxide  is  obtained  ;  if  the  sulphur  contains  a  larger  quantity 
of  water  and  is  heated  at  170°  for  seventy-two  hours,  hydrogen  sulphide 
is  found  in  addition  to  the  sulphur  dioxide.  M.  A.  W. 

Difference  of  Selenium  from  Sulphur  in  the  Stability  of  its 
Compounds.  A.  von  Bartal  (Chem.  Zeit.,  1907,  31,  347 — 348). — 
The  marked  difference  betweenthe  stability  of  several  sulphur  compounds 
and  that  of  the  corresponding  selenium  derivatives  is  attributed  by  the 
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author  to  the  preference  which  selenium  exhibits  for  existing  as  a  quadri¬ 
valent  element,  whereas  sulphur  exists  rather  as  a  bi-  or  sexa-valent 
element ;  selenium  should  therefore  not  be  classed  with  sulphur,  but 
rather  with  tellurium  which  it  more  closely  resembles.  W.  H.  G. 

Synthesis  of  Ammonia  from  its  Elements  by  the  Action  of 
the  Electric  Spark.  Influence  of  Pressure.  E.  Briner  and 
E.  Mettler  ( Compt .  rend.,  1907,  144,  694 — 697), — The  mixture  of 
nitrogen  and  hydrogen  was  prepared  by  passing  dry  ammonia  gas  over 
an  electrically  heated  spiral  of  nickel,  platinum,  or  iron,  and  was  freed 
from  traces  of  ammonia  by  passage  through  sulphuric  acid.  When 
the  mixture  is  sparked  at  the  ordinary  temperature,  not  more  than 
3  or  4%  of  ammonia  is  produced,  but  at  the  temperature  of  liquid  air 
almost  complete  combination  can  be  effected.  The  influence  of 
pressures,  ranging  from  20  to  800  mm.  of  mercury,  on  the  yield  of  gas 
was  investigated  and  it  was  found  that  the  maximum  production 
occurred  at  a  pressure  of  about  100  mm.,  when  047  gram  of  ammonia 
was  produced  per  kilowatt  hour.  It  is  uncertain  to  what  cause  the 
occurrence  of  a  maximum  at  this  point  is  due,  and  it  may  be  the  result 
of  equilibrium  established  between  (1)  the  increase  in  the  rate  of  pro¬ 
duction  due  to  the  increase  of  pressure,  and  (2)  the  decrease  of  electric 
conductivity  with  increase  of  pressure.  It  is  conceivable,  however, 
that  as  the  result  of  change  of  pressure  the  energy  expended  between 
the  electrodes  does  not  always  bear  the  same  quantitative  relation  to 
the  energy  measured  at  the  primary,  and  as  the  latter  alone  was  taken 
into  consideration  in  these  experiments  this  factor  may  have  some 
influence  on  the  existence  of  a  maximum.  T.  A.  H. 

A  [Probable]  Case  of  Formation  of  Nitrogen  Chloride. 
Fernand  Repiton  {Ann.  Chim.  anal.,  1907,  12,  96 — 97). — An  organic 
copper  compound  had  been  ignited  in  an  earthenware  cupel  in  a  muffle. 
The  mixed  carbon  and  copper  oxide  was  treated  with  hydrochloric  acid, 
and  a  little  ammonia  was  afterwards  introduced  into  the  cupel  to  see  if 
any  copper  could  be  extracted.  When  drained  and  replaced  in  the 
muffle  a  violent  explosion  soon  took  place  and  shattered  the  cupel  into 
fragments.  The  author  attributes  this  to  the  formation  of  a  minute 
quantity  of  nitrogen  chloride  in  the  porous  mass.  L.  de  K. 

Oxidation  of  Nitrogen  by  the  Action  of  the  Silent  Dis¬ 
charge  on  Atmospheric  Air.  Emil  Warburg  and  G.  Leithauser 
(Sitzungsber.  K.  Akad.  Wiss.  Berlin,  1907,  229 — 234). — In  1881 
Hautefeuille  and  Chappuis  observed  the  formation  of  a  gas  possessing 
a  characteristic  absorption  spectrum  when  the  silent  discharge  occurs 
in  air.  The  same  substance  is  formed  when  ozone  and  nitrogen 
pentoxide  vapour  react  at  0 — 18°.  The  substance  disappears  after 
some  time,  and  seems  to  be  capable  of  existence  only  in  presence  of 
ozone.  Rise  of  temperature  accelerates  its  destruction  and  also 
increases  temporarily  the  intensity  of  the  absorption  spectrum.  At 
-  79°  the  residual  gas  is  free  from  the  substance,  but  the  white  snow 
deposited,  when  evaporated,  also  yields  none  of  it.  The  substance  is 
absorbed  by  sulphuric  acid,  phosphoric  oxide,  or  water,  and  partially 
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by  very  concentrated  nitric  acid.  The  absorption  in  the  infra  red  of 
nitrogen  pentoxide  was  measured  and  then  ozone  added  to  it  until  the 
spectrum  of  the  new  substance  was  plainly  visible ;  the  absorption  in 
the  infra  red  remained  almost  unchanged,  showing  that  very  little 
nitrogen  pentoxide  had  combined  with  the  ozone. 

Nitrogen  pentoxide  is  formed  when  the  silent  discharge  acts  on 
atmospheric  air  in  relatively  considerable  quantities  together  with 
traces  of  the  new  compound ;  it  is  therefore  impossible  to  say  whether 
the  new  compound  has  the  formula  N206  or  not.  T.  E. 

Catalytic  Reactions  Connected  with  the  Transformation 
of  Yellow  Phosphorus  into  the  Red  Modification.  Jacob 
Boeseken  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1907,9,  613 — 620). — 
Aluminium  chloride  brings  about  the  transformation  of  yellow 
phosphorus  into  the  red  modification  in  vacuum  tubes  below  100°. 
The  action  proceeds  more  regularly  if  benzene  (or  still  better 
phosphorus  trichloride)  is  added  as  a  solvent,  the  transformation  at 
the  boiling  point  of  the  solvent  being  complete  in  a  few  hours  (or 
minutes  respectively),  the  product  produced  being  similar  to  that 
obtained  by  Schenck  (Abstr.,  1902,  ii,  205),  but  much  contaminated 
with  benzene  and  condensation  products.  The  author  does  not  agree 
with  the  conclusions  arrived  at  by  Schenck  and  Buck  (Abstr.,  1904, 
ii,  117),  but  considers  that  the  transformation  of  yellow  jtfiosphorus 
into  the  red  modification  is  preceded  by  a  decomposition  of  the  P4 
molecule  into  more  simple  particles  (P2  or  P),  which  at  once  condense 
to  the  red  modification.  The  reaction  may  be  represented  thus  :  (1) 
P4  (yellow)  — >-  2P2,  (2)  wP2  — >*  P2n,  in  which  the  reaction  velocity  of 
(2)  is  considerably  greater  than  that  of  (1).  The  action  of  the  catalyst 
on  the  yellow  phosphorus  is  to  accelerate  the  dissociation  of  the  P4 
molecule,  and,  in  general,  the  author  considers  that  the  formation  of 
intermediate  products  can  never  lead  to  an  explanation  of  the  catalytic 
phenomena,  but  that  catalysts  act  by  accelerating  dissociation  in  some 
as  yet  unknown  manner.  W.  H.  G. 

Preparation  of  Colloidal  Silicic  Acid.  B.  Kempe  (Chem.  Zentr., 
1907,  i,  392  ;  from  Zeitsch.  Chem.  Ind.  Kolloide,  1,  43 — 44). — The 
preparation  of  colloidal  silicic  acid  from  the  ethyl  ester  is  not  to  be 
recommended,  owing  to  the  slowness  of  the  hydrolysis  ;  the  reaction 
was  not  complete  when  3  grams  of  the  ester  were  treated  with  400  c.c. 
of  water  for  twelve  to  fifteen  hours.  When  the  ester  is  heated  with 
water  at  120°,  silica  separates  in  coarse  grains  and  only  a  small  portion 
remains  in  solution.  Kuhn’s  method  is  simplified  by  rapidly  pressing 
the  silica  which  has  been  precipitated  by  hydrochloric  acid  or  carbon 
dioxide  from  very  dilute  solutions  on  a  perforated  porcelain  funnel, 
washing,  and  then  dialysing.  If  the  hydrochloric  acid  is  not  added 
slowly  and  the  solution  vigorously  agitated  the  precipitate  contains 
silicate.  Platinum  vessels  should  be  used  and  the  distilled  water 
should  be  distilled  a  second  time.  Solutions  containing  0-5 — 1*2% 
of  silica  may  be  obtained  by  boiling  commercial  samples  of  silica 
preparations  with  water.  The  solutions  of  silica  are  neutral. 

E.  W.  W. 
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Colloidal  Silicic  Acid.  Eduard  Jordis  [with  W.  Ludewig]  ( Chem . 
Zentr.,  1907,  i,  392 — 393 ;  from  Zeitsch.  Chem.  Ind.  Kolloide,  1, 
97 — 101.  Compare  preceding  abstract). — The  theories  of  the  con¬ 
stitution  of  colloidal  silicic  acid  are  discussed  in  the  original  paper,  and 
the  opinion  reiterated  (Abstr.,  1903,  ii,  475;  1905,  ii,  317)  that  silica 
in  the  form  of  hydrogel  or  hydrosol  always  contains  a  certain  quantity 
of  foreign  material.  This  conclusion  is  also  confirmed  by  the  following 
experiments.  After  systematically  washing  freshly  precipitated  silica 
hydrogel  with  2  litres  of  distilled  water  until  the  ignition  residue  from 
1  litre  remained  constant  at  0‘ 1848  gram,  it  still  contained  consider¬ 
able  quantities  of  sodium  and  chlorine,  which  could  only  be  detected 
after  digesting  with  acidified  water  for  ten  hours ;  the  sodium  and 
chlorine  are  not  supposed  to  exist  in  the  form  of  sodium  chloride  in  the 
silica.  Pure  solid  amorphous  silica  may  be  prepared  by  washing  the 
hydrogel  ten  times  with  cold  water,  drying,  and  again  washing  in  a 
platinum  dish  with  hot  water.  Kempe’s  statement  (compare  preceding 
abstract),  that  1*1%  solutions  of  silica  may  be  prepared,  is  disputed  and 
the  use  of  very  impure  preparations  suggested.  From  well  washed 
hydrogel,  which  was,  however,  still  impure,  solutions  containing  more 
than  3  grams  per  litre  could  not  be  obtained,  and  Kahlbaum’s  hydrate 
containing  18  51%  of  water  yielded  solutions  in  which  only  0'88  gram 
per  litre  was  present.  E.  W.  W. 

Preparation  of  Argon  from  Air  by  Means  of  Calcium  Carbide. 

Franz  Fischer  (Zeitsch.  Elektrochem.,  1907,  13,  107 — 108). — A  mixture 
of  powdered  calcium  carbide  with  10%  of  calcium  chloride  is  heated  at 
800°  in  a  vacuous  iron  tube  and  then  dry  air  is  admitted ;  oxygen  and 
nitrogen  are  rapidly  absorbed,  leaving  argon.  T.  E. 

Soil  Electrolysis  with  Formation  of  a  Liquid  Sodium- 
Potassium  Alloy.  Henry  Bassett  (J.  Soc.  Chem.  Ind.,  1907,  20, 
180 — 182). — The  author  has  examined  some  pieces  of  a  material  sur¬ 
rounding  a  leak  in  an  electric  cable  ;  when  first  taken  this  was  still  very 
hot  although  the  current  had  been  switched  off  for  an  hour  and  a  half. 
On  analysis  it  showed  :  potassium  hydroxide,  33*37  ;  sodium  hydroxide, 
32*26  ;  potassium,  liquid  alloy,  1  ;  sodium,  liquid  alloy,  0*8  ;  soluble 
silica,  4*80;  sand  and  earthy  matter,  26*36  ;  bitumen  and  water,  1*41%. 

The  liquid  alloy  was  therefore  composed  of  55*6%  of  potassium  and 
44*4%  of  sodium.  According  to  Kurnakoflf  such  an  alloy  is  liquid  at 
temperatures  above  7°.  L.  de  K. 

Structure  of  Optically  Active  Cubic  Sodium  Chlorate.  H. 
Copaux  ( Gompt .  rend.,  1907,  144,  508 — 510). — Apart  from  the 
ordinary  cubic  form  of  sodium  chlorate,  three  other  modifications  may 
be  distinguished  :  (1)  orthorhombic  and  isomorphous  with  potassium 
nitrate  ;  (2)  monoclinic  and  isomorphous  with  potassium  chlorate  ; 
(3)  orthorhombic  and  pseudo-cubic  with  low  birefringence.  The  first 
two  are  very  unstable  and  are  formed  when  a  drop  of  an  alcoholic 
solution  of  the  salt  evaporates.  The  third,  less  soluble  form,  is 
obtained  by  crystallising  the  salt  in  the  presence  of  sodium  sulphate 
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and  sodium  perchlorate.  The  rotary  polarisation  of  the  cubic  crystals 
is  explained  by  twin-aggregations  of  the  pseudo-cubic  modification. 

L.  J.  S. 

Electrolysis  of  Fused  Sodium  Nitrate.  Charles  Couchet  and 
G.  Nemirowsky  ( Zeitsch .  EleJdrochem.,  1907,  13,  115 — 117.  Compare 
Absfcr.,  1906,  ii,  749). — Using  graphite  electrodes  as  before  it  is  found 
that  at  the  melting  point  of  the  salt,  with  a  high  current  density, 
metallic  sodium  may  be  formed.  This  reacts  with  the  fused  sodium 
nitrate  thus,  5Na  +  NaNOa  =  3Na.20  -1-  N  ;  at  higher  temperatures  the 
reaction  is  2Na  +  NaN03  =  Na20  -1-  NaN02.  The  attack  of  the 
electrodes  yields  some  finely-divided  graphite  which  increases  the 
yield  of  nitrite  especially  in  presence  of  sodium  oxide.  The  authors 
explain  this  by  supposing  that  the  reaction  Na00  -I-  NaNOo  =  Na000  + 
NaNO,  takes  place  T.  E 

Caesium  and  Rubidium  Mercurides.  Nicolai  S.  Kurnakoff 
and  Gregor  U.  Schukowsky  (J.  Russ.  Phys.  Chem.  Soc.,  1906,  38, 
1216 — 1229). — The  melting  points  of  the  various  amalgams  were 
determined  mostly  by  the  authors’  apparatus  for  that  purpose  (Abstr., 
1905,  ii,  10).  The  concentration-temperature  curves  for  caesium 
and  mercury  has  eight  branches  indicating  eight  solid  phases,  and  is,  in 
general,  similar  to  the  curves  obtained  for  sodium  and  potassium 
amalgams,  but  it  has  three  maxima  corresponding  with  the  existence  of 
three  distinct  mercurides,  CsHg2,  m.  p.  208'2° ;  CsHg4,  m.  p.  163‘5°; 
CsHg6,  m.  p.  157-7°.  Possibly  there  exists  another  mercuride,  Cs(Hg)7j, 
where  n  lies  between  14  and  6,  but  owing  to  the  readiness  with  which  it 
is  transformed  into  CsHg0,  its  exact  constitution  has  not  yet  been 
determined.  The  hexamercuride,  CsHg6,  forms  solid  solutions  of  con¬ 
siderable  concentration,  and  is  analogous  to  the  cadmium  compound  of 
sodium,  NaCd6.  The  only  definite  mercuride  of  rubidium  is  the  hexa¬ 
mercuride,  RbHg0,  m.  p.  136'5°,  and  possibly  one  Rb(Hg)?i,  similar  to 
the  corresponding  caesium  compound.  Z.  K. 

Rubidium  Arsenites  and  Arsenates.  A.  Bouchonnet  ( Compt . 
rend.,  1907,  144,  641 — 642). — Rubidium  meta-arsensite,  RbAsOa,  pre¬ 
pared  by  the  action  of  arsenious  oxide  on  rubidium  carbonate  in 
aqueous  solution,  is  an  anhydrous,  white  amorphous  powder.  It  is 
converted  into  arsenate  in  aqueous  solution  and  by  the  action  of  heat. 
It  is  alkaline  towards  litmus,  methyl-orange,  and  phenolphthalein. 
Rubidium  dihydrogen  arsenate,  RbH2As04,  when  prepared  by  melting 
together  equal  parts  of  arsenious  oxide  and  rubidium  nitrate,  forms 
tabular  crystals,  or  when  prepared  by  neutralising  rubidium  carbonate 
solution  with  arsenic  acid,  using  methyl-orange  as  indicator,  forms 
silky  needles.  Both  forms  are  anhydrous,  and  the  aqueous  solution 
is  acid  to  litmus,  neutral  to  methyl-orange  and  phenolphthalein.  The 
arsenate,  when  heated  at  a  dull-red  heat,  loses  water  and  forms  the 
meta-arsenate,  RbAs03,  a  milky-white,  crystalline  mass  which  decom¬ 
poses  at  a  bright  red  heat.  Dirubidium  hydrogen  arsenate,  Rb2HAs04, 
prepared  by  mixing  aqueous  solutions  of  rubidium  hydroxide  and  the 
monobasic  arsenate  in  molecular  proportions,  forms  white,  very 
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hygroscopic;  lamellae  containing  1H20.  The  latter  is  lost  on  heating, 
and  above  150°  the  substance  is  converted  into  the  pyroarsenate, 
B,b4As20f.  At  a  dull-red  heat,  the  latter  decomposes  forming  the 
meta-arsenate.  Dirubidium  hydrogen  arsenate  absorbs  carbon  dioxide 
slowly  from  the  air,  more  rapidly  in  aqueous  solution.  It  is  neutral 
towards  litmus  and  methyl-orange,  alkaline  to  phenolphthalein.  Tri- 
rubidium  arsenate,  Rb3As04,  prepared  by  neutralising  rubidium  hydr¬ 
oxide  solution  with  arsenic  acid  using  C.  A-S.-blue  (sic.)  as  an  indicator, 
forms  white,  very  hygroscopic  lamellae  containing  2H20  which  is  lost 
at  100°.  It  absorbs  carbon  dioxide  from  the  air,  and  is  alkaline  to 
litmus,  methyl-orange,  and  phenolphthalein.  E.  H. 

Existence  of  Ammonium  Hydroxide.  Philip  Blackman  ( Chem . 
News,  1907,  95,  133 — 134). — The  proportion  of  ammonia  existing  as 
ammonium  hydroxide  in  aqueous  solution  may  be  obtained  by  com¬ 
parison  of  the  experimental  molecular  conductivities  of  solutions  of 
ammonia  with  the  theoretical  values  obtained  by  aid  of  the  formula 
/jCt)NH4OH  —  /w^moh  =  jh®nh4x  —  PvUXt  assuming  the  whole  of  the  ammonia 
to  be  present  as  hydroxide.  In  this  way,  it  is  found  that  at  18°, 
solutions  of  concentration  v=1000,  500,  100,  20,  10,  2,  and  1  contain 
respectively  12'2,  9’0,  4*3,  2‘1,  l-5,  0'7,  and  0-5%  of  ammonium 
hydroxide.  W.  H.  G. 

Alloys  of  Silver  with  the  Metals  of  the  Iron  Group  (Iron, 
Cobalt,  and  Nickel).  G.  J.  Petrenko  ( Zeitsch .  anorg.  Chem.,  1907, 
53,  212 — 215). — The  alloys  in  question  are  only  partially  miscible  in 
the  fused  state,  and  no  chemical  compounds  are  formed. 

Silver  is  soluble  in  nickel  to  the  extent  of  4%  by  weight,  the  melting 
point  of  the  latter  being  thereby  lowered  by  20° ;  on  solidification, 
homogeneous  mixed  crystals  separate.  Above  4%  of  silver  the  metals 
form  two  layers.  The  melting  point  of  silver  is  not  affected  by  nickel, 
so  that  nickel  is  insoluble  in  silver  at  the  melting  point  of  the  latter. 
The  transition  temperature  of  nickel  at  300°  is  not  affected  by  the 
presence  of  silver. 

Up  to  1600°,  iron  and  cobalt  are  completely  insoluble  in  fused 
silver.  G.  S. 

Alloys  of  Silver  with  Lead  and  Tin.  G.  J.  Petrenko  {Zeitsch. 
anorg.  Chem.,  1907,53,  200 — 211). — From  an  investigation  of  the 
binary  systems,  silver-lead  and  silver-tin,  by  Tammann’s  method  of 
thermal  analysis,  controlled  by  microscopic  observations,  the  conclusion 
is  drawn  that  only  one  compound,  Ag3Sn,  exists. 

The  freezing  point  curve  of  silver-lead  alloys  consists  of  two 
branches,  meeting  in  an  eutectic  point  at  303°,  as  previously  found 
by  Heycock  and  Neville  (Abstr.,  1897,  ii,  245),  and  by  Friedrich 
(Abstr.,  1906,  ii,  541);  no  mixed  crystals  are  formed.  The  observa¬ 
tion  of  Heycock  and  Neville  that  alloys  containing  90 — 96%  of  lead 
separate  into  two  layers  was  not  confirmed. 

The  freezing  point  curve  of  silver-tin  alloys  also  consists  of  two 
branches;  the  eutectic  point  is  at  220°,  the  mixture  containing  4%  of 
silver.  Further  changes,  however,  take  place  in  the  solidified  mass, 
the  saturated  mixed  crystals  with  25%  of  tin  decomposing  on  cooling 
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with  formation  of  the  compound  Ag3Sn  and  saturated  mixed  crystals 
containing  19%  of  tin.  The  compound  AgsSn  is  dimorphous,  the 
transition  point  being  in  the  neighbourhood  of  232°. 

The  paper  is  illustrated  by  microphotographs.  G.  S. 

Thiosulphates.  Julius  Meyer  and  H.  Eggeling  ( Ber .,  1907,  40, 
1351 — 1363). — The  authors  have  prepared  a  number  of  double  salts 
of  thiosulphuric  acid.  Just  as  the  possibility  of  the  existence  of 
isomerides  of  the  types  KS'S02*0Na  and  NaS*S02’0K  has  been 
indicated,  so  with  double  thiosulphates  of  the  heavy  metals  there  is 
also  a  similar  possibility. 

The  examination  of  ammoniacal  silver  alkali  thiosulphates  showed 
that  yellow  salts  occur  as  well  as  white  ones;  these  were  possibly 
isomerides. 

Lithium  thiosulphate,  Li2S203.3H20,  obtained  from  barium  thio¬ 
sulphate  and  lithium  carbonate,  is  very  hygroscopic.  Lithium  tetra- 
thionate  could  not  be  isolated  owing  to  its  instability. 

The  salt,  Ag2S203,Li2S203,H20,  obtained  by  dissolving  freshly- 
precipitated  silver  chloride  in  lithium  thiosulphate,  crystallises  in 
plates.  Its  aqueous  solution  is  readily  decomposed  by  light  with 
deposition  of  silver  sulphide.  It  is  hygroscopic,  and  is  decomposed 
when  boiled  with  water  or  acted  on  by  acids. 

The  salt ,  PbS203,Li2S203,  obtained  by  the  addition  of  a  slight  excess 
of  lead  thiosulphate  to  a  concentrated  solution  of  lithium  thiosulphate, 
separates  in  radiating  crystals.  When  moist,  it  readily  decomposes 
with  the  formation  of  lead  sulphide. 

Rubidium  thiosulphate ,  Rb2S203,2H20,  obtained  from  rubidium 
carbonate  and  barium  thiosulphate,  is  easily  soluble  in  water ;  it  may 
be  titrated  quantitatively  by  iodine  solution.  It  is  more  hygroscopic 
than  the  lithium  salt.  When  acted  on  by  iodine  it  forms  rubidium 
telrathionate,  Rb2S406,  which  separates  in  pyramids  which  are  not  hygro¬ 
scopic  and  are  comparatively  stable.  Rubidium  thiosulphate  forms 
unstable  double  salts  with  copper,  which  are  obtained  by  the  addition  of 
copper  sulphate  solution  to  rubidium  thiosulphate  solution  ;  the  com¬ 
position  of  the  salt,  which  separates,  varies  according  -  to  the  pro¬ 
portions  of  the  constituents  used.  The  following  salts  were  prepared, 
Rb2S203,Cu2S203,2H20  (yellow) ;  2Rb2S203,Cu2S203,2II20  (yellow) ; 

3Rb2S203,Cu2S203,2H20  (white). 

When  silver  chloride  is  dissolved  in  rubidium  thiosulphate  solution, 
the  double  salt,  2Rb2S203, Ag2S203,3H20,  is  formed;  it  is  not  hygro¬ 
scopic  and  is  relatively  stable  towards  light  and  air. 

The  salt,  2Rb2S203,Pb2S203,2H20,  crystallises  in  felted  needles. 

The  salt,  Rb2S203,MgS203,6H20,  crystallises  in  transparent 
pyramids. 

The  salt,  5K2S203,3  Ag2S203,NH3,  obtained  by  the  addition  of 
ammoniacal  silver  nitrate  to  an  aqueous  solution  of  potassium  thiosul¬ 
phate,  crystallises  in  glistening  needles.  In  other  cases,  Schwicker’s 
salt,  K2S203,  Ag2S203,lSr H 3,  was  obtained  in  glistening  scales. 

The  salt,  Rb9S00„  Ag9S90q,NH„,  is  white,  whereas  the  salt, 
3Rb2S208,4Ag2S203,NH3, 

is  yellow. 
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Caesium  thiosulphate,  Cs2S203,2H20,  obtained  by  the  addition  of 
calcium  carbonate  to  barium  thiosulphate,  forms  indefinite  crystals  ;  it 
is  very  hygroscopic.  G cesium  tetrathionate,  0s2S406,  was  obtained  by 
the  action  of  iodine  on  the  thiosulphate. 

The  salt,  Cs2S203,Cu2S203,2H20,  is  yellow ;  its  aqueous  solution  is 
unstable. 

The  salt,  Cs.>S203,PbS203,2H20,  obtained  by  the  addition  of  lead 
thiosulphate  to  an  aqueous  solution  of  csesium  thiosulphate,  crystal¬ 
lises  in  needles,  is  not  hygroscopic,  and  is  stable  towards  light  and 
air;  from  the  mother  liquor  the  salt,  2Cs2S203,PbS203,3H20,  separates 
in  definite  crystals. 

The  salt,  20s2S203,Ag2S203,3H20,  forms  glistening,  silky  needles ;  it 
is  not  hygroscopic,  is  stable  towards  light  and  air,  and  is  decomposed 
when  warmed  with  water. 

The  salt,  Cs2S203,MgS203,6H20,  was  also  prepared.  A.  McK. 

Employment  of  Calcium  and  Allied  Metals  in  the  Pro¬ 
duction  of  High  Vacua.  Frederick  Soddy  (D.R.-P.  179526). — 
Under  suitable  conditions  of  temperature,  calcium  absorbs  not  only 
oxygen  and  nitrogen,  but  also  hydrogen,  carbon  dioxide,  carbon 
monoxide,  water  vapour,  acetylene,  ammonia,  sulphur  dioxide,  and 
coal-gas ;  it  has,  however,  no  action  on  argon  and  its  congeners. 
This  property  is  showed  by  strontium  and  barium,  and  the  three 
metals  may  also  be  alloyed  with  magnesium.  An  apparatus  has  been 
devised  for  exhausting  vessels  with  the  aid  of  the  foregoing  metals,  in 
which  the  receptacle  holding  the  calcium  can  be  heated  electrically. 

When  the  air  has  been  removed  by  the  pump  as  far  as  possible,  the 
metal  is  heated  to  the  temperatures  required  for  the  absorption  of  the 
gases  eliminated  from  the  walls  of  the  exhausted  vessel  (compare 
this  vol.,  ii,  251).  G.  T.  M. 

Changes  Undergone  by  Certain  Acid  Phosphates  in  Conse¬ 
quence  of  Compression  or  Mechanical  Deformation.  Walth{£re 
Spring  (Arch.  Sci.  phys.  nat.,  1907,  [iv],  23,  229 — 246.  Compare 
Abstr.,  1904,  ii,  472). — Further  experiments  on  the  changes  produced 
by  the  application  of  high  pressures  to  substances  are  described,  the 
compression  apparatus  being  arranged  so  as  to  permit  of  the  escape  of 
any  liquid  phase  from  the  solid  phases.  Primary  calcium  phosphate 
is  decomposed  according  to  the  equation  Ca(H2P04)2,H20  =  CaHP04  + 
H3P04  4-  H20.  The  secondary  phosphate,  CaH.P04,3H20,  is  not  decom¬ 
posed  in  the  same  way,  but  simply  gives  up  1  molecule  of  water. 
When  the  primary  phosphate  is  mixed  with  gypsum  in  the  proportion 
Ca(H2P04)2,H20  + 2(CaS04,2H20),  the  decomposition  can  be  effected 
by  pounding  the  mixture  in  a  mortar.  This  great  difference  in 
the  reactivity  of  the  primary  phosphate  in  the  two  cases  is  supposed 
to  be  due  to  the  formation  of  a  molecular  compound  or  a  solid  solution 
of  the  phosphate  and  sulphate.  In  support  of  this  view,  it  is  found 
that  the  mixture  has  a  very  considerable  vapour  pressure  compared 
with  the  vapour  pressures  of  the  two  components.  It  is  pointed  out 
that  this  observation  is  of  some  importance  in  connexion  with  the 
superphosphate  industry,  the  mixture  used  in  these  experiments  cor- 
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responding  with  an  average  sample  of  superphosphate.  Decomposition 
of  primary  calcium  phosphate  is  similarly  facilitated  by  admixture 
with  sodium  sulphate,  (Na2SO4,10H2O).  Sodium  dihydrogen  phosphate, 
NaH2P04,H20,  and  lithium  dihydrogen  phosphate,  LiH2P04,  are  also 
decomposed  under  pressure,  and  according  to  experiments  made  with 
these  phosphates  in  admixture  with  the  corresponding  sulphates, 
molecular  compounds  appear  to  be  formed  as  in  the  case  of  the 
calcium  salts.  H.  M.  D. 

Barium  Percarbonate.  Emanuel  Merck  (D.R.-P.  178019). — 
Barium  percarbonate,  BaC04,  is  prepared  by  passing  carbon  dioxide 
into  water  containing  suspended  barium  peroxide,  the  mixture  is 
stirred,  and  the  introduction  of  the  gas  is  stopped  when  there  is  still 
a  slight  excess  of  the  peroxide ;  the  temperature  throughout  the 
operation  should  be  maintained  below  30°.  This  percarbonate  is 
insoluble  in  water ;  in  the  dried  condition  it  slowly  changes  into 
barium  carbonate.  G.  T.  M. 

Experimental  Determination  of  the  Conditions  for  the 
Quantitative  Equimolecular  Interaction  of  Barium  Chloride 
and  Sodium  Nitrite  and  the  Preparation  of  Barium  Nitrite. 
J.  Matuschek  ( Ber .,  1907,  40,  990 — 996.  Compare  Chem.  Ind., 
1902,  25,  207 ;  Witt  and  Ludwig,  Abstr.,  1904,  ii,  124,  171;  Meyer- 
hofEer,  ibid. ,  170). — The  relation  of  the  solubilities  in  water  of  sodium 
chloride,  barium  chloride,  and  barium  nitrite  to  the  formation  of 
barium  nitrite  by  the  action  of  sodium  nitrite  on  barium  chloride  in 
aqueous  solution  is  discussed.  In  a  series  of  experiments  it  is  shown 
that  barium  chloride  (  +  H20)  and  sodium  nitrite  interact  when 
pounded  together,  and  that  these  salts  react  in  molecular  proportion 
in  aqueous  solution  at  100°  if  only  a  limited  amount  of  water  is 
present.  The  yield  of  barium  nitrite  approaches  the  theoretical  when 
the  amount  of  water  added  as  solvent  is  one-third  of  the  weight  of  the 
nitrite  which  would  be  formed  if  the  reaction  were  quantitative. 

G.  Y. 

Theory  of  the  Precipitation  of  Metals  by  Hydrogen  Sulphide. 

Ludwik  Bruner  (Bull.  Acad.  Sci.  Cracow,  1906,  603 — 611.  Compare 
Biuni  and  Padoa,  Abstr.,  1906,  ii,  157). — By  applying  the  law  of  mass 
action  to  the  equations  MeS^M"+S"  and  H2S^2H'+S",  the 
author  deduces  that  the  concentration  of  the  metal  ions  left  in  solution 
after  precipitation  with  hydrogen  sulphide  is  proportional  to  the  square 
of  the  concentration  of  the  H’  ions,  inversely  proportional  to  the  con¬ 
centration  of  the  hydrogen  sulphide,  and  proportional  to  the  solubility 
product  of  the  precipitated  sulphide.  This  is  in  harmony  with  known 
facts  in  connexion  with  the  precipitation  of  the  metals  of  the  second 
and  fourth  analytical  groups. 

Experiments  on  the  precipitation  of  zinc  by  hydrogen  sulphide  in 
acid  solution  indicate  that  the  process  is  not  a  reversible  one,  and  that 
acid  zinc  solutions  from  which  zinc  is  not  precipitated  when  the 
solutions  are  saturated  with  hydrogen  sulphide  at  atmospheric  pressure 
represent  systems  in  a  condition  of  false  equilibrium.  The  non- 
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reversibility  of  the  process  is  due  to  the  existence  of  two  modifica¬ 
tions  of  zinc  sulphide. 

The  time  required  for  the  appearance  of  a  precipitate  in  zinc  sulphate 
solutions  acidified  with  sulphuric  acid,  when  saturated  with  hydrogen 
sulphide  at  25°,  has  been  measured  and  found  to  increase  with  the 
acidity  of  the  solution.  This  interval  is  regarded  as  a  period  of 
induction.  When  precipitation  has  begun,  it  proceeds  with  a  velocity 
which  depends  on  the  acidity  of  the  solution,  the  velocity  diminishing 
as  the  acidity  increases. 

The  precipitation  appears  to  be  catalysed  by  zinc  sulphide  ;  the 
effect  is  probably  a  surface  phenomenon,  because  the  acceleration  is 
approximately  proportional  to  the  amount  of  zinc  sulphide  added. 
Cadmium  sulphide  and  precipitated  silicic  acid  exert  a  similar  action. 

The  precipitation  of  cobalt  and  nickel  by  hydrogen  sulphide  is 
analogous  to  that  of  zinc.  The  induction  period  for  these  metals 
is,  however,  much  longer  than  in  the  case  of  zinc.  H.  M.  D. 

Metallic  Substitution.  IV.  Albert  J.  J.  Vandevelde  {Bull. 
Acad.  roy.  Belg.,  1907,  35 — 75.  Compare  Abstr.,  1903,  ii,  200  ; 
1904,  ii,  549  ;  1906,  ii,  167). — When  metallic  zinc  is  added  to  an 
aqueous  solution  of  cupric  chloride  the  rate  of  substitution  of  copper 
by  zinc  is  about  the  same  as  when  the  latter  metal  is  added  to  a 
solution  containing  cupric  sulphate  and  sodium  chloride  (Abstr.,  1906, 
ii,  168).  The  precipitate  formed  contains  at  first  a  considerable 
amount  of  zinc  chloride,  but  in  the  later  stages  of  the  reaction  this  is 
replaced  by  a  basic  salt  having  approximately  the  composition 
ZnOjlOZnClg.  The  rate  of  replacement  of  copper  by  zinc  in  solutions 
containing  cupric  chloride  and  hydrochloric  acid  is  proportional  to  the 
concentration  of  the  acid,  and  does  not  reach  a  maximum  and  then 
diminish ;  in  this  respect  it  differs  from  the  case  of  cupric  sulphate 
and  sulphuric  acid  {loc.  cit.). 

The  precipitate  formed  when  zinc  is  added  to  neutral  solutions  of 
cupric  nitrate  contains  basic  zinc  nitrate,  but  the  composition  of  the 
salt  precipitated  varies  with  the  progress  of  the  reaction.  When  free 
nitric  acid  is  present,  the  rate  of  substitution  is  at  first  proportional  to 
the  concentration  of  the  acid,  but  as  in  the  case  of  cupric  sulphate  and 
sulphuric  acid,  a  maximum  is  reached  eventually  which  does  not 
correspond  with  the  maximum  concentration  of  acid.  The  rate  of  sub¬ 
stitution  in  solutions  of  cupric  nitrate,  neutral  or  containing  free  nitric 
acid,  is  less  than  in  solutions  of  cupric  sulphate  or  chloride. 

The  initial  “period  of  induction”  observed  by  Spring  and  van 
Aubel  (Abstr.,  1887,  1074)  in  the  action  of  sulphuric  acid  on  zinc  also 
occurs  when  this  metal  is  dissolved  in  hydrochloric  acid,  and  in  the 
latter  case  it  lasts  longer  than  with  sulphuric  acid,  so  that  the  rate 
of  solution  of  zinc  in  hydrochloric  acid,  even  after  the  action  has  been 
in  progress  for  some  time,  is  not  so  great  as  in  solutions  of  sulphuric 
acid  of  the  same  strength.  Nitric  acid  acts  on  zinc  much  less  energetic¬ 
ally  than  sulphuric  acid,  except  in  the  early  stages  and  in  dilute 
solutions,  the  period  of  induction  in  these  circumstances  being  much 
reduced.  A  similar  period  of  induction  occurs  in  the  action  of  aqueous 
solutions  of  copper  salts  on  zinc,  and  the  principal  effect  of  the  addition 
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of  acid  to  such  solutions  is  to  reduce  the  length  of  this  period.  The 
efficiencies  of  the  three  acids  studied,  in  this  respect,  are  in  the  order, 
hydrochloric,  sulphuric,  and  nitric,  and  this  order  does  not  correspond 
with  that  of  the  electrical  conductivities  of  the  acids  (compare  Spring 
and  van  Aubel,  loc.  cit.).  The  formation  of  basic  salts  in  these 
reactions  has  no  doubt  some  influence  on  the  reactional  velocity,  since 
this  leads  to  a  variable  diminution  in  the  concentration  of  acid  ions  in 
the  solutions. 

Equimolecular  solutions  of  the  mixed  salts,  (1)  cupric  sulphate  and 
sodium  chloride  and  (2)  sodium  sulphate  and  cupric  chloride,  react  at 
the  same  rate  with  zinc,  and  this  is  intermediate  between  the  rates  of 
solution  of  zinc  by  (a)  a  solution  of  cupric  sulphate  and  ( b )  a  solution 
of  cupric  chloride,  all  four  solutions  containing  equivalent  amounts  of 
copper.  Similarly,  the  two  mixed  salt  solutions  have  the  same  density, 
but  their  constituents  do  not  diffuse  into  gelatin  or  agar-agar  at  the 
same  rate,  so  that,  at  present,  identity  of  constitution  for  such  mixed 
salt  solutions  cannot  be  assumed.  T.  A.  H. 

Dehydration  of  Colloidal  Copper  Hydroxide  by  Electro- 
osmosis.  Erich  MDller  and  Fritz  Spitzer  ( Chem .  Zentr.,  1907,  i, 
397  ;  from  Zeitsch.  Chem.  Ind.  Kolloide,  1,  44 — 47.  Compare  Abstr., 
1907,  ii,  174). — In  order  to  explain  the  variation  in  the  quantity  of 
water  contained  in  the  oxides  which  are  formed  at  the  anodes  in  the 
electrolysis  of  many  metallic  salts,  it  is  supposed  that  the  metallic 
ions  which  are  first  formed  are  converted  into  negatively  charged 
colloidal  hydroxide  by  the  action  of  the  hydroxyl  ions,  and  that  these 
are  deposited  at  the  anode  and  lose  water  by  a  process  of  electro- 
endosmosis. 

The  black  layer  formed  on  a  platinum  or  iron  anode  by  the  electrolysis 
of  a  strongly  ammoniacal  solution  of  a  copper  salt  in  alkali  hydroxide 
(Abstr.,  1905,  ii,  242;  1906,  ii,  158)  contains  about  0-2  mol.  of  water, 
and  consists  of  cupric  oxide  together  with  a  trace  of  peroxide.  A 
similar  substance  is  obtained  by  passing  a  current  of  2  amperes  per 
100  sq.  cm.  anode  surface  through  a  solution  of  sodium  hydroxide  in 
which  freshly-precipitated  copper  hydroxide  is  suspended.  The 
dehydration  of  the  so-called  crystalline,  blue  copper  hydroxide  by  the 
electric  current  requires  three  times  as  long.  The  original  chemical 
hydrate  forms  an  intermediate  absorption  compound  or  an  unstable 
peroxide.  E.  W.  W. 

Colour  of  Aqueous  Solutions  of  Cupric  Chloride  in  Relation 
to  the  Electrolytic  Dissociation.  M.  Nozari  (Atti  R.  Accad.  Sci. 
Torino ,  1907,  42,  321 — 327). — The  author  has  measured  the  degree  of 
dissociation  of  cupric  chloride  in  solutions  of  various  concentrations 
at  temperature-intervals  of  10°  from  20°  to  90°. 

The  results  show  that  the  degree  of  dissociation  diminishes  as  the 
temperature  rises.  The  increase  of  the  conductivity  accompanying  the 
rise  of  temperature  must,  in  this  case,  be  attributed  to  an  increased 
mobility  of  the  ions. 

The  same  change  in  the  colour  of  an  aqueous  cupric  chloride  solution 
may  be  produced  either  by  raising  its  temperature  or  by  concentrating 
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it,  although  the  degree  of  dissociation  of  the  salt  will  be  greater  with 
the  heated  solution  than  with  the  concentrated  one.  Ostwald’s 
explanation  of  the  variation  in  colour  of  cupric  chloride  solutions  on 
heating  is  hence  inadmissible.  T.  H.  P. 

Silicides  of  Copper.  E.  Rudolfi  ( Zeitsch .  anorg.  Chem .,  1907, 63, 
216 — 227.  Compare  Yigouroux,  Abstr.,  1896,  ii,  362;  de  Chalmot, 
Abstr.,  1896,  ii,  362 ;  Lebeau,  Abstr.,  1906,  ii,  29). — From  an  investi¬ 
gation  of  silicon-copper  alloys  by  Tammann’s  method  of  thermal 
analysis,  controlled  by  microscopic  observations,  the  author  considers 
that  two  compounds,  Cu3Si  and  Cu19Si4,  exist,  the  last-named  resulting 
by  secondary  changes  in  the  solidified  alloy. 

The  freezing  point  curve  shows  a  maximum  about  855°  and  13%  by 
weight  of  silicon,  corresponding  with  the  compound  Cu3Si,  two  eutectic 
points  at  825°  and  9‘8%  and  800°  and  1 8*3%  by  weight  of  silicon,  and 
a  break  at  849°  and  7'8%  of  the  same  element.  From  0 — 4*5%  of  silicon, 
mixed  crystals  separate ;  a  second  series  of  mixed  crystals  from 
7*34 — 8*3%  of  silicon  are  only  stable  within  narrow  limits  of  tempera¬ 
ture.  Two  reactions  take  place  during  the  cooling  of  the  crystallised 
alloy:  the  mixed  crystals  saturated  at  7*34%  of  silicon  decompose  at 
815 — 780°  into  two  other  series  of  mixed  crystals,  one  of  which 
splits  up  at  710°  into  the  compound  Cu19Si4  and  the  mixed  crystals 
first  mentioned. 

Alloys  containing  1 — 5%  of  silicon  can  be  drawn  into  wire,  but 
those  containing  a  higher  proportion  are  very  brittle.  From  5 — 10% 
of  silicon  the  hardness  of  the  alloys  increases  very  rapidly,  and 
beyond  the  latter  point  very  gradually;  those  containing  60 — 100% 
of  silicon  have  about  the  same  degree  of  hardness  as  that  element. 

It  is  pointed  out  that  the  compounds  of  these  elements  described  by 
Vigouroux  and  by  Lebeau  ( loc .  cit.)  are  really  eutectic  mixtures. 

G.  S. 

Atomic  Weight  of  Indium.  Frank  Curry  Mathers  ( Ber .,  1907, 
40,  1220 — 1234.  Compare  Dennis  and  Geer,  Abstr.,  1904,  ii,  342  ; 
Thiel,  ibid.,  177,  410,  618). — This  paper  contains  a  resume  of  the 
methods  which  have  been  employed  for  the  determination  of  the  atomic 
weight  of  indium,  and  an  account  of  a  fresh  determination. 

The  purification  and  eletrolytic  deposition  of  indium  are  described. 
The  atomic  weight  was  determined  by  measurement  of  four  ratios. 
The  values  obtained  from  the  ratio,  In:  InS04,  113*03 — 113*08,  are 
also  discarded  because  of  the  hygroscopic  nature  of  indium  sulphate,  and 
those  from  the  ratio,  InCl2  :  2AgCl,  1 11*99 — 1 13*2,  as  the  wide  variation 
points  to  incomplete  removal  of  hydrogen  chloride  or  partial  formation 
of  indium  trichloride.  The  ratios,  InCI3  :  3AgCl  and  InBr3  :  3AgBr, 
give  the  mean  values  114*88  and  114*86  respectively  (five  experiments 
in  each  case) ;  in  view  of  the  errors  inherent  in  the  precipitation 
and  weighing  of  silver  chloride,  the  bromide  method  is  considered 
to  give  the  more  trustworthy  results.  The  value  114*9  may  be 
taken  for  the  atomic  weight  of  indium  (Cl  =  35*47;  Br  =  79*955; 
Ag=  107*92).  G.  Y. 
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Magnetoch  emical  Investigations.  I.  Ferromagnetic  Com¬ 
pounds  of  Manganese  with  Boron,  Antimony,  and  Phosphorus. 

Edgar  Wedekind  ( Ber .,  1907,  40,  1259 — 1269.  Compare  Abstr., 

1905,  ii,  322;  this  vol.,  ii,  175  ;  Heusler,  Zeitsch.  angew.  Chem.,  1904, 
17,  260  ;  Binet  du  Jassonneix,  this  vol.,  ii,  30). — A  resume  is  given  of 
the  previously  known  ferromagnetic  compounds,  that  is,  compounds 
which  can  be  strongly  magnetised. 

[With  K.  Fetzer.] — The  strong  magnetic  properties  of  crude 
manganese  boride  must  be  ascribed  to  the  boride  MnB,  since  the 
boride  MnB2  is  only  feebly  magnetic  (Binet  du  Jassonneix,  Abstr., 

1906,  ii,  520).  The  boride  MnB  may  be  formed  by  heating  its 
elements  together  at  the  temperature  of  the  electric  arc  or  to  a  white 
heat  by  means  of  the  oxy-hydrogen  blowpipe.  Its  magnetic  properties 
are  about  one-sixth  those  of  steel. 

Manganese  antimonide ,  MnSb,  formed  by  the  thermite  method,  is 
obtained  after  removal  of  the  excess  of  manganese  by  treatment  with 
dilute  hydrochloric  acid,  and  of  the  excess  of  antimony  by  careful 
heating  in  a  current  of  chlorine,  as  a  black,  crystalline  powder,  D17 
5 -6,  which  is  dissolved  slowly  by  hot  aqua  regia ;  when  pure  and 
compact,  it  has  stronger  magnetic  properties  than  the  boride,  but  the 
magnetism  is  diminished  to  a  marked  extent  by  the  presence  of 
impurities. 

[With  Theo  Veit.] — A  manganese  phosphide ,  Mn5P2,  is  formed  in 
small  amount  by  heating  manganese  chloride  and  phosphorus  to  a  red 
heat  in  a  current  of  hydrogen  ;  it  is  obtained  as  a  dark  grey,  crystalline 
powder,  is  stable  towards  hydrochloric  acid  or  boiling  water,  but 
dissolves  readily  in  hot  nitric  acid,  and  has  moderately  strong 
magnetic  properties. 

A  manganese  phosphide ,  Mn3P2,  is  obtained  when  manganese  is 
heated  with  red  phosphorus  in  a  current  of  hydrogen,  finally  over  the 
oxy-hydrogen  blowpipe  ;  it  forms  glistening,  metallic  needles,  D185T2, 
dissolves  in  hot  concentrated  nitric  acid,  is  stable  towards  dilute  acids, 
inflames  when  heated  gently  in  chlorine,  and  is  oxidised  slowly  by 
oxygen  at  a  red  heat,  forming  a  brown  powder.  It  has  moderately 
strong  magnetic  properties,  and  when  compact  is  a  good  conductor  of 
electricity. 

The  crystalline  product  obtained  from  manganese  and  red  phosphorus 
by  the  thermite  method  is  a  mixture ;  it  is  readily  attacked  by  water 
or  dilute  acids  and  has  only  feeble  magnetic  properties.  G.  Y. 

Purification  of  Potable  Waters  from  Manganese  by  Alutnin- 
ate-silicates.  R.  Gans  [Chem.  Zeit.,  1907,31,  355 — 356). — The  author 
finds  that  it  is  only  possible  in  the  case  of  those  natural  or  artificial 
zeolites  containing  aluminium  as  an  aluminate  readily  to  replace  the 
alkali  metal  or  alkaline  earth  by  other  metals.  This  fact  is  made  use 
of  to  prepare  a  calcium  aluminate-silicate  for  the  purpose  of  freeing 
natural  waters  from  manganese.  W.  H.  G. 

Formation  of  Colloidal  Ferric  Hydroxide.  William  Oechsner 
de  Coninck  (Bull.  Aca  L  roy.  Belg.,  1907,  34 — 35). — A  solution  prepared 
by  adding  salicylic  acid  to  ferric  acetate  was  found  after  some  months 
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to  contain  colloidal  ferric  hydroxide  and  to  exhibit  properties  similar 
to  those  of  dialysed  iron.  T.  A.  H. 

Cobaltous  Potassium  Cobaltite.  Italo  Bellucci  and  F. 
Dominici  ( Atti  R.  Accad.  Lincei,  1907,  [v],  10,  i,  315 — 324). — The 
authors  show  that  the  shining,  black  plates  obtained  by  Becquerel 
{Ann.  Chim.  Phys.,  1832,  [ii],  51,  101)  by  fusing  cobaltous  oxide  or 
carbonate  with  excess  of  potassium  hydroxide  in  presence  of  air,  con¬ 
sist  of  a  cobaltous  potassium  cobaltite ,  K2Co408  or  30oO2,CoO,K2O. 
The  erroneous  formulte  attributed  to  this  compound  by  Schwarzenberg 
{Annalen,  1856,97,211),  Pebal  {ibid.,  1856,  100,  257),  and  Meyer 
{ibid.,  1857,  101,  266)  were  due  both  to  the  silver  crucibles  used 
being  attacked  by  the  potassium  hydroxide  and  to  hydrolysis  of  the 
compound  by  treating  it  with  water. 

The  best  method  of  preparing  the  cobaltous  potassium  cobaltite  in  a 
pure  state  is  to  fill  a  nickel  crucible  with  alternate  layers  of  potassium 
hydroxide  and  of  either  cobaltous  carbonate  or  any  oxide  of  cobalt,  and 
to  fuse  the  mass  by  gently  heating  it,  afterwards  heating  more  strongly 
with  a  bunsen  flame  for  three  hours.  After  cooling  in  a  dry  vacuum, 
the  mass  is  introduced  into  12%  potassium  hydroxide  solution  well 
cooled  with  ice.  The  alkali  is  renewed  several  times,  the  crystals 
being  filtered  off  by  means  of  a  pump,  washed  repeatedly  with  alcohol, 
and  dried. 

As  thus  prepared,  the  compound  is  obtained  in  slender,  hexagonal 
plates  having  a  steel-grey  lustre.  It  is  rapidly  hydrolysed  by  water, 
giving  an  alkaline  solution,  and  dissolves  in  concentrated  hydrochloric 
acid,  yielding  chlorine  and  cobalt  and  potassium  chlorides. 

The  cobaltous  cobaltite  prepared  by  Hofmann  and  Hiendlmaier 
(Abstr.,  1906,  ii,  747)  is  doubtless  a  product  of  hydrolysis  of  cobaltous 
potassium  cobaltite,  which  is  evidently  yielded  by  the  action  of  cobaltous 
oxide  on  fused  potassium  peroxide.  T.  H.  P. 

Alloys  of  Nickel  and  Tin.  ^mile  Vigouroux  {Compt.  rend., 
1907,  144,  639 — 641). — By  heating  nickel  with  tin,  the  authors 
have  obtained  alloys  containing  13  64%,  83'65%,  and  92 '71%  of 
tin  respectively.  The  two  former  are  hard,  brittle,  and  grey, 
the  third  is  bluish-white  and  malleable.  All  three  are  non-magnetic, 
and  only  the  first  is  sonorous.  They  are  completely  dissolved  by 
hydrochloric  and  sulphuric  acids,  but  nitric  acid  has  only  a  dis¬ 
integrating  action,  metastannic  acid  and  nickel  being  the  products 
of  the  action.  From  the  third  alloy  only,  nitric  acid  dissolves  a  small 
quantity  of  nickel.  E.  H. 

Nature  of  the  Substan9e  obtained  from  Certain  Alloys 
Rich  in  Nickel  and  Tin.  Emile  Vigouroux  {Compt.  rend.,  1907, 
144,  712 — 714). — The  alloys  previously  described  (preceding  abstract), 
when  treated  alternately  with  warm  nitric  acid  and  fused  potassium 
hydroxide,  leave  a  substance  which  has  approximately  the  composition 
NiSn.  This  is  a  silver-white,  crystalline  powder,  the  particles  of  which 
show  well-marked  brilliant  facets  under  the  microscope.  It  is  non¬ 
magnetic,  and  has  Dg  8'44  (calc.  7'93),  The  compound  is  attacked  by 
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chlorine  at  a  red  heat  with  the  production  of  the  two  metallic  chlorides, 
and  burns  with  incandescence  in  oxygen.  Sulphur  vapour  converts  it 
into  the  two  sulphides ;  hydrochloric  or  sulphuric  acid  or  aqua  regia  dis¬ 
solves  it  completely,  but  nitric  acid  has  little  effect  even  after  long  boil¬ 
ing,  and,  similarly,  fused  alkali  hydroxides,  carbonates,  and  nitrates 
attack  it  very  slowly,  although  potassium  chlorate  oxidises  it  rapidly 
even  below  its  melting  point. 

Since  this  material  is  isolated  from  alloys  containing  73'6 — 91'7% 
tin,  it  is  probable  that  it  is  the  richest  in  tin  of  the  nickel-tin  com¬ 
pounds  obtainable.  Gautier’s  compound  (Abstr.,  1896,  ii,  602) 
Ni3Sn2  was  obtained  from  alloys  containing  less  tin  than  those  now 
dealt  with.  The  compound  NiSn  may  possibly  be  a  solid  solution  of 
the  two  metals,  a  eutectic  alloy,  or  a  mixture  of  isomorphous  forms, 
but  it  appears  certain  that  the  two  metals  do  not  occur  in  the  frc  e 
state,  since  a  mixture  of  their  powders  in  the  same  proportion  behaves 
differently  when  warmed.  T.  A.  H. 

The  Hydrogel  of  Cr203,Cr03.  P.  A.  Meerburg  ( Chem .  Weekblad, 
1907,  4,  169 — 177.  Compare  Manchot  and  Kraus,  Abstr.,  1906,  ii, 
859  ;  Yan  Bemmelen,  Abstr.,  1897,  ii,  137;  1899,  ii,  12,  84,  487, 
599  ;  1900,  ii,  466  ;  19Q2,  ii,  70;  1904,  ii,  18;  1906,  ii,  430).— The 
author  finds  that  the  product  of  the  interaction  of  chromic  anhydride 
and  potassium  iodide  in  aqueous  solution  is  an  absorption  compound 
of  the  oxide,  Cr203,Cr03,  and  water,  and  that  it  has  all  the  properties 
characteristic  of  amorphous,  and  especially  colloidal,  substances. 
Exsiccation  at  different  vapour  tensions  did  not  lead  to  an  equili¬ 
brium,  the  compound  becoming  slowly  modified  with  decrease  in 
absorptive  power.  The  amount  of  water  absorbed  over  concentrated 
sulphuric  acid  (vapour  tension  =  0  0  mm.)  at  the  ordinary  temperature  is 
greater  than  that  absorbed  at  100°.  Rise  of  temperature  above  100° 
increases  the  loss  of  water  and  diminishes  the  absorptive  power.  The 
author  considers  that  his  compound  is  probably  identical  with  Manchot 
and  Kraus's  product,  Cr02.  A.  J.  W. 

Green  Chromic  Chloride  Decahydrate.  J.  Olie,  jun.  ( Zeitsch . 
anorg.  Chem.,  1907,  53,  268 — 280). — In  his  previous  investigations  on 
the  solubility  of  chromic  chloride  hexahydrate  (Abstr.,  1906,  ii,  859) 
the  author  assumed  that  the  decahydrate  melts  at  7°  and  did  not  come 
into  consideration  in  his  experiments,  which  were  carried  out  at 
25°.  As  Werner  and  Gubser  (Abstr.,  1906,  ii,  452)  have  shown 
that  the  decahydrate  remains  unaltered  for  a  long  time  at  the  room 
temperature,  the  solubility  determinations  have  been  repeated  in  the 
light  of  this  observation. 

The  decahydrate  can  be  prepared  by  rubbing  the  hexahydrate  with 
the  calculated  amount  of  water ;  it  occurs  in  triclinic  crystals  which 
are  strongly  dichroic.  The  heat  of  solution  appears  to  be  negative. 
The  crystals  appear  to  melt  at  32°,  but  this  is  not  a  true  melting 
point,  but  a  transition  point,  as  partial  change  to  the  violet  modifica¬ 
tion,  accompanied  by  liquefaction,  gradually  takes  place  even  at  con¬ 
siderably  lower  temperatures. 

Solubility  determinations,  starting  with  the  decahydrate,  have  been 
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made  at  25°,  29°,  32°,  and  35° ;  at  the  former  temperature  the  breaks 
in  the  curves  which  may  be  supposed  to  indicate  the  change  from  deca- 
to  hexa-hydrate  is  scarcely  noticeable.  The  transition  point  has  been 
approximately  determined  at  29°  by  microscopic  examination  of  the 
solid  substance  in  contact  with  the  solution  ;  the  latter  contained  32% 
of  the  violet  and  68%  of  the  green  salt.  If  a  solution  saturated  at  a 
temperature  lower  than  32°  is  cooled,  only  the  decahydrate  separates ; 
if  saturated  above  32°,  both  deca-  and  hexa-hydrate  separate  on  cooling. 

G.  S. 

Ionisation  of  Chromic  Sulphates.  Albert  Colson  ( Compt . 
rend.,  1907,  144,  637 — 639). — Ionisation  of  the  solutions  of  chromic 
sulphates  is  without  appreciable  effect  on  the  depression  of  their  freezing 
points.  Aqueous  solutions  containing  the  molecule  Cr2(S04)3  in  the 
different  states  already  described  (this  vol.,  ii,  177)  which  are  ionised 
to  very  different  degrees,  all  have  the  same  molecular  cryoscopic 
depression  A  —  4-2°.  The  green  sulphate  obtained  from  the  violet 
sulphate  at  90°  is  not  ionised  in  solution,  yet  the  conductivity  of  the 
latter  is  greater  than  that  of  the  solutions  of  the  isomerides.  Thus, 
the  conductivity  at  0°  of  a  Nj  10  solution  of  the  green  sulphate 
prepared  at  90°  is  0-0113  and  of  a  N/5  solution  0  0198  ;  corresponding 
numbers  for  a  fresh  sample  of  the  sulphate  with  two  acid  radicles 
masked  are  0-0081  and  0  0133,  and  for  an  old  sample  0-0088  and 
0-0142;  the  conductivity  of  a  A/10  solution  of  the  violet  sulphate 
is  0-0078.  Although  these  values  differ  widely,  the  molecular 
cryoscopic  constant  is  the  same  for  all,  and  the  actual  depression  is 
doubled  when  the  dilution  is  doubled.  Moreover,  the  conductivity 
of  a  Nj  10  solution  of  the  green  sulphate  prepared  at  90°  increases 
from  0-0100  immediately  after  dissolution  to  0‘0 1 1 3  in  an  old  solution, 
the  corresponding  increase  for  the  green  sulphate  prepared  by  evapora¬ 
tion  in  a  vacuum  is  from  0-00708  to  0-0080.  Thus  it  appears  that 
depolymerisation  acts  on  the  conductivity  like  dilution. 

The  conclusion  is  drawn  that  cryoscopic  variations  are  in  proportion 
to  the  number  of  chemical  molecules  in  the  solution  and  not  to  its  con¬ 
ductivity.  E.  H. 

Equilibrium  in  the  System :  Potassium  Oxide,  Chromic 
Acid,  and  Water.  Iwan  KoprEL  and  R.  Blumenthal  ( Zeitsch .  anorg. 
Chem.,  1907,  53,  228 — 267.  Compare  Schreinemakers,  Abstr.,  1906,  ii, 
287) — The  equilibrium  relations  in  the  system  K20-Cr03-H20 
have  been  determined  over  a  wide  range  of  temperature  and  the  results 
are  illustrated  by  numerous  curves  and  summarised  on  a  projected 
space  diagram.  It  is  pointed  out  that  the  four  potassium  chromates 
already  known,  K2Cr04,  K2Cr207,  K2Cr3O10,  and  K2Cr4013,  exist  in 
equilibrium  with  solution  within  certain  limits  of  concentration  at  all 
the  temperatures  at  which  measurements  have  been  made,  and  no 
evidence  of  the  existence  of  other  chromates  than  those  mentioned  has 
been  obtained. 

The  complete  isothermals  have  been  determined  for  0°,  30°,  and  60° 
by  solubility  determinations  in  the  usual  way,  and  some  observations 
have  also  been  made  at  20°.  The  most  remarkable  feature  of  these 
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curves  is  that  when  sufficient  solid  chromic  acid  has  been  added  to 
convert  the  solid  potassium  chromate  into  dichromate,  on  further 
addition  of  acid  the  amount  of  chromic  acid  in  the  solution  diminishes 
until  the  point  is  reached  at  which  solid  potassium  dichromate  is  in 
equilibrium  with  its  saturated  solution.  This  diminution  of  solubility 
is  considerable  at  0°,  but  much  less  distinct  at  60°.  Beyond  the 
point  at  which  the  solution  is  saturated  with  potassium  dichromate  alone, 
the  addition  of  more  chromic  acid  only  slightly  diminishes  the  amount 
of  potassium  hydroxide  in  the  solution.  The  trichromate,  K2Cr3O10, 
only  exists  within  comparatively  narrow  limits  of  concentration. 

Owing  to  experimental  difficulties,  it  has  not  been  possible  to 
determine  completely  the  cryohydric  and  boiling  point  “  surfaces." 

G.  S. 

Perchromic  Acid  and  its  Salts.  Ernst  H.  Biesenfeld  and 
Wohlers  {Ghent.  Zentr.,  1907,  i,  219;  from  Sonderab.  Ber. 
Natur/orsch.  Ges.  Freiburg ,  1906, 17,  1 — 60). — A  solution  of  16'6  grams 
of  chromic  acid  in  100  c.c.  of  a  30%  solution  of  sulphuric  acid  has  been 
electrolysed,  using  platinum  electrodes  and  a  porous  cathode  cell.  The 
solution  was  cooled  by  means  of  ether  and  carbon  dioxide  and  the 
oxygen  formed  by  the  electrolysis  of  the  solution  and  that  liberated  in 
a  voltameter  were  measured  ;  the  oxygen  absorbed  by  the  solution 
was  estimated  volumetrically.  The  latter  is  always  the  same  during 
the  first  minute,  it  then  gradually  decreases  to  nil,  and  after  this  stage 
more  oxygen  is  liberated  in  the  cell  than  in  the  voltameter.  A  higher 
oxidation  product  of  chromium,  which  can  be  detected  by  precipitation 
with  ammonia,  is  probably  formed,  but  decomposes  as  the  concentration 
increases  until  the  velocity  of  formation  becomes  equal  to  that  of 
decomposition.  Since  chromic  oxide,  Cr203,  is  formed  by  the  decom¬ 
position  and  not  chromic  acid,  the  quantity  of  oxygen  lost  is  greater 
than  that  produced  by  the  electrolysis.  E.  W.  W. 

Uranyl  Silver  Chromate.  Bela  SzilIrt>{G hem.  Zentr.,  1907,  i,223; 
from  Zeitsch.  Wiss.  Photograph.  Photophys.Photochern. ,  1 906,  4,  350 — 351). 
— The  author  has  repeated  Formdnek’s  experiments  on  uranyl  silver 
chromate  (Abstr.,  1890,  852),  but  has  been  unable  to  detect  any 
decomposition  of  the  double  compound  caused  by  the  action  of  the 
light  even  after  several  days’  exposure.  E.  W.  W. 

Binary  and  Ternary  Alloys  of  Tin,  Lead,  Bismuth,  and 
Cadmium.  A.  Stoffel  {Zeitsch.  anorg.  Ghent.,  1907,  53,  137 — 183). 
— The  author  discusses  the  six  binary  systems  formed  with  tin,  lead, 
bismuth,  and  cadmium,  all  of  which  have  already  been  investigated  by 
Kapp  {Inaug.  Biss.  Konigsberg ,  1901),  Charpy,  Heycock  and  Neville, 
and  others.  In  one  or  two  instances,  further  experiments  have  been 
made  to  complete  our  knowledge  of  these  alloys.  In  none  of  these 
alloys  do  definite  chemical  compounds  separate  from  the  fused  mass, 
but  the  solidified  tin-cadmium  alloy  has  a  transition  point  at  125°, 
which  appears  to  indicate  the  formation  of  a  compound,  CdSn4.  All 
the  systems,  with  the  exception  of  cadmium-bismuth,  appear  to  form 
mixed  crystals  within  certain  limits. 
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The  freezing  point  curves  of  the  two  ternary  systems,  tin-cadmium- 
lead  and  tin-cadmium-bismuth,  have  been  fully  investigated,  and  the 
results  are  illustrated  by  numerous  diagrams.  The  ternary  eutectic 
point  of  the  former  alloy  is  at  145°,  the  mixture  containing  57  atom  % 
tin,  21%  lead,  and  22%  cadmium.  The  transition  temperature  of  the 
binary  cadmium-tin  alloys  appears  also  in  the  ternary  mixture,  but  is 
slightly  lowered  by  the  presence  of  lead. 

Tin-cadmium-bismuth  alloys  also  have  a  definite  ternary  eutectic 
point,  which  occurs  at  103°,  the  mixtui'e  containing  33'2  atom  %  tin, 
39‘3%  bismuth,  and  27 '5%  cadmium.  It  was  expected  that  the  ternary 
eutectic  point  would  be  affected  by  the  fact  that  it  lies  below  the 
transition  temperature  of  the  cadmium-tin  alloy.  It  was  found  that 
the  transition  point  was  lowered  by  bismuth,  and  in  sosae  alloys  rich 
in  the  latter  metal  the  transition  point  was  not  observed.  To 
explain  the  lowering,  it  is  suggested  that  the  compound  arising 
at  the  transition  point  forms  mixed  crystals  with  bismuth. 

The  majority  of  the  alloys  show  another  transition  point  at  78 — 68°, 
but  the  nature  of  the  changes  giving  rise  to  this  phenomenon  have  not 
been  elucidated.  G.  S. 

White  Colloidal  Tin  Oxy  sulphide.  Friedrich  W.  Schmidt 
( Ghem .  Zentr .,  1907,  i,  397 — 398  ;  from  Zeitsch.  Chem.  Ind.  Kolloide, 
1,  129 — 135). — In  attempting  to  remove  traces  of  arsenic  from  freshly- 
precipitated  and  well  washed  tin  sulphide  by  boiling  with  a  solution  of 
ammonium  carbonate,  it  was  observed  that  sulphuric  acid  throws  down 
a  very  voluminous,  white  precipitate  from  the  carbonate  solution.  The 
precipitate  is  readily  soluble  in  ammonia  or  ammonium  sulphide,  and 
after  washing  is  also  soluble  in  water.  When  a  solution  of  the  yellow 
sulphide,  SnS2,  in  ammonia  is  acidified,  an  almost  white  precipitate  is 
formed  which  on  drying  in  the  air  becomes  greenish-yellow ;  in  the 
latter  condition  only  half  of  the  substance,  which  is  still,  however, 
completely  soluble  in  ammonia,  is  dissolved  by  ammonium  carbonate, 
the  residue  being  brownish-red.  By  dissolving  in  ammonium  carbon¬ 
ate  and  precipitating  with  sulphuric  acid,  a  white  substance  is  obtained 
which  becomes  amber-yellow  on  drying.  The  solubility  of  the  sub¬ 
stance  in  ammonia  is  not  affected  by  keeping  for  a  long  time.  It  is 
assumed,  therefore,  that  the  decrease  of  solubility  in  ammonium 
carbonate  solution  is  not  due  to  polymerisation,  but  to  loss  of  water 
and  to  a  gradual  change  from  a  voluminous  colloidal  condition  to  an 
amorphous  state  in  which  the  composition  varies  from  Sn2S30,ll£H20 
to  Sn2S80,5H20,  according  to  the  time  of  drying. 

The  composition  of  yellow  sulphide  of  tin,  prepared  from  Banca  tin 
and  purified  with  the  greatest  care,  has  been  found  to  be  represented 
by  the  formula  SnS2.  When  dried  in  the  air  it  loses  a  small  quantity 
of  hydrogen  sulphide  and  becomes  dark  brown,  hard,  and  brittle.  It 
dissolves  in  ammonia,  forming  an  orange-red  solution  which  behaves 
like  a  colloidal  solution  of  tin  disulphide ;  the  sulphide,  SnS0,  is  pre¬ 
cipitated  by  acids  from  freshly-prepared  solutions.  The  solution  loses 
its  colour  on  exposure  to  air  for  four  to  five  days,  ammonium  sulphide 
being  first  formed  and  then  ammonium  thiosulphate ;  the  oxysulphide 
and  sulphur  are  precipitated  by  acids,  but  neither  hydrogen  sulphide 
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nor  sulphur  dioxide  is  formed.  The  oxysulphide  may  be  purified 
and  any  tin  sulphide  removed  by  dissolving  in  ammonium  carbonate. 
The  oxysulphide  is  not  precipitated  from  very  dilute  solutions  in 
ammonium  carbonate  until  carbon  dioxide  has  been  liberated,  and  it 
then  separates  as  a  very  fine,  flocculent,  white  mass  which  has  a  blue 
tinge  ;  the  precipitate  after  washing  three  or  four  times  with  water 
forms  colloidal  solutions  which  have  an  acid  reaction  and  from  which 
the  colloid  is  precipitated  by  neutral  salts,  but  not  by  acids.  These 
solutions  are  assumed  to  contain  the  acid,  S(SnS*OH)2,  whilst  the  com¬ 
position  of  the  oxysulphide,  which  is  soluble  in  ammonium  carbonate,  is 
S 

regarded  as  S!Sn<^Q^>SniS,  and  that  of  the  original  precipitate  as 
HOSnS-S-SnS-ONH4.  E.  W.  W. 

An  Intermediate  Product  of  Thorium.  Otto  Hahn  ( Ber ., 
1907,  40,  1462 — 1469.  Compare  Jahrbuch  Rad.  Elec.,  3,  330 ; 
Blanc,  Abstr.,  1906,  ii,  644  ;  Elster  and  Geitel,  ibid.,  ii,  643;  Bolt- 
wood,  ibid.,  ii,  415). — Numerous  commercial  thorium  preparations  of 
varying  grades  of  purity  have  been  examined  in  order  to  determine 
whether  a  diminution  of  activity  occurs  during  the  process  of  purifica¬ 
tion.  The  results  were  entirely  negative.  Boltwood’s  view  that  a 
portion  of  the  radiothorium  is  removed  during  the  preparation  and  puri¬ 
fication  of  thorium  nitrate  is  therefore  not  substantiated. 

The  suggestion  is  made  that  thorium  is  not  directly  transformed 
into  radiothorium,  but  into  an  intermediate  pr  oduct,  “  Mesothorium ,” 
which  then  yields  radiothorium.  This  view  is  confirmed  by  the  fact 
that  thorium  preparations  of  different  ages  have  different  activities, 
the  activity  tending  to  diminish  as  the  age  increases.  Fresh 
specimens  of  thorium  nitrate  exhibit  an  activity  of  the  same  order 
as  the  corresponding  quantity  of  thorianite  (the  activities  of  uranium 
and  radium  present  being  taken  into  account).  For  several  yeai  s 
the  activity  diminishes,  and  after  three  years  attains  a  value  which 
remains  practically  constant  for  some  time,  after  which  it  again  in¬ 
creases.  These  facts  are  in  harmony  with  the  view  that  in  the 
preparation  of  thorium  nitrate  an  intermediate  product  which  does 
not  yield  a-particles  is  removed,  whereas  the  radiothorium  remains 
with  the  thorium.  The  activity  of  the  fresh  preparation  thus 
possesses  the  activity  which  would  be  expected.  The  time  required 
for  the  breaking  up  and  therefore  for  the  formation  of  the  inter¬ 
mediate  product  is  longer  (some  seven  years)  than  that  of  the 
radiothorium,  hence  the  decrease  in  the  activity.  The  conclusions,  as 
regards  the  intermediate  product,  have  been  confirmed  by  obtaining 
preparations  free  from  thorium,  which  after  a  lapse  of  time  showed 
activity  due  to  radiothorium.  J.  J.  S. 

Crystallography  of  Octahydrated  Thorium  Selenate.  Aristide 
Rosati  ( Atti  R.  Accad.  Lined,  1907,  [v],  16,  i,  -220 — 223). — Octa¬ 
hydrated  thorium  selenate  crystallises  in  the  monoclinic  system 
[ a:b:c  =  0*6037  :  1  :  0*6712  ;  (3  =  81°40'].  These  ratios  differ  con¬ 
siderably  from  those  given  by  Wyrouboff  ( Bull .  Soc.franq.  Min.,  1901, 
24)  for  the  corresponding  sulphate.  T.  H.  P. 
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Bismuth  Iodide.  Lothar  Birckenbach  (Ber.,  1907,  40, 
1404 — 1405). — The  product  obtained  by  Heintz’s  method  of  preparing 
bismuth  iodide  by  fusing  bismuth  and  iodine,  always  contains  bismuth 
which  causes  catalytic  dissociation  of  the  iodide  on  sublimation 
(compare  Muir,  Trans.,  1881,  33;  Schneider,  Abstr.,  1895,  ii,  114). 
That  obtained  by  Rammelsberg’s  wet  method,  on  the  other  hand, 
contains  oxyiodide,  but  when  a  solution  of  bismuth  chloride  is  added 
to  a  saturated  solution  of  iodine  and  hydrochloric  acid  in  stannous 
chloride,  pure  bismuth  iodide  separates  in  rhombohedral  crystals.  To 
purify  the  iodide  further,  the  dry  product  is  heated  in  an  evacuated 
glass  tube  to  expel  impurities,  and  then  sublimed  in  an  atmosphere  of 
carbon  dioxide  and  hydrogen.  W.  R. 

A  Property  of  Platinum  Amalgam.  Henri  Moissan  ( Compt . 
rend.,  1907,  144,  593 — 594). — Platinum  amalgam,  when  shaken  with 
water  for  fifteen  seconds  or  less,  forms  an  emulsion  of  a  buttery  con¬ 
sistency  and  having  five  times  the  volume  of  the  original  amalgam. 
The  product  is  stable  and  is  not  affected  by  being  heated  to  100°  or 
cooled  to  —  80°.  Microscopical  examination  of  a  section  made  at  the 
latter  temperature  reveals  small  drops  of  water  disseminated  through¬ 
out  the  amalgam,  giving  the  latter  a  cellular  appearance.  When 
exposed  in  a  vacuum,  it  diminishes  in  volume,  a  little  water  and  a  small 
quantity  of  gas  separating.  The  emulsion  is  also  produced  by 
shaking  2  c.c.  of  pure  mercury  with  12  c.c.  of  water  to  which  some 
drops  of  a  10%  platinic  chloride  solution  have  been  added,  and  when 
platinum  amalgam  is  shaken  with  water  similarly  treated,  the  increase 
in  volume  is  greater  than  with  pure  water.  Copper,  silver,  and  gold 
amalgams  do  not  form  emulsions. 

Platinum  amalgam  emulsifies  similarly  when  shaken  with  sulphuric 
acid,  aqueous  ammonia,  aqueous  or  ammoniacal  ammonium  chloride 
solution,  sodium  chloride  solution,  glycerol,  acetone,  anhydrous  alcohol, 
ether,  oil  of  turpentine,  carbon  tetrachloride,  or  chloroform,  and  forms 
stable  emulsions.  Benzene  is  inactive. 

Platinum  amalgam,  to  which  sodium  has  been  added,  also  increases 
in  volume  and  emulsifies  when  shaken  with  water.  E.  H. 

Colloidal  Metals  of  the  Platinum  Group.  III.  Carl  Paal 
and  Conrad  Amberger  (Ber.,  1907,  40, 1392 — 1404.  Compare  Abstr., 
1904,  ii,  180;  1905,  ii,  397). — Colloidal  osmium  preparations  were 
obtained  as  follows.  A  mixture  of  sodium  protalbate  or  lysalbate 
with  an  alkali  osmate  was  reduced  with  hydrazine  hydrate  or 
aluminium.  Sodium  amalgam  is,  in  this  case,  not  suitable  as  a 
reducing  agent.  Colloidal  solutions  of  osmium  oxide  hydrates  were 
nearly  always  obtained,  those  liquid  hydrosol  mixtures  having  been 
purified  by  dialysis  and  having  been  converted  into  the  solid  form  by 
careful  evaporation.  When  the  products  obtained  in  this  manner 
were  powdered  and  warmed  at  30 — 40°  in  a  current  of  hydrogen,  they 
were  completely  reduced  to  elementary,  colloidal  osmium,  which  is 
easily  soluble  in  water.  The  liquid  osmium  hydrosol  is  as  stable 
towards  acids,  bases,  and  normal  salts  as  were  the  corresponding 
hydrosols  of  the  other  metals  of  the  platinum  group  studied  previously. 
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Colloidal  osmium  differs  from  the  latter  in  the  ease  with  which  it 
undergoes  oxidation  in  air.  When  solid  colloidal  osmium  remains  for 
some  time  in  a  desiccator,  the  characteristic  odour  of  the  tetroxide 
soon  becomes  evident  and  the  solid  steadily  loses  in  weight. 

Solid  osmium  hydrosols  may  be  precipitated  from  the  liquid 
hydrosols. 

By  the  reduction  of  a  mixture  of  sodium  protalbate  (or  lysalbate) 
and  alkali  osmate  with  aluminium,  colloidal  osmium  solutions  were 
obtained  containing  alkali  aluminate,  which  could  not  be  separated  by 
dialysis.  When  strong  acid  is  added  to  such  solutions,  the  greater 
part  of  the  aluminium  remains  in  solution,  whilst  the  solid  osmium 
hydrosol,  in  addition  to  adsorbed  lysalbic  or  protalbic  acid  and  some 
aluminium  (in  the  form  of  adsorbed  hydroxide  or  salt),  is  precipitated 
in  dark  flakes,  which  are  again  soluble  in  alkali.  When  the  liquid, 
purified  by  dialysis,  is  dried,  a  colloidal  product  results,  soluble  in 
water  and  containing  the  three  hydrosols,  osmium  oxide  hydrate,  some 
aluminate,  and  the  sodium  salt  of  the  corresponding  protein  decomposi¬ 
tion  product.  A.  McK. 
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Inorganic  Nitrogen.  K.  W.  Charitschkoff  (J.  Russ.  Phys. 
Chem.  Soc.,  1906,  38,  1275 — 1277). — In  the  formation  of  natural 
naphtha,  nitrogen  must  have  played  an  important  part,  as  a  result  of 
which,  nitrogenous  compounds  in  greater  or  smaller  quantity  are 
usually  found  in  naphtha,  but  owing  to  their  greater  solubility,  and 
their  facility  for  entering  into  chemical  combinations,  the  nitrogenous 
substances  have  been  removed  generally  from  their  place  of  formation. 
Thus,  whilst  very  little  nitrogen  is  found  in  the  naphtha  from  Grosno, 
the  neighbouring  hot  artesian  wells  contain  considerable  quantities  of 
methylamines.  The  latter  have  also  been  found  in  meteoric  waters, 
hail,  and  rain,  whilst  traces  of  nitrogenous  compounds  have  also  been 
found  in  artificial  naphtha  prepared  by  Sabatier  and  Senderens’s 
method.  Z.  K. 

Pyrrhotites  from  Sardinia.  Aurelio  Serra  ( Atti  R.  Accad. 
Lincei,  1907,  [v],  10,  i,  347 — 350). — The  following  are  the  results  of 
analyses  of  four  specimens  of  Sardinian  pyrrhotite  obtained  from  : 
(I)  Lula  in  Sassari,  D  4‘59  ;  (II)  Baccu  Arrodas,  Sarrabus,  D  4-64; 
(III)  Monte  Narba,  Sarrabus,  D  4-54  ;  (IV)  Giovanni  Bonu,  Sarrabus, 
D  4  49. 


Fe. 

S. 

Sb. 

As. 

Pb. 

Cu. 

Mn. 

Ni. 

Si02. 

Total. 

I. 

61-97 

36-86. 

— 

— 

— 

0-57 

trace 

079 

0-30 

100-49 

II. 

62-32 

3578 

0-78 

trace 

1-05 

— 

— 

— 

0-39 

100-32 

III. 

60-98 

38-01 

0-89 

0-43 

— 

0-05 

— 

trace 

— 

100-36 

IV. 

61-29 

37-97 

— 

— 

— 

— 

— 

— 

0-82 

100-08 
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These  results  lead  to  the  formula  FenS12  for  specimens  (I),  (III),  and 
(IY)  and  to  FeS  for  specimen  (II).  It  will  be  seen  that  the  density  of 
pyrrhotite  ie  increased  by  the  presence  of  nickel,  lead,  copper,  or 
antimony.  T.  H.  P. 

Chalcopyrite  from  Japan:  Crystalline  Structure  of  Chalco- 
pyrite.  Jacob  Beckenkamp  ( Zeitsch .  Kryst.  Min.,  1907,  43,  43 — 60. 
Compare  this  vol.,  ii,  101). — A  more  complete  description  is  given  of 
the  curiously  developed  crystals  of  chalcopyrite  from  Arakawa,  Japan, 
and  the  structure  and  twinning  of  chalcopyrite  in  general  is  discussed. 

L.  J.  S. 

Regular  Growth  of  Rutile  and  Haematite.  Heinrich  Baum- 
hauer  [Zeitsch.  Kryst.  Min.,  1907, 43,  61 — 67.  Compare  Abstr.,  1906, 
ii,  456). — Further  determinations  as  to  the  crystallographic  relations 
between  the  two  minerals.  L.  J.  S. 

Brucite  from  Caucasus.  Adam  Karpinsky  (Zeitsch.  Kryst.  Min., 
1907,  43,  70  ;  from  Verh.  Russ.  Min.  Ges.,  1905,  42,  Prot.,  21 — 23). — 
An  asbestiform  mineral,  occurring  as  veins  in  schistose  serpentine  near 
the  village  of  Lyssogorsk  in  govt.  Elisabethpol,  is  shown  by  the 
following  analysis,  by  Susanoff,  to  be  brucite;  the  fibres  are,  howTever, 
optically  biaxial  and  positive. 

MgO.  FeO.  H20.  Fe203.  MnO.  SiOa.  Total. 

63-0  6-3  29-8  G'2  0'4  0'5  100'2 

L.  J.  S. 

Gases  in  Greenland  Minerals.  Julius  Thomsen  (Zeitsch. 
Kryst.  Min.,  1907,  43,  89;  from  Bull.  Acad.  Sci.  Kopenhagen,  1904, 
53 — 57). — In  1898  the  author  detected  the  presence  of  helium  in  the 
reddish-brown  fluorite  from  the  cryolite  deposit  at  Ivigtut  in  Green¬ 
land.  The  gases  evolved  on  heating  1000  grams  of  the  mineral 
consist  of  CO,  20  ;  H,  66  ;  N,  5 ;  helium  24  =  115  c.c. ;  in  addition  to 
this  also  715  c.c.  of  C02,  which  is  due  to  the  enclosure  of  carbonates 
in  the  fluorite.  Helium  was  formed  in  no  other  mineral.  Steenstrupite, 
from  near  Julianehaab,  gave  per  1000  grams  (after  deducting  C02) 
1880  c.c.  of  gas,  consisting  of  H,  480 ;  CO,  820 ;  N,  580  c.c. 
Eudialyte  gave  per  1000  grams  940  c.c.  of  gas,  consisting  of  C02,  100; 
H,  750  ;  CO,  30 ;  N,  60. 

Green  fluorite  from  England  gave,  when  heated,  a  strong  blue  light 
and  evolved  per  1000  grams  only  74  c.c.  of  gas,  consisting  of  C09, 
53  ;  H,  17 ;  N,  4  c.c.  L.  J.  S. 

Analyses  of  Yttrocerite  and  Topaz  from  Colorado.  G.  P. 
Tschernik  (Zeitsch.  Kryst.  Min.,  1907,  43,  69  ;  from  Verh.  Russ.  Min. 
Ges.,  1905,  42,  51 — 67). — The  yttrocerite  was  present  on  a  specimen, 
from  Colorado,  showing  wine-yellow  topaz,  flesh-red  orthoclase, 
greenish- white  oligoclase,  and  quartz.  The  violet-blue,  rounded  crystals 
of  yttrocerite  somewhat  resemble  fluorite  in  appearance ;  they  have  a 
conchoidal  fracture,  with  a  vitreous  to  rather  greasy  lustre  ;  hardness 
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4 — 5  ;  D  4*307.  From  the  following  analysis  the  formula  is  deduced 
as  Ce2Fe,2Y2F6,9CaF2,2H20. 

Total 

Ce203.  Y203.  CaO.  H20.  F.  Al203,Si02.  (less  0  for  F). 

18*19  29-36  27-61  1*96  37-69  traces  99-03 

The  perfectly  transparent,  wine-yellow  crystals  of  topaz  gave  on 
analysis  : 

A1203.  CaO.  Si02.  Ti02.  F.  Total  (less  0  for  F). 

55-36  0-08  32-69  0-13  20*43  100*14 

L.  J.  S. 

Thermoluminescent  Limestone  from  Visima  Utka.  N.  T. 

Beljaeff  ( J .  Russ.  Phys.  Chem.  Soc.,  1906,  38,  1240 — 1243). — The 
appearance  of  the  limestone  indicates  that  it  is  not  a  homogeneous 
substance.  It  consists  chiefly  of  calcium  carbonate  with  small 
quantities  of  iron  and  manganese  carbonates,  some  specimens  also 
containing  traces  of  hydrogen  sulphide  and  silicic  acid.  The  mineral 
is  analogous  with  Wiedemann’s  artificial  preparation,  forming  probably 
a  solid,  crystalline  solution.  It  commences  to  be  luminous  at 
160 — 180°,  the  critical  temperature  being  300°.  Neither  cooling  it 
with  liquid  air,  nor  exposing  it  to  radium  has  any  effect  on  its 
luminescence.  When  heated  at  180°/20 — 30  mm.  carbon  dioxide  is 
evolved.  Z.  K. 

Formation  of  Oceanic  Salt  Deposits.  L.  Franklandite, 
and  a  New  Compound  Related  to  Boronatrocalcite.  Jacobus 
H.  van’t  Hoff  ( Sitzungsber .  K.  Akad.  Berlin ,  1907,  301 — 305.  Com¬ 
pare  Abstr.,  1906,  ii,  619,  863). — The  author  has  examined  the 
mineral  designated  by  Reynolds  as  franklandite  and  finds  that  the 
analytical  data  correspond  with  an  impure  boronatrocalcite.  Attempts 
to  prepare  a  substance  of  the  composition  ascribed  by  Reynolds  to 
franklandite  were  unsuccessful.  When  a  mixture  of  boronatrocalcite, 
(NaCaB509,8H20),  and  borax  is  heated,  the  latter  is  transformed  at 
60°  into  the  octahedral  pentahydrate,  Na2B407,5H20,  and  at  63°  the 
boronatrocalcite  loses  water  with  the  formation  of  a  sodium  calcium 
borate  of  the  composition  NaCaB509,4H20.  The  formation  of 
colemanite  from  boronatrocalcite  at  about  65°  according  to  the 
equation  :  2NaCaB609,8H20  =  Na2B407,5H20  +  Ca2B60n,5H20  +  6H20 
is  therefore  only  possible  when  superheating  of  the  boronatrocalcite 
takes  place.  This  result  implies  that  the  upper  temperature  limit 
for  the  existence  of  boronatrocalcite  is  lower  than  that  previously 
recorded,  and  dilatometer  experiments  indicate  that  this  limit  is  below 
60°.  In  presence  of  sodium  chloride,  borax,  potassium  chloride  and 
glaserite,  decomposition  of  boronatrocalcite  was  found  to  take  place 
at  51°.  H.  M.  D. 

Analyses  of  Monazite  and  Xenotime.  G.  P.  Tschernik 
(Zeitsch.  Kryst.  Alin.,  1907,  43,  68;  from  Verh.  Russ.  Min,  Ges.,  1905, 
42,  9 — 30). — The  following  analyses  are  of  crystals  isolated  from  a 
flesh-red  rock,  probably  from  Idaho ;  zircon  is  also  present.  I,  Wine- 
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yellow  crystals ;  II,  reddish-brown,  transparent  crystals ;  III,  reddish- 
brown,  translucent  crystals  ;  IV,  yellowish-green,  transparent  crystals  ; 
V,  yellowish-green,  translucent  crystals ;  VI,  yellowish-green,  opaque 
crystals. 


P205. 

Ce.203.  Y2O3, 

Th02. 

Si02. 

SO3.  ZrC>2.  Fe2C>3.  AI2O3 

CaO. 

H20. 

Total. 

Sp.  gr. 

I. 

28-18 

65*29  2*52 

2*52 

1-18 

— 

— 

trace 

— 

— 

0*18 

99*87 

5*165 

11. 

27*60 

64*16  3*47 

1*65 

1*16 

— 

— 

1*00 

— 

0-36 

0*23 

99-63 

5*125 

111. 

27*72 

64*48  3*48 

1*67 

0*96 

— 

— 

0*71 

— 

0*20 

0*37 

99-59 

5  010 

IV. 

30*85 

58*60 

_ 

1*21 

1*71 

2*62 

1*76 

1*07 

1*20 

0*19 

99*29 

4*685 

V  * 

32*02 

57  86 

— 

1*35 

1*35 

2*72 

1*70 

1*12 

0-95 

0*19 

99*26 

4*165 

VI.  t 

31*28 

59*70 

— 

1*33 

0  81 

2*70 

1-64 

1-13 

0*56 

0*18 

99*33 

4-545 

•  Trace  of  S11O2. 

t  Traces  of  Sn02 

and  MnO. 

I — III  are  therefore  monazite  and  IV — VI  are  xenotime;  all 
except  I,  are  more  or  less  altered  by  weathering.  L.  J.  S. 


Anapaite  and  other  Minerals  from  South  Russia.  P.  Tschir- 
WINSKY  ( Zeitsch .  Kryst.  Min.,  1907,  43,  77  ;  from  Ann.  Geol.  Min. 
Russ.,  1904,  7,  28 — 34). — Various  minerals  from  the  deposits  of  brown 
iron-ore  in  the  Kerch  and  Taman  peninsulas  are  described.  Anapaite 
(Abstr.,  1902,  ii,  268)  is  held  to  be  a  double  salt  of  vivianite, 
Fe3(P04)2,8H20,  and  ornithite,  Ca3(P04)2,2H20.  Fluid  cavities  in 
large  crystals  of  anapaite  were  found  to  contain  traces  of  chlorine. 
Attempts  to  prepare  anapaite  artificially  were  unsuccessful.  In  addi¬ 
tion  to  vivianite,  the  following  iron  phosphate,  which  is  perhapB  a 
new  mineral,  also  occurs  in  this  region ;  hyacinth-brown  crystals  up 
to  3  cm.  across  are  found  in  the  cavities  of  a  ferruginous  limestone  ; 
analyses  gave:  Fe208,  47*71  ;  P205,  38*87;  H20,  13*42  (to  14*07); 
total,  100*00  ;  corresponding  with  the  formula  100[Fe208,P206,2£H20] 
+  1 8[Fe(0H)3,3H20].  There  are  cleavages  in  three  directions  nearly 
at  right  angles  to  one  another ;  the  optical  characters  suggest  ortho¬ 
rhombic  symmetry,  and  the  double  refraction  is  lower  than  that  of 
vivianite.  L.  J.  S. 

Striiverite,  a  New  Mineral.  Ferruccio  Zambonini  {Rend. 
Accad.  Sci.  Fis.  Mat.  Napoli,  1907,  [iii],  13,  35 — 51). — This  mineral  is 
found  in  detrital  masses  of  pegmatite  near  Craveggia,  N.  Piedmont. 
It  is  black  and  opaque,  and  is  crystallographically  similar  to  rutile, 
tapiolite,  mossite,  and  ilmeno-rutile  ;  [a  :  c  =  1  :  0*64561] ;  D16  5*54. 
Some  of  the  crystals  are  elongated  along  the  pyramidal  edge,  and 
are  most  probably  twins  similar  to  those  of  rutile,  ilmeno-rutile, 
tapiolite,  &c. 

[With  George  T.  Prior.] — Analysis  of  the  mineral  gives  the  com¬ 
position  (TaCb)205,9Ti02,4Zr02,3Fe0,  which  may  be  represented  as 
a  mixture  of  Fe(TaCb)206,  FeZr205,  and  TiTi206  in  the  proportions 
1:2:3.  T.  H.  P. 

Gelsian  and  other  Baryta-Felspars.  Johan  Edvard  Strand- 
mark  {Zeitsch.  Kryst.  Min,,  1907,  43,  89 — 92  ;  from  Geol.  For.  Fork. 
Stockholm,  1903,  25,  289 — 319;  1904,  20,  97 — 133). — Celsian  (Abstr., 
1897,  ii,  411)  is  found  in  a  manganese  mine  at  Jakobsberg,  Sweden, 
embedded,  with  schefferite,  brown  garnet,  and  manganophyllite,  in  a 
dolomite-rock  at  its  contact  with  a  dyke  of  igneous  rock  :  it  is  there- 
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fore  a  mineral  of  contact  origin.  Examination  of  crystals,  which  are, 
however,  somewhat  unevenly  developed,  proves  the  mineral  to  be 
monoclinic  and  not  aDorthic  as  previously  described  ;  [a :  b  :  c  = 
0-657  : 1  : 0-554  ;  /?  =  64°58'] ;  the  optical  constants  are  also  given.  The 
material  is  rendered  impure  by  enclosures  of  the  minerals  mentioned 
above ;  analysis  gave  the  results  under  I. 


Si02. 

A1203. 

Fe2C>3. 

MnO. 

BaO. 

CaO. 

MgO. 

KoO.  Na20. 

h2o. 

Total. 

Sp.  gr. 

I. 

32  23 

27-40 

0*32 

0*24 

36  45 

0  39 

0-13 

0-22 

0-77 

1-02 

99  29* 

3-384 

II. 

63-00 

18-84 

— . 

— 

1-84 

0  15 

0-08 

13-44 

1-69 

0-47 

99  -51 

2-593 

HI. 

[57-0] 

20-9 

— 

— 

12-4 

0-2 

trace 

9-9 

1-5 

0'5 

102-4 

2-756 

*  Including  F  0T2  per  cent. 


The  baryta-potash-felspars  probably  form  a  complete  series  of  mixed 
crystals  from  adularia  (Or)  to  celsian  (Cel),  of  which,  however,  only 
those  with  less  than  1 6*4%  BaO  (  =  OrgCelj)  are  known.  It  is  proposed 
to  apply  the  name  hyalophane  to  those  members  of  the  series  with  the 
composition  Or6Celt  to  O^Cel^  and  to  refer  to  those  with  less  barium 
as  barytiferous  potash-felspars.  Crystals  of  the  latter  variety  from 
the  Binnenthal  gave  II  as  the  mean  of  two  analyses.  Crystals  of 
hyalophane,  also  from  the  Binnenthal,  were  found  to  have  a  zonal 
structure  and  to  vary  in  sp.  gr.  from  2 ‘660  to  2 ‘8 18,  the  central  portion 
of  the  crystals  being  denser  ;  the  optical  constants  show  corresponding 
variations.  Analysis  III  of  a  crystal  of  hyalophane  corresponds  with 
Or61Ab14Cel24Anr  The  isomorphous  relations  of  the  baryta-potash- 
felspars  are  discussed  in  detail.  L.  J.  S. 

Glauconite  from  Near  Grodno,  Russia.  W.  Smirnoff  ( Zeitsch . 
Kryst.  Min.,  1907,  43,  77  ;  from  Ann.  Geol.  Min.  Russ.,  1905,  7, 
246 — 247). — Analysis  of  glauconite  isolated  from  the  Lower  Oligocene 
sandstone  of  Galowitsche,  near  Grodno  gave,  after  deducting  6 ’50%  of 
admixed  quartz  : 

Si02.  A1203.  Fe203.  FeO.  CaO.  MgO.  K,0.  Na20.  H20.  Total. 

4870  12-87  16-08  2'25  1*12  T85  5’28  2’40  9'90  100-45 

L.  J.  S. 

Garnet  and  Magnetite  from  Caucasus.  L.  Jaczewski  {Zeitsch. 
Kryst.  Min.,  1907,  43,  69  ;  from  Verh.  Russ.  Min.  Ges.,  1905,  42, 
75 — 84). — On  the  surface  of  a  garnet-rock  are  well-developed  crystals 
of  garnet  and  magnetite.  The  three  following  analysis  of  the  garnet 
crystals  taken  from  the  same  specimen  show  variations  in  composition 
which  indicate  isomorphous  mixing  of  different  garnet  types  : 


Si02. 

I.  36-83 

A1203. 

F  e203. 
"~2?-98 

FeO. 

MnO. 

1-39 

CaO. 

33-76 

Total. 

99*96 

II.  36-43 

9-84 

18-25 

2-27 

1-71 

31-51 

100-01 

III.  37-11 

9-46 

17-82 

1-80 

1-82 

32-01 

100-02 

Also  Ti02,  0-03— 0-06%  3  D  3 

composition. 

744. 

The  magnetite 

is  normal  in 
L.  J.  S. 

Chemical  Analysis  of  Vesuvian  Ashes  of  April,  1900.  Giuseppe 
Kernot  {Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1906,  [iii],  12,  449 — 462). 
— -The  author  has  made  analyses  of  ashes  from  Vesuvius  which  fell  in 
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Naples  (1)  April  4-5th;  (2)  April  6-7th  ;  (3)  April  11th,  and  (4) 
April  13th,  1906.  The  main  constituents  are  silica,  potassium,  calcium, 
iron,  and  alumina.  Ashes  collected  on  the  crater  of  the  volcano  itself 
were  not  completely  analysed,  but  were  found  to  contain  selenium  and 
a  relatively  large  proportion  of  arsenic. 

The  ashes  which  fell  in  Naples  are  only  feebly  radio-active,  those 
which  were  collected  from  the  Vesuvian  cone  exhibiting  much  more 
marked  radio-activity,  exceeding,  indeed,  that  of  the  lava  which  flowed 
over  Boscotrecase.  Assuming  all  the  radio-active  material  to  be 
radium,  the  quantity  of  the  latter  would  be  of  the  order  of  a  few 
hundredths  of  a  mg.  per  cubic  metre.  In  general,  the  radio-activity  of 
these  ashes  is  less  than  that  of  the  ashes  thrown  out  of  the  volcano 
during  the  eruptions  of  1904 — 1905. 

The  rare  metals  present  in  the  ashes  are  to  be  investigated  later. 

T.  H.  P. 
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Physiological  Chemistry. 


Expiration  of  Free  Nitrogen  by  Animals.  August  Krogh 
(Chem.  Zenlr.,  1907,  i,  488 — 489 ;  from  Skand.  Archiv  Physiol .,  18, 
364 — 420). — No  evidence  of  the  expiration  of  free  nitrogen  in  animals 
was  found.  The  experiments  were  made  on  pupse,  eggs,  and  mice. 

W.  D.  H. 

Respiratory  Metabolism  after  Fatiguing  Work.  Otto 
Porges  and  Ernst  Pribram  ( Biochem .  Zeitsch .,  1907,  3,  453 — 482). — 
In  the  period  of  rest  after  fatiguing  bodily  work  the  exchange  is  never 
smaller  than  in  the  non-fatigued  condition.  Usually  it  is  increased 
immediately  after  work,  and  sinks  to  the  normal  after  a  variable  time. 
The  respiratory  quotient  is  usually  at  first  abnormally  low,  a  part  of 
the  carbon  dioxide  formed  being  retained.  Periods  of  work  or  rest 
lasting  several  days  have  no  noteworthy  effect,  and  fatigue  does  not 
influence  the  metabolic  side  of  digestion.  W.  D.  H. 

Gaseous  Metabolism  of  Mammalian  Heart.  Joseph  Barcroft 
and  Walter  E.  Dixon  (J.  Physiol.,  1907,  35,  182 — 204). — A  circula¬ 
tion  of  blood  was  maintained  through  the  excised  hearts  of  dogs  and 
cats  by  perfusion  from  a  living  animal,  clotting  being  prevented  by 
the  administration  of  hirudin.  The  amount  of  oxygen  taken  up  varies 
with  the  heart’s  activity  ;  the  output  of  carbon  dioxide  varies  in  the 
same  way,  but  lags  somewhat  behind  it.  Rate,  amplitude,  and  tonus 
of  the  heart  must  be  taken  into  account.  Barium  salts  augment  the 
tonus  and  the  gaseous  exchange  ;  chloroform  and  potassium  salts  lessen 
both.  Pilocarpine  and  vagus  inhibition  diminish,  and  adrenaline, 
atropine  (after  pilocarpine),  and  the  after  effect  of  vagus  stimulation 
increase  the  rhythm,  The  output  of  carbon  dioxide  varies  with  the 
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rate  of  flow  through  the  coronary  vessels,  and  the  vaso-motor  changes  in 
these  are  believed  to  be  controlled  by  the  metabolic  products  of  which 
carbon  dioxide  is  the  chief.  Calculations  of  the  energy  transformed 
in  the  heart  agree  with  those  of  Tigerstedt,  Stewart,  and  Stolnikoff. 
The  heart  is  of  lower  metabolic  value,  weight  for  weight,  than  the 
kidney  pancreas  or  salivary  glands.  In  the  resting  organs,  the  pancreas 
uses  0'03 — 0'05  c.c.  of  oxygen  per  gram  per  minute,  the  submaxillary 
0*03,  of  the  kidney,  0  03.  The  figures  for  the  feebly-acting  heart  are 
about  one-third  of  these.  When  fully  active,  the  figures  all  rise,  but 
the  heart  varies  least.  The  highest  figure  obtained  for  the  dog’s  heart 
was  0‘083  c.c.  W.  D.  H. 

Relation  between  Oxyhsemoglobin  and  the  Blood  Gases. 
M.  Piettre  and  Antony  Vila  ( Compt .  rend.,  1907,  144,  503 — 506). 
— Some  experiments  are  recorded  with  some  pure  specimens  of  oxy- 
haemoglobin  crystals  in  comparison  with  others  on  washed  red  cor¬ 
puscles.  The  amount  of  oxygen  yielded  varied  with  different  conditions, 
among  which  special  attention  is  directed  to  the  deterioration  (vieillisse- 
raent)  oxyhsemoglobin  undergoes  with  time.  The  corpuscles  yield 
appreciable  amounts  of  carbon  dioxide.  W.  D.  H. 

The  Effect  of  Certain  Drugs  and  Toxins  on  Blood-coagulation. 
C.  J.  Coleman  ( Bio-Chem .,  J.,  1907,  2,  184 — 205). — Small  differences 
in  coagulation  time  may  occur  in  the  same  animal,  due  to  food,  drink, 
and  other  accidents.  The  administration  of  citric  acid  lengthens  the 
time  by  forming  sodium  citrate.  Calcium  chloride  given  by  the  mouth 
is  slowly  absorbed  and  has  but  little  effect ;  if  given  subcutaneously, 
the  coagulation  time  is  shortened.  Milk  given  either  way  has  no 
effect.  Pathological  conditions  or  drugs  which  produce  leucocytosis 
lengthen  the  coagulation  time.  Subcutaneous  injections  of  normal 
saline  solution  diminish  the  coagulability  of  the  blood  markedly. 
/3-Naphthylamine,  given  hypodermically,  increases  the  coagulation 
time;  this  seems  to  be  due  to  the  pyrexia  produced.  Diphtheria 
toxin  increases  the  time.  W.  D.  H. 

Condition  of  Sugar  in  the  Blood.  Eduard  PflUger  ( PJliiger's 
Archiv,  1907,  117,  217 — 222). — Polemical;  the  grounds  on  which 
Asher  and  Rosenfeld  base  their  statement  (this  vol.,  ii,  279)  that  the 
sugar  of  the  blood  is  in  a  free  state  are  criticised.  W.  D.  H. 

The  Formula  for  the  Precipitin  Reaction  According  to 
Hamburger  and  Arrhenius.  Paul  Fleischmann  and  Leonok 
Michaelis  ( Biochem .  Zeitsch.,  1907,  3,  425 — 430). — A  speculative 
discussion,  the  outcome  of  which  is  that  the  precipitate  is  not  of 
constant  composition,  and  that  there  is  no  definite  quantity  of  preci¬ 
pitin,  which  is,  in  all  circumstances,  equivalent  to  a  given  amount 
of  precipitable  substance.  The  cause  of  this  is  the  colloidal  nature 
of  the  substances  in  question,  and  the  size  of  the  particles  is  a 
changing  factor.  W.  D.  H. 

Chemistry  of  Digestion.  VIII.  Experimental  Methods.  E.  S. 
London  (Zeitsch.  physiol.  Chem ,,  1907,  51,  241 — >243). — .Further 
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details  in  the  manner  of  making  the  fistulse,  &c.,  are  given  (compare 
this  vol.,  ii,  107).  W.  D.  H. 

Excretion  of  Gastric  Juice.  Bernt  Lonnqvist  ( Chem .  Zentr., 
1907,  i,  359;  from  Skand.  Arch.  Physiol .,  18, 194 — 262). — The  observa¬ 
tions  were  made  on  dogs  with  a  Pawloff’s  fistula.  The  secretion  of 
gastric  juice  can  be  elicited  by  psychical  stimuli,  and  by  the  application 
of  certain  substances  to  the  mucous  membrane  of  the  stomach  and 
intestine.  Fat  inhibits  the  secretion  by  reflex  action  from  the 
intestine.  Water,  alcohol,  the  protein-cleavage  products,  and  meat- 
extract  produce  an  abundant  secretion.  Hydrochloric  acid  (0‘1 — 0-5%) 
and  the  natural  juice  act  but  feebly ;  lactic  and  butyric  acids  (0'5%) 
are  stronger  stimuli.  As  physiological  saline  solution,  sodium  chloride 
has  little  effect,  but  the  effect  increases  with  the  concentration  above 
and  below  this  limit.  Weak  solutions  of  sodium  hydrogen  carbonate 
(0-25 — 0’5%)  have  about  the  same  action  as  water,  but  stronger 
solutions  act  more  powerfully.  Saliva  and  bile  act  like  water.  Water 
and  alcohol  are  absorbed  in  the  stomach.  Neither  water  nor  sodium 
chloride  have  any  action  if  applied  to  the  duodenum,  but  soda  solutions 
like  fluid  fat  inhibit  the  secretion.  W.  D.  H. 

Artificial  Digestion  Experiments  with  Vegetable  Foods. 
W.  Rothe  ( Zeitsch .  physiol.  Chem.,  1907,  51,  185 — 200). — Various 
vegetable  foods,  mainly  those  of  agricultural  interest,  were  subjected 
to  artificial  gastric  digestion.  The  results  obtained  with  various 
degrees  of  acidity  are  stated  in  tabular  form,  and  the  amount  digested 
is  seen  to  vary  a  good  deal.  The  figures  are  only  of  value  from  the 
comparative  point  of  view.  W.  D.  H. 

Protein  Digestion.  W.  Grimmer  ( Biochem .  Zeitsch.,  1907,  3, 
389 — 402.  Compare  this  vol.,  ii,  107). — The  experiments  were  made 
on  dogs  taking  vegetable  food.  The  stomach  has  no  power  of  sorting 
out  the  constituents  of  food ;  it  does  not,  for  instance,  push  the 
carbohydrate  into  the  duodenum  more  quickly  than  the  protein. 
About  three  hours  after  a  meal,  about  half  the  stomach  contents  have 
entered  the  intestine.  The  amount  of  absorption  in  the  stomach  is 
very  small.  The  amount  of  protein  in  solution  is  lessened  by  overfilling 
the  stomach.  The  relative  amount  of  peptone,  however,  is  not  influenced 
by  this  factor,  but  the  relative  and  absolute  amount  is  even  in  early 
stages  of  digestion  very  large.  The  dry  substances  of  the  contents  of 
the  small  intestine  varies  between  19%  and  33%,  and  is  dependent  on 
the  quantity  of  the  digestive  juices.  The  quantity  of  protein  cleavage 
products  in  the  small  intestines  show  no  regularity ;  the  sum  of  the 
peptone  and  products  which  cannot  be  salted  out  is  in  most  cases 
between  50%  and  60%.  W.  D.  H. 

Effect  of  Hydrocyanic  Acid  on  Protein  Katabolism.  I. 
Adolf  Loewy  ( Biochem .  Zeitsch.,  1907,  3,  439). — The  importance  of 
ferment  action  in  the  metabolism  of  protein  as  of  carbohydrate  material 
is  insisted  on.  In  poisoning  of  dogs  by  hydrocyanic  acid,  the  examina¬ 
tion  of  the  urine  showed  an  increase  in  protein  katabolism,  and  a  rise  in 
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the  caloric  quotient  of  the  secretion.  As  is  the  case  also  in  poisoning 
by  carbon  monoxide,  there  are  present  in  the  urine  intermediate 
products  of  katabolism.  W.  D.  H. 

The  Value  of  Protein  Cleavage  Products  in  the  Dog’s 
Organism.  Emil  Abderhalden  and  Berthold  Oppler  ( Zeitsch . 
physiol.  Chern.,  1907,  51,  226 — 240). — The  paper  is  very  largely  a 
discussion  of  the  results  of  previous  workers.  The  question  at  issue 
is  how  far  the  results  of  extreme  protein  cleavage  can  replace  protein 
in  a  diet.  If  the  proteins  are  normally  broken  down  to  peptides 
and  amino-acids  there  is  no  4  priori  reason  why  the  cleavage 
products  themselves  should  not  be  equally  as  nutritious  as  their 
parent  substances.  Distaste  of  the  animals  for  the  diet,  and  the 
onset  of  such  symptoms  as  diarrhoea  increase  the  difficulties  of  the 
work.  Some  have  stated  that  the  products  of  pancreatic  cleavage  can 
maintain  equilibrium,  whilst  those  of  acid  hydrolysis  can  not.  This 
opens  up  the  question  of  the  relative  value  of  the  different  “Bausteine.” 
In  the  present  research,  caseinogen  was  split  to  an  extreme  degree  by 
a  combination  of  digestive  juices,  and  the  products  were  found  to  be 
efficacious  in  maintaining  the  nitrogenous  equilibrium  of  dogs.  Further 
work  in  this  direction  is  promised.  W.  D.  H. 

Activation  of  Pancreatic  Juice  by  Calcium  Salts.  C. 

Delezenne  ( Compt..rend .,  1907,  144,  388 — 390,  506 — 508.  Compare 
Abstr,‘1906,  ii,  99,  100). — After  calcium  salts  have  activated 
pancreatic  juice,  they  can  be  removed  without  affecting  the  activity 
of  the  juice,  and  so  are  not  essential  for  the  digestive  action  of 
trypsin.  After  the  addition  of  the  calcium  salts,  a  certiin  latent 
period  occurs,  and  then  the  activation  occurs  quite  suddenly.  The 
activation  is  thus  similar  to  that  which  occurs  in  the  part  played  by 
calcium  salts  in  the  activation  of  fibrin-ferment. 

The  change  is  believed  to  be  a  physical  one,  and  the  analogy  to 
fibrin-ferment  formation  is  accentuated  by  the  fact  that  calcium  salts 
do  not  activate  the  juice  if  it  is  contained  within  a  well-paraffined 
vessel,  or  only  after  a  long  delay.  The  delay  is  prolonged  if  the  juice 
has  been  previously  dialysed.  W.  D.  H. 

Glycolysis.  G.  W.  Hall  ( Amer .  J.  Physiol .,  1907,  18,  283 — 294). 
— Pancreas  alone  cannot  destroy  dextrose ;  muscle  alone  destroys 
small  quantities  j  but  muscle  juice  plus  a  small  amount  of  the  ex¬ 
pressed  juice  of  the  pancreas  destroys  considerable  quantities.  This 
confirms  O.  Cohnheim’s  statement ;  the  alcoholic  extract  of  boiled 
pancreas  is  a  still  more  energetic  co-operator.  The  active  substance  is 
completely  precipitated  by  phosphotungstic  acid.  Under  the  same 
circumstances  neither  lactose,  arabinose,  nor  lsevulose  is  subject  to  the 
same  destruction.  The  mixtures  were  sterile.  Trypsin  or  some  other 
constituent  of  the  pancreas  acts  harmfully  on  the  active  muscle 
substance,  and  so  causes  inhibition  in  some  experiments.  In  these 
experiments  the  use  of  a  mixture  of  mono-  and  disodium  phosphates 
to  preserve  neutrality  is  advantageous.  W.  D.  H. 
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Nitrogenous  Metabolism  in  Man  after  Removal  of  the 
Spleen.  Lafayette  B.  Mendel  and  Robert  Banks  Gibson  (Amer. 
J.  Physiol .,  1907,  18,  201 — 212). — The  precise  functions  of  the  spleen 
are  still  debatable  in  spite  of  numerous  experiments  on  animals,  and 
a  few  observations  on  man.  The  present  research  deals  with  the 
course  of  metabolism  in  a  young  man  in  whom  disease  had  rendered 
necessary  the  operation  of  removal  of  the  spleen.  The  diet  was  poor 
in  purine.  The  result  of  the  study  may  be  summarised  by  stating 
that  aside  from  incidental  details  attributed  to  other  factors  (such  as 
a  lessening  of  chlorides  during  a  febrile  attack),  no  striking  variations 
from  the  normal  distribution  of  the  urinary  components  were  dis¬ 
coverable.  W.  D.  H. 

Equilibrium  in  Metabolism.  Robert  Ehrstrom  ( Chem .  Zentr ., 
1907,  i,  360 — 361  ;  from  Skand.  Arch.  Physiol.,  18,  281 — 297). — After 
the  administration  of  different  substances  (compounds  containing 
nitrogen,  sulphur,  bromine,  iodine,  fluorine,  chlorine,  phosphorus, 
sodium,  and  potassium)  a  temporary  retention  was  observed  previous  to 
excretion.  W.  D.  H. 

Glycogen  Metabolism  of  the  Foetus.  James  Lochhead  and 
Wilhelm  Cramer  ( Proc .  Physiol.  Soc.,  1907,  xi — xii ;  J.  Physiol.,  35). 
— In  pregnant  rabbits  glycogen  was  estimated  by  Pfliiger’s  method  in 
the  maternal  placenta,  the  foetal  placenta,  the  foetal  liver,  and  the 
remainder  of  the  foetus.  At  early  dates,  the  maternal  placenta  pos¬ 
sesses  a  large  store  of  glycogen,  and  is  comparable  with  the  normal 
liver ;  this  remains  constant  until  the  twenty-fourth  day,  and  a  pro¬ 
gressive  decrease  then  sets  in,  although  some  is  still  left  there  at  the 
end  of  pregnancy.  This  corresponds  with  a  steady  increase  of  glycogen 
of  the  foetal  liver;  it  is  on  the  twenty-fifth  day  that  it  here  rises  for 
the  first  time  above  that  in  the  rest  of  the  foetal  body.  Feeding  on 
carbohydrates  does  not  affect  the  placental  store  of  glycogen  or  that 
of  the  foetal  liver.  In  badly  nourished  foetuses,  the  foetal  glycogen  is 
less  than  normal,  although  the  placental  glycogen  is  unchanged. 

W.  D.  II. 

Superiority  of  the  Dispensation  of  Energy  in  Assimilation  of 
Protein  Nutriment.  Auguste  Chauveau  ( Compt .  rend.,  1907,  144, 
237 — 243,  604 — 610). — The  paper  is  mainly  theoretical.  A  distinction 
is 'drawn  between  the  immediate  and  ultimate  destination  of  food 
material.  So  far  as  protein  is  a  reserve  material,  it  is  regarded  as 
being  transformed  into  fat,  but  the  amount  of  energy  expended  for 
the  formation  of  such  a  reserve  is  much  greater  than  in  the  simple 
storage  of  fat  from  fat  food,  or  of  the  transformation  of  carbohydrate 
into  fat.  The  principle  of  isodynamic  substitution  of  one  food  for 
another  is  therefore  incorrect ;  the  nutritive  values  of  foods  cannot  be 
calculated  from  their  heats  of  combustion. 

The  second  paper  continues  the  argument  from  the  pathological 
standpoint,  especially  that  of  the  diabetic  conditions  in  depancreatised 
animals.  Here  the  transformation  of  the  protein  into  sugar  instead 
of  fat  occurs.  The  importance  of  the  part  played  by  oxygen  is 
insisted  on.  W.  L).  H. 
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Effect  of  Partial  Inanition  followed  by  Return  to  Normal 
Diet  on  the  Growth  of  White  Rats.  Shinkishi  Hatai  ( Amer .  J. 
Physiol.,  1907,  18,  309 — 320). — So  far  as  body  weight  and  weight  of 
central  nervous  system  are  concerned,  the  effect  of  a  twenty-one  day 
period  of  partial  inanition  on  albino  rats  thirty  days  old  is  eventually 
completely  compensated.  The  brain  and  spinal  cord  are,  however, 
richer  in  water  and  poorer  in  ether-alcohol  extractives  than  in  control 
animals.  W.  D.  H. 

Neutrality  of  Protoplasm.  Lawrence  J.  Henderson  and  Otis 
F.  Black  {Amer.  J.  Physiol.,  1907, 18,  250 — 255). — In  the  presence  of 
both  free  and  combined  carbon  dioxide  at  20°,  mono-  and  disodium 
phosphates  can  exist  only  in  molecular  proportions  varying  between 
1  :9  and  5  :5.  All  such  solutions  are  neutral,  and  the  hydrogen  or 
hydroxyl  ionisation  cannot  vary  more  than  about  5  x  10~7.  Accordingly 
by  the  presence  of  phosphates  and  carbonates  in  considerable  amo  un 
protoplasm  is  extraordinarily  safeguarded  from  variations  in  hydrogen 
or  hydroxyl  ionisation,  which  can  hardly  amount  to  more  than  5  parts 
in  10  billion  parts  of  protoplasm.  The  occurrence  of  alkalinity  is 
absolutely  prevented  by  the  presence  of  free  carbon  dioxide,  and  the 
system  can  neutralise  relatively  enormous  quantities  of  acid  without 
losing  its  precise  neutrality.  W.  D.  H. 

Normal  Occurrence  of  Arsenic  in  the  Human  Organism. 

Guillaume  Schafer  {Ann.  Chim.  anal.,  1907,  12,  52—58,  97 — 101). 

• — Arsenic  has  been  detected  in  thyroids,  the  hair,  skin,  liver,  kidneys, 
and  the  brain ;  negative  results  were  obtained  with  mammary  glands, 
the  spleen,  heart,  lungs,  and  stomach.  The  exact  particulars  as  to 
quantity  are  recorded  in  a  table. 

For  a  full  description  of  all  the  precautions  to  be  taken  to  guard 
against  errors  and  for  details  of  the  apparatus  used,  the  original 
paper  should  be  consulted.  The  chief  improvement  in  the  apparatus 
is  the  use  of  two  hydrogen  generators,  one  for  expelling  the  air  and 
the  other  for  generating  the  arsenic  hydride.  The  hydrogen  is  dried 
over  cotton-wool  desiccated  at  120°.  L.  de  K. 

Genesis  of  Fat  from  Albuminous  Substances  (Lipogenetic 
Enzymes).  Raffaele  Paladino  {Rend.  Accad.  Sci.  Fis.  Mat.  Napoli , 
1906,  [iii],  12,  520 — 525). — The  author  has  made  experiments  on  three 
purulent  liquids,  either  exuded  or  transuded,  obtained  from  patients  of 
the  Hospital  for  Incurables  at  Naples.  After  their  fat  content  had 
been  determined,  the  liquids  were  mixed  with  chloroform,  and  kept  in 
a  state  of  continual  agitation  in  closed  vessels  at  40°.  In  the  course 
of  two  or  three  months,  considerable  increases  occurred  in  all  three 
cases  in  the  amount  of  substance  extracted  by  ether.  These  changes 
are  assumed  to  be  due  to  lipogenetic  enzymes,  which  effect  the  trans¬ 
formation  of  albuminous  substances  into  fat.  T.  H.  P. 

Occurrence  of  Gaprylic  (w-Octoic)  Acid  in  the  Butyric 
Fermentation ;  the  Constitution  of  the  Hexoic  Acid  in 
Butter  Fat.  Henry  S.  Raper  {Proc.  physiol.  Soc.,  1907,  xxiv — xxvi ; 
J.  Physiol.,  35). — Nencki  suggested  that  in  the  butyric  fermentation 
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of  lactic  acid,  the  latter  splits  into  formic  acid  and  acetaldehyde,  two 
molecules  of  the  latter  then  uniting  to  form  butyric  acid.  Leathes  has 
suggested  that  by  a  further  union  of  aldehyde  molecules  and  ensuing 
reduction  higher  fatty  acids  can  be  formed.  The  butyric  fermentation 
would  thus  represent  the  first  stage  of  a  reaction  which  goes  to  a 
completion  in  the  formation  of  fats  in  the  body.  The  fact  that  w-hexoic 
(caproic)  acid  is  a  regular  product  of  the  butyric  fermentation  supports 
this  view,  and  in  the  present  research  n-octoic  (caprylic)  acid  was  also 
discovered. 

The  hexoic  acid  in  butter-fat  is  not  anomalous  in  having  a  branched 
chain,  as  some  have  stated,  but  is  normal  hexoic  acid.  W.  D.  H. 

Fibrinolysis.  Stanislaw  N.  Pjnkus  ( Proc .  physiol.  Soc.,  1907, 
xiii — xiv  ;  J.  Physiol.,  35). — Fibrin  left  in  contact  with  the  blood 
dissolves  to  a  considerable  degree,  and  dissolves  also  in  concentrated 
saline  solutions.  If  left  in  contact  with  chloroform  water  under 
conditions  of  sterility,  it  dissolves  after  a  period  of  latency  (from  three 
to  twenty-two  days)  which  varies  for  each  species  of  animal.  If  placed 
in  chloroform,  fibrinolysis  occurs,  but  a  thick  curd  appears,  due  to  the 
coagulating  effect  of  the  chloroform.  Fibrinolysis  does  not  occur  in  all 
cases;  fibrin  from  castrated  animals  usually  remains  quite  insoluble; 
cat’s  fibrin  was  insoluble  in  seven  cases  out  of  nine.  The  effects  of 
temperature  are  described,  but  altogether  the  process  is  very  capri¬ 
cious  ;  even  in  one  and  the  same  animal  the  variations  are  extreme. 

W.  D.  H. 

Transformation  of  Formic  Acid  and  Formates  in  the 
Organism.  C.  Fleig  ( Compt .  rend.,  1907,  144,  386 — 388). — Formic 
acid  according  to  some  is  eliminated  in  the  urine  as  carbonates,  accord¬ 
ing  to  others,  it  is  excreted  in  greatest  measure  as  such.  The  present 
research  shows  that  the  amouot  of  carbonates  in  the  urine  increases 
so  as  to  account  for  56%  of  the  acid  if  given  by  the  mouth,  or  64%  if 
given  intravenously.  Possibly  some  is  excreted  by  other  channels, 
especially  as  carbon  dioxide  by  the  lungs.  The  transformation  can  be 
effected  as  Battelli  showed  by  liver  extracts  in  the  presence  of  hydrogen 
peroxide,  but  extracts  of  other  tissues  (spleen,  kidney,  lungs,  intestinal 
mucous  membrane)  will  do  so  also,  and  the  addition  of  hydrogen 
peroxide  is  unnecessary.  The  same  change  occurs  as  the  result  of 
bacterial  action  in  the  intestines.  W.  D.  H. 

General  Physiology  of  Muscle.  I.  Influence  of  Sodium  Salts 
on  Frog’s  Muscle.  Carl  Schwarz  (Pfliiger’s  Archiv,  1907,  117, 
161 — 217). — The  experiments  were  made  on  the  frog’s  sartorius. 
After  this  is  immersed  in  a  sucrose  solution  it  loses  its  salts  (exosmosis) 
and  its  irritability  in  the  course  of  a  few  hours.  When  it  is  then 
placed  in  a  solution  of  a  sodium  salt,  irritability  returns.  A  large 
number  of  sodium  salts  were  employed  in  equal  molecular  concentra¬ 
tions.  The  time  of  return  of  irritability  and  the  onset  of  fatigue  on 
subsequent  excitation  differ  in  the  different  salts.  Full  details  of  each 
are  given,  and  also  a  discussion  of  the  cause  of  the  differences  noted. 
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The  general  view  taken  is  that  the  difference  is  due  to  action  of  the 
anions,  and  that  the  latter  act  in  some  way  on  the  membranes. 

W.  D.  H. 

Cause  of  the  Treppe  (Staircase  Phenomenon).  Frederic  S. 
Lee  ( Amev .  J.  Physiol.,  1907,  18,  267 — 282). — A  full  account  of 
experiments  of  which  preliminary  notice  has  already  appeared  (this 
vol.,  ii,  187).  W.  D.  H. 

Lactic  Acid  in  Amphibian  Muscle.  W.  M.  Fletcher  and  F. 
Gowland  Hopkins  ( J .  Physiol.,  1907,  35,  247 — 309). — Estimations  of 
the  lactic  acid  yielded  by  frog’s  muscles  under  various  conditions  are 
given.  Manipulative  treatment  of  irritable  muscle  increases  the 
amount,  so  special  precautions  to  avoid  this  error  were  necessary.  The 
estimations  were  made  by  weighing  the  acid  as  zinc  sarcolactate  in  the 
auhydrous  state.  Fresh  resting  muscle  yields  very  small  amounts,  and 
possibly  most  of  this  is  due  to  unavoidable  manipulation.  A  large 
increase  follows  mechanical  injury,  heating,  chemical  irritation,  and 
the  destruction  due  to  immersion  in  alcohol.  It  is  spontaneously 
developed  under  anaerobic  conditions  in  excised  muscles,  equal 
increments  arising  in  equal  times.  After  complete  loss  of  irritability 
the  yield  remains  stationary.  Fatigue  due  to  contractions  of  excised 
muscles  leads  to  an  increase  of  lactic  acid,  and  the  amount  attainable 
is  not  more  than  about  half  that  reached  by  destructive  agencies, 
such  as  full  heat-rigor.  In  an  atmosphere  of  oxygen  there  is  no 
survival  development  of  the  acid  for  long  periods  after  excision.  The 
acid  formed  in  an  excised  fatigued  muscle  disappears  when  it  is  placed 
in  oxygen.  This  disappearance  proceeds  rapidly  at  first,  then  more 
slowly,  and  usually  ultimately  reaches  to  about  one-half  that 
originally  present.  This  does  not  occur  at  temperatures  over  30°, 
or  when  the  muscle  has  been  mechanically  injured;  the  normal 
architecture  of  the  muscle  must  be  maintained  for  this  oxygen  effect 
to  be  manifested.  The  amount  of  acid  produced  in  full  heat  rigor  at 
40 — 45°  is  constant  for  similar  muscles,  and  is  not  affected  by  a 
previous  appearance  of  the  acid  due  to  fatigue,  or  by  a  previous  dis¬ 
appearance  due  to  the  action  of  oxygen,  or  by  alternate  appearances 
and  disappearances  several  times  repeated. 

The  following  new  colour  test  for  lactic  acid  is  recommended. 
Five  c.c.  of  sulphuric  acid,  a  drop  of  saturated  solution  of  copper 
sulphate,  and  a  few  drops  of  the  suspected  solution  are  placed  in  a  test 
tube  in  a  water-bath  at  100°  for  two  minutes.  The  tube  is  cooled,  and 
2  or  3  drops  of  a  dilute  alcoholic  solution  of  thiophen  (10  to  50  drops 
in  100  c.c.)  added.  The  tube  is  replaced  in  the  boiling  water,  when,  if 
lactic  acid  is  prest  nt,  the  fluid  assumes  a  light  cherry-red  colour.  This 
is  due  to  an  aldehyde  reaction  with  thiophen.  W.  D.  H. 

Adrenal  Gland  of  Rat.  Chalmers  Watson  (J.  Physiol.,  1907, 
35,  230 — 232). — Statistics  are  given  which  show  that  the  adrenal 
glands  of  wild  rats  are  considerably  larger  than  those  of  tame  rats. 
In  tame  rats  the  proportionate  weight  of  adrenal  tissue  diminishes 
with  age  and  growth  of  the  animal.  There  is  not  such  a  marked 
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diminution  in  the  case  of  the  wild  animals.  It  is  suggested  that  these 
facts  are  related  to  the  greater  muscular  activity  of  the  latter  class. 

W.  D.  H. 

First  Products  of  Decomposition  of  the  Testicular  Pulp 
of  the  Ram  by  Means  of  Cold  Dilute  Sodium  Hydroxide 
Solution.  Michele  Barberio  (Rend.  Accad.  Sci.  Fis.  Mat.  Napoli ,  1907, 
[iii],  13,  14 — 28). — When  the  finely-divided  testicular  pulp  of  the  ram 
is  treated  in  the  cold  with  1,  2,  or  3%  sodium  hydroxide  solution, 
ammonia  is  evolved  and  the  following  compounds  formed:  (1)  pro¬ 
ducts  soluble  in  water,  consisting  of  proto-  and  hetero-albumoses  and 
albumoses  A  and  B ;  deutero-albumoses  and  peptones  were  not 
detected ;  (2)  products  insoluble  in  water,  consisting  of  an  alkali- 
albumose  corresponding  with  that  of  Maas  (Abstr.,  1900,  i,  708),  and 
an  acid,  orcoproteinic  acid,  which  must  be  regarded  as  a  mixture  of 
de-aminated  proteins  having  the  formula  CU3H180O36N2eS. 

T.  H.  P. 

Analysis  of  a  Rhinolith.  Durieu  (Chem.  Zentr.,  1907,  i,  367, 
from  Bull.  Sci.  pharmacol.,  13,  327). — A  stone  from  the  nasal  cavity 
of  a  man  weighed  7'75  grams,  and  contained  water,  2%;  protein,  30%; 
calcium  phosphate, 44%;  calcium  carbonate, 21%;  magnesium  phosphate, 
3%,  and  traces  of  iron,  ammonia,  and  sodium  chloride.  No  foreign  body 
was  found  to  form  the  nucleus  of  the  concretion.  W.  D.  H. 

Analysis  of  a  Rhinolith.  Maurice  .Tavillier  (Chem.  Zentr., 
1907,  i,  367;  from  Bull.  Sci.  pharmacol.,  13,  454). — The  stone  weighed 
nearly  a  gram,  and  contained  water,  3%;  organic  substances,  19'5%; 
calcium  phosphate,  50*5% ;  calcium  carbonate,  18%;  magnesium  phos¬ 
phate,  7%,  with  traces  of  iron,  <fcc.  W.  D.  H. 

The  Catalase  of  Human  Milk.  It.  von  her  Velden  (Biochem. 
Zeitsch.,  1907,  3,  403 — 412). — The  presence  of  catalase  in  human  milk 
distinguishes  it  from  cow’s  milk.  In  the  present  research,  human 
milk  was  examined  within  an  hour  of  its  removal  by  the  breast 
pump,  mixed  with  hydrogen  peroxide,  agitated  by  a  small  turbine  at 
constant  speed,  and  the  amount  of  oxygen  liberated  read  oil  from 
minute  to  minute.  The  chief  part  is  liberated  within  the  first  six 
or  seven  minutes.  Marked  (“  bizarre  ”)  irregularities  were  noted. 
The  more  bacteria  present,  the  less  oxygen  as  a  rule.  The  more  cells 
in  the  milk,  the  more  oxygen.  But  these  two  factors  do  not  explain 
the  great  variations.  There  is  no  parallelism  between  the  amount  of 
fat  present  and  the  amount  of  oxygen  obtained.  W.  D.  H. 

Existence  of  a  Kinase  in  Cow’s  Milk.  A.  Hougardy  (Bull. 
Acad.  roy.  Belg.,  1906,  888 — 900.  Compare  Frouin,  1901,  ii,  561  ; 
Hamburgher  and  Hekma,  Abstr.,  1902,  ii,  515  ;  Delezenne  and 
Mouton,  Abstr.,  1903,  ii,  229,  448  ;  Hekma,  Abstr.,  1903,  ii,  559  ; 
Pawloff  and  Parastschuk,  Abstr.,  1904,  ii,  748). — It  is  shown  that 
cow’s  milk  contains  a  kinase,  which  it  is  proposed  to  call  lactokinase, 
resembling  the  enterokinase  which  occurs  in  the  intestines  of  animals, 
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in  rendering  pancreatic  juice  active.  The  results  of  the  experiments 
described  in  the  original  show  that  the  addition  of  the  pancreatic 
juice  of  the  dog  promotes  autodigestion  of  unboiled  cow’s  milk,  but 
this  action  is  much  enfeebled  in  the  case  of  milk  which  has  been  heated 
during  twenty  minutes  at  75°  or  beyond  that  temperature.  The  pan¬ 
creatic  digestion  of  milk  is  hastened  by  the  addition  of  enterokinase. 
By  the  maceration  of  coagulated  albumin  in  milk  it  acquires  the 
property  of  being  digested  by  pancreatic  juice  due  to  the  absorption 
of  lactokinase,  and  if  the  impregnated  albumin  be  heated  during 
thirty  minutes  at  73°,  it  is  no  longer  digested  by  pancreatic  juice. 

T.  A..  H. 

Excretion  of  Sodium  Chloride  and  Nitrogen  by  the  Skin. 

Schwenkenbecher  and  Spitta  ( Arch .  exp.  Path.  Pharm.,  1907,  56, 
284 — 300). — The  amounts  of  sodium  chloride  and  nitrogen  excreted  by 
the  skin  of  healthy  men  in  bed  are  about  equal,  and  amount  to  0  3 
gram  per  diem.  In  diseases  such  as  Basedow’s  disease,  articular 
rheumatism,  and  the  crisis  of  pneumonia  when  sweating  is  excessive, 
the  amount  of  chloride  excreted  may  reach  nearly  1  gram  a  day.  The 
“insensible  perspiration”  has  only  a  very  small  sodium  chloride  con¬ 
centration  (about  0'06°/o) ;  on  increase  of  the  activity  of  the  sweat 
glands,  the  percentage  may  reach  0'3.  In  profuse  secretion  produced 
by  warmth,  pilocarpine,  or  the  pathological  states  mentioned,  it  falls 
to  0*05°/o.  The  patients  investigated  had  no  kidney  trouble. 

W.  D.  H. 

Elimination  of  Thiocyanates.  D.  H.  de  Souza  (./.  Physiol ., 
1907,  35,  332 — 345). — Thiocyanates  are  rarely  present  in  the  saliva, 
urine,  pancreatic  juice,  and  blood  of  the  dog.  If  present  in  the  blood 
they  pass  out  into  saliva,  bile,  pancreatic  juice,  and  urine.  The  con¬ 
centration  in  the  urine  may  be  less  or  greater  than  in  the  blood  ;  it  is 
diminished  by  sodium  sulphate  diuresis.  It  is  considered  that  the 
glomeruli  turn  out  the  substance  at  a  concentration  equal  to  that  of 
the  blood,  and  that  absorption  by  the  renal  cells  regulates  the  final  out¬ 
put.  Thiocyanates  in  the  food  are  readily  absorbed  and  remain  in 
the  body  a  considerable  time.  After  feeding  or  injection,  the  parotid 
saliva  contains  less  than  the  submaxillary,  and  still  less  than  the 
serum.  After  ' feeding  with  acetonitrile,  thiocyanates  are  present  in 
urine,  saliva,  and  serum.  The  substance  is  regarded  not  as  a  specific 
secretion  of  the  salivary  glands,  but  merely  as  a  waste  product  in  the 
blood,  from  which  it  is  turned  out  by  various  excretory  channels. 

W.  D.  H. 

Excretion  of  Calcium  in  the  Urine.  W.  A.  Boekelman  and 
J.  Ph.  Staab  (Arch.  exp.  Path.  Pharm,.,  1907,  56,  260 — 283). — The 
excretion  of  calcium  is  shown  to  vary  with  the  amount  in  the  diet. 
The  excretion  of  phosphoric  acid  is  in  the  main  parallel  to  that  in  the 
diet ;  the  excretion  of  calcium  rises  on  a  calcium-poor  and  falls  on  a 
calcium-rich  diet.  The  observations  recorded  relate  to  four  patients ; 
in  one  of  these  there  was  an  abnormally  high  calcium  excretion  under 
all  circumstances,  and  she  was  never  well  unless  the  diet  was  rich  in 
calcium.  W.  D.  H. 
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The  Formation  of  Acetone  in  Urine.  Alex.  Muller  ( Chem . 
Zentr.,  1907,  i,  366 — 367 ;  from  Pharm.  Zeit.,  51,  1019). — Acetone 
was  found  in  the  urine  of  people  who  become  suddenly  ill  after  par¬ 
taking  of  the  decomposition  products  of  fish  or  flesh ;  from  this  the 
conclusion  is  drawn  that  in  diabetes  the  urinary  acetone  does  not  arise 
directly  from  organ-protein  or  fat,  but  from  ptomaines  formed  from 
these.  Such  a  poisonous  product  was  extracted  from  the  urine  of 
persons  suffering  from  diabetes  and  lung  disease.  W.  D.  H. 

Endogenous  Purine  Metabolism  in  Man.  Walter  O.  Siven 
(Chem.  Zentr.,  1907,  i,  361  ;  from  Skand.  Arch.  Physiol.,  18, 177 — 193). 
— Burian  concluded  that  endogenous  purine  excretion  is  raised  by  severe 
muscular  work.  In  the  present  research,  it  was  found  that  it  is 
smaller  during  sleep  than  in  the  working  state.  As  a  rule,  it  is  greater 
in  the  forenoon  than  in  the  afternoon,  but  any  direct  relation  between 
it  and  muscular  work  cannot  be  established.  W.  D.  H. 

The  H  :  N  Quotient  in  Alcaptonuria.  Archibald  E.  Garrod 
and  T.  Shirley  Hele  ( Proc .  physiol.  Soc.,  1907,  xv — xvi ;  J.  Physiol. 
35). — The  proportion  of  homogentisic  acid  to  total  nitrogen  is 
comparatively  constant,  although  variations  occur  in  the  diet.  In 
four  previous  cases  the  quotient  varied  from  46  to  55  :100.  A  fifth 
case  now  added  had  the  quotient  50  :  100.  W.  D.  H. 

Excretion  of  Nitrogen,  Creatinine,  and  Uric  Acid  in  Fever. 
John  B.  Leathes  (J.  Physiol.,  1907,  35,  205 — 214). — The  work  of 
Folin  and  others  has  shown  the  importance  of  a  study  of  creatinine 
excretion  as  a  measure  of  tissue  metabolism,  urea  in  health  being 
mainly  a  measure  of  exogenous  nitrogenous  katabolism.  In  abstention 
from  protein  food,  however,  the  principal  nitrogenous  kalabolite 
remains  urea,  although  its  amount  is  reduced  both  absolutely  and 
relatively.  In  fever  it  has  long  been  known  that  the  excretion  of 
nitrogen  in  high,  and  independent  of  the  amount  in  the  food  ;  it  must 
therefore  come  from  the  breakdown  of  nitrogenous  materials  in  the 
tissues.  The  present  observations  made  partly  on  patients  and  partly 
on  the  author’s  person  (fever  being  artificially  produced)  confirm  this 
statement.  Accompanying  the  increase  of  total  nitrogen  there  is  also 
a  rise  of  both  creatinine  and  uric  acid.  But  the  increased  output  is 
most  marked  in  the  case  of  uric  acid,  and  least  in  the  case  of 
creatinine.  The  paper  is  illustrated  by  full  details  of  analyses  with 
ctirves.  W.  D.  H. 

The  Mechanism  of  Experimental  Glycosuria.  Hugh 
McGuigan  and  Clyde  Brooks  (Amer.  J.  Physiol.,  1907, 18,  206 — 266). 
— Glycosuria  may  be  experimentally  produced  in  many  ways,  but  the 
mechanism  is  in  all  cases  believed  by  the  present  authors  to  be  the 
same,  and  related  to  changes  in  protoplasmic  activity  and  not  to 
ferment  action.  It  is  believed  that  glycogen  exists  in  combination 
with  protein,  and  that  all  salts  which  decompose  this  compound  cause 
glycosuria.  Calcium  chloride  prevents  its  decomposition  by  the 
formation  of  a  more  stable  combination  of  calcium,  protein,  and 
glycogen.  W.  D.  H. 
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Creatinine  Excretion  in  a  Case  of  Pseudo-hypertrophic 
Muscular  Dystrophy.  Edmund  I.  Spriggs  ( Biochem .  J.,  1907,  2, 
206 — 216). — In  this  case,  the  excretion  of  creatinine,  on  a  diet  free 
from  meat  and  meat  extracts,  was  about  half  the  normal,  and  was 
less  than  normal  on  an  ordinary  diet.  Since  the  muscular  tissues  had 
suffered  much  reduction,  this  agrees  with  the  view  that  creatinine  is 
mainly  of  muscular  origin.  On  a  diet  of  sufficient  caloric  value,  but 
containing  hardly  any  protein,  nitrogen  elimination  sank  in  four  days 
to  2  grams  or  0-039  gram  per  kilo.  Under  these  circumstances,  the 
proportion  of  nitrogen  excreted  as  creatinine  approached  that  found  in 
normal  individuals  on  such  a  diet.  W.  D.  H. 

Partial  Nephrectomy  in  Cats.  Francis  A.  Bainbridge  and 
Arthur  P.  Beddard  ( Proc .  physiol.  Soc.,  1907,  xxi — xxii ;  J.  Physiol., 
35). — Bradford  found  in  dogs  that  removal  of  three-quarters  of  the 
total  kidney  weight  led  to  an  increased  output  of  water  and  of 
nitrogen,  and  concluded  that  the  kidneys  exercised  an  influence  on  the 
nitrogenous  metabolism  of  the  body.  The  present  experiments  on 
cats  do  not  confirm  this  view  ;  the  cats  usually  took  little  or  no  food 
after  the  operations,  and  the  course  of  metabolism  was  not  found  to 
vary  from  that  usually  observed  in  cases  of  inanition.  W.  D.  H. 

Action  of  Alcohol  on  the  Circulation.  Walter  E.  Dixon 
(J.  Physiol.,  1907,  35,  346 — 366). — In  moderate  doses,  and  if  well 
diluted,  ethyl  alcohol  has  little  effect  on  the  rate  of  the  normal  heart ; 
in  large  doses  it  excites  the  medulla  and  slows  the  heart  through  the 
vagus.  The  failing  heart  is  accelerated  by  alcohol.  When  taken  by 
the  mouth  in  concentration,  even  if  not  swallowed,  alcohol  reflexly 
quickens  the  beat.  If  it  is  swallowed  the  effect  lasts  longer.  In 
moderate  doses,  alcohol  causes  dilatation  of  the  superficial  vessels  and 
some  slight  constriction,  which  after  large  doses  is  followed  by 
dilatation,  of  the  internal  vessels.  In  moderate  doses,  alcohol  increases 
the  activity  and  output  of  the  heart.  This  is  partly  due  to  the  fact 
that  alcohol  is  a  readily  assimilable  food-stuff.  In  large  doses  (over 
0‘5%  in  the  blood)  it  exerts  a  direct  toxic  action  depressing  the  heart. 
If  given  to  animals  which  show  signs  of  circulatory  failure,  moderate 
doses  raise  the  arterial  pressure  mainly  on  account  of  its  action  on  the 
heart.  In  normal  animals  and  in  man  the  systolic  pressure  may  rise 
a  little  or  remain  unchanged,  and  the  diastolic  pressure  tends  to 
diminish.  W.  D.  H. 

Action  of  Ethyl  Alcohol  on  the  Isolated  Mammalian  Heart. 

E.  Louis  Backman  ( Chem .  Zentr.,  1907,  i,  489  ;  from  Skand.  Arch. 
Physiol.,  18,  323 — 363). — Experiments  on  the  hearts  of  rabbits  show 
that  alcohol  has  neither  a  stimulating  nor  nutritive  action.  Small 
doses  (0’05 — 0‘1%)  added  to  the  perfusing  fluid  lessen  the  contractions 
and  produce  arhythmia ;  this  is  more  marked  with  larger  doses ; 
smaller  doses  have  no  effect  at  all.  W.  D.  H. 

Action  of  Alcohol  on  the  Body-temperature  of  Men.  Georg 
von  Wendt  (Chem.  Zentr.,  1907,  650 — 651  ;  from  Skand. Arch. Physiol., 
19,  171 — 181). — Alcohol  produces  a  fall  of  body-temperature  if  at  the 
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time  this  is  much  above  the  lower  limit  of  the  normal  temperature. 
It  never  sinks  below  this  limit.  The  drug  produces  no  noteworthy 
change  in  the  loss  of  heat,  but  there  is  a  transitory  fall  in  the 
production  of  carbon  dioxide,  which  is  attributed  to  lessened  oxidation 
processes.  W.  D.  H. 

Action  of  Glyoxylic  Acid  on  the  Animal  Body.  Oscar  Adler 
{Arch.  exp.  Path.  Pharrn .,  1907,  56,  207 — 235). — Glyoxylic  acid  has 
been  assigned  a  place  in  the  intermediary  metabolism  of  plant  life,  and 
more  recently  in  animals.  Pohl  found  that  administration  of  the 
sodium  salt  to  animals  did  not  lead  to  the  passage  of  the  acid  into  the 
urine,  but  to  a  slight  increase  of  oxalic  acid  there.  Eppinger  dis¬ 
covered  the  acid  in  the  urine  after  the  administration  of  numerous 
substances,  but  his  indole  test  for  the  acid  has  been  shown  to  be 
untrustworthy.  Eppinger  also  noted  the  increase  of  allant  oin  after 
feeding  with  potassium  glyoxylate,  and  it  is  known  that  in  vitro 
glyoxylic  acid  and  urea  form  allantoin.  In  the  present  research 
the  estimation  of  glyoxylic  acid  in  the  solutions  employed  was 
carried  out  with  phenylhydrazine,  and  the  test  used  for  that  sub¬ 
stance  in  the  urine  is  the  violet  colour  produced  by  the  addition  of 
peptone  solution  and  sulphuric  acid.  Hopkins  and  Cole’s  statement 
that  glyoxylic  acid  is  the  cause  of  the  Adamkiewicz  reaction  is 
accepted  without  question.  It  is  generally  supposed  that  glyoxylic 
acid  can  be  distilled  off  from  urine,  but  it  is  admitted  that  this  is 
not  the  case,  and  the  explanation  advanced  is  the  affinity  of  the 
acid  for  urea.  If  l-3 — 2‘4  grams  of  the  sodium  salt  are  injected 
hypodermically  in  dogs,  no  noteworthy  result  occurs,  but  larger 
doses,  repeated  daily,  lead  to  loss  of  appetite  and  of  weight ;  the  dogs 
drink  a  good  deal  and  pass  a  large  amount  of  urine  which  after  a  few 
days  becomes  albuminous.  The  symptoms  culminate  in  death,  pre¬ 
ceded  by  convulsions  and  paresis.  Given  by  the  mouth  it  is  less 
toxic.  Smaller  doses  cause  similar  symptoms  in  rabbits.  Post 
mortem  the  kidneys  only  show  pathological  signs,  which  are 
similar  to  those  produced  by  oxalic  acid,  the  tubules  being  filled 
with  calcium  oxalate  crystals.  Intravenous  injection  slows  the 
heart  and  may  cause  an  alternating  action ;  there  is  a  slight  and 
temporary  rise  of  arterial  pressure ;  death  occurs  from  respiratory 
failure.  The  same  effects  occur  when  the  vagus  is  thrown  out  of  gear 
by  atropine  ]  glyoxylic  acid  acts  directly  on  the  heart  muscle.  The 
acid  rapidly  disappears  from  the  blood,  but  can  be  obtained  from 
the  liver ;  in  no  case  could  it  be  identified  with  certainty  in  the 
urine,  nor  was  there  any  evidence  of  an  increased  formation  of 
allantoin.  W.  D.  H. 

[Physiological]  Action  of  Porgenine.  P.  Pjccinini  {Chem  Zentr., 
19l»7,i,  651  ;  from  Boll.  Chim.  Farm.,  1905,  45,  945 — 957). — Forgenine 
(tetramethylammonium  formate)  has  an  action  like  digitalis.  The 
indications  for  its  clinical  use  are  described.  W.  D.  H. 

The  Diuretic  Action  of  Dimethylaminoparaxanthine  and 
its  Decomposition  in  the  Body.  J.  Forschbach  and  S.  Weber 
{Arch.  exp.  Path.  Pharm.,  1907,  56,  186 — 200). — This  substance, 
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known  in  commerce  as  paraxine,  is  an  energetic  diuretic,  and  illustra¬ 
tive  cases  of  its  clinical  usefulness  are  cited.  It  sometimes  produces 
nausea  and  nervous  symptoms.  A  crystalline  substance  separated 
from  the  urine  is  not  paraxine,  but  2  : 6-dioxy-8- dim.eihylamino-%- 
methylpurine,  m.  p.  above  319°,  which  contains  one  CH2  group  less. 
This  substance  has  a  strong  diuretic  action.  W.  D.  H. 

Physiological  Action  of  Muscle  Extract.  J.  G.  Slade 
(J.  Physiol.,  1907,  35,  163 — 181). — Muscle  extract  was  prepared  from 
fresh  muscle,  or  from  Liebig’s  extract,  and  for  most  experiments  was 
freed  from  salts  by  alcohol.  Experiments  on  the  author’s  own  person 
with  the  ergograph  showed  that  taken  in  practical  amounts  it  had  no 
action  on  the  onset  of  fatigue  or  on  the  power  of  doing  arithmetical 
work.  It  produces  diuresis  and  vaso-dilation  of  the  kidney.  In 
strong  solutions  and  large  amounts  it  is  liable  to  cause  purgation. 
Experiments  on  animals  showed  it  to  have  a  powerful  physiological 
effect,  but  the  deductions  as  to  which  constituents  this  is  due  are  put 
forward  with  reserve.  If  injected  it  produces  fatigue  and  prostration. 
In  moderate  doses  it  increases  the  heart’s  rate  and  activity  ;  this  is 
not  due  to  creatine,  xanthine,  or  urates.  The  vessels  are  constricted 
after  an  initial  dilatation  when  small  doses  are  used.  The  movements 
of  plain  muscle  throughout  the  body  are  increased.  This  is  probably 
due  to  ornithine  and  novaine.  (M%  Solution  of  muscle  extract  has  no 
effect  on  voluntary  muscle  ;  a  05%  solution  increases  and  a  2%  solu¬ 
tion  diminishes  its  work.  Xanthine  has  a  similar  action  in  increasing 
work,  but  creatine  is  devoid  of  action.  Eatigue  increases  the  extractives 
of  muscle,  and  the  activity  of  the  extract  rises.  W.  D.  H. 

The  Uptake  of  Carbon  Monoxide  by  the  Nervous  System. 
Eduard  Hoke  (Arch.  exp.  Path.  Pharm.,  1907,  56,  201 — 206). — Tn 
addition  to  the  well  known  action  carbon  monoxide  has  on  the  blood, 
several  investigators  have  surmised  that  it  has  a  direct  action  on  the 
nervous  system.  It  is  agreed  that  if  this  is  so,  the  gas  ought  to  be 
obtainable  from  nervous  tissues  in  greater  amount  than  from  the 
blood  and  other  parts.  This  argument  is  based  on  the  analogy  of 
chloroform  poisoning.  None  was  obtained  from  brain,  and  so  the  con¬ 
clusion  is  drawn  that  any  direct  action  of  the  gas  on  the  brain  is 
excluded,  and  that  the  symptoms  are  due  to  asphyxia.  "W.  D.  H. 

Dropsy  and  Glycosuria  in  Uranium  Poisoning.  Rudolf 
Eleckseder  (Arch.  exp.  Path.  Pharm.,  1907,  56,  54 — 67). — Uranium 
salts  often  cause  dropsy  of  various  kinds ;  this  is  not  necessarily  of 
nephritic  origin,  although  nephritis  often  occurs.  The  primary  cause 
of  the  exudation  is  regarded  as  a  specific  lesion  of  the  walls  of  the 
blood  vessels.  There  is  also  glycosuria  and  usually  hyperglycsemia. 
Increase  of  sugar  in  the  blood  occurs  if  the  kidneys  have  been 
extirpated.  W.  D.  H. 

Diminution  of  Toxicity  of  Silver  Nitrate  Treated  with 
Sodium  Thiosulphate,  and  the  Influence  of  Light  on  the 
Phenomenon.  Luciano  Pigorini  (Atti  R.  Accad.  Lincei,  1907, 
[v],  16,  i,  359 — 362). — A  specimen  of  Garassius  auratus  weighing 
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about  4  grams  is  killed  in  7^/500  silver  nitrate  solution  in  about  three 
hours.  If  an  equivalent  amount  of  sodium  thiosulphate  is  also 
present,  death  occurs  after  five  hours  ten  minutes,  whilst,  if  the  pro¬ 
portion  of  thiosulphate  is  doubled,  the  time  is  increased  to  one  hundred 
hours,  and,  if  trebled,  to  one  hundred  and  ninety-two  (or  two  hundred 
and  forty)  hours.  If  the  experiments  are  made  in  light,  comprising 
the  red,  orange,  and  yellow  rays  of  the  spectrum,  these  lethal  periods 
are  greatly  diminished.  No  explanation  is  suggested  for  these  results. 

T.  H.  P. 

Pathology  of  Lysol  and  Cresol  Poisoning.  Wandel  (Arch, 
exp.  Path.  Pharm.,  1907,  50,  161 — 185). — Cresol  is  split  off  from  lysoi 
in  the  body,  and  the  toxicity  of  the  latter  substance  is  due  to  this 
circumstance.  Local  destruction  of  cells  occurs  at  the  place  of 
application.  There  is  destruction  of  blood  corpuscles  in  the  vessels 
where  absorption  occurs.  Degenerative  changes  in  the  liver  form  a 
marked  feature.  It  acts  as  a  poison  to  cells  and  protoplasms  whereon 
it  occurs  in  a  free  state.  Hsemoglobinuria  and  albuminuria  of 
hepatic  origin  are  usually  present.  Some  tolerance  is  established  by 
the  formation  of  a  compound  between  the  cresol  and  some  substance 
in  the  liver,  and  also  by  the  fact  that  the  bile  excreted  is  abundant, 
by  which  channel  the  cresol  is  removed  from  the  body.  W.  D.  H. 

Action  of  Colloidal  Poisons  on  Paramcecium.  Walther 
Hausmann  and  W.  Kolmer  (Biochem.  Zeitsch.,  1907,  3,  503 — 507). — 
The  natural  immunity  of  certain  unicellular  organisms  towards  certain 
poisons  does  not  depend  on  the  colloidal  nature  of  the  poisons. 
Diphtheria  toxin,  tetanus  toxin,  alrin,  and  ricin  are  non-toxic  to 
paramcecia,  but  the  colloidal  substances,  tannin,  saponin,  and  col¬ 
loidal  mercury  are  highly  poisonous.  Colchicin  has  no  noteworthy 
effect  at  room  temperature,  but  at  33°  it  is  highly  toxic.  It  has  been 
previously  shown  that  colchicine  is  non-toxic  to  bats  during  their 
winter  sleep,  although  it  is  toxic  at  other  times.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Action  of  Nickel  Salts  on  Micro-organisms.  E.  Manoiloff 
(Centr.  Baht.  Par.,  1907,  ii,  18,  199 — 211). — Nickel  salts  are  much 
less  poisonous  than  salts  of  copper  and  other  metals.  N.  H.  J.  M. 

Micro-organisms  Oxydising  Hydrogen.  Bronislas  Niklewski 
(Bull.  Acad.  Sci.  Cracow,  1907,  911 — 932). — It  was  shown  by 

de  Saussure  (Mem.  Soc.  phys.  hist.  nat.  Geneve,  1839,  8,  163)  and  by 
Immendorf  (Abstr.,  1892,  374)  that  soil  has  the  power  of  con¬ 
densing  a  mixture  of  oxygen  and  hydrogen.  An  organism  has  now 
been  obtained  from  soils  which  grows  readily  on  mineral  solutions 
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forming  a  skin  on  the  surface  which  will  condense  0’13  c.c.  of  oxy- 
hydrogen  mixture  per  hour  per  square  cm.  The  condensing  power  is, 
however,  soon  lost.  The  production  of  the  skin  depends  on  the 
presence  of  hydrogen  and  free  carbon  dioxide  unless  organic  carbon  is 
provided.  In  presence  of  organic  matter  (acetates)  it  is  formed  when 
hydrogen  is  absent.  Attempts  to  completely  isolate  the  organism 
failed,  a  few  colonies  being  always  found  which  failed  to  oxidise 
hydrogen.  N.  H.  J.  M. 

Alcoholic  Fermentation  of  Aspergillus  Niger.  S.  Kostytscheff 
( Ber .  deut.  hot.  Ges.,  1907,  25,  44 — 50). — The  anaerobic  respiration  of 
Aspergillus  niger  is  as  feeble  in  presence  of  dextrose  as  when  sugar  is 
absent.  When  Aspergillus  niger  is  completely  immersed,  the  dextrose 
is  decomposed  into  carbon  dioxide  and  alcohol,  a  small  portion  being 
perhaps  utilised  for  the  production  of  oxalic  acid.  Mannitol  gave 
similar  results.  N.  H.  J.  M. 

Some  New  Autotrophic  Nitrogen  Bacteria.  Hermann 

Kaserer  ( Chem .  Zentr .,  1907,  i,  652  ;  from  Zeitsch.  landw.  Versuchswes . 
Oesterr.,  10,  37 — 42). — Bacillus  nitralor  converts  ammonia  directly  into 
nitrates.  It  is  a  long,  medium-sized  bacillus,  which  forms  dense, 
white  colonies,  and  does  not  liquefy  gelatin.  Bacillus  azotqfluor- 
escens  decomposes  ammonium  formate  into  nitrogen  and  formic  acid, 
and  then  utilises  the  formic  acid.  It  also,  in  absence  of  combined 
nitrogen,  produces  ammonium  carbonate  from  formic  acid  and  atmo¬ 
spheric  nitrogen.  A  bacillus  ( B .  Hiltneri)  was  obtained,  which  decom¬ 
poses  cyanides  with  production  of  nitrogen  and  carbon  dioxide  and 
which  fixes  free  nitrogen  in  presence  of  sugar.  N.  H.  J.  M. 

New  Method  of  Staining  the  Tubercle  Bacillus.  Michele 
Barberio  (Rend.  Accad.  Sci .  Fis.  Mat.  Napoli,  1906,  [iii],  12, 
446 — 449). — This  method  consists  in  staining  the  bacterial  preparation 
with  a  solution  of  magenta  containing  phenol  and  afterwards  treating 
it  with  a  dilute  solution  of  nitrous  acid,  which  does  not  affect  the 
staining  of  the  tubercle  bacillus,  but  decolorises  most  bacteria,  owing 
to  the  conversion  of  the  basic  magenta  into  a  colourless  diazo¬ 
compound. 

The  preparation  is  first  treated,  for  twenty-five  to  thirty  minutes  at 
40 — 50°,  with  a  mixture  of  2  c.c.  of  a  cold  saturated  solution  of 
magenta  in  96%  alcohol  with  8  c.c.  of  a  5%  aqueous  phenol  solution. 
It  is  then  washed  rapidly  in  water  and  immersed  for  ten  to  fifteen 
minutes  in  10  c.c.  of  a  dilute  sodium  nitrite  solution  (1  :  20,000)  con¬ 
taining  a  drop  of  dilute  hydrochloric  acid  (D  1T2).  Bacteria  other 
than  the  tubercle  bacillus  can  then  be  stained  differentially  by  means 
of  methylene-blue.  The  preparation  is  finally  washed  in  water,  dried, 
and  mounted  in  balsam.  T.  H.  P. 

Fatty  Matters  in,  and  Resistance  to,  Acids  of  the  Tubercle 
Bacillus.  Jules  Auclair  and  Louis  Paris  ( Gompt .  rend.,  1907, 144, 
278 — 287). — It  is  not  possible  to  obtain  all  the  fatty  matters  from 
Koch’s  bacillus  unless  it  is  extracted  with  several  reagents  in  sue- 
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cession.  Thus,  from  eight  grams  of  the  bacilli,  light  petroleum 
extracted  01 9 5,  alcohol  0'46,  ether  1%  and  chloroform  T3  grams  of 
fatty  matter.  The  resistance  to  acids  is  not  only  a  property  of  the 
fatty  material,  as  some  assume,  but  the  protoplasm  and  cellulose 
possess  it  also.  W.  D.  H. 

Sulphurous  and  Acetaldehyde-sulphurous  Acids  and  their 
Action  in  Various  Organisms  of  Wine.  W.  Seifebt  ( Chem . 
Zentr.,  1907,  i,  286  —  287  ;  from  Zeitsch.  landw.  Versuchswes.  Oeslerr.,  9, 
1019 — 1059). — When  wine  casks  are  treated  with  burning  sulphur  a 
considerable  proportion  of  the  sulphur  dioxide  is  rapidly  absorbed  by 
the  wood  even  when  the  casks  are  dry.  If  the  casks  are  closed  the 
flame  is  extinguished  when  not  more  than  one-third  of  the  total  oxygen 
has  been  used.  When  casks  which  have  been  very  recently  treated  in 
this  way  are  filled  with  water  or  must,  about  half  the  sulphur  dioxide 
is  absorbed  by  the  liquid  (100  mg.  per  litre).  A  wine  containing 
10  vols.%  of  alcohol  absorbs  about  four-fifths  of  the  sulphur  dioxide 
(160  mg.  per  litre)  and,  in  the  ordinary  method  of  filling,  wine  con¬ 
taining  10 — 12  vols.%  of  alcohol  takes  up  on  an  average  8  ‘2  mg.  of 
sulphur  dioxide  per  litre  when  1  gram  sulphur  has  been  used  per 
hectolitre  of  cask  capacity. 

Sulphur  dioxide  rapidly  attacks  the  aldehyde  of  the  wine,  the  largest 
quantity  being  absorbed  in  the  first  hour.  In  twenty-four  hours,  12  ‘8 
mg.  of  the  compound  were  formed  in  new  wine,  whilst  a  three  year  old  wine 
was  found  to  contain  32’7  mg.  The  quantity  of  aldehydesulphurous 
acid  varies  from  24 — 108  mg.  per  litre  according  to  the  wine,  whilst 
the  free  sulphur  dioxide  is  practically  the  same  (2 — 4  mg.  per  litre)  in 
all  cases,  and  this  quantity  was  also  detected  in  a  wine  which  had  been 
fermented  in  the  laboratory.  It  cannot  be  assumed  therefore  that  the 
so-called  free  sulphur  dioxide  is  present  in  a  dissociated  condition  or  in 
fact  that  free  sulphur  dioxide  is  contained  in  the  wine  at  all.  The 
presence  of  1 — 4  mg.  of  free  sulphur  dioxide,  determined  by  titration 
with  iodine,  cannot  therefore  have  any  practical  signification.  It  has 
been  observed  that  certain  components  of  wine  extract,  which  are 
probably  nitrogen  compounds,  take  up  a'considerable  quantity  of  iodine 
and  that  the  dissociation  of  aldehydesulphurous  acid  is  delayed  by  the 
presence  of  these  substances. 

The  quantity  of  sulphur  dioxide  which  affects  fermentation  varies 
with  the  kind  of  yeast.  When  1%  of  must  which  is  being  actively 
fermented  by  a  pure  yeast  is  added  to  a  sulphurised  must,  the 
fermentation  is  not  perceptibly  decreased  unless  the  must  contains 
80 — 100  mg.  of  sulphur  dioxide  per  litre,  and  under  similar  conditions 
the  presence  of  aldehydesulphurous  acid  equivalent  to  100  mg. 
of  sulphur  dioxide  per  litre  has  no  perceptible  effect.  The  presence  of 
50 — 100  mg.  of  sulphur  dioxide  per  litre  delays  the  beginning  of  the 
fermentation  for  several  days,  but  an  equivalent  quantity  of  the 
aldehyde  compound  has  no  effect  when  the  usual  quantity  of  yeast  is 
used.  Mycoderma  aceli  offers  great  resistance  to  the  action  of 
aldehydesulphurous  acid  and  is  comparatively  little  affected  by  free 
sulphur  dioxide.  Bacterium  aceti  is  much  more  sensitive,  but,  whilst 
the  presence  of  100  mg.  of  the  aldehyde  compound  per  litre  does  not 
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prevent  the  growth  of  the  bacterium,  it  is  killed  by  50  mg.  of  free 
sulphur  dioxide.  E.  W.  W. 

Influence  of  Manganese  Salts  on  Alcoholic  Fermentation. 
E.  Kayser  and  H.  Marchand  ( Compt .  rend.,  1907,  144,  714 — 716. 
Compare  this  vol.,  ii,  288). — -Wine,  cider  and  beer  yeast  which  have 
been  grown  through  several  generations  in  musts  to  which  manganese 
sulphate  has  been  been  added,  retain  their  acquired  property  of  initiat¬ 
ing  fermentation  more  rapidly  and  producing  more  alcohol  when  they 
are  sown  in  musts  free  from  manganese  sulphate,  but  the  amounts  of 
“  fixed  ”  and  volatile  acids  and  of  glycerol  produced  are  below  the 
normal.  Further,  the  addition  of  manganese  sulphate  to  the  must 
produces  a  greater  effect  in  the  cases  of  yeasts  which  have  been 
accustomed  to  this  salt  than  with  yeasts  not  previously  grown  in 
a  medium  containing  it.  The  amount  of  manganese  sulphate  to  which 
yeast  can  be  accustomed  varies  with  the  different  species. 

T  A  H 

Conditions  of  the  Formation  of  Fusel  Oil  and  Their  Con¬ 
nexion  with  the  Formation  of  Proteins  in  Yeast.  Felix 
Ehrlich  ( Ber .,  1906,  40,  1027 — 1047). — It  is  assumed  by  the  author 
that  the  occurrence  of  fusel  oil  during  alcoholic  fermentation  is  due  to 
the  hydrolysis  of  Z-leucine  and  <7-isoleucine  by  means  of  an  enzyme, 
thus,  CHMe2-CH(NH2)-C02H  +  H20  =  CHMe2-CH2*CH2-OH  +  C02  + 
NH3  and  CHMeEt-CH(NH2)C02H  +  H20  =  CHMeEt-CH2-0H  +  C02 
+  NH3.  The  liberated  ammonia  is  immediately  used  up  for  the  forma¬ 
tion  of  proteins. 

Yeast,  containing  as  little  nitrogen  as  possible,  was  added  in  excess 
to  a  sugar  solution  containing  leucine  ;  the  percentage  of  nitrogen  in 
the  yeast  was  increased  at  the  expense  of  the  leucine,  whilst  amyl 
alcohol  was  formed  simultaneously.  Within  one  to  three  days  a  com¬ 
paratively  large  amount  of  fusel  oil  may  be  obtained  from  leucine. 
The  yeast  used  was  a  pure  culture  of  top  yeast  obtained  from  the 
Berlin  “  Jnstitut  fiir  Gahrungsgewerbe.”  When  this  yeast  was  added 
to  a  5 — 10%  sugar  solution,  containing  leucine,  the  fermentation  began 
after  a  few  minutes  and  was  finished  in  a  comparatively  short  time, 
the  presence  of  the  leucine  having  the  effect  of  accelerating  the 
fermentation.  The  amyl  alcohol  obtained  was  optically  inactive ; 
when  isoleucine  was  employed  in  place  of  leucine  the  resulting  amyl 
alcohol  was  lsevorotatory.  In  the  preliminary  experiments  the  sugar 
solutions  were  first  sterilised  before  the  yeast  was  added,  but  this  was 
subsequently  found  to  be  unnecessary.  The  amount  of  amyl  alcohol 
produced  in  each  fermentation  was  estimated  according  to  the  Ftose- 
Herzfeld  method,  which,  however,  is  not  free  from  objection. 

The  amount  of  fusel  oil  formed  during  alcoholic  fermentation  may 
be  increased  to  from  seven  to  eight  times  the  customary  amount  by  the 
addition  of  leucine.  The  best  yield  of  fusel  oil  in  the  crude  spirit  was 
obtained  when  an  excess  of  leucine  was  used  with  a  relatively  small 
amount  of  yeast  and  with  much  sugar ;  in  the  fermentation  of  a  little 
sugar  with  much  yeast  the  spirit  contained  a  less  percentage  of  fusel 
oil.  The  percentage  of  nitrogen  in  the  yeast  used  considerably  affects 
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the  yield  of  fusel  oil ;  when  the  yeast  is  poor  in  nitrogen  the  yield  of 
fusel  oil  is  good. 

In  the  fermentation  experiments  quoted,  in  addition  to  estimating 
the  ethyl  alcohol  and  fusel  oil  formed,  the  author  also  estimated  the 
amount  of  leucine  which  survived  the  fermentation.  When  r-leucine 
was  added  at  the  start,  the  residual  leucine  was  dextrorotatory.  The 
amount  of  leucine  which  disappeared  during  the  fermentation  corre¬ 
sponded  with  the  amount  of  amyl  alcohol  obtained.  Experiments 
showed  that  an  amount  of  nitrogen,  corresponding  with  the  leucine 
used  and  the  amyl  alcohol  formed,  is  removed  from  the  fermenting 
liquid  and  assimilated  by  the  yeast. 

If  equal  amounts  of  leucine  and  asparagine  are  added  to  a  sugar 
solution  which  is  then  fermented  by  yeast,  only  about  half  as  much 
of  fusel  oil  is  obtained  as  when  the  asparagine  is  absent.  Even  less 
fusel  oil  is  obtained  when,  in  place  of  the  asparagine,  ammonium 
carbonate  is  added  with  the  same  nitrogen  content  as  the  asparagine 
in  the  preceding  experiment.  Experiments  are  quoted  which  show 
that,  when  other  substances  besides  leucine  are  present  as  a  source  for 
supplying  nitrogen  to  the  yeast,  the  latter  preferably  takes  its  nitrogen 
from  them ;  the  leucine  is  accordingly  less  attacked  than  it  would  be 
if  those  substances  were  absent,  and  the  yield  of  amyl  alcohol  is 
accordingly  less. 

The  effect  of  leucine  in  increasing  the  yield  of  amyl  alcohol  was  also 
shown  when,  in  place  of  the  fermentation  of  sugar,  the  fermentation  of 
molasses  was  studied. 

The  proportion  of  isoleucine  to  leucine  in  unfermented  molasses  is 
greater  than  in  plant  materials  used  as  a  source  of  alcohol ;  this  is  in 
agreement  with  the  fact  that  the  crude  fusel  oil  obtained  from  molasses 
is  much  more  laevorotatory  than  that  obtained  from  other  sources,  such 
as  grain  or  potatoes  (Marckwald,  Abstr.,  1902,  i,  418). 

The  author  has  also  converted  tyrosine  by  means  of  sugar  and  yeast 
into  ^-hydroxy pbenylethyl  alcohol,  m.  p.  92’5°.  Similarly,  phenylethyl 
alcohol  was  obtained  from  phenylalanine  and  benzyl  alcohol  from 
phenylaminoacetic  acid.  A.  McK. 

Assimilation  of  Nitrogen  Compounds  by  Fungi.  M.  Raci- 
borski  {Bull.  Acad.  Sci.  Cracow,  1906,  733 — 770). — Nitrites  are 
assimilated  by  various  fungi  in  neutral  solutions,  but  are  poisonous  in 
presence  of  acid.  Nitrates  behave  similarly.  The  growth  of  fungi 
supplied  with  nitrates  or  with  ammonium  salts  is  affected  in  different 
ways  by  different  oxidising  or  reducing  substances. 

Hydroxylamine  and  hydrazine  salts  are  not  invariably  poisonous ; 
they  are  assimilated  by  several  fungi.  The  nitrogen  of  amino-acids  is 
indirectly  utilised  by  fungi,  being  first  converted  into  ammonia. 

N.  H.  J.  M. 

Chemical  Studies  on  the  Cell  and  its  Medium.  II.  Chemico- 
biological  Relations  in  Liquid  Culture  Media.  Amos  W.  Peters 
(Amer.  J.  Physiol.,  1907,  18,  321 — 346.  Compare  this  vol.,  ii,  121). 
— A  medium  consisting  of  water,  salts,  gases  of  organic  matter 
from  hay  was  studied  as  a  type.  After  seeding  with  various  plants  and 
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animal  organisms,  its  changes  (acidity,  alkalinity,  conductivity,  &c.) 
were  determined  daily.  Different  organisms  produce  different  effects. 
The  concentration  of  acid,  due  to  bacterial  metabolism,  is  one  of  the 
chief  factors  determining  the  biological  content  and  history  of  a 
culture.  Four  periods  may  be  recognised  ;  the  first  is  characterised  by 
maximum  acidity  and  the  abundant  development  of  certain  bacteria ; 
the  second  has  lower,  and  the  third  (a  prolonged  stage)  still  lower 
acidity ;  other  organisms  then  flourish  better.  In  the  fourth  period 
the  organic  matter  is  in  an  exhausted  condition,  but  the  saline  consti¬ 
tuents  are  favourable  to  the  growth  of  green  algse.  When  an  organism 
has  a  pronounced  optimum  position  in  the  history  of  the  culture,  it  is 
not  possible  to  reverse  the  position  of  its  optimum  by  seeding  it  into 
the  culture  at  a  different  time  than  that  of  its  optimum.  W.  D.  H 

Excretion  of  Hydrogen  by  Seed-bearing  Plants.  S.  Kostyt- 
scheff (Chem.  Zentr.,  1907,  i,  283 — 284;  f rom  Ber.  deut.  hot.  Ges.,  1906, 
24,  436 — 441). — Muntz  and  de  Luca  state  that  in  absence  of  oxygen, 
fungi  and  seed-bearing  plants  which  yield  mannitol  excrete  hydrogen. 
The  present  experiments  on  the  leaves  and  twigs  of  mannitol-yielding 
seed-plants  placed  in  air  show  that  hydrogen  is  formed  during  respira¬ 
tion  ;  but  when  oxygen  is  excluded,  no  formation  of  hydrogen  occurs. 

W.  D.  H. 

Anaerobic  Respiration  of  Seed  Plants  -without  Alcohol 
Production.  Wladimir  Palladin  and  S.  Kostytscheff  (Ber.  deut. 
hot.  Ges.,  1907,  25,  51 — 56.  Compare  Abstr.,  1906,  ii.,  696). — Seed 
plants  only  produce  alcohol  in  presence  of  carbohydrates.  It  is 
suggested  that  the  liberation  of  carbon  dioxide  in  absence  of  carbo¬ 
hydrates  may  be  due  to  decomposition  of  proteins.  Palladin  showed 
(Ibid.,  1888,  6,  205  and  296)  that  proteins  break  down  in  absence  of 
oxygen  without  acid  amides  being  formed.  N.  H.  J.  M. 

Decomposition  of  Phosphorus  Compounds  in  Ripening 
Seeds.  W.  Zaleski  (Ber.  deut.  hot.  Ges.,  1907,  25,  58 — 66.  Com¬ 
pare  Abstr.,  1906,  ii,  881). — Seeds  which  were  cut  in  half  and  kept 
for  three  days  showed  an  increase  of  protein  phosphorus  and  a  corre¬ 
sponding  decrease  of  phosphoric  acid  ;  the  amounts  of  phosphatides 
remained  practically  unchanged.  When,  however,  unripe  seeds  undergo 
autodigestion  the  protein  phosphorus  diminishes,  as  in  the  case  of 
germinating  seeds. 

It  remains  to  be  ascertained  whether  these  changes  are  brought 
about  by  the  same  or  different  enzymes.  It  is,  however,  suggested 
that  enzymatic  reactions  may  be  reversible.  N.  H.  J.  M. 

Ferment  Reactions  in  the  Expressed  Juice  of  Seedlings 
Rich  in  Fat.  Astrid  Euler  and  Hans  Euler  (Zeitsch.  physiol. 
Chem.,  1907,  51,  244 — 258).— In  certain  fat-containing  seeds,  fats  are 
split.  In  the  expressed  juice,  protein-hydrolysis,  increase  of  reducing 
carbohydrates,  and  carbon  dioxide  respiration  also  occur.  W.  D.  H. 

vol.  xcii.  ii.  27 
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Physiological  Role  of  Phosphoric  Acid  in  the  Nutrition  of 
Plants.  Mme.  Gabrielle  Balica-Iwanowska  (Bull.  Acad.  Sci. 
Cracow.,  1906,  616 — 642). — In  plants  germinating  in  a  liquid  free 
from  phosphoric  acid,  an  increase  of  mineral  phosphorus  takes  place  at 
the  expense  of  organic  phosphorus  compounds.  The  phosphorus  thus 
separated  from  organic  compounds  is  not  utilised  for  the  reproduction 
of  organic  phosphorus  compounds  when  no  further  amount  of  phos¬ 
phates  is  supplied.  When  plants  are  deprived  of  phosphoric  acid 
manures  a  portion  of  the  organic  phosphorus  compounds  formed  pre¬ 
viously  in  the  plant  is  decomposed  after  a  time,  as  in  the  case  of 
germinating  seeds. 

Under  normal  conditions,  barley  plants  transform  relatively  small 
amounts  of  phosphates  into  organic  compounds  up  to  the  time  of 
flowering,  the  change  being  chiefly  during  the  production  of  seed.  At 
this  period  the  nucleo-proteins  migrate  towards  the  grain  ;  during  the 
ripening,  a  portion  of  the  phytine  separates  from  the  protein  com¬ 
pounds.  N.  H.  J.  M. 

The  Quantity  of  Sucrose  in  the  Seeds  of  some  of  the 
Loganiaceee.  Jules  Laurknt  (J.  Pharm.  Chim.,  1907,  25,  225 — 228). 
— By  subjecting  the  aqueous  extract  of  seeds  of  members  of  the 
Loganiacece  to  the  action  of  invertase,  the  following  percentages  of 
sucrose  were  found  :  Strychnos  nux  vomica,  T34  ;  S.  Ignatii,  8  60  ;  S. 
potatorum,  T22  ;  S.  spinosa,  170,  and  S.  BaJcanko,  170,  after  taking 
into  account  the  small  quantities  of  reducing  sugars  present  naturally 
in  the  seeds.  W.  P.  S. 

Occurrence  of  Calcium  Oxalate  in  Radix  Columbo.  Tunmann 
(Chem.  Zenlr.,  1907,  i, 643  ;  from  Pharm.  Centr.-h.,  1906,  47,  1069).— The 
whole  of  the  wood  of  Radix  Columbo  has  been  found  to  contain  crystals 
of  calcium  oxalate,  and  the  statement  commonly  found  in  text-books 
that  this  substance  is  only  present  in  the  stone  cells  of  the  external 
bark  is  therefore  incorrect.  E.  W.  W. 

Poisons  in  Tephrosia  Vogelii.  Maurice  Hanriot  ( Compt . 
rend.,  1907,  144,  498 — 500,  651 — 653). — The  active  substances 
separated  from  this  leguminous  plant  are  three  in  number.  I'ephrosal, 
C10H16O,  is  a  liquid,  which  begins  to  distil  at  60°  in  a  vacuum,  but 
shows  no  fixed  boiling  point ;  it  has  a  strong  odour.  Tephrosin, 
C31H26O10)  forms  lustrous  prisms,  m.  p.  187°,  and  can  be  distilled  in  a 
vacuum.  A  neutral  substance ,  which  is  not  a  glucoside,  unites  with 
bromine.  Tephrosin  is  the  most  toxic,  tephrosal  less  so,  and  the 
neutral  substance  still  less  so.  Tephrosin  is  specially  toxic  to  fish  ; 
when  placed  in  water  containing  one  part  of  it  to  fifty  million  parts 
of  water  they  die  in  less  than  two  hours.  Some  fish  are  more  readily 
killed  than  others,  but  all  are  more  easily  affected  than  other 
animals.  Tephrosin  acts  specifically  on  the  gills,  but  there  are 
general  effects  (convulsions  and  paralysis)  as  well.  In  dogs,  convul¬ 
sions  and  paralysis  also  occur  ;  death  is  due  to  stoppage  of  respiration, 
the  heart  still  continuing  to  beat.  W.  D.  H. 
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Medicinal  and  Useful  Plants  Brazil.  Theodor  Peckolt 

(Chem.  Zentr.,  1907,  i,  647 — 648;  froc  deutsch.  Pharm.  Ges.,  1906, 

16,  443 — 452.  Compare  Abstr.,  190b,  n,  484,  701). — The  composition 
of  the  useful  parts  of  Bernardinia  jluminensis,  Rourea  glabi'a,  Connarus 
cymosus,  and  Connarus  Uleanus  is  described  in  the  abstract. 

E.  W.  W. 

Influence  of  Some  Manures  on  the  Composition  of  Rye 
Grain.  Sante  de  Grazia  and  S.  Caldieri  (Chem.  Zentr,,  1907,  i, 
656 ;  from  Staz.  sper.  agrar.  ital.,  39,  514 — 528). — The  amount  of 
protein  is  increased  by  ammonium  sulphate,  and  especially  by  sodium 
nitrate  ;  potassium  salts  also  increase  the  protein,  but  their  action  is 
much  less  marked.  The  same  manures,  but  especially  potassium 
chloride,  increase  the  amount  of  starch,  whilst  they  diminish  the 
cellulose.  The  amounts  of  total  ash,  fat,  sugar,  and  dextrin  were  not 
very  appreciably  altered  by  the  various  manures.  N.  H.  J.  M. 

Consumption  of  Nutrients  by  'Parent  Beets  and  Seed¬ 
lings.  II.  Karl  Andrlik,  Josef  Urban,  and  Vladimir  Stanek 
(Zeitsch.  Zuckerind.  Bohm.,  1907,31,  339 — 350.  Compare  Abstr.,  1906, 
ii,  300). — The  authors  have  determined  the  amounts  of  nutrient 
materials  absorbed  from  the  soil  by  sugar-beets  during  the  various 
stages  of  the  second  year  of  their  growth.  The  beets  were  examined 
at  the  following  five  stages  of  their  development :  (1)  when  stalk 
began  to  form ;  (2)  when  the  formation  of  stalk  was  complete  ;  (3) 
when  the  flowers  appeared ;  (4)  when  seeds  were  formed,  and  (5) 
when  the  seeds  were  ripe  and  the  beets  were  harvested  ;  these  stages 
spread  over  periods  of  62,  17,  21,  24,  and  16  days  respectively.  The 
root,  leaves,  and  stalKwere  analysed  completely,  the  results  being  given 
in  tables  and  in  curves. 

The  growth  of  the  beet  during  its  second  year  varies  considerably, 
as  also  does  the  rate  at  which  food  materials  are  absorbed  from  the 
soil.  The  periods  during  which  the  least  amount  of  dry  matter  is 
formed  in  the  beet  and  the  extraction  of  nutrients  from  the  soil  is 
slowest,  are  the  first  two  months  after  planting  and  the  last  fortnight, 
when  the  seed  is  ripening.  The  growth  and  formation  of  dry  matter 
and  the  absorption  of  soil-constituents  are  most  rapid  from  the  time 
the  stalk  appears  until  it  becomes  completely  developed  just  before 
flowering  occurs  ;  these  actions  are  less  rapid  during  the  flowering  and 
much  slower  still  during  the  development  of  the  seed. 

When  the  second  season  of  growth  is  completed,  the  nutrient 
materials  extracted  from  the  soil  are  present  in  the  beet  in  the 
proportions  of  1  part  P205  2 ‘84  Parts  N,  and  3 ‘29  parts  K20.  It 

is  hence  in  these  proportions  that  they  should  be  replaced  by  manures. 

T.  H.  P. 

Formation  of  Solanine  in  Potatoes  as  the  Product  of 
Bacterial  Action.  Richard  Weil  (Arch.  Pharm.,  1907,  245, 
70 — 77). — A  reply  to  Wintgen  (Abstr.,  1906,  ii,  701),  explaining 
why  the  latter  failed  to  confirm  the  author's  observations.  C.  F.  B. 

27—2 
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Origin  of  Aldehydes  in  Cheeses.  Auguste  Trillat  and 
Sauton  ( Compt .  rend.,  1907,  144,  495 — 498). — The  production  of 
aldehydes  in  cheese  is  due  to  the  fermentation  of  lactose.  One  of  the 
causes  of  bitterness  in  cheese  is  the  prolonged  exposure  of  curds  when 
being  drained  to  an  atmosphere  rich  in  all  kinds  of  germs. 

1ST.  H.  J.  M. 

Action  of  Calcium  Fluoride  on  Vesuvian  Soil.  Gaspare 
Ampola  and  Sante  de  Grazia  ( Chem. .  Zentr.,  1907,  i,  496  ;  from  Staz. 
sper.  agrar.  ital.,  1906,  39,  590 — 592.  Compare  Abstr.,  1904,  ii,  767). 
— Further  experiments  have  shown  that  the  addition  of  calcium 
fluoride  to  Yesuvian  soil  always  increases  the  yield  and  the  quantity 
of  assimilable  potassium.  E.  W.  W. 

Treatment  of  Soils  with  Carbon  Disulphide.  Berthold 
Heinze  ( Centr .  Bakt.  Par.,  1907,  ii,  18,  246 — 264.  Compare  this  vol., 
ii,  295). — Treatment  of  almost  air-dry  soils  with  carbon  disulphide 
considerably  increased  the  amounts  of  soluble  potassium,  magnesium, 
and  calcium  compounds.  In  the  case  of  fresh  soil  the  treatment 
resulted  in  a  great  increase  of  sulphuric  acid. 

The  results  of  pot  experiments  with  mustard  showed  that  treatment 
with  carbon  disulphide  just  before  sowing  the  seed  diminished  the 
yield  except  when  nitrogen,  in  the  form  of  ammonium  salts  or  nitrates, 
was  also  supplied.  The  injurious  action  of  carbon  disulphide  is  there¬ 
fore  indirect,  and  is  due  to  its  retarding  effect  on  nitrification. 

.N.  H.  J.  M. 

Gas  from  Spring  Water.  Willem  P.  Jorissen  (Chem.  Zenlr., 
1907,  i,  295 — 296  ;  from  Chem.  Weekblad,  1906,3,  764 — 767). —  A  gas 
containing  2’8%  C02  (with  H2S),  0  4  O,  77T  CH4,  and  19*7  N  has 
been  collected  from  a  boring  in  the  neighbourhood  of  Helder.  Heavy 
hydrocarbons,  carbon  monoxide,  and  hydrogen  did  not  appear  to  be 
present.  The  observations  agree  with  Sohngen’s  theory  ( Diss .  Delft , 
1906)  that  hydrogen  is  always  produced  by  fermentation  in  waters 
containing  carbohydrates  and  proteins,  whilst  methane  is  formed  in 
the  mud  of  the  sea,  rivers,  moors,  and  ditches,  and  not  in  the  water 
itself.  The  water  of  the  spring  yielded  984  mg.  of  dry  residue  per 
litre,  254*4  mg.  Cl,  3*8  mg.  NH8,  0*24  mg.  albumenoid  ammonia, 
1'0  mg.  HNOg,  and  0*02  mg.  HNo2,  and  required  20'3  mg.  KMn04. 
The  presence  of  oxides  of  iron  could  not  be  detected,  and  the 
hardness  was  10' 4  German  degrees.  E.  W.  W. 
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Indicators.  ISTicolaas  Schoorl  ( Chem .  Zentr.,  1907,  i,  300 — 301, 
B02— 503,  585  ;  from  Chem.  Weekblad,  1906,3,  719—739,  771—780, 
807 — 815). — A  study  of  the  indicators  generally  used  (phenolphthalein, 
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tropseolin  000,  curcumin,  rosolic  acid,  litmus,  ju-nitro phenol,  lacmoid, 
Congo-red,  and  methyl-orange)  and  their  behaviour  towards  cold  and 
hot  water.  They  maybe  classified  as  :  (1)  indicators  sensitive  to  acids, 
namely,  those  which  exhibit  their  intermediate  colours  in  aqueous 
solutions  containing  free  hydroxyl  ions  :  phenolphtkalein,  tropceolin  000, 
curcumin ;  (2)  indicators  sensitive  to  alkalis,  those  exhibiting  their 
intermediate  colours  in  aqueous  solutions  containing  free  hydrogen 
ions  :  p -nitrophenol,  lacmoid ,  Congo-red,  methyl-orange ,  and  (3)  neutral 
indicators,  those  which  exhibit  their  intermediate  colours  in  solutions 
which  contain  both  ions  to  the  same  small  extent  as  they  occur  in  pure 
water  :  rosolic  acid,  litmus.  In  titrating  a  weak  acid  it  is  advisable  to 
use  a  strong  base  and  an  indicator  sensitive  to  acids. 

In  titrations,  different  results  are  sometimes  obtained  when  the  acid 
is  added  to  the  alkali  or  reversedly.  This  may  be  prevented  by  titrat¬ 
ing  in  either  case  to  the  same  final  colour,  for  instance,  a  clear  rose 
colour  with  phenolphthalein.  Another  difficulty  is  that  different 
results  are  obtained  when,  for  instance,  methyl-orange  is  used  instead 
of  phenolphthalein  ;  this  may  be  remedied  by  titrating  until  the 
indicator  exhibits  the  same  colour  as  it  does  in  pure  water.  When 
titrating  weak  bases  in  a  very  dilute  condition  the  use  of  dimethyl- 
aniline  is  recommended,  this  being  very  sensitive  to  alkalis. 

L.  de  K. 

Acidimetric  and  Alkalimetric  Indicators.  Eduard  Salm  and 
Hans  Friedenthal  ( Zeitsch .  Elektrochem.,  1907, 13,  125 — 130.  Compare 
Abstr.,  1904,  ii,  536,  and  1906,  ii,  218). — The  cause  of  the  change  of 
colour  of  an  indicator  is  discussed  and  reasons  are  given  for  believing 
that,  in  most  cases,  the  change  is  due  to  intra  molecular  change  rather 
than  to  ionisation. 

The  concentration  of  the  hydrogen  ions  in  a  solution  of  a  salt  of  a 
weak  acid  or  base  can  be  determined  readily  by  means  of  the  colori¬ 
metric  method  previously  described  (Abstr.,  1906,  ii,  218).  Such  a 
weak  acid  or  base  may  be  titrated  accurately  by  usiDg  an  indicator 
which  changes  colour  in  a  solution  of  the  same  acidity  as  that  yielded 
by  the  salt.  T.  E. 

Alizarin-Red  IWS  as  Indicator  in  Volumetric  Analysis. 
George  E.  Knowles  (./.  Eoc.  Dyers,  1907,  23,  120). — Alizarin-red 
IWS  (alizarinmonosulphonic  acid)  is  recommended  in  alkalimetry 
instead  of  methyl-orange.  Addition  of  an  alkali  hydroxide  causes  the 
yellow  solution  to  turn  violet,  which  colour  is  then  again  changed  to 
yellow  on  addition  of  acids.  If  an  alkali  carbonate  is  added,  the  liquid 
turns  also  violet,  but,  on  adding  acid  gradually,  the  liquid  changes 
through  the  various  hues  from  violet  to  orange  and  then  suddenly  to 
yellow.  The  chief  advantage  of  this  indicator  over  methyl-orange  is 
that  it  can  be  used  with  artificial  (incandescent  gas)  light,  and  that  a 
slight  excess  does  not  vitiate  the  result. 

Alizarin-red  may  be  used  advantageously  in  the  estimation  of  total 
alkali  in  hot  soap  solutions,  where  methyl-orange  is  useless,  in  ammonia 
determinations,  and  in  water  analysis.  Borates,  however,  interfere 
with  its  use.  L.  de  K. 
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Standardisation  of  Acids  by  Metallic  Magnesium.  Albert 
Yesterberg  ( Zeitsch .  anal.  Chem .,  1907,  46,  81 — 93), — The  approxi¬ 
mately  correct  acid  is  heated  on  the  water-bath  in  a  Jena  flask  with 
an  accurately  weighed  quantity  of  pure  magnesium  ribbon  sufficient  to 
neutralise  about  nine-tenths  of  the  acid.  After  the  metal  has  dis¬ 
solved,  the  liquid  is  boiled  for  a  few  minutes,  and,  when  cold,  the  acid 
still  remaining  is  titrated  with  carefully  standardised  barium  hydroxide 
solution.  L.  de  K. 

Standardised  Ammonia  in  Acidimetry.  Facundo  J.  R. 
Carulla  (J.  Soc.  Chem.  Ind.,  1907,  26,  186 — 187). — A  series  of 
experiments  showing  that  ammonia,  even  when  of  A/2  strength,  may 
be  used  safely  as  a  standard  solution  in  acidimetry.  With  ordinary 
care  there  is  no  danger  from  volatilisation  or  absorption  by  india- 
rubber  and  consequent  weakening  of  the  solution.  L.  de  K. 

Apparatus  for  Storing  of,  and  Titrating  with,  Alkali 
Hydroxides.  C.  J.  van  Ledden  Hulsebosch  (Chem.  Zentr 1907,  i, 
370 — 371  ;  from  Charm.  WeeJcblad,  1906,  43,  1309 — 1347). — A  rather 
complex  device  by  which  the  only  gas  in  contact  with  the  solution  is 
oxygen.  Pressure  on  an  attached  elastic  bag  in  which  the  oxygen  is 
contained  serves  to  force  the  liquid  up  the  tube  by  which  the  burette 
is  filled.  L.  de  K. 

A  Self-Filling  Burette.  Nathaniel  J.  Lane  (J.  Soc.  Chem.  Ind., 
1907,  26,  136 — 137). — An  improvement  in  the  burette  arrangement 
in  the  U.S.  Appraiser’s  laboratory.  Suction  with  the  mouth  is  now 
dispensed  with,  the  necessary  reduction  of  pressure  being  obtained  by 
means  of  a  pump.  For  full  details  the  figures  in  the  original  should 
be  consulted.  L.  de  K. 

New  Absorption  Apparatus.  Balthasar  Pfyl  (Zeitsch.  anal. 
Chem.,  1907,  46,  150 — 157). — The  apparatus  is  in  the  main  a  wash- 
bottle  with  stirrer,  and  so  constructed  that  during  absorptions  the  air 
is  completely  excluded.  It  may  replace  the  simple  Hempel  gas- 
pipette  and  the  washbottles  of  the  Orsat  apparatus,  &c.  For  a  full 
description  the  illustration  in  the  original  article  must  be  consulted. 

L.  de  K. 

Use  of  Nickel  Crucibles  for  Quantitative  Work,  and  the 
Composition  of  the  so-called  “  Nickel-soot.”  R.  Krzizan  (Zeitsch. 
offend.  Chem.,  1907,  13,  103 — 110). — On  account  of  the  considerable 
increase  in  weight  which  nickel  crucibles  undergo  when  heated  over  a 
free  flame,  the  author  considers  that  they  should  not  be  employed  in 
quantitative  estimations,  such  as  the  ignition  of  precipitates,  &c. 
When  heated  in  a  muffle-furnace  the  crucibles  become  coated  with  a 
uniform  layer  of  oxide,  and  the  subsequent  increase  in  weight  is  less, 
but  still  plainly  noticeable.  The  spongy  coating  formed  on  a  nickel 
crucible  which  had  been  heated  over  a  Bunsen  burner  was  found  to 
have  the  composition  :  carbon,  89'81% ;  hydrogen,  1*1 2%  ;  ash,  8'04%; 
nickel,  6 '30%  ;  sulphur,  0'46%.  W.  P.  S. 
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System  of  Qualitative  Analysis  for  the  Common  Elements. 
Arthur  A.  Noyes  and  William  C.  Bray  ( J .  Amer.  Chem.  Soc.,  1907, 
29,  137 — 205). — A  lengthy  article  unsuitable  for  adequate  abstraction 
and  based  largely  on  Noyes’s  previous  system  for  all  the  elements 
(Abstr.,  1906,  ii,  803).  The  present  paper  is  divided  into  two  parts, 
the  preparation  of  the  solution,  and  the  analysis  of  the  silver,  copper, 
and  tin  groups.  L.  de  K. 

New  Tests  for  Halogens  in  Alkali  Haloids.  C.  Reicjiard 
( Pharm .  Zeit.,  1907,  52,  221). — A  particle  of  red  mercuric  iodide 
placed  on  a  porcelain  slab  dissolves  to  a  colourless  solution  when  a 
crystal  of  potassium  iodide  and  a  drop  of  water  are  added.  The  same 
result  is  obtained  with  potassium  bromide,  but  potassium  chloride  has 
no  action.  On  evaporating  to  dryness,  the  iodide  leaves  a  dark  yellow 
residue,  but  the  bromide  residue  turns  gradually  to  a  permanent  dark 
red.  A  small  admixture  of  potassium  iodide  prevents  the  formation 
of  this  red  colour.  If  sodium  iodide  is  used,  a  residue  is  obtained 
which  is  of  a  dark  red  colour  on  warming,  but  on  cooling  it  again 
becomes  yellow. 

With  sodium  bromide,  a  yellow  residue  is  obtained  which  gradually 
turns  dark  red  ;  the  colour  disappears  when  the  mass  gets  moist,  but 
reappears  on  heating.  Ammonium  bromide  gives  a  yellow  residue 
which  gradually  becomes  colourless,  but  shows  no  signs  of  reddening. 
The  residue  from  sodium  bromide  is  as  hygroscopic  as  calcium  chloride; 
the  ammonium  bromide  residue  is  more  permanent.  L.  de  K. 

New  Method  for  Estimating  Halogens  in  Organic  Sub¬ 
stances.  G.  Bianchi  (Chem.  Zentr.,  1907,  i,  664 — 665;  from  Boll. 
Chim.  Farm.,  1906,  45,  821 — 830). — An  adverse  criticism  of  Yaubel 
and  Scheurer’s  method  (Abstr.,  1906,  ii,  250).  L.  de  K. 

Estimation  of  Chlorine  in  Urines.  Fernand  Repiton  (Ann. 
Chim.  anal.,  1907,  12,  139). — The  author  considers  that  the  best  results 
are  obtained  by  simply  acidifying  strongly  with  nitric  acid,  and  then 
precipitating  the  chlorine  with  silver  nitrate.  The  precipitate  may  be 
collected  and  weighed,  or  the  excess  of  silver  added  may  be  titrated 
by  the  well  known  thiocyanate  process.  If  the  gravimetric  process  is 
employed,  it  is  advisable  first  to  remove  any  albumin  present. 

L.  de  K. 

Estimation  of  Peroxidised  Compounds  by  Means  of  Alkali 
Hypoiodite.  Erwin  Rupp  and  J.  Mielck  (Arch.  Pharm.,  1907,  245, 
5 — 12). — Many  substances  which  liberate  iodine  but  slowly  from 
hydriodic  acid,  react  immediately  and  quantitatively  with  a  solution 
of  an  alkali  hypoiodite,  liberating  oxygen  gas  (one  02  for  each  “avail¬ 
able  ”  O  in  the  substance).  By  acidifying  and  titrating  the  iodine 
liberated,  the  excess  of  hypoiodite  can  be  determined.  Only  soluble 
substances  can  be  estimated  in  this  way,  and  of  them,  not  sodium  per¬ 
oxide,  as  it  loses  oxygen  when  merely  brought  into  contact  with  water; 
persulphates  are  without  action  on  the  hypoiodite.  The  substances 
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examined  with  success  were  hydrogen  peroxide,  sodium  perborate,  and 
potassium  percarbonate. 

A  suitable  quantity  of  the  substance  to  be  estimated  is  dissolved  in 
20 — 50  c.c.  of  water,  10 — 20  c.c.  of  approximately  W-potassium 
hydroxide  solution  are  added,  and  then  25  c.c.  of  W/10  iodine  solution; 
the  mixture  is  shaken  to  promote  the  evolution  of  oxygen,  and, 
after  five  minutes,  20 — 30  c.c.  of  dilute  hydrochloric  or  sulphuric  acid 
are  added,  and  the  iodine  liberated  is  titrated  with  thiosulphate 
solution. 

In  estimating  the  oxidising  power  of  perborates  by  means  of  an 
acidified  solution  of  an  iodide,  it  is  necessary  either  to  work  in  the 
absence  of  air  or  to  mix  the  reagents  in  the  order :  iodide,  acid,  per¬ 
borate,  and  titrate  after  fifteen  minutes  or  thirty  at  most. 

In  estimating  the  oxidising  power  of  zinc  peroxide  by  means  of 
acidified  iodide  solution,  ten  to  fifteen  minutes  suffice  to  complete  the 
reaction.  C.  F.  B. 


Use  of  Ammonium  Tri-iodate  in  Iodometry  and  Alkali¬ 
metry.  Emanuel  Riegler  ( Chem .  Zentr.,  1907,  i,  503 — 504;  from 
Bull.  Assoc.  Chim.  Suer.  Dist .,  1906,  24,  528 — 532). — A  solution  of 
ammonium  tri-iodate  (3  025  grams  per  litre)  keeps  for  any  length  of 
time.  When  required  for  standardising  sodium  thiosulphate,  10  c.c. 
of  the  solution  are  diluted  with  40  c.c.  of  water,  1  gram  of  potassium 
iodide,  and  1  c.c.  of  hydrochloric  acid  are  added,  and  the  liberated 
iodine  is  titrated  as  usual.  One  mol.  of  the  salt  liberates  9  mols.  of 
iodine.  The  titration  may  also  be  carried  out  without  addition  of  acid 
and  potassium  iodide.  In  that  case  a  solution  is  prepared  containing 
54‘468  or  27‘234  grams  per  litre,  and  after  adding  starch  water,  the 
thiosulphate  is  added  until  the  blue  colour  formed  at  first  again  dis¬ 
appears.  In  this  case  3  mols.  of  the  tri-iodate  =  6  mols.  of  sodium 
thiosulphate.  As  thiosulphate  has  no  action  on  a  neutral  iodate,  the 
reagent  may  be  used  in  alkalimetry  by  simply  adding  it  in  excess  to  an 
alkali  hydroxide  or  carbonate,  and  then  titrating  the  remaining  tri- 
iodate  either  as  just  described,  or,  as  ammonium  tri-iodate  acts  like  a 
dibasic  acid,  it  may  be  titrated  with  alkalis  as  usual,  using  Congo-red 
or  luteol  as  indicator.  Advantage  may  also  be  taken  of  its  action  in 
acid  solution  on  hydrazine  sulphate  when  nitrogen  is  liberated. 

L.  de  K. 


Calcination  of  Zinc  Sulphate  in  the  Presence  of  Zinc 
Oxide.  H.  Pommerenke  (Bull.  Soc.  chim.  Belg.,  1907,  21, 
128 — 132). — In  the  estimation  of  sulphur  in  blendes  by  ignition  with 
zinc  oxide,  a  certain  proportion  of  insoluble  basic  zinc  sulphate  is 
formed, .which  is  not  extracted  in  the  subsequent  treatment  with  water. 
The  author  shows,  however,  that  the  extraction  of  the  total  amount 
of  sulphate  simply  depends  on  the  use  of  a  sufficient  quantity  of  hot 
water ;  for  instance,  5t)0  c.c.  of  boiling  water  suffice  to  dissolve  the 
whole  of  the  sulphate  from  a  calcined  mixture  consisting  of  4  grams 
of  zinc  oxide  and  0-5  gram  of  zinc  sulphate.  W.  P.  S. 
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Apparatus  for  the  Estimation  of  Sulphur  [in  Iron],  yon 
Nostitz  and  Jankendorf  ( Zeitsch .  anal.  Chem.,  1907,  46,  157 — 158). 
— The  apparatus  will  be  readily  under¬ 
stood  from  the  figure.  Five  grams  of 
the  sample  of  steel  are  placed  in’  the 
flask  and  the  cylinder  is  filled  with  hydro¬ 
chloric  acid  (1  :  1).  The  first  receiver  is 
intended  for  the  condensation  of  acid 
fumes,  the  second  one  contains  50  c.c. 
of  water  and  0*5  gram  of  potassium 
hydroxide.  By  gently  raising  the  delivery 
tube,  100  c.c.  of  acid  are  introduced  into 
the  flask  and  heat  is  applied.  The  hydr¬ 
ogen  sulphide  formed  is  then  estimated 
by  adding  to  the  alkaline  solution  50  c.c. 
of  dilute  sulphuric  acid  (1  :  3)  and  titrat¬ 
ing  with  iodine  solution  (7‘9  grams  of 
iodine,  20  grams  of  potassium  iodide, 

1000  c.c.  of  water)  with  starch  as  in¬ 
dicator.  One  c.c.  of  iodine  solution  =  0*0022  gram  of  sulphur. 

L.  de  K. 

Estimation  of  Total  Sulphur  in  Ichthyol  Preparations  by 
Means  of  Sodium  Peroxide.  Wilhelm  Hinterskircjh  {Zeitsch. 
anal.  Chem.,  1907,  46,  241 — 245). — About  0*5  gram  of  the  well- 
mixed  substance  is  placed  in  a  nickel  crucible  and  mixed  gradually 
with  a  mixture  of  4  grams  of  sodium  peroxide  and  3  grams  of  coarse 
dry  potassium  carbonate.  A  little  more  of  this  mixture  is  then  sprinkled 
over  the  mass.  The  action  starts  at  once,  and  the  covering  lid  is  put 
on.  After  a  while,  the  crucible  is  placed  in  a  perforated  asbestos  board 
and  heated  with  a  spirit  lamp,  at  first  very  gently,  then  more  strongly. 
The  heat  generated  in  the  reaction  is  now  so  great  that  the  spirit  lamp 
may  be  removed,  and  still  the  mass  becomes  quite  liquid.  The  crucible 
is  once  more  heated  for  one  and  a  half  to  two  hours  over  a 
Barthel  burner.  The  fused  mass  is  then  dissolved  in  bromine  water 
and  filtered  ;  a  pinch  of  magnesia  added  ensures  a  clear  filtrate. 

The  alkaline  liquid  is  acidified  with  hydrochloric  acid  ;  any  silica  is 
removed  by  evaporation  to  dryness  as  usual,  and  the  sulphuric  acid 
formed  in  the  reaction  is  finally  precipitated  and  weighed  as  barium 
sulphate.  L.  de  K. 

Apparatus  for  Estimating  Sulphur  Dioxide.  E.  Argyriad£;s 
{Chem.  Zentr.,  1907,  i,  500 — 501  ;  from  Bull.  Assoc,  chim.  Soc.  Dist.,  1906, 
24,  511 — 512). — The  apparatus  consists  of  a  graduated  tube,  the  lower 
part  of  which  is  connected  with  a  mercury  reservoir  and  the  top  with  a 
two-way  stopcock,  to  which  has  been  sealed  a  dish-shaped  funnel. 
The  tube  having  been  filled  with  mercury,  the  gas  to  be  tested  is 
introduced  through  the  side  tube  of  the  stopcock  ;  a  definite  volume  of 
standard  iodine  solution  is  placed  in  the  funnel,  and  by  raising  the 
reservoir  100  c.c.  of  the  gas  is  made  to  bubble  slowly  through  the 
iodine  solution.  The  excess  of  iodine  is  then  estimated  with  thio¬ 
sulphate.  L.  de  K. 
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Estimation  of  Free  Acid  in  Superphosphates.  Jos.  van 
Dormael  {Bull.  Soc.  chim.  Belg.,  1907,  21,  103 — 115). — The  following 
process,  consisting  in  extracting  the  sample  with  ether  and  titrating 
the  acid  extract  with  sodium  hydroxide,  is  recommended  as  being  both 
rapid  and  trustworthy.  Five  grams  of  the  superphosphate,  dried  pre¬ 
viously  for  three  hours  in  a  water-oven,  are  shaken  in  a  stoppered 
flask  with  100  c.c.  of  dry  ether  for  three  hours.  The  ethereal  solution 
is  filtered  and  50  c.c.  of  the  filtrate  are  evaporated ;  the  residue  is  dis¬ 
solved  in  water,  the  solution  is  filtered,  if  necessary,  and  then  titrated 
with  Nj 4  sodium  hydroxide  solution,  using  dimethyl-orange  as  indicator. 
When  the  neutral  point  is  reached,  phenolphthalein  is  added  and  the 
titration  continued  until  the  solution  is  neutral  to  the  latter  indicator. 
Alcohol  may  be  employed  instead  of  ether  for  the  extraction,  but 
the  latter  is  preferred,  as  the  filtrate  obtained  is  quite  clear. 

W.  P.  S. 


Apparatus  for  Supply  of  Carbon  Dioxide  in  the  Estimation 
of  Nitrogen  in  Organic  Compounds  by  the  Absolute  Method. 

George  Young  and  Ben  Caudwell  {J.  Soc.  Chem.  Ind.,  1907,  26, 
184 — 185). — The  Woulff’s  bottle  (see  Fig.)  holds  from  2  to  3 

litres  and  is  partly  filled  with  dilute 
sulphuric  acid  (1:1).  The  separating 
funnel  contains  solution  of  potassium 
carbonate  (D  1’5),  and  when  the  tap 
is  opened  it  runs  through  a  into  the 
acid  ;  100  c.c.  generate  enough  gas  to 
expel  all  the  air.  The  further  supply 
is  then  very  easily  regulated.  When 
using  the  apparatus,  it  is  necessary  to 
take  care  that  the  pressure  in  the  nitro¬ 
meter  is  not  reduced  so  far  as  to  draw 
air  through  the  safety  tube. 

L.  de  K. 

“Nitron”  as  a  Micro-Chemical 
Reagent.  H.  L.  Visser  {Chem.  Zentr., 
1907,  i,  302  ;  from  Chem.  Weekblad, 
1906,  3,  743 — 746). — Nitrates  may  be 
estimated  approximately  by  adding  a 
solution  of  nitron  (diphenylewcZoanilodihydrotriazole)  and  comparing 
the  volume  of  the  nitrate  precipitate  with  that  obtained  by  using  a 
nitrate  solution  of  known  strength. 

Nitrous  acid,  chloric  acid,  perchloric  acid,  oxalic  acid,  and  salicylic 
acid  also  give  precipitates  which  are  but  slightly  soluble  and  may  be  dis¬ 
tinguished  microscopically  by  their  crystalline  appearance.  “  Saccharin  ” 
also  may  be  detected  after  it  has  been  converted  by  a  little  alkali  into 
o-sulphaminobenzoic  acid.  Sulphuric  acid,  hydrochloric  acid,  formic 
acid,  acetic  acid,  boric  acid,  benzoic  acid,  tartaric  acid,  citric  acid,  and 
phosphoric  acid  yield  compounds  which  are  readily  soluble.  Micro¬ 
photographs  are  given  in  the  original.  L.  de  K. 
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Methods  for  Detecting  Small  Amounts  of  White  Phosphorus 
in  Presence  of  a  Large  Excess  of  Phosphorus  Sesquisulphide. 

Louis  Aronstein  ( Chem .  Weekblad,  1907,  4,  183 — 191). —  A  reply  to 
C.  van  Eyk  {ibid.,  1906,  No.  41  ;  compare  Aronstein,  Abstr.,  1906, 
ii,  705  and  899  ;  Jungfleisch,  Abstr.,  1905,  ii,  244  ;  Habermann  and 
Oestereicher,  Chem.  Weekblad,  1906,  3,  407).  Phosphorus  sesquisulphide 
reacts  with  lead  acetate  in  accordance  witb  the  equation  P4Ss  +  9H20  = 
H3P02  +  H3P03  +  H3P04  +  PHg  +  3H2S,  lead  sulphide  being  then 
formed.  The  results  of  quantitative  estimations  have  not,  however, 
substantiated  this  equation.  A.  J.  W. 

Estimation  of  Phosphoric  Acid  as  Ammonium  Phospho- 
molybdate.  Henri  Pellet  {Chem.  Zentr.,  1907,  i,  505  ;  from  Bull. 
Assoc.  Chim.  Suer.  Dist.,  1906,  24,  525 — 528). — A  reply  to  Graftiau 
(this  vol.,  ii,  196),  who  uses,  practically,  the  same  process  as  that 
already  advocated  by  the  author.  L.  de  K. 

Estimation  of  Phosphoric  Acid  in  Manures.  Felix  Mach 
{Landw.  Versuchs.-Stat.,  1907,  66,  1 — 62). — It  was  shown  previously 
{ibid.,  63,  81)  that  results  obtained  by  the  method  of  the  German 
Association  were  lower  than  those  obtained  by  Wagner’s  method.  It 
is  now  shown  that  the  two  methods  yield  concordant  results  when 
(in  the  Association’s  method)  the  heating  is  discontinued  as  soon  as  the 
residue  becomes  gelatinous. 

The  greater  portion  of  the  paper  consists  of  a  summary  of  the 
different  volumetric  methods  of  determining  phosphoric  acid. 

N.  H.  J.  M. 

Evolution  of  Combustible  Gases  in  Elementary  Analysis. 
Icilio  Guaresciii  {Atti  R.  Accad.  Sci.  Torino,  1907,  42,  79 — 82). — The 
author  claims  priority  over  Haas  (Trans.,  1906,  89,  570),  since, 
together  with  Grande,  he  showed  {Atti  R.  Accad.  Sci.  Torino,  1898, 
33)  that  the  evolution  of  difficultly  combustible  gases,  such  as 
methane,  often  gives  rise  to  considerable  errors  in  the  estimation  of 
nitrogen,  and  also  in  that  of  carbon  and  hydrogen.  Guareschi 
and  Grande  (Abstr.,  1900,  i,  112)  stated  that  the  evolution  of 
methane  and  also  of  ethane  occurs  especially  with  compounds  con¬ 
taining  the  grouping 

•CH2-CMe2-CH(CN)-  or  *CH(CN)*CMeEt*CH(CN)  . 

The  compounds  investigated  by  Haas  ( loo .  cit .)  are  somewhat  analogous 
with  these,  since  they  contain  two  methyl  groups  attached  to  one 
carbon  atom,  which,  in  its  turn,  is  united  with  two  hydrogenated 
carbon  atoms. 

Similar  observations  were  made,  in  the  case  of  picrotoxin,  by  Francis 
prior  to  1842,  and,  in  the  case  of  a  non-nitrogenous  compound,  by 
Gerhardt  {Comptes  rend.  trav.  chim.,  1846,  174).  T.  H.  P. 

Detection  of  the  Alkali  Metals.  Galeazzo  Piccinini  {Atti  R. 
Accad.  Sci.  Torino.,  1907,  42,  250 — 265). — The  author  has  studied 
the  properties,  more  especially  the  solubilities  in  water  and  other 
reagents,  of  the  2-sodium  and  2-potassium  derivatives  of  3  :  5-dicyano- 
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2-hydroxy-4-methyldihydro-6-pyridone  and  of  3  :  5-dicyano-2-hydroxy- 
4-piperonyldihydro-6  pyridone,  in  order  to  ascertain  whether  these 
compounds  can  be  employed  for  the  detection  of  sodium  and  potassium. 

The  composition  of  these  sodium  and  potassium  derivatives  does  not 
change  with  the  conditions  of  formation.  The  potassium  salts  have 
solubilities  less  than,  and  molecular  weights  much  greater  than,  those 
of  the  hydrogen  tartrate,  platinichloride,  borofluoride,  picrate,  and  per¬ 
chlorate,  so  that  the  formation  of  these  compounds  is  a  far  more 
sensitive  reaction  for  potassium  than  that  of  the  other  salts  mentioned. 
The  fact  that  the  sodium  derivative  of  3 : 5-dicyano-2-hydroxy-4-methyl- 
dihydro-6-pyridone  is  considerably  more  soluble  in  70 — 80%  alcohol 
than  the  corresponding  potassium  compound  admits  of  it  being 
separated  from  the  latter.  The  two  salts  appear  so  different  under 
the  microscope  that  they  can  be  readily  distinguished.  The  salts  can 
be  precipitated  in  solutions  rendered  slightly  acid  by  mineral  acids. 

T.  H.  P. 

Separation  of  Potassium  from  Sodium  as  Potassium  Platini¬ 
chloride.  J6zef  Morozewicz  (Bull.  Acad.  Sci.  Cracow,  1906, 
796 — 803). — In  absolute  alcoholic  solution,  sodium  platinichloride 
dissociates  to  some  extent  according  to  the  equation  Na2PtCl6  =  2NaCl 
+  PtCl4,  and,  since  sodium  chloride  is  practically  insoluble  in  absolute 
alcohol,  the  weight  of  the  potassium  platinichloride  is  found  to  be  too 
large.  In  80%  alcohol,  however,  the  above  dissociation  does  not  take 
place  to  an  appreciable  extent,  and  correct  results  are  found  for  the 
precipitated  potassium  when  alcohol  of  this  concentration  is  used.  In 
order  to  obtain  accuracy  by  the  use  of  absolute  alcohol,  it  is  necessary 
to  add  excess  of  acid  platinic  chloride  (about  four  times  the  theoretical 
amount)  and  thus  diminish  the  dissociation  of  the  sodium  salt. 

H.  M.  D. 

A  Method  for  Estimating  the  True  Alkalinity  of  Ashes. 
K.  Farnsteiner  ( Zeitsch .  JYahr.  Genussm.,  1907,  13,  305 — 338). — It  is 
well  recognised  that  the  phosphates  present  in  ashes  interfere  with 
the  direct  titration  of  the  alkalinity  of  the  latter,  owing  to  the 
influence  of  certain  phosphates  on  the  indicators  used.  To  overcome 
this  difficulty,  the  author  proposes  to  dissolve  the  ash  in  hydrochloric 
acid,  precipitate  the  phosphoric  acid  by  the  addition  of  calcium  chloride 
and  ammonia,  and  to  titrate  the  phosphate-free  solution.  The 
quantities  of  acid  and  ammonia  added  being  known,  the  alkalinity  is 
calculated.  The  details  of  the  process  are  :  A  weighed  quantity  of  the 
ash  is  dissolved  in  from  10 — 20  c.c.  of  A/2  hydrochloric  acid,  and  the 
solution  boiled  gently  in  a  flask  for  about  two  minutes  in  order  to 
expel  all  carbon  dioxide.  The  solution  is  then  transferred  to  a  stoppered 
measuring  cylinder,  from  5 — 10  c.c.  of  a  solution  containing  5%  of 
calcium  chloride  and  10%  of  ammonium  chloride  are  added,  then  20  c.c. 
of  A/2  ammonia,  and  the  whole  is  diluted  to  a  volume  of  100  c.c.  with 
water  frte  from  carbon  dioxide.  The  contents  of  the  cylinder  are  well 
shaken  and  set  aside  overnight ;  next  day  25  c.c.  of  the  clear  solution 
are  titrated  with  A/ 10  hydrochloric  acid,  using  methyl-orange  as 
indicator.  The  alkalinity  is  expressed  by  the  formula  a  =  S  +  s-n, 
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where  a  is  the  weight  of  the  ash,  S  the  volume  of  Nj\  acid  used  for 
dissolving  the  ash,  s  the  volume  of  Nf  1  acid  used  in  the  final  titration, 
and  n  the  volume  of  Nf  1  ammonia  added.  Experiments  with  tri¬ 
calcium  phosphate,  disodium  phosphate,  phosphoric  acid,  and  mixtures 
of  phosphates,  &c.,  gave  results  agreeing  with  the  calculated  values. 
Silicates  count  as  carbonates  in  the  above  process,  but,  as  the  quantity 
of  silicates  occurring  in  the  ash  of  organic  substances  is  generally 
quite  small,  their  influence  may  be  ignored.  The  results  obtained  are 
usually  much  lower  than  those  yielded  by  the  direct  titration  method. 

W.  P.  S. 

The  Presence  of  Traces  of  Zinc  in  Commercial  Alcohol,  and 
its  Detection.  Gabriel  Guerin  (J.  Pharm.  Chim.,  1907,25,  97 — 98). 
— Alcohol  often  contains  traces  of  zinc,  derived  from  zinc-lined  vessels 
in  which  the  spirit  is  stored.  The  quantity  of  zinc  present  is  generally 
too  small  to  be  detected  by  the  usual  tests  without  previous  evapora¬ 
tion  of  the  alcohol,  but  the  following  test,  applied  directly  to  the 
alcohol,  will  detect  the  presence  of  0‘0001  gram  of  zinc  in  100  c.c.  of 
alcohol.  To  50  c.c.  of  the  spirit  are  added  3  c.c.  of  a  chloroform 
solution  of  urobilin,  then  50  c.c.  of  water,  and  a  few  drops  of 
ammonia.  A  green  fluorescence  by  reflected  light  and  a  red  colora¬ 
tion  by  transmitted  light  denote  the  presence  of  zinc  in  the  sample. 

Thomas  Eoman  and  G.  Delluc  point  out  (ibid.,  25,  243)  that  they 
had  previously  observed  the  occurrence  of  zinc  in  alcohol,  and  that  such 
alcohol  gave  a  green  fluorescence  with  urobilin  (Abstr.,  1900,  ii,  700  ; 
1901,  ii,  40).  W.  P.  S. 

Influence  of  Iron  and  Manganese  on  the  Estimation  of 
Zinc  by  Schaffner’s  Process.  M.  Huybrechts  (Bull.  Soc.  chim. 
Bely.,  1907,  21,  121 — 127). — The  estimation  of  zinc  by  this  process 
(titration  with  sodium  sulphide  solution)  yields  trustworthy  results  if 
the  sodium  sulphide  solution  is  standardised  on  a  zinc  solution  contain¬ 
ing  iron  and  manganese  in  quantities  equal  to  the  weights  of  these 
metals  present  in  the  blende  solution  under  examination.  It  is  almost 
impossible  to  separate  zinc  from  iron  and  manganese  by  one  precipita¬ 
tion  with  ammonia.  W.  P.  S. 

Estimation  of  Zinc  as  Carbonate  and  Silicate  in  Ores. 
Percy  H.  Walker  and  Herman  Schreiber  (J.  Amer.  Chem.Soc.,  1907, 
29,  211 — 214). — Zinc  as  silicate. — 0*5  Gram  of  the  ore  is  heated  with 
5  c.c.  of  water  and  10  c.c.  of  hydrochloric  acid  and  filtered  at  once 
before  the  silica  has  time  to  gelatinise.  From  the  filtrate  and  washings 
the  silica  is  then  recovered  as  usual.  One  part  of  silica  =2*17  parts  of 
zinc  as  silicate.  The  results  are  only  approximately  correct. 

Zinc  as  carbonate. — The  process  is  based  on  the  fact  that  foreign 
carbonates  likely  to  occur  in  zinc  ores  (even  magnesite)  withstand  a 
temperature  of  350 — 400°,  whilst  zinc  carbonate  loses  its  carbon  dioxide 
when  heated  at  that  temperature  for  forty-five  minutes.  The  results 
are,  however,  only  approximately  correct.  One  part  of  carbon  dioxide 
=  1*49  parts  of  zinc  as  carbonate.  L.  de  K. 
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The  Ferrocyanide  Method  for  the  [Titration]  of  Zinc. 
W.  H.  Seaman  (J.  Amer.  Ghent.  Soc.,  1907, 29,  205— 211).— The  follow¬ 
ing  process  is  recommended.  0'5  Gram  of  the  ore  is  covered  with  7  c.c. 
of  nitric  acid  and  7  c.c.  of  hydrochloric  acid  are  added.  The  mixture  is 
heated  for  fifteen  minutes  at  a  temperature  not  exceeding  60°,  7  grams 
of  ammonium  chloride  are  added,  and  the  whole  is  evaporated  to  dry¬ 
ness.  Five  c.c.  of  ammonia  are  added,  followed  by  15  c.c.  of  bromine 
water  or  hydrogen  peroxide,  the  liquid  is  boiled  for  three  minutes,  and 
filtered ;  the  iron  precipitate  is  washed  with  a  hot  ammoniacal  solution 
of  ammonium  chloride.  The  filtrate  is  slightly  acidified  with  hydro¬ 
chloric  acid,  boiled  for  three  minutes  with  a  piece  of  aluminium  foil  to 
remove  any  copper,  lead,  and  cadmium,  and  diluted  to  150 — 200  c.c.  It 
is  then  mixed  with  5  c.c.  of  hydrochloric  acid  and  titrated  with  ferro¬ 
cyanide  solution  according  to  Low’s  method,  using  uranium  acetate  as 
indicator  at  a  temperature  of  85 — 90°. 

When  standardising  the  ferrocyanide,  it  is  of  great  importance  that 
the  amount  of  metallic  zinc,  or  zinc  oxide,  used  should  be  about  the 
same  as  that  contained  in  0'5  gram  of  the  ore.  Treatment  with 
bromine  is,  of  course,  unnecessary,  also  the  treatment  with  aluminium, 
but  in  other  respects  the  standardisation  should  be  conducted  as  if  an 
ore  was  being  tested.  L.  de  K. 

Analysis  of  Lithopones.  Fernand  Repiton  (Ann.  Ghim.  anal., 
1907,  12,  93 — 94). — Lithopones  contain  as  the  essential  constituent  zinc 
sulphide.  This  may  be  estimated  by  dissolving  the  sample  in  hydro¬ 
chloric  acid  and  passing  the  hydrogen  sulphide  evolved  through  an 
ammoniacal  solution  of  copper  sulphate  of  known  strength  and  then 
estimating  the  excess  of  copper  left  in  the  solution. 

Any  zinc  present  as  oxide  may  be  extracted  with  a  solution  of 
sodium  acetate  containing  excess  of  acetic  acid  and  then  determined  by 
the  usual  process. 

Lithopone  paint  must  be  first  extracted  with  ether  and  the  process 
applied  to  the  dry  residue.  L.  de  K. 

Separation  of  Zinc  from  Nickel,  Cobalt,  Iron,  and  Manganese 
by  Means  of  Hydrogen  Sulphide.  W.  Funk  ( Zeitsch .  anal.  Ghent., 
1907,  46,  93 — 106). — A  criticism  of  the  various  processes  proposed 
from  time  to  time.  The  best  results  are  obtained  by  adding  to  the 
neutralised  solution  about  two  or  three  times  as  much  sodium  formate 
as  there  is  zinc  present  and  then  passing  a  current  of  hydrogen  sul¬ 
phide  until  all  the  zinc  has  precipitated  and  traces  of  the  other  metallic 
sulphides  are  beginning  to  form.  Instead  of  sodium  formate,  a  few 
drops  of  dilute  hydrochloric  acid  and  a  little  ammonium  chloride  or 
sulphate  may  be  added.  The  precipitate  is  then  collected  and  to  free 
it  from  any  nickel,  &c.,  it  is  redissolved  in  acid,  neutralised  with 
sodium  carbonate,  and,  after  addition  of  sodium  formate,  again  treated 
with  hydrogen  sulphide.  If,  however,  the  zinc  in  a  mixture  strongly 
predominates,  a  single  precipitation  generally  suffices.  L.  de  K. 

Colorimetric  Estimation  of  Lead  in  Drinking  Water. 

Cornelis  Guldensteeden  Egeling  ( Pharm .  Weekblad,  1907,  44, 
338 — 341.  Compare  Abstr.,  1896,  ii,  549). — After  reviewing  the 
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existing  methods  of  estimating  lead  in  drinking  water,  the  author 
describes  a  colorimetric  estimation  with  potassium  chromate. 

0-1827  Gram  of  lead  acetate  is  dissolved  in  water,  a  few  drops 
of  acetic  acid  added,  and  the  solution  made  up  to  100  c.c. 
Dilution  of  10  c.c.  of  this  solution  to  1  litre  yields  a  solution 
containing  0-01  mg.  of  lead  per  litre.  To  100  c.c.  of  the  sample 
in  a  cylinder  are  added  one  drop  of  acetic  acid  and  one  drop 
of  10%  potassium  chromate  solution.  In  presence  of  lead,  a  turbidity 
develops  slowly.  This  turbidity  is  matched  with  the  standard 
lead  solution,  the  best  results  being  obtained  with  samples  containing 
0  5 — 1  mg.  of  lead  per  litre,  after  contact  with  the  reagent  during 
half  an  hour.  With  samples  of  higher  concentration,  dilution  is 
necessary,  and  those  of  lower  concentration  must  be  evaporated  in  pre¬ 
sence  of  a  few  drops  of  acetic  acid.  An  excess  of  potassium  chromate 
must  be  avoided,  as  it  hinders  the  formation  of  lead  chromate.  The 
test  gives  trustworthy  results  for  02  mg.  of  lead  per  litre.  For 
solutions  of  less  concentration  it  is  not  recommended.  A.  J.  W. 

Use  of  Acetylene  as  a  Precipitant.  Hugo  Erdmann  ( Zeitsch . 
anal.  Chem.,  1907,  46,  125 — 127). — Copper  (and  also  silver,  mercury, 
gold,  palladium,  and  osmium)  may  be  precipitated  by  a  current  of 
acetylene.  The  gas  is  conveniently  stored  in  a  gasholder  and  purified 
by  passing  it  over  bleaching  powder  and  through  a  washbottle  contain- 
tain  lead  acetate  solution.  For  testing  purposes  its  aqueous  solution 
or  preferably  its  solution  in  acetone,  which  is  stronger,  may  be 
employed.  L.  deK. 

Estimation  and  Separation  of  Copper  by  Precipitation  with 
Acetylene.  Hugo  Erdmann  and  Oskar  Makowka  {Zeitsch.  anal. 
Chem.,  1907,  40,  128 — 141). — Copper  is  completely  precipitated  by  a 
current  of  acetylene  (see  preceding  abstract)  if  the  liquid  has  been 
made  ammoniacal  and  the  cupric  salt  reduced  to  the  cuprous  state  by 
means  of  hydroxylamine  hydrochloride.  The  precipitate  has  the  com¬ 
position  C2H2OCu2.  The  washed  and  still  moist  precipitate  is  then 
treated  with  nitric  acid  and  the  copper  nitrate  converted  by  ignition 
into  oxide.  Silver,  if  present,  is  removed  previously  with  hydrochloric 
acid  and  mercury  by  heating  with  phosphorous  acid.  When  alkaline 
earths  or  magnesium  are  present,  the  precipitation  may  be  carried  out 
in  presence  of  a  slight  excess  of  acetic  acid.  In  presence  of  aluminium 
or  chromium,  the  precipitation  of  the  hydroxides  by  ammonia  may  be 
prevented  by  addition  of  tartaric  acid.  Permanganates  are  precipitated 
by  acetylene  as  peroxide,  but  the  addition  of  hydroxylamine  reduces 
them  to  manganous  salts  which  are  not  precipitated ;  an  addition  of 
tartaric  acid  is,  however,  advisable  to  prevent  subsequent  precipitation 
of  the  manganese  by  ammonia.  In  presence  of  iron,  tartaric  acid 
should  be  added,  or  else  the  precipitation  should  take  place  in  presence 
of  a  little  free  acetic  acid.  In  presence  of  nickel,  the  precipitation  of 
the  copper  is  carried  out  in  ammoniacal  solution.  In  presence  of 
cobalt,  some  tartaric  acid  should  be  added,  or  else  the  precipitation 
should  take  place  in  acetic  acid  solution.  In  presence  of  lead  it  is  not 
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quite  safe  to  use  tartaric  acid,  but  a  slight  excess  of  acetic  acid  should 
be  added  finally.  In  presence  of  bismuth  or  antimony,  tartaric  acid 
should  be  employed.  In  presence  of  excess  of  arsenic  trioxide,  the 
treatment  with  hydroxylamine  hydrochloride  is  superfluous,  and 
acetylene  may  be  passed  at  once  through  the  ammoniacal  solution.  In 
presence  of  tin  (if  this  has  not  been  removed  as  dioxide)  the  precipita¬ 
tion  by  ammonia  may  be  also  prevented  by  previous  addition  of 
tartaric  acid. 

From  the  filtrates  the  metals  are  then  recovered  as  usual. 

L.  DE  K. 

Gasometric  Estimation  of  Copper  Salts  by  Means  of 
Hydrazine  Sulphate.  Joseph  de  Girard  and  Antoine  de  Saporta 
{Bull.  Soc.  chim .,  1907,  [iv],  1,  294—  295.  Compare  Abstr.,  1904,  ii, 
678,  and  Rimini,  1906,  ii,  897). — Rimini’s  statement  that  the  amount 
of  nitrogen  formed  in  this  reaction  is  greater  than  the  theoretical,  due 
to  a  secondary  action  of  the  hydrazine  on  the  cuprous  oxide  first 
formed,  has  led  the  authors  to  repeat  their  experiments,  and  their 
results  confirm  those  previously  obtained.  They  suggest  that  Rimini’s 
results  may  be  due  to  the  different  conditions  under  which  he  worked, 
and  point  out  that  it  is  important  to  avoid  variation  in  temperature. 

T.  A.  H. 

Simple  Process  for  the  Estimation  of  Corrosive  Sublimate 
in  Dressing  Materials.  Franz  Utz  ( Chem .  Zentr .,  1907,  i,  373  ; 
from  Pharm.  Post.,  39,  785 — 786). — Five  grams  of  the  material  are 
placed  in  an  Erlenmeyer  flask  and  covered  with  water.  Five  c.c.  of 
15%  sodium  hydroxide  solution  and  5  c.c.  of  10%  potassium  iodide 
solution  are  added,  and  then  5  c.c.  of  formalin,  which  at  once  gives  a 
precipitate  of  metallic  mercury.  After  adding  5  c.c.  of  acetic  acid  and 
5  c.c.  of  3  A/10  iodine  solution  and  waiting  for  five  minutes,  the  excess 
of  iodine  is  titrated  with  starch  as  indicator.  Each  c.c.  of  iodine  = 
0*01355  gram  of  mercuric  chloride.  L.  de  K. 

Estimation  of  Manganese  in  Drinking  Water.  Hermann  Noll 
{Zeitsch.  angew.  Chem.,  490 — 492). — Two  hundred  and  fifty  to  five 
hundred  c.c.  of  the  sample  are  mixed  with  1 — 2  c.c.  of  hydrochloric 
acid,  evaporated  to  a  small  bulk,  and  any  iron  is  removed  by  the 
sodium  acetate  method.  The  filtrate  is  then  mixed  with  slight  excess 
of  bromine  and  heated  in  a  flask  for  a  long  time  on  the  water-bath. 
The  manganese  dioxide  formed  is  collected  on  a  small  filter  which, 
after  washing,  is  returned  to  the  flask.  One  hundred  e.e.  of  water,  a 
few  crystals  of  potassium  iodide,  and  3  c.c.  of  hydrochloric  acid  are 
added,  and  the  liberated  iodine  is  then  titrated  with  A/lOO  or  A/IOOO 
thiosulphate,  using  starch  as  indicator.  One  c.c.  of  A/lOO  thiosulphate 
=  0'382  mg.  of  Mn304. 

Titration  of  the  precipitate  with  oxalic  acid  and  potassium  perman¬ 
ganate  gave  results  less  satisfactory.  L.  de  K. 

Quantitative  Separation  of  Iron  from  Titanium  and 
Aluminium.  Application  of  a  Diaphragm  to  Quantitative 
Electrolytic  Analysis.  Giuseppe  Maori  and  G.  Ercolini  {Atti  R. 
Accad.  Lincei,  1907,  [v],  10,  i,  331 — 336). — The  authors  have  devised 
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a  method  by  which  minerals  containing  titanium  may  be  dissolved  and 
the  iron  present  in  the  solution  estimated  electrolytically.  Iron  is 
only  deposited  quantitatively  in  the  absence  of  mineral  acids,  the  usual 
method  of  satisfying  this  condition  being  by  adding  a  large  proportion 
of  alkali  tartrate  or  citrate.  From  such  a  solution,  the  iron  is  not 
deposited  in  a  pure  state,  but  in  admixture  with  carbon.  The  authors 
avoid  this  difficulty  by  separating  the  anodic  and  cathodic  spaces  by 
means  of  a  parchment  diaphragm. 

The  mineral  is  fused  with  potassium  hydrogen  sulphate  and  the  mass 
gently  heated  in  the  crucible  with  concentrated  sulphuric  acid  and 
afterwards  poured  into  water.  In  this  way  the  whole  of  the  iron, 
titanium,  and  aluminium  pass  into  solution,  together  with  part  of  the 
silica,  the  remainder  of  which,  and  also  the  calcium  sulphate,  are 
undissolved.  The  insoluble  part  is  filtered  oil  and  washed  with  water 
and  sulphuric  acid,  whilst  the  dissolved  silica  is  precipitated  from  the 
filtrate  by  adding  excess  of  sodium  potassium  tartrate  and  ammonia. 
The  filtrate  from  this  precipitate  is  placed  in  a  platinum  dish  which 
serves  as  cathode.  Supported  over  this  so  that  the  smaller  end,  over 
which  parchment  paper,  extracted  with  hydrochloric  acid,  is  tied 
tightly,  dips  below  the  surface  of  the  liquid,  is  a  glass  bell-jar  contain¬ 
ing  water  rendered  conducting  by  means  of  sodium  hydroxide.  In 
this  alkaline  solution  is  immersed  a  platinum  anode.  The  electro¬ 
lysis,  which  is  carried  on  under  a  voltage  of  110  and  a  cathode  current 
density,  NDIW,  of  0’39  rising  finally  to  0-78,  is  slow  and  may  occupy 
twenty-four  hours,  during  which  time  the  anodic  liquid  must  be 
prevented  from  becoming  acid  by  the  addition  of  sodium  hydroxide 
and  the  cathodic  one  from  being  too  alkaline  by  addition  of  tartaric 
acid.  The  iron  is  thus  obtained  in  an  adhesive,  compact  layer,  the  com¬ 
pletion  of  the  deposition  being  determined  by  testing  the  liquid  with 
hydrochloric  acid  and  potassium  ferrocyanide.  The  platinum  dish  is 
washed  with  water  and  alcohol,  dried  at  90°,  and  weighed.  The  anodic 
and  cathodic  solutions,  together  with  the  diaphragm  and  washings,  are 
acidified  with  sulphuric  acid  and  evaporated  in  a  muffle  until  the  tartaric 
acid  and  parchment  are  completely  carbonised.  The  mass  is  heated  with 
concentrated  sulphuric  acid  until  it  all  dissolves  and  the  cooled  liquid 
poured  into  water,  from  which  the  titanium  and  aluminium  are  pre¬ 
cipitated  by  addition  of  ammonium  chloride  and  ammonia.  After 
washing,  the  precipitate  is  heated  with  a  slight  excess  of  sodium 
hydroxide  solution  (26°  Be.),  which  dissolves  the  aluminium  hydroxide. 
The  insoluble  titanic  anhydride  is  washed  and  weighed,  and  the 
aluminium  precipitated  from  the  solution  by  heating  with  excess  of 
ammonium  chloride  and  ammonia.  T.  H.  P. 

Action  of  Phenylhydrazine  on  Molybdates.  M.  Emmanuel 
Pozzi-Escot  (inn.  Ghim.  anal.,  1907,  12,  92). — If  to  a  solution  of  an 
alkaline  molybdate  is  added  a  little  phenylhydrazine  acetate,  a  wine- 
coloured  liquid  is  obtained,  and  also  a  similarly  coloured  precipitate. 

If  before  adding  the  phenylhydrazine  some  tannic  acid  is  added,  the 
liquid  turns  orange,  and  then  under  the  influence  of  the  phenyl¬ 
hydrazine  a  yellow  or  mahogany-brown  precipitate  is  formed  according 
to  concentration.  L.  de  K. 
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Volumetric  Estimation  of  Titanium.  Gino  Gallo  (Atii  R. 
Accad.  Lincei,  1907,  [v],  10,  i,  325 — 330.  Compare  Knecht,  Abstr., 
1903,  ii,  217 ;  Knecht  and  Hibbert,  Abstr.,  1903,  ii,  509). — The 
method  devised  by  the  author  for  estimating  titanium  volumetrically 
is  based  on  the  fact  that  salts  of  titanium  sesquioxide  are  oxidised  to 
salts  of  titanium  dioxide  by  ferric  salts,  which  are  thereby  converted 
into  ferrous  salts  :  Ti2(S04)3  +  Fe2(S04)3  =  2Ti(S04)2  +  2FeS04. 

Titanic  and  metatitanic  acids  are  reduced  to  sesqui-salts  by  means  of 
zinc  and  sulphuric  acid,  the  latter  being  used  in  the  proportion  of 
about  10  c.c.  (D  1'3)  to  100  c.c.  of  solution.  The  reduction  should  be 
carried  out  at  a  temperature  not  exeeding  10°  in  a  vessel  filled  with 
carbon  dioxide  and  closed  by  a  Bunsen  valve,  the  zinc  being  added 
gradually  ;  under  these  conditions  the  reduction  occupies  about  five 
hours,  but  it  is  safer  to  allow  about  twelve  hours,  especially  if  iron  is 
present  in  the  solution.  The  liquid  is  filtered  through  glass  wool 
inside  a  vessel  through  which  carbon  dioxide  is  kept  passing,  the  filter 
being  washed  several  times  with  water  which  has  previously  been 
boiled,  cooled,  and  saturated  with  carbon  dioxide.  Three  c.c.  of 
saturated  potassium  thiocyanate  solution  are  now  added,  and  a  solution 
of  ferric  alum  of  known  titre  and  free  from  ferrous  salt  is  run  in  from 
a  burette  until  a  permanent  red  coloration  is  obtained. 

When,  as  is  usually  the  case,  the  titanium  is  accompanied  by  iron, 
either  of  the  two  following  methods  of  procedure  may  be  employed  : 
(1)  after  the  reduction  by  means  of  zinc,  the  liquid  is  made  up  to  a 
known  volume  and  divided  into  two  equal  parts,  care  being  taken  to 
avoid  oxidation.  In  one  portion  the  titanium  is  estimated  by  titra¬ 
tion  with  ferric  alum,  whilst  the  other,  by  titration  with  perman¬ 
ganate,  gives  the  titanium  plus  the  iron.  Where  permanganate  is 
used,  a  blank  experiment  should  be  made  to  estimate  the  iron  in  the 
zinc  used  for  the  reduction.  (2)  The  liquid  is  divided  into  two 
portions,  in  one  of  which,  after  reduction  by  hydrogen  sulphide,  the 
iron  alone  is  estimated  by  means  of  permanganate,  whilst  the  other  is 
reduced  by  zinc  and  titrated  with  ferric  alum  to  obtain  the  titanium. 

The  method  can  be  applied  to  the  estimation  of  titanium  and  iron 
in  presence  of  substances  such  as  aluminium,  silica,  and  zirconium, 
which  are  not  acted  on  by  zinc.  The  modes  of  adapting  the  process 
to  iron  and  steel,  silicates  and  bauxite  are  described. 

In  the  case  of  silicates  and  other  minerals,  the  precipitate,  yielded 
by  ammonium  hydroxide  and  constituted  usually  of  the  hydroxides  of 
aluminium,  iron,  and  zirconium,  together  with  orthotitanic  acid,  is 
boiled  with  excess  of  potassium  hydroxide  solution  to  remove  the 
aluminium  hydroxide,  which  can  then  be  reprecipitated  and  weighed. 
The  insoluble  residue  is  dissolved  in  hydrochloric  acid,  reprecipitated 
with  ammonium  hydroxide,  washed,  dried,  and  weighed ;  this  gives 
Fe203,  Ti02,  and  Zr02.  This  mixture  is  then  fused  with  potassium 
hydrogen  sulphate,  and  the  iron  and  titanium  estimated  volumetrically 
in  the  liquid  obtained  by  treating  the  cooled  mass  with  sulphuric 
acid. 

Test  estimations  show  that  the  above  method  yields  accurate  results. 

T.  H.  P. 
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Critical  Studies  on  Volumetric  Estimations  of  Bismuth. 

L.  Moses  ( Zeitsch .  anal.  Chem.,  1907,  46,  223 — 241). — The  author 
finds  most  of  the  processes  proposed  from  time  to  time  for  the 
volumetric  estimation  of  bismuth  to  be  quite  untrustworthy,  but 
recommends  the  chromate  method  as  modified  by  Rupp  and  Schaumann. 
In  this  process,  the  bismuth  solution  is  precipitated  with  an  excess  of 
potassium  chromate,  and  in  an  aliquot  part  of  the  filtrate  the  chromate 
remaining  is  estimated  Volumetrically  as  usual.  On  account  of  the 
great  concentration  of  the  liquid,  the  measurements  should  be  made 
with  scrupulous  care.  The  precipitation  of  the  bismuth,  as  directed 
by  Riederer,  with  ammonium  molybdate,  and  estimation  of  the  excess 
of  molybdate  by  reduction  with  zinc  and  subsequent  titration  with 
permanganate,  is  also  a  trustworthy  process.  L.  de  K. 

Detection  and  Colorimetric  Estimation  of  Traces  of  Gold  by 
Means  of  Phenylhydrazine.  M.  Emmanuel  Pozzi-Escot  (Ann.  Chim. 
anal.,  1907,  12,  90 — 91). — The  finely-powdered  mineral  is  treated  with 
freshly  prepared  chlorine  water  and  the  excess  of  chlorine  is  expelled 
by  warming.  The  solution,  measuring  20 — 25  c.c.,  is  acidified  with 
formic  acid  and  a  few  drops  of  phenylhydrazine  hydrochloride  solution 
are  added  when  the  least  trace  of  gold  is  shown  by  the  bluish-violet 
colour  (transmitted  light).  By  comparison  with  a  solution  containing 
a  known  amount  of  gold,  a  fair  idea  as  to  the  gold  content  of  the 
mineral  will  be  obtained.  L.  de  K. 

Hot-gilding,  and  Discoloration  of  Gilded  Surfaces.  Heinrich 
Struve  (Zeitsch.  anal.  Chem.,  1907,  46,  106 — 124). — It  is  very 
difficult  to  judge  from  the  external  appearance  whether  a  metal,  copper 
for  instance,  has  been  gilded  by  means  of  the  old  gold-amalgam 
process  or  by  the  modern  galvanic  method,  but  when  the  amalgamation 
process  has  been  applied,  the  coating  always  retains  traces  of  mercury. 

The  discoloration  of  the  surface  on  exposure  to  the  air  is  due  to 
formation  of  copper  oxide,  as  the  amalgam  always  dissolves  more  or 
less  copper.  L.  de  K. 

Behaviour  of  Some  Noble  Metals  towards  Acetylene.  Oskar 
Makowka  (Zeitsch.  anal.  Chem.,  1907,  46,  145 — 150). — Palladium 
may  be  separated  quantitatively  from  platinum  and  iridium  by  means 
of  acetylene  in  acid  solutions,  as  these  metals  are  not  affected.  Osmium, 
however,  is  completely  precipitated.  Gold  is  also  completely  reduced 
to  metal,  but  not  in  alkaline  solution.  After  igniting  the  joint 
precipitate  of  gold  and  palladium  in  a  current  of  hydrogen,  the  latter 
metal  may  be  extracted  with  hot  nitric  acid.  L.  de  K. 

Separation  and  Estimation  of  Palladium  by  Means  of 
Acetylene.  Hugo  Erdmann  and  Oskar  Makowka  (Zeitsch.  anal. 
Chem.,  1907,  46,  141 — 145). — Palladium  may  be  precipitated  quantita¬ 
tively  by  passing  a  current  of  acetylene  through  a  solution  containing 
about  one-fifth  of  its  bulk  of  free  hydrochloric  acid.  The  precipitate 
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is  ignited,  preferably  with  addition  of  ammonium  nitrate,  and  the 
residual  mass  is  then  fully  reduced  to  metal  by  heating  in  a  current  of 
hydrogen. 

Any  copper  remaining  in  the  filtrate  may  be  reduced  with  ammonia 
and  hydroxylamine  hydrochloride,  and  then  also  precipitated  by 
acetylene  (see  this  vol.,  ii,  399).  L.  de  K. 

Osmium.  Carl  Paal  and  Conrad  Amberger  [Ber.,  1907,  40, 
1378 — 1391). — The  authors  have  tested  the  validity  of  a  number  of 
the  methods  suggested  for  estimating  osmium  and  found  several  of 
them  to  yield  untrustworthy  results. 

The  method  by  separating  osmium  from  alkaline  osmate  solutions 
as  osmyldiammine  chloride  by  addition  of  ammonium  chloride  and 
hydrochloric  acid,  and  then  heating  in  a  current  of  hydrogen,  is  in¬ 
accurate,  as  also  is  the  method  of  Leidi6  and  Quennessen  (Abstr.,  1903, 
ii,  576).  According  to  the  latter,  osmium  separates  when  aluminium 
acts  on  an  alkaline  solution  of  sodium  osmate,  Na20s04 ;  the  authors 
now  find  that  the  method  is  also  inapplicable  when  amalgamated 
aluminium  is  substituted  for  aluminium,  and  further  that  the  osmium 
precipitates  do  not  contain  osmium  alone,  but  the  dioxide  or  its 
hydrate. 

Satisfactory  results  are  obtained  by  precipitating  with  dilute 
sulphuric  acid  from  solutions  containing  potassium  or  sodium  osmates, 
such  as  are  obtained  when  osmium  tetroxide  is  dissolved  in  aqueous 
alcoholic  potassium  hydroxide.  The  method  was  tested  as  follows. 
Weighed  amounts  of  osmium  tetroxide  were  dissolved  in  3  c.c.  of 
15%  potassium  hydroxide,  25  c.c.  of  water  added,  and  then  5  c.c.  of 
alcohol ;  the  mixture  was  then  warmed  at  40 — 50°  in  order  to  form 
potassium  osmate.  A  slight  excess  of  dilute  sulphuric  acid  was  then 
added,  and  then  10  c.c.  more  of  alcohol  in  order  to  prevent  reoxidation. 
After  ten  to  twelve  hours,  a  bluish-black  deposit  settled,  whilst  the 
supernatant  liquid  was  colourless  and  free  from  osmium.  The 
precipitate  was  then  filtered,  washed  with  aqueous  alcohol,  and  con¬ 
verted  into  metallic  osmium  by  reduction  in  a  current  of  hydrogen. 

Fr^my  describes  a  method  whereby  osmium  disulphide  is  precipitated 
from  solutions  of  potassium  osmate  by  means  of  hydrogen  sulphide. 
The  authors  converted  this  precipitate  into  metallic  osmium  but  the 
results  obtained  are  generally  too  low. 

The  method  of  estimating  osmium  by  reducing  alkaline  osmates  by 
hydrazine  hydrate  and  then  weighing  as  metallic  osmium  does  not 
give  satisfactory  results. 

Osmium  tetroxide,  as  obtained  by  heating  osmium  preparations  in  a 
current  of  oxygen,  cannot  be  converted  quantitatively  into  osmium. 
Satisfactory  results  are,  however,  obtained  when  alcoholic  solutions 
of  osmium  tetroxide  are  reduced  by  a  dilute  aqueous  solution  of 
formaldehyde.  The  reduction  product  first  forms  a  colloidal  solution, 
but  is  gradually  entirely  precipitated,  and  is  then  converted  into  metallic 
osmium  by  heating  in  a  current  of  hydrogen  at  230 — 250°. 

The  reduction  may  also  be  effected  by  means  of  alcohol  or  hydrazine 
hydrate,  good  results  having  been  attained  in  both  cases. 


A.  McK. 
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Estimation  of  Higher  Alcohols  in  Spirits  :  the  Ester  Iodine 
Method.  Charles  Henry  Bedford  and  Robert  L.  Jenks  ( J Soc. 
Chem.  Ind.,  1907,  28,  123 — 126). — In  order  to  estimate  not  only  the 
amyl  but  also  the  intermediate  (butyl  and  propyl)  alcohols  the  follow¬ 
ing  procedure  is  recommended.  The  spirit  freed  from  esters  and 
aldehydes  is  reduced  to  20  vol.%  alcohol,  and  to  30  c.c.  of  this  are 
added  25  grams  of  dry  calcium  chloride,  and  the  solution  is  shaken 
twice  in  succession  with  50  c.c.  of  carbon  tetrachloride.  The  100  c.c. 
thus  obtained  are  washed  twice  with  30  c.c.  of  calcium  chloride  (D  1-4) 
and  the  alcohols  are  then  converted  into  nitrites  by  adding  a  mixture 
of  1  gram  of  sodium  nitrite  and  2  grams  of  potassium  hydrogen 
sulphate  (Beckmann,  Abstr.,  1905,  ii,  768).  The  nitrite  formed  is 
then  estimated  by  the  potassium  iodide  method  (Dunstan  and  Dymond, 
Abstr.,  1890,  193).  The  authors  find  that’  the  reaction  between  the 
nitrite  and  the  potassium  iodide  is  much  accelerated  by  addition  of 
20  c.c.  of  absolute  alcohol. 

Another  portion  of  the  sample  may  then  be  tested  according  to  the 
Allen-Marquardt  method  (oxidation  with  chromic  acid  and  titration 
with  standard  alkali).  This  gives  the  amyl  alcohol  only,  so  the 
butyl-propyl  alcohols  are  found  approximately  by  difference. 

L.  de  K. 

A  New  Mercury  Solution  as  a  Reagent  for  Aldehydes, 
Especially  Formaldehyde.  E.  Feder  (Arch.  Pharm.,  1907,  245, 
25 — 28). — Two  solutions  are  made,  one  containing  20  grams  of  mer¬ 
curic  chloride,  the  other  100  grams  of  sodium  sulphite  and  80  grams 
of  sodium  hydroxide  per  litre.  J ust  before  use,  a  suitable  volume  of 
the  alkaline  sulphite  solution  is  added  rapidly  to  an  equal  volume  of 
the  mercuric  solution,  which  is  shaken  during  the  process.  Aldehydes 
give  a  grey  precipitate  with  this  mixture,  whereas  ammonium  salts 
give  a  white  precipitate.  With  10  c.c.  of  the  reagent  O' 05  mg.  of 
formaldehyde  produces  a  distinct  reaction  after  one  to  two  minutes. 
Dextrose  reacts,  but  the  reagent  cannot  be  used  to  detect  it  in  urine, 
because  urine  free  from  dextrose  also  produces  the  reaction. 

By  allowing  the  grey  precipitate  of  metallic  mercury  to  settle 
thoroughly,  collecting  it  in  an  Allihn  filter-tube,  and  weighing  it,  an 
estimation  of  formaldehyde  is  possible,  with  an  error  of  -  1*5%  of  the 
whole:  Hg=C2H20.  C.  F.  B. 

A  New  Reaction  for  Chloral.  Ercole  Covelli  (Chem.  Zeit., 
1907,  31,  342). — One  c.c.  of  castor  oil  is  heated  in  a  porcelain  capsule 
on  the  water-bath  for  ten  minutes,  and  in  the  centre  of  the  oil  is  then 
placed  a  small  lump  of  antimony  trichloride,  when  an  orange-yellow, 
resinous  mass  is  formed.  If  now  a  trace  of  chloral  hydrate  is  dropped 
on  to  this  mass,  a  spot  is  gradually  formed  of  a  fine  bluish-green  colour. 
The  chloral  hydrate  may  also  be  dissolved  in  castor  oil  and  the  solution 
heated  on  the  water-bath  with  a  little  antimony  trichloride,  when  a 
blue  ring  is  gradually  formed  around  the  latter.  To  detect  chloral  in 
aqueous  solution,  the  liquid  is  agitated  with  ether ;  this  is  then  mixed 
with  1  c.c.  of  castor  oil,  evaporated  on  the  water-bath,  and  dried  over 
sulphuric  acid  ;  the  test  is  then  applied.  The  colour  is  also  formed  by 
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adding  sulphuric  acid  to  a  solution  of  chloral  hydrate  and  castor  oil  in 
a  mixture  of  equal  parts  of  ether  and  chloroform,  or  by  simply  warming 
a  mixture  of  sulphuric  acid,  castor  oil,  and  chloral.  The  colouring 
matter  is  soluble  in  chloroform,  but  insoluble  in  water,  and  fades  when 
boiled  with  alcohol  or  by  treatment  with  potassium  hydroxide.  The 
reaction  is  characteristic  for  chloral.  L.  de  K. 

Influence  of  Creatinine  in  Modifying  the  Reactions  of  Sugar 
in  Urine.  Hugh  Maclean  ( Biochem .  J.,  1907,  2,  156 — 173). — The 
presence  of  creatinine  markedly  interferes  with  Fehling’s  reaction. 
Creatine,  if  present,  bas  a  similar  although  less  marked  effect.  It 
holds  the  reduced  oxide  in  solution.  The  differences  of  tint  from  red 
to  yellow  of  the  precipitate  when  it  occurs  is  due  to  admixtures  of 
the  cuprous  oxide  and  hydroxide,  and  all  shades  may  be  obtained  by 
varying  the  different  amounts  of  sugar  and  creatinine.  In  the  nitro- 
prusside  test  for  acetone,  it  is  important  not  to  heat  the  alkaline 
mixture  of  nitroprusside  before  adding  the  acetic  acid,  for  heat  alone 
so  alters  the  nitroprusside  that  it  gives  a  blue  colour  on  adding  the 
acetic  acid  apart  from  the  presence  of  either  acetone  or  creatinine. 
Creatinine  when  boiled  with  alkali  of  half  the  strengh  of  Fehling’s 
solution  is  partly  converted  into  creatine,  and  partly  destroyed  ;  four 
to  seven  minutes’  boiling  leads  to  a  loss  of  50%  of  the  creatinine. 
Creatine  resists  this  action  longer.  Sugar  in  weak  solutions  can  be 
absolutely  destroyed  by  boiling  with  2 — 4%  sodium  hydroxide  for  a  few 
seconds.  W.  D.  H. 

Wine  Analysis.  Estimation  of  Sugars,  Reducing  Substances, 
and  Dextrin.  Henri  Pellet  (Bull.  Assoc.  Chim.  Suer.  Dist.,  1907, 
24,  1213 — 1215). — A  criticism  of  the  [French]  official  method.  For 
polariscopic  purposes  it  is  recommended  to  destroy  the  red  colouring 
matter  of  the  wine  by  cautious  addition  of  sodium  hypochlorite  solu¬ 
tion  followed  by  a  few  c.c.  of  normal  lead  acetate.  When  estimating 
the  reducing  substances  before  and  after  inversion  with  hydrochloric 
acid,  it  is  unnecessary  to  submit  the  sample  to  a  preliminary  treatment 
with  lead  solution,  &c.  Dextrin  is  not  affected  by  treatment  with 
hydrochloric  acid,  but  it  is  converted  quantitatively  into  dextrose  by 
heating  the  wine  for  two  or  three  hours  with  an  equal  volume  of  8% 
sulphuric  acid  on  the  water- bath.  The  author  prefers  the  gravimetric 
estimation,  as  copper  oxide.  L.  de  K. 

Influence  of  Basic  Lead  Acetate  on  the  Rotation  of  Sucrose 
in  Aqueous  Solution.  Frederick  Bates  and  J.  C.  Blake  ( Zeitsch . 
Ver.  deut.  Zuckerind,  1907,  614,  314 — 323). — It  has  been  stated  by  von 
Lippmann  ( Chemie  der  Zuckerarten,  2,  1185)  that  basic  lead  acetate  in 
aqueous  solution  has  no  influence  on  the  rotation  of  sucrose.  The 
results  of  the  authors’  experiments  show  this  statement  to  be  in¬ 
correct,  the  rotation  of  sucrose  being  at  first  slightly  decreased  and 
afterwards  considerably  increased  by  the  presence  of  increasing 
quantities  of  the  basic  acetate. 

The  sucrose  employed  was  highly  purified  commercial  sugar,  26*048 
grams  of  which  in  100  c.c.  of  solution  at  20°  gave  a  rotation  of  99*9 
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Ventzke  divisions  when  read  in  a  20-cm.  tube.  The  basic  lead  acetate 
solution  (D15  1‘25)  was  prepared  either  by  boiling  aqueous  lead  acetate 
with  lead  oxide  or  by  dissolving  the  pure  basic  acetate  in  water.  All 
the  apparatus  used  was  calibrated  at  20°,  for  which  temperature  the 
readings  were  corrected. 

The  presence  of  1  c.c.  of  the  lead  acetate  solution  in  100  c.c.  of  the 
sugar  solution  lowers  the  rotation  to  a  minimum  of  about  99‘78 
Ventzke  divisions,  whilst  with  6  c.c.  the  rotation  is  again  99  9  ;  with 
20  c.c.,  99‘45,  and  with  63  c.c.,  98'95. 

This  influence  of  basic  lead  acetate  on  the  rotation  of  sucrose  appears 
to  be  due  to  the  formation  of  a  soluble  lead  sucrate,  the  rotation  of 
which  differs  from  that  of  sucrose.  T.  H.  P. 

Estimation  of  Sucrose  and  Reducing  Sugars  in  Liquid 
Sugar  Products.  Ferdinand  Gerhard  Wiechmann  (Zeitsch.  Ver. 
deut.  ZucJcerind,  1907,  612,  65 — 75). — The  author  has  analysed  a  large 
number  of  sugar  syrups  by  various  methods  which  have  been  proposed, 
and,  as  a  consequence  of  the  results  obtained,  proposes,  on  behalf  of 
the  International  Commission,  the  adoption  of  the  following  procedure 
in  the  examination  of  these  products.  Fehling’s  solution  is  to  be  used 
in  Soxhlet’s  modification,  containing  34‘639  grams  of  crystallised 
copper  sulphate,  173  grams  of  Rochelle  salt,  and  50  grams  of  sodium 
hydroxide  per  litre,  the  copper  sulphate  and  alkaline  tartrate  solutions 
being  stored  separately  and  mixed  just  before  using. 

Twenty-six  grams  of  the  syrup  are  dissolved  in  about  75  c.c.  of 
water  in  a  100  c.c.  flask  and  sufficient  basic  lead  acetate  solution 
(Intern.  Com.  Standard)  added  to  effect  complete  clarification  of  the 
solution,  any  excess  of  the  clearing  agent  being  precipitated  by  means 
of  a  10%  sodium  chloride  or  sulphate  solution ;  the  liquid  is  then  made 
up  to  the  100  c.c.  mark  with  water,  shaken,  and  filtered.  The  follow¬ 
ing  estimations  are  then  made.  (1)  Total  sugar. — *To  50  c.c.  of  the 
filtered  solution,  5  c.c.  of  38%  hydrochloric  acid  (D  1-188)  are  added 
and  the  mixture  heated  on  a  water-bath  in  three  minutes  to  67 — 70°. 
The  solution  is  then  kept  well  shaken  and  the  temperature  maintained 
as  nearly  as  possible  at  69°  for  five  minutes,  at  the  end  of  which  time 
the  liquid  is  rapidly  cooled  and  50  c.c.  of  it  made  up  to  1  litre  with 
water]  25  c.c.  of  the  solution  thus  obtained,  corresponding  with  0‘1625 
gram  of  the  syrup,  are  neutralised  by  the  addition  of  about  25  c.c.  of 
a  sodium  carbonate  solution  containing  1'7  grams  of  the  crystallised 
salt  per  litre.  Fifty  c.c.  of  Fehling’s  solution  are  added  and  the 
mixture  heated  to  boiling  in  about  four  minutes  and  kept  boiling  over 
a  small  flame  for  exactly  three  minutes,  counting  from  the  rising  of 
bubbles  of  steam  from  the  walls  of  the  vessel  and  from  the  interior  of 
the  liquid.  The  liquid  is  then  cooled  immediately,  mixed  with  100  c.c. 
of  boiled,  cooled,  distilled  water,  and  filtered  as  usual  through  an 
asbestos  filter,  the  precipitate  being  washed  successively  with  hot 
water,  alcohol,  and  ether,  and  dried  for  thirty  minutes  at  100°.  After 
cooling  over  calcium  chloride,  the  cuprous  oxide  is  weighed  and  the 
weight  multiplied  by  0’888  to  give  the  equivalent  amount  of  copper; 
the  sucrose  corresponding  with  the  latter  is  read  off  from  the  German 
Government  Tables  (Law  of  July  9th,  1887).  (2)  Reducing  sugar. — 
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Four  c.c.  of  the  clarified  solution  are  made  up  to  100  c.c.  with  water,  and 
50  c.c.  of  the  solution  thus  prepared,  corresponding  with  0‘52  gram 
of  the  syrup,  boiled  with  50  c.c.  of  Fehling’s  solution  for  three 
minutes  as  described  above.  The  amount  of  copper  thus  obtained  is 
subtracted  from  the  corresponding  amount  found  in  the  estimation  of 
the  total  sugar,  the  remainder  representing  the  real  quantity  of  sucrose 
present.  The  amount  of  sucrose  corresponding  with  the  weight  of 
copper  obtained  in  the  estimation  of  reducing  sugar  is  read  off  from 
the  tables  referred  to  above  and  is  then  divided  by  0‘95  to  convert  it 
into  invert  sugar.  T.  H.  P. 

Detection  of  Small  Quantities  of  Raffinose.  Carl  Neuberg 
and  Fritz  Marx  ( Zeitsch .  Ver.  deut.  Zuckerind ,  1907,  015,  453 — 456). 
— The  hydrolysis  of  raffinose  by  emulsin,  which  converts  it  into 
galactose  and  sucrose  (this  vol.,  i,  389),  may  be  used  as  a  means  of 
detecting  small  proportions  of  this  sugar  mixed  with  non-reducing 
sugars.  Thus,  the  authors  find  that  when  a  solution  containing  0’04 
gram  raffinose  and  10  grams  sucrose  per  100  c.c.  is  mixed  with  a  little 
emulsin  and  a  drop  or  two  of  toluene  and  the  solution  kept  at  38°  for 
forty-eight  hours,  the  galactose  formed  from  the  raffinose  can  be 
detected  by  its  reducing  action  on  Fehling’s  solution.  Although  the 
action  of  the  emulsin  is  not  prohibited  by  the  faintly  alkaline  reaction 
of  commercial  sucrose,  it  is  best  to  use  for  the  test  a  solution  neutral 
to  phenolphthalein. 

The  test  naturally  fails  in  presence  either  of  reducing  sugars  or  of 
other  sugars  hydrolysed  by  emulsin,  such  as  stachyose,  which  is,  how¬ 
ever,  of  very  rare  occurrence.  Care  must  be  taken  that  no  glucosides 
are  present. 

Commercial  preparations  of  emulsin,  when  digested  with  water,  in 
some  cases  yield  solutions  which  reduce  Fehling’s  solution.  Such  may 
be  purified  as  follows.  Ten  grams  of  the  emulsin  are  shaken  by  means 
of  a  machine  for  two  hours  with  100 — 200  c.c.  of  water  and  a  drop  of 
toluene,  the  solution  being  afterwards  left  for  thirty-six  hours  and 
then  filtered.  The  clear  solution  is  mixed  with  four  times  its  volume 
of  absolute  alcohol,  the  flocculent  precipitate  being  collected,  after  half 
an  hour,  on  a  filter  and  washed  with  alcohol  and  ether.  The  emulsin 
so  purified  is  active  and  stable.  T.  H.  P. 

Detection  of  Hydrocyanic  Acid  by  Means  of  Paper 
Impregnated  with  Phthalophenone.  Thi^ry  (J.  Pharm.  Ghim., 
1907,  25,  51 — 53). — An  alkaline  solution  of  phthalophenone  is 
prepared  by  dissolving  0-5  gram  of  phenolphthalein  in  30  c.c.  of 
absolute  alcohol,  sufficient  water  to  produce  a  faint  turbidity  is  added, 
and  then  20  grams  of  sodium  hydroxide.  Aluminium  powder  is 
introduced,  a  little  at  a  time,  until  the  solution  is  decolorised ;  the 
solution  is  now  diluted  to  a  volume  of  150  c.c.  with  boiled  and  cooled 
water,  and  then  filtered.  To  apply  the  test,  strips  of  paper,  previously 
steeped  in  a  0'05%  copper  sulphate  solution  and  dried,  are  moistened 
with  a  few  drops  of  the  alkaline  phthalophenone  solution,  and  immersed 
in  the  solution  containing  the  hydrocyanic  acid.  The  red  coloration 
produced  is  permanent  for  twenty-four  hours.  Solutions  containing 
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ammonium  persulphate,  sodium  peroxide,  or  perchlorate  also  give  a 
positive  reaction  with  the  test-paper,  but  the  coloration  fades  slowly  ; 
hydrogen  peroxide,  ferric  chloride,  nitric  acid,  and  ethyl  nitrate  do  not 
give  a  reaction.  The  test  will  detect  the  presence  of  1  part  of  hydro¬ 
cyanic  acid  in  2,000,000.  W.  P.  S. 

Toxicological  Detection  of  Hydrocyanic  Acid.  Giovanni 
Calvi  and  Mario  Malacarne  ( Chem .  Zentr.,  1907,  i,  676  ;  from  Giorn. 
Pharm.  Chirn.,  50,  5 — 9). — The  decomposition  of  alkali  cyanides  is 
much  accelerated  by  the  action  of  the  air,  particularly  in  presence  of 
matters  in  a  state  of  decomposition  containing  free  acid.  Alcohol, 
which  prevents  putrefaction  of  the  organs,  also  retards  the  decom¬ 
position  of  hydrocyanic  acid,  so  that  this  poison  may  be  detected 
even  after  one  month.  L.  de  K. 

Volumetric  Estimation  of  Some  Combined  Organic  Acids. 
Rene  Duciiemin  and  Gaston  Criquebeuf  (Bull.  Assoc.  Chim.  Suet'. 
Dut.,  1907,  24,  1216 — 1220). — Neutral  acetates,  propionates,  and 
butyrates  may  be  conveniently  titrated  with  A/2  sulphuric  acid,  using 
methyl-violet  as  indicator,  the  end  reaction  being  noticed  by  the 
appearance  of  a  blue  colour.  If  the  solution  should  be  acid  or 
alkaline,  it  must  be  neutralised  first  with  phenolphthalein  as  indicator. 
If  the  sample  is  coloured  by  tarry  matter,  minute  spots  of  the  indicator 
should  be  placed  on  a  porcelain  slab  and  the  “spot  test”  applied. 
Metals,  such  as  copper,  should  be  removed  first  by  means  of  sodium 
hydroxide,  also  those  metals  which  form  insoluble  sulphates.  Acetates 
which  are  soluble  with  difficulty  may  be  dissolved  with  the  aid  of  a 
definite  volume  of  standard  acetic  acid,  which  is  then  allowed  for.  It 
is  advisible  to  check  the  determinations  by  a  blank  experiment. 

Formic  acid  cannot  be  titrated  in  this  way,  as  it  is  not  without 
action  on  the  indicator  ;  still  with  a  little  practice  and  using  a  com¬ 
parison  liquid  of  known  strength  it  is  possible  to  get  good  results  by 
the  “  spot  test.”  L.  de  K. 

[Detection  of  Lactic  Acid.]  W.  M.  Fletcher  and  F.  Gowland 
Hopkins  (J.  Physiol.,  1907,  35,  247 — 309). — See  this  vol.,  ii,  373. 

Joulie’s  Process  for  Estimating  the  Acidity  of  Urine.  Fernand 
Repiton  (Ann.  Chim.  anal.,  1907,  12,94 — 96). — An  adverse  criticism 
of  Joulie’s  process  (adding  standardised  calcium  sucrate  solution  until 
a  precipitate  of  calcium  triphosphate  commences  to  form).  Neutral 
and  even  ammoniacal  urines  show  acidity  by  this  process. 

L.  de  K. 

Hydrolysis  of  Sodium  Palmitate.  Robert  Cohn  (Ber.,  1907, 
40,  1307 — 1309.  Compare  Abstr.,  1906,  ii,  58). — In  reply  to  Holde 
and  Schwarz  (this  vol.,  i,  176),  the  author  maintains  that  sodium 
hydroxide  may  be  titrated  accurately  in  presence  of  sodium  palmitate, 
with  phenolphthalein  as  indicator,  if  the  end  of  the  reaction  is  taken 
as  the  change  from  deep  red  to  light  rose.  This  is  shown  to  be  in 
agreement  with  Salm’s  view  that  the  colour  of  an  indicator  is  a  function 
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of  the  concentration  of  the  hydrogen  or  hydroxyl  ions  (Abstr.,  1906, 
ii,  218). 

Experimental  results  are  quoted  to  show  that  the  method  may  be 
used  also  for  the  estimation  of  sodium  stearate  and  cerotate.  G.  Y. 

Reactions  of  Photographic  Developers  with  Unboiled  Milk. 
William  Macadie  ( Pharm .  J.,  1907,  207). — Nearly  all  photographic 
developers  give  a  more  or  less  coloured  solution  with  milk  that  has 
not  been  heated  above  75°,  in  the  presence  of  hydrogen  peroxide.  Some 
of  the  substances  which  are  used  as  developers,  such  as  jo-phenylene- 
diamine,  have  been  employed  previously  for  the  detection  of  unheated 
milk,  but  it  is  now  shown  that  ortol  (methyl-o-aminophenol)  will  detect 
as  little  as  1%  of  raw  milk  in  boiled  milk.  Amongst  the  other  de¬ 
velopers  which  give  a  reaction  are  metol  (methyl-jo-aminophenol), 
jo-aminophenol,  catechol,  amidol  (diaminophenol),  glycine,  hydro- 
quinone,  adurol,  eikonogen,  and  pyrogallol.  The  names  in  parentheses 
denote  the  constituent  of  the  developer  to  which  the  reaction  is  due, 
and  not  necessarily  the  composition  of  the  developer.  W.  P.  S. 

A  Simple  Clinical  Method  for  Estimating  Fat  in  Human 
Milk.  Arturo  Primavera  ( Biochem .  Zeitsch .,  1907,  3,  508 — 518). — 
A  simple  and  rapid  clinical  method  giving  sufficiently  accurate  results 
for  most  purposes  is  obtained  by  counting  the  number  of  fat  globules 
in  a  small  amount  of  milk,  taking  the  average  diameter  (d)  of  a 
certain  number,  and  calculating  the  volume  V  of  each  globule  by  the 
formula  V=  Ifft-nd?.  From  this  the  total  volume  of  the  fat  is  easily 
reckoned.  W.  D.  H. 

Analysis  of  Fish  Oils.  Georges  Halfhen  (Bull,  Soc.  chim.,  1907, 
[iv],  1,  280). — It  is  claimed  that  the  use  of  phenol  as  a  method  of 
eliminating  excess  of  bromine,  and  the  employment  of  a  mixture  of 
carbon  tetrachloride  and  absolute  alcohol  for  the  separation  of  the 
liquid  and  solid  bromo-compounds  formed,  suggested  by  Procter  and 
Bennett  (J.  Soc.  Chem.  Ind.,  1906,25,  798),  has  already  been  indicated 
by  the  author  (Abstr.,  1902,  ii,  293). 

Further  experiments  have,  however,  shown  that  it  is  almost 
impossible  to  limit  the  action  of  the  phenol  to  the  free  bromine  and 
that  the  results  are  influenced  by  the  amount  of  water  present  in 
commercial  alcohol  and  in  other  ways.  T.  A.  H. 

Estimation  of  Unsaponiflable  Matters  in  Fats.  Heinrich 
Schicht  and  Karl  Halpern  (Chem.  Zeit.,  1907,  31,  279 — 282). — Most 
of  the  processes  in  use  for  the  estimation  of  unsaponiflable  matters  in 
fats,  and  more  particularly  in  bone-fat,  are  attended  with  sources  of 
error. 

The  following  method  gives  satisfactory  results.  Five  grams  of  the 
sample  are  boiled  in  a  reflux  apparatus  with  25  c.c.  of  absolute  alcohol 
and  3  grams  of  potassium  hydroxide  dissolved  previously  in  a  very  little 
water.  When  cold,  the  soap  solution  is  mixed  with  25  c.c.  of  a  10% 
solution  of  potassium  chloride  and  shaken  four  times  in  succession 
with  200  c.c.  of  light  petroleum  containing  no  constituents  boiling 
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above  60°.  The  mixed  petroleum  extracts  are  evaporated  and  the 
residue  is  dissolved  in  25  c.c.  of  absolute  alcohol  and  rendered  faintly 
alkaline  with  potassium  hydroxide,  using  phenolphthalein  as  indicator. 
After  adding  25  c.c.  of  10%  potassium  chloride  solution,  the  liquid  is 
again  shaken  with  200  c.c,  of  light  petroleum,  which  is  then  freed  from 
the  last  traces  of  soap  by  shaking  a  few  times  in  succession  with 
100  c.c.  of  50%  alcohol.  The  washings  are  each  shaken  with  100  c.c. 
of  light  petroleum  (the  same  petroleum  is  used  over  again)  and  this  is 
finally  shaken  once  more  with  100  c.c.  of  dilute  alcohol.  The  light 
petroleum  now  quite  free  from  soap  is  then  distilled  off  and  the 
unsaponifiable  matter  is  weighed.  L.  de  K. 

Reaction  of  Hydroxyquinones.  A.  Brissemoret  and  R.  Combes 
(J.  Pharm.  Ghim.,  1907,  [vi],  25,  53 — 58.  Compare  Abstr.,  1906, 
ii,  118). — When  a  solution  of  nickel  acetate  is  added  to  a  hydroxy- 
quinone  in  alcohol,  characteristic  colorations  are  produced ;  thus 
hydroxyquinones  of  the  benzene  series,  such  as  perezone  and  embelic 
acid,  furnish  a  blue  colour  and  a  precipitate ;  those  of  the  naphthalene 
series,  such  as  juglone  and  the  hydroxyquinone  present  in  Drosera 
intermedia ,  furnish  a  violet  coloration,  and  those  of  the  anthracene 
series,  such  as  chrysophanic  acid  and  emodin,  give  a  rose-pink  colour. 
In  each  case  if  the  coloured  product  obtained  by  evaporating  the 
mixture  to  dryness  is  dissolved  in  dilute  hydrochloric  acid  and  shaken 
with  chloroform,  the  nickel  compound  is  decomposed  and  the  hydroxy¬ 
quinone  dissolves  in  the  chloroform.  If  filter  paper  is  impregnated 
with  this  solution,  and  then  dried  and  exposed  to  ammonia  gas,  colours 
similar  to  those  produced  by  the  addition  of  nickel  acetate  to  the 
respective  hydroxyquinones  are  obtained.  In  applying  this  colour  re¬ 
action  to  a  plant  material,  the  latter  is  extracted  with  dry  ether  and  the 
residue,  dissolved  in  alcohol,  is  treated  as  already  described.  In  this 
way  the  dry  fruits  of  Embelia  rxbes  are  shown  to  contain  a  benzenoid 
hydroxyquinone ;  the  leaves  of  Juglans  regia,  the  dry  bark  of  J .  cinerea, 
Drosera  intermedia,  and  I),  rotundifolia  to  contain  a  hydroxyquinone 
of  the  naphthalene  series ;  whilst  Barbadoes  aloes,  Gascara  sagrada 
bark,  and  Turkey  rhubarb  give  the  rose-pink  coloration  characteristic 
of  hydroxyanthraquinones.  Carmin  does  not  give  the  colour  reaction 
of  a  hydroxynaphthaquinone.  From  Geratostigma  plumbaginoides  and 
Drosophyllum,  two  substances  giving  the  colour  reaction  of  hydroxy- 
naphthaquinones  have  been  isolated,  and  a  similar  substance  occurs 
in  Plumbago  europcea  (compare  Bettinck,  Abstr.,  1888,  848).  This 
colour  reaction  is  not  applicable  to  hydroxyquinones  containing  two 
hydroxyl  groups  in  the  ortho-position  relatively  to  each  other. 

T.  A.  H. 

Detection  and  Estimation  of  a-Naphthaquinone,  /3-Naphtha- 
quinone,  Phthalonic  Acid,  and  Phthalic  Acid.  Maitland  C. 
Boswell  ( J .  Amer.  Ghem.  Soc.,  1907,  29,  230 — 238). — Estimation  of 
a-Naphthaquinone. — This  is  titrated  in  alcoholic  solution  with  Nj  10 
stannous  chloride  in  2%  hydrochloric  acid  until  the  colour  is  nearly 
discharged.  The  end  reaction  is  then  noticed  by  testing  a  drop  of  the 
liquid  on  a  watch-glass  with  a  drop  of  a  mixture  of  equal  volumes  of 
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alcohol  and  phenylhydrazine,  when  no  bright  pink  colour  should  be 
formed ;  or  the  alcoholic  solution  may  be  boiled  with  a  few  drops  of 
redistilled  aniline  and  the  stannous  chloride  run  in  until  the  red 
colour  is  completely  discharged.  Two  mols.  of  stannous  chloride  = 
1  mol.  of  a-naphthaquinone. 

Estimation  of  fi-Naphthaquinone. — The  substance  is  dissolved  in  ether 
and  A/10  stannous  chloride  is  added.  At  first  the  liquid  turns  dark 
green  and  almost  black  and  opaque,  but  on  carefully  adding  more  tin 
solution  the  liquid  suddenly  becomes  colourless  and  transparent,  show¬ 
ing  the  complete  reduction  to  /3-naphthaquinol.  One  mol.  of  stannous 
chloride  =  1  mol.  of  the  quinone. 

Estimation  of  Phthalonic  Acid. — The  substance  is  heated  at  130 — 180° 
in  a  test-tube  with  sulphuric  acid  in  a  current  of  carbon  dioxide,  and 
the  carbon  monoxide  formed  is  collected  in  a  nitrometer  ovey  30% 
potassium  hydroxide  solution  and  measured,  or  the  substance  may  be 
titrated  with  JV/10  permanganate.  The  liquid  should  contain  free 
sulphuric  acid,  and  any  excess  of  permanganate  added  may  be  titrated 
back  with  standard  ferrous  sulphate.  The  titration  must  not  be 
carried  out  in  hot  solutions;  otherwise  homophthalic,  phthalide- 
carboxylic,  and  even  phthalic  acids  would  be  acted  on. 

Separation  and  Estimation  of  Phthalic  Acid. — The  mixed  substances 
are  heated  in  a  test-tube  in  a  current  of  air  for  half  an  hour  at 
200 — 220°,  and  the  phthalic  anhydride  which  sublimes  is  retained  in  a 
layer  of  absorbent  cotton.  When  cold,  the  bottom  of  the  test-tube  is 
cut  off,  and  the  glass  and  the  cotton  soaked  in  volumetric  solution  of 
potassium  hydroxide,  the  excess  of  which  is  then  titrated  with  volumetric 
sulphuric  acid,  using  dry  phenolphthalein  as  indicator,  because  the  least 
amount  of  alcohol  vitiates  the  result. 

Fluorescein  Reaction. — 0'1  Gram  of  resorcinol  is  mixed  with  its  own 
weight  (or  less)  of  the  substance  to  be  tested,  and  heated  with  a  drop 
of  sulphuric  acid  at  160°  for  three  minutes.  When  cold,  the  mass  is 
shaken  with  2  c.c.  of  10%  potassium  hydroxide  and  poured  into  500  c.c. 
of  water.  With  phthalic  acid  a  more  or  less  red-coloured  liquid 
with  green  or  bluish-green  fluorescence  is  obtained.  Phthalonic  acid, 
phthalidecarboxylic  acid,  homophthalic  acid,  naphthalene,  and 
a-naphthaquinone  also  give  a  similar  reaction,  a-  and  /3-Naphthols 
give  a  red  solution  with  blue  fluorescence,  but  /3-naphthaquinone  gives 
a  dark  green  solution  without  fluorescence.  L.  de  K. 

New  Reactions  for  Abrastol.  Giovanni  Salomons  {Chem.  Zentr., 
1907,  i,  306;  from  Giorn.  Farm.  Chim .,  1906,  55,  481 — 485). — One  to 
two  c.c.  of  the  abrastol  solution  is  mixed  with  2 — 4  drops  of  fuming  nitric 
acid  (D  P98)  and,  if  necessary,  heated  to  40 — 50°.  Even  if  the  quantity 
of  abrastol  does  not  exceed  1  in  300,000  a  permanent,  ruby-red  coloration 
will  be  observed.  After  some  hours,  however,  and  immediately  on 
adding  alkali,  the  colour  turns  pale  yellow.  On  adding  to  the  red 
solution  a  small  crystal  of  sodium  hyposulphite  the  colour  changes  to 
blue,  violet,  dark  green,  and  finally  to  yellow.  On  adding  a  crystal  of 
sodium  sulphite  the  red  colour  changes  at  once  to  yellow.  On  adding  to 
the  red  solution  stannous  chloride  and  then  a  few  drops  of  hydrogen 
peroxide  or  ammonium  persulphate  the  liquid  turns  reddish -violet ;  a 
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little  sulphuric  acid  assists  the  reaction.  In  order  to  detect  abrastol  in 
wine,  25 — 50  c.c.  are  shaken  with  a  few  drops  of  ammonia  and 
15 — 30  c.c.  of  amyl  alcohol,  and  the  residue  from  the  amyl  alcohol  is 
then  submitted  to  the  test;  or  the  residue  may  be  fused  with  a  little 
metallic  sodium  and  the  mass  tested  for  sulphide  with  sodium  nitro- 
prusside.  This  reaction  distinguishes  abrastol  from  /3-naphthol  with 
which  it  has  many  reactions  in  common.  L.  de  K. 

Detection  and  Estimation  of  “  Saccharin  ”  in  Cocoa-Powder. 
Willem  P.  H.  van  den  Driessen  Mareeuw  ( Pharm .  Weekblad,  1907, 
44,  245 — 247). — Ten  grams  of  cocoa-powder  are  boiled  for  an  hour  with 
100  c.c.  of  1%  hydrochloric  acid,  the  liquid  made  faintly  alkaline  with 
sodium  carbonate,  filtered,  and  the  residue  washed  with  water  until  the 
washings  have  neither  a  sweet  nor  alkaline  taste.  The  alkaline  filtrate 
and  washings  are  made  faintly  acid  with  phosphoric  acid,  evaporated 
to  small  bulk,  5  grams  of  calcium  sulphate  added,  and  the  mixture 
evaporated  to  dryness.  The  residue  is  extracted  with  ether  in  a  Soxhlet 
or  separating  funnel.  A  measured  volume  of  the  ethereal  solution  is 
evaporated,  and  the  residue  tested  for  “ saccharin”  as  follows.  (1) 
Taste.  (2)  Add  5  c.c.  of  8%  sodium  hydroxide  to  a  small  portion, 
evaporate  to  dryness,  fuse,  and  test  with  ferric  chloride  for  salicylic 
acid,  and  with  barium  chloride  for  sulphate.  (3)  Warm  with  resorcinol 
and  sulphuric  acid,  and  dissolve  the  mixture  in  water  containing  alkali. 
A  green  fluorescence  indicates  “saccharin.”  (4)  Dissolve  in  alkali  and 
add  acetic,  oxalic,  or  citric  acid.  In  presence  of  a^-sulphaminobenzoate, 
a  precipitate  with  the  properties  of  the  o-compound,  but  lacking  its 
sweet  taste,  is  formed. 

Another  portion  of  the  ethereal  solution  is  evaporated  to  dryness  in 
a  crucible,  and  the  residue  fused  with  a  mixture  of  sodium  carbonate 
(free  from  sulphate)  and  potassium  nitrate.  The  mass  is  dissolved  in 
water,  the  solution  acidified  with  hydrochloric  acid,  and  evaporated  to 
expel  nitric  acid.  The  sulphuric  acid  is  then  estimated  as  barium 
sulphate.  A.  J.  W. 

Detection  of  Oil  of  Wormwood.  L.  Cuniasse  (Bull.  Soe.  chim., 
1907,  [iv],  1,  279 — 280). — The  presence  of  thujone  in  wormwood  oil 
enables  the  latter  to  be  detected  by  such  reactions  as  the  formation  of 
thujoneoxime,  the  action  of  phenylhydrazine,  the  action  of  mercury 
hydrogen  sulphate  (Denig&s’s  reaction),  and  the  green  coloration 
produced  by  the  addition  of  iodine.  Further,  a  solution  of  sodium 
nitroprusside  to  which  sodium  hydroxide  and  acetic  acid  have  been 
added  (Legal’s  reagent)  furnishes  with  oils  of  wormwood  and  tansy  an 
intense  red  coloration,  but  gives  no  coloration  with  oil  of  aniseed, 
star  aniseed,  fennel,  hyssop,  or  coriander,  or  with  acetaldehyde. 

T.  A.  H. 

[Estimation  of  Hexamethylenetetramine  in  Urine.]  Peter 
Bergell  (Chem.  Zentr .,  1907,  487 — 488;  from  Deut.  med.  IFoc/t.,  33, 
55 — 56).  See  this  vol.,  i,  392. 
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Some  New  Ureometers.  M.  Emmanuel  Pozzi-Escot  {Ann.  Chim. 
anal.,  1907,  12,  135 — 138). — Garcia’s  ureometer  and  a  modification  of 
it  by  the  author  are  described.  The  author  also  describes  a  nbw 
ureometer  which  bears  a  great  resemblance  to  Lunge’s  nitrometer.  It 
consists  of  a  laboratory  tube  {B)  holding  30  c.c.  and  divided  to  0T  c.c., 
which  may  be  closed  at  the  top  by  a  tap  (.4)  and  at  the  lower  end  by 
a  tap  (C) to  the  top  is  sealed  an  elongated  funnel  ( F ).  A  long  india- 
rubber  tube  furnished  with  a  pinchcock  ( P )  connects  C  with  an 
elongated  small  mercury  reservoir  {E). 

By  opening  A  and  C  and  raising  E  the  mercury  ascends  a  little 
above  A  ;  5 — 10  c.c.  of  water  are  introduced  into  F  and  the  mercury 
is  lowered  until  the  tube  contains  some  3 — 8  c.c.  of  water,  when  A  is 
closed.  The  mercury  reservoir  is  now  lowered  until  the  mercury  in 
the  tube  falls  below  C,  which  is  then  closed.  The  tube  now  contains 
only  water  vapour  at  a  low  pressure.  After  closing  P  and  discon¬ 
necting  the  reservoir  and  tube,  the  urine  is  introduced  first  through  F, 
then  the  washings,  and  finally  the  hypobromite.  After  gently  shaking, 
the  tube  is  placed  in  water  and  the  tap  (C)  is  opened.  The  volume  of 
the  nitrogen  evolved  is  then  measured  with  the  usual  precautions. 

L.  de  K. 

The  Herapathite  Reaction.  E.  Host  Madsen  (Chem.  Zentr., 
1907,  i,  673  ;  from  Ber.  Deut.  pharm.  Ges.,  10,  442). — In  order  to 
obtain  the  reaction  without  fail,  the  reagent  should  be  made  according 
to  Christensen’s  directions.  One  part  of  iodine  is  dissolved  in  1  part 
of  50%  hydrogen  iodide,  0'8  part  of  sulphuric  acid,  and  50  parts  of 
70%  alcohol.  On  adding  1  c.c.  of  the  reagent  to  the  alcoholic  solution 
of  quinine,  the  herapathite  crystals  are  soon  deposited.  The  iodine 
solution  may  be  kept.  L.  de  K. 

Alkaloid  Reactions  [Narceine].  C.  Reichard  {Chem.  Zentr., 
1907,  i,  379 — 380  ;  from  Pharm.  Centr.-h.,  47, 1028—1031). — Narceine 
dissolves  in  sulphuric  acid  with  a  greenish-yellow  colour,  which  on 
heating  turns  blood-red.  Nitric  acid  gives  a  yellow  colour,  which  on 
adding  40%  aqueous  potassium  hydroxide  turns  red  and  then  again 
deep  yellow.  A  mixture  of  narceine,  mercurous  nitrate,  and  water 
turns  black  on  adding  sulphuric  acid  ;  after  a  time  the  mass  turns 
yellowish-red.  A  trace  of  narceine  added  to  a  drop  of  strong  solution 
of  bismuth  chloride  gives  a  deep  yellow  colour ;  when  evaporated  to 
dryness  and  moistened  with  sulphuric  acid,  a  colourless  solution  is 
obtained.  Stannous  and  antimonious  chloride  give  no  coloration  but 
the  residues,  when  treated  with  sulphuric  acid,  turn,  respectively,  yellow, 
and  yellow  changing  to  dirty  brown.  A  mixture  of  narceine  and  sodium 
arseDate,  when  moistened  with  sulphuric  acid,  turns  yellow,  and  on 
warming  becomes  dark  red.  If  to  a  mixture  of  narceine  and  stannous 
chloride  are  added  some  drops  of  40%  aqueous  potassium  hydroxide,  the 
mass  on  drying  and  warming  turns  green,  and  finally  blackish-green. 
A  mixture  of  narceine  and  ammonium  molybdate  turns  blue  with 
hydrochloric  or  sulphuric  acid,  but  not  with  acetic  acid.  A  mixture 
of  narceine  and  a  strong  yellow  solution  of  sodium  iodide  gives  a  faint 
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blue  coloration,  which  becomes  dark  blue  on  adding  zinc  chloride. 
A  few  more  reactions  of  less  importance  are  also  given.  L.  de  K. 

Action  of  Formaldehyde  on  Tannins.  Ferdinand  Jean  and 
C.  Frabot  (Ann.  Chim.  anal.,  1907,  12,49 — 52). — When  an  aqueous 
solution  of  a  tannin  of  the  catechol  type  (those  which  yield  catechol 
when  heated)  is  heated  on  the  water-bath  with  formaldehyde  and  a 
little  hydrochloric  acid,  the  tannin  is  completely  precipitated  as  a  con¬ 
densation  product,  the  weight  of  which  represents  practically  the 
original  amount  of  tannin.  Tannins  of  the  pyrogallol  type  (those 
which  yield  pyrogallol  when  heated)  are  not  precipitated. 

In  this  manner  it  is  possible  to  detect  and  even  estimate  the 
frequent  adulteration  of  sumach  with  lentisk. 

To  the  catechol  type  belong  the  tannins  from  cork-tree  bark,  oak 
bark,  lentisk,  gam  bier;  mangrove,  quebracho,  mimosa,  fir,  larch, 
China  galls,  and  hemlock ;  to  the  pyrogallol  type,  the  tannins  from 
sumach,  bearberry,  chestnut-tree,  logwood,  divi-divi,  myrobolans, 
valonia,  tamarisk,  oak  wood,  and  Ailanthus  globulosa.  L.  de  K. 

Estimation  of  Indigotin  in  Commercial  Indigo.  Cyril  Berg- 
theil  and  Richard  Y.  Briggs  ( J .  Soc.  Chem.  Ind.,  1907,  20, 182 — 184). 
— An  unfavourable  criticism  of  Bloxam’s  process  (Abstr.,  1906,  ii,  818), 
it  being  stated  that  there  is  a  considerable  loss  of  indigotin  during 
the  salting  out  and  filtering.  L.  de  K. 

Botanical  Microchemistry.  M.  Raciborski  (Bull.  Acad.  Sci. 
Cracow,  1906,  553 — 560). — ^-Benzoquinone  is  recommended  as  a  test 
for  proteins  and  amino-acids,  and  dimethylaminobenzaldehyde  (instead 
of  vanillin)  for  detecting  phloroglucinol  derivatives.  The  nitrite 
reaction  is  carried  out  by  immersing  the  sections  successively  in  10% 
sodium  nitrite,  10%  sulphuric  acid,  and  10 — 20%  sodium  carbonate, 
the  treatment  with  acid  being  of  short  duration  (not  more  than  a 
minute). 

In  the  diazo-reaction,  the  sections  are  placed  on  watch-glasses  con¬ 
taining  10 — 20%  sodium  carbonate  and,  by  means  of  a  glass-rod, 
treated  with  some  drops  of  a  diazo-solution  prepared  from  either 
nitroaniline  or  sulphanilic  acid.  N.  H.  J.  M. 

Nessler  Solution  as  a  Test  for  Gelatin.  Jean  Vamvakas 
(Ann.  Chim.  anal.,  1907,  12,58 — 59). — Nessler  solution  when  added  to 
a  solution  of  gelatin  (D  0T032),  gives  an  emulsion  of  a  brilliant  leaden 
colour,  and  after  a  while  a  precipitate  of  similar  colour  is  formed.  On 
boiling,  the  precipitate  forms  immediately  even  when  tartaric  acid  has 
been  added.  This  test  fully  distinguishes  gelatin  from  gum,  dextrin, 
sucrose,  dextrose,  saponin,  or  liquorice,  and  allows  its  detection  in 
mixtures.  L.  de  K. 

Action  of  Quinine  on  the  Colouring  Matter  of  Blood  and  a 
Simple  Method  for  the  Detection  of  Carbon  Monoxide  in 
Blood.  Stefan  yon  Horoszkiewicz  and  Hugo  Marx  (Chem.  Cenlr., 
1906,  ii,  1878  ;  from  Berl.  klin.  Woch.,  43,  1156—  1157). — Old  blood- 
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stains  may  be  removed  by  means  of  a  10 — 15%  solution  of  quinine; 
a  brownish-yellow  solution  is  formed  which  has  a  characteristic  band 
in  the  spectrum  between  C  and  D  corresponding  with  628 — 596/qu. 
(compare  Arch.  exp.  Path.  Pharm.,  54,  460).  The  change  takes 
place  instantaneously  when  the  mixture  is  boiled.  When  normal 
blood  mixed  with  an  8%  solution  of  quinine  chloride  in  the  proportion 
of  2  :  4,  is  slowly  heated  until  it  just  boils  and  the  liquid  then  shaken 
with  2 — 3  drops  of  freshly  prepared  ammonium  sulphide,  a  dirty 
brownish-green  coloration  is  formed,  whilst  blood  which  contains 
carbon  monoxide  gives  a  brilliant  red  coloration  which  persists  for 
many  weeks. 

The  mixture  of  blood  and  quinine  contains  a  substance  which 
appears  to  belong  to  Takayama’s  catahsemoglobins,  and  is  also  related 
to  the  haematins.  The  spectrum  of  the  solution  obtained  by  filtering 
the  mixture,  washing  the  insoluble  residue  with  hot  water  and  dis¬ 
solving  in  acetone,  not  only  contains  the  band  between  C  and  D,  but 
also  a  faint  shadow  in  the  green,  the  position  of  which  corresponds 
with  the  two  bands  of  lnemochromogen ;  a  strong  band  in  the  blue 
directly  in  front  of  the  F  line  is  also  apparent.  After  the  addition 
of  ammonium  sulphide  the  brownish-red  colour  of  the  acetone  solution 
changes  to  green,  and  the  two  hsemochromogen  lines  appear.  An 
alcoholic  solution  behaves  in  a  similar  manner.  E.  W.  "W. 

The  Quantity  of  Cellulose,  Lignin,  and  Cutin  in  Pepper 
and  Cocoa.  Heinrich  Fincke  ( Zeitsch .  Nahr.  Genussm.,  1907,  13, 
265 — 266). — The  following  percentage  amounts  of  crude  fibre,  cellu¬ 
lose,  lignin,  and  cutin  were  found  in  various  samples  of  pepper  and 
cocoa,  the  method  used  for  the  estimations  being  that  described  by 
Konig  (Abstr.,  1906,  ii,  905)  : 

Crude 


fibre. 

Cellulose. 

Lignin. 

Cutin. 

Pepper  husks  . 

....  23-54 

8-74 

12-52 

2-28 

Black  pepper,  Tellicherry  . 

....  14-50 

4-88 

7-83 

1-79 

White  pepper  . . 

....  11*59 

3-12 

6-54 

1-66 

,,  ,,  coated  with  chalk  . 

....  5-78 

1-11 

3-76 

0-91 

,,  „  Singapore  . 

5-40 

1-16 

3-20 

104 

,,  ,,  washed . 

....  4-97 

1  13 

2-66 

1-00 

,,  ,,  Java,  washed  . 

....  5-16 

096 

3-21 

0-93 

Cocoa  husks . 

...  20-21 

9-88 

9-92 

0-41 

Cocoa  powder  . 

....  9-28 

3-57 

5-47 

0-24 

The  figures  relating  to  the  cocoa  husks  and  cocoa  powder  are  cal¬ 
culated  on  the  dry,  fat-,  and  ash-free  substance,  and  those  referring  to 
the  peppers  on  the  dry,  ash-free  substance.  W.  P.  S. 
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Optical  Rotatory  Power  of  Salts  in  Dilute  Solutions. 

Frederick  Lafayette  Shinn  (J.  Physical  Chem.,  1907,  11,  201 — 224). 
— The  author  has  made  experiments  to  ascertain  whether  the  rotatory 
power  of  an  active  salt  attains  a  constant  value  at  high  dilution, 
whether  this  rotatory  power  is  independent  of  the  inactive  component 
of  the  salt,  and  whether  any  relationship  exists  between  the  change 
in  the  rotation  and  the  change  in  the  electrical  conductivity  as  the 
concentration  is  decreased. 

Potassium,  sodium,  lithium,  and  ammonium  tartrates  have  the  same 
equivalent  rotatory  power  in  0*05  and  0’025  normal  solutions ;  the 
rotation  caused  by  butylammonium  and  barium  tartrates  is  con¬ 
siderably  smaller.  The  rotatory  powers  of  the  chlorides,  nitrates, 
and  sulphates  of  strychnine,  brucine,  cinchonidine,  morphine,  and 
quinine  have  been  examined  in  aqueous  solution  at  much  greater 
dilutions  than  have  been  used  in  previous  investigations,  the  con¬ 
centration  in  certain  cases  falling  to  1  gram-equivalent  in  1280  litres. 
The  conclusion  is  drawn  that  the  rotations  do  not  at  high  dilutions 
tend  to  become  identical  for  salts  containing  the  same  active  base. 
The  curves  representing  the  dependence  of  the  rotatory  power  on  the 
concentration  diverge,  some  continuing  to  increase,  others  attaining 
a  maximum,  and  then  decreasing  as  the  dilution  progresses. 

The  rotation  of  quinine  oleate  in  chloroform  varies  with  the  dilution 
in  much  the  same  way  as  the  rotation  of  an  alkaloid  salt  in  aqueous 
solution.  The  results  cannot  be  harmonised  with  the  theory  of 
electrolytic  dissociation.  H.  M.  D. 

Principle  of  Optical  Superposition.  Phtltppe  A.  Guye  and 
Maurice  Gautier  (Zeitsch.  physi/cal.  Chem.,  1907,  58,  659 — 666). — 
In  reply  to  Rosanoff’s  recent  criticisms  (this  vol.,  ii,  207),  the  authors 
maintain  and  further  expound  the  propositions  previously  advanced 
by  them  (Abstr.,  1895,  ii,  149,  195;  see  also  Guye  and  Goudet, 
Abstr.,  1896,  ii,  134,  458).  J.  C.  P. 

Latent  Fluorescence  and  Optical  Sensitisation.  Johannes 
Stark  ( Physikal .  Zeitsch.,  1907,  8,  248 — 250.  Compare  this  vol.,  ii, 
147). — The  fluorescence  of  molecules  in  those  wave-lengths,  for  which 
the  absorption  in  the  molecular  aggregate  is  intense,  cannot  be 
directly  observed  in  the  same  manner  as  the  fluorescence  for  which 
the  absorption  in  the  aggregate  is  small,  the  latter  in  nearly  all  cases 
investigated  corresponding  with  wave-lengths  near  the  red  end  of  the 
absorption  spectrum.  This  fluorescence  of  the  individual  molecules 
which  is  readily  absorbed  in  the  molecular  aggregate  is  called  latent 
fluorescence. 

To  demonstrate  this  latent  fluorescence,  a  substance  such  as  silver 
bromide,  with  a  maximum  sensitiveness  in  the  blue  and  violet,  is 
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covered  with  a  layer  of  the  substance  to  be  tested  and  the  system 
illuminated  by  wave-lengths,  which  are  inactive  towards  the  silver 
bromide,  but  are  strongly  absorbed  by  the  substance  under  examina¬ 
tion.  By  this  means  latent  fluorescence  can  be  detected  by  the 
chemical  change  in  the  bromide.  Erythrosin  is  found  to  exhibit  weak 
fluorescence  in  the  blue  region  with  a  maximum  at  0  415  /x .  Cyanin 
exhibits  strong  fluorescence  in  the  blue  and  violet  from  0-365  to 
0’490  fx  with  a  maximum  at  0-400  fx. 

The  author  points  out  that  his  views  determine  the  conditions 
which  must  be  satisfied  in  the  employment  of  optical  sensitisers 
in  photographic  work.  H.  M.  D. 

Kauffmann’s  Fluorescence  and  Auxochrome  Theory. 
Arthur  Hantzsch  ( Ber .,  1907,  40,  1572 — 1577). — Polemical.  A 
reply  to  Kauffmann  (this  vol.,  ii,  214,  215).  G.  Y. 

Fluorescence  of  Benzene  Derivatives.  Johannes  Stark  and 
JRichard  Meyer  (Physikal .  Zeitsch.,  1907,  8,  250 — 255). — The  fact 
that  all  aromatic  compounds  investigated  exhibit  a  banded  absorption 
spectrum,  and  that  fluorescence  appears  to  be  conditioned  by  the 
presence  of  bands  in  the  absorption  spectrum,  leads  the  authors  to 
conclude  that  the  phenomenon  of  fluorescence  must  be  exhibited  by  all 
aromatic  compounds.  This  conclusion  has  been  tested  by  the  examina¬ 
tion  of  the  fluorescence  spectra  of  benzene,  naphthalene,  anthracene, 
phenanthrene,  the  three  dihydroxybenzenes,  benzophepone,  xanthone, 
3  :  6-dihydroxyxanthone,  tetramethyldiaminoxanthone,  phthalic  acid, 
phenolphthalein,  hydroquinonephthalein,  fluoran,  and  fluorescein  in 
ethyl-alcoholic  solution.  A  parallelism  between  the  absorption  spectrum 
and  the  fluorescence  spectrum  is  found  in  all  cases.  The  maximum 
intensity  of  the  fluorescence  spectrum  is  always  displaced  relatively  to 
the  maximum  of  the  absorption  spectrum  towards  the  direction  of 
greater  wave-length.  The  extent  of  the  displacement  is  considerably 
influenced  by  substitution  in  the  benzene  nucleus  and  also  by  con¬ 
densation.  The  presence  of  the  pyrone  ring  causes  a  large  displace¬ 
ment  ;  whilst  in  benzophenone  the  fluorescence  spectrum  is  entirely 
contained  in  the  ultraviolet,  the  spectrum  of  xanthone  and  its 
derivatives  is  in  the  visible  region. 

The  groups  described  previously  by  Meyer  as  fluorophores  are  those 
which  cause  such  displacement  as  to  bring  the  fluorescent  spectrum 
into  the  visible  region ;  the  actual  fluorescent  group  is,  however,  the 
benzene  ring  itself. 

The  fluorescence  spectra  of  fluorescein  and  fluoran  have  also  been 
examined  in  sulphuric  acid.  That  of  fluorescein  is  similar  to  its 
spectrum  in  alcohol,  but  that  of  fluoran  is  quite  different,  and  thi3  the 
authors  suppose  is  due  to  the  formation  of  an  oxonium  salt  in  the  acid 
solution.  H.  M.  D. 

Phosphorescence  of  Rare  Earths.  Jos.  de  Kowalski  and 
Charles  Garnier  ( Compt .  rend.,  1907,  144,  836 — 839). — Accepting 
the  theory  of  phosphorescence  advanced  by  Kowalski  (ibid.,  266) 
it  seemed  likely  that  the  various  rare  earths  should  behave  as 
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“  luminopliores  ”  and  produce,  when  mixed  in  small  quantities  with 
“  electronogenic  ”  substances,  mixtures  exhibiting  intense  and  lasting 
phosphorescence.  The  mixtures  were  prepared  by  dissolving  the  care¬ 
fully  purified  alkaline  earth  carbonates  in  nitric  acid,  adding  drop  by 
drop  a  very  dilute  solution  of  the  nitrate  of  the  selected  rare  earth 
and  precipitating  the  whole  with  ammonium  carbonate.  The 
precipitate  wasthenheated  to  a  red  heat  with  a  knownquantityof  sulphur 
and  either  sodium  or  potassium  sulphate  and  the  crucible  while  still 
red  hot  was  plunged  into  melting  ice  in  order  to  yield  a  solid 
supersaturated  solution  (compare  Waentig,  Abstr.,  1905,  ii,  365). 

Phosphorescence  was  excited  in  the  precipitates  by  ultraviolet  rays 
produced  from  a  mercury  lamp  in  quartz.  Under  these  conditions 
calcium  sulphide  in  association  with  potassium  sulphate  and  praseo¬ 
dymium,  developed  lasting  rose-tinted  phosphorescence  which  became 
red  at  200°.  With  sodium  sulphate  in  place  of  potassium  sulphate,  a 
green  phosphorescence  was  obtained,  which  on  heating  became 
deeper  and  finally  changed  to  red.  The  same  mixture  with  neodymium 
in  place  of  praseodymium  gave  a  green  phosphorescence,  which  on 
heating  became  red  and  at  higher  temperatures  developed  a  violet  tint. 
Strontium  sulphide  in  presence  of  sodium  sulphate  and  samarium  gave 
a  golden-yellow  phosphorescence,  which  rapidly  became  less  vivid  and 
gave  place  to  a  lasting  orange-yellow  colour.  The  spectrum  in  this 
case  showed  two  lines  in  the  red  (the  more  refrangible  had  A  =  604/a) 
and  one  in  the  green  (A  =  550  -  560/a).  Strontium  sulphide  in  presence 
of  erbium  gave  a  lemon-yellow  phosphorescence. 

The  maximum  intensity  was  found  to  be  produced  by  one  part  of 
samarium  in  25,000  of  strontium  sulphide  or  in  6000  of  calcium 
sulphide. 

All  the  sulphides  examined  alone  exhibited  a  feeble  green 
phosphorescence,  which  is  probably  due  to  the  presence  of  traces  of 
copper,  and  the  addition  of  sodium  or  potassium  sulphate  to  the 
mixture  intensified  both  this  green  phosphorescence  and  that 
due  to  the  luminophore  added.  All  the  white,  fusible  salts  employed 
gave  similar  results,  but  it  was  observed  that  potassium  or 
sodium  fluoride  had  a  particularly  marked  intensifying  action  on 
the  phosphorescence  of  strontium  sulphide  containing  samarium. 

T.  A.  H. 

Phosphorescence  of  Calcium  -  Manganese  Compounds. 
Determination  of  the  Optimum.  L.  Biutninghaus  ( Compt .  rend., 
1907,  144,  839 — 841.  Compare  Urbain,  1906,  ii,  28,  359,  and 
preceding  abstract). — The  intensity  and  colour  of  the  phosphorescence 
induced  in  mixtures  of  calcium  oxide,  sulphate,  phosphate,  or  sulphide 
(which  are  called  diluents)  with  varying  quantities  of  manganese 
compounds  (named  phosphorogens)  by  exposure  to  cathode  discharges 
from  a  Crookes’  tube  have  been  examined  and  compared  with  the  view 
of  ascertaining  the  influence  of  different  proportions  of  the  phosphorogen 
on  these  properties.  The  results,  which  are  tabulated  in  the  original, 
show  that  the  colour  is  scarcely  affected,  but  the  intensity,  expressed 
as  1  for  the  pure  calcium  compound,  reaches  a  maximum,  expressed  as 
10,  when  0'5%  of  manganous  oxide  is  present,  falls  to  2  for  a  mixture 
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of  equal  parts  of  manganous  oxide  and  calcium  oxide,  and  disappears 
in  the  case  of  pure  manganous  oxide.  The  acid  radicle  present  has  no 
influence  on  the  position  of  the  optimum,  which  appears  to  depend 
entirely  on  the  relative  number  of  atoms  of  manganese  and  calcium 
present  (1  :  254  in  the  present  instance).  Lecoq  de  Boisbaudran  has 
stated  (Abstr.,  1887,  3)  that  calcium  sulphide  phosphoresces  green 
under  the  action  of  cathode  rays,  but  the  author  finds  that  the 
phosphorescence  of  the  sulphide  is  yellow  and  that  of  the  phosphate 
red  under  these  conditions.  T.  A.  H. 

Triboluminescence  of  Substances  containing  Zinc.  Adrien 
Karl  ( Compt .  rend.,  1907,  144,  841 — 843). — When  an  intimate 
mixture  of  manganese  nitrate  and  zinc  sulphide  is  heated  to  1200°,  a 
product  is  formed  which  exhibits  triboluminescence.  Substances  also 
exhibiting  this  property  are  formed  by  similarly  heating  zinc  sulphide 
mixed  with  silicic,  stannic,  or  titanic  acid  or  with  zirconia,  praseodymia, 
or  with  manganese,  silicate,  stannate,  titanate,  or  zirconate  and 
other  substances.  The  products  formed  do  not  appear  to  be  definite 
chemical  compounds.  T.  A.  H. 

Photographic  Inactivity  of  Ammonium  Amalgam.  G. 

Baborovsky  and  V.  Vojtech  ( Chern .  Zentr.,  1907,  i,  700;  from 
Physikal.  Zeitsch.,  1906,  7,  846.  Compare  Abstr.,  1906,  ii,  725). — 
The  positively  charged  particles  which  are  emitted  by  decomposing 
ammonium  amalgam  have  no  photographic  activity;  the  phenomenon 
is  therefore  not  identical  with  that  of  the  decomposition  of  radioactive 
substances.  E.  W.  W. 

Absorption  of  ^-Radium  Rays  by  Matter.  John  A. 
McClelland  and  F.  E.  Hackett  ( Sci .  Trans.  Roy.  Buhl.  Soc.,  1907, 
9,  37 — 50.  Compare  Abstr.,  1905,  ii,  495,  496  ;  1906,  ii,  413). — The 
variation  of  the  absorption  coefficient  with  the  density  has  been 
examined  further.  If  A  is  the  coefficient  of  absorption  of  the  total 
radiation,  k  the  ratio  of  the  energy  of  the  secondary  radiation  emitted 
by  an  elementary  layer  to  the  incident  energy  absorbed  by  it,  and  y. 
the  true  coefficient  of  absorption,  that  is,  the  absorption  when  secondary 
radiation  effects  are  eliminated,  then  A  =  /x.\/i  -  k.  By  means  of  this 
relationship,  values  of  y.  are  calculated  from  the  experimentally 
determined  values  of  A  and  the  values  of  k  recorded  in  previous  papers. 
The  values  of  A  obtained  by  two  independent  methods  agree  closely, 
and  this,  the  authors  consider,  furnishes  strong  evidence  of  the  general 
accuracy  of  the  theoretical  treatment  of  secondary  radiation  in  this 
and  previous  papers. 

It  is  shown  that,  whereas  the  ratio  A jd  ( d  being  the  density)  varies 
considerably  and  irregularly  from  one  metal  to  another,  the  ratio  fx/d 
increases  regularly  with  the  atomic  weight.  In  respect  of  the  values 
of  y./d,  the  metals  examined  fall  into  divisions  corresponding  with  the 
chemical  periods — lead  and  platinum  are  in  one  period,  tin,  cadmium, 
and  silver  in  a  second,  zinc,  copper,  and  nickel  in  a  third,  and  aluminium 
in  a  fourth.  The  mean  values  of  the  ratio  for  these  groups  are  23, 
18*5,  14,  and  8*5  respectively.  H.  M.  D. 
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Effect  of  High  Temperatures  on  Radium  Emanation  and  its 
Products.  Walter  Makower  and  Sydney  Russ  ( Proc .  Roy.  Soc., 
1907,  A,  IQ,  158 — 166.  Compare  Makower,  Abstr.,  1906,  ii,  259). 
— The  diminution  in  the  activity  of  radium  emanation  which 
has  been  observed  when  the  emanation  is  subjected  to  temperatures 
between  1000°  and  1200°  is  found  to  be  due  to  an  alteration 
in  the  activity  of  one  of  the  transformation  products,  radium 
B  or  C,  and  not  to  any  alteration  in  the  emanation  itself,  for 
the  rate  of  decay  of  the  emanation  at  these  high  temperatures 
is  found  to  be  the  same  as  at  room  temperature.  The  effect 
of  high  temperatures  on  the  activity  of  the  deposit  obtained  on 
wires  immersed  in  an  atmosphere  of  the  emanation  has  been  examined. 
Two  wires  were  subjected  simultaneously  to  the  influence  of  the 
emanation,  and  while  one  of  these,  after  removal,  was  maintained  at 
room  temperature,  the  other  was  heated  in  an  electrical  furnace,  and 
the  activity  of  the  two  wires  was  compared  from  time  to  time  by  a 
differential  method.  Except  in  one  experiment  the  radiation  from  the 
active  deposit  was  found  to  be  less  intense  in  the  case  of  the  heated 
wire.  The  explanation  given  is  that  radium  C  undergoes  a  sudden 
change  when  subjected  to  a  high  temperature,  the  activity  being 
thereby  diminished.  In  an  appended  note  the  authors  call  attention 
to  the  discrepancy  between  their  experimental  results  and  those  of 
Bronson,  and  attribute  the  difference  to  the  different  method  of 
operating.  H.  M.  D. 

Anode  Rays.  E.  Gehrcke  and  O.  Reichenheim  ( Chem .  Zentr., 
1907,  i,  687  ;  from  Ber.  deut.  physikal.  Ges.,  1906,  4,  559 — 566). — 
When  the  anode  of  a  gas  discharge  tube  is  filled  or  coated  with  a 
sodium  salt,  intensely  yellow  torch-like  rays  of  light  are  emitted, 
whilst  the  cathode  is  enveloped  in  blue  light.  The  spectrum  of  the 
yellow  light  shows  the  D  line,  but  after  a  time  the  light  fades.  The 
salts  of  thallium,  lithium,  potassium,  rubidium,  copper,  caesium, 
barium,  strontium,  and  zinc  behave  in  a  similar  manner,  but  oxides 
are  inactive.  The  rays  which  are  named  anode  rays  have  been  found 
to  be  positively  charged.  E.  W.  W. 

Chemical  Action  of  Cathode  Rays.  Johann  StERBA  ( Monatsh ., 
1907,  28,  397 — 409). — It  having  been  shown  by  Goldstein  (Abstr., 
1895,  ii,  150  ;  1897,  ii,  302)  that  the  behaviour  of  substances  when 
acted  on  by  cathode  rays  is  greatly  modified  by  the  presence  of  small 
traces  of  impurities,  this  work  was  undertaken  with  the  object  of 
preparing  alkali  salts  as  nearly  pure  as  possible  and  determining  their 
behaviour  under  the  conditions  mentioned. 

The  changes  produced  in  alkali  salts  by  the  action  of  cathode  rays 
has  been  ascribed  to  physical  changes  by  Goldstein  ( loc .  cit .)  and  by 
Abegg  (Ann.  Phys.  Chem.,  1898,  [  iii  ],  62,  425),  to  the  formation  of 
alkali  subhaloids  by  Wiedemann  and  Schmidt  (Ann.  Phys.  Chem.,  1895, 
[iii],  56,  201),  and  to  that  of  solid  solutions  of  liberated  alkali  metal 
in  the  excess  of  salt  by  Elster  and  Geitel  (Abstr.,  1898,  ii,  201)  and 
by  Siedentopf  ( Physikal .  Zeitsch.,  1905,  6,  855).  The  purification  of 
sodium  chloride,  Ditrate,  and  sulphate,  and  potassium  chloride  and 
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chlorate,  and  the  results  obtained  on  exposing  the  purified  salts  to  the 
action  of  the  cathode  rays,  are  described. 

In  agreement  with  the  statements  of  Goldstein  and  of  Wiedemann 
and  Schmidt,  it  is  found  that  on  exposure  to  the  cathode  rays,  sodium 
chloride  shows  a  white  fluorescence  which  changes  to  blue,  the  salt 
becoming  brown  and  finally  blackish-blue ;  the  salt  particles  are 
attracted  by  the  cathode,  the  cathode  light  becoming  orange  and  the 
vacuum  diminishing  rapidly.  The  residue  is  strongly  hygroscopic  and 
is  found  to  have  an  alkaline  reaction  when  tested  by  Emich's  method 
(Abstr.,  1902,  ii,  45) ;  both  thermo-  and  lyo-luminescence  are  observed 
with  the  brownish-yellow  salt.  The  formation  of  free  chlorine  also  is 
confirmed.  The  author  considers,  therefore,  that  the  blackish-blue 
residue  contains  metallic  sodium.  In  this  connexion  it  is  shown  that 
the  gases  given  off  by  blue  rock-salt  from  Stassfurt,  on  solution  in 
water,  contain  about  3'34%  by  volume  more  of  hydrogen  than  the 
gases  obtained  from  the  colourless  rock-salt,  which  points  to  the 
presence  of  about  0‘00011%  of  metallic  sodium  in  the  blue  salt. 
Wohler  and  Kasarnowski’s  results  obtained  with  artificially  coloured 
sodium  chloride  (Abstr.,  1906,  ii,  22)  are  confirmed.  On  exposure  to 
daylight  at  the  ordinary  temperature,  the  salt  becomes  greenish-blue, 
violet,  and  finally  a  permanent  amethyst-violet ;  this  colour  change, 
which  is  the  more  rapid  the  more  intense  the  illumination  and  the 
original  brownish-yellow  colour,  takes  place  below  20°,  but  not  in  the 
dark  even  when  the  salt  is  in  contact  with  uranium  oxide  or  active 
thorium  oxide.  At  100°  in  the  dark,  the  salt  becomes  rose-coloured, 
but  again  brownish-yellow  on  cooling  ;  on  prolonged  heating  or  at  high 
temperatures  the  colour  disappears  entirely. 

The  other  salts  investigated  behave  in  a  similar  manner  to  sodium 
chloride  when  exposed  to  the  action  of  cathode  rays  ;  the  residue  from 
the  nitrate  contains  nitrite,  whilst  that  from  the  chlorate  contains 
hypochlorite  and  chloride  in  addition  to  the  free  alkali  metal.  It 
is  concluded  that  the  action  of  the  cathode  rays  leads  to  decomposi¬ 
tion  of  the  alkali  salts  into  their  components  either  directly  or  by 
stages.  G.  Y. 

The  Effect  of  Cathode  Rays  on  Uranoso- uranic  Oxide. 
Willem  P.  Jorissen  and  Wilhelm  E.  Ringer  ( Chem .  Weekblad,  1907, 
4,  242 — 246.  Compare  also  Hofmann  and  Strauss,  Abstr.,  1901,  ii, 
655  ;  Goldstein,  Abstr.,  1903,  ii,  524). — One  hundred  mg.  of  uranoso- 
uranic  oxide  were  exposed  for  one  hour  to  cathode  rays.  On  cooling 
the  weight  was  71  ’2  mg.  The  activity  of  this  preparation  in  dis¬ 
charging  an  electroscope  was  found  to  be  30%  more  than  that  of  a 
similar  preparation  which  had  not  been  exposed  to  cathode  rays. 

A.  J.  W. 

Gaseous  Product  of  Transformation  of  Polonium.  Heinrich 
Greinacher  and  M.  Kernbaum  {Physikal.  Zeitsch.,  1907,  8,  339  —  314). 
— Two  polonium  preparations  from  different  sources  were  enclosed  in 
spectral  tubes  specially  designed  to  have  a  minimum  capacity,  the 
tubes  being  examined  from  time  to  time  for  helium  or  other  lines. 
Two  forms  of  tube  were  employed  each  having  a  capacity  of  about 
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2  c.c.  Assuming  the  polonium  deposit  to  weigh  O’OOl  mg.,  it  was 
calculated  that  if  helium  were  formed  as  one  of  the  disintegration 
products  the  quantity  produced  in  140  days  should  be  equal  to  2 %  of 
the  gaseous  contents  of  the  tube,  a  proportion  in  which  helium  should 
be  readily  recognised  spectroscopically.  After  eleven  months  there 
was  no  trace  of  the  helium  lines  even  after  the  tubes  had  been  heated 
at  150 — 200°  to  drive  off  any  helium  which  might  have  been  occluded 
by  the  glass.  The  hydrogen  lines  increased  in  intensity  during  the 
period  of  observation,  but  the  possibility  of  the  presence  of  traces  of 
water  or  of  hydrogen  occluded  by  the  copper  plates  on  which  the 
polonium  had  been  deposited  prohibits  the  conclusion  that  the 
polonium  is  the  source  of  the  hydrogen.  H.  M.  D. 

Radioactivity  of  Lead.  II.  Julius  Elster  and  Hans  Geitel 
(Physical.  Zeitsch.,  1907,  9,  273 — 277). — The  radioactive  precipitate 
obtained  by  converting  commercial  lead  oxide  into  the  chloride  and 
saturating  the  solution  with  hydrogen  sulphide  after  partial  neutralisa¬ 
tion  has  been  further  examined.  A  new  apparatus  is  described  for  the 
measurement  of  the  range  of  the  a-particles  emitted  by  feebly  radio¬ 
active  materials.  The  range  of  the  a-particles  from  the  active 
precipitate  is  found  to  be  about  4  centimetres  and  the  time  required  for 
the  decay  of  the  activity  to  half  value  about  100  days. 

These  numbers  agree  approximately  with  the  corresponding 
constants  for  radium  F,  but  the  authors  consider  that  the  question  as 
to  whether  radium  F  or  some  other  unknown  substance  (lead  X) 
resembling  this  is  the  cause  of.  the  radioactivity  of  commercial  lead 
has  still  to  be  settled.  H.  M.  D. 

Total  Ionisation  of  Various  Gases  by  the  a- Rays  of 
Uranium.  T.  H.  Laby  (Proc.  Roy.  Soc.,  1907,  A,  79,  206 — 219). — 
The  total  ionisation  produced  by  the  a-rays  emitted  by  uranium  oxide, 
XJ308,  in  various  gases  has  been  examined.  The  tabulated  values  of 
the  total  ionisation  are  the  same  as  those  found  by  Bragg  for  the 
a-rays  from  radium  G.  The  relative  total  ionisation  is  therefore 
independent  of  the  range  and  initial  velocity  of  the  a-particles  pro¬ 
ducing  it,  for  the  particles  from  radium  C  have  probably  double  the 
range  of  those  from  uranium. 

The  values  obtained  by  the  author  for  the  total  ionisation  of  the 
various  gases  do  not  agree  with  the  numbers  calculated  from  the 
conductivity  and  stopping  power  according  to  Strutt’s  formula.  On 
the  other  hand,  the  ionisation  per  c.c.  is  found  to  be  proportional  to 
the  molecular  volume  of  the  gas,  and  the  relationship  indicated  by 
Bragg  is  thus  confirmed.  H.  M.  D. 

Ionisation  of  Various  Gases  by  a-,  (3 -,  and  y-Rays.  R.  D. 
Kleeman  ( Proc .  Roy.  Soc.,  1907,  A,  79,  220 — 233.  Compare  Abstr., 
1906,  ii,  720). — Measurements  have  been  made  of  the  ionisation  pro¬ 
duced  by  a-,  (3 -,  and  y-rays  in  a  large  number  of  different  gases.  The 
data  indicate  that  the  ionisation  is  an  additive  quantity  for  the  three 
kinds  of  rays.  The  atomic  ionisation  values  of  hydrogeD,  carbon, 
nitrogen,  oxygen,  sulphur,  chlorine,  bromine,  and  iodine  for  each  type 
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of  ray  are  recorded.  The  ionisation  values  of  the  compound  gases 
calculated  from  the  atomic  ionisations  agree  well  with  the  experi¬ 
mental  values  except  in  the  case  of  ammonia  and  sulphur  dioxide. 
The  ionisation  in  hydrogen  is  also  greater  than  that  calculated  from 
the  additive  law,  and  the  explanation  of  this  is  that  more  energy  is 
absorbed  in  the  formation  of  an  ion  from  a  hydrogen  atom  when  this 
is  part  of  a  molecule  of  hydrogen  than  when  it  is  a  component  of  the 
molecule  of  another  gas.  The  ionisation  values  for  the  /3-rays  are 
almost  exactly  the  same  as  those  for  the  y-rays,  the  only  appreciable 
difference  being  found  in  the  case  of  vapours  containing  iodine.  By 
plotting  the  atomic  ionisations  against  the  atomic  weight,  curves  are 
obtained  which  show  that  the  ionisation  is  a  periodic  function  of  the 
atomic  weight.  The  curves  for  the  three  different  kinds  of  rays  pre¬ 
sent  the  same  periodicity.  A  similar  periodic  character  is  presented 
by  the  curves,  which  show  the  variation  of  the  energy  spent  in  the 
production  of  an  ion  with  the  atomic  weight  of  the  element  ionised. 

H.  M.  D. 

Absolute  Potential  of  the  Calomel  Electrode.  Wilhelm 
Palmaer  ( Zeitsch .  physikal.  Chem.,  1907,  59,  129 — 191). — Full  details 
are  given  of  work  already  reported  (Abstr.,  1903,  ii,  707).  Billitzer’s 
work  (Zeitsch.  Elektrochem,  1902,  8,  638,  and  succeeding  papers)  is 
adversely  criticised,  and  the  value  assigned  by  him  to  the  P.D.  of  the 
A/10  calomel  electrode  (namely,  +  0-l  volt  approximately)  is  shown  to 
be  wrong.  There  is  added  a  full  list  of  papers  published  since  1875 
bearing  on  electrocapillary  phenomena  and  the  determination  of  absolute 
potential  differences.  J.  C.  P. 

Changes  of  Energy  Accompanying  the  Dilution  of  Zinc  and 
Cadmium  Amalgams.  Theodore  W.  Richards  and  George 
Shannon  Forbes  ( Zeitsch .  physikal.  Chem.,  1907,  58,  683 — 752). — 
The  potentials  between  amalgams  of  different  concentrations  were 
determined  at  23°,  and  the  results  are  regarded  as  correct  to  within 
O’OOOOl  volt.  In  the  case  of  the  zinc  amalgams,  the  values  found  for 
the  potentials  are  less  than  those  calculated  on  the  basis  of  the  gas 
laws ;  in  the  case  of  cadmium  amalgams,  the  observed  values  are 
greater  than  the  calculated  values.  In  both  cases  the  deviations 
between  observed  and  calculated  values  tend  to  disappear  as  the 
amalgams  become  more  dilute.  The  temperature  coefficient  of  the 
potential  of  the  cadmium  amalgam  cells  is  almost  the  same  as  the 
pressure-temperature  coefficient  of  an  ideal  gas ;  that  of  the  zinc 
amalgam  cells  is  about  3%  greater. 

The  heats  of  dilution  of  the  amalgams  have  been  determined 
directly  by  a  trustworthy  method,  and  the  results,  combined  with  the 
temperature  coefficient  of  the  E.M.F.,  have  furnished  a  very  accu¬ 
rate  confirmation  of  the  Helmholtz  formula.  Cady’s  formula  (Abstr., 
1899,  ii,  394)  does  not  account  adequately  for  the  deviations  from  the 
gas  laws. 

The  densities  of  the  liquid  amalgams  have  been  determined  accu¬ 
rately,  and  the  magnitude  of  the  contraction  occurring  on  mixture 
ascertained  for  each  case. 
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The  authors  discuss  the  nature  of  the  zinc  and  cadmium  amalgams 
from  the  chemical  and  the  kinetic  standpoint.  The  deviations  in  the 
case  of  the  zinc  cells  are  attributed  to  partial  polymerisation ;  those 
observed  with  the  cadmium  cells  are  attributed  chiefly  to  abnormal 
osmotic  pressures.  J.  C.  P. 

Theory  of  the  Tension  of  Solutions  at  their  Decomposition 
Values.  Ugo  Grassi  (Nuovo  Gim.,  1907,  [v],  13,  202 — 208). — In 
this  mathematical  paper,  the  author  shows  that  by  assuming  a  dis¬ 
tribution  of  electricity  in  the  form  of  a  single  layer  on  the  surface  of 
the  electrode  and  in  the  contiguous  region  of  the  solution,  conclusions 
can  be  drawn  regarding  the  amount  of  zinc  passing  into  solution  which 
are  far  more  nearly  in  agreement  with  the  observed  facts  than  those 
arrived  at  by  Lehfeldt  (Abstr.,  1900,  ii,  62)  on  the  assumption  that  a 
double  electrical  layer  exists  between  the  electrode  and  the  solution. 

T.  H.  P. 

Permanent  Condition  Established  Between  Polarised 
Hydrogen  Electrodes.  Arnold  Eucken  ( Zeitsch .  physikal.  Chem., 
1907,  59,  72 — 117). — The  method  of  investigation  adopted  was  that 
due  to  Nernst  and  Merriam  (Abstr.,  1905,  ii,  674.  Compare  also 
Weigert,  Abstr.,  1906,  ii,  417).  The  theoretical  connexion  between 
current  and  potential  in  cases  where  the  electrolyte  is  (1)  an  acid,  (2) 
an  acid  +  a  salt  with  common  ion,  is  deduced  for  the  conditions  of 
the  author’s  work  and  is  confirmed  satisfactorily  by  his  experiments. 
The  limiting  current  for  the  case  where  hydrochloric  acid  is  mixed 
with  a  small  quantity  of  potassium  chloride  can  be  calculated  from 
the  limiting  current  observed  with  the  acid  alone,  and  from  the 
amount  of  salt  added.  Theoretically,  the  limiting  current  with  acid 
alone  should  be  twice  as  great  as  the  limiting  current  observed  in 
presence  of  large  excess  of  a  salt  with  common  ion,  but  secondary 
effects  interfered  with  the  experimental  confirmation  of  this  con¬ 
clusion.  The  supposition  that  polarisation  and  resistance  approach 
a  constant  limiting  value  as  the  applied  E.M.F.  increases  has  been 
verified  in  a  general  qualitative  way.  With  the  help  of  the  residual 
current  method,  the  diffusion  coefficients  of  a  number  of  organic 
acids  (acetic,  succinic,  tartaric,  benzoic,  cinnamic,  &c.)  have  been 
determined.  J.  C.  P. 

Polarity  of  Discharge.  D.  Pacini  ( JVuovo  Gim.,  1907,  [v],  13, 
182 — 188). — The  author  has  confirmed  the  phenomenon  observed  by 
Sarasin,  Tommasina,  and  Micheli  (Abstr.,  1905,  ii,  3),  but  he  does  not 
agree  with  their  explanation  of  the  non-superposability  of  the  curves 
representing  the  rates  of  decay  of  the  positive  and  negative  charges  of 
the  electroscope. 

The  author  wound  the  charged  wire,  after  exposure  to  the  air,  in  the 
form  of  a  spiral,  co-axial  with  and  inside  which  was  placed  a  cylinder 
of  oxidised  brass  connected  with  the  knob  of  the  electroscope.  When 
the  spiral  wire  was  replaced  by  a  thick  paper  cylinder  which  had  been 
moistened  with  uranium  nitrate  solution  and  allowed  to  dry,  it  was 
found  that  the  electroscope  lost  a  positive  charge  more  rapidly  than  an 
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equal  negative  one.  The  polarity  of  the  discharge  is  defined  by  the 
expression:  op  —  (tn  —  tp)/tn,  where  tn  and  tp  are  the  respective  times 
required  for  the  leaves  of  the  electroscope  to  approach  by  a  certain 
amount  when  negatively  and  positively  charged.  Such  polarity  is  also 
found  to  exist  when  the  uranium  nitrate  is  replaced  by  non-radicactive, 
crystalline  substances.  Sodium,  magnesium,  and  ammonium  sulphates 
and  potassium  dichromate  differ  from  uranium  nitrate  in  exhibiting 
negative  polarity  of  discharge,  that  is,  with  these  substances,  the 
negative  charge  is  lost  the  more  rapidly.  Quinine  hydrogen  sulphate  first 
shows  positive  polarity  of  discharge,  which  disappears  after  a  few  days ;  if 
then  left  for  a  day  in  a  moist  atmosphere,  this  substance  subsequently 
exhibits  negative  polarity.  With  nickel  sulphate,  a  change  from 
negative  to  positive  polarity  occurs  if  the  moist  crystals  are  left  in  the 
air  for  a  day.  Potassium  alum,  if  deposited  from  a  concentrated 
solution,  exhibits  negative  polarity,  whilst  if  it  is  slowly  deposited 
from  a  weaker  solution,  its  polarity  of  discharge  is  positive. 

Prom  these  results  the  conclusion  is  drawn  that  the  condition  of  the 
dispersing  surface  is  capable  of  generating  a  polarity  of  discharge 
sensitive  to  low  potentials  (250 — 1000  volts),  the  assumption  of  any 
emission  being  unnecessary.  Whether  the  phenomenon  depends  on 
chemical  actions,  or  on  physical  changes  occurring  in  the  air,  remains 
to  be  decided.  T.  H.  P, 

Electromotive  Forces  of  Concentration  Cells.  Joseph  E. 
Trevor  ( J .  Physical  Chem.,  1907,  >11,  283 — 291). — Helmholtz’s 

differential  equation  for  the  E.M.F.  of  a  concentration  cell  is 
integrated  on  the  assumption  that  the  relation  between  the  vapour 
pressure  and  concentration  is  that  required  by  the  theory  of  dilute 
solutions,  and  (1)  that  Ostwald’s  dilution  law  is  valid,  (2)  that  the 
van’t  Hoff-itudolphi  equation  expresses  the  relationship  between  the 
degree  of  dissociation  and  the  dilution.  H.  M.  D. 

Thermodynamics  of  Liquid  Cells.  P.  Henderson  ( Zeitsch . 
physikal.  Chem.,  1907,59,  118 — 127). — A  formula  is  deduced  which 
permits  the  calculation  of  the  contact  potentials  in  liquid  cells  of 
higher  concentrations  than  those  to  which  Planck's  formula  applies. 
The  author’s  theoretical  deductions  are  tested  with  satisfactory 
results  by  measurements  of  the  contact  potentials  in  such  cases  as 
H2S04/K2S04  and  HCl/BaCl2.  J.  C.  P. 

Chemistry  of  the  Iron  Electrode  of  the  Jungner-Edison 
Accumulator.  Otto  Faust  {Zeitsch.  Eleklrochem .,  1907,  13, 

161 — 165). — The  E.M.F.  of  the  combination,  10%  zinc  amalgam  |  20% 
potassium  hydroxide  solution  j  iron  electrode,  is  measured  at  different 
stages  during  the  charge  and  discharge  of  the  electrode.  The  com¬ 
pletely  charged  electrode  gives  0*39  volt.  During  discharge  with  a 
current  density  of  0*00033  ampere  per  sq.  cm.,  three  periods  are 
observed  in  which  the  E.M.F.  is  approximately  constant  at  about  0*47, 
0  65,  and  1*9  volt  respectively.  If  the  electrode  is  left  at  rest  during 
the  first  period  the  E.M.F.  returns  to  0*39  volt,  during  the  second 
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period  it  returns  to  0*44  volt,  and  during  the  third  to  about  0  69  volt. 
The  .charging  curve  also  exhibits  three  periods,  and  the  E.M.F.’ s 
attained  when  the  electrode  is  left  at  rest  are  the  same  as  those 
observed  during  discharge. 

The  author  shows  that  an  electrolytic  deposit  of  spongy  iron 
containing  a  considerable  quantity  of  occluded  hydrogen  gives  an 
E.M.F.  of  0’39  volt;  when  the  occluded  hydrogen  has  escaped  (which 
it  does  in  bubbles),  the  E.M.F.  rises  to  0  44  volt.  These  two  stages  are 
therefore  due  to  hydrogen  and  metallic  iron  respectively.  The  E.M.F. 
due  to  ferrous  hydroxide  was  measured  (in  20%  potassium  hydroxide 
solution)  by  pasting  it  on  a  platinum  electrode  ;  it  was  found  to  be 
0  514  volt.  An  electrode  of  ferroso-ferric  hydroxide  was  obtained  by 
electrolysing  a  solution  of  a  ferrous  salt  in  ammonia  with  a  platinum 
anode.  This  electrode  (combined  as  before  with  the  zinc  amalgam 
electrode)  gave  an  E.M.F.  of  0555  volt.  The  author  did  not  succeed 
in  measuring  the  potential  of  ferric  hydroxide,  but  it  appears  probable 
that  the  E.M.F.  of  the  third  stage  in  the  discharge  of  the  accumulator 
electrode  must  be  due  to  this  substance.  T.  E. 

Constitution  of  the  Atom  and  Coulomb’s  Law.  Henri 
Pellat  ( Compt .  rend.,  1907,  144,  744 — 746.  Compare  this  vol.,  ii, 
249). — Discussing  the  validity  of  the  second  hypothesis  (the  spherical 
form  of  the  atom)  arising  out  of  the  electrical  theory  of  the  constitution 
of  the  atom,  the  author  shows  that  the  flattened  form  for  the  latter, 
suggested  previously,  would  be  unstable,  in  other  words,  that  the 
atom  is  spherical.  Hence,  in  order  to  reconcile  theory  with  experi¬ 
ment,  he  concludes  that  Coulomb’s  law  is  inapplicable  to  intra  atomic 
distances,  that  is,  the  attractive  force  must  increase  less  rapidly ,  or  the 
repulsive  force  more  rapidly,  than  the  inverse  of  the  square  of  the 
distance. 

In  reply  to  Tommasina’s  criticism  (see  following  abstract),  the 
author  points  out  that  since  the  existence  of  neutral  monatomic  mole¬ 
cules  is  admitted,  it  follows  that  neutral  atoms  exist,  at  any  rate  for 
some  simple  substances.  E.  H. 

Constitution  of  the  Atom.  Thomas  Tommasina  (Compt.  rend., 
1907,  144,  746 — 747.  Compare  this  vol.,  ii,  249,  and  preceding 
abstract). — The  author  points  out  that  a  fourth  condition,  the  electrical 
neutrality  of  the  atom  considered  as  a  whole,  accepted  by  Pellat  as  a 
fact  in  his  consideration  of  the  electrical  theory  of  the  constitution  of 
the  atom,  is  really  only  a  hypothesis.  Moreover,  from  this  hypothesis 
it  follows  that  the  atoms  would  possess  no  chemical  affinity  and  would 
not  unite  to  form  molecules,  whereas  the  converse  is  the  case. 
Accordingly  the  atoms  can  never  be  electrically  neutral.  E.  H. 

Direct  Determination  of  the  Absolute  Value  of  the  Electric 
Charge  on  a  Univalent  Electrolytic  Ion.  Diameter  of  an 
Atom.  Henri  Pellat  (Compt.  rend.,  1907,  144,  902 — 904. 

Compare  preceding  abstracts). — By  means  of  an  equation  derived  from 
Stokes’s  formula  for  the  velocity  of  a  solid  sphere  moving  in  a  resistant 
medium  and  from  electrolytic  data,  the  author  has  obtained  values  for 
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the  electric  charge  on  a  univalent  ion  agreeing  with  those  obtained 
indirectly  by  Townsend  and  J.  J.  Thomson  from  the  electric  charge  on 
a  gaseous  ion.  From  thence  the  value  7*8  x  10-9  cm.  is  deduced  for 
the  radius  of  a  univalent  ion.  E.  H. 

Multivalent  Atoms.  Henri  Pellat  ( Compt .  rend.,  1907,  144, 
969 — 971.  Compare  this  vol.,  ii,  249,  and  preceding  abstracts). — 
Multivalent  atoms  may  be  regarded  as  consisting  of  groups  of  uni¬ 
valent  atoms  in  juxtaposition,  and  on  this  view  the  constitution 
assigned  by  Lorentz  and  by  Larmor  to  atoms  should  be  regarded  as 
applying  to  univalent  atoms  only,  and  the  same  is  true  of  the 
relation  r  =  7*063  x  lO^ne  deduced  previously,  r  being  the  radius 
of  a  spherical  atom,  n  its  valency  which  is  now  taken  as  1  and  e  its 
electric  charge.  This  view  of  the  structure  of  multivalent  atoms 
affords  an  explanation  of  the  fact  that  their  mobility  is  independent  of 
their  valency,  since  their  velocity  in  an  electric  field  is  conditioned  by 
the  E.M.F.  and  the  viscosity,  which  both  vary  with  the  number  of 
atoms  in  juxtaposition.  This  consideration  enables  the  difficulty 
previously  referred  to  ( loc .  cit.)  in  considering  the  value  of  the  charge 
e  on  an  atom  of  mercury  to  be  surmounted,  and  this  relation  now 
becomes  e  =  5*425  x  10~40t3/jR!3,  where  27?  =  the  length  of  the  side  of  a 
cube  containing  a  single  atom  of  mercury.  If  r  is  taken  as  equal 
to  R,  the  value  of  e  becomes  2*3  x  10-20,  which  is  near  the  value 
2*2  x  10-20,  found  indirectly  by  J.  J.  Thomson.  But  r  is  probably 
smaller  than  R,  and  using  Thomson’s  most  recent  value  for  e,  obtained 
from  observations  on  gaseous  ions,  Rjr  is  1*65,  which  indicates  that 
the  distance  from  edge  to  edge  of  two  neighbouring  atoms  in  liquid 
mercury  is  less  than  the  diameter  of  the  atom.  T.  A.  H. 

[Electromotive  Force  of  Iron.]  E.  Heyn  ( Zeitsch .  physikal . 
Chem.,  1907,  58,  760 — 761). — A  criticism  of  Richards  and  Behr’s 
recent  work  (this  vol.,  ii,  222).  J.  C.  P. 

Passive  Copper  or  the  Anodic  Behaviour  of  Copper  in 
Solutions  of  Sodium  Hydroxide.  Erich  Muller  ( Zeitsch . 
Elektrochem.,  1907,  13,  133 — 145).— ^-The  behaviour  of  a  copper  anode 
in  a  concentrated  solution  of  sodium  hydroxide  (this  vol.,  ii,  174)  is 
further  examined.  When  a  clean  copper  plate  is  immersed  in  a  solu¬ 
tion  of  sodium  hydroxide  (14A)  which  is  free  from  dissolved  oxygen,  the 
copper  is  negative  compared  with  the  solution  ;  measured  against  the 
Nj  10  calomel  electrode  its  potential  is  -0*66  volt.  When  a  very 
small  current,  2  x  10 ~6  amp.  per  sq.  cm.,  is  passed,  the  potential  rises 
at  first  slowly,  then  rapidly  to  about  -  0*54  volt.  If  electrolysis  is 
continued  with  a  larger  current  density,  a  blue  solution  of  cupric 
hydroxide  is  formed,  and  the  potential  rises  again,  at  first  slowly, 
then  rapidly  to  +0*76  volt,  at  which  point  oxygen  is  evolved 
and  copper  ceases  to  be  dissolved.  The  first  rise  is  accompanied  by 
the  formation  of  a  skin  of  cuprous  oxide,  the  second  by  the  formation 
of  a  skin  of  cupric  oxide.  During  the  last  period,  a  little  copper 
peroxide  is  always  formed.  In  the  earliest  period,  the  change 
Cu  +  i'’  Cu'  takes  place;  when  the  solution  is  saturated  with 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


429 


cuprous  ions,  which  very  soon  occurs,  a  skin  of  cuprous  oxide 
forms,  and  the  ‘potential  rises  to  the  point  at  which  the  reaction 
Cu’  +  F  Cu”  can  occur;  this  goes  on  uutil  the  solution  (in  contact 
with  the  anode)  is  saturated  with  cupric  hydroxide  ;  owing  to  the 
greater  solubility  of  this  substance,  this  stage  lasts  longer  or  requires 
a  larger  current ;  when  the  skin  of  solid  cupric  oxide  is  formed,  the 
potential  again  rises  until  the  reaction  Cu"  +  F=  Cu‘”  occurs.  The 
peroxide  is,  however,  unstable,  and  decomposes  spontaneously,  giving 
off  oxygen.  T.  E. 

Electrical  Conductivity  of  Alloys  and  the  Theory  of 
Electrons.  Rudolf  Schenck  ( Physikal .  Zeitsch.,  1907,  8,  239 — 244). 
— The  thermal  conductivity  ( k )  and  the  electrical  conductivity  (<r)  of 
a  metal  are  both  lowered  by  the  addition  of  small  quantities  of  a  second 
metal  with  which  it  forms  mixed  crystals.  The  quotient  kja  is  greater 
for  the  alloy  than  for  the  pure  metal  in  all  cases  which  have  been 
examined.  From  this  it  follows  that  the  thermal  conductivity  is 
lowered  to  a  relatively  smaller  extent  than  the  electrical  conductivity. 
To  explain  this  the  author  supposes  that  the  dissolved  molecules  as 
well  as  the  electrons  take  part  in  the  process  of  heat  conduction.  The 
lowering  of  the  thermal  conductivity  is  supposed  to  be  due  to  a 
diminution  in  the  mean  free  path  of  the  electrons  and  the  lowering  of 
the  electrical  conductivity  to  an  increase  in  the  viscosity. 

The  relationship  between  k  and  <t,  obtained  by  Drude  for  pure 
metals,  is  applied  to  alloys,  and  the  concentration  of  the  electrons  in 
the  alloys  is  calculated.  From  the  calculated  results  the  conclusion  is 
drawn  that  the  number  of  the  electrons  in  a  metal  is  not  diminished 
by  the  solution  of  a  second  metal  in  the  first.  Drude’s  equation 
connecting  thermo-electric  forces  with  the  concentration  of  the  electrons 
in  different  metals  is  employed  to  test  this  conclusion,  and  the  data 
indicate  approximate  equality  between  the  electron  concentration  in 
copper  on  the  one  hand,  and  constantan  and  manganin  on  the  other. 
The  lowering  of  the  electrical  conductivity  of  an  alloy  when  compared 
with  the  pure  metal  is  therefore  to  be  attributed  to  increase  in  the 
internal  friction.  H.  M.  D. 

Nature  of  Metallic  and  Electrolytic  Conduction.  Rudolf 
yon  Hasslinger  ( Monatsh .,  1907,  28,  173 — 207). — The  work  of 
previous  authors  on  the  metallic  and  non-metallic  states,  and  on 
electrolytic  and  metallic  conduction,  with  special  reference  to  the 
electrolytic  conductivity  of  elements,  is  discussed,  and,  together  with 
the  experimental  results,  described  in  the  present  paper,  utilised  in  an 
attempt  to  explain  metallic  conduction  by  an  expansion  of  the  ionic 
theory. 

The  resistance  of  carbon,  which  at  first  diminishes  as  the  temper¬ 
ature  rises,  reaches  a  minimum  and  again  increases  at  higher  temper¬ 
atures.  Fused  sulphur  is  only  a  feeble  conductor,  exhibits  polarisation 
phenomena  on  passage  of  an  electric  current,  and  serves  as  an  ionising 
solvent  for  other  substances.  Iodine  behaves  as  both  a  metallic  and 
an  electrolytic  conductor.  Silver  sulphide  is  an  electrolytic  conductor 
at  the  ordinary  temperature,  but  at  low  temperatures  behaves  as  a 
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metallic  conductor,  whilst  copper  sulphide  and  ferroso-ferric  oxide, 
which  are  metallic  conductors  at  the  ordinary  temperature,  are  found 
to  conduct  electrolytically  at  high  temperatures.  G.  Y. 

Conductivity  of  Some  Fused  Salts  and  the  Method  of 
Determining  the  Same.  Richard  Lorenz  and  H.  T.  Kalmus 
( Zeitscli .  physikal.  Chem.,  1907,  59,  17—30). — The  conductivities  of 
potassium  nitrate,  sodium  nitrate,  potassium  dichromate,  lead  chloride, 
and  bromide  in  the  fused  condition  have  been  determined  over  a  con¬ 
siderable  range  of  temperature.  The  measurements  were  carried  out 
by  Kohlrausch’s  method,  with  alternating  current  and  telephone,  and 
the  corrections  rendered  necessary  by  the  special  circumstances  of 
temperature,  &c.,  were  duly  made.  For  particulars  of  these  as  well  as 
for  details  of  the  results  obtained,  the  original  must  be  consulted. 

J.  C.  P. 

Ionic  Velocities  :  Magnesium  Sulphate  and  Sulphuric  Acid 
in  Dilute  Aqueous  Solution.  Maurice  Huybrechts  (Ann.  Chim. 
Phys.,  1907,  [viii],  11,  68 — 101). — The  transport  numbers  in  solutions 
of  magnesium  sulphate  and  of  sulphuric  acid  at  18°  and  30°  were 
determined  by  the  author  in  Jahn’s  laboratory  according  to  the  method 
used  by  the  latter  chemist.  The  sulphuric  acid  was  estimated  by  its 
action  on  the  potassium  iodide-iodate  mixture,  the  iodine  set  free  being 
titrated  with  sodium  thiosulphate,  and  it  is  considered  that  for  this 
and  other  reasons  the  results  are  more  accurate  than  those  of  Tower 
(Abstr.,  1904,  ii,  802). 

The  transport  number  of  the  magnesium  ion  in  magnesium  sulphate 
increases  rapidly  with  dilution  to  a  value  of  0-386  at  18°  in  1/90IV 
solution,  remaining  constant  on  further  dilution;  at  30°,  exactly  the 
same  number  is  obtained. 

For  sulphuric  acid,  two  values  are  obtained  at  18°,  0'824  (for  the 
hydrogen  ion)  from  1/8  to  1/9 OiV,  and  0  845  for  l/105iVand  beyond. 
It  is  suggested  that  dissociation  into  three  ions  is  only  complete  when 
the  latter  dilution  is  reached,  but  this  conclusion  is  not  in  accord  with 
the  results  of  freezing-point  determinations,  which  seem  to  show  that 
dissociation  is  practically  complete  in  solutions  less  than  1/1 0Y.  The 
values  at  30°  are  slightly  lower.  The  results  are  in  fair  agreement 
with  those  of  Tower. 

A  bibliography  of  the  subject  is  appended.  G.  S. 

Rate  of  Migration  of  Ions  in  Dilute  Solutions.  Hans  Jahn 
(Zeitsch.  physikal.  Chem .,  1907, 58,  641 — 658). — The  transport  numbers 
for  hydrochloric  and  sulphuric  acids  and  a  number  of  salts  have  been 
determined,  and  the  variation  with  concentration  and  temperature  has 
been  studied.  The  value  obtained  for  the  transport  number  of 
hydrogen  in  hydrochloric  acid  agrees  closely  with  that  recorded  by 
Noyes  and  Sammet  (Abstr.,  1903,  ii,  126).  In  the  case  of  sulphuric 
acid  the  transport  number  for  hydrogen  is  constant  and  equal  to  0  824 
over  a  considerable  range  of  concentration  (from  F=16  to  F=180), 
but  in  more  dilute  solutions  distinctly  larger  values  are  obtained,  a 
phenomenon  that  may  have  something  to  do  with  the  second  stage  of 
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ionisation.  The  results  obtained  with  various  salts  are  generally  in 
harmony  with  previous  determinations,  and  indicate  that  with  rise  of 
temperature  the  value  of  the  transport  number  approaches  05. 

Measurements  with  the  transport  number  were  made  also  with 
hydrochloric  acid,  sodium,  potassium,  and  barium  chlorides  in  mixtures 
of  alcohol  and  water.  The  transport  number  of  hydrogen  in  hydro¬ 
chloric  acid  increases  with  the  concentration  of  the  alcohol  in  the 
mixtures,  and  the  limiting  steady  value  of  the  transport  number  is 
not  reached  until  greater  dilutions  than  when  pure  water  is  the 
solvent.  In  the  case  of  potassium  and  sodium  chlorides  also  the 
presence  of  alcohol  leads  to  an  increased  value  of  the  transport  number 
for  the  cation.  In  the  case  of  barium  chloride,  on  the  other  hand,  it 
appears  that  as  the  percentage  of  alcohol  in  the  mixtures  increases, 
the  transport  number  for  the  anion  first  increases,  then  reaches  a 
maximum  value,  and  subsequently  decreases.  J.  C.  P. 

Electro-chemistry  of  Non -aqueous  Solutions.  Giacomo 
Carrara  ( Mem .  R.  Accad.  Lincei,  1906,  [v],  0,  268 — 291). — The 
author  gives  a  resume  and  discussion  of  the  work  published,  during 
the  past  fourteen  years,  on  the  electro-chemistry  of  solutions  in  solvents 
other  than  water. 

In  dealing  with  the  causes  determining  electrolytic  dissociation,  he 
shows  how  various  hypotheses  which  have  been  advanced  can  be 
brought  into  accord.  The  phenomenon  of  electrolytic  dissociation  is  due 
to  the  chemical  action  occurring  between  the  solvent  and  the  solute, 
since  the  former,  by  combining  with  the  parts  of  the  molecule  which 
become  ions,  causes  a  predisposition  to  ion -formation  and  also  furnishes 
the  energy  necessary  for  the  dissociation  ;  the  dielectric  constant  then 
allows  the  ions,  when  they  are  once  formed,  to  exist  together  in  the 
solvent  without  recombining. 

The  electro-chemical  laws  of  non-aqueous  solutions  and  the  chemical' 
behaviour  of  solutes  in  different  solvents  are  next  examined.  It  is  here 
shown  that  no  essential  differences  exist  between  aqueous  solutions 
and  those  in  other  solvents  and  that,  when  all  the  factors  bearing  on 
the  phenomenon  are  considered,  the  theory  of  dissociation  is  capable  of 
explaining  all  apparently  contradictory  exceptions.  T.  H.  P. 

Solubility  of  Electrolytes.  Johannes  J.  van  Laar  ( Zeilsch . 
physikal.  Chem.,  1907,  59,  212 — 217.  Compare  this  vol.,  ii,  328). — 
By  way  of  extension  of  the  earlier  paper  ( loc .  cit.),  the  author  deduces 
a  general  expression  for  the  solubility  of  any  electrolyte  in  any  solvent. 
He  finds  c  =  (7A(l  +  A),  where  c  is  the  concentration  of  the  electrolyte 
in  its  saturated  solution,  C  is  its  dissociation  constant,  and  A  is  a 
constant  almost  independent  of  the  solvent.  The  quantities  c  and  C 
have  been  determined  by  Walden  for  tetraethylammonium  iodide  in  a 
number  of  organic  solvents,  and  the  author  shows  that  in  this  case  A,  the 
specific  salt  constant,  is  nearly  independent  of  the  solvent.  It  may  be 
found  also  by  the  formula  A  =  (l  -  a)/a.  J.  C.  P. 

Thermomagnetic  Analysis  of  Meteoric  and  Artificial  Nickel- 
Iron  Alloys.  S.  W.  J.  Smith  ( Proc .  Roy.  Soc.,  1907,  A,  79, 132—133). 
— The  author  has  studied  in  detail  the  changes  in  permeability  which 
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accompany  changes  of  temperature  between  0°  and  850°  (1)  for  a  typical 
specimen  of  “octahedral”  meteoric  iron,  (2)  for  a  sample  of  nickel 
steel  containing  about  the  same  percentage  of  iron  as  the  meteorite, 
(3)  for  a  sample  of  nearly  pure  iron.  Evidence  has  been  obtained  of 
the  connexion  between  permeability  and  change  in  the  state  of 
crystallisation,  and  an  attempt  is  made  to  interpret  the  permeability- 
temperature  curves  in  terms  of  the  theory  of  solid  solutions.  The 
analogy  between  the  behaviour  of  supersaturated  solutions  and  of 
nickel-iron  alloys,  especially  with  reference  to  the  relation  of  the  “  meta¬ 
stable  ”  and  “  labile  ”  states,  is  discussed. 

The  thermomag netic  data  show  that  meteoric  iron  is  composed 
mainly  of  a  nickel-iron  alloy  containing  6 — 7%  of  nickel,  and  that  it 
contains,  in  addition,  a  small  quantity  of  a  complex  alloy  which,  whilst 
its  total  percentage  of  nickel  is  from  25 — 30,  has  a  nickel-rich  con¬ 
stituent  with  about  40%  of  nickel.  These  conclusions  are  in  harmony 
with  the  chemical  data.  J.  C.  P. 

Electric  Furnace  Reactions  under  High  Gaseous  Pressures. 
Robert  S.  Hutton  and  J.  E.  Petavel  ( Proc .  Roy.  *Soc.,  1907,  A,  79, 
155 — 157). — The  principal  processes  studied  were  the  formation  of 
calcium  carbide,  carborundum,  and  nitric  acid,  the  direct  reduction  of 
alumina  by  carbon,  and  the  fusion  of  quartz.  In  the  experiments  on 
calcium  carbide,  it  was  found  that  a  high  pressure  of  carbon  monoxide 
during  the  reaction  does  not  appreciably  diminish  the  yield.  If  the 
carbide  is  cooled  in  an  atmosphere  of  carbon  monoxide,  a  back  reaction 
occurs  at  about  the  freezing  point  of  the  substance,  but  the  effect  is 
limited  to  the  surface  of  the  ingot  and  is  therefore  of  slight  import¬ 
ance  when  work  is  carried  out  on  a  large  scale.  Experiments  on  the 
fusion  of  quartz  in  atmospheres  of  air  aud  hydrogen  at  pressures  up  to 
2500  lb.  per  square  inch  indicated  a  marked  decrease  in  the  volatilisation 
of  the  fused  product,  but  no  appreciable  increase  in  its  fluidity  and 
transparency.  The  diminished  vaporisation  of  silica  just  referred  to 
probably  explains  the  very  limited  formation  of  carborundum  which 
occurs  under  pressure,  since  it  is  generally  supposed  that  this  product 
results  from  the  interaction  of  silica  vapour  and  carbon.  In  a  study 
of  the  direct  reduction  of  alumina  by  carbon  it  has  been  shown  (1)  that 
metallic  aluminium  can  be  produced  by  a  purely  thermal  reaction  ; 
(2)  that  the  lowest  temperature  at  which  this  reaction  can  take  place 
coincides  with  the  melting  point  of  alumina ;  (3)  that  the  metal  is 
first  produced  in  the  form  of  vapour.  In  ordinary  circumstances, 
however,  the  metal  vapour  immediately  interacts  with  the  carbon 
monoxide,  and  to  collect  the  pure  metal  it  is  therefore  necessary 
(1)  to  dilute  and  remove  the  carbon  monoxide,  (2)  to  limit  the  vaporisa¬ 
tion  of  the  metal  by  working  under  high  gaseous  pressures.  In  this  way 
it  has  been  possible  to  prepare  and  collect  40 — 50  grams  of  aluminium. 

In  each  of  two  series  of  experiments  made  on  the  formation  of  oxides 
of  nitrogen,  it  is  shown  that  there  is  an  increase  of  efficiency  attributable 
to  pressure.  J.  O.  P. 

Specific  Heat  of  Some  Elements,  Alloys,  and  Compounds 
between  -  185°  and  +  20°.  Paul  Nordmeyer  and  August  L. 
Bernoulli  (fier.  deut.  physikal.  Ges.,  1907,  5,  175 — 183). — The  method 
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employed  in  determining  the  specific  heat  was  that  already  described 
by  Forch  and  Nordmeyer  (Abstr.,  1906,  ii,  521).  The  following  are 
the  values  of  the  specific  heat  obtained  for  the  chief  substances 
investigated:  sodium,  0234;  magnesium,  0 '223  ;  silicon,  0T23; 
calcium,  0T57 ;  titanium,  0*082  ;  chromium,  0  086;  iron,  0*095  ; 
nickel,  0*092;  molybdenum,  0*063;  barium,  0  068;  tantalum,  0  033  ; 
tungsten,  0*036  ;  gold,  0*035  ;  mercury,  0*032  ;  thallium,  0*038  ;  ice, 
(  _  185—0°),  0*345  ;  benzene,  0*176.  J.  C.  P. 

Latent  Heat  of  Fusion  of  Ice.  Leo  F.  Guttmann  [J.  Physical 
Chem.,  1907,  11,  279 — 282). — A  consideration  of  the  possible  sources 
of  error  in  Bunsen’s  and  Regnault’s  determination  of  the  latent  heat  of 
fusion  of  ice  leads  the  author  to  the  conclusion  that  Regnault’s  figure  is 
nearer  the  true  value.  Various  observers  have  found  a  difference 
between  the  density  of  old  and  new  ice,  and  this  gives  rise  to  consider¬ 
able  uncertainly  in  Bunsen’s  value.  Recalculating  this,  by  using  the 
more  recently  determined  values  of  the  specific  heat  of  ice  and  water, 
79*59  is  obtained.  A.  W.  Smith’s  electrical  measurements  ( Physical 
Review,  1903,  17,  193),  when  recalculated,  give  79*67,  and  this  the 
author  considers  to  be  the  most  accurate  value  yet  obtained. 

H.  M.  D. 

Depression  of  the  Free2ing  Point  in  Dilute  Solutions  of 
Highly  Dissociated  Electrolytes.  II.  Hans  Jahn  ( Zeitsch . 
physikal.  Chem.,  1907,  59,  31 — 40.  Compare  Abstr.,  1905,  ii,  145). — 
The  investigation  has  been  extended  on  the  lines  already  described 
( loc .  cit .)  to  solutions  of  potassium  iodate,  bromate  and  chlorate, 
sodium  iodate,  bromate  and  chlorate,  as  well  as  to  solutions  of  sodium, 
potassium  and  lithium  chlorides,  more  dilute  than  those  examined 
previously.  The  results  are  expressible  by  empirical  formulse  similar  to 
those  recorded  in  the  earlier  paper.  It  is  noteworthy  that  in  "the  most 
dilute  solutions  examined  the  mass  action  law  appears  to  be  valid. 

J.  C.  P. 

Form  of  the  Freezing  Point  Curves  in  Binary  Systems. 
Rudolf  Ruer  [Zeitsch.  physikal.  Chem.,  1907,  59,  1 — 16). — A 
theoretical  paper.  It  is  shown  that  in  a  binary  system,  forming  a 
liquid  and  a  solid  phase,  the  two  phases  have  the  same  composition  at 
all  concentrations  (and  only  at  those  concentrations)  at  which  the 
tangent  to  the  freezing  point  curve  is  parallel  to  the  concentration 
axis.  Roozeboom  has  pointed  out  (Abstr.,  1900,  ii,  132)  that  where 
the  two  components  form  an  uninterrupted  series  of  mixed  crystals 
the  freezing  point  curve  may  belong  to  one  of  three  types.  The  author 
suggests  the  possible  existence  of  a  fourth  type  in  which  the  freezing 
point  curve  has  a  point  of  inflexion,  and  thinks  that  the  freezing  point 
curves  for  the  systems  Br  +  I  (Meerum  Terwogt,  Abstr.,  1906,  ii,  15) 
and  Mg  +  Cd  (Grube,  ibid.,  ii,  355)  furnish  experimental  support  for 
his  view.  J.  C.  P. 

Supercooled  Liquids.  Stewart  W.  Young  and  W.  E.  Burke 
[J.  Amer.  Chem.  Soc.,  1907,  29,  329 — -339.  Compare  Abstr.,  1906, 
ii,  *281).  —  With  the  object  of  confirming  the  results  hitherto  published, 
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which  were  based  on  observations  on  the  various  hydrates  of  sodium 
thiosulphate,  the  behaviour  of  fused  jo-nitrotoluene  on  cooling  has  been 
thoroughly  investigated.  The  method  employed  was  to  heat  in  a 
thermostat  a  large  number  of  small  sealed  tubes,  6  mm.  internal 
diameter,  containing  the  /j-nitrotoluene,  for  definite  periods  of  time  to 
temperatures  respectively  10°  and  30°  above  the  m.  p.  of  p-nitrotoluene 
(51  '2°);  the  temperature  of  the  bath  was  then  lowered  to,  and 
maintained  for  ten  minutes  at,  temperatures  respectively  5°,  10°,  15°, 
&c.,  below  the  m.  p.,  and  the  number  of  tubes  which  had  solidified 
at  each  temperature  noted.  The  following  are  the  most  important 
influences  which  determine  the  degree  of  supercooling  to  which  a  fused 
substance  may  be  subjected.  The  longer  the  time  of  heating  and  the 
higher  the  temperature  to  which  the  tube  is  heated,  the  greater  the 
difficulty  of  bringing  about  solidification  ;  the  tube  undergoes  a  sort  of 
sterilisation.  To  a  certain  extent,  the  effect  produced  by  heating  is 
permanent ;  thus  tubes  which  have  been  heated  for  a  long  time  at 
rather  high  temperatures  do  not  return  to  their  original  condition, 
for  when  subjected  subsequently  to  the  same  treatment  the  fused 
substance  remains  liquid  much  longer  in  such  tubes  than  in  those 
which  have  not  been  so  treated  ;  to  a  great  extent,  however,  this 
property  is  nullified  by  a  subsequent  solidification.  The  reaction  which 
produces  this  sterilisation  is  not  reversible  in  the  liquid  state,  since 
the  maintaining  of  the  substance  in  the  liquid  state  at  temperatures 
just  above  the  m.  p.  after  previous  treatment  at  higher  temperatures 
results  only  in  increased  sterilisation.  The  effect  of  allowing  the 
substance  to  remain  a  long  time  in  the  solid  state  is  to  produce  a 
greater  sterilisation  on  subsequent  heating  than  would  occur  if  the 
time  in  the  solid  state  had  been  short.  It  is  possible  by  means  of  the 
nuclear  hypothesis  to  explain  the  influence  of  the  time  and  temperature 
of  heating,  but  not  the  influence  of  the  time  in  the  solid  state. 

W.  H.  G. 

Curved  Capillary  Layer  and  the  Theory  of  Boiling.  Gerrit 
Barker  [Zeitsch.  physikal.  Chem .,  1907,  59,  218 — 243). — The  author 
applies  his  theories  (Abstr.,  1905,  ii,  304;  1906,  ii,  655)  to  the 
surface  layer  of  the  bubbles  which  form  in  a  boiling  liquid.  The  boil¬ 
ing  of  a  liquid  depends  on  differences  of  temperature  at  various  points 
in  the  heated  liquid.  If  it  were  possible  to  heat  a  liquid  so  that  at  any 
given  moment  the  temperature  were  the  same  at  all  points,  the  liquid 
would  never  boil.  It  would  ultimately  reach  a  certain  temperature  at 
which  the  whole  of  the  liquid  would  be  vaporised  with  explosive 
violence.  J.  0.  P. 

Vaporisation.  Bud.  Tandler  ( Zeitsch .  physikal.  Chem,,  1907,  58, 
753 — 759). — From  the  Clapeyron-Clausius  equation  the  author  deduces 
the  relationship  \ogep/p0  =  C\ogeTjT0,  where  C  =  X0/BT0  (Trouton’s 
rule) ;  in  these  formulae,  p  is  the  vapour  pressure  of  a  liquid  at  the 
temperature  T,  p0  and  A0  are  the  vapour  pressure  and  latent  heat  of 
vaporisation  at  some  standard  temperature  T0.  If  the  boiling  temper¬ 
ature  under  760  mm.  mercury  pressure  is  taken  as  the  standard  tem¬ 
perature  T01  and  if  p/p0  =  ir ,  and  TjT0  =  t,  then  the  foregoing  formula 
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may  be  written  tt  =  tc,  and  it  is  found  with  the  help  of  data  already 
available  that  for  a  great  many'substances  (7=10'6.  The  constancy 
of  the  values  obtained  for  C  =  (logep -\ogep0)l(\ogeT -\ogeT0)  is  held 
to  characterise  vaporisation  as  a  colligative  process.  The  cases  where 
C  exhibits  deviations  from  10'6  are  those  where  association  and  dis¬ 
sociation  phenomena  are  involved,  and  an  attempt  is  made  to  indicate 
in  a  general  theoretical  manner  the  influence  of  these  factors. 

Using  the  relationship  \0/RT0  =  C  =  10-6,  the  author  shows  that  the 
boiling  point  elevation  constant  ( E )  may  be  expressed  as  follows: 
E=ToMj\00C,  or  E  =  T0Mj 1060,  where  T0  is  the  boiling  point  of  the 
solvent  and  M  its  molecular  weight.  J.  C.  P. 

Determination  of  the  Partial  Vapour  Pressures  of  Binary 
Mixtures  from  Measurements  of  the  Total  Pressures  and  of 
One  Partial  Pressure  from  Measurements  of  the  Other.  Emil 
Bose  ( Physikal .  Zeitsch .,  1907,  8,  353 — 358). — A  graphical  method  of 
obtaining  the  partial  pressures  from  the  total  vapour  pressure  of  a 
binary  liquid  mixture  is  described.  The  method  consists  in  the 
primary  assumption  of  partial  pressure  curves  expressing  the  variation 
of  the  pressure  with  the  composition  of  the  liquid ;  these  are  then 
compared  with  the  requirements  of  the  Duhem-Margules  equation 
connecting  the  partial  pressures  of  the  mixture  with  its  composition, 
and  the  assumed  curves  are  corrected  so  as  to  make  the  new  curves 
agree  more  closely  with  the  equation.  This  correction  and  approxima¬ 
tion  process  is  carried  out  a  second,  and,  if  necessary,  a  third  time. 
The  partial  pressure  values  obtained  in  this  way  agree  much  more 
closely  with  the  experimental  data  obtained  by  Zawidzki  (compare 
Abstr.,  1901,  ii,  6)  than  do  the  values  calculated  by  Zawidzki’s 
formula.  Tabulated  numbers  for  carbon  disulphide — acetone  and 
acetic  acid — pyridine  mixtures  show  this  clearly. 

By  a  slight  modification  of  the  above  graphical  method,  the  partial 
pressure  of  one  component  may  be  deduced  when  that  of  the  other  is 
known.  The  partial  pressure  of  water  for  twenty  ammonia — water 
mixtures  at  0°  has  been  ascertained,  and  the  values  are  tabulated. 

H.  M.  D. 

Vapour  Pressure  of  Aqueous  Nitrate  Solutions.  Azabiah  T. 
Lincoln  and  David  Klein  (J.  Physical  Chem.,  1907,  11,  318 — 348), 
— The  vapour  pressure  of  water  and  of  concentrated  aqueous  solutions 
of  lithium,  sodium  and  potassium  nitrates  has  been  measured  at  25° 
by  the  air-bubbling  method.  The  air  was  passed  through  water  at  a 
temperature  higher  than  25°,  then  through  a  lead  coil  5  feet  long,  a 
WoulfE  bottle  containing  the  solution  under  examination,  and  finally 
through  the  saturator  consisting  of  a  horizontal  tube  20 -5  inches  long 
and  1*5  inches  in  diameter,  with  two  arms,  5’5  inches  long,  at  right 
angles  to  the  length  of  the  tube.  The  saturator  was  shaken  laterally 
at  the  rate  of  200  strokes  per  minute.  The  coil,  Woulff  bottle,  and 
saturator  were  all  immersed  in  a  thermostat  maintained  constant  to 
within  0,02°. 

Preliminary  experiments  with  water  showed  that  the  apparatus 
yielded  consistent  results,  the  measured  vapour  pressure  being  inde- 
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pendent  of  the  rate  of  passage  of  the  air,  and  the  same  value  was 
obtained  whether  the  air  was  previously  supersaturated  with  water 
vapcur  or  not. 

From  the  vapour  pressures  of  the  nitrate  solutions  the  molecular 
weight  of  the  dissolved  electrolyte  is  calculated  by  means  of  the 
van’t  HofS-Raoult  formula.  The  calculated  molecular  weight  of 
potassium  nitrate  increases  with  the  concentration ;  that  of  sodium 
nitiate  is  practically  constant,  whilst  that  of  lithium  nitrate  decreases. 
The  observed  behaviour  of  sodium  nitrate,  and  more  especially  lithium 
nitrate,  is  said  to  be  at  variance  with  the  theory  of  electrolytic  dis¬ 
sociation  ;  in  fact,  the  calculated  molecular  weight  of  lithium  nitrate  in 
the  strongest  solution  (57  grams  of  salt  per  100  grams  of  water)  is 
only  one-foui  th  of  that  corresponding  with  the  formula.  H.  M.  D. 

Compressibility  and  Vapour  Tension  of  Mixtures  of  Methyl 
Ether  and  Sulphur  Dioxide :  Formation  of  a  Compound  of 
these  Two  Substances.  E.  Briner  and  E.  Cardoso  ( Compt .  rend 
1907,  144,  911—913.  Compare  Abstr.,  1906,  ii,  424,  529,  657; 
this  vol.,  ii,  11). — The  authors  have  obtained  the  following  values  for 
the  vapour  tension  of  liquefied  methyl  ether  and  sulphur  dioxide,  both 
separate  and  when  mixed  : 


Vapour  Tension  in  Atmospheres. 


Pure 

:  gases. 

Temperature. 

OMe^" 

sex,. 

|OMe2  fS02. 

$OMe2  £SO. 

56  1° 

12-5 

9-5 

6-7—  7-7 

7-65—9-7 

77  T 

20-3 

16-1 

12-8 

140—16-9 

108-7 

36  8 

32-3 

27-4—28-4 

32-6—35-1 

iOMe2  £802. 
6-6—  6-8 
12-1— 12-5 
26-7—27 


The  figures  for  the  mixtures  refer  to  the  beginning  and  end  of 
liquefaction.  The  low  pressuie,  and  small  variation  of  pressure 
observed  for  the  mixture  of  equal  parts  of  methyl  ether  and  sulphur 
dioxide,  indicate  the  formation  of  a  compound,  0Me2,S02,  analogous 
to  Friedel’s  OMe2,HCl.  When  the  temperature  is  raised,  the  phe¬ 
nomena  characteristic  of  the  critical  point  are  observed  at  153°.  The 
critical  constants  of  the  compound  0Me2,S02  are  f0=  152  5°,  pe  = 
62  atmospheres,  thus  lying  between  the  constants  of  methyl  ether 
and  those  of  sulphur  dioxide.  Comparison  of  the  curves  pv  =/(p)  for 
the  constituent  gases  and  their  mixtures  shows  that  at  56°  and  77° 
the  values  of  pv  for  mixtures  are  less  than  those  for  the  gases  singly, 
and  that  the  lowest  relative  value  of  pv  corresponds  with  the  mixture 
of  equal  volumes  of  the  gases,  thus  indicating  that  the  compound  is 
already  formed  in  the  gaseous  phase. 

At  the  end  of  the  experiments  it  was  found  that  the  tube  used  for 
containing  the  mixtures  had  become  slightly  tarnished,  probably 
owing  to  a  secondary  reaction  analogous  to  that  observed  with  the 
compound  OMe2,HCl.  E.  H. 

Fenchone  as  an  Ebullioscopic  Solvent.  Enrico  Rimini  and 
F.  Olivari  ( Atti  R.  Accad.  Lincei,  1907,  [v],  16,  i,  665 — 670). — 
Measurements  with  anthracene,  carbazole,  anthraquinone,  and  benzil 
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give  the  mean  value,  59  4,  for  the  molecular  rise  in  boiling  point  of 
fenchone,  a  number  which  is  near  those  for  menthone  (62-5)  and 
camphor  (58‘5).  The  Trouton-Schiff  formula  gives  the  value  67'9. 

The  following  are  the  molecular  formulae  of  various  inorganic  com¬ 
pounds  dissolved  in  fenchone  :  S8;  As406;  Asl3 ;  Sbl3 ;  Bil3 ;  HgCl2  ; 
HgBr2,  and  Hgl2. 

Fenchone  is  especially  suitable  as  a  solvent  in  accurate  ebullioscopic 
measurements,  owing  to  its  stability  and  to  its  high  constant. 

T.  H.  P. 

Thermal  Changes  in  the  Dissolution  of  Unsaturated  Sub¬ 
stances  and  their  Bromine  Additive  Compounds  in  Carbon 
Tetrachloride.  Wladimir  Luginin  and  Iwan  A.  Kablukoff  {J. 
Chim.  Phys.,  1907,  5,  186 — 202.  Compare  this  vol.,  ii,  72). — -The 
measured  beats  of  solution  of  various  unsaturated  compounds  and  the 
corresponding  bromine  additive  compounds  in  carbon  tetrachloride 
have  been  used  to  calculate  the  thermal  equivalent  of  the  reaction 
between  free  bromine  and  the  undissolved  unsaturated  compound. 
The  following  numbers  corresponding  with  the  addition  of  one  molecule 
of  bromine  are  recorded  :  /3-methyl-AP-butylene,  27226  ;  allyl  alcohol, 
28456;  allyl  acetate,  27598;  allyl  bromide,  27296;  allyl  chloride,  27264; 
Z-pinene,  35779  (1) ;  d-pinene,  35759  (?) ;  car vene,  27812  (?)  ;  limonene, 
2875 1  (?)  ;  cinnamyl  alcohol,  24040  ;  oleic  acid,  28719  ;  elaidic  acid, 
21968  ;  erucic  acid,  39577  calories.  H.  M.  D. 

Organic  Solvent  and  Ionising  Media.  VII.  Heats  of 
Solution  and  Dissociation.  Paul  Walden  ( Zeitsch .  physikal. 
Chem.,  1907,59,192 — 211.  Compare  this  vol.,  ii,  231). — Solubility 
and  conductivity  determinations  for  potassium  iodide  have  been  carried 
out  at  0°  and  25°  in  ethyl  alcohol,  acetonitrile,  and  acetone  as  solvents. 
The  heat  of  solution  in  each  case  has  been  calculated  by  van’t  Hoff’s 
or  van  Laar’s  equation  (see  loc.  cit.),  and  there  is  good  agreement, 
both  in  sign  and  magnitude,  between  the  calculated  value  and  the 
value  determined  experimentally. 

The  heat  of  dissociation  of  potassium  iodide  and  of  tetraethyl- 
ammonium  iodide  in  a  number  of  organic  solvents  has  been  calculated 
by  Arrhenius’  equation.  For  each  electrolyte,  values  of  the  heat  of 
dissociation  are  found  which  vary  only  very  slightly  with  the  nature 
of  the  solvent.  The  conclusion  is  drawn  that  the  heat  of  dissociation 
of  a  given  binary  electrolyte  is  independent  of  the  nature  of  the  sol¬ 
vent,  provided  the  electrolyte  exists  in  each  solvent  in  the  same 
molecular  condition  and  dissociates  into  the  same  ions.  The  dissocia¬ 
tion  of  a  gram-molecule  of  potassium  iodide  into  its  ions  is  accompanied 
by  the  liberation  of  about  1000  cal.  The  dissociation  of  tetraethyl- 
ammonium  iodide  into  its  ions  is  accompanied  by  the  absorption  of 
about  60  cal.  J.  C.  P. 

Application  of  the  Method  of  Limiting  Densities  to  Per¬ 
manent  Gases.  Constant  of  Perfect  Gases.  Philippe  t  A. 
Guye  ( Compt .  rend.,  1907,  144,  976 — 978.  Compare  D. 
Berthelot,  this  vol.,  ii,  151,  155), — The  molecular  weight  of  a 
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permanent  gas  is  given  by  the  relation  M  =  RLjn,  where  L  is 
the  weight  of  a  litre  of  a  gas  (at  0°,  under  1  atmosphere  pressure 
and  where  lat.  =45°  and  4  =  0)  and  n  is  the  number  of  gram- 
molecules  of  a  perfect  gas  contained  in  R  litres.  The  constant 
R  is  the  volume  of  a  gram-molecule  of  a  perfect  gas  at  0° 
and  under  1  atmosphere  pressure,  and  is  generally  taken  as  22*412 
litres.  The  author  gives  a  resum6  of  our  present  knowledge  regarding 
the  factors  L  and  n  in  this  relation.  The  following  are  adopted  as  the 
best  values  of  L  available  : 

02.  H2.  N2.  CO.  NO.  C02.  N20.  HC1. 

1*4290  0*08987  1*2507  1*2504  1*3402  1*9768  1*9777  1*6398 

nh3.  so2. 

0*7708  2*9266 

According  to  the  principle  of  limiting  densities,  n  should  be  given  by 
the  relation  n=\j(l  -  A]),  where  represents  the  variation  of  the 
gas  from  Boyle’s  law  between  0  and  1  atmosphere,  and  if  this  prin¬ 
ciple  is  accurate,  the  value  for  R  given  by  the  relation  R  =  MjL(  1  -vfj) 
ought  to  be  constant.  Instead,  its  value  increases  with  the  critical 
temperature  of  the  gas,  and  varies  1/2800  between  the  gases  hydrogen 
and  nitric  oxide.  The  variation  is  regular,  and  has  the  value  +  1  /22,400 
(approx.)  for  the  relation  R1  =  22,410  (1  +  10  ~8T%).  The  conclusion  is 
drawn  that  the  corrected  value  of  A\  should  be  (AJ,-  10~8T?),  and  the 
value  22,410  previously  suggested  by  Guye  and  Friderich  should  be 
accepted  for  R.  T.  A.  H. 

Determination  of  the  Viscosity  of  some  Fused  Salts. 
Richard  Lorenz  and  H.  T.  Kalmus  (Zeitsch.  physikal.  Chem.,  1907,59, 
244 — 251). — The  viscosities  of  sodium  and  potassium  nitrates,  potass¬ 
ium  dichromate,  lead  chloride  and  bromide  have  been  determined  at 
various  temperatures  from  their  melting  points  upwards.  The  pro¬ 
duct  of  viscosity  and  conductivity  (see  this  vol.,  ii,  430)  generally 
diminishes  as  the  temperature  rises,  a  result  analogous  to  what  has 
been  observed  with  aqueous  solutions.  This  decrease  per  100°  rise  in 
temperature  amounts  to  about  4*5%  for  potassium  and  sodium  nitrates, 
24%  for  lead  chloride,  and  22%  for  lead  bromide.  J.  C.  P. 

Possible  Explanation  of  the  Increase  in  Viscosity  which 
Results  when  the  Alcohols  are  Mixed  with  Water,  and  of 
the  Negative  Viscosity  Coefficient  of  Certain  Salts  when 
Dissolved  in  Water.  Harry  C.  Jones  and  W.  R.  Veazey  (Amer. 
Chem.  J.,  1907,  37,  405 — 410). — The  fact  that  the  viscosity  of  mix¬ 
tures  of  water  and  methyl  or  ethyl  alcohol  is  greater  than  that  of 
either  of  the  pure  liquids  is  regarded  as  due  to  a  diminution  in  the 
degree  of  association  of  each  solvent  (compare  Jones  and  Murray, 
Abstr.,  1903,  ii,  637),  resulting  in  an  increase  in  the  number  of  the 
molecules,  a  diminution  of  their  size,  and  a  consequent  increase  in  the 
total  frictional  surfaces  which  come  into  contact  with  one  another. 
This  comparatively  small  association  of  the  molecules  of  the  mixed 
solvents  explains  the  fact  which  has  been  repeatedly  observed  (Jones 
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and  McMaster,  Abstr.,  1906,  ii,  737 ;  see  also  Abstr.,  1903,  ii,  55 ; 
1905,  ii,  73  *  1906,  ii,  66)  that  in  mixtures  in  which  the  viscosity  is 
a  maximum  the  conductivity  of  many  dissolved  electrolytes  shows 
a  minimum  value. 

It  has  been  found  that  solutions  of  potassium  thiocyanate  in  water 
are  less  viscous  than  pure  water.  Wagner  (Abstr.,  1890,  441)  has 
shown  that  potassium  chloride  and  nitrate,  rubidium  chloride,  and 
caesium  chloride  also  show  the  same  phenomenon.  This  negative  vis¬ 
cosity  coefficient  is  explained  as  being  due  to  the  fact  that  potassium, 
rubidium,  and  caesium  have  much  larger  atomic  volumes  than  any 
other  elements.  The  ions  of  the  salt  thus  being  very  large  as  com¬ 
pared  with  the  molecules  of  the  solvent  cause  a  diminution  in  the 
amount  of  the  frictional  surfaces,  and,  consequently,  a  decrease  of 
friction.  In  support  of  this,  it  is  shown  from  Wagner’s  work  ( loc .  cit .) 
that  the  viscosity  coefficient  is  less  for  rubidium  chloride  than  for 
potassium  chloride,  and  less  for  caesium  chloride  than  for  rubidium 
chloride.  It  is  pointed  out  that  the  negative  viscosity  coefficient 
is  not  shown  by  all  potassium  salts  for  the  following  reason. 
The  influence  of  a  salt  on  the  viscosity  of  a  solvent  does  not  depend 
on  the  cation  only,  but  on  the  algebraic  sum  of  the  effects  of  both 
ions,  which  msCy  be  either  positive  or  negative.  Examples  are  given 
to  illustrate  this  fact.  E.  G. 

Osmotic  Pressure  and  Depression  of  the  Freezing  Points  of 
Solutions  of  Dextrose.  II.  Harmon  N.  Morse,  Joseph  C.  W. 
Frazer,  and  B.  F.  Lovelace  ( Amer .  Chem.  J.,  1907,  37,  324 — 360). — • 
An  account  has  been  given  previously  (Abstr.,  1901,  ii,  543; 
1902,  ii,  553;  1903,  ii,  272;  1904,  ii,  651;  1905,  ii,  575  ;  1906, 
ii,  600)  of  the  construction  of  an  osmotic  cell  and  the  various  pre¬ 
cautions  required  in  its  use. 

It  has  been  found  that  during  the  course  of  an  experiment  the 
solution  in  the  cell  becomes  slightly  diluted  owing  to  various  causes 
(see  next  abstract). 

A  series  of  determinations  have  been  made  of  the  osmotic  pressure 
of  dextrose  at  concentrations  from  A/ 10  to  A,  and  at  temperatures 
between  18°  and  26°.  The  various  measurements  are  tabulated  and 
summarised  and  the  results  are  compared  with  those  obtained  pre¬ 
viously  with  sucrose  (Abstr.,  1906,  ii,  601).  It  is  found,  as  in  the 
case  of  sucrose,  that  dextrose  in  aqueous  solutions  at  temperatures  in 
the  neighbourhood  of  20°  exerts  an  osmotic  pressure  equal  to  that 
which  a  molecular-equivalent  quantity  of  a  gas  would  exert  if  its 
volume  were  reduced,  at  the  same  temperature,  to  that  of  the  solvent 
in  the  pure  state.  At  temperatures  near  0°,  however,  both  sucrose 
and  dextrose  exert  pressures  somewhat  in  excess  of  the  calculated  gas 
pressure.  From  the  results,  it  must  be  concluded  that  between  18° 
and  26°  both  sucrose  and  dextrose  exist  in  solution  in  the  anhydrous 
condition  unless  it  is  assumed  that  the  absolute  amount  of  water 
abstracted  from  the  solution  is  the  same  for  all  solutions,  that  is, 
wholly  independent  of  the  concentration. 

Determinations  of  the  depression  of  the  freezing  points  of  dextrose 
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solutions  have  shown  that  the  depression  is  proportional  to  the  weight 
of  dextrose  dissolved  in  the  fixed  quantity  of  water,  this  relation  again 
indicating  that  dextrose  does  not,  even  at  the  freezing  point  of  the 
solution,  combine  with  any  of  the  solvent.  E.  G. 

Osmotic  Pressure  of  Cane  Sugar  Solutions  in  the  Vicinity 
of  the  Freezing  Point  of  Water.  Harmon  N.  Morse,  Joseph  C. 
W.  Frazer,  and  W.  W.  Holland  ( Amer .  Chem.  J.,  1907,  37,  425 — 467. 
Compare  preceding  abstract). — The  authors  describe  a  large  number  of 
experiments  on  the  osmotic  pressure  of  aqueous  solutions  of  sucrose  at 
temperatures  near  0°.  Every  solution  underwent  some  loss  of  rotation 
whilst  in  the  cell,  and  this  is  ascribed  to  inversion  of  the  sucrose ;  it  is 
pointed  out,  however,  that  not  all  the  diminution  in  optical  activity  is 
due  to  this  cause,  a  portion  of  the  loss  being  due  to  a  dilution  of  the 
solution  in  the  cell,  which  occurs  when  the  cell  is  being  closed  at  the 
beginning  and  opened  at  the  end  of  an  experiment.  The  dilution 
which  occurred  in  the  cells  was  not  due  to  leakage  of  the  solutions 
through  the  membranes  ;  it  is  mainly  due  -(1)  to  the  slipping  of  the 
manometer  in  the  stopper  or  the  crowding  upwards  of  both  manometer 
and  stopper  when  the  former  could  not  slip  in  the  latter,  and  (2)  to 
the  sucking  in  of  water  from  the  wall  while  the  cell  was  being  closed 
for  a  measurement  and  again  while  it  was  being  taken  apart  after  an 
experiment.  The  first  of  these  difficulties  has  been  overcome  by  im¬ 
provements  in  method  and  manipulation,  but  now  the  dilution  due  to 
the  second  cause  is  probably  a  little  greater  than  formerly. 

The  various  experimental  errors  involved  in  the  measurements  in 
question  are  discussed  in  detail  in  a  manner  unsuitable  for  abstraction. 

The  authors  submit  the  important  fact  that  the  osmotic  pressure  of 
sucrose  solutions  in  the  vicinity  of  the  freezing  point  of  water  con¬ 
siderably  exceeds  the  calculated  gas  pressures  for  the  same  temper¬ 
atures.  The  fact  of  an  excess  of  osmotic  over  gas  pressure  at  low 
temperatures  appears,  they  consider,  to  be  established,  whatever  may 
be  the  view  accepted  as  to  the  proper  method  of  correcting  the 
observed  pressure  for  loss  in  rotation.  A.  McK. 

Application  of  van  der  Waals’  Equation  to  Solutions. 
Earl  of  Berkeley  ( Proc .  Roy.  Soc.,  1907,  A,  79,  125 — 131). — In  an 
inquiry  how  far  the  results  of  the  direct  measurements  of  osmotic 
pressure  recently  made  by  the  author  and  Hartley  (this  vol.,  ii, 
234)  can  be  represented  by  an  equation  on  van  der  Waals’  lines,  the 
following  formulse  are  found  to  fit  the  experimental  data  fairly  well : 
(1)  (A/v  ~p  +  a/vz)(v  -b)  =  RT ;  (2)  (A/v  +  p  -  a/v2)(v  -  b)  =  RT.  In  (1) 
v  is  the  volume  of  solvent  which  contains  1  gram-molecular  weight  of 
solute,  in  equation  (2)  vis  the  volume  of  solution  which  contains  the 
gram-molecular  weight.  Pending  further  experimental  work,  these 
equations  must  be  regarded  as  holding  good  over  a  limited  range.  On 
theoretical  grounds  equation  (2)  is  to  be  preferred  for  moderate 
concentrations.  J.  C.  P. 

Molecular  Condition  of  Salts  Dissolved  in  a  Fused  Salt. 
Harry  W.  Foote  and  L  H.  Levy  {Amer.  Chem.  J..  1907,  37,  494 — 506). 
— The  heat  of  fusion  of  sodium  chlorate  has  been  determined,  and  the 
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constant  for  sodium  chlorate  calculated  in  the  molecular  weight  formula, 
M  =  ksjilL,  by  means  of  the  van’t  Hoff  formula  k  =  2T2/X,  in  which 
T=  the  absolute  melting  point  and  A  the  heat  of  fusion  in  calories  of 
1  gram  of  sodium  chlorate.  The  heat  of  fusion  was  calculated  from 
determinations  of  the  amount  of  heat  evolved  by  sodium  chlorate  in  a 
water  calorimeter  when  the  salt  had  been  heated  at  two  temperatures 
above  the  melting  point  and  at  two  temperatures  below,  the  formula 
used  being  A  =  Q  —  Cj(£a  —  ts)  —  c2(ts  -  <&)  -  H,  where  A  =  heat  of  fusion  of 
1  gram  of  sodium  chlorate,  ta  and  £&  =  respectively  temperatures 
slightly  above  and  below  the  melting  points  of  sodium  chlorate, 
tg  —  melting  point  of  sodium  chlorate,  255°,  cv  c2  =  respectively  the 
specific  heats  of  liquid  and  solid  sodium  chlorate  near  the  melting 
point,  Q  =  heat  evolved  by  1  gram  of  sodium  chlorate  cooled  from 
temperature  ta  to  22°,  and  77=  heat  evolved  by  1  gram  of  sodium 
chlorate  cooled  from  temperature  4  to  22°. 

The  lowering  in  the  freezing  point  of  sodium  chlorate  produced  by 
small  amounts  of  other  salts  has  been  determined  with  considerable 
accuracy. 

The  molecular  weights  of  a  number  of  chlorates  and  sodium  salts 
have  been  calculated  from  the  data  obtained  and  found  to  be  nearly 
normal. 

The  results  indicate  that  there  is  little  or  no  polymerisation,  but 
they  do  not  prove  that  dissociation  is  absent,  as  nearly  normal 
molecular  weights  would  be  obtained  if  the  solute  were  very  largely 
dissociated  and  the  solvent  somewhat  less  so.  A.  McK. 

The  Anisotropous  Liquid  Phases  of  Dihydrocholesteryl 
Butyrate  and  the  Question  as  to  the  Necessary  Presence  of 
an  Ethylene  Double  Linking  for  the  Occurrence  of  these 
Phenomena.  Frans  M.  Jaeger  ( Proc .  K.  Akad.  Wetenscli  Amsterdam, 
1907,  9,  701 — 701). — Dihydrocholesteryl  n-butyrate,  which  consists  of 
thin  colourless  and  transparent  laminae,  is  converted  at  82  1°  into  a 
doubly  refracting  liquid,  which  at  86  4°  passes  into  an  isotropic  liquid, 
these  transition  phenomena  being  unaccompanied  by  any  colour 
changes.  On  cooling  the  isotropic  liquid,  it  reverts  to  the  anisotropic 
condition  at  86 '4°  and  then  at  84°  passes  into  a  much  more  strongly 
doubly  refracting  liquid  form,  which  on  continued  cooling  crystallises 
at  about  80°  in  flat  needles  with  the  production  of  vivid  interference 
colours,  commencing  with  a  brilliant  violet,  which  gradually  changes 
into  blue,  and  finally  into  a  radiating  green.  The  solid  phase  appears 
to  be  dimorphous  and  monotropic,  for  the  needle  aggregates  rapidly 
assume  a.  spherolite  structure,  and  the  flat  needles  are  not  re-obtained 
on  warming. 

Since  the  dihydrocholesteryl  ester  contains  no  double  linking,  the 
colour  changes  which  accompany  the  melting  of  the  cholesteryl  esters 
cannot  be  attributed  to  the  presence  of  such  a  double  linking,  nor  can 
the  existence  of  three  liquid  phases  be  explained  by  stereo-isomerism. 

H.  M.  D. 

Formation  of  Crystalline  Liquids  by  Mixing  Substances. 
Daniel  Vorlander  and  A.  Gahren  (Ber.,  1907,  40,  1966 — 1969). — 
Neither  anisic  acid  (m.  p.  184°)  nor  a-anisylidenepropionic  acid  (m,  p. 


442 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


154°)  forms  liquid  crystals  when  melted  alone,  but  when  mixed  and 
then  melted,  liquid  crystals  are  obtained.  The  following  crystalline 
liquid  mixtures  were  also  studied  :  anisic  acid  with  a-anisylidenebutyric 
acid,  p-acetoxy  benzoic  acid,  ^o-benzoyloxy benzoic  acid,  /?-carbethoxy- 
benzoic  acid,  piperonylacrylic  acid,  jp-methoxyphenylpropiolic  acid, 
piperic  acid,  and  sorbic  acid  respectively,  and  a-anisylidenepropionic 
acid  with  jo-ethoxybenzoic  acid,  6-methoxy-m-toluic  acid,  ethyl 
hydrogen  terephthalate,  cinnamic  acid,  a-/?-hydropiperic  acid,  piper¬ 
onylacrylic  acid,  p-methoxyphenylpropiolic  acid,  and  piperic  acid 
respectively.  A.  McK. 

Influence  of  Molecular  Structure  in  Conditioning  the 
Formation  of  Liquid  Crystals.  Daniel  Vorlander  ( Ber 1907, 
40,  1970 — 1972). — An  attempt  is  made  to  show  a  relationship  between 
the  structure  of  the  molecule  and  the  formation  of  liquid  crystals.  To 
quote  one  example,  liquid  crystals  are  not  formed  from  meta  and  ortho 
benzenoid  derivatives,  but  only  from  para  ones.  If  a  third  substituent 
is  introduced  into  the  molecule  of  a  para-substituted  benzenoid  com¬ 
pound,  the  tendency  of  the  resulting  compound  to  form  liquid  crystals 
is  diminished.  A.  McK. 

Physical  Properties  of  Emulsions  and  their  Relationship 
with  Crystalline  Liquids.  Emil  Bose  ( Physikal .  Zeitsch.,  1907,  8, 
347 — 353). — The  abrupt  charge  in  the  viscosity  which  has  been  found 
to  occur  at  the  temperature  of  transformation  of  anisotropic  liquids 
into  the  isotropic  forms  has  been  cited  as  an  important  argument 
against  the  emulsion  theory  of  crystalline  liquids.  The  author  shows 
that  such  abrupt  changes  may  also  be  expected  at  the  critical  solution 
temperature  of  a  pair  of  liquids  which  have  widely  different  viscosity 
values  and  for  which  the  limiting  solubility  curves  are  widely 
•  separated  at  temperatures  immediately  below  the  critical  solution 
temperature.  The  sudden  alteration  in  the  viscosity  on  transition 
from  the  anisotropic  crystalline  liquid  condition  to  the  isotropic  form 
is  probably  due  to  the  same  causes,  and  the  observed  volume  and 
thermal  changes  which  accompany  such  transformations  can  also  be 
explained  quite  readily  in  terms  of  the  emulsion  theory.  H.  M.  D 

Settling  of  Clay  Emulsions.  Hugo  Hermann  ( Zeitsch .  anorg. 
Chem.,  1907,  53,  413 — 418). — When  clay  is  shaken  up  with  a  strong 
solution  of  an  electrolyte  and  the  mixture  is  then  kept,  the  clay 
separates  first  at  the  surface  from  the  water,  giving  rise  to  a  plane 
surface  of  separation  which  slowly  descends.  This  separation  into 
layers  is  only  complete  with  5 — 8%  of  clay  and  does  not  take  place  if 
the  electrolyte  concentration  is  too  small. 

Measurement  of  the  rate  at  which  the  separating  surface  descends 
shows  that  there  is  an  initial  retardation  after  which  the  movement  is 
regular  ;  the  rate  is  somewhat  diminished  by  increase  of  temperature. 
There  is  some  evidence  to  show  that  there  is  considerable  pressure  in 
the  interior  of  the  settling  emulsion.  No  satisfactory  explanation  of 
the  phenomenon  has  been  found.  G.  S. 
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Suspensions  in  Dilute  Alkaline  Solutions.  Willis  R.  Whitney 
and  Alonzo  Straw  ( J .  Amer.  Chem.  Soc.,  1907,  29,  325 — 329). — The 
object  of  this  investigation  was  to  study  the  effect  of  alkali  on  the 
stability  of  suspensions  of  various  kinds,  as  it  is  known  that  the 
presence  of  a  trace  of  alkali  increases  the  stability  of  colloids. 

Equal  volumes  of  an  emulsion  of  turpentine  and  water,  for  example, 
were  placed  in  test  tubes  of  equal  size  and  varying  quantities  of  sodium 
hydroxide  added  to  all  except  one.  The  tubes  were  then  corked  and 
violently  shaken  at  the  same  time  ;  after  remaining  until  the  emulsion 
had  partially  clarified,  the  tubes  were  photographed  and  the  quantity 
of  alkali  in  each  then  determined  volumetrically.  It  is  found  that  up 
to  a  certain  point  an  increase  in  the  quantity  of  alkali  is  accompanied 
by  an  increase  in  the  stability  of  the  emulsioD,  but  above  this  point  the 
stability  decreases.  For  example,  an  emulsion  of  turpentine  and 
water  is  most  stable  when  the  concentration  of  the  alkali  in  the  water 
is  about  O008iV"  sodium  hydroxide ;  the  point  of  maximum  stability  of 
a  carvene-water  emulsion  corresponds  with  about  0-0002iVr  sodium 
hydroxide.  Other  emulsions,  also  suspensions  of  China  clay  and  lamp¬ 
black  in  water,  are  similarly  affected  by  alkali. 

In  all  probability,  the  effect  produced  by  the  alkali  is  due  to  an 
increase  in  the  surface-tension  of  the  solution. 

The  paper  is  illustrated  by  photographs  of  the  tubes.  W.  H.  G. 

Relation  Between  the  Coefficients  of  Affinity  and  the 
Hydrolysis  of  t*he  Salts  of  woNitroso-ketones.  Harald  LundIsn 
(J.  Chim.  Phys .,  1907,  5,  145 — 185.  Compare  Abstr.,  1906,  ii,  265 
and  828). — The  affinity  coefficients  of  aniline,  ammonia,  acetic  acid, 
and  iaonitrosomethylpyrazolone  have  been  measured  between  15°  and 
40°,  and  that  of  isonitrosoacetone  at  25°. 

On  account  of  the  small  conductivity  of  the  free  acid  and  the  small 
degree  of  hydrolysis  of  the  alkali  salts,  the  affinity  coefficient  of  an 
acid  for  which  the  value  lies  between  10 ~7  and  10-10,  cannot  be 
determined  accurately  from  such  measurements.  The  measurement  of 
the  hydrolysis  of  the  ammonium  or  aniline  salt  is  found,  however,  to  be 
quite  satisfactory.  In  the  case  of  a  base,  the  affinity  coefficient  of 
which  is  of  this  order  of  magnitude,  the  measurement  of  the  hydrolysis 
of  the  acetate  gives  satisfactory  results. 

A  knowledge  of  the  degree  of  electrolytic  dissociation  of  salts  con¬ 
taining  a  weak  acid  and  a  weak  base  is  required  in  the  application  of 
this  method,  and  the  author  has  determined  and  tabulated  the  con¬ 
ductivities  and  degrees  of  dissociation  of  ammonium  acetate  and 
benzoate.  At  the  same  concentration,  the  dissociation  of  these  is 
smaller  than  that  of  potassium  chloride  and  acetate. 

isoNitrosomethylpvrazolone  is  an  amphoteric  electrolyte  ;  its  acid 
affinity  coefficient  as  measured  by  its  conductivity  and  the  hydrolysis 
of  the  aniline  salt  is  0‘90,  1T8,  and  1’70  x  10~6  at  15°,  25°,  and 
40°  respectively.  The  basic  coefficient  is  less  than  10“ 14. 

The  acid  affinity  coefficient  of  tsonitroso-acetone  is  3  x  109  at  25°,  the 
basic  coefficient  less  than  10-14. 

From  the  degree  of  hydrolysis  of  the  salts  and  the  affinity  coefficients 
at  different  temperatures,  the  heats  of  neutralisation  of  aniline, 
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ammonia,  and  acetic  acid  are  calculated  and  found  to  be  in  agreement 
with  thermochemical  measurements.  The  calculated  heat  of  neutrali¬ 
sation  of  isonitrosomethylpyrazolone  is  +  8900  cals.,  the  heat  of  dis¬ 
sociation  -  4600  cals.  (28°). 

Phthalimide  has  no  measurable  basic  properties;  its  acid  affinity 
coefficient  is  2  6  and  4  2  x  10~8  at  15°  and  40°  respectively.  The  con¬ 
ductivity  of  its  aqueous  solutions  changes  with  time. 

Generalising  from  the  results,  the  author  draws  the  conclusion  that 
Hantzsch’s  criteria  for  the  distinction  between  normal  and  pseudo-acids 
are  untenable,  and  that  the  only  safe  indication  of  such  change  in  an 
acid  when  it  enters  into  combination  with  a  base  is  to  be  found  in  the 
slow  rate  of  neutralisation  of  the  acid.  H.  M.  D. 

The  System — Lime,  Nitric  Acid,  and  Water.  Frank  K. 
Cameron  and  W.  O.  Robinson  ( J .  Physical  Chem.,  1907,  11,  273 — 278). 
— The  authors  have  determined  the  composition  of  the  solutions 
obtained  by  agitating  a  series  of  calcium  nitrate  solutions  with  excess 
of  calcium  hydroxide  at  25°  until  equilibrium  was  reached.  About 
six  weeks  was  necessary  for  this  in  some  cases.  When  the  concentra¬ 
tion  of  the  calcium  hydroxide  is  plotted  as  a  function  of  the  calcium 
nitrate  concentration,  a  system  of  four  curves  with  three  inversion 
temperatures  is  obtained.  By  means  of  the  method  of  triangular 
representation  and  the  determination  of  the  composition  of  the  filtered 
solid  residues,  the  nature  of  the  solid  phase  corresponding  with  each 
curve  is  deduced.  The  solid  phases  and  the  composition  of  the  solution 
expressed  in  grams  per  100  grams  of  water  is  given  by  the  following 
summary  : 


Solid  phases  in  contact  with  solution. 

Ca(OH)2  . . 

Ca(OH)2  and  solid  solution  1 

Ca0,£cN205,yH20 . 

Solid  solution  Ca0,£cN205,yH20 

and  Ca0,N205,3|H2Q . 

Ca0,N20.,34H20  and 

Ca(N03)2,4H20  j 
Ca(N0s)2,4H,0  .......  .......  .. 


CaO(as  Ca(OH)2). 

Ca(N03)2. 

0  118 

00 

0-170 

20-73 

0-440 

83-03 

0-203 

135-3 

o-o 

139-3 

H.  M.  D. 

Velocity  of  Reaction  in  Electrolytic  Gas  Allan  Winter 
Rowe  ( Zeitsch .  physikal.  Chem.,  1907,  59,  41—71). — The  velocity  of 
combination  of  hydrogen  and  oxygen  has  been  studied  by  passing 
a  mixture  of  the  gases  in  equivalent  proportions  through  a  porcelain 
tube  heated  to  various  high  temperatures.  Comparison  of  the  issuing 
gas  with  that  passed  into  the  tube  showed  how  far  combination  had 
taken  place.  It  appears  from  consideration  of  Bodenstein's  (Abstr., 
1899,  ii,  733  ;  1904,  ii,  215)  and  the  author’s  experiments,  that  in 
addition  to  the  direct  combination  of  the  gases  there  is  a  eatalyt'c 
action  at  the  surface  of  the  porcelain.  This  catalytic  action  depends 
probably  on  a  diffusion  process  and  corresponds  with  a  chemical 
reaction  of  the  first  order.  The  influence  of  the  catalytic  factor  is 
much  augmented  by  packing  the  tube  with  porcelain,  by  accelerating 
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the  passage  of  the  gases,  and  by  keeping  the  temperature  down.  The 
temperature  coefficient  of  the  velocity  for  a  chemical  reaction  is  much 
greater  than  that  for  a  purely  physical  process  like  diffusion ;  hence  it 
comes  that  at  high  temperatures  the  influence  of  the  purely  chemical 
interaction  between  hydrogen  and  oxygen  predominates.  The  author 
shows  that  at  high  temperatures  the  course  of  the  reaction  nearly 
coincides  with  that  of  a  termolecular  change.  Altogether,  the  results 
obtained  are  to  be  regarded  as  supporting  Nernst’s  theory  of  reaction 
velocity  in  heterogeneous  systems,  and  as  indicating  that  the  purely 
chemical  reaction  between  hydrogen  and  oxygen  takes  place  according 
to  the  equation  2H2 -f  02  =  2H20. 

[There  is  no  reference  to  Bone  and  Wheeler’s  work  on  the  same 
subject  (Abstr.,  1906,  ii,  434).]  J.  C.  P. 

Chemical  Kinetics  of  the  Decomposition  of  Oxalic  Acid  in 
Concentrated  Sulphuric  Acid.  David  M.  Lichty  (J.  Physical 
Chem .,  1907,  11,  225 — 272). — A  detailed  account  of  work  already 
published  (compare  Bredig  and  Lichty,  Abstr.,  1906,  ii,  602).  Tt  may 
be  further  noticed  that  the  alkali  sulphates  also  retard  the  reaction, 
the  influence  exerted  by  these  being  about  one-tenth  of  that  exerted  by 
an  equal  weight  of  water.  The  electrical  conductivity  and  the  rate  of 
decomposition  of  oxalic  acid  are  recommended  as  very  delicate  methods 
of  measurement  of  the  amount  of  water  in  very  concentrated  sulphuric 
acid  solutions.  H.  M.  D. 

Supposed  Change  in  Weight  in  Certain  Chemical  Reactions. 

II.  Antonino  lo  Surdo  (Nuovo  Cirri.,  1906,  [v],  12,  299 — 306. 
Compare  Abstr.,  1904,  ii,  720). — Landolt  ( Zeitsch .  physilcal.  Chem., 
1906,  55,  589 — 621  ;  Abstr.,  1906,  ii,  528)  has  stated  that  the  author’s 
results  ( loc .  cit.)  agree  with  those  of  Heydweiller  (Ann.  Physilc.,  1901, 
[iv],  5,  394),  whereas  they  are  really  more  in  accord  with  those  of 
Landolt  (loc.  cit.)  himself. 

In  a  further  study  of  the  reaction  between  silver  nitrate  and  ferrous 
sulphate,  the  observed  changes  in  weight  lie  within  the  limits  of  experi¬ 
mental  error.  T.  H.  P. 

Grouping  of  the  Chemical  Elements.  C.  E.  Stromeyer  (Mem. 
Manchester  Phil.  Soc.,  1907,  51,  [vi],  1 — 15). — An  unsuccessful  attempt 
to  find  a  foimula  which  would  express  the  atomic  weights  in  terms 
of  the  positions  in  Mendel4eff’s  groups.  H.  M.  D. 

Isomorphism  of  the  Elements.  Gustav  Tammann  (Zeitsch.  anorg. 
Chem.,  1907,  53,  446 — 456). — The  isomorphism  of  the  elements  is 
deduced  from  the  miscibility  in  the  crystalline  condition,  or,  in  other 
words,  from  their  capacity  to  form  mixed  crystals  in  binary  systems,  and 
the  question  is  investigated  as  to  how  far  elements  of  anologous 
properties,  or  elements  belonging  to  a  natural  group,  are  isomorphous. 
As  an  approximate  arrangement  of  the  elements  according  to  their 
chemical  analogy,  the  system  of  Staigmiiller  (Abstr.,  1902,  ii,  129)  is 
chosen.  The  data  as  to  the  formation  of  mixed  crystals  are  taken 
chiefly  from  the  papers  of  the  author  and  his  co-workers. 
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In  general,  elements  belonging  to  the  same  natural  group  form 
mixed  crystals,  but  no  compounds,  whereas  those  beloDging  to  widely 
different  groups  enter  into  chemical  combination,  but  do  not  form 
mixed  crystals.  However,  elements  belonging  to  closely  related  groups 
also  form  complete  series  of  mixed  crystals  in  certain  cases,  and 
isomorphism  does  not  altogether  exclude  the  power  of  entering  into 
chemical  combination.  It  is  suggested,  in  analogy  with  Mitscherlich’s 
rule  as  to  compounds,  that  elements  which  form  mixed  crystals  are 
similarly  constituted,  and  this  is  borne  out  by  a  comparison  of  their 
spectra.  When  elements  are  only  partially  miscible,  it  is  shown  that, 
with  very  few  exceptions,  the  element  with  the  higher  melting  point 
dissolves  more  of  the  element  with  lower  melting  point  than  vice 
versa,  from  which  it  follows  that  the  temperature  of  crystallisation  is 
of  even  more  importance  than  the  chemical  analogy  as  regards  the 
capacity  of  the  elements  to  form  mixed  crystals.  G.  S. 

Calculation  of  Physico-Chemical  Constants.  H.  Stanley 
Eedgrove  ( Chem .  News,  1907,  95,  193). — In  the  study  of  certain 
physical  properties  it  is  frequently  found  that  the  ethylene  linking 
exerts  a  certain  specific  influence;  it  is  now  suggested  as  very 
probable  that  the  single  carbon  linking  also  exerts  such  an  influence 
(compare  Thomsen,  Abstr.,  1905,  ii,  436),  and  that  atomic  constants  for 
hydrogen  in  H2  are  different  from  those  for  hydrogen  in  hydro¬ 
carbons.  If  this  is  so,  then  the  generally  accepted  values  for  atomic 
constants  are  incorrect,  and  the  true  values  are  unobtainable. 

J.  C.  P. 

Lecture  Apparatus  [Combustion,  &c.].  Nicolae  Teclu  (J.  pr. 
Chem.,  1907,  [ii],  75,  224 — 234). — The  author  describes  and  figures 
apparatus  for  lecture  experiments  showing  (a)  the  flames  of  coal  gas  in 
air  and  of  air  in  coal  gas,  ( b )  the  combustion  of  hydrogen  in  oxygen 
and  of  oxygen  in  hydrogen,  ( c )  the  explosion  of  mixtures  of  coal  gas 
and  air,  oxygen,  or  oxygen  and  carbon  dioxide,  and  ( d )  the  prepara¬ 
tion  of  hydrogen  by  the  action  of  sodium  on  water.  G.  Y. 

Convenient  Air-Bath  and  Hot  Plate.  Edward  DeMille 
Campbell  ( J '.  Amer.  Chem.  Soc.,  1907,  29,  283 — 286). — A  small  com¬ 
bined  air-bath  and  hot  plate  is  described,  which  is  recommended  for 
heating  solutions  when  a  temperature  higher  than  that  of  the  water- 
bath  is  required  and  when  it  is  necessary  to  avoid  local  over-heating. 
Eor  details  of  the  apparatus,  the  description  and  diagram  in  the 
original  must  be  consulted.  It  has  been  found  useful  in  the  course  of 
some  work  on  the  oxalates  of  thorium,  cerium,  lanthanum,  neodymium, 
and  praseodymium.  When  these  salts  are  heated  at  305 — 335°,  they 
are  completely  converted  into  soluble  basic  and  normal  carbonates. 

E.  G. 

Gas  Generator.  A.  Kleine  ( Zeitsch .  angew.  Chem.,  1907,  20, 
655 — 656). — This  piece  of  apparatus  is  so  designed  that  practically  all 
the  acid  is  exhausted  before  it  becomes  necessary  to  recharge  with  fresh 
acid.  It  consists  of  a  four-necked  Woulff’s  bottle  D,  above  which  are 
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arranged  three  pipette-shaped  reservoirs.  The  tube  of  the  reservoir  A, 
which  contains  the  marble,  zinc,  or  ferrous  sulphide,  just  passes  into 
D  ;  the  upper  end  of  A  is  fitted  with  a  glass  tap.  The  tube  of  another 
reservoir  C  passes  to  the  bottom  of  D,  whereas  that  of  the  third,  B , 
extends  only  half-way  into  D,  The  upper  ends  of  B  and  G  are  fitted 
with  pieces  of  rubber  tubing  and  pinch-cocks.  The  fourth  neck  of  D 
is  fitted  with  a  stopper  through  which  passes  a  glass  syphon,  also  closed 
by  means  of  a  pinch-cock.  The  reservoir  C  is  closed,  D  is  completely 
filled  with  dilute  acid,  and  B  half-filled  with  acid  ;  on  opening  the  glass 
tap,  acid  rises  in  A  and  ga3  is  evolved.  When  the  tap  is.  closed,  acid 
flows  back  into  D ;  the  saturated  portion  settles  to  the  bottom  of  D, 
and  the  unsaturated  rises  into  B.  When  the  acid  in  D  is  used  up,  air  is 
blown  into  B  and  the  saturated  acid  driven  into  G ;  the  unsaturated 
acid  from  B  enters  D.  The  acid  in  C  is  now  used  to  drive  the  acid 
into  A,  B  of  course  being  closed  by  means  of  a  pinch-cock.  When  all 
the  acid  has  become  neutralised,  air  is  blown  through  A,  and  acid 
driven  into  B  and  G.  The  glass  tap  is  then  closed,  the  pinch-cock 
closing  the  syphon  opened,  and  the  acid  empties  itself  from  the 
apparatus.  W.  H.  G. 

Easily  Constructed  Arrangement  for  Filtering  Alkaline  Solu¬ 
tions.  It.  Rinne  ( Chem .  Zeit 1907,  31,  411 — 412). — An  arrange¬ 
ment  for  filtering  solutions  out  of  contact  with  carbon  dioxide.  Inverted 
over  the  funnel  fitted  to  the  pump-flask  and  connected  to  it  by  means 
of  a  wide  rubber  band  is  a  funnel  of  equal  diameter,  but  having  a  short, 
wide  stem ;  this  stem  i3  fitted  with  a  doubly-bored  stopper,  through 
one  hole  of  which  passes  the  end  of  a  calcium  chloride  tube  packed 
with  soda-lime.  A  glass  tube  bent  at  right  angles  passes  through  the 
other  hole,  and  is  connected  by  means  of  rubber  tubing  to  a  glass  tube 
bent  at  an  acute  angle,  which  passes  to  the  bottom  of  a  flask,  con¬ 
taining  the  solution  to  be  filtered,  through  one  hole  of  a  double-bored 
stopper  with  which  the  flask  is  fitted.  Through  the  other  hole  of 
this  stopper  passes  the  end  of  a  calcium  chloride  tube  packed  with 
soda-lime. 

The  air  in  the  apparatus  is  first  displaced  by  air  free  from  carbon 
dioxide,  by  connecting  the  pump-flask  to  a  pump  and  drawing  air 
through  the  soda-lime  tube  fitted  to  the  inverted  funnel.  The  solution 
is  then  transferred  to  the  funnel  fitted  with  a  filter,  by  blowing  air 
into  the  flask  containing  the  solution  through  the  soda-lime  tube  fitted 
to  this  flask.  W.  H.  G. 
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Inorganic  Chemistry. 


Behaviour  of  the  Halogens  to  One  Another,  Especially  the 
Systems  Chlorine-Bromine  and  Chlorine-Iodine.  Barta  J. 
Karsten  (Zeitsch.  anorg.  Chem.,  1907,  53,  365 — 392.  Compare 
Meerum  Terwogfc,  Abstr.,  1906,  ii,  15;  Lebeau,  Abstr.,  1906,  ii,  843). — It 
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is  shown  in  agreement  with  Lebeau  ( loc .  cit.)  that  chlorine  and  bromine 
do  not  enter  into  chemical  combination  either  in  tie  vapour  or  liquid 
phase.  Iodine  monochloride,  which,  according  to  Stortenbeker  (Abstr., 
1889,  102),  is  not  appreciably  dissociated  in  the  liquid  phase,  is  now 
shown  to  be  stable  in  the  form  of  vapour. 

The  curves  representing  the  commencement  and  end  of  solidification 
respectively  in  the  system  chlorine-bromine  fall  regularly  from  the 
melting  point  of  bromine,  —  7‘3°,  to  that  of  chlorine,  —102°.  From 
20 — 90%  of  chlorine  the  curves  are  from  10 — 14°  apart.  It  follows 
that  the  two  elements  form  a  continuous  series  of  mixed  crystals,  and 
that  there  is  no  indication  of  chemical  combination,  which  would  be 
shown  by  an  approximation  of  the  two  curves  at  one  or  more  inter¬ 
mediate  points. 

The  boiling  point  curve  of  the  system  has  also  been  fully  inves¬ 
tigated.  The  composition  of  the  vapour  and  that  of  the  liquid  with 
which  it  is  in  equilibrium  at  the  boiling  points  of  mixtures  of  the  com¬ 
ponents  in  varying  proportions  are  plotted  against  the  corresponding 
boiling  points.  In  this  case  also  the  curves  do  not  approximate  at 
intermediate  points,  so  that  no  chemical  combination  takes  place. 

The  boiling  point  curve  of  the  system  chlorine-iodine  has  also  been 
determined.  In  this  case  the  curves  representing  the  composition  of 
liquid  and  vapour  respectively  incline  towards  each  other,  and  almost 
touch  at  a  point  at  which  the  components  are  present  in  atomic  pro¬ 
portions,  so  that  the  compound  IC1  exists  in  the  vapour  phase,  and  is 
only  slightly  dissociated  at  100°,  the  boiling  point  of  the  mixture  in 
question. 

In  conclusion,  the  mutual  combining  capacity  of  the  halogens  is 
discussed.  The  further  apart  the  halogens  are  in  the  periodic  table  the 
greater  is  the  mutual  affinity,  and,  furtht  r,  chlorine  and  bromine  are 
nearer  to  one  another,  in  other  words,  have  less  mutual  affinity  than 
bromine  and  iodine.  G.  S. 

Hypohalogenous  Acids  and  Hypohalogenites.  I.  Kinetics 
of  the  Hypoiodites  and  Hypobromites  in  Strongly  Alkaline 
Solution.  Anton  Skrabal  ( Monalsh .,  1907,  28,  319 — 382.  Com¬ 
pare  Abstr.,  1905,  ii,  449  ;  Graebe,  Abstr.,  1902,  ii,  556  ;  Kretzschmar, 
Abstr.,  1904,  ii,  814;  Bray,  Abstr.,  1906,  ii,  221). — It  is  shown  that 
in  the  formation  of  iodates  from  hypoiodites  in  alkaline  solution, 
iodine  is  formed  as  the  intermediate  product.  The  iodine  combines 
with  the  excess  of  hypoiodite  forming  the  hypoiri-iodite,  MT30,  which, 
as  an  unstable  compound  of  iodine  with  the  hypoiodite,  reacts  as  free 
iodine.  The  velocity  of  the  iodate  formation  is  determined  by  the  rate 
of  the  reaction  of  the  hypotri-iodite  with  the  alkali,  by  which  the 
iodide  and  iodate  are  formed.  The  kinetic  equation,  -dcjdt  = 
A([HIO]2[I'J/[OH']),  derived  from  this  view  of  the  reaction  is  experi¬ 
mentally  confirmed,  and  is  in  agreement  with  Forster’s  measure¬ 
ments  (Abstr.,  1904,  ii,  163). 

The  formation  of  iodates  from  hypoiodites  when  the  concentration  of 
the  iodine  ions  is  small,  and  of  bromates  from  hypobromites,  are  found 
also  to  be  reactions  of  the  second  order,  but  the  relation  of  the 
velocities  of  the  reactions  to  the  ionic  concentrations  is  less  regular. 
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The  velocities  of  the  formation  of  halogenates  from  hypohalogenites 
increase  in  the  order :  chlorine,  bromine,  iodine,  and  are  shown  to  be 
in  the  proportion,  1  :  3  x  104  : 3  x  106. 

The  action  of  halogens  on  hypohalogenites  is  considered  to  take 
place  chiefly  according  to  the  scheme:  (1)  HXO  — >-  X‘  +  OH';  (2)  X* + 
X'  X,,  (I)  HXO  —  X2  +  OH'  j  (3)  X2  — >  X*  +  X';  (4)  X‘ 

X'  +  X03',  (II)  X2  — >  X'  +  X03\  If  in  consequence  of  the  con¬ 
ditions  the  equilibrium  (I)  is  not  established  with  sufficient  rapidity, 
the  reaction  takes  place  to  a  proportionate  extent  according  to  the 
scheme:  (1)  HXO  -- >X*  +  OH%  (2)  X‘  — >X'  +  X03',  (I)  HXO--> 
X'  +  X03.  But  if  the  velocity  of  (1)  is  extremely  small,  the  reaction 
proceeds  directly  to  the  formation  of  the  stable  end  products  :  (1) 
HXO  +  H'  — v  X’  ;  (2)  X‘  — X'  +  02,  (I)  HXO  X'  +  02.  These 
schemes  are  in  agreement  with  the  observed  facts:  (l)  the  reaction  is 
sometimes  of  the  first,  but  at  other  times  of  the  second,  order  ;  (2)  the 
nature  of  the  products  is  dependent  on  the  velocity  of  the  reaction ; 
(3)  the  formation  of  the  halogenate  is  accelerated  by  addition  of  the 
halogenide  ;  (4)  the  velocity  of  the  reaction,  especially  in  the  case  of 
the  hypobromites,  is  greatly  increased  by  high  concentrations  of  the 
hydroxyl  ions,  and  (5)  the  initial  acceleration  in  freshly  prepared 
halogen  solutions  is  observed  also  when  the  concentration  of  the 
halogenide  is  constant  during  the  reaction. 

The  velocity  of  the  reaction  of  halogens  with  hypohalogenites  and 
the  stability  of  the  reaction  products  are  shown  to  be  causally  related 
to  the  electro-affinities  of  the  halogens.  Gay-Lussac’s  law  of  the 
progression  of  chemical  reactions  in  stages  is  discussed  and  defined. 

G.  Y. 


Manufacture  of  Chlorates  and  Hypochlorites  with  a  View 
to  High  Current  Efficiency.  Anson  G.  Betts  and  R.  H.  Sherry 
(J.  Amer.  Chem.  Soc.,  1907,  29,  340 — 345). — Although  the  current 
efficiency  in  the  preparation  of  chlorate  and  hypochlorite  is  greatly 
increased  by  the  addition  of  an  alkali  chromate,  it  cannot  be  em¬ 
ployed  in  the  manufacture  of  hypochlorite  for  bleaching  purposes 
owing  to  the  strong  colour.  The  effect  of  adding  other  substances 
was  therefore  investigated,  and,  although  in  several  cases  the  efficiency 
is  increased  to  a  considerable  extent,  none  work  so  well  as  sodium 
chromate.  Cathodes  of  iron,  magnesium,  aluminium,  and  nickel  were 
also  tried  in  the  preparation  of  chlorate,  with  the  result  that  a 
magnesium  cathode  was  found  to  give  an  efficiency  nearly  equal  to 
that  produced  by  the  addition  of  alkali  chromate  to  the  solution  ; 
however,  one  part  of  magnesium  is  lost  for  50  parts  of  chlorate 
made.  A  high  efficiency  is  also  obtained  in  the  manufacture  of  hypo¬ 
chlorite  by  using  a  magnesium  cathode.  The  percentage  loss  of  mag¬ 
nesium  is  reduced  considerably  by  employing  a  large  number  of  cells 
and  using  carbon  electrodes  in  the  first  and  magnesium  electrodes  in 
the  other  cells,  a  certain  proportion  of  the  solution  being  transferred 
periodically  from  the  first  cell  to  the  second,  and  so  on.  By  employing 
three  cells,  it  was  possible  to  convert  from  35 — 50%  of  the  salt  with  an 
efficiency  of  60%,  the  power  required  for  100  lbs.  of  chlorine  being 
vol.  xcii.  ii.  31 
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450  H.P.  hours,  and  the  loss  of  magnesium,  0*2  lbs.  per  100  lbs.  of 
chlorine.  W.  H.  G. 

Absolute  Atomic  Weight  of  Bromine.  Gustav  D.  Hinrichs 
( Compt .  rend.,  1907,  144,  973 — 975). — Using  the  data  afforded  by- 
Baxter’s  recent  determination  of  the  atomic  weight  of  bromine  (Abstr., 
1906,  ii,  740)  and  applying  the  method  of  calculation  suggested 
previously  (Abstr.,  1893,  ii,  317),  the  author  concludes  that  the  value 
80  should  be  accepted  for  the  atomic  weight  of  bromine  in  place  of 
79*952  adopted  by  Baxter,  who  used  the  values  107'93  for  silver  and 
35*473  for  chlorine  in  place  of  the  numbers  108  and  35'5,  which  the 
author  has  previously  shown  to  be  the  correct  values  for  these  elements 
(Abstr.,  1894,  ii,  276).  T.  A.  H. 

Preparation  of  Anhydrous  Hydrogen  Fluoride.  Guido 
Goldschmiedt  ( Monatsh .,  1907,  28,  297 — 298). — A  copper  retort  may 
be  used  in  place  of  the  platinum  usually  employed  in  the  preparation 
of  anhydrous  hydrogen  fluoride  by  distillation  of  potassium  hydrogen 
fluoride  (compare  Moissan,  Abstr.,  1886,  849,  976;  1899,  ii,  593). 

G.  Y. 

Decomposition  of  Water  Vapour  in  Contact  with  Hot 
Platinum  Wire.  Alfred  Holt,  jun.  (Phil.  Mag.,  1907,  [vi],  13, 
630 — 635). — The  author  has  estimated  the  dissociation  of  water 
vapour  at  high  temperatures  by  heating  a  platinum  wire  in  contact 
with  it  at  low  pressures  and  collecting  the  electrolytic  gas  produced. 
The  values  obtained  for  the  amount  of  dissociation  are  slightly  higher 
than  those  obtained  by  Uernst  and  Wartenberg  (Abstr.,  1906,  ii,  729) 
and  by  Langmuir  (ibid.,  ii,  848)  at  the  lower  temperatures.  "With  rising 
temperature,  the  author’s  values  become  relatively  smaller,  until  at 
2000°  abs.  they  are  only  about  one-seventh  of  the  quantities  obtained 
by  the  other  workers.  The  cause  of  this  discrepancy  is  being  investi¬ 
gated.  J.  C.  P. 

Explosion  of  Pure  Electrolytic  Gas.  Harold  B.  Dixon  and 
Lawrence  Bradshaw  (Proc.  Hoy.  Soc.,  1907,  A,  79,  234 — 235).- — With 
the  object  of  finding  whether  the  interaction  of  hydrogen  and  oxygen 
depends  on  the  presence  of  water  molecules  formed  previously,  the 
authors  have  made  a  photographic  analysis  of  the  explosion  flame  in 
the  dried  and  undried  gases.  The  photographs  were  taken  on  a  film 
moving  vertically  downwards  with  great  rapidity,  while  the  flame, 
started  by  a  spark,  travelled  horizontally.  The  hydrogen  and  oxygen 
were  made  by  electrolysis  of  very  pure  barium  hydroxide,  and  to 
ensure  the  removal  of  water  the  mixed  gases  were  placed  in  contact 
with  phosphoric  oxide  in  the  dark  for  about  two  months  before 
being  exploded.  As  far  as  can  be  judged  from  the  photographs,  the 
absence  of  water  vapour  does  not  influence  the  explosion  when  once 
the  flame  has  been  started  by  a  spark.  H.  M.  D. 

The  Firing  of  Gaseous  Mixtures  by  Compression.  Lawrence 
Bradshaw  (Proc.  Hoy.  Soc.,  1907,  A,  79,  236 — 241). — Photographs  of 
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the  explosion  flame,  obtained  by  firing  electrolytic  gas  by  means  of 
a  spark  in  a  glass  tube,  one  end  of  which  is  drawn  out  to  a  capillary, 
indicate  the  advance  of  a  second  luminous  wave  from  the  capillary  end 
of  the  tube.  Experiments  with  different  forms  of  tubes  indicate  that 
two  of  the  conditions  essential  to  the  setting  up  of  the  wave  are  that 
end  of  the  tube  must  be  funnel- shaped  and  rigid.  The  distance  from 
the  firing  wires  to  the  end  of  the  tube  must  be  less  than  that  requited 
for  tho  development  of  the  detoDation-wave  in  the  gaseous  mixture. 
The  facts  indicate  that  the  second  luminous  wave  is  due  the  ignition  of 
the  explosive  mixture  by  a  wave  of  compression  which  is  propagated 
with  a  velocity  approximately  equal  to  that  of  a  sound-wave. 

The  phenomenon  is  more  evident  when  a  mixture  of  carbon 
disulphide  and  oxygen  in  the  proportion  2CS9  :  302  is  fired. 

II.  M.  I). 

Determination  of  the  Limiting  Explosive  Mixtures  of  Gases. 
Nicolae  Teclu  (J.  pr.  Chem.,  1907,  [ii],  75,  212 — 223). — An  apparatus 
for  making  and  exploding  mixtures  of  gases  of  known  composition  is 
described  and  figured.  The  results  of  a  series  of  experiments  with 
mixtures  of  air  with  hydrogen,  coal  gas,  methane,  and  acetylene  are 
tabulated.  The  mixtures  capable  of  being  exploded  by  means  of  an 
electric  spark  are  found  to  lie  between  the  following  limits  in  com¬ 
position  :  9-73 — 9‘96  to  62-75 — 63-58%  of  hydrogen,  4-36 — 4*82  to 
23  35 — 23-63%  of  coal  gas,  3-20 — 3  67  to  7 -46 — 7*88%  of  methane,  and 
T53 — 1  *77  to  57'95 — 58-65%  of  acetylene.  Whilst  the  sensitiveness 
of  these  four  gases  to  explosion  with  air  diminishes  in  the  order  : 
acetylene,  methane,  coal  gas,  hydrogen  ;  the  range  of  explosiveness  of 
the  mixtures  with  air  increases  in  the  order :  methane,  coal  gas, 
hydrogen,  acetylene,  and  in  the  proportions:  1  :  4-21  :  12-7  : 13  5. 
Contraction  takes  place  on  explosion  of  mixtures  containing  less  than 
7 ’03%,  or  more  than  49-79%,  but  expansion  on  explosion  of  mixtures 
containing  7"03 — 41  92%,  whilst  neither  expansion  nor  contraction 
is  observed  with  mixtures  containing  41-92 — 49‘79%  of  acetylene. 

G.  Y. 

Amorphous  Sulphur :  Study  of  the  Two  Forms  of  Liquid 
Sulphur  as  Dynamic  Isomerides.  Charles  M.  Carson  ( J .  Amer. 
Chem.  Soc.,  1907,  29,  499 — 517).- — The  experiments  are  described 
which  lead  to  the  conclusions  previously  recorded  (Smith  and  Carson, 
this  vol.,  i,  20).  E.  G. 

Blue  Colour  of  Sulphur  and  of  Certain  of  its  Compounds. 

Emanuale  Paterno  and  Arrigo  Mazzucchelli  (Alii  li.  Accad.  Lincei , 
1907,  [v],  16,  i,  465 — 476.  Compare  Knapp,  Abstr.,  1888,  1163  ; 
Milbauer,  Abstr.,  1905,  i,  121  ;  1906,  i,  405  ;  Giles,  Abstr.,  1901,  i, 
262). — The  authors  discuss  the  blue  colour  (1)  of  ultramarine  ;  (2)  of 
the  blue  modification  of  sulphur ;  (3)  obtained  by  adding  an  alkali 
polysulphide  to  boiling  alcohol  or  acetone,  and  describe  their  own 
investigations  bearing  on  .these  points., 

Knapp  ( loc .  cii.)  regards  the  blue  colour  of  ultramarine  as  due  to  the 
presence  of  sulphur  in  a  special  state  of  aggregation,  but  the  authors 
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are  in  agreement  with  Hofmann’s  view  (Ultramarin,  Braunschweig, 
1902)  that  ultramarin  cannot  contain  free  sulphur,  as  they  find  that 
this  substance  retains  its  blue  colour  after  being  heated  to  bright 
redness  for  some  time. 

The  blue  (or  green)  variety  of  sulphur  obtained  by  Orloff  (Abstr., 
1901,  ii,  499  ;  1902,  ii,  315)  seems  to  be  formed  also  by  prolonged 
boiling  of  sulphur  bromide  with  cadmium  sulphide  in  presence  of 
toluene  ;  with  sulphur  iodide  no  reaction  occurs.  The  properties  of 
blue  sulphur  and  ozone  do  not  allow  of  an  analogy  being  drawn 
between  these  two  substances  (compare  Orloff,  loc.  cit.). 

With  95%  alcohol,  traces  of  a  polysulphide  give  a  blue,  and  larger 
quantities  a  green,  coloration,  but  only  when  the  alcohol  is  heated  ; 
in  the  cold,  the  liquid  assumes  a  yellow  colour.  The  reaction  is 
sharper  with  potassium  or  sodium  polysulphide  than  with  the 
ammonium  compound,  but,  in  any  case,  the  coloration  is  only 
transitory.  With  acetone  the  colorations  are  more  intense  and  more 
persistent,  the  best  results  being  obtained  by  adding  an  alcoholic 
solution  of  potassium  polysulphide  to  boiling  acetone  ;  even  in  the 
cold  these  solutions  give  a  blue  coloration,  but  this  changes  to  green 
and  ultimately  to  yellow  with  less  quantities  of  the  polysulphide  than 
when  boiling  acetone  is  employed.  The  view  that  these  colorations 
are  due  to  a  limited  decomposition  of  the  polysulphide  is  supported  by 
the  observations  that  intense  and  moderately  persistent  colorations 
are  obtained  with  basic  solvents  such  as  pyridine,  ethylamine,  and 
allylamine,  which  are  able  to  form  saline  compounds  with  persulp- 
hydric  acid,  whilst  with  water,  the  most  highly  dissociating  solvent, 
no  coloration  is  formed. 

When  sulphur  is  vaporised  in  a  transparent,  quartz  vessel,  it  is 
seen  that  it  has  at  first  a  deep,  reddish-yellow  colour,  which,  at  higher 
temperatures,  becomes  very  faint,  and  is  ultimately  replaced  by  a 
characteristic,  pale-blue  colour,  this  disappearing  when  the  vapour 
cools.  The  same  blue  colour  is  observed  when  sulphur  is  volatilised 
in  an  atmosphere  of  carbon  dioxide,  but  not  when  an  atmosphere  of 
sulphur  dioxide  is  employed. 

When  potassium  thiocyanate  is  heated,  it  melts  at  172-3°  to  a 
colourless  liquid,  which  begins  to  turn  blue  at  430°,  the  colour 
gradually  deepening  to  an  intense  indigo  if  this  temperature  is  main¬ 
tained.  When  the  salt  is  cooled,  the  colour  begins  to  fade  at  about 
300°,  but  only  disappears  completely  in  the  neighbourhood  of  the 
melting  point.  If  the  blue  liquid  is  maintained  at  above  500°, 
it  changes  to  an  opaque,  incandescent,  red  liquid,  but  again  becomes 
blue  immediately  on  cooling ;  even  at  this  temperature  there  is  no 
appreciable  separation  of  free  sulphur,  although  the  thiocyanate  retains 
a  yellow  colour  after  cooling.  When  heated  in  a  current  of  oxygen  at 
above  400°,  potassium  thiocyanate  loses  in  weight  rapidly,  sulphate 
and  polysulphide  being  formed. 

Observations  were  also  made  on  the  influence  on  the  blue  colour  of 
mixing  various  salts  with  the  thiocyanate. 

Curves  are  given  representing  the  absorption  spectra  (1)  of  a  poly¬ 
sulphide  in  boiling  acetone,  pyridine,  ethyl  or  propyl  alcohol,  or 
allylamine;  in  ethylamine  at  0°  or  glycerol  at  160 — 180°;  (2)  of 
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fused  potassium  thiocyanate  at  different  temperatures,  and  (3)  of 
increasing  thicknesses  of  a  solution  in  sulphur  in  fuming  sulphuric 
acid.  T.  H.  P. 

Liquid  Hydrogen  Sulphide  as  a  Solvent.  Giuseppe  Magm 
( Atti'H .  Accad.  Lincei,  1907,  [v],  16,  i,  518 — 525.  Compare  this  vol., 
ii,  237). — The  author  describes  the  method  of  employing  the  apparatus, 
previously  described  ( loc .  cit.),  for  measurements  at  low  temperatures 
on  inorganic  solvents  and  on  solutions  in  these  solvents.  The  follow¬ 
ing  are  the  results  obtained  up  to  the  present. 

The  values  obtained  by  Walden  and  Centnerszwer  (Abstr.,  1902,  ii, 
245)  for  the  physical  constants  of  sulphur  dioxide  near  its  boiling  point 
and  of  solutions  of  potassium  iodide  and  ammonium  thiocyanate  in 
this  solvent  are,  in  general,  confirmed. 

Hydrogen  sulphide,  whether  prepared  from  ferrous  sulphide  or 
synthesised  from  sulphur  and  hydrogen,  boils  under  ordinary  pressure 
at  -  6 2°,  a  thermometer  in  the  boiling  liquid  indicating  —60°;  its 
freezing  point  is  -  83°.  The  following  physical  constants  were 
determined  at  —60°:  D  0  95  (water  =  1);  internal  friction,  0*00417 
dyne  per  sq.  cm.;  dielectric  constant,  10*2  (air  =  l);  surface  tension, 
25*434  dynes  per  cm. ;  conductivity,  much  below  4T0-7. 

The  salts  of  energetic  bases  do  not  dissolve  in  liquid  hydrogen 
sulphide,  but  compounds  of  the  non-metals  among  themselves  are 
soluble  in  it  and  determine  a  certain  conductivity.  Hydrogen 
sulphide  also  dissolves  iodine,  a  1*1%  solution  having  a  conductivity  of 
1*34.10~5  at  -60°.  If  this  conductivity  is  due  to  dissociation  of  the 
hydrogen  sulphide  into  hydrogen  and  sulphur  ions,  the  solution  should 
contain  sulphur  iodide  dissociated  into  its  ions.  Such  chemical  inter¬ 
change  between  the  hydrogen  sulphide  and  iodine  is,  however, 
apparently  contradicted  by  the  observation  that  a  1*2%  solution  of 
sulphur  iodide  in  hydrogen  sulphide  has  a  conductivity  5  81. 10' 6, 
which  is  much  less  than  that  of  the  iodine  solution.  Most  probably 
the  conducting  power  is  to  be  ascribed  to  the  iodine  molecule  itself, 
which  may  be  regarded  as  formed  from  ions,  thus  :  I9  =  I*  + 1'  or  2I„  = 
31 +I-.  T.  H.  p; 

Purification  and  Testing  of  Selenium.  Richard  Threlfall 
( Proc .  Roy.  Soc.  1907,  A,  79, 167 — 174). — The  author  has  examined  the 
methods  for  the  purification  of  selenium  and  the  detection  in  it  of 
small  quantities  of  tellurium.  The  method  described  by  Ekman  and 
Petterson  is  recommended  for  the  purification  and  Oppenheim’s  method 
for  the  detection  of  tellurium,  the  limit  of  this  test  being  somewhere 
between  0*1%  and  0*025%  of  tellurium.  Traces  of  tellurium  cannot  be 
detected  spectroscopically.  The  separation  is  best  effected  by  repeated 
sublimation  of  the  mixed  oxides  in  a  current  of  dusMree,  dry  air  at  360°. 
Selenium  purified  by  the  above  method  is  found  to  contain  a  trace  of 
arsenic.  H.  M.  D. 

Behaviour  of  Selenium  towards  Light  and  Temperature.  IV. 
and  V.  Robert  Marc  ( Zeit&ch .  anorg.  Chern .,  1907, 53,  298 — 318). — In 
former  papers  (Abstr.,  1904,  ii,  105  ;  1906,  ii,  226,  280,  742)  it  has  been 
shown  by  two  independent  methods  that  crystalline  selenium  exists  in 
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two  forms,  A  and  B,  the  former  being  a  non-conductor  and  the  latter  a 
good  conductor  of  electricity.  In  the  dark,  the  equilibrium  mixture 
consists  almost  exclusively  of  A,  and  the  equilibrium  is  displaced  in 
the  direction  of  B  by  raising  the  temperature.  The  transition  has 
now  been  observed  microscopically,  the  round  granular  crystals  of  A 
first  formed  at  140°  changing  to  the  longer  crystals  of  B  when  heated 
for  some  time  at  200°.  Further,  B  appears  to  be  rather  less  soluble 
in  carbon  disulphide  than  the  other  modification. 

The  action  of  light  on  selenium  has  also  been  studied.  The  equi¬ 
librium  mixtui’e  at  the  ordinary  temperature  is  sensitive  to  light,  but 
when  heated  at  200°  for  some  time  (so  that  practically  only  B  is 
present)  and  then  rapidly  cooled,  this  is  no  longer  the  case;  however, 
when  kept  at  the  ordinary  temperature,  it  becomes  more  and  more 
sensitive  as  the  equilibrium  becomes  displaced  in  the  direction  of  A. 
It  is  therefore  considered  that  light  displaces  the  equilibrium  from  A 
to  B,  as  does  rise  of  temperature.  It  is  shown  that  the  effect  in 
question  is  really  photochemical  and  not  due  to  simultaneous  heating, 
and,  further,  that  the  sensitiveness  is  the  same  in  dry  air,  in  carbon 
dioxide,  and  in  a  vacuum. 

Owing  to  the  very  slight  transparency  of  selenium,  only  an  extremely 
thin  layer  is  affected  by  light,  but  there  is  some  evidence  that  the 
particles  thus  affected  diffuse  slowly  towards  the  interior,  a  fresh 
layer  being  thus  exposed. 

In  the  light  of  the  above  observations,  the  conditions  to  be  observed 
in  constructing  sensitive  selenium  cells  are  discussed.  G.  S. 

Equilibrium  of  Ammonia.  Fritz  Haber.  and  Robert  Le 
Rossignol  (Ber.,  1907,  40,  2144 — 2154), — The  authors  have  deter¬ 
mined  the  state  of  equilibrium  of  ammonia  at  high  temperatures. 
Haber  and  van  Oordt  (Abstr.,  1905,  ii,  159,  384,  814)  have  obtained 
an  approximate  value  in  the  neighbourhood  of  1000°;  they  find  that 
in  10,000  mols.  of  ammonia,  only  1‘5 — 2  5  remain  undecomposed.  In 
the  present  experiments,  the  authors  use  an  improved  form  of  Haber 
and  van  Oordt’s  apparatus ;  iron,  manganese,  nickel,  or  chromium 
being  employed  as  catalyst.  The  value  k,  obtained  from  2NH3^:N24- 
3H2,  at  atmospheric  pressure  is  l-48  x  10-4  at  1000°,  and  4r68  x  10-4 
at  750°.  The  agreement  is  very  good  between  the  experimental  values 
of  k  and  those  calculated  from  van’t  Hoff’s  thermochemical  equation, 
on  the  assumption  that  the  heat  of  formation  of  ammonia  at  constant 
pressure  is  independent  of  the  temperature.  C.  S. 

Electrolytic  Reduction  of  Hydroxylamine  and  of  Nitrous 
Acid.  Otto  Flaschner  ( Monatsh .,  1907,  28,  209 — 246). — Haber’s 
method  of  reduction  with  a  limited  potential  (Abstr.,  1900,  i,  281) 
cannot  be  applied  to  all  cases,  but  only  if  the  decrease  in  the  amount 
of  oxygen  contained  in  the  substance  reduced  is  accompanied  by  a  fall 
in  the  oxidation  potential.  As  this  cannot  be  foreseen,  the  effect  of 
lowering  tbe  cathode  potential  can  be  known  only  experimentally. 
Moreover,  the  velocity  of  the  reduction  is  affected  by  the  metal 
employed  as  the  electrode  in  such  a  manner  that  the  effect  caused  by  a 
difference  in  potential  may  be  disguised.  It  is  not  certain  that  in 
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every  case  the  substance  reduced  passes  through  the  intermediate 
stages ;  the  formation  of  the  intermediate  products  can  be  assumed 
only  with  probability  from  kinetic  considerations.  It  is  found  that  in 
the  electrolytic  reduction  of  hydroxylamine  and  nitrous  acid,  the 
results  obtained  are  in  agreement  with  the  curves  representing  the 
E.M.F.  required  for  decomposition.  Since  nitrous  acid  is  completely 
reduced  with  even  extremely  low  cathode  potentials,  intermediate 
products  cannot  be  obtained  by  the  method  of  limited  potentials. 
Whilst  the  reduction  of  hydroxylamine,  or  of  nitrous  acid,  is  affected 
only  slightly  by  variations  in  temperature',  the  rate  of  'reduction 
varies  with  the  metal  used  as  the  cathode,  the  greatest  velocity  being 
found  with  a  cathode  of  platinised  platinum ;  this  effect  is  ascribed  to 
the  catalytic  action  of  the  platinum  black.  With  a  copper  cathode, 
nitrous  and  nitric  acids  are  reduced  only  to  ammonia.  When  reduction 
takes  place  without  evolution  of  gas,  a  considerable  part  of  the  current 
employed  in  each  case  remains  unaccounted  for.  G.  Y. 

The  Lead  Chamber  Process  and  the  Oxides  of  Nitrogen. 

Fritz  Raschig  ( Zeitsch .  angew.  Chern.,  1907,  20,  694 — 722.  Compare 
Abstr.,  1905,  ii,  23  and  700). — Polemical.  A  reply  to  Lunge  and 
Berl  (compare  Abstr.,  1906,  ii,  438).  The  chief  point  at  issue  is  the 
following.  The  present  author  distinguishes  between  the  so-called 
“  first  product  ”  resulting  after  a  quarter  of  a  second’s  contact  between 
one  volume  of  nitric  oxide  and  three  volumes  of  oxygen  and  the  “  after 
product”  which  is  formed  after  twenty-five  seconds.  The  “first  pro¬ 
duct”  is  supposed  to  consist  of  a  mixture  of  nitrogen  trioxide  with 
oxygen,  which  in  the  course  of  twenty-five  seconds  is  converted  into  a 
mixture  of  nitrogen  peroxide  and  oxygen.  Lunge  and  Berl,  on  the 
other  hand,  do  not  accept  the  formation  of  the  trioxide,  but  consider  it 
probable  that  at  first  only  half  of  the  nitric  oxide  is  oxidised  by  the 
oxygen,  the  rest  of  the  nitric  oxide  remaining  as  such  in  contact  with 
the  excess  of  oxygen.  By  mixing  nitric  oxide  with  air  or  varying  pro¬ 
portions  of  pure  oxygen,  and  analysing  the  mixtures  both  by  absorption 
with  concentrated  sulphuric  acid  and  with  W/10  sodium  hydroxide  as 
well  as  by  passing  the  gas  through  stannous  chloride  and  titrating 
back  the  amount  of  unoxidised  chloride  by  means  of  Nj  10  iodine 
solution,  the  author  has  found  that  it  is  possible  to  get  various  higher 
stages  of  oxidation  of  nitrogen  according  to  the  proportions  in  which 
the  original  gases  were  mixed.  Thus,  from  the  analysis  of  a  mixture 
of  nitric  oxide  with  an  excess  of  air,  he  concludes  that  in  the  “  first 
product  ”  the  “  apparent  stage  of  oxidation  ”  may  be  represented  by 
the  symbols  N203  +  0  and  not  N203  +  02.  Although  the  system 
N203  +  0  has  the  same  composition  as  N204,  he  does  not  regard  it  as 
identical  with  nitrogen  peroxide,  but  prefers  to  call  it  isonitrogen 
peroxide  or  oxy-nitrogen  trioxide,  0N203.  The  “  after  product,”  on  the 
other  hand,  is  not  N204  +  02,  but  N205,  which  is  isomeric  with  the 
ordinary  oxide  of  that  formula,  and  is  therefore  named  isonitrogen 
pentoxide.  If,  however,  nitric  oxide  is  mixed  with  a  large  excess  of 
pure  oxygen,  the  first  and  after  products  are  in  a  still  higher  state  of 
oxidation,  represented  by  the  formulae  N206  and  N20-  for  nitrogen  hex- 
and  hept-oxide  respectively.  The  two  gases  behave  towards  most 
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reagents  like  nitrogen  trioxide  and  peroxide  respectively,  and  can  only 
be  recognised  by  their  behaviour  towards  such  a  powerful  reducing 
agent  as  stannous  chloride ;  all  attempts  to  isolate  them  have  hitherto 
failed,  and  they  appear  only  to  be  stable  in  the  presence  of  a  large 
excess  of  oxygen.  Inasmuch  as  the  isohex-  and  hept-oxides  are  only 
formed  in  presence  of  an  excess  of  pure  oxygen,  these  two  gases  are 
never  formed  in  ordinary  practice,  and  only  the  tsoper-  and  penta-oxides 
are  ever  realised  in  the  lead  chamber  process.  A  study  of  the 
solubilities  of  these  two  oxides  in  sodium  hydroxide  has  led  to  the  con¬ 
clusion  that  in  order  to  obtain  a  large  yield  of  nitrite  from  the  gases 
produced  by  the  action  of  the  electric  discharge  on  air,  the  gases 
should  be  absorbed  by  very  strong  sodium  hydroxide  as  soon  as  possible 
after  their  formation,  when  they  will  consist  for  the  most  part  of  iso - 
nitrogen  peroxide.  The  solution  should  be  allowed  to  become  hot 
during  the  process,  as  this  can  but  increase  the  yield  of  nitrite.  Finally, 
the  author  considers  that  Lunge  and  Berl’s  experiments  can  be 
interpreted  as  a  complete  confirmation  of  his  view  that  nitrous  acid  and 
not  nitrosulphonie  acid  is  the  active  catalytic  agent  in  the  chamber 
process ;  he  also  agrees  with  Littmann’s  view  that  the  formation  of 
nitrosulphonie  acid  is  positively  detrimental  to  the  process,  and  that 
manufacturers  should  therefore  try  to  prevent  its  formation.  P.  H. 

Reaction  between  Bromic,  Hydriodic,  and  Arsenions  Acids, 
and  the  “  Induction  ”  by  Hydrogen  Bromide  of  the  Reaction 
between  Bromic  and  Arsenious  Acids.  Fred  0.  Bowman 
(J.  Physical  Chem.,  1907,  11,  292 — 305). — The  oxidation  of  arsenious 
acid  in  solutions  containing  bromic  and  hydriodic  acids  has  been 
examined  with  the  object  of  ascertaining  whether  the  oxidation  is 
effected  by  the  hypobromous  and  bromous  acids  which  have  been 
supposed  to  be  formed  in  the  reduction  of  bromic  acid  by  hydriodic  acid 
or  by  the  iodine  which  is  the  end-product  of  the  oxidation  of  the 
hydriodic  acid. 

It  is  shown  that  the  rate  of  reduction  of  bromic  acid  by  hydriodic 
acid  is  not  affected  by  the  presence  of  arsenious  acid  except  in  so  far 
as  the  oxidation  of  the  latter  affects  the  concentration  of  acid  and 
iodide  in  the  solution. 

The  arsenious  acid  oxidised  corresponds  with  the  iodine  liberation 
during  the  reaction  and  is  very  much  smaller  than  the  amount  which 
would  be  oxidised  if  the  oxidation  were  affected  by  hypobromous  and 
bromous  acids  formed  as  intermediate  products.  The  reduction  of 
bromic  acid  by  hydriodic  acid  does  not  therefore  “  induce  ”  the 
oxidation  of  arsenious  acid.  H.  M.  D. 

Solidification  Pressure  in  Moissan’s  Preparation  of 
Diamonds.  Charles  M.  van  Deventer  (Chem.  Weekblad ,  1907,  4, 
211 — 214.  Compare  Moissan,  Abstr.,  1893,  ii,  275,  320  ;  1894,  ii, 
189  ;  1896,  ii,  644;  1905,  ii,  160). — A  theoretical  paper,  in  which  the 
views  expressed  by  Moissan  are  criticised.  A.  J.  W. 

Presence  of  Europium  in  Stars.  Joseph  Lunt  (Proc.  Roy.  Soc ., 
1907,  .4,  79,  118 — 125). — In  measurements  of  the  radial  velocity  of 
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a-Bootis  and  /3-Geminorum,  the  results  for  the  calcium  line  at 
A  4435*851  (Rowland)  are  discordant,  and  consideration  of  the  avail¬ 
able  evidence  indicates  europium  as  the  disturbing  element.  Recent 
investigation  by  other  workers  has  indicated  the  presence  of  europium 
also  in  the  chromosphere.  J.  C.  P. 

Some  Properties  of  the  Alkali  Protoxides.  Etienne  Rengade 
fCompt.  rend.,  1907,  144,  753 — 756). — The  alkali  protoxides  have  been 
prepared  according  to  the  method  described  previously  (Abstr.,  1906, 
ii,  850,  and  thisvol.,  ii,  83),  but  without  using  1  he  silver  beat.  Sodium 
oxide  (DJJ  2*25)  is  slightly  yellow  when  hot ;  potassium  oxide  (D„  2  32) 
is  white  at  the  ordinary  temperature,  clear  yellow  at  200°;  rubidium 
oxide  (D®  3  72)  is  pale  yellow  when  cold,  golden-yellowish  when  hot; 
caesium  oxide  (D®  4*78)  has  a  fine  red  colour  when  cold.  The  oxides 
are  similar  in  properties  to  that  of  caesium.  They  decompose  above 
400°  into  dioxide  and  metal  ;  form  an  equimolecular  mixture  of 
hydroxide  and  amide  when  treated  with  liquid  ammonia;  are  reduced 
by  hydrogen  at  180 — 200°  to  a  mixture  of  hydroxide  and  hydride 
which,  when  heated  to  300°  in  a  vacuum,  dissociates  with  sublimation 
of  the  metal ;  are  not  attacked  by  cold  fluorine  or  chlorine,  but  react 
violently  (with  incandescence)  when  heated  with  these  gases  ;  become 
incandescent  but  do  not  evolve  gas  when  slightly  heated  with  iodine 
in  a  vacuum,  the  residue  giving  a  colourless  solution  in  water  from 
which  iodine  is  precipitated  by  dilute  acids ;  form  poly»ulphide  and 
sulphate  when  gently  heated  with  sulphur ;  do  not  react  with  boron 
or  sugar  carbon  below  400°  (above  which  the  oxides  decompose)  ; 
react  violently  with  water,  are  dissolved  by  alcohol,  and  do  not 
combine  when  cold  with  carbon  dioxide,  but  do  so  at  300°  forming 
carbonate. 

Caesium  oxide,  when  cold,  does  not  absorb  oxygen,  but  at  150°  the 
peroxide,  Cs204,  is  formed  ;  it  inflames  when  heated  slightly  in  sulphur 
dioxide  forming  a  mixture  of  sulphide  and  sulphate ;  in  hydrogen 
sulphide  ignition  occurs  at  the  ordinary  temperature.  When  kept  in 
the  evacuated  tubes  in  which  they  were  prepared,  caesium  oxide 
gradually  changes  from  red  to  black,  and  rubidium  oxide  acquires  a 
coppery  colour  with  a  metallic  reflex.  These  changes  only  occur  when 
the  tube  contains  the  alkali  metal,  and  on  heating  the  resulting 
products  at  60 — 80°  in  a  vacuum  they  regain  their  original  colours, 
whilst  a  sublimate  of  the  alkali  metal  is  formed.  Caesium  and 
rubidium  therefore  have  an  appreciable  vapour  tension  at  the  ordinary 
temperature,  and  their  vapours  are  easily  absorbed  by  the  correspond¬ 
ing  oxides,  forming  veiy  easily  dissociated  substances.  Similar 
phenomena  are  less  clearly  observed  with  potassium,  but  not  with 
sodium.  The  vapours  of  the  alkali  metals  seem  to  diffuse  very  slowly, 
as  their  absorption  by  the  oxide  occurs  more  rapidly  on  the  side 
nearer  the  alkali  metal  and  is  almost  entirely  stopped  by  a  constriction 
in  the  tube  between  the  metal  and  oxide  (compare  Wood,  Phil.  Mag., 
1904,  [vi],  8,  296).  E.  H. 

Scheele’s  Sodium  Hydroxide  Process.  Ernst  Berl  and 
G.  Austerweil  ( Zeitsch .  Elektrochem.,  1907, 13,  165 — 172). — The  process 
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in  question  is  based  on  the  reaction  2NaCI  4-  4PbO  +  H20  =  2NaOH  -f 
3PbO,PbCl2.  Lead  oxide,  prepared  by  heating  white  lead  at  400°,  had 
the  solubility  L02  x  10-3  gram-mol.  per  litre,  whilst  the  solubility  of 
a  purchased  sample  was  2 ‘64  x  10  ~4  gram-mol.  per  litre. 

When  lead  oxide  is  shaken  with  Nj 2  sodium  chloride  solution  a 
white  oxychloride,  4Pb0,PbCl2,2H20,  is  formed.  The  solubility  of 
this  substance  in  water  is,  at  18°,  5T5  x  10-5,  at  48°,  6'6  x  10~5,  and 
at  74°,  7  9  x  10-5  gram-mol.  per  litre.  Lead  oxide  and  A-sodium 
chloride  solutions  yield  the  yellow  oxychloride,  3PbO,PbCl2,  the 
solubility  of  which  in  water  at  18°  is  5‘9  x  10~5,  at  48°,  l‘4x  10~4, 
and  at  74°,  7’4  x  10“ 4  gram-mol.  per  litre. 

The  solubility  of  lead  oxide  in  solutions  of  sodium  hydroxide  of 
various  strengths  at  18°  and  74°  is  determined,  and  the  conclusion  is 
drawn  that  in  solutions  containing  less  than  one  molecule  of  sodium 
hydroxide  per  litre  the  lead  oxide  dissolves  as  NaHPb02,  whilst  in 
stronger  solutions  the  salt,  Na2Pb02,  is  formed  to  some  extent.  The 
dissociation  constant  of  the  monobasic  acid,  H2Pb02,  at  lS°is  l’l  x  10-12. 
The  equilibrium  attained  when  sodium  chloride  solutions  act  on  lead 
oxide  at  18°,  48°,  and  74°  is  then  studied.  It  is  found  that  the  ratio 
of  the  concentrations  of  the  hydroxyl  and  chlorine  ions  in  the  solution 
is  constant.  The  values  of  the  ratio  [OH]/[Cl]  are  at  18°,  L0,  at  48°, 
0‘75,  and  at  74°,  058.  These  values  hold  for  solutions  containing  less 
than  one  molecule  of  sodium  chloride  per  litre  ;  with  stronger  solutions 
the  lead  oxide  becomes  coated  with  oxychloride,  so  that  equilibrium 
cannot  be  attained. 

The  regeneration  of  lead  oxide  from  the  oxychloride  by  means  of 
the  reaction  4PbO,PbCl2+  Ca(OII)2  =  5PbO  +  CaCl2  +  H20  is  also 
studied.  The  ratio  of  the  concentrations  of  hydroxyl  and  chlorine 
ions  in  the  solution  is  again  found  to  be  constant;  at  18°  it  is  L05, 
and  at  74°,  055.  T.  E. 

Higher  Oxides  of  Rubidium.  Etienne  Rengade  ( Compt .  rend., 
1907,  144,  920 — 922.  Compare  Erdmann  and  Kothner,  Abstr.,  1897, 
ii,  96). — In  the  apparatus  previously  described  (Abstr.,  1906,  ii,  444), 
known  weights  of  rubidium  are  treated  gradually  with  measured 
volumes  of  pure  oxygen.  After  absorption  of  the  gas,  the  product  is 
heated  rapidly  to  fusion  and  then  immediately  allowed  to  cool.  By 
using  a  volume  of  oxygen  corresponding  with  the  formation  of  the 
dioxide,  Rb202,  a  yellowish- white  substance,  fusing  at  600°  to  a  brown 
liquid  and  solidifying  to  a  mass  of  felted  needles,  is  obtained.  By 
slightly  increasing  the  quantity  of  oxygen,  the  colour  of  the  solidified 
mass  changes  to  deep  brown  and  black,  the  latter  being  the  colour  of 
all  the  further  products  until  sufficient  oxygen  is  used  to  form  the 
peroxide,  Rb204,  which  is  yellow.  The  peroxide  is  only  yellow, 
however,  if  kept  fused  for  some  time  and  then  cooled  in  oxygen  at 
atmospheric  pressure.  It  dissociates  when  heated  in  a  vacuum,  and  at 
600u  the  dissociation  pressure  of  oxygen  is  about  3  cm.  If  the  oxygen 
produced  is  removed  by  a  mercury  pump,  after  some  hours  the  evolution 
of  gas  ceases.  The  black  residue  dissolves  rapidly  in  water  with 
evolution  of  oxygen  and  formation  of  hydrogen  peroxide,  whilst  the 
proportion  of  rubidium  corresponds  with  the  formula  Rb2Os.  This 
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trioxide  is  more  readily  obtained  by  treating  rubidium  with  the 
theoretical  volume  of  oxygen  and  fusing  the  product.  It  forms  a  black 
mass,  m.p,  below  500°,  D®  3*53  (for  the  peroxide  and  dioxide,  is 
respectively  3 '05  and  3 ‘65).  The  author  concludes  that  a  black  oxide 
intermediate  between  the  peroxide  and  dioxide  is  formed  by  the  direct 
oxidation  of  rubidium.  E.  H. 

Ammonium.  Henri  Moissan  (Compt.  rend.,  1907,  144,  790 — 791). 
— Ammonium  amalgam  can  be  obtained  (1)  by  the  action  of  sodium 
amalgam  on  an  ammonium  salt,  (2)  by  electrolysis  of  a  moist 
ammonium  salt  with  a  mercury  cathode.  The  first  reaction  is  only 
possible  in  the  presence  of  an  excess  of  sodium,  even  at  -  40°  when  the 
sodium  is  removed,  by  repeated  washing  with  a  solution  of  an 
ammonium  salt  in  liquid  ammonia,  or  otherwise,  the  so-called  ammonium 
amalgam  ceases  to  exist.  Accordingly  the  equation  NaHg  +  NH4Cl  = 
NaCl  +  NH4Hg  is  incorrect.  When  a  solution  of  the  double  iodide  of 
ammonium  and  mercury  in  liquid  ammonia,  or,  better,  a  solution  of  3 
grams  of  ammonium  iodide  and  0’5  gram  of  mercuric  iodide  in  20  c.o. 
of  water,  is  electrolysed  at  -  40°  between  platinum  electrodes  carrying 
a  current  of  2*5  amperes  at  110  volts,  there  is  formed  at  the  cathode  a 
mass  of  blue  filaments  which  rapidly  become  entangled.  This  substance 
is  only  stable  during  the  passage  of  the  current,  and  on  stopping 
the  latter  it  immediately  decomposes  with  evolution  of  hydrogen 
and  formation  of  a  grey  cloud  of  mercury.  It  is  soluble  in  mercury 
and  the  solution  has  all  the  properties  of  ammonium  amalgam. 

E.  H. 

Existence  of  Potassammonium  and  Sodammonium.  Alex¬ 
andre  Joannis  (Ann.  Chim.  Phys.,  1907,  [viii],  101 — 110). — Polemical 
against  Ruff  and  Geisel  (Abstr.,  1906,  ii,  228),  who  consider  that  the 
potassammonium  and  sodammonium  described  by  the  author  do  not 
exist.  The  arguments  and  more  particularly  the  experimental  results 
adduced  by  these  observers  in  support  of  their  view  are  severely 
criticised.  G.  S. 

Bleaching  Powder.  Hugo  Ditz  ( Zeitsch .  angew.  Client.,  1907,  20, 
754 — 757.  Compare  Abstr.,  1906,  ii,  26). — Polemical  against  Schwarz 
(this  vol.,  ii,  167).  The  author  maintains  that  bleaching  powder  does 
not  contain  free  calcium  hydroxide,  but  is  a  mixture  of  the  compound 
Ca0,Ca0Cl2,H20  and  the  compound  Ca0Cl2,H20  ;  the  latter  substance 
in  the  anhydrous  form  CaOCl2  is  not  present  in  bleaching  powder. 

'  W.  H.  G. 

Acid  Sulphates.  II.  Acid  Calcium -Sodium  Sulphate. 
Joh.  D’Ans  ( Zeitsch .  anorg.  Chem.,  1907,  53,  419 — 422.  Compare 
Abstr.,  1906,  ii,  351). — To  a  saturated  solution  of  calcium  sulphate  in 
sulphuric  acid  at  the  room  temperature,  glauberite  (sodium  sulphate)  was 
added  and  the  solution  then  diluted  with  10%  sulphuric  acid.  After 
some  days,  an  acid  calcium-sodium  sulphate  separated  in  tufts  of 
small,  doubly-refracting  needles ;  the  compound  is  immediately 
decomposed  by  water. 
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The  limits  of  concentration  within  which  the  compound  exists  at 
25°  were  determined,  and  it  was  then  found  that  when  specimens  were 
prepared  from  solutions  corresponding  with  different  parts  of  the 
held  the  composition  was  not  constant ;  the  higher  the  proportion 
of  sulphuric  acid,  the  smaller  is  the  proportion  of  calcium  sulphate.  It 
is  considered  that  an  isomorphous  mixture,  represented  by  the 
empirical  formula  a:Ca3Na6(S04)6,5H20  +  Na3H(S04)2,H20  (a  vary¬ 
ing  from  3  to  1*6),  separates  from  solution.  Gr.  S. 

Temperature  of  Formation  of  Strontium  and  Barium 
Carbides.  Morel  Kahn  ( Compt .  rend.,  1907,  144,913 — 915.  Com¬ 
pare  this  vol.,  ii,  166). — Mixtures  of  strontium  or  barium  oxide  (1  mol), 
with  sugar  charcoal  (3  atoms),  when  heated  for  twenty  to  twenty-five 
minutes  at  the  temperature  of  melting  platinum  (1775°)  in  the 
furnace  described  by  Moissan  (Abstr.,  1902,  ii,  122),  give  products 
which  have  not  been  fused,  but  contain  strontium  and  barium 
carbides  respectively.  Moissan  has  shown  that  calcium  carbide  is  not 
formed  without  fusion  of  the  calcium  oxide  employed.  E.  H. 

Reduction  of  Magnesia  by  Charcoal.  Paul  Lebeau  (Compt. 
rend.,  1907,  144,  799 — 801). — On  heating  magnesia  mixed  with  sugar 
charcoal  in  a  carbon  crucible  in  the  electric  furnace,  the  loss  of 
magnesia  by  volatilisation  in  a  given  time  is  three  to  four  times 
as  great  as  when  magnesia  alone  is  heated  similarly,  thus  indicating 
that  reduction  takes  place.  When  50  grams  of  a  mixture  of  magnesia 
and  charcoal,  contained  in  a  carbon  tube  in  which  was  also  placed  a 
copper  tube  cooled  by  a  current  of  water,  are  heated  for  eight  minutes 
by  a  current  of  700 — 800  amperes  at  110  volts,  10  grams  of  an  almost 
black,  compact  product  are  obtained  on  the  copper  tube.  It  is  shown 
to  consist  of  magnesium,  magnesium  carbide,  and  carbon.  This  product 
evolves  gas  slowly  on  treatment  with  water,  rapidly  with  hydrochloric 
acid,  the  gas  consisting  of  about  20%  of  acetylene  and  80%  of  hydrogen. 
It  follows  that  in  the  electric  furnace  magnesia  is  reduced  by  charcoal 
to  a  mixture  of  magnesium  and  magnesium  carbide,  which  is  largely 
destroyed  by  the  furnace  gases.  The  reduction  takes  place  at  a 
temperature  possibly  slightly  above  the  boiling  point  of  magnesia.  In 
the  fused  magnesia,  fragments  of  carbon  are  found  which  have  pre¬ 
served  their  irregular  shape,  but  have  been  completely  transformed 
into  graphite.  E.  H. 

Chemistry  of  Thallium.  I.  L.  F.  Hawley  (J.  Amer.  Chem.  Soc., 
1907,  29,  300 — 304). — The  following  modification  of  Willm’s  method  is 
recommended  for  the  estimation  of  thallium.  The  potassium  perman¬ 
ganate  solution  is  standardised  by  means  of  a  pure  thallous  salt 
dissolved  in  a  definite  quantity  of  water  and  in  presence  of  a  definite 
amount  of  hydrochloric  acid.  The  titrations  must  always  be  made 
under  precisely  the  same  conditions.  It  has  been  observed  that  the 
thallium  factor,  the  weight  of  thallium  oxidised  by  1  c.c.  of  a  perman¬ 
ganate  solution,  varies  with  the  quantity  of  thallium  present  in  the 
solution.  This  variation  is  shown  by  means  of  a  curve  in  which  the 
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thallium  factors  are  plotted  as  ordinates  and  the  volumes  of  perman¬ 
ganate  solution  as  abscissae.  From  this  curve  the  factor  to  be  employed 
in  an  estimation  can  be  read  directly  from  the  amount  of  permanganate 
used.  In  carrying  out  the  experiments  required  for  the  construction 
of  the  curve,  fused  thallous  sulphate  was  used  for  standardising,  all 
titrations  were  made  in  hot  solutions,  the  volume  of  liquid  titrated 
was  always  60  c.c.,  and  the  hydrochloric  acid  present  was  equivalent 
to  4  c.c.  of  the  concentrated  acid  of  D  1*2.  Under  these  conditions 
the  thallium  factor  remains  nearly  constant,  about  35  c.c.  of  perman¬ 
ganate  solution  corresponding  with  about  010  gram  of  thallium,  but 
below  that  amount  it  decreases  rapidly.  A  study  is  being  made  of  the 
causes  of  this  variation. 

Thallium  fulminate,  T12C202N2,  obtained  by  treating  mercury 
fulminate  suspended  in  water  with  thallium,  is  slightly  yellow  when 
dry,  but  becomes  brown  on  exposure  to  the  air.  Thallium  aluminate, 
TI4A1205,7H20,  prepared  by  the  action  of  aluminium  on  thallous 
hydroxide,  forms  a  white  powder  and  is  slowly  hydrolysed  by  water. 
Potassium  lhallic  chromate,  KTl(Cr04)2,2H20,  obtained  by  adding 
potassium  hydroxide  to  a  solution  of  thallic  hydroxide  in  chromic  acid, 
is  a  yellow,  crystalline  salt  which  is  rapidly  hydrolysed  by  water  unless 
a  large  excess  of  the  chromic  ion  is  present.  E.  G. 

Constitution  of  Copper  Alloys.  Leon  Guillet  ( Compt .  rend., 
1907,  144,  845 — 848.  Compare  Abstr.,  1906,  ii,  357,  and  Shepherd, 
Abstr.,  1904,  ii,  662). — A  series  of  buttons  was  prepared  by  super¬ 
posing  copper  and  the  metals  zinc,  tin,  antimony,  cadmium,  aluminium, 
manganese,  magnesium,  and  nickel,  the  latter  being  taken  one  at  a 
time  so  as  to  form  binary  alloys.  It  was  observed  in  polishing  these 
buttons  for  microscopic  examination  that  in  each  case  a  fragile  layer 
was  reached,  presenting  a  similar  structure  and  developing  a  white 
colour  when  treated  with  ferric  chloride  dissolved  in  hydrochloric  acid. 
Further,  the  succession  of  constituents  passed  through  before  reaching 
this  fragile  layer  appeared  to  be  the  same  except  in  the  cases  of  the 
copper-cadmium  and  copper-manganese  buttons.  In  the  former  case 
the  compound  Cu2Cd  separates,  even  when  small  quantities  of  cadmium 
are  present,  and  so  long  as  the  alloy  is  relatively  rich  in  copper  no  solid 
solution  appears  to  be  formed  (compare  Sahmen,  Abstr.,  1906,  ii,  543). 
Of  the  alloys  examined,  the  a-constituents  can  be  rolled  or  hammered 
in  the  cold  and  those  composed  of  two  solid  solutions  of  which  one  is 
an  a-solution  can  be  rolled  when  warmed.  T.  A.  H. 

Limit  of  Silicuration  of  Copper.  IImile  Yigoueoux  (Compt. 
rend.,  1907,  144,  917 — 920.  Compare  Lebeau,  Abstr.,  1906,  ii,  29, 
168). — Mixtures  of  8L74  grams  of  pure  copper,  28  26  grams  of  pure 
crystallised  silicon,  and  200  grams  of  pure  lead,  bismuth,  or  antimony, 
contained  in  a  porcelain  boat,  are  heated  at  1200°  in  a  stream  of 
hydrogen  for  about  three  hours  In  the  experiment  with  lead  the 
product  consists  of  (1)  lead  containing  small  quantities  of  copper  and 
silicon,  (2)  a  silicide  containing  83 '4 — 84’0%  of  copper,  9’53 — 9'35% 
of  combined  silicon,  and  6'4%  of  free  silicon.  With  bismuth,  the  pro¬ 
duct  is  composed  of  (1)  bismuth  containing  small  quantities  of  copper 
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and  silicon,  (2)  crystallised  silicon,  and  (3)  a  silicide  containing 
83*8 — 84*2%  of  copper,  10*84 — 10*78%  of  combined  silicon,  and  5*3%  of 
free  silicon.  Antimony  does  not  give  a  mechanically  separable 
mixture,  but  a  product  containing  35*8 — 36*0%  of  copper,  3*60 — 4*10% 
of  combined  silicon,  4 '20%  of  free  silicon,  and  56 ‘5 — 56*17%  of 
antimony.  In  each  case  the  proportion  of  copper  to  combined 
silicon  agrees  within  the  limits  of  experimental  error  with  the  formula 
Cu4Si.  The  author  draws  the  conclusion  that  the  maximum  amount 
of  silicon  absorbed  by  copper  to  form  a  silicide  is  not  affected  by  the 
presence  of  lead  bismuth  or  antimony,  that  this  maximum  amount  of 
silicon  in  copper  silicide  is  about  10%,  and  that  whilst  the  silicide 
rises  to  the  surface  of  the  lead  and  bismuth,  it  remains  disseminated 
throughout  the  antimony.  E.  H. 

Cuprous  Iodide.  Giuseppe  A.  Barbieri  ( Atti  R.  Accad.  Lincei, 
1907,  [v],  10,  i,  528 — 531). — When  cuprous  iodide  is  heated  with 
cupric  chloride  (or  bromide),  it  loses  all  its  iodine  and  is  converted  into 
cuprous  chloride  (or  bromide):  2CuI  +  2CuC12  =  4CuCl  + 12.  On  the 
other  hand,  when  cuprous  chloride  (or  bromide)  is  dissolved  in  a 
concentrated  alkali  chloride  solution,  through  which  a  current  of 
carbon  dioxide  is  kept  passing,  and  the  liquid  subsequently  shaken 
vigorously  with  a  solution  of  iodine  in  xylene,  the  latter  loses  all  its 
iodine,  which  is  transformed  into  cuprous  iodide  according  to  the 
equation:  4CuCl  + 12  =  20uCl2  +  2CuI.  The  action  of  iodine  on 
cuprous  salts  is  hence  perfectly  comparable  with  that  which  it  exerts, 
in  small  degree,  on  ferrous  or  stannous  salts.  The  concentration  of  the 
salts  and  the  temperature  determine  the  predominance  of  one  or  the 
other  of  the  inverse  reactions  represented  by  the  two  equations  given 
above.  These  reactions  form  a  particular  case  of  a  more  general 
equilibrium  expressed  by  the  ionic  equation  :  Cu”  +  I'  ^  Cu’  +  1. 

T.  H.  P. 

Electrolytic  Preparation  of  Amalgams.  George  McP.  Smith 
and  James  R.  Withrow  (J.  Amer.  Chem.  Soc.,  1907,  29,  321 — 324). — 
The  method  proposed  by  Shepherd  (Abstr.,  1903,  ii,  210)  as  a  lecture 
experiment  for  the  electrolytic  preparation  of  sodium  amalgam  has 
been  employed  in  the  ■  preparation  of  potassium,  barium,  strontium, 
calcium,  and  lithium  amalgams.  A  thick,  pasty  potassium  amalgam 
is  obtained  from  a  potassium  sulphate  electrolyte  with  current  of  3 — 4 
amperes  and  18 — 22  volts,  the  temperature  being  70 — 90°.  A  solid 
amalgam  containing  1*5%  of  potassium  is  obtained  as  a  matt  of 
brilliant  needles  from  potassium  hydroxide  at  a  temperature  of  60 — 70°, 
and  with  a  current  of  3 — 4  amperes  and  9 — 12  volts.  A  harder 
amalgam,  containing  1*66%  of  potassium,  is  obtained  by  using  a 
potassium  nitrate  electrolyte  at  60°  and  with  a  current  of  3 — 5 
amperes  and  5*5 — 8*8  volts.  A  1*43%  barium  amalgam  is  obtained 
as  a  thick  mass  of  needle-like  crystals  from  barium  nitrate,  with  a 
current  of  3 — 5  amperes  and  11 — 13  volts  at  a  temperature  of  90°. 
Although  the  potassium  and  sodium  amalgams  are  readily  obtained  by 
this  method,  the  other  amalgams  are  obtained  only  with  great  diffi¬ 
culty,  owing  to  the  decomposability  of  the  amalgams  and  clogging  of 
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the  porous  cell.  The  strongest  strontium  amalgam,  containing  0'7% 
of  the  metal,  is  obtained  from  strontium  nitrate  ;  both  lithium  acetate 
and  calcium  acetate  give  only  weak  amalgams.  With  the  exception  of 
the  potassium  amalgam,  none  of  these  amalgams  are  pure,  being  con¬ 
taminated  with  more  or  less  potassium,  derived  probably  from  the 
porous  cup.  W.  H.  G. 

Reversible  Metallic  Displacements  in  Aqueous  Solutions. 

George  McP.  Smith  ( Amer .  Chem.  J.,  1907,  37,  506 — 542.  Compare 
Abstr.,  1905,  ii,  450). — Whilst  the  solid  crystalline  amalgams  of  the 
alkali  and  alkaline  earth  metals  are  regarded  as  definite  chemical 
compounds,  the  corresponding  liquid  amalgams,  on  the  other  hand, 
have  generally  been  regarded  as  mercurial  solutions  of  these  metals  in 
the  monatomic  condition.  The  author  does  not  agree  with  the  latter 
view,  and  submits  evidence  to  show  that  the  liquid  amalgams  of  the 
metals  of  the  alkalis  and  alkaline  earths,  with  the  possible  exception 
of  magnesium,  are  solutions  in  mercury  of  compounds  of  the  general 
formula  MHgm,  containing  only  1  atom  of  the  amalgamated  metal  in 
the  molecule.  The  solid  amalgams  are  regarded  as  analogous  to 
hydrated  salts. 

The  preparation  of  potassium,  sodium,  lithium,  barium,  strontium, 
and  calcium  amalgams,  and  the  action  of  various  salt  solutions 
on  these  amalgams  is  described.  It  is  experimentally  shown  that 
the  following  sixteen  pairs  of  metals  are  reversibly  displaceable  in 
aqueous  solutions,  K-Na,  K-Li,  K-Ba,  K-Sr,  K-Ca,  K-Mg ;  Na-Li, 
Na-Ba,  Na-Sr,  Na-Ca,  Ha-Mg ;  Li-Sr,  Li-Ca  ;  Ba-Mg  ;  Sr-Ca,  Sr-Mg. 
In  the  presence  of  mercury,  lithium  can  be  displaced  from  a  mixed 
solution  of  its  chloride  and  hydroxide  by  magnesium  with  the 
formation  of  lithium  amalgam.  In  like  manner,  barium  can  be 
displaced  from  its  chloride  solution  by  the  amalgams  of  the  more 
electronegative  metals,  strontium  and  calcium. 

The  stability  of  the  compounds  of  the  type  MHgm,  increases  in  the 
following  order:  LiHg™,  KHgw,  NaHgm  for  the  alkali  compounds, 
and  CaHgw,  SrHg„„  and  BaHgm  for  those  of  the  alkaline  earths. 

The  same  equilibrium  is  obtained  by  the  action  of  an  equimolecular 
solution  of  sodium  and  potassium  chlorides  on  either  potassium, 
sodium,  or  lithium  amalgam.  A.  McK. 

Solubility  of  Mercuric  Chloride  in  Mixed  Solvents. 

M.  Dukelski  ( Zeitsch .  anorg.  Chem.,  1907,  53,  327 — 337.  Compare 
Herz  and  Anders,  this  vol.,  ii,  159  ;  Timofeeff,  Abstr.,  1891,  1313). — 
In  1898  the  author  determined  the  solubility  of  mercuric  chloride  in 
the  following  binary  organic  solvents  through  a  wide  range  of 
temperature  (usually  0 — 50°),  the  components  being  taken  in  equi¬ 
valent,  and  in  some  cases  also  in  other  proportions  :  methyl  alcohol 
with  chloroform,  with  carbon  tetrachloride,  and  with  ethylene  chloride  ; 
ethyl  alcohol  with  benzene  and  with  chloroform;  and  ethyl  acetate 
with  benzene,  with  carbon  tetrachloride,  and  with  chloroform.  The 
results  are  now  published  in  accessible  form.  The  solubility  of 
mercuric  chloride  in  the  simple  solvents  is  taken  from  the  previous 
observations  of  Timofeeff  ( loc .  cit.)  and  others,  and  in  some  cases  has 
been  specially  determined. 
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The  observed  values  are  compared  with  those  calculated  on  the 
assumption  that  each  of  the  components  of  the  solvent  exerts  its  effect 
independently,  but,  owing  to  the  complicated  nature  of  the  phenomena, 
it  has  not  been  found  possible  to  draw  any  general  conclusions. 

G.  S. 

Formation  of  Hydrosols  and  Organosols  of  Metallic  Sul¬ 
phides.  Alfred  Lottermoser  (J.  pr.  Chern.,  1907,  [ii],  75,  293 — 306. 
Compare  this  vol.,  ii,  78). — The  methods  which  have  been  employed  by 
various  authors  in  the  preparation  of  hydrosols  of  metallic  sulphides 
are  discussed.  Many  of  these  hydrosols  appear  to  be  capable  of 
existence  only  in  presence  of  an  excess  of  hydrogen  sulphide  ;  on  the 
other  hand,  a  stable  hydrosol,  as  in  the  case  of  the  formation  of  the 
hydrosol  of  arsenious  sulphide  in  presence  of  a  large  excess  of  hydrogen 
sulphide,  may  be  prepared  by  the  action  of  a  limited  amount  of 
hydrogen  sulphide  if  the  concentration  of  the  ions  present  in  the 
original  solution  and  formed  by  the  reaction  is  less  than  that 
necessary  for  the  precipitation  of  the  hydrogel.  The  hydrosol  of 
arsenious  sulphide  is  gradually  hydrolysed,  forming  arsenious  acid  and 
evolving  hydrogen  sulphide,  no  precipitation  of  the  hydrogel  taking 
place.  It  is  considered  probable  that  when  a  hydrosol  exists  in  presence 
of  an  unremovable  excess  of  hydrogen  sulphide,  this  must  be  abscribed 
to  adsorption  of  the  gas. 

When  mercuric  sulphide  is  treated  with  hydrogen  sulphide  and 
water  (Winssinger,  Abstr.,  1888,  911;  Linder  and  Picton,  Trans., 
1892,  61,  114;  Picton,  ibid. ,  137),  the  hydrosol  is  not  formed  until 
the  solution  has  been  saturated  with  hydrogen  sulphide.  The  above 
considerations  have  led  the  author  to  prepare  the  hydrosol  of  mercuric 
sulphide  by  the  action  of  hydrogen  sulphide  on  mercuric  cyanide,  since 
this  in  aqueous  solution  has  only  an  extremely  small  ionic  concentra¬ 
tion  which  is  hardly  increased  by  the  action.  The  hydrosol  formed  by 
passing  hydrogen  sulphide  into  a  cold  saturated  solution,  containing 
12  grams  of  mercuric  cyanide  per  100  c  c.,  is  deep  brown  and  can  be 
freed  from  hydrogen  cyanide  by  dialysis,  the  formation  of  the  hydrogel 
being  prevented  by  a  slow  current  of  hydrogen  sulphide,  the  greater 
part  of  which  is  expelled  finally  by  a  current  of  carbon  dioxide.  The 
resulting  hydrosol  is  unstable,  but  if  the  hydrogen  cyanide  is  removed 
by  distillation  under  reduced  pressure  in  an  atmosphere  of  hydrogen 
sulphide,  there  is  obtained  a  stable  hydrosol  which  is  oily  and  opaque, 
DjJ  1*0638,  or  after  some  days,  L0370.  The  mercuric  sulphide  in  the 
hydrosol  is  calculated  to  have  D  8*148,  which  approximates  to  the 
sp.  gr.  of  red,  crystalline,  sublimed  mercuric  sulphide,  DJ5*8  8*1587. 
If,  however,  the  mercuric  sulphide  in  the  bydrosol  contains  absorbed 
water  (van  Bemmelen,  Abstr.,  1897,  ii,  137  ;  1899,  ii,  12,  84),  its 
sp.  gr.  is  probably  lower  than  that  here  calculated.  When  examined 
ultramicroscopically  by  the  arc  light,  the  hydrosol  gives  a  bluish-white 
diffraction  disc,  whilst  with  concentrated  solutions  of  the  hydrosol, 
large,  bright  points  of  light  are  observed  ;  the  hydrosol  obtained  from 
dilute  solutions  of  the  cyanide  show  a  less  bright  disc,  which  on  further 
dilution  of  the  solution  breaks  up  into  numerous  points  of  feeble 
illumination.  The  pure  hydrosol  is  stable  when  boiled,  but  the  hydrogel 
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is  precipitated  if  the  impure  hydrosol  is  boiled  under  atmospheric 
pressure,  or  by  the  action  of  electrolytes. 

A  deep  brown  hydrosol  of  copper  sulphide  is  obtained  in  the  same 
manner  by  the  action  of  hydrogen  sulphide  on  cold  cuproglycine  solu¬ 
tions,  whilst  an  olive-green  hydrosol  is  formed  from  the  hot  dilute 
solution,  or  if  the  brown  hvdrosol  is  boiled. 

The  relation  of  the  colour  of  hydrosols  to  the  size  of  their  particles 
is  discussed  and  illustrated  by  reference  to  the  hydrosols  of  silver, 
tellurium,  and  gold. 

Organosols  have  been  prepared  by  the  action  of  hydrogen  sulphide 
on  mercuric  cyanide  and  cuproglycine  in  alcoholic  solution,  and  on  ethyl 
cuproacetoacetate  in  indifferent  solvents  such  as  ether  and  benzene. 

G.  Y. 

Catalytic  Properties  of  the  Rare  Barth  Elements.  I. 
Giuseppe  A.  Barbieri  and  A.  Volpino  ( Atli  R.  Accad.  Lincei,  1907, 
[v],  10,  i,  399 — 403). — Meyer  and  Marckwald  (Abstr.,  1901,  ii,  21) 
have  shown  that  the  velocities  with  which  the  oxalates  of  the  rare  earth 
metals  are  decomposed  by  nitric  acid  vary  with  the  electro-chemical 
characters  of  the  elements,  the  most  stable  oxalate  being  that  of  the 
most  positive  metal. 

Quantitative  experiments  made  by  the  authors  show  that  the  oxida¬ 
tion  of  oxalic  acid  by  nitric  acid  is  greatly  accelerated  by  cerous 
sulphate,  whilst  the  corresponding  salts  of  lanthanum,  praseodymium, 
neodymium,  and  yttrium  exert  no  appreciable  influence  on  the  velocity 
of  the  reaction.  The  positive  catalytic  action  of  the  cerous  salt  finds 
a  ready  explanation  in  the  oxidisability  of  cerous  to  ceric  salts  by 
nitric  acid  (this  vol.,  ii,  466,  467),  and  consists  evidently  in  a  trans¬ 
ference  of  oxygen  from  the  nitric  acid  to  the  oxalic  acid  by  way  of 
the  ceric  salt.  In  the  intensity  of  its  catalytic  effect  on  this  reaction, 
cerium  stands  between  manganese  and  iron,  whilst  cobalt  is  inter¬ 
mediate  between  iron  and  nickel.  In  the  estimation  of  the  unoxidised 
oxalic  acid  by  titration  with  permanganate  solution,  it  is  found  that  the 
reduction  of  the  latter  is  very  rapid  even  at  the  ordinary  temperature 
when  cerium  salts  are  present ;  manganous  salts  exert  a  similar 
influence.  Quantitative  investigation  of  the  influence  of  various 
sulphates  on  the  reaction  between  oxalic  acid  and  permanganate  shows 
that  the  catalytic  action  of  cerous  sulphate  approximates  to  that  of 
manganous  sulphate,  whilst  those  of  praseodymium,  neodymium,  and 
lanthanum  sulphates  are  much  less  and  stand  nearer,  in  this  respect, 
to  cobalt  and  nickel  sulphates.  T.  H.  P. 

New  Tanning  Materials :  Mineral  Tanning  Agents.  Felice 
Garelli  (Atti  R.  Accad.  Lincei,  1907,  [v],  16,  i,  532 — 538). — The 
author’s  investigations  deal  with  the  use  of  salts  of  the  rare  earth 
metals  as  tanning  materials.  Hide  powder  rapidly  decomposes  or 
hydrolyses  lanthanum,  didymium,  and  cerous  salts,  fixing  the  hydrated 
oxides.  The  behaviour  of  these  salts  is  hence  similar  to  that  of 
chromium  and  aluminium  salts.  Similar  results  were  obtained  with 
ceric  ammonium  nitrate  and  with  zirconium  and  thorium  nitrates. 
Ceric  ammonium  nitrate  and  also  ceric  sulphate  give  leather  which  has 
a  pale  yellow  colour  and  is  resistent  to  the  action  of  water  j  the  leather 
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obtained  with  thorium  or  zirconium  nitrate  is  very  soft  and  flexible, 
and  is  white.  With  ceric  salts,  partial  reduction  is  produced  by 
the  hide,  the  oxygen  thus  absorbed  by  the  latter  favouring  the 
formation  of  a  leather  possessing  stability  and  good  quality. 

It  is  suggested  that  the  large  quantities  of  crude  cerium  salts 
separated  from  monazite  sand  during  the  preparation  of  thorium  for 
incandescent  mantles  might  be  utilised  in  the  tanning  industry. 

T.  H.  P. 

Cerium  Sesquioxide.  Alfred  Burger  ( Bex .,  1907,  40, 
1652 — 1655). — When  cerium  dioxide  is  reduced  by  calcium,  and  the 
calcium  oxide  and  excess  of  calcium  removed  by  a  solution  of 
ammonium  chloride  at  —  10°  or  by  a  solution  of  sugar  at  0°,  a 
yellowish-green  powder  remains  which  has  approximately  the  com¬ 
position  of  the  sesquioxide ;  it  burns  at  200°  forming  cerium  dioxide, 
and  combines  with  oxygen  at  the  ordinary  temperature.  C.  S. 

Oxidation  of  Cerous  to  Ceric  Compounds.  Giuseppe  A. 
Barbieri  (Atti  R.  Accad.  Lincei,  1907,  [v],  16,  i,  395 — 399). — Objection 
has  been  raised,  mainly  on  account  of  the  instability  of  the  salts  CeX4, 
to  the  position  assigned  by  Mendeleeff  to  cerium  in  the  first  part  of  the 
fourth  group  of  the  periodic  system,  the  elements  on  either  side  of  it, 
zirconium  and  thorium,  being  only  quadrivalent  (compare  Biltz, 
Abstr.,  1902,  ii,  201). 

The  author  points  out  that  it  is  not  absolutely  accurate  to  state  that 
ceric  compounds  are  unstable,  whilst  cerous  compounds  are  stable. 
What  is  really  unstable  is  the  ceric  ion  Ce**",  which  is  readily  trans¬ 
formed  into  the  cerous  ion  Ce***.  The  author’s  experiments  indicate 
that,  in  an  alkaline  medium,  in  which  ceric  ions  cannot  exist,  ceric 
compounds  are  stable,  whilst  cerous  compounds  act  as  reducing  agents. 
Further,  in  an  acid  medium,  when  the  conditions  are  such  as  to  diminish 
the  concentration  of  the  ceric  ons,  the  oxidation  of  cerous  salts  can  be 
efEected  by  nitric  acid  alone. 

When  sodium  hydroxide  solution  is  added  to  a  solution  containing 
cerous  chloride  and  cupric  (or  mercuric)  chloride,  cuprous  (or  mercurous) 
oxide  is  precipitated.  This  reducing  action  of  cerous  salts  distinguishes 
the  latter  from  the  salts  of  all  the  other  rare  earths  and  indicates  that 
they  are  more  nearly  allied  to  manganous  salts. 

When  cerous  nitrate  is  boiled  with  nitric  acid  (D  1-4),  about  6 — 8% 
undergoes  oxidation  to  the  ceric  salt  ;  in  presence  of  alkali  nitrate,  the 
proportion  oxidised  may  reach  33%.  This  oxidation  appears  contra¬ 
dictory  to  the  great  instability  and  intense  oxidising  power  of  the 
ceric  ion,  but  in  solutions  rendered  strongly  acid  with  nitric  acid  and 
containing  alkali  nitrate,  the  ceric  ion  probably  forms  a  moderately 
stable,  complex  anion,  Ce(NOB)6",  with  the  NOs'  anion.  It  has,  indeed, 
been  shown  by  Meyer  and  Jacoby  (Abstr.,  1901,  ii,  510)  that,  during 
the  electrolysis  of  double  nitrates  of  quadrivalent  cerium,  coloured 
ceric  ions  migrate  towards  the  anode.  Since  also  cerous  nitrate  tends 
to  form  double  salts  with  alkali  nitrates,  it  may  be  assumed  that 
highly  nitrated  solutions  of  cerous  nitrate  contain  complex  cero-nitric 
anions,  which  are  probably  oxidised  to  ceri-nitric  complexes  by  hot 
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concentrated  nitric  acid  ;  the  latter  may  also  transform  non-dissociated 
cerous  nitrate  into  non-dissociated  ceric  nitrate.  T.  H.  P. 

Ceric  Hydroxide.  Giuseppe  A.  Barbieri  ( Atti  K .  Accad.  Lincei, 
1907,  [v],  16,  i,  525 — 528). — According  to  Brauner  (Abstr.,  1904, 
ii,  485),  the  ceric  hydroxide  obtained  by  decomposing  hydrated  cerium 
peroxide  at  100°,  when  treated  in  a  platinum  capsule  with  dilute 
sulphuric  acid,  dissolves  with  vigorous  evolution  of  ozonised  oxygen 
and  yields  cerous  sulphate ;  in  a  porcelain  dish,  however,  neither 
reduction  nor  evolution  of  gas  occurs,  the  ceric  hydroxide  being  trans¬ 
formed  into  ceric  sulphate.  On  the  other  hand,  ceric  hydroxide  prepared 
by  oxidation  of  cerous  hydroxide  by  means  of  chlorine  yields  only 
ceric  sulphate  when  treated  with  dilute  sulphuric  acid  in  presence  of 
platinum. 

On  repeating  these  experiments,  the  author  finds  that  the  ceric 
hydroxide  obtained  by  either  of  the  above  methods  gives,  with  dilute 
sulphuric  acid,  a  solution  in  which  about  93 — 95%  of  the  cerium  exists 
in  the  quadrivalent  form.  T.  H.  P. 

New  Method  of  Preparing  Ceric  Salts  :  Ceric  lodate. 

Giuseppe  A.  Barbieri  ( Atti  R.  Accad.  Lincei,  1907,  [v],  16, 
i,  644 — 647). — Cerous  salts  may  be  converted  into  the  corresponding 
ceric  salts  by  heating  with  concentrated  nitric  acid,  provided  that  : 
(1)  the  cerous  salt  is  soluble  in  nitric  acid  ;  (2)  the  acid  of  the  cerous 
salt  is  non-volatile  and  does  not  react  with  nitric  acid,  and  (3)  the 
ceric  salt  formed  is  either  insoluble  or  only  slightly  soluble  in  nitric 
acid. 

Ceric  iodate,  Ce(I03)4,  prepared  by  heating  together  either  cerous 
iodate  and  nitric  acid  (D  1  *4),  or  cerous  nitrate  (1  mol.),  iodic  acid, 
(4  mols.)  and  nitric  acid  (D  1*4),  is  obtained  as  an  anhydrous,  yellow, 
crystalline  powder,  and  undergoes  slight  hydrolysis  when  treated  with 
water.  One  hundred  c.c.  of  boiling  concentrated  nitric  acid  dissolve 
0’34  gram  of  the  salt,  which  separates  unchanged  when  the  acid  is 
evaporated.  When  ceric  iodate  is  treated  with  hydrogen  peroxide 
solution  acidified  with  sulphuric  acid,  iodine  is  evolved.  As  iodic  acid 
and  the  iodates  decompose  hydrogen  peroxide  without  undergoing 
change  (compare  Tanatar,  Abstr.,  1899,  ii,  414),  the  liberation  of 
iodine  from  ceric  iodate,  and  hence  the  reduction  of  the  iodic  acid  must 
be  ascribed  to  the  presence  of  cerium,  which  need  not  be  in  the 
quadrivalent  condition.  This  decomposition  of  iodic  acid  is  effected 
by  manganese  salts,  but  not  by  salts  of  lanthanum,  neodymium, 
praseodymium,  yttrium,  samarium,  or  erbium.  T.  H.  P. 

New  Method  for  the  Separation  of  the  Yttrium  Barths. 
Charles  James  ( Chern .  News,  1907,  95,  181 — 182.  Compare  Betten- 
dorff,  this  vol.,  ii,  172). — The  oxalates  of  the  rare  earths  obtained  from 
gadolinite,  freed  from  those  earths  giving  insoluble  double  sodium 
sulphates,  are  treated  with  a  solution  of  ammonium  carbonate  made 
by  saturating  dilute  (1 — 5)  ammonium  hydroxide  with  the  solid  salt. 
On  warming,  the  oxalates  dissolve  completely,  and  from  the  solution  a 
precipitate  is  soon  obtained  on  boiling.  This  is  filtered  off  and  the 
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filtrate  re-treated  in  the  same  manner,  and  some  five  fractions  thus 
obtained  of  approximately  equal  size.  Fraction  I  is  a  crystalline 
powder  with  a  faint  pink  tinge  ;  it  consists  principally  of  yttrium 
carbonate  together  with  small  quantities  of  the  carbonates  of 
didymium,  holmium,  dysprosium,  and  erbium.  Fraction  II  is  similar 
in  appearance  to  Fraction  I ;  its  solution  gave  no  didymium  absorption 
bands,  whilst  those  of  holmium,  dysprosium,  and  erbium  were  stronger. 
Fraction  III  takes  longer  to  form,  is  rose-coloured,  and  consists  of  a 
mixture  of  carbonates  and  oxalates.  The  absorption  bands  of  the 
solution  were  similar  to  the  original  material.  Fraction  IV  is 
deposited  very  slowly  and  is  salmon-coloured.  Its  solution  in  nitric 
acid  gave  an  intense  erbium  spectrum  ;  that  of  holmium  and  dyspro¬ 
sium  had  become  weak.  Fraction  V,  obtained  by  evaporating  to  dry¬ 
ness  and  calcining,  is  a  dense,  pink  oxide.  Its  solution  in  nitric  acid 
gives  an  intense  erbium  spectrum,  holmium  and  dysprosium  being  very 
weak.  This  last  fraction  is  converted  into  oxalate  and  separated  by 
the  above  method  into  four  fractions.  The  fourth  fraction  thus 
obtained  yields  a  white  oxide  practically  free  from  holmium  and 
dysprosium.  It  gave  erbium  bands  and  also  a  thulium  band  in  the 
red,  and  contained  a  fair  amount  of  ytterbium  and  some  thorium.  By 
this  method  it  is  thus  possible  to  separate  quickly  erbium  from  holmium, 
dysprosium,  and  terbium. 

The  first  fractions  when  treated  by  Muthmann  and  Ptolig’s  method 
(Abstr.,  1898,  ii,  518)  yield  a  yttrium  oxide  containing  traces  of 
terbium  ;  the  latter  is  removed  by  employing  the  chromate  method  of 
Muthmann  and  Bohm  (Abstr.,  1900,  ii,  209).  W.  H.  G. 

Preparation  of  Aluminium  Bromide.  Gabriel  Gustavson  ( J . 
pr .  Ghem .,  1907,  [ii],  75,  328.  Compare  Abstr.,  1901,  ii,  316). — 
Contrary  to  Lassar-Cohn’s  statement  ( Arbeitsviethoden ,  1907,  354)  the 
action  of  bromine  on  aluminium  must  be  carried  out  in  a  tube,  a 
retort  being  used  only  as  receiver.  The  method  as  described  by  Lassar- 
Cohn  is  dangerous.  G.  Y. 

Aluminium  Sulphide  and  its  Compounds  with  Manganese 
and  Iron  Sulphides.  Marcel  Houdard  (Compt.  rend.,  1907,  144, 
801 — 804.  Compare  this  vol.,  ii,  92). — A  mixture  of  aluminium 
turnings  and  manganese  sulphide  contained  in  a  carbon  boat  placed  in 
a  porcelain  tube  is  heated  to  dull  redness  for  an  hour  in  a  current  of 
hydrogen  sulphide,  and  then  the  temperature  is  raised  to  a  white  heat 
for  half  an  hour.  The  product  is  attacked  by  cold  water  with  evolu¬ 
tion  of  hydrogen  sulphide  and  deposition  of  aluminium  hydroxide,  but 
the  greater  part,  composed  of  brownish-yellow  crystals,  is  insoluble. 
The  latter  after  being  powdered  and  treated  with  acetic  acid  to  remove 
aluminium  sulphide  gives  analytical  results  agreeing  with  the  formula 
Al2S4Mn.  If  the  original  mixture  contains  excess  of  manganese 
sulphide,  the  product  consists  of  a  pale  golden-yellow  mass  throughout 
which  green  crystals  of  manganese  sulphide  are  disseminated. 

A  similar  experiment  with  a  mixture  of  aluminium  turnings  and 
ferrous  sulphide  gives  a  product  containing  deep,  brownish-red  crystals 
and  others  of  a  greenish,  almost  black  colour.  Both  substances  when 


INORGANIC  CHEMISTRY. 


469 


powered  and  treated  with  acetic  acid  give  analytical  results  approxima¬ 
ting  to  the  formula  Al2S4Fe,  but  the  agreement  is  not  so  close  as  with 
the  manganese  compound.  The  first  contains  an  excess  of  iron 
and  a  deficit  of  aluminium  from  the  theoretical,  whilst  the  proportions 
are  reversed  in  the  second  substance.  E.  H. 

Melting  Points  of  some  Cryolite-Alumina  Mixtures.  Francis 

R.  Pyne  [Trans.  Amer.  Electrochem.  Soc.,  1906,  10,  63 — 65). — The 
weighed  mixtures  were  fused  in  a  crucible  of  graphitised  carbon,  and 
the  temperatures  of  solidification  measured  by  a  thermo-couple.  The 


results  are  : 
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The  curve  plotted  from  these  figures  has  two  minima,  one  at  5%,  the 
other  at  about  9%  A1203.  T.  E. 

Action  of  Finely-divided  Iron  on  Water.  S.  Birnie  ( Chem . 
Weekblad,  1907,  4,  291 — 296). — The  author  finds  that  at  temperatures 
between  0°  and  100°  finely-divided  iron  reacts  with  water,  evolving 
hydrogen,  and  that  the  presence  of  oxide  of  iron  considerably  ac¬ 
celerates  the  velocity  of  reaction.  A.  J.  W. 

Alloys  of  Iron  with  Tin  and  Gold.  Eduard  Isaac  and  Gustav 
Tammann  ( Zeitsch .  anorg.  Chem.,  1907,  53,  281 — 297). — No  well- 
defined  compound  has  been  obtained  from  the  alloys  in  question,  but 
iron  and  tin  seem  to  form  at  least  one  compound  as  a  result  of 
secondary  changes  after  partial  solidification  has  taken  place. 

Tin  and  iron  are  only  partially  miscible  in  the  fused  state  ;  at 
1140°,  from  50 — 89%  of  tin,  two  layers  are  present.  The  latter  metal  is 
soluble  to  the  extent  of  about  19%  in  crystallised  y-iron.  At  1140° 
the  layer  rich  in  iron  decomposes  into  mixed  crystals  and  a  fused  mass, 
and  at  893°  the  mixed  crystals  react  with  the  fused  mass  to  form  a 
compound  the  formula  of  which  could  not  be  determined  definitely ;  it 
may  be  Fe3Sn.  These  changes  are  indicated  by  breaks  in  the  cooling 
curve ;  at  780°  there  is  a  third  break,  probably  indicating  a  poly¬ 
morphous  transition  of  the  compound,  and  there  is  a  fourth  break  at 
496°.  From  89 — 100%  of  tin,  the  freezing  point  curve  falls  very  rapidly. 

Alloys  containing  as  little  as  2 ’5%  of  iron  affect  the  magnetic 
needle.  The  temperature  at  which  iron  loses  its  magnetic  character  is 
practically  unaffected  by  the  presence  of  tin. 

Iron  and  gold  are  miscible  in  all  proportions  in  the  fused  state,  and 
form  an  interrupted  series  of  mixed  crystals  on  solidification,  the  break 
extending  from  28 — 63%  of  gold  •  at  low’er  temperatures,  owing  partly  to 
the  change  of  iron  into  another  form,  the  break  extends  from  18 — 85% 
of  gold.  At  1168°  the  saturated  mixed  crystals  with  28%  of  gold  react 
with  the  fused  mass  to  form  a  second  series  of  mixed  crystals.  At 
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95%  of  gold  the  freezing  point  curve  shows  a  minimum  about  24°  below 
the  melting  point  of  the  pure  metal. 

The  transition  temperature  of  iron  is  not  affected  by  the  presence  of 
gold. 

The  alloy  containing  10%  of  gold  is  rather  harder  than  iron  ;  beyond 
this  point,  the  hardness  slowly  diminishes,  and  those  containing  more 
than  70%  of  gold  are  considerably  softer  than  iron.  G.  S. 

Experimental  Studies  on  the  Reduction  and  Formation 
of  Carbide  by  Iron.  Rudolf  Schenk,  H.  Semiller,  and  V.  Falke 
{Ber.,  1907,  40,  1704 — 1725). — The  authors  have  reinvestigated  the 
equilibrium  pressure  obtained  in  the  system  Fe,  FeO,  O,  CO,  and  C02 
at  varying  temperatures  with  the  idea  of  reconciling  the  results 
obtained  previously  (Abstr.,  1905,  ii,  519,  526;  1906,  ii,  363)  with 
those  obtained  by  Baur  and  Glassner  (Abstr.,  1903,  ii,  423).  It  is 
now  shown  that,  although  the  curves  for  carbon  monoxide-charcoal 
and  for  graphite  are  very  nearly  coincident,  they  have  absolutely 
nothing  to  do  with  one  another,  and  that  for  the  complete  determina¬ 
tion  the  proportion  of  the  two  oxides  in  the  gas  phase  must  be  known. 
A  further  complication  introduced  is  the  formation  of  iron  carbide 
(cementite,  Fe3C)  by  the  action  of  carbon  monoxide  on  iron.  The 
experiments  were  carried  out  below  700°,  as  above  this  temperature 
mixed  crystals  of  iron  and  cementite  make  their  appearance. 

From  the  results  obtained  from  the  systems  (1)  Fe,  FeO,  C  (amor¬ 
phous),  CO,  and  C02 ;  (II)  Fe,  FeO,  C  (graphite),  CO,  and  C02 ;  (III) 
Fe3C,  FeO,  C (amorphous),  CO, and  C02 ;  (IV)  Fe304,  FeO,C  (amorphous), 
CO,  and  C02  a  graphic  representation  in  space  with  the  co-ordinates, 
temperature,  pressure,  and  composition  of  the  gas  phase  can  be  con¬ 
structed  and  the  conditions  for  the  formation  of  iron  carbide  calculated. 
The  conclusion  arrived  at  is  that  the  cementation  of  iron  is  only 
possible  when  the  gas  contains  96 — 99%  of  carbon  monoxide  ;  this 
conclusion  was  experimentally  verified  by  heating  reduced  white 
pig-iron  and  carbon  monoxide,  when  slightly  lower  values  were 
obtained. 

The  heat  of  formation  of  iron  carbide  calculated  from  these  observa¬ 
tions  with  the  aid  of  van’t  Hoff’s  equation  is  8940  cal.,  cementite 
being  an  exothermic  compound  (compare  Benedicks,  Metallurgies  1906, 
3,  Nos.  12-14;  Campbell,  J.  Iron  and  Steel  Inst.,  1901,  59,  217). 

W.  R. 

2  : 1-Ferroso-ferric  Oxide.  Otto  Hauser  {Ber.,  1907,  40,  1958 — 
1960). — When  ferroso-ferric  ammonium  carbonate  (Abstr.,  1905,  ii, 
715)  is  added  to  a  hot  concentrated  aqueous  solution  of  potassium 
hydroxide  and  a  current  of  coal  gas  passed  through  the  mixture,  a 
dark  coloured  ferroso-ferric  oxide  separates,  which,  when  dried  at  100°, 
has  the  formula  Fe607,5H20  or  Fe203,4Fe0,5H20.  It  is  very  readily 
acted  on  by  oxygen  to  form  the  hydrated  sesquioxide,  Fe203,H20, 
which  differs  from  the  ordinary  sesquioxide  in  being  much  darker, 
very  strongly  magnetic,  and  convertible  at  about  300°  into  the 
anhydrous  oxide,  which  is  also  magnetic.  A.  McK. 
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Transitions  of  Ferrous  Sulphide.  Friedrich  Rinne  and  H.  E. 
Boeke  ( Zeitsch .  anorg.  Chem 1907,53,  338 — 343). — It  is  known  that 
commercial  ferrous  sulphide  has  a  transition  point  about  130° 
(compare  Treitschke  and  Tammann,  Abstr.,  1906,  ii,  547).  The 
authors  have  now  observed  that  whereas  two  specimens  of  the  sulphide 
(troilite  and  another)  occurring  in  meteoric  iron  show  the  same 
transition,  no  break  in  the  cooling  curve  occurs  with  a  third  natural 
specimen  or  with  a  sulphide  prepared  by  heating  the  elements  together 
without  access  of  air. 

When  the  sulphide  last  mentioned  had  been  fused  previously  with 
excess  of  iron,  however,  it  showed  the  transition  point.  When  7%  of 
iron  or  more  was  present,  the  change  took  place  sharply  at  137°,  but 
with  less  iron  it  was  not  so  sharp  and  occurred  at  lower  temperatures ; 
with  less  than  4%  the  break  in  the  cooling  curve  could  no  longer  be 
detected.  It  is  therefore  considered  that  iron  and  the  sulphide  form 
mixed  crystals  at  138°  which  are  saturated  at  7%  of  iron  and  are 
readily  transformed  into  another  modification.  The  way  in  which 
iron  facilitates  the  transformation  has  not  been  elucidated  satis¬ 
factorily. 

The  fact  that  the  transformation  takes  place  so  sharply  in  troilite, 
which  does  not  contain  excess  of  iron,  is  accounted  for  by  the  catalytic 
action  of  a  small  proportion  of  carbon  it  contains.  G-.  S. 

Ferrous  and  Ferric  Sulphides.  Henry  N.  Stokes  (J.  Amer. 
Chem.  Soc .,  1907,  29,  304—307). — Experiments  are  described  which 
show  that  the  precipitate  obtained  on  adding  alkali  sulphides  to 
solutions  of  ferric  salts  is  not  a  mixture  of  ferrous  sulphide  and 
sulphur  as  is  commonly  stated,  but  consists  of  ferric  sulphide.  When 
the  precipitate  is  treated  with  an  alkaline  solution  of  zinc  hydroxide, 
feiric  hydroxide  and  zinc  sulphide  are  produced.  Ferric  sulphide  is 
also  formed  on  the  addition  of  alkali  polysulphides  to  solutions  of 
ferrous  salts.  When  ferric  sulphide  is  boiled  with  water,  it  is  con¬ 
verted  into  ferric  hydroxide  and  hydrogen  sulphide.  If  ferrous 
sulphide  is  treated  with  ammoniacal  zinc  chloride,  no  reaction  takes 
place  at  the  ordinary  temperature,  but  at  160 — 170°  in  a  sealed  tube 
a  mixture  of  ferrous  hydroxide  and  zinc  sulphide  is  produced. 

E.  G. 

Action  of  Various  Solutions  on  Pyrites  and  Marcasite. 

Henry  N.  Stokes.  ( J. '.  Amer.  Chem.  Soc.,  1907,  29,  307 — 314). — When 
either  pyrites  or  marcasite  is  heated  in  a  sealed  tube,  the  air  having 
been  displaced  by  carbon  dioxide,  with  either  lead  or  zinc  carbonate 
and  a  solution  of  potassium  hydrogen  carbonate,  a  residue  is  obtained 
which  contains  ferric  oxide  and  either  lead  or  zinc  sulphide,  whilst 
thiosulphate  is  found  in  solution.  When  cupric  or  silver  carbonate 
is  employed,  sulphate  is  found  in  solution  and  no  other  sulphur  acid; 
in  this  case  it  is  probable  that  thiosulphate  is  first  formed,  but  is 
decomposed  by  the  copper  or  silver  salt.  Treatment  in  a  sealed  tube 
with  a  solution  of  sodium  carbonate  in  the  absence  of  air  produces 
only  a  partial  conversion  of  the  pyrites  or  marcasite  into  ferric  oxide. 
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whilst  in  solution  are  found  sodium  sulphide,  sodium'thiosulphate,  and 
a  polysulphide  of  sodium.  When,  however,  pyrites  or  marcasite 
is  heated  with  a  solution  of  an  alkali  carbonate  in  a  platinum  crucible 
placed  in  a  platinum  digester,  the  air  of  which  has  been  displaced  by 
carbon  dioxide,  and  containing  on  the  bottom  a  layer  of  either  lead 
carbonate  or  cuprous  oxide,  the  conversion  into  hematite  is  complete. 
The  whole  of  the  sulphur  in  pyrites  is  oxidised  to  sulphuric  acid  when 
heated  with  neutral  copper  chloride  solution  at  200°  in  the  absence  of 
air.  The  reaction  between  pyrites  and  marcasite  and  either  cupric 
sulphate  or  lead  chloride  also  results  in  the  formation  of  sulphuric 
acid,  but  the  sulphur  is  not  completely  oxidised,  a  portion  remaining 
in  the  form  of  either  a  copper  sulphide  or  galena.  These  results 
show  that  pyrites  and  marcasite  are  decomposed  by  circulating 
alkaline  waters  which  carry  away  the  sulphur  in  the  form  of  alkali 
sulphide  and  thiosulphate  and  leave  hematite  or  hydrated  ferric  oxide, 
but  since  this  change  occurs  in  the  absence  of  free  oxygen,  the 
occurrence  of  ferric  oxides  as  transformation  products  of  pyrites 
is  not  in  itself  proof  of  the  action  of  aerated  water  or  other  oxidising 
agents. 

Identification  of  Chalcocite. — A  fragment  of  chalcocite  boiled  for  a 
moment  with  10%  ferric  chloride  solution,  acidified  with  hydrochloric 
acid,  becomes  blue,  whilst  enargite  remains  unaltered  in  appearance  by 
this  treatment.  W.  H.  G. 

Roussin’e  Salts.  Italo  Bellucci  and  F.  Carnevali  (Atti  11. 
Accad.  Lincei,  1907,  [v],  16,  i,  654 — 662.  Compare  this  vol.,  ii,  29). 
— The  authors  have  prepared  a  number  of  ferronitrosulphides  of  the 
type  Fe4(NO)7S3R',  some  of  which  are  described  in  the  present  paper. 
The  tetramethylammonium  and  tetraethylammonium  compounds  differ 
from  all  the  others  which  have  been  examined  in  being  insoluble  in 
ether  and  in  possessing  extraordinary  stability,  since  they  are  not 
decomposed  by  boiling  with  50%  potassium  hydroxide  solution. 

Pyridine  ferronitrosulphide,  Fe4(NO)7S3H,C5NH5,  forms  a  black, 
shining,  crystalline  precipitate,  soluble  in  alcohol,  ether,  or  acetone  and 
sparingly  so  in  water. 

Aniline  ferronitrosulphide ,  Fe4(NO)7S3H,NH2Ph,  dissolves  in  nitro¬ 
benzene  or  aniline,  to  a  moderate  extent  in  water,  alcohol,  ether,  or 
acetone,  and  sparingly  in  chloroform  or  benzene. 

Tetramethylammonium  ferronitrosulphide,  [Fe4(NO)TS3]NMe4,  sepa¬ 
rates  from  acetone  in  black,  triclinic  crystals  [F.  Zambonini. 
a  :b  :  c  =  0-8648  :  1  :  1-3125  ;  a  =  87°29'34"  ;  /3=  106°7'10"  and 

y  =  93°44T0"  ■  D19  2-056],  soluble  in  alcohol  and  slightly  so  in 
water. 

Tetraethylammonium  ferronitrosulphide,  [Fe4(NO)7Sg]NEt4,  is  depos¬ 
ited  from  acetone  in  triclinic  crystals  [F.  Zambonini.  a  :  b  :  c  — 
1-0221  :  1  :  P0247;  a  =  85°8T9",  /3  =  97°8'2"  and  y  =  99°17'41";  D>s 
1-883],  slightly  soluble  in  water,  alcohol,  or  benzene. 

o -Phenylenediamine  ferronitrosulphide,  [Fe4(NO)7S3H]2,C6H4(NB2)2, 
is  soluble  in  water,  alcohol,  acetone,  or  ether. 

Luteocobaltic  ferronitrosulphide,  [Fe4(NO)7S3]3Co(N  H3)6,  dissolves 
in  alcohol,  water,  ether,  or  acetone.  T.  H.  P. 


INORGANIC  CHEMISTRY. 


473 


Electrolytic  Deposition  of  Nickel-Zinc  Alloys.  Eugene  P. 
Schoch  and  Alcan  Hirsch  (J.  Amer.  Chern .  Soc.,  1907,  29,  314—321). 
— Although  zinc  has  a  greater  electrolytic  solution  tension  than  nickel, 
yet  a  bath  which  contains  much  more  nickel  than  zinc  yields  an  alloy 
containing  far  more  zinc  than  nickel.  The  object  of  this  investigation 
was  to  discover  the  cause  of  this  phenomenon. 

Four  series  of  nickel-zinc  alloys  were  made,  the  alloys  being  deposited 
on  a  lead  cathode.  For  the  four  series  the  ratios  of  nickel  to  zinc  in 
the  electrolyte  were  radically  different,  but  during  each  series  the 
ratio  was  kept  practically  constant  by  running  nickel  and  zinc  anodes 
the  necessary  ampere  hours.  In  general,  it  is  found  that  the  ratio  of 
zinc  to  nickel  (by  equivalents)  in  the  alloy  is  from  4-5  to  14  times 
their  ratio  in  the  electrolyte,  according  to  the  concentrations  of  the 
latter.  When  the  solutions  are  fairly  dilute  and  do  not  differ  exten¬ 
sively  in  the  relative  concentrations  of  the  nickel  and  the  zinc  salts, 
the  cause  produces  a  constant  factor.  For  example,  two  solutions  of 
about  equal  concentration  were  prepared ;  the  ratio  of  nickel  to  zinc 
(by  equivalents)  in  (a)  was  0-29  :  1  ;  in  ( b )  0'74  :  1,  With  current 
densities  above  2  amperes  the  alloys  obtained  were  practically  of 
constant  composition.  The  alloy  obtained  from  (a)  with  C.D.= 
3  amperes  contained  4 ‘6%  of  nickel ;  hence  the  ratio  of  zinc  to  nickel 
(by  equivalents)  in  the  alloy  equals  5  '4  times  their  ratio  in  the 
electrolyte.  The  alloy  obtained  from  ( b )  with  the  same  current  density 
contained  1 1 ’2%  of  nickel;  hence  the  ratio  of  zinc  to  nickel  (by 
equivalents)  in  the  alloy  equals  5'3  times  their  ratio  in  the  electrolyte. 
The  authors  are  unable  at  present  to  say  anything  as  to  the  nature  of 
the  cause  itself.  W.  H.  G. 


Nickel-Tin  Alloys.  Leon  Guillet  ( Compt .  rend.,  1907,  144, 
752—  753.  Compare  Vigouroux,  this  vol.,  ii,  354). — Nickel  and  tin 
are  capable  of  forming  four  solid  solutions  and  one  compound.  (1)  A 
magnetic  solution  a  containing  0 — 5%  of  tin  ;  (2)  a  non-magnetic 
solution  a  containing  0 — 5%  of  tin  ;  (3)  a  solution  fi  containing 
38 — 41%  of  tin;  (4)  a  solution  y  containing  55 — 60%  of  tin;  (5)  the 
compound  NiSn  which  forms  crystals  visible  to  the  naked  eye.  Other 
alloys  slowly  cooled  are  constituted  as  follows.  Those  containing 
5 — 38%  of  tin  are  formed  of  the  solution  a,  or  of  the  solution  fi  con¬ 
taining  the  eutectic  a — fi ;  those  containing  41 — 55%  of  tin,  of  the 
solutions  fi  and  y ;  those  containing  60 — 67%  of  tin,  of  the  solution  y 
and  the  compound  NiSn,  and  finally  those  containing  65 — 100%  of 
tin,  of  the  compound  NiSn,  or  of  tin  containing  the  eutectic  y — Sn. 
The  alloys  containing  less  than  38%  of  tin  are  only  magnetic  at  the 
ordinary  temperature,  possess  transformation  points  corresponding  with 
their  passage  into  the  non-magnetic  state,  and  all  contain  the  solution 
a  (either  in  a  free  or  eutectic  state),  which  is  the  sole  magnetic  con¬ 
stituent  of  the  nickel-tin  alloys.  The  alloys  formed  of  the  solution  a 
and  those  formed  of  tin  and  the  eutectic  Sn — y  are  ductile  and  possess 
the  mechanical  properties  of  nickel  or  tin  ;  all  the  others,  except  those 
containing  more  than  90%  of  tin,  are  extremely  hard  or  fragile,  the 
solution  a  being  the  most  fragile.  E.  H. 
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Higher  Oxide  of  Nickel.  Italo  Bellucci  and  E.  Clavari  ( Atti 
R.  Accad.  Lincei,  1907,  [v],  16,  i,  647 — 654.  Compare  Abstr.,  1905, 
ii,  823). — Fresh  evidence  is  adduced  in  support  of  the  non-existence 
of  an  oxide  of  nickel  having  the  formula  Ni203.  The  work  of  Zedner 
(Abstr.,  1906,  ii,  65,  595)  and  tbat  of  Biesenfeld  (Abstr.,  1906,  ii, 
723)  are  criticised.  T.  H.  P. 

Preparation  and  Properties  of  a  New  Variety  of  Chromium. 
Armand  Binet  du  Jassonneix  iCom.pt.  rend.,  1907,  144,  915 — 917). 
— Chromium  boride  (this  voI.,ii,  30,  95),  together  with  a  large  excess 
of  copper,  is  heated  at  the  boiling  point  of  the  latter  metal  for  three 
to  four  minutes  in  a  magnesia  crucible  in  an  electric  furnace.  Through 
the  copper  ingot  obtained,  a  brilliant,  white  metal  is  disseminated  in  the 
form  of  thin  filaments  or  snow-like  crystals.  From  this  ingot,  nitric 
acid  dissolves  the  copper  and  a  small  quantity  of  chromium,  but  no 
boron,  and  leaves  a  spongy,  black  mud,  which,  when  washed  with 
water,  suddenly  acquires  a  brilliant,  metallic  appearance,  whilst  the 
wash- waters  become  deep  brown.  The  spongy,  metallic  residue  is  com¬ 
posed  of  very  fine  felted  filaments,  and  crystals  grouped  in  star-  or  fern¬ 
like  forms.  It  contains  1 — 2%  of  boron,  which  is  removed  by  a  second 
fusion  with  copper.  The  chromium  so  prepared  has  the  appearance 
described  above  and  D17  7'1.  It  shows  the  chemical  properties  of  pure 
fused  chromium  (Moissan,  Abstr.,  1894,  ii,  452),  but  is  more  reactive. 
It  is  not  oxidised  by  the  air  at  the  ordinary  temperature,  but  in  contact 
with  a  flame  it  ignites  aud  burns  like  tinder.  When  heated  to  white¬ 
ness  in  nitrogen,  it  gives  a  friable,  bronze-coloured  mass  containing 
80 — 90%  chromium,  and  dissolving  in  hot  hydrochloric  acid  with  evolu¬ 
tion  of  hydrogen  and  nitrogen  ‘and  formation  of  a  small  quantity  of 
ammonium  chloride.  It  is  attacked  by  cold  concentrated  hydrochloric 
acid,  violently  by  concentrated  sulphuric  acid,  but  not  by  nitric  acid. 
When  dissolved  in  hydrochloric  acid,  it  leaves  a  slight  residue  of  fused 
chromium  oxide,  very  dense,  and  of  a  deep  green  colour.  The  brown 
wash-waters  (above),  after  filtration,  retain  their  opacity  for  several 
months,  but  when  treated  with  acid  or  ammonium  chloride  they  rapidly 
give  an  amorphous,  black  precipitate.  When  evaporated  to  dryness 
they  give  a  brownish-black,  mirror-like  deposit.  Both  precipitate  and 
deposit  behave  like  Feree’s  protoxide  (Abstr.,  1901,  ii,  513).  Prob¬ 
ably  both  this  and  the  green  oxide  are  formed  by  the  oxidation  of 
chromium  by  the  gases  dissolved  in  copper  at  high  temperatures. 

E.  H. 

Isomerism  of  Chromium  Sulphates  and  the  “  Masked 
State.”  Albert  Colson  {Bull.  Soc.  chim.,  1907,  [iv],  1,  438 — 446. 
Compare  Abstr.,  1905,  ii,  94,  255,  460,  592  ;  1906,  ii,  74,  233  ;  this 
vol.,  ii,  177,  267,  356). — The  normal  green  chromium  sulphates  are 
divided  into  three  classes,  according  as  three  (trebly  masked  sulphates), 
two  (doubly  masked  sulphates),  or  one  (singly  masked  sulphates)  of 
their  acid  radicles  are  not  precipitated  by  solution  of  barium  chloride 
in  the  cold.  The  trebly  masked  sulphates  have  the  formula 
Cr2(S04)3,6H20,  and  are  further  characterised  by  a  heat  of  formation, 
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in  solution,  of  33,000  cals.  The  doubly  masked  sulphates  have  the 
formula  Cr2(S04)3,7'5  H20  or  Cr2(SO4)3,10H2O,  and  have  the  heat  of 
formation  in  solution  36,000  cals.  The  singly  masked  sulphates  are 
not  obtainable  pure,  but  have  the  heat  of  formation  43,500  cals,  in  the 
dissolved  state. 

The  author  accepts  the  facts  stated  by  Wyrouboff  (Abstr.,  1902,  ii, 
565)  as  to  the  masked  state  of  the  acid  radicles  in  these  and  other 
chromium  salts,  but  rejects  his  explanation  of  this  phenomenon,  which 
presupposes  a  difference  in  constitution  between  esters  and  salts  which 
does  not  exist.  It  is  suggested  that  the  masking  of  each  acid  radicle 
is  due  to  the  admission  into  the  molecule  of  1  mol.  of  water  and  the 

formation  of  such  a  grouping  as  (OH)*Cr,(HS04),  and  this  view  is  in 
harmony  with  the  physical  constants  for  solutions  of  these  salts  already 
recorded  ( loc .  cit.).  T.  A.  H. 

Chromium  Trioxide.  Maurice  R.  Read  ( Chem .  News,  1907, 
95,  169). — When  gently  heated  in  a  current  of  hydrogen  or  coal- 
gas,  chromium  trioxide  is  converted  into  a  semi-fused  powder, 
grey  in  the  central  portions,  purple  at  the  ends,  and  beneath 
these  a  layer  of  green  chromic  oxide.  Similarly,  when  heated  in 
a  stream  of  carbon  dioxide,  the  trioxide  yields  a  small  quantity  of 
a  brownish-purple  substance  resembling  that  mentioned  above,  but 
there  is  no  combustion  in  the  tube  as  when  hydrogen  or  coal-gas  are 
employed.  When  heated  in  nitrogen,  the  trioxide  is  converted  into  a 
dull  blue  substance,  dark  green  beneath.  The  purple,  brownish- 
purple,  and  blue  residues  above  mentioned,  as  welt-  as  chromium 
trioxide,  when  introduced  into  a  Bunsen  flame  emit  a  brilliant,  white 
light.  A  similar  livid  whiteness  is  obtained  by  passing  the  vapour  of 
chromyl  chloride  into  a  non-luminous  flame.  W.  H.  G. 

A  New  Tungsten  Silicide,  WSi2.  Ed.  Defacqz  ( Compt .  rend., 
1907,  144,  848 — 851). — This  silicide  was  prepared  by  heating  copper 
silicide  with  amorphous  tungsten  in  an  electric  furnace,  using  a  current 
of  800 — 900  amperes  at  50  volts  (compare  Lebeau,  Abstr.,  1899,  ii, 
427)  and  washing  the  resulting  product  successively  with  nitric  acid, 
sodium  hydroxide  solution,  warm  hydrofluoric  acid,  and  water.  The 
crystals  having  a  lower  specific  gravity  than  3’4  (principally  carbon 
silicide)  were  eliminated  by  washing  with  methylene  iodide.  The  same 
product  may  also  be  obtained  by  reducing  a  mixture  of  silica  and 
tungstic  anhydride  with  sulphur  and  aluminium  (compare  Hollemann, 
Abstr.,  1904,  ii,  813),  the  crystals  being  isolated  from  the  button  pro¬ 
duced  by  the  method  already  described,  nitric  acid  being  replaced  by 
hydrochloric  acid. 

The  silicide ,  D°  9 ’4,  is  dimorphous,  and  when  prepared  by  the  second 
method  occurs  in  brilliant,  bright,  grey,  prismatic  needles,  but  when 
obtained  from  copper  silicide  forms  masses  of  brilliant,  grey  crystals. 
It  is  not  magnetic,  and  remains  unaltered  at  900°  in  air,  is  decomposed 
by  copper  at  1200°,  forming  copper  silicide  and  tungsten,  and  is  not 
affected  by  sulphuric  acid  or  aqua  regia,  but  is  attacked  by  a  mixture 
of  hydrofluoric  and  nitric  acids,  yielding  tungstic  anhydride  as  a  residue. 
Fused  alkali  hydroxides  or  carbonates  convert  it  into  the  alkali  sili- 
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cate  and  tungstate,  but  melted  potassium  hydrogen  sulphate  is  without 
action.  Dry  chlorine  attacks  the  silicide  easily  at  about  450°,  yielding 
a  mixture  of  silicon  tetrachloride  and  tungsten  hexachloride,  and  this 
reaction  is  utilised  for  the  analysis  of  the  compound,  the  mixed  chlor¬ 
ides  being  condensed,  decomposed  by  water,  and  from  the  residue,  dried 
at  125 — 130°,  the  silica  and  tungstic  anhydride  may  be  separated  by 
Marignac’s  process  (fusion  with  potassium  hydrogen  sulphate),  or  by 
the  method  described  by  Friedheim,  Henderson,  and  Pinegal  (Adbstr., 
1905,  ii,  614). 

The  author  points  out  that  it  is  necessary,  in  preparing  the  silicide, 
to  follow  his  directions  implicitly,  as  under  different  conditions  other 
crystalline  silicides  are  formed,  which  are  still  under  investigation. 
Crystalline  silicides  of  molybdenum  have  also  been  obtained  by  these 
methods.  T.  A.  H. 

Composition  and  Some  Properties  of  the  Normal  Uranyl 
Chromate.  N,  A.  Orloff  ( Chem .  Zeit .,  1907,31,375). — A  saturated 
solution  of  uranium  trioxide  in  chromic  acid  yields,  on  evaporation, 
yellow  needles  of  the  normal  uranyl  chromate,  U02Cr04,3tl20.  At 
15°,  1  part  of  this  salt  dissolves  completely  in  13 ‘3  parts  of  water, 
forming  a  pure  yellow  solution,  which  on  evaporation  at  100°  gives  an 
amorphous,  brown  mass,  soluble  in  water  to  a  brown  solution.  Uranyl 
chromate  dissolves  slowly  in  alcohol  at  the  ordinary  temperature  ;  this 
solution  decomposes  on  boiling,  also  when  exposed  to  the  action  of 
sunlight,  with  the  separation  of  a  brown  precipitate.  The  filtrate 
from  this  precipitate  when  evaporated  to  dryness  yields  an  amorphous, 
brown  mass,  partially  soluble  in  water  ;  it  probably  consists  of  a 
mixture  of  uranyl  chromate  and  chromous  uranate.  Potassium 
chromate  added  to  an  aqueous  solution  of  uranyl  chromate  precipi¬ 
tates  the  basic  salt,  U03,2U02Cr04,8H20 ;  when  uranyl  acetate  is 
employed,  the  basic  salt,  U03,U02Cr04,6H20,  is  obtained.  The 
formation  of  the  basic  salt  points  to  the  conclusion  that  in  solution, 
uranyl  chromate  behaves  as  a  mixture  of  uranic  and  chromic  acids. 

W.  H.  Gf. 

Complex  Compounds  of  Quinquevalent  Vanadium  and 
Quadrivalent  Elements.  II.  Compounds  of  Sodium  Stan- 
nate  with  Sodium  Orthovanadate,  Sodium  Orthophosphate, 
and  Sodium  Orthoarsenate.  Wilhelm  Prandtl  and  Oskar 
Kosenthal  ( Ber .,  1907,  40,  2125 — 2133.  Compare  Abstr.,  1905,  ii, 
395). — An  amorphous,  yellow  substance,  3Sn02,V205,Na20,aH20  or 
4Sn02,V20;i,Na20,a3H20,  is  obtained  when  a  solution  of  sodium  ortho¬ 
vanadate  and  stannic  chloride  or  sodium  stannate  is  carefully  neutral¬ 
ised.  By  cooling  or  diluting  a  solution  of  stannic  vanadate  in  hot 
concentrated  sodium  hydroxide,  substances  crystallising  in  white, 
glistening  needles  are  obtained ;  the  same  compounds  are  formed 
when  a  solution  containing  sodium  stannate  and  sodium  orthovanadate 
is  crystallised,  or  by  fusing  tin  dioxide,  vanadium  pentoxide,  and  sodium 
hydroxide,  and  crystallising  the  fused  mass.  These  substances  are 
sodium  stannovanadates ,  members  of  a  series  the  compositions  of  which 
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lie  between  Na2Sn03,3Na3V04,32H20  and  Na2SnO3,6Na3VO4,80H2O, 
the  constant  difference  between  successive  members  being 

Na3V04,16H20. 

These  substances  all  form  double-refracting,  transparent,  rhombic 
crystals  of  arragonite  habit ;  the  particular  member  obtained  in  the 
preceding  preparations  depends  on  the  concentration  of  the  constituents 
and  on  the  temperature. 

Analogous  potassium  or  ammonium  salts  have  not  been  obtained, 
but  by  mixing  sodium  stannate  and  sodium  phosphate  or  arsenate  in 
alkaline  solution,  or  by  dissolving  stannic  phosphate  or  arsenate  in 
sodium  hydroxide,  substances  similar  to  the  stan no  vanadates  are 
formed  in  white  needles.  Compounds  having  the  composition  : 

Na9Sn03,4Na3P04,48H20  ;  Na2SnO3,5Na3PO4,60H2O  ; 

Na9Sn0„,6Na„P04,72H90 ;  Na9Sn03,4Na9(P,V)04,48H20,  and 
Na2SuO3,5Na3ASd4,60HjO, 

have  been  thus  prepared.  C.  S. 

Vanadium  Selenium  Compounds.  Wilhelm  Prandtl  and 
Fritz  Lustig  ( Zeitsch .  anorg.  Chem.,  1907,  53,  393 — 412). — The 
paper  contains  an  account  of  vanadiselenious  acid,  3V205,4Se02,4H20, 
and  of  certain  well-defined  red  and  yellow  alkali  salts  of  this  acid 
which  have  been  already  described  (Abstr.,  1905,  ii,  395).  Some 
other  red  and  a  few  orange-coloured  salts  have  also  been  prepared. 

Red  lithium  vanadiselenite,  5SeO2,6V2O5,4Li2O,30H2O,  is  very 
soluble  in  water  ;  in  a  vacuum  over  sulphuric  acid  it  loses  22H20  and 
at  100°,  26H20.  Red  silver-ammonium  vanadiselenite, 

5Se02,6 V205, 2§(NH4)20,1  J  Ag20, 12,16,  or  22H20, 
obtained  by  interaction  of  silver  nitrate  and  excess  of  red  ammonium 
vanadiselenite,  forms  long,  flat,  rectangular,  glistening,  black  crystals. 
Red  sodium  vanadiselenite,  5SeO2,6V2O5,4Na2O,20H2O,  is  very 
soluble  in  water,  and  decomposes  partially  after  a  time  with  formation 
of  sodium  trivanadate,  Na20,3V2O5,5H20. 

Orange-coloured  salts  of  vanadiselenious  acid  were  obtaiued  by  the 
action  of  excess  of  selenious  acid  on  the  alkali  vanadates  at  a  high 
temperature,  and  subsequent  evaporation.  The  formulae  of  these  salts 
are  complicated,  and  vary  somewhat  with  the  proportions  in  which 
the  components  are  used.  Two  sodium  salts  had  the  respective 
formula  12Se02,7V205,2Na.20,a:H20  and  10SeO2,7V2O5,2Na2O,13H2O, 
whilst  the  potassium  salts  obtained  from  four  solutions  of  the 
components  in  varying  proportions  had  a  different  formula  in  each 
case. 

All  the  vanadiselenites  lose  selenious  acid  on  boiling  with  water,  and 
they  are  therefore  to  be  regarded  as  loose  compounds  of  alkali 
vanadates  with  selenious  acid  in  varying  proportions.  G.  S. 

A  New  Chloride  of  Tantalum.  Camille  CHABRik  ( Compt . 
rend.,  1907,  144,  804 — 806). — By  the  reduction  of  tantalum  penta- 
chloride  with  sodium  amalgam,  the  author  has  obtained  a  tantalum 
dichloride,  TaCl2,2H20,  in  the  form  of  an  emerald-green,  microcrystal¬ 
line  powder.  The  substance  has  a  spectrum  identical  with  that  of 
tantalic  anhydride,  it  is  soluble  in  water  when  freshly  prepared,  but 
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on  keeping  in  the  air  it  is  transformed  into  a  brown  substance  without 
losing  its  crystalline  form.  When  heated  to  redness  on  platinum  foil, 
it  decomposes  with  incandescence,  leaving  a  residue  of  tantalum  pent- 
oxide.  On  treatment  with  nitric  acid  (at  100°),  not  tantalie  acid,  but  a 
reddish-brown  powder  is  formed.  The  latter  appears  to  be  an  inter¬ 
mediate  oxidation  product  between  tantalum  pentoxide  and  dioxide, 
since  it  is  reduced  by  stannous  chloride  and  hydrochloric  acid  to  the 
original  green  substance,  and  is  oxidised  on  heating  to  the  pentoxide. 
Nitric  acid  or  bromine  water  turns  the  green  solution  of  the  chloride 
yellow,  and  the  colour  is  restored  by  stannous  chloride.  Prolonged 
action  of  bromine  water  gives  tantalum  pentoxide.  E.  H. 

Columbium,  its  Preparation  and  Properties.  Werner  von 
Bolton  ( Zeitsch .  Elektrochem.,  1907,  13,  145 — 149). — Pure  columbium 
pentoxide  was  moulded  into  filaments  (by  mixing  it  with  a  little 
paraffin)  and  these  were  heated  to  whiteness  for  four  or  five  hours 
in  carbon  powder.  The  filaments  of  tetroxide  obtained  in  this  way 
conduct  electricity.  When  such  a  filament  is  heated  to  whiteness  in  a 
vacuum  by  a  direct  current  it  is  but  little  changed,  a  small  portion  at 
the  positive  end  only  being  reduced  to  metal.  By  using  an  alternating 
current,  however,  the  filament  is  converted  into  the  metal  in  a  quarter 
of  an  hour.  This  method  yields  very  small  quantities  of  the  metal. 
Larger  quantities  were  prepared  as  follows  :  columbium  pentoxide  and 
powdered  aluminium  react  together  when  the  mixture  is  heated  at 
one  point,  yielding  a  hard,  metallic  regulus  of  sp.  gr.  7-5,  and  con¬ 
taining  2  8%  to  3-2%  of  aluminium  as  well  as  some  unchanged  oxide. 
By  heating  this  material  in  a  vacuum  (a  current  of  185  amperes  at  40 
volts  for  fifteen  hours  is  required  for  20  grams  of  metal)  the  whole  of 
the  impurities  are  vaporised,  leaving  perfectly  pure  columbium. 

The  pure  metal  has  the  following  properties.  The  specific  heat 
between  21°  and  100°  is  0*071,  which  gives  6*67  for  the  atomic  heat. 
The  specific  gravity  is  12*7  or  12  75  after  rolling  into  thin  foil.  The 
electrical  resistance  of  a  wire  1  metre  long  and  1  sq.  mm.  cross  section 
is  0T87  ohm  ;  this  was  found  to  increase  with  the  temperature.  The 
hardness  of  the  metal  is  about  the  same  as  that  of  wrought  iron.  It 
can  be  hammered  out  into  foil  0'05  mm.  thick,  and  it  is  possible, 
although  rather  difficult,  to  draw  it  into  wire ;  it  can  be  welded  at  a 
red  heat. 

In  10%  sulphuric  acid  a  columbium  anode  does  not  allow  current  to 
pass  even  at  a  pressure  of  120  volts.  This  behaviour  is  being  utilised 
in  the  construction  of  an  electrolytic  transformer.  The  pure  metal 
has  a  coarsely  crystalline  structure.  It  volatilises  to  a  considerable 
extent  when  heated  in  a  vacuum  ;  during  the  purification  process  about 
a  quarter  of  it  vaporises  along  with  the  impurities.  Its  melting  point 
is  1950°.  When  heated  in  an  atmosphere  of  hydrogen,  the  metal 
is  converted  into  a  dark  grey  powder  containing  1 T  2  %  of 
hydrogen,  corresponding  with  the  compound  CbH.  The  metal  is 
oxidised  very  slowly  by  oxygen,  owing  to  the  formation  of  a  skin  of 
oxide.  It  decomposes  ammonia  yielding  a  nitride.  The  carbide,  with 
3%  carbon,  is  very  hard  and  brittle.  The  metal  is  insoluble  in  nitric, 
hydrochloric,  and  sulphuric  acids,  or  in  aqua  regia  ;  it  dissolves  slowly 
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in  hydrofluoric  acid,  rapidly  in  contact  with  platinum.  Aqueous  solu¬ 
tions  of  the  alkalis  have  no  action,  but  fused  alkalis  or  potassium 
nitrate  dissolve  it,  forming  columbates.  Sulphur  and  selenium  react 
violently  when  heated  with  columbium.  Columbium  does  not  dissolve 
in  mercury,  but  it  alloys  with  iron  in  all  proportions.  Chlorine,  at  a 
red  heat,  yields  the  pentachloride.  T.  E. 

Observations  on  a  Property  of  Moissan’s  Platinum 
Amalgam.  Paul  Lebeau  ( Compt .  rend.,  1907,  144,  843 — 845). — 
The  author  confirms  Moissan’s  observation  {ibid.,  593)  that  platinum 
amalgam  when  shaken  with  various  liquids  has  the  property  of 
forming  semi-solid,  buttery  masses  of  much  greater  volume  than  that 
of  the  original  amalgam.  Similar  masses  are  formed  by  calcium  or 
lithium  amalgams  when  shaken  with  benzene  or  carbon  tetrachloride. 
The  product  formed  by  the  action  of  lithium  amalgam  on  carbon 
tetrachloride  decomposes  in  a  few  minutes,  producing  lithium  chloride 
and  carbonaceous  matter.  The  amalgams  of  the  other  metals  of  the 
platinum  group  do  not  exhibit  this  phenomenon.  The  property  is 
shown  by  platinum  amalgam  containing  as  little  as  O’ 038%  of 
platinum  when  shaken  with  water,  and  is  destroyed  by  mixing  it  with 
amalgam  of  zinc,  calcium,  lead,  or  tin.  The  volume  of  the  mass 
formed  is  dependent  not  only  on  the  nature  of  the  liquid,  but  also  on 
the  state  of  the  platinum  from  which  the  amalgam  was  made,  being 
much  greater  when  the  latter  is  finely  divided,  although  even  in  this 
case  the  effect  is  diminished  if  the  metal  be  strongly  heated  before 
the  amalgam  is  made.  Microscopic  examination  of  sections  cut  from 
the  mass,  obtained  by  shaking  platinum  amalgam  with  a  solution 
of  gelatin  and  then  cooling  to  the  freezing  point  of  mercury,  show 
that  it  has  a  structure  similar  to  that  of  soap  lather,  so  that  it  is 
probably  due  entirely  to  surface  tension.  T.  A.  H. 
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Artificial  Coloration  of  Minerals.  Paul  Gaubert  ( Gompt . 
rend.,  1907,  144,  761 — 763). — Minerals  of  the  serpentine  group, 
especially  chrysotile  and  pilolite,  absorb  not  only  basic  colouring 
matters,  but  also  the  acid  colours,  picric  and  picramic  acids,  and 
potassium  and  ammonium  picrates.  When,  however,  the  minerals 
have  been  previously  heated  to  redness,  methylene-blue  is  absorbed, 
but  not  picric  or  picramic  acid  or  fluorescein.  Different  coefficients 
of  absorption  of  light  are  observed  in  different  faces  of  artificially 
coloured  crystals  of  phthalic  acid  and  chrysolite,  according  to  their 
various  indices,  thus  showing  that  the  colour  is  not  due  to  a  chemical 
combination.  Absorption  of  methylene-blue  by  chrysolite  proceeds 
best  in  the  transverse  section  of  the  fibre  ;  fibres  of  this  mineral  3  cm. 
long  by  0  5  cm.  diameter  require  at  least  three  days  for  the  complete 
penetration  of  the  dye,  and  the  quantity  of  dye  absorbed  amounts  to 
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1/180  of  the  weight  of  the  crystal.  The  amount  of  colour  absorbed 
and  rate  of  absorption  vary  with  the  dye,  and  the  mineral  is 
coloured  less  rapidly  after  heating  to  redness  for  some  seconds.  The 
author  concludes  that  the  artificial  coloration  of  chrysotile  and  other 
crystalline  minerals  is  a  purely  physical  phenomenon  (compare  Suida, 
Abstr.,  1905,  i,  75).  E.  H. 

New  Method  of  Representing  van’t  Hoff’s  Investigations 
on  Oceanic  Salt  Deposits.  III.  Ernst  Janecke  ( Zeilsch .  anorg. 
Chem.,  1907,  53,  319 — 326.  Compare  Abstr.,  1906,  ii,  833  ;  this  vol., 
ii,  278). — With  the  present  paper,  which  is  illustrated  by  several 
diagrams,  the  author  concludes  his  discussion  of  the  problem  in 
question  ;  he  mentions  that  van’t  Hoff  considers  his  method  a  welcome 
simplification.  G.  S. 

Composition  of  Molybdic  Ochre.  Waldemar  T.  Schaller 
(Amer.  J.  Set.,  1907,  [iv],  23,  297 — 303). — The  mineral  molybdite,  or 
molybdic  ochre,  which  has  hitherto  been  supposed  to  be  molybdenum 
trioxide,  is  proved  to  be  ahydrous  ferric  molybdate,  Fe203,3Mo03,7|H20. 
The  mineral  has  a  fibrous  structure  and  sometimes  occurs  in  radiating 
groups;  its  colour  is  yellow,  and  the  lustre  is  often  silky.  The  fibres 
are  strongly  birefringent  with  straight  extinction  ;  the  pleochroism  is 
strong  with  marked  absorption  (pale  yellow  for  vibrations  across  the 
fibres,  and  deep  yellow  to  almost  black  for  vibrations  parallel  to  the 
fibres).  The  following  analyses  are  given  of  material  free  from 
admixed  iimonite  :  I,  from  Westmoreland,  New  Hampshire  (the  mean 
of  three  analyses  made  on  the  largest  amount  of  the  more  pure 
material) ;  II,  from  Telluride,  Colorado  ;  III,  probably  from  California  ; 
IV,  from  Renfrew,  Ontario.  At  110°  there  is  a  loss  of  6H20,  and  the 
remainder  is  expelled  below  200°.  When  heated,  the  mineral  exhibits 
a  remarkable  series  of  changes  in  colour  (grey,  light  yellow,  dark 
orange,  green). 


Mo03. 

Fe203. 

H20. 

Insol. 

Total. 

I. 

57-69 

21-08 

17-62 

4-66 

101-05 

II. 

59-3 

190 

15-8 

[5-9] 

100-0 

III. 

47-7 

158 

15-4 

24-0 

102-9 

IV. 

55-7 

17-3 

15-5 

9-4 

97-9 

Artificial  molybdenum  trioxide  has  a  platy  structure,  and  is  colour¬ 
less  and  non-pleochroic ;  it  is  thus  quite  distinct  from  the  natural 
molybdic  ochre.  Attempts  to  prepare  hydrous  ferric  molybdate  in  a 
crystallised  condition  were  not  altogether  successful,  but  some  yellow 
pleochroic  needles,  apparently  identical  with  the  natural  mineral,  were 
obtained,  together  with  other  crystallised  products.  The  precipitate 
formed  when  a  solution  of  a  ferric  salt  is  added  to  ammonium 
molybdate  appears  to  consist  of  mixtures  of  Fe203,3Mo03,w(3H20) 
with  molybdic  acid  and  water.  L.  J.  S. 

Origin  of  Dolomite.  F.  W.  Pfaff  ( Jahrb .  Min.,  1907,  Beil.-Bd., 
23,  529 — 580). — A  detailed  review  of  the  literature  is  given,  with  many 
analyses  of  dolomitic  limestones,  &c.  Dolomite  is  formed  artificially 
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by  the  action  of  a  solution  of  a  magnesium  salt  on  calcium  carbonate 
and  anhydrite  in  the  presence  of  sodium  chloride  at  pressures  of 
40 — 200  atmospheres ;  with  a  dilute  solution,  magnesian  limestone 
results,  whilst  with  a  concentrated  solution,  normal  dolomite  is  formed. 

L.  J.  S. 

Apatite  from  Epprechtstein  in  Bavaria  and  Luxullian  in 
Cornwall.  Karl  Walter  ( Jahrb .  Min.,  1907,  Beil.-Bd.,  23, 
581 — 643). — A  detailed  description  is  given  of  material  from  these 
two  localities,  at  both  of  which  the  mode  of  occurrence  is  very  similar. 
The  mineral  occurs  as  brilliant,  transparent  crystals,  rich  in  faces, 
associated  with  tourmaline,  lithia-mica,  &c.,  in  cavities  in  granite,  and 
is  of  pneumatolytic  origin.  Analysis  I  is  of  bluish-grey  crystals  with 
green  and  blue  zoning  from  Epprechtstein ;  II — IV  of  blue  and 
yellow-zoned  crystals  from  Luxullian  ;  II  of  blue  material,  and  III 
and  IV  of  yellow.  All  these  analyses  of  fluor-apatite  correspond 
closely  with  the  formula  Ca5P3(F,Cl,0H)012. 

Total 
(less  0  for 

P205.  CaO.  MgO.  A1203.  FeO.  MnO.  K20.  NaaO.  F.  Cl.  H20.  Insol.  F  k Cl). 

I.  41*18  53*63  0'16  0'22  0‘45  0‘79  1*03  0-95  2*41  0’04  0‘37  0’29  100  49 

11.41*16  54-03  0-15  0*19  0-21  0-39  1*07  1  11  2'60  0’07  0'35  0‘27  100-49 

III.  40-78  52-40  0-27  0*15  0'27  1*74  3  *05  1*09  2-63  0-10  0‘36  0‘30  100*01 

1Y.  40-58  50  53  0‘43  0‘20  0  33  4-10  0‘92  0‘96  2’53  0*13  0’40  0  34  100’35 

Detailed  crystallographic  and  optical  determinations  are  given  ;  the 
values  obtained  for  the  material  analysed  are : 


«(Na). 

<(Nft). 

a)  —  e. 

a  :  c. 

I. 

1-6338 

1-6323 

0-0015 

1  :  0-73381 

II. 

1-6337 

1-6322 

0-0015 

III. 

1-6375 

1-6359 

0-0016 

V  1  :  0-73357 

IV. 

1-6426 

1-6409 

0  0017 

J 

The  optical  constants  are  compared  with  those  of  other  apatites 
(compare  Abstr.,  1902,  ii,  330) ;  they  appear  to  vary  with  the  amount 
of  manganese  present.  L.  J.  S. 

Podolite,  a  New  Mineral.  Wladimir  Tschirwinsky  ( Centr .  Min., 
1907,  279 — 283). — The  phosphorite  nodules,  which  are  of  wide  distribu¬ 
tion  in  the  glauconitic  sands  of  the  Cretaceous  formation  in  govt. 
Podolia,  South  Russia,  contain  in  their  cavities  minute  hexagonal 
crystals  of  prismatic  habit  with  the  composition  given  under  I. 
Analysis  of  one  of  the  phosphorite  nodules  gave  II.  : 


CaO. 

PA. 

A1203.  Fe203. 

K20. 

Jfa20. 

C02. 

F. 

Organic 
Si02.  matter. 

Total. 

I. 

51-15 

39-04 

—  3-04 

— 

— . 

3-90 

nil 

—  — 

97-13 

II. 

51-31 

36-44 

0-46  1-73 

0-15 

0'66 

4-18 

0-26 

4-87  0-56 

100-92 

The  water-clear  crystals  are  optically  anomalous  like  apatite  ;  they 
have  a  mean  refractive  index  of  1'635,  and  birefringence  y — a  =  0-0075  ; 
D  3  077.  The  mineral  also  occurs  in  a  spherulitic  form.  The  above 
analyses  correspond  with  the  formula  3Ca3(P04)2,CaC0s,  which  re¬ 
sembles  that  of  apatite,  but  has  CaC03  in  place  of  Ca(F,Cl)2.  Like 

vol.  xcii.  ii.  33 
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staffelite  (Abstr.,  1906,  ii,  35),  podolite  has  probably  been  formed 
by  the  action  of  carbonated  waters  on  fluor-bearing  phosphorite. 

The  same  crystallised  mineral  had  previously  been  described  by 
Peter  Tschirwinsky  (Ann.  geol.  min.  liuss.,  1906,  8,  pts.  8-9)  from 
the  phosphorites  of  govt.  Kursk,  and  named  carbapatite,  which  name 
is  now  withdrawn  and  preference  given  to  podolite.  L.  J.  S. 

Constitution  and  Genesis  of  Iron  Sulphates.  VI.  Coquim- 
bite,  Romerite,  Copiapite.  Rudolf  Scharizer  ( Zeitsch .  Kryst. 
Min.,  1907,  43,  113 — 129). — A  solution  of  ferric  hydroxide  in  excess 
of  sulphuric  acid  (S03  :  Fe203>3<4),  when  evaporated  and  allowed  to 
dry,  gives  a  mixture  of  coquimbite,  Fe2(S04)3,9H20,  and  the  acid  ferric 
sulphate,  Fe2S4015,9H20,  D  2T72  (Abstr.,  1902,  ii,  143).  On  ex¬ 
posing  this  mixture  to  moist  air  and  washing  with  alcohol,  the  bluish- 
violet  coquimbite  ^as  isolated  as  hexagonal  plates,  D  2T16.  The 
artificial  coquimbite  loses  6H20  at  100°,  1H20  at  124°,  and  2H20  at 
about  130°  ;  during  the  process  of  heating,  the  temperature  remains 
stationary  for  a  time  at  100°  and  124°  (compare  F.  Rinne,  Abstr., 
1900,  ii,  202).  Natural  coquimbite  from  Chili  loses  its  water  at 
slightly  different  temperatures,  although  here  also  7H20  is  lost 
up  to  124°;  the  formula  of  coquimbite  is  therefore  written  as 
S04[Fe(0  H)‘S04H]2,7H20. 

A  neutral  solution  of  ferric  sulphate,  or  of  coquimbite,  does  not 
deposit  coquimbite,  but  a  mixture  of  yellowish-green  copiapite, 
Fe4S5021,18(orl6)H20,  and  white  spherulites  of  the  acid  ferric 
sulphate,  Fe2(0H)2(S04H)4,6H20.  Romerite  (Abstr.,  1903,  ii,  555) 
decomposes  in  moist  air  to  ferrous  and  ferric  sulphates,  the  latter 
giving  copiapite  and  acid  sulphate.  L.  J.  S. 

Tungsten  Minerals  at  Genna  Gureu,  between  Nurri  and 
Orroli  (Cagliari).  Domenico  Lovisato  ( Atti  R.  Accad.  Lincei,  1907, 
[v],  16,  i,  632—638). — The  author  describes  specimens  of  scheelite 
found  in  the  mineral  beds  at  Genna  Gureu.  Its  hardness  is  less  than 
5,  D14'6  5*987,  and  its  composition  : 

W03.  CaO.  Fe203.  Si02.  MgO.  Total. 

80*42  19*60  0*07  traces  faint  traces  100*09 

The  most  remarkable  feature  of  the  mineral  is  the  absence  of 
molybdenum,  which  has  been  found  in  all  samples  of  scheelite 
previously  examined.  Cerium,  didymium,  and  lanthanum  are  also 
absent,  although  they  seem  to  occur  in  the  scheelite  of  Traversella. 
At  Genna  Gureu,  the  scheelite  is  accompanied  by  meymaeite. 

T.  H.  P. 

Marignacite,  a  New  Variety  of  Pyrochlore  from  Wisconsin. 
Samuel  Weidman  and  Victor  Lenher  ( Amer .  J.  Sci.,  1907,  [iv],  23, 
287 — 292). — The  mineral  occurs  as  small,  light  to  dark  brown 
octahedra  in  a  pegmatite  composed  of  quartz,  felspar,  and  aegirite 
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near  Wausau  in  Wisconsin.  The  crystals  are  optically  anomalous  ; 
D  4-13.  Analyses  gave  : 


Cb205. 

Ta205. 

Si02. 

Ti02. 

Fe20s 

.  FeO. 

Ce203.  Y203. 

tko2. 

55*22 

5*86 

3*10 

2*88 

0*50 

0*02 

13*33  5*07 

0*20 

II20 

h2o 

CaO. 

MgO. 

Na20. 

KoO. 

F. 

(above  110 

°).  (below  110°). 

Total. 

4*10 

0*l6 

2*52 

0*57 

nil 

5*95 

0*45 

99*93 

Also  traces  of  A1203,  M11O,  Sn02,  W03,  Di203)  La203,  Er203. 


Marignacite  thus  differs  from  other  members  of  the  pyrochlore 
group  in  containing  more  cerium  and  yttrium  and  less  calcium  and 
iron ;  also  in  the  presence  of  a  little  silica,  suggesting  a  relation 
to  the  titano-silicates.  The  water,  no  doubt,  represents  hydroxyl 
isomorphously  replacing  fluorine,  which  is  here  absent.  L.  J.  S. 

Minerals  of  the  “Micaceous  Zeolite”  Group.  Felix  Cornu 
( Tsch .  Min.  Mitt.,  1907,  25,  513 — 521).— The  author  has  previously 
suggested  that  gyrolite  and  zeophyllite  might  be  identical,  since  in 
both  the  thin  plates  with  pearly  cleavage  are  rhombohedral  and  form 
very  similar  radial  aggregates  ;  he  now  finds,  however,  from  the 
following  approximate  analyses  and  determinations  of  the  D  and 
refractive  index  (w)  that  they  are  istinct  minerals.  Analyses  I — III 
(I,  of  material  from  Skye ;  II,  om  Poonah  ;  III,  from  Bohmisch- 
Leipa)  are  of  gyrolite,  and  IV,  of  mphyllite  from  Radzein,  Bohemia  : 


Si02. 

CaO. 

A1203. 

Ha- 

Total. 

Sp.  gr. 

00. 

I. 

51*99 

32*02 

_ 

12* 

i  96*81 

2*420 

1*54—1*55 

11. 

52*63 

32  23 

— 

12* 

i  97*83 

2*342—2*410 

1*546 

HI. 

52*89 

32*35 

— - 

13* 

>  98*30 

2*397 

1*542 

IV.* 

38*82 

43*44 

2*16 

8 

5  98*51 

— 

— 

V. 

53*31 

32*22 

3*27 

6 

1  95*98 

2*499—2*578 

1*564 

*  Also  : 

MgO,  0*26 

;  p 

48  %  ;  total,  less  O  for  F. 

Two  other  minerals,  indistinguishable  in  external  appearance  from 
gyrolite  and  zeophyllite,  are  added  to  this  group  of  “  micaceous 
zeolites.”  One  of  these,  for  which  the  name  reyerite  is  proposed,  has 
the  composition  given  under  V  ;  the  specimens  examined  were  collected 
in  Greenland  by  C.  L.  Giesecke  in  1807 — 1813,  and  the  mineral  is 
probably  identical  with  that  referred  to  by  him  as  “  Glimmerzeolith.” 
The  fourth  member  of  the  group,  as  yet  incompletely  determined,  was 
observed  as  rosettes  of  six-sided  plates  with  perfect  cleavage  and 
o)=  1*536  in  crevices  in  a  shonkinite  in  Baden.  L.  J.  S. 

Albite  from  Nurra,  Sardinia.  Carlo  M.  Viola  ( Zeitsch .  Kryst. 
Min.,  1907,  43,  202 — 209). — Crystals  of  albite  occur  in  the  cavities 
and  crevices  of  a  hornblende-diabase  between  Porto-Torres  and  Capo 
Argentiera  in  the  Nurra  district.  Analysis  by  H.  Steinmetz  gave  : 

Si02.  A1203.  CaO.  K20.  Na20.  Total.  Sp.  gr. 

67*16  17*57  4*52  1*07  9*51  99*83  2*623 

33—2 
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corresponding  with  10NaAlSisOg  (albite)  +  l*3KAlSi308  (orthoclase) 
+  5CaSi03.  The  calcium  is  therefore  not  present  as  anorthite,  and  it 
is  considered  to  be  an  impurity  ;  when  the  powdered  mineral  is  digested 
with  hydrochloric  acid,  3*5%  CaO  goes  into  solution  and  a  little 
gelatinous  silica  separates.  A  few  earlier  analyses  of  felspars  exhibit¬ 
ing  this  peculiarity  are  cited. 

Optical  and  crystallographic  determinations  are  given  :  the  refract¬ 
ive  indices  for  sodium-light  are  a  =  1*5281,  j3=  1*5320,  y=  1*5383. 

L.  J.  S. 

Tschernichewite,  a  New  Amphibole.  Louis  DupaVrc  and 
Francis  Pearce  ( Gompt .  rend.,  1907,  144,  763 — 764). — This  mineral 
occurs  as  small,  acicular  crystals,  together  with  octahedra  of  magnetite 
and  a  little  haematite,  in  a  quartzite  near  Verkne-Tschouwal  in  the 
northern  Urals.  It  is  defined  by  its  optical  characters  :  the  plane  of 
the  optic  axes  is  perpendicular  to  the  plane  of  symmetry  and  the  axial 
angle  is  near  90°;  y  :  c  —  4°;  the  pleochroism  is  very  strong.  These 
characters  point  to  an  amphibole  rich  in  iron  and  sodium. 

L.  J.  S. 

Lawsonite.  Arthur  S.  Eakle  (Bull.  Dept.  Gcol.  Univ.  C alifornia, 
1907,  5,  81 — 94). — Lawsonite  from  the  original  locality,  namely, 
Tiburon  Peninsula,  California  (Abstr.,  1896,  ii,  370),  was  described  as 
occurring  embedded  in  margarite  veins  in  amphibole-schist ;  the 
following  analysis  (I,  by  E.  S.  Larsen)  of  this  supposed  margarite 
proves  it,  however,  to  be  muscovite.  Lawsonite  is  recorded  as  a  rock¬ 
forming  mineral,  occurring  especially  in  connexion  with  glaucophane- 
schists,  from  several  localities  in  California.  Analysis  II  is  of  thin 
tabular  crystals  occurring  with  muscovite  in  a  chloritic  boulder  on 
the  Berkeley  Hills  ;  the  analysis  is  incomplete,  since  the  colourless 
mineral  is  strongly  impregnated  with  chlorite  : 


Si02. 

AljOj.  Fe203. 

FeO. 

CaO. 

MgO. 

k2o. 

Na20. 

h2o. 

Total. 

I. 

48*42 

28*41  — 

2*10 

0-48 

3-81 

10*36 

1-95 

4  72 

100-25 

II. 

38*43 

33*39 

. — 

16'S5 

— . 

— 

— 

9*83 

98-50 

Lawsonite  appears  to  be  a  product  of  metamorphism  of  the  soda- 
lime-felspars  of  basic  rocks,  the  soda  going  to  form  glaucophane  and 
the  lime  to  form  lawsonite. 

The  paper  also  contains  crystallographic  notes  on  some  other  Cali¬ 
fornian  minerals  and  of  calcite  from  Terlingua,  Texas.  L.  J,  S. 

Meteorite  from  Rich  Mountain,  North  Carolina.  George 
P.  Merrill,  with  analyses  by  Wirt  Tassin  ( Proc .  U.S.  National  Mus., 
1907,  32,  241 — 244). — This  meteoric  stone,  weighing  668  grams,  was 
seen  to  fall  in  Jackson  Co.,  N.C.,  in  1903.  It  has  an  indistinct 
chondritic  structure,  and,  besides  olivine,  enstatite,  and  a  little  mono¬ 
clinic  pyroxene,  it  contains  a  colourless  silicate  which  is  probably 
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identical  with  maskelynite.  Analysis  of  the  metallic  portion  (I)  and  of 
the  soluble  (II)  and  insoluble  (III)  silicates  gave  : 


Fe.  Ni.  Co.  S.  F.  Si02.  FeO.  A1203.  CaO.  MgO. 

7*07  073  0-031  1*42  0-03  18-28  9-06  0'50  0'99  18-16 


Si02.  FeO.  A1403.  CaO.  MgO.  (magnetite),  (graphite).  KaO.  Na20. 

23-00  4-92  2-10  l'5l  8’27  0'15  0-015  0-16  0'68 

These  numbers  correspond  with  the  following  mineralogical  com¬ 
position  :  nickel-iron,  7-831;  troilite,  3-89;  schreibersite,  0-20; 
olivine,  46 -99  ;  insoluble  silicates  (enstatite,  &c.),  40-67 ;  magnetite, 
0-15;  graphite,  0-15  =  99*736.  L.  J.  S. 

Amount  of  Arsenic  in  the  Max  Spring  at  Bad  Diirkheim 
a.  d.  Haardt.  Erich  Ebler  ( Ber .,  1907,  40,  1804 — 1807). — The 
sediment  obtained  when  the  clear  water  from  the  Max  Spring  is 
exposed  to  the  air  contains  10'7%  of  arsenious  oxide.  One  litre  of 
the  fresh,  clear  water  contains  some  17 "4  mg.  of  arsenious  oxide  in 
solution,  and  yields  a  decided  precipitate  with  hydrogen  sulphide.  One 
gram  of  sediment  is  obtained  from  5  litres  of  water,  and  in  the  course 
of  a  day  20  kilos,  of  sediment  containing  2  kilos,  of  arsenic  are 
deposited.  J.  J.  S. 
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Haemolysis  by  Substances  in  Homologous  Series.  Hermann 
Fuhner  and  Ernst  Neubauer  (Arch.  exp.  Path.  Pharm.,  1907,  50, 
333 — 345). — The  experiments  were  performed  with  alcohols,  urethanes, 
amines,  fatty  acids,  and  other  substances  in  homologous  series.  A. 
parallelism  was  found  between  their  luemolytic  action  and  their 
physico-chemical  properties,  such  as  similar  work  by  H.  Meyer  and 
E.  Overton  has  shown  to  exist  between  these  properties  and  their 
narcotic  action.  The  action  depends  on  the  concentration  of  hydroxyl 
and  hydrogen  ions  in  the  solutions  used.  W.  D.  H. 

Physico-chemical  Variations  of  Serum  during  the  Action  of 
Alcohol  and  of  Anaesthetics.  Giuseppe  Buglia  and  I.  Simon  (Atti 
R.  Accad.  Lined ,  1907,  [v],  16,  i,  418 — 435). — The  authors  have 
investigated  the  physico-chemical  changes  produced  (1)  by  the  addition 
of  alcohol  to  blood  serum  in  vitro  and  (2)  in  the  blood  of  dogs  to  which 
alcohol,  ether,  or  chloroform  has  been  administered. 

Both  in  vitro  and  in  vivo,  alcohol  causes  diminution  of  the  density, 
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considerable  increase  in  the  molecular  concentration,  and  marked 
diminution  in  the  electrical  conductivity  of  the  blood  serum  of 
dogs. 

The  physico-chemical  changes  produced  in  blood  serum  are  small  in 
the  case  of  ether  and  smaller  still  with  chloroform,  so  that  the  latter 
is,  from  this  point  of  view,  the  less  harmful  of  the  two  anaesthetics. 

T.  H.  P. 

The  Fission  of  Certain  Polypeptides  by  the  Blood  Corpuscles 
of  the  Horse.  Emil  Abderhalden  and  H.  Deetjen.  [Zeitsch.  physiol. 
Chem.,  1907,  51,  334 — 341). — A  distinction  is  drawn  between  proteolytic 
and  peptolytic  ferments,  the  latter  term  being  reserved  for  enzymes 
that  decompose  peptones  and  polypeptides  into  their  ultimate  cleavage 
products  ;  such  are  present  in  many  tissue  extracts ;  the  present  work 
relates  only  to  one  tissue,  namely,  the  blood.  Horse’s  blood  was  oxalated 
and  centrifuged  ;  the  plasma  and  the  corpuscles  (after  washing)  were 
then  examined  separately.  The  upper  layers  of  the  corpuscles  would 
contain  most  white  corpuscles  and  platelets,  the  lower  layers  least ;  no 
differentiation  beyond  this  was  attempted.  The  corpuscular  mass  was 
found  capable  of  hydrolysing  c?Z-alany]glycine,  glycyW-tyrosine, 
<2Z-alanylglycylglycine,  and  glycyl-c^-leucine  ;  the  plasma  hydrolyses 
some  of  these,  but  not  others  ;  for  instance,  it  does  not  hydrolyse  glycyW- 
tyrosine,  but  it  does  dZ-leucylglycylglycine.  The  ferments  in  the 
corpuscles  are  considered  to  be  chiefly  in  the  red  ones.  Organ  extracts 
are  more  powerful  than  the  blood  ;  therefore  contamination  with  blood 
will  not  explain  their  activity.  W.  D.  H. 

Metabolic  and  Energy  Value  of  Different  Foods.  W.  Falta, 
F.  Grote,  and  Hud.  Staehelin  ( Beitr .  chem.  Physiol.  Path.,  1907,  9, 
333 — 385). — The  research  was  carried  out  ou  dogs  with  different  diets 
(horse-flesh,  casein, hydrolysed  casein,  horse-flesh  with  leevulo^&c.),  and 
a  very  complete  metabolic  study  made,  the  Jesuits  of  which  are  fully 
given,  mainly  in  tabular  form.  Among  the  questions  investigated  was 
the  specific  dynamic  value  of  individual  proteins  as  sources  of  heat  and 
energy.  The  differences  found  were,  however,  very  small.  The 
abiuretic  products  of  protein  cleavage  have  the  same  specific  dynamic 
value  and  nutritive  value  as  the  native  proteins  ;  the  effect  on  heat 
production  was  smaller  than  anticipated.  This  is  po-sibly  due  to  the 
influence  of  carbohydrates,  and  led  to  the  addition  of  laevulose  in  some 
experiments  ;  these,  howevei-,  are  at  present  incomplete. 

W.  D.  H. 

Metabolism  in  a  Healthy  Vegetarian.  William  Gordon  Little 
and  Charles  E.  Harris  ( Biochem .  J.,  1907,  2,  230 — 239). — A  meta¬ 
bolic  study  in  a  genuine  case  of  small  nitrogen  intake.  The  protein 
utilised  in  vegetables  and  milk  was  less  than  50  grams  per  diem,  which 
would  be  equivalent  to  70  grams  in  a  person  of  average  weight.  The 
regime  caused  no  loss  of  weight  or  ill-health,  and  was  followed  by  the 
disappearance  of  gouty  deposits  in  the  fingers ;  the  arthritic  symptoms 
temporarily  returned  during  residence  in  a  locality  with  a  hard  water 
supply,  W.  D.  H. 
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Glycogen  Metabolism  in  the  Rabbit’s  Liver.  Ivar  Bang, 
Malte  Ljungdahl,  and  Verner  Bohm  ( Beitr .  chem.  Physiol.  Path.,  1907, 
9,  408 — 430). — In  normal  animals  the  amount  of  the  ferment  which 
hydrolyses  glycogen  is  small,  and  the  amount  of  glycogen  metabolism 
is  very  constant.  In  inanition,  the  total  glycogen  sinks,  but  the 
amount  changed  is  relatively  large.  Loss  of  blood  leads  to  an  increased 
transformation  of  glycogen,  and  so  does  loss  of  oxygen  ;  in  these  cases 
the  nerve  centre  concerned  is  probably  stimulated  by  the  asphyxia 
produced  ;  injection  of  salt  solution,  if  it  is  cold,  or  hypotonic  produces 
a  similar  result.  These  statements  are  supported  by  analyses. 

W.  D.  H. 

Protein  Digestion.  II.  Otto  Coiinheim  ( Zeitsch .  physiol.  Chem., 
1907,  51,  415 — 424.  Compare  Abstr.,  1906,  ii,  871). — In  this  research, 
natural  digestion  is  contrasted  with  digestion  in  vitro.  In  the  latter 
experiments,  the  ferments  were  used  in  the  sequence  and  combinations 
in  which  they  occur  naturally,  and  complete  cleavage  of  protein  is  the 
result.  The  yield  of  arginine,  for  instance,  is  the  same  as  in  acid- 
hydrolysis.  W.  D.  H. 

Behaviour  of  Certain  Polypeptides  to  Pancreatic  Juice.  Emil 
Fischer  and  Emil  Abderhalden  ( Zeitsch .  physiol.  Chem.,  1907,  51, 
264 — 268.  Compare  Abstr.,  1906,  ii,  99). — Of  the  peptides  examined, 
the  following  were  found  to  be  hydrolysable  by  pancreatic  juice : 
d-alanyl-d-alanine,  d-alanyW-leucine,  Meucyl-Lleucine,  and  Meucyl- 
e£-glutamic  acid.  The  following  were  not  hydrolysable :  J-alanyl- 
^-alanine,  £-alanyl-e£-alanine,  Weucylglycine,  Lleucyl-cMeucine,  and 
cMeucylJ-leucino.  The  hydrolysable  dipeptides  are  exclusively  those 
composed  of  amino-acids  which  occur  in  nature.  The  results  confirm 
the  authors’  previous  conclusions  concerning  the  part  played  by  the 
configuration  of  the  molecule,  the  nature  of  the  amino-acids,  the  method 
of  linking,  and  other  factors.  W.  D.  H. 

Assimilation  of  Protein  in  Animals.  Emil  Abderhalden, 
Casimir  Funk,  and  E.  S.  London  ( Zeitsch .  physiol.  Chem.,  1907,  51, 
269 — 293.  Compare  Abstr.,  1905,  ii,  840). — It  is  now  held  that  the 
cleavage  proteins  undergo  during  digestion  is  very  complete,  and  so  an 
animal  is  able  to  construct  its  own  protein  matter  in  spite  of  the  fact  that 
the  cleavage  products  in  the  food-protein  may  be  very  different  quanti¬ 
tatively.  The  administrations  of  gliadin  (a  protein  very  rich  in  glutamic 
acid)  does  not  increase  the  glutamic  acid  yield  of  the  blood-proteins  in 
the  animals  to  which  it  is  given.  With  the  view  of  discovering  where 
the  synthesis  of  the  blood-protein  occurs,  the  present  experiments  were 
made  on  dogs  in  which  an  Eck’s  fistula  had  been  performed  ;  this 
operation  throws  the  liver  largely  out  of  gear.  The  blood  of  the 
animal  was  then  removed  in  large  quantity,  and  the  new  blood  formed 
as  the  result  of  feeding  was  examined.  The  amount  of  glutamic 
acid  was  the  main  feature  examined  in  the  proteins.  One  dog  was  fed 
on  meat ;  another  on  egg-white,  and  a  third  on  gliadin.  The  biological 
reaction  was  in  all  cases  negative,  showing  that  no  unchanged  food- 
protein  has  been  absorbed.  (Lf  the  protein  is  given  subcutaneously  it 
can  be  detected  by  the  biological  reaction.)  The  blood  was  also 
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entirely  free  from  proteoses.  The  mixed  proteins  of  the  blood-plasma 
were  separated  as  a  heat  coagulum,  but  the  yield  of  glutamic  acid  was 
practically  the  same  in  all  cases  in  spite  of  the-  differences  in  the  food. 
The  same  is  true  for  the  protein  matter  of  the  blood-corpuscles.  The 
animals  fed  on  gliadin  did  yield  a  rather  larger  amount  of  glutamic  acid, 
but  the  difference  is  too  small  to  militate  against  the  general  conclusion 
just  given.  The  actual  figures  are  as  follows.  The  plasma  proteid  con¬ 
tained  in  the  dog  fed  on  flesh,  14*8%  of  glutamic  acid  ;  in  the  dog  fed  on 
egg-white,  14*7%  to  1 5*1%  ;  in  that  fed  on  gliadin,  15*5%.  The  numbers 
for  the  corpuscle  proteins  were  14*5%,  14*8%,  and  15*9%  respectively. 
The  increase,  such  as  it  is,  is  rather  larger  in  the  corpuscles,  and  this 
suggests  that  the  corpuscles  may  be  concerned  in  transport. 

W.  D.  H. 

The  Use  of  Optically  Active  Polypeptides  for  Estimating 
the  Activity  of  Proteolytic  Enzymes.  Emil  Abderhalden  and 
Arthur  H.  Koelker  ( Zeitsch .  physiol.  Chem .,  1907,51,294 — 310). — 
Previous  researches  have  shown  that  certain  polypeptides  which  are 
not  hydrolysable  by  pancreatic  juice  are  nevertheless  split  by  other 
enzymes,  such  as  those  in  the  intestinal  juice  or  tissue  extracts.  The 
optically  active  polypeptides  lend  themselves  well  to  such  work,  as  the 
amount  of  change  can  be  judged  by  the  polarimetric  method.  The 
two  investigated  in  the  present  research  were  c?-alanyl-cZ-alanine  and 
d-alanyl-Z-leucine.  The  former  is  attacked  very  slowly  by  pancreatic 
juice  ;  after  forty-eight  hours’  action,  the  rotation  is  almost  unchanged  ; 
intestinal  juice  acts  more  rapidly,  and  expressed  yeast  juice  more 
quickly  still.  So  far  as  the  law  of  ferment  action  is  concerned,  the 
results  are  at  present  insufficient  for  accurate  conclusions  to  be  drawn. 
With  regard  to  the  second  dipeptide  mentioned,  only  two  experiments 
with  pancreatic  juice  are  given  ;  it  is  not  so  useful  from  the  point  of 
view  of  the  present  work  as  the  other,  for  one  of  its  cleavage  products, 
Z-leucine,  has  itself  a  strong  rotatory  action.  W.  D.  H. 

The  Part  Played  by  Certain  Amino-acids  in  Different 
Animals.  Emil  Abderhalden,  Alfred  Gigon,  and  Eduard  Strauss. 
(Zeitsch.  physiol.  Chem.,  1907,  51,  311 — 322). — Some  of  the  most 
difficult  questions  in  intermediary  metabolism  relate  to  the  rdle  played 
by,  and  the  relative  importance  of,  the  protein  cleavage  products. 
Among  the  points  alluded  to,  are  the  inferior  value  of  gelatin  as 
a  food,  the  possible  origin  of  carbohydrate  after  the  deamidising  of 
the  cleavage  products,  and  the  part  taken  by  glycine  in  hippuric  acid 
synthesis.  The  present  research  deals  with  only  a  small  part  of  the 
larger  questions,  and  particularly  with  glycine  and  glutamic  acid. 
Three  animals  (cat,  rabbit,  and  hen)  of  different  dietary  habits  were 
analysed  (minus  their  skin  and  intestinal  contents),  and  the  total 
yield  of  the  two  amino-acids  per  100  grams  of  protein  did  not  differ 
materially;  the  numbers  for  glycine  are  2*9 — 3*3  in  the  cat,  2*3 — 3*3 
in  the  rabbit,  and  3*15  in  the  hen;  the  numbers  for  glutamic  acid 
were  12*4 — 13*4,  13*9 — 14*4,  and  12  02  respectively.  The  expectation 
that  the  rabbit,  a  vegetable  feeder,  would  yield  more  glycine  was  not 
fulfilled.  It  is  suggested  that  the  ease  with  which  mammals  form 
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glycine  is  a  phylogenetic  vestige  from  birds  and  reptiles,  which  animals 
are  able  to  synthesise  uric  acid.  W.  D.  H. 

The  Decomposition  of  Racemic  Amino-acids  in  the  Dog’s 
Organism.  Emil  Abderhalden  and  Alfred  Schittenhelm  ( Zeitsch . 
physiol.  Chern.,  1907,  51,  323 — 333). — Normal  urine  is  practically 
free  from  amino-acids,  glycine  being  the  only  one  hitherto  detected, 
and  that  in  quite  small  quantity.  It  is  interesting  to  discover 
whether  amino-acids  of  a  kind  not  occurring  naturally  in  the  body  can 
be  completely  broken  down  also,  and  the  way  selected  to  study  this 
was  to  administer  different  kinds  of  alanine,  namely,  (//-alanine, 
(/-alanine,  /-alanine,  and  /3-alanine.  After  one  or  other  of  these  acids 
was  given,  a  prompt  rise  in  urinary  nitrogen  followed,  most  of  the 
extra  nitrogen  given  being  excreted  on  the  same  day.  /3-Alanine, 
however,  which  does  not  occur  naturally  in  the  body,  is  apparently 
burnt  with  more  difficulty,  the  increase  of  nitrogen  being  very  largely 
seen  on  the  second  day.  One  experiment  was  made  with  racemic 
leucine,  this  followed  the  usual  rule.  Further  examination  of  the 
urine  showed  that  /-alanine  is  burnt  with  greater  difficulty  than 
<?-alanine  ;  the  former  acid  is  not  contained  in  proteins,  and  noqp  of 
it  passes  as  such  into  the  urine.  This  is  the  case  whether  the  acids 
are  given  separately  or  together  as  racemic  alanine.  In  some  experi¬ 
ments,  thyroid  tablets  were  given  at  the  same  time,  but  this  produced 
little  or  no  effect.  The  paper  contains  a  general  discussion  of  the 
use  of  the  word  assimilation,  and  as  to  whether  amino-acids  such  as 
alanine  are  really  assimilated.  W.  D.  H. 

Normal  Protein-digestion  in  the  Dog’s  Alimentary  Canal. 

Emil  Abderhalden,  Louis  Baumann,  and  E.  S.  London  {Zeitsch. 
physiol.  Chern.,  1907,  51,  384 — 393.  Compare  Abstr.,  1906,  ii,  778). — 
Egg-white  was  given  to  dogs,  each  of  which  had  a  fistula  in  a  different 
part  of  the  intestine.  Each  received  daily  200  grams  or  more  of 
protein ;  the  material  issuing  from  the  fistula  was  collected,  and  the 
nitrogen  determined  in  the  heat-coagulum  and  the  filtrate.  Tho 
following  numbers  were  obtained  : 

Nitrogen  in  digested  material. 


Position  of  fistula. 

Nitrogen  in 
protein  given. 

In  heat-coagul- 
able  protein. 

In  filtrate. 

Dog  1. 

4  cm.  from  pylorus  . 

..  36 ’92  grams 

21  "73  grams 

16 "72  grams 

Dog  2. 

20  cm.  ,,  ,, 

..  29-54  „ 

19-41  „ 

10-71  ,, 

Dog  3. 

175  cm.  ,,  ,, 

..  36-92  ,, 

16-03  „ 

U-01  ,, 

Dog  4. 

100  cm.  from  caecum... . 

..  41-13  „ 

5T7  „ 

7-39  ,, 

Dog  5. 

2  cm.  „  „  .... 

..  39-41  „ 

0-62  ,, 

3-66  ,, 

The  lower  down  the  intestine  the  fistula 

is,  the  less 

is  the  total 

nitrogen  in  the  digested  products,  and  the  amount  of  heat-eoagulable 
protein  becomes  especially  small. 

The  material  obtained  from  the  first  animal  was  that  which  had 
just  left  the  stomach ;  only  traces  of  amino-acids  were  present,  and 
these  possibly  came  by  regurgitation  from  the  intestine.  The  second 
stage  of  digestion  is  in  the  duodenum  under  the  influence  of  the 
pancreatic  and  intestinal  juices,  and  the  third  stage  occurs  in  the 
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lower  part  of  the  intestine  where  the  more  complete  cleavage  due  to 
intestinal  juice  occurs.  W.  D.  H. 

The  Value  of  Amide  Mixtures  in  Molasses  in  Ruminants. 

W.  Voltz  ( PJiuger’s  Archiv,  1907,  117,  541 — 563). — The  amide  sub¬ 
stances  in  molasses  can  within  wide  limits  completely  take  the  place  of 
protein  in  adult  ruminants.  W.  D.  H. 

Internal  Function  of  the  Pancreas  in  Reference  to  Fat- 
metabolism.  Ugo  Lombroso  (Arch.,  exp.  rath.  Fharm.,  1907,  56, 
357 — 369). — The  experiments  recorded  show  that  the  pancreas  is  not 
only  concerned  in  the  digestion  of  fat,  but  in  virtue  of  its  “internal 
function  ”  exercises  an  action  on  the  metabolism  of  fat  as  well  as  of 
carbohydrate  in  the  body.  W.  D.  H. 

Oxidation  of  Simple  Aliphatic  Substances  in  the  Animal 
Organism.  Henry  D.  Dakin  (■ J .  Biol.  Chem.,  1907,  3,  57 — 80). — 
This  is  very  largely  a  theoretical  discussion  of  the  mode  of  oxidation 
which  occurs  in  the  body.  If  glyoxylic  acid  is  given,  it  is  in  part  oxi¬ 
dised  to  oxalic  acid  which  appears  in  the  urine ;  the  amount  of  oxalic 
acid  is  least  when  glyoxylic  acid  is  given  by  the  mouth.  There  was  no 
increase  of  formic  acid,  although  formic  acid  may  occur  as  an  inter¬ 
mediate  product.  No  glyoxylic  acid  was  found  in  the  urine,  nor  was 
there  any  formation  of  allantoin.  The  view  is  advanced  that  glycollic, 
glyoxylic,  and  oxalic  acids  are  intermediate  products  of  the  oxidation  of 
acetic  acid,  but  no  oxalic  acid  was  found  in  the  urine  as  the  result  of 
giving  acetates.  If  glycol lates  are  given,  there  is  a  decided  rise  in  oxalic 
acid  excretion.  Moderate  amounts  of  oxalic  acid  are  almost  com¬ 
pletely  burnt  in  the  body.  Glycol  administration  leads  to  marked 
oxaluria,  and  slight  oxaluria  follows  the  consumption  of  large 
quantities  of  gelatin  in  man.  W.  D.  H. 

Formation  of  Glycogen  in  Muscle.  Robert  A.  Hatcher  and 
Charles  G.  L.  Wolf  («/.  Biol.  Chem.,  1907,  3,  25 — 34). — Glycogen  is 
not  formed  in  the  perfusion  of  muscle  by  blood  which  contains  sucrose. 
Muscles  rendered  free  from  glycogen  by  starvation  and  strychnine  do 
not  form  glycogen  from  either  glucose  or  sucrose.  The  amount  of 
glycogen  in  symmetrical  muscles  is  approximately  the  same. 

W.  D.  H. 

Formation  of  Creatinine.  John  Seemann  ( Zeitsch .  Biol.,  1907, 
49,  333 — 344). — A  study  of  the  oxidation  of  gelatin  leads  to  the  view 
that  the  atomic  grouping  of  creatinine  is  preformed  in  the  protein 
molecule.  If  arginine  or  a  similar  guanidine  derivative  is  united  to 
another  amino-acid,  then  by  imide  formation  between  the  two 
neighbouring  amino-groups,  creatinine  will  be  formed.  Hitherto, 
creatinine  has  not  been  obtained  as  the  result  of  hydrolysis  produced 
by  acids  or  by  enzymes  ;  it  is  known  in  the  body  as  a  characteristic 
break-down  product  of  muscular  activity.  On  autolysis  of  muscle  for 
three  months,  the  amount  of  creatinine  increases,  especially  if  a 
protein  rich  in  arginine  (such  as  gelatin)  is  added  also.  If  a  protein 
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poor  in  arginine  (such  as  casein)  is  added,  the  yield  is  not  so  great. 
Arginine  injection  alone  does  not  increase  the  excretion  of  creatinine 
in  the  urine.  W.  D.  H. 

Further  Investigations  on  the  Action  of  Asparagine  on  the 
Nitrogenous  Exchange  of  the  Animal  Body.  Max  Muller 

( PJliiger’s  Archiv ,  1007,  117,  497 — 537).  Curt  Lehmann  (ibid., 
538 — 540.  Compare  Abstr.,  1906,  ii,  465,  560,  690). — The  first  paper 
presents  new  experiments  in  support  of  views  previously  expressed. 
The  second  is  polemical,  criticising  the  opinions  of  both  Muller  and 
Kellner.  W.  D.  H 

Crab  Extract.  II.  and  III.  D.  Ackermann  and  Friedrich 
Kutscher  ( Zeitsch .  Nahr.  Genussm.,  1907,  13,  610 — 613,  613 — 614). — 
Crab  extract  is  found  to  contain  hypoxanthine,  betaine,  and  dl-lactic 
acid  in  addition  to  the  substances  recorded  in  the  previous  paper  (this 
vol.,  ii,  283).  Succinic  acid  is  not  present  in  the  fresh  extract,  but  is 
formed  by  decomposition  of  the  crab  flesh.  Betaine,  which  occurs 
commonly  in  plant  extracts,  has  been  found  previously  in  only  one 
animal  extract,  that  of  the  edible  mussel.  G.  Y. 

The  Distribution  of  Iodine  in  the  Animal  Body  after  the 
Administration  of  its  Compound.  Oswald  Loeb  (Arch.  exp.  Path. 
Pharm.,  1907,  56,  320 — 332). — The  amount  of  iodine  in  the  various 
tissues  and  organs  of  rabbits  was  estimated  after  the  administration 
of  potassium  iodide,  iodoform,  ethyl  iodide,  and  iodoaniline.  In  the 
case  of  potassium  iodide,  no  iodine  was  found  in  nervous  tissues,  fat,  or 
bone  ;  it  was  found  in  varying  quantities  in  other  places,  and  the 
largest  amount  in  the  thyroid  and  in  the  blood.  The  results  are  given  in 
tables.  With  the  other  three  compounds  iodine  was  found  in  large 
measure  in  fat,  but  variations  on  the  distribution  are  noted,  for  instance, 
in  the  case  of  ethyl  iodide,  a  great  deal  of  iodine  was  found  in  the  lungs, 
whereas  this  was  not  so  for  iodoaniline.  W.  D.  H. 

The  Structure  and  Secretion  of  the  Parathyroids  in  Man. 
David  Forsyth.  (Brit.  Med.  J.,  1907,  ii,  1177 — 1181). — The  paper 
is  largely  histological;  the  microscopic  appearances  indicate  phases  of 
rest  and  action.  The  secretion  begins  to  be  formed  about  the  third 
month  of  life  and  is  indistinguishable  from  the  colloid  of  the  thyroid. 

W.  D.  H. 

Absorption  of  Anti-substances  from  the  Subcutaneous 
Tissues  and  Peritoneal  Cavity.  J.  Henderson  Smith  (J.  Hygiene, 
1907,  7,  205 — 215). — Absorption  of  anti-substances  from  the  sub¬ 
cutaneous  tissues  and  peritoneal  cavity  is  slow.  In  urgent  cases,  time 
amounting  to  two  or  three  days  may  thus  be  lost.  Intravenous  injec¬ 
tion  is  therefore  advisable.  W.  D.  H. 

Influence  of  Asparagine  on  the  Production  of  Milk  and  its 
Constituents.  Theodor  Pfeiffer,  W.  Schneider,  and  Albert 
Hepner  (Bied.-Zentr.,  1907,  36,  250 — 256  ;  from  Mitt,  landw.  Inst. 
Univ.  Breslau ,  3,  747.  Compare  Abstr.,  1905,  ii,  75  7).  Experiments 
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with  goats  showed  that  asparagine  increased  the  amount  of  dry  matter 
in  milk  and  also  slightly  increased  the  production  of  milk  fat.  The 
results  were  similar  to  those  obtained  with  aleuronate.  Whilst, 
however,  the  latter  was  utilised  as  food,  asparagine  acted  as  a 
stimulant,  the  increased  milk  production  being  coincident  with  a  loss 
of  live  weight.  1ST.  H.  J.  M. 

Bitter  Milk.  J.  Auguste  Trillat  and  Sauton  ( Compt .  rend,,  1907, 
144,  926 — 929.  Compare  Abstr.,  1905,  ii,  490). — The  authors  find 
that  (1)  bitter  milk  contains  aldehydes  and  ammonia.  (2)  Milk  can 
be  made  bitter  by  treatment  with  both  aldehydes  and  ammonia. 
(3)  Milk  when  inoculated  both  with  a  yeast  (producing  aldehydes)  and 
an  ammonia-forming  bacillus  ( B .  Fliigge,  V ),  but  not  with  either 
separately,  becomes  bitter  and  at  the  same  time  develops  35 — 45  mg. 
aldehyde  and  22 — 25  mg.  ammonia  per  litre.  E.  H. 

Acid  Coagulation  of  Milk.  Cecil  Revis  and  George  Arthur 
Payne  {J.  Hygiene ,  1907,  7,  216 — 231). — Rise  in  acidity  is  less  rapid 
than  increase  of  acid-forming  organisms  in  milk.  No  chemical  basis 
for  this  delay  is  found,  and  the  hypothesis  that  the  acid  formed  is 
neutralised  by  some  constituent  of  the  milk  is  not  confirmed. 
Details  are  given  of  the  relationships  between  the  calcium  compounds 
of  caseinogen  and  of  lactic  acid.  At  the  moment  when  the  former  is 
precipitated,  the  calcium  triphosphate  has  been  eliminated,  and  the 
compound  with  lactic  acid  has  reached  a  maximum.  W.  D.  H. 

The  Acid  Reaction  of  Urine.  B.  Wagner  ( Chem .  Zeit.,  1907.  31, 
485). — Experiments  showing  that  the  acidity  of  normal  urine  is  not 
caused  by  phosphates,  but  is  due  mainly  to  organic  acids.  The  author 
succeeded  in  isolating,  by  means  of  ether,  a  compound  of  urea  and 
hippuric  acid  to  which  the  acid  reaction  is  partly  due.  L.  he  K. 

Urine  in  Starvation.  Francis  G.  Benedict  and  A.  R.  Diefendorf. 
Elimination  and  Estimation  of  Creatine  and  Creatinine. 
Francis  G.  Benedict  and  Victor  Caryl  Myers  ( Amer .  J.  Physiol., 
1907,  18,  362—376,  377—396,  397—405,  406— 412).— The  first 
observations  were  made  on  a  woman  who  from  religious  delusions 
reduced  her  diet,  and  part  of  the  time  fasted  absolutely,  not  even 
taking  water  for  three  days.  The  volume  of  the  urine  sank  to  237  c.c. 
in  the  day;  its  sp.  gr.  was  l-035.  The  nitrogen  output  increased  for 
the  first  three  days  and  then  sank  ;  on  one  day  the  output  was  only 
317  grams.  The  total  potential  energy  of  the  urine  was  less  than 
in  fasting  men.  There  were  indications  of  acidosis.  The  preformed 
creatinine  excretion  was  low,  being  only  11  mg.  per  kilo,  of  body- 
weight  ;  the  preformed  creatine  increased  markedly  during  fasting  and 
disappeared  at  the  conclusion  of  the  fast.  The  faeces  showed  an 
abnormally  high  percentage  of  ash  and  fatty  acids. 

The  creatinine  excretion  in  women  is  usually  lower  than  in  men,  and 
elderly  people  excrete  less  than  younger  people  of  the  same  weight ; 
still  there  is  a  rough  proportionality  to  the  body  weight  and  not  to  the 
active  mass  of  protoplasmic  tissues,. 
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The  method  used  for  estimating  creatinine  and  creatine  was  Folin’s 
colorimetric  method  ;  the  conversion  of  creatine  into  creatinine  can  be 
accomplished  by  heating  at  117°  for  fifteen  minutes;  at  the  boiling 
temperature,  as  in  Folin’s  work,  it  takes  some  hours.  If  the  urine  is 
kept  for  some  time,  creatinine  is  partly  converted  into  creatine, 
probably  by  bacterial  agencies ;  the  antiseptic  recommended  to  pi’event 
this  is  a  solution  of  thymol  in  chloroform,  1  in  10. 

The  creatine  in  urine  is  probably  independent  of  creatinine ;  its 
presence  is  pathological,  and  it  occurs  in  wasting  diseases  when  flesh 
is  broken  down.  It  is  an  index  of  the  flesh  katabolised  during 
fasting.  W.  D.  H. 

Excretion  of  Boric  Acid  from  the  Human  Body.  Harvey 
W.  Wiley  (< J .  Biol.  Chem.,  1907,  3,  11 — 20). — More  than  80%  of  boric 
acid,  administered  either  as  such  or  as  borax,  is  excreted  by  the 
kidneys.  The  poison  is  a  cumulative  one;  even  ten  days  after  the 
cessation  of  its  administration  an  appreciable  amount  is  found  in  the 
urine.  Boric  acid  increases  the  acidity  of  the  urine ;  borax  diminishes 
it.  No  volatile  compounds  of  boron  are  found  in  the  expired  air. 
The  faeces  contain  about  1%  of  the  amount  given.  The  quantity  in 
the  sweat  brings  up  the  total  recovered  to  85%  of  that  given.  A 
variable  amount  passes  out  by  the  milk  in  nursing  women. 

W.  D.  II. 

Separation  of  Fatin  Normal  Dog’s  Urine.  Bernhard  Schondorff 
( PJlUgers  Archiv ,  1907, 117,  291 — 294.  Compare  Hammerbacher,  ibid., 
1883,  33,  93). — The  urine  of  a  dog  fed  on  lard  (300  grams)  and  horse¬ 
flesh  (100  grams  per  day)  contains  appreciable  amounts  of  fat  which 
can  be  extracted  by  ether.  The  amount  of  fatty  acid  obtained  by 
hydrolysing  the  fat  was  0-12  gram  per  day  or  0‘ 126  gram  of  fat. 

J.  J.  S. 

Action  of  Sodium  Salicylate  on  the  Uric  Excretion.  Pierre 
Fauvel  ( Compt .  rend.,  1907,  144,  932 — 934). — If  adose  of  3 — 4 grams 
of  sodium  salicylate  is  administered  to  an  adult  subject,  the  amounts 
of  xanthine  bases  and  uric  acid  excreted  on  the  day  of  treatment  rise 
considerably  above  the  normal,  bub  fall  considerably  below  it  on  the 
following  day.  On  the  other  hand,  small  doses  (1 — 2  grams)  of  the 
salicylate  reduce  the  amounts  of  xanthine  bases  and  uric  acid  excreted. 
From  experiments  on  a  subject  who  had  been  fed  on  a  diet  containing 
a  minimum  quantity  of  purine,  the  author  concludes  that 
sodium  salicylate  does  not  increase  the  production  of  uric  acid  and 
xanthine  bases,  but  by  accelerating  their  excretion,  eliminates  part 
of  the  acid  normally  contained  in  the  tissues,  so  that  when  its 
action  ceases,  excretion  diminishes  until  the  organism  has  regained  its 
normal  amount  of  uric  acid.  E.  H. 

The  Distribution  of  Nitrogen  in  Urine  under  the  Influence 
of  Different  Types  of  Food.  Bernhard  Schondorff  ( Pfliiyer’s 
Archiv,  1907,  117,  257 — 274.  Compare  Bleibtreu,  Abstr.,  1890,  279; 
Schultze,  ibid.,  280 ;  Folin,  Abstr.,  1905,  ii,  183). — It  has  been 
found  that  when  dogs  are  fed  entirely  with  meat  the  amount  of 
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nitrogen  as  urea  compared  with  the  total  nitrogen  increases  con¬ 
siderably  and  may  reach  a  maximum  value  of  97‘98%  of  the  total.  If 
food  is  then  dispensed  with,  the  proportion  of  urea  nitrogen  can  fall  as 
low  as  75'44%of  the  total.  With  food  of  an  entirely  carbohydrate  and 
fatty  nature,  the  mean  value  is  85 — 86%  of  the  total.  J.  J.  S. 

Alkylureas  [Alkylcarbamides]  and  Alkylamines.  Otto  Folin 
{J.  Biol.  Chem.,  1907,  3,  83 — 86). — In  feeding  experiments  with 
creatine,  search  was  made  in  the  urine  for  methylcarbamide  or  methyl- 
amine  to  account  for  some  of  the  missing  creatine  ;  the  result  was  nega¬ 
tive.  Still,  all  human  urines  contain  small  amounts  of  methylcarbamide, 
and  some  urines,  especially  in  typhoid  fever,  also  contain  appreciable 
amounts  of  methylamine,  and  ammonia  elimination  is  here  also  high. 
These  substances  can  be  detected  by  Hoffmann’s  carbylamine  reaction. 
On  nitrogen-rich  diets,  4%  to  6%  of  the  urea  is  in  the  form  of  methyl¬ 
carbamide  ;  on  low  nitrogen  diets  the  methylcarbamide  excretion 
diminishes,  but  it  is  never  entirely  absent. 

Methylamine  (or  other  alkylamines)  can  be  formed  by  the  hydrolysis 
of  ordinary  amino-acids,  and  there  is  no  necessity  for  assuming  any 
genetic  relationship  between  the  methylamine  groups  of  the  food  and 
those  of  the  urine  where  experimental  evidence  in  favour  of  such  a 
relationship  is  wanting.  \Y.  D.  H. 

Indoxyl  Sulphate  in  the  Urine  of  the  Insane.  J.  Harvey 
Borden  (J.  Biol.  Chem.,  1907,  2,  575—602). — Indole  is  not  a  factor 
of  importance ;  it  may  be  present  in  excess  in  insanity,  or  it  may  not. 
Its  amount  bears  no  relation  to  any  mental  condition  or  form  of 
insanity.  W.  D.  H. 

Excretion  of  Quinine  in  Human  Urine.  Bichard  Schmitz 
{Arch.  exp.  Path.  Pharm.,  1907,  56,  301 — 313). — When  given  by  the 
mouth,  quinine  is  excreted  by  the  urine  to  the  extent  of  27%  on  the 
average;  when  given  subcutaneously,  this  figure  sinks  to  16.  The 
remainder  is  destroyed  in  the  organism.  The  capacity  to  destroy 
quinine  does  not  increase  by  prolonged  medication.  Some  improve¬ 
ments  are  suggested  in  Kleine’s  method  for  the  estimation  of  quinine. 
The  quinine  in  the  urine  is  unchanged ;  derivatives  such  as  Kerner’s 
dihydroxyquinine  were  not  found.  W.  D.  H. 

The  Non-dialysable  Material  of  the  Urine.  Kumoji  Sasaki. 
Excretion  of  Chondroitin-sulphuric  Acid  in  Urine.  Ch.  Pons. 
The  Amount  of  Non-dialysable  Material  in  the  Urine  of 
Women  in  Health  and  Disease.  M.  Savare  {Beitr.  chem.  Physiol. 
Path.,  1907,  9,  386—392,  393—400,  401— 407).— The  non-dialysable 
material  of  the  urine  consists  of  chondroitin-sulphuric  acid,  nucleic 
acid,  and  traces  of  protein.  The  amount  varies  from  0'2  to  0'68  gram 
per  litre.  When  injected  into  rabbits,  it  causes  no  toxic  effects. 

The  amount  of  chondroitin-sulphuric  acid  was  estimated  from  the 
yield  of  sulphur,  and  in  human  urine  amounts  to  0  08  to  0*09  gram  in 
the  twenty -four  hours.  In  dogs  and  rabbits  the  amount  is  absolutely 
smaller,  but  relatively  to  their  body-weight  greater. 

In  twenty  normal  non-pregnant  women,  the  total  non-dialysable 
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material  averaged  0‘44  gram  per  litre ;  in  pregnancy  (average  of 
25  cases)  this  rose  to  0  6  gram,  but  this  small  rise  is  not  considered 
noteworthy.  In  nephritis  the  average  (7  cases)  was  07,  and  in 
eclampsia,  2‘2 — 6-97  (4  cases).  Whether  the  material  from  cases  of 
eclampsia  is  toxic  was  not  investigated.  W.  D.  H. 

Alcaptonuria.  Archibald  E.  Garrod  and  J.  Wood  Clarke 
( Bio-Chem .  J.,  1907,  2,  217 — 220). — Another  case  of  alcaptonuria  is 
recorded  in  which  the  ratio  homogentisic  acid  :  nitrogen  was  in  accord 
with  that  obtained  in  other  cases.  Full  details  are  given,  and  the 
case  is  noteworthy  as  occurring  in  a  female.  There  was  no  evidence 
of  the  same  condition  having  occurred  in  the  family,  and  there  was  no 
blood  relationship  between  the  parents  as  is  commonly  the  case.  A 
second  alcapton  acid  (uroleucic  acid)  was  not  detected.  W.  D.  H. 

Action  of  the  Benzidine  Dyes  on  Mice  Infected  with 
Trypanosoma.  C.  M.  Wenyon  («/.  Hygiene,  1907,  7,  273 — 290). — 
The  relative  action  of  various  benzidine  dyes  and  the  relative 
resistance  of  different  forms  of  trypanosoma  to  the  action  of  the 
pigments  are  detailed.  T.  dimorphon  is  the  most  resistant  to  all 
forms  of  medication,  and  the  drug  which  promises  success  is  the  azo-dye 
from  2  :  7-diaminonaphthalene-3  :  6-disulphonic  acid  +  benzidine,  but 
this  has  to  be  given  in  repeated  doses.  It  is  hoped  more  successful 
results  will  be  obtained  in  larger  animals.  W.  D.  H. 

Treatment  of  Trypanosomiasis.  Benjamin  Moore,  Maximilian 
Nierenstein,  and  John  L.  Todd  ( Bio-Chem .  J.,  1907,  2,  300—324). 
— Parasitic  protozoa  are  differently  susceptible  to  drug  treatment  in 
different  phases  of  their  life-history,  and  therefore  treatment  with 
successive  drugs  is  necessary.  In  rats  affected  with  Trypanosoma 
brucei,  combined  treatment  with  atoxyl  and  mercuric  chloride  gave 
better  results  than  treatment  with  the  former  alone,  and  it  is 
suggested  this  should  be  tried  in  men.  Ehrlich  and  Bertheim  state 
that  atoxyl  is  the  sodium  salt  of  j9-aminophenylarsonic  acid  with 
4HgO.  The  present  analyses  support  this  view,  but  the  amount  of 
water  found  was  rather  less.  W.  D,  H. 

Action  of  Metals  Of  the  Nickel  Group.  Friedrich  Wohlwill 
(Arch.  exp.  Path.  Pharm.,  1907,  50,  403 — 409). — The  four  metals, 
iron,  manganese,  nickel,  and  cobalt,  have  an  identical  action  in 
causing  capillary  hypersemia  of  the  alimentary  tract.  Accompanying 
this  there  are  nervous  symptoms,  and  it  is  possible  these  may  be  due 
to  direct  action  on  the  central  nervous  system.  The  metals  mentioned 
differ  from  arsenic  in  the  difficulty  with  which  they  are  absorbed  from 
the  alimentary  canal.  W.  D.  H. 

Pharmacological  Action  of  Thorium.  Torald  Sollmann  and 
E.  D.  Brown  (Amer.  J.  Physiol.,  1907,  18,  426 — 456). — Thorium 
nitrate  is  an  astringent  irritant ;  it  precipitates  proteins  and  blood, 
and  its  effects  are  due  to  this.  Its  toxicity  is  low,  and  if  dissolved  in 
sodium  citrate  solution,  its  astringent  effects  are  abolished.  It  is 


496 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


neither  absorbed  nor  excreted  by  the  alimentary  canal.  If  given 
subcutaneously,  it  is  rapidly  excreted  in  the  urine.  Trustworthy 
methods  of  estimation  in  the  tissues  and  fluids  were  not  found.  In 
general,  it  resembles  aluminium.  W.  D.  H. 

Poisonous  Action  of  Thorium.  Arthur  F.  Chace  and 
William  J.  Gies  ( Amer .  J.  Physiol .,  1907,  18,  457 — 475). — The  ex- 
\  eriments  were  made  with  thorium  chloride.  An  intravenous  dose  of 
7  mg.  per  kilo,  of  body-weight  in  a  dog  caused  death  ;  other  dogs  stood 
larger  doses.  Subcutaneous  injection  caused  local  irritation  and 
sloughing  (due  to  its  astringent  action),  muscular  twitchings,  and 
weakness.  If  given  by  the  mouth,  the  main  symptoms  were  impaired 
appetite  and  vomiting.  W.  D.  H. 

Action  of  Mesityl  Oxide,  Phorone,  and  Acetone  on  the 
Animal  Body.  Louis  Lewin  {Arch.  exp.  Path.  Pharm.,  1907,  56, 
346 — 356). — Acetone,  when  heated  with  strong  mineral  acids,  yield 
water  and  1  mol.  of  mesityl  oxide  for  every  2  molecules  of  acetone. 
Mesityl  oxide  causes  narcosis  and  paralysis  in  frogs  and  mammals,  and 
repeated  doses  produce  death.  The  faeces,  urine,  and  breath  have  a 
strong  unpleasant  odour.  When  acetone  is  condensed  by  hydrogen 
chloride,  3  molecules  yield  2  of  water  and  1  of  phorone ;  this  pro¬ 
duces  similar  symptoms.  The  greater  part  of  the  substances  given, 
leave  the  body  as  a  substance  rich  in  sulphur.  The  identity  of  the 
compound  formed  is  discussed  at  length  ;  it  is  probably  combined 
with  a  sulphhydryl  group.  Acetone  does  not  lead  to  the  production 
of  this  substance.  W.  D.  H. 

The  Biological  Behaviour  of  Phenylalkylamines  and 
Phenylalkylammonium  Bases.  Hermann  Hildebrandt  ( Beitr . 
chem.  physiol.  Path.,  1907,  9,  470 — 480.  Compare  Abstr.,  1906,  ii, 
110). — When  dimethyl-o-toluidine  is  administered  to  dogs,  the  methyl 
group  undergoes  oxidation  in  the  organism,  although  dimethyl-o-amino- 
benzoic  acid  has  not  been  isolated  from  the  urine.  Dimethylanthranilic 
acid  itself  has  a  much  more  pronounced  toxic  effect  than  the  isomeric 
para-compound,  and  in  the  urine  a  readily  soluble  compound  with 
glycuronic  acid  is  present. 

The  urine  of  a  dog  to  which  dimethyl-o-toluidine  has  been  adminis¬ 
tered,  yields  dimethyl-y>-aminophenol  after  precipitating  with  lead 
acetate  and  hydrolysing  with  sulphuric  acid.  This  indicates  that  not 
merely  is  the  methyl  group  oxidised,  but  that  also  a  phenolic  hydroxyl 
is  introduced  in  the  para-position  with  respect  to  the  nitrogen.  The 
urine  in  this  case  is  coloured  deep  red,  and  shows  the  spectrum  of  oxy- 
hsemoglobin,  just  as  when  arsine,  phthallin,  or  helvellic  acid  is  adminis¬ 
tered.  Dimethylaniline  causes  the  elimination  of  considerable  amounts 
of  albumin  in  the  urine,  and  dimetbyl-/?-aminophenol  can  be  obtained 
from  the  lead  precipitate  and  also  small  amounts  of  the  isomeric  ortho¬ 
compound. 

Dimethylaniline  oxide  has  not  the  same  physiological  action  as 
dimethylaniline,  but  is  transformed  into  the  two  isomeric  amino- 
phenols. 
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/)-Bromodimethylaniline  yields  p-bromo-o-dimethylaminophenol  in 
the  organism.  The  phenol  has  pronounced  physiological  action  and 
couples  with  glycuronic  acid. 

It  is  probable  that  the  urine  obtained  from  dogs  fed  with  dimethyl- 
aniline  contains  Griess’  jo-trimethylphenolammonium,  which  can  pass 
through  the  organism  unaltered. 

Phenyltrimethylammonium  hydroxide  is  a  strong  poison.  This 
quaternary  base  and  also  the  corresponding  bases  from  o-  and  p-di- 
methyltoluidine  do  not  resemble  muscarine,  whereas  benzyltrimethyl- 
ammonium  bromide,  m.  p.  215°,  does.  The  quaternary  bases  do  not 
appear  to  undergo  molecular  transformation  in  the  organism. 
i  Auwers  and  Dombrowski’s  base  from  formaldehyde,  dimethylaniline, 
and  /3-naphthol  (Abstr.,  1906,  i,  380)  has  the  characteristic  amine 
action.  The  corresponding  ammonium  salts  are  poisonous.  J.  J.  S. 

Lysol  and  Cresol  Poisoning.  Manfred  Bial  (Arch.  exp.  Path. 
Pharm.,  1907, 56, 416 — 419),  Oskar  Wandel  (ibid.,  420 — 421.  Compare 
this  vol.,  ii,  380). — Polemical  on  the  question  as  to  the  relative  amount 
of  free  cresol  and  its  glycuronate  excreted  by  the  bile.  W.  D.  H. 

Toxic  Action  of  Saponin.  Raymond  Foss  Bacon  and 
Harry  T.  Marshall  (Philippine  J .  Sci.,  1906,  1,  1037 — 1043). — The 
saponin  from  Entada  scandens  is  highly  toxic  for  rabbits  and  guinea- 
pigs  ;  it  is  also  powerfully  haemolytic,  but  loses  this  power  after  the 
addition  of  horse’s  serum.  No  immunity  could  be  demonstrated  in 
rabbits  or  guinea-pigs  previously  treated  by  intraperitoneal  doses  of 
saponin  or  of  a  saponin  serum  mixture.  Amcebse  from  dysenteric 
patients  and  from  tap-water  are  destroyed  by  saponin,  the  cells  bursting 
with  explosive  violence,  whereas  atmospheric  bacteria  grow  abundantly 
in  a  solution  of  crude  saponin.  J.  J.  S. 
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Cleavage  of  Gliadin  by  Bacillus  mesentericus  vulgatus. 
Emil  Abderhalden  and  Oskar  Emmerling  (Zeitsch.  physiol.  Ghent., 
1907,  51,  394 — 396). — The  Bacillus  mesentericus  vulgatus  was  allowed 
to  act  on  gliadin  for  six  weeks ;  among  the  products  isolated  were 
glycine,  leucine,  alanine,  proline,  aminovaleric  acid,  and  glutamic  acid. 
The  ferments  of  the  micro-organism  are  thus  able  to  split  the  protein 
down  to  amino-acids,  the  small  yield  of  which,  however,  is  attributed 
to  the  comparatively  short  time  the  action  lasted.  W.  D.  H. 

Influence  of  Lactose  and  Lactic  Acid  on  the  Decom¬ 
position  of  Caseinogen  by  Micro-organisms.  Otakar  Laxa 
( Milchw .  Zentr.,  1907,  3,  200 — 207). — Sterile  artificial  media 

vol.  xcii.  ii.  34 


498 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


containing  mineral  salts,  3%  of  easeinogen,  and  in  some  cases  either 
1%  of  lactose  or  0‘8%  of  lactic  acid  were  inoculated  with  certain 
organisms  isolated  from  hard  cheese.  The  organisms  were  lactic  acid 
producers  of  the  type  Bacillus  lactis  acidi,  two  gelatin  liquefying 
bacilli,  Oidium  lactis,  two  moulds,  and  Pencillium.  It  was  found  that 
the  proteolytic  action  of  the  gelatin  liquefying  bacilli  was  stimulated 
to  a  certain  extent  by  lactose  and  inhibited  by  lactic  acid  to  a  degree 
which  varied  with  the  organism  in  question.  Hence  only  a  very 
limited  proteolysis  of  the  easeinogen  of  a  caseinogen-lactose  medium 
took  place  when  it  was  inoculated  both  with  a  gelalin  liquefying 
organism  and  a  lactic  acid  producing  one.  So  also,  was  the  proteolysis 
very  limited  when  a  caseinogen-lactic  acid  medium  was  inoculated 
with  a  gelatin  liquefying  organism  alone.  The  addition  of  Oidium 
lactis  in  either  case  brought  about  a  greatly  increased  digestion  of  the 
easeinogen.  The  disappearance  of  lactic  acid  shown  by  other  experi¬ 
ments  to  be  concomitant  with  the  growth  of  this  mould,  indicated  the 
mechanism  of  the  symbiosis.  The  known  phenomena  of  cheese 
ripening  are  discussed  in  the  light  of  these  results.  G.  S.  W 

The  Kinds  of  Lactic  Acid  Produced  by  Lactic  Acid 
Bacteria.  P.  G.  Heinemann  {J.  Biol .  Chem.,  1907,  2,  603 — 612) — 
Milk  naturally  soured  at  the  room  temperature  contains  chiefly  cMactic 
acid,  whilst,  at  37°,  it  contains  chiefly  the  r-acid,  with  7-acid  in  excess  if 
kept  for  several  days.  Streptococcus  lacticus  and  S.  pyogenes  produce 
c7-acid ;  B.  aerogenes  produces  l- acid.  The  r-acid  is  not  known  to  be 
the  product  of  one  species  only,  but  is  the  result  of  the  formation  of 
d-  and  7-acids  by  at  least  two  kinds  of  micro-organism.  The  presence 
of  the  d-acid  alone  is  a  more  favourable  condition  in  dairy  work, 
the  absence  of  the  7-acid  indicating  the  absence  also  of  other  volatile 
acids,  gas,  and  ethyl  alcohol  which  the  B.  aerogenes  gives  rise  to. 

W.  D.  H. 

Fixation  of  Nitrogen  by  the  Nodule-former.  R.  Greig  Smith 
(J.  Soc.  Chem.  Ind.,  1907,  20,  304 — 307). — When  nodule  bacteria  are 
cultivated  in  saccharin  media  they  usually  at  once  produce  slime  as 
in  the  majority  of  leguminous  root  nodules.  In  the  nodules  them¬ 
selves  there  is  probably  a  continuous  production  of  slime  which,  as  it  is 
not  exuded,  must  be  utilised  by  the  plant. 

Quantitative  experiments  on  nitrogen  fixation  by  nodule-bacteria 
showed  that  fixation  depended  on  the  production  of  slime  and  that  the 
greater  the  amount  of  slime  produced  the  greater  was  the  amount  of 
nitrogen  fixed.  The  media  on  which  fixation  occurred  were  perman¬ 
ently  alkaline. 

The  slime  is  nitrogenous  and  the  essential  constituent  is  a  gum  which 
is  sometimes  dextro-  and  sometimes  lsevo-rotatory.  When  hydrolysed, 
the  gum  yields  dextrose  and  galactose. 

Nodule-bacteria  are  found  in  the  stems  of  lupins  ;  these  bacteria, 
which  exist  under  conditions  of  acidity,  are  unable  at  once  to  produce 
slime.  They  acquire  this  power  after  a  time  under  suitable  treatment. 
The  carbon  necessary  for  the  production  of  slime  may  be  in  the  form 
of  dextrose,  leevulose,  sucrose,  maltose,  or  mannitol;  glycerol  may  be 
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used,  but  lactose  is  very  unsuitable.  Nitrogen  is  Dot  essential,  but  the 
production  of  slime  is  accelerated  by  the  presence  of  asparagine  or 
nitrates ;  inorganic  ammonium  salts  are  unsuitable. 

Field  peas  in  different  months  yielded  similar  bacteria,  whilst  blue 
lupin  nodules  yielded  several  races.  In  one  case  a  single  lupin  nodule 
yielded  three  distinct  races.  It  is  suggested  that  a  universal  nitragin 
consisting  of  a  mixed  culture  of  active  slime-forming  bacteria  should 
be  used  for  all  leguminous  crops.  N.  H.  .J.  M. 

The  Size  of  the  Cells  of  Pleuroeoccus  and  Saccharomyces 
in  Neutral  Salt  Solutions.  Eric  Drabble,  Hilda  Drabble,  and 
Daisy  G.  Scott  ( Bio-Chem .  J.,  1907,  2,  221 — 229). — The  cells 
decrease  in  size  with  increase  in  the  external  osmotic  pressure  of  the 
salt  solution  in  which  they  lie.  The  decrease  commences  when  the 
pressure  is  lower  than  that  of  the  cell  sap.  The  plasmolytic  method 
of  determining  the  osmotic  pressure  of  the  cell  sap  in  these  organisms 
is  therefore  untrustworthy,  although  in  the  mature  cells  of  multi¬ 
cellular  plants  it  gives  correct  results.  W.  D.  H. 

Production  of  Glycerol  in  Alcoholic  Fermentation. 

Rudolph  Reisoh  ( Gentr .  Baht .  Par.,  ii,  1907,  18,  396 — 398). — The 
production  of  glycerol  in  musts  occurs  chiefly  during  the  early  stages 
of  fermentation  and  diminishes  rapidly  towards'  the  end.  It  has  no 
relation  to  alcohol  production  ;  glycerol  is  not  therefore  a  direct 
product  of  fermentation,  but  a  metabolic  product  of  the  yeast.  The 
more  nitrogenous  must  (iV’=0,098%)  yielded  somewhat  more  glycerol 
than  a  less  nitrogenous  one  (N  =  0  039%)  ;  the  amount  of  nitrogen 
does  not,  however,  seem  to  be  of  importance.  N.  H.  J.  M. 

Invertase  in  Apple  Must  and  Cider.  G.  Warcollier 
( Cornpt .  rend.,  1907,  144,  987 — 990). — No  change  in  the  amounts  of 
sucrose  or  of  reducing  sugars  naturally  present  in  apple  must  takes 
place  when  this  material  is  partially  neutralised  with  sodium  hydroxide 
and  kept  at  56°  during  one  hour,  whence  it  is  concluded  that  invertase 
does  not  occur  in  apple  must  and  that  the  preliminary  inversion  of 
sucrose,  which  occurs  in  the  change  of  apple  must  into  cider,  must  be 
due  to  the  action  of  invertase  secreted  by  the  yeast  cells  and  that 
the  ferment  diffuses  from  the  latter  into  the  must  where  it  is  capable 
of  existing  for  considerable  periods.  Invertase  must  occur  naturally  in 
apples,  since  sucrose  is  inverted  during  the  ripening  of  the  fruit 
and  it  is  suggested  that  the  ferment  is  destroyed  during  the  pressing 
of  the  apples,  perhaps  as  the  result  of  precipitation  by  tannin. 

T.  A.  H. 

Occurrence  of  Coumarin  in  Achlys  triphylla.  (J.  E.  Bradley 
(J.  Amer,  Chem.  Soc.,  1907,  29,  606 — 607). — The  odour  of  Achlys 
triphylla  is  not  due  to  a  volatile  oil,  but  to  the  presence  of  about  0  2% 
of  coumarin,  a  large  proportion  of  which  occurs  in  the  leaf  stalks. 
Mature  plants  give  the  best  yield.  E.  G. 
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The  Physiologically  Active  Constituents  of  Certain 
Philippine  Medicinal  Plants.  Raymond  Foss  Bacon  ( Philippine 
J.  Sci.,  1906,  1,  1007 — 1036). — -The  alkaloids  obtained  from  the  bark 
of  Alstonia  scholaris,  commonly  known  as  dila,  have  been  investigated 
(compare  Hesse,  this  Journ.,  1876,  i,  276  ;  Abstr.,  1881,  448;  Harnack, 
Abstr.,  1879,  332).  The  amount  of  ditamine  obtained  is  only  some 
0  3  gram  per  5  kilos,  of  bark.  A  few  qualitative  reactions  only 
have  been  conducted  with  the  alkaloid.  Echitamine  is  soluble  in 
ether  when  freshly  precipitated,  but  the  crystals  appear  to  be 
insoluble.  The  base  liberates  ammonia  from  ammonium  salts  and  with 
calcium  or  sodium  chlorides  yield  the  corresponding  hydroxide  and 
echitammonium  chloride  which  crystallises  readily.  The  base  melts 
and  decomposes  at  200 — 208°  when  rapidly  heated,  and  when  boiled 
with  hydrochloric  acid  does  not  yield  a  reducing  sugar.  Alkali 
hydroxides  precipitate  the  base  from  concentrated  solutions  of  the 
chloride.  Electrical  conductivity  determinations  of  aqueous  solutions 
of  the  alkaloid  indicate  that  it  is  a  much  stronger  base  than  piperidine. 
The  minimum  fatal  dose  for  a  guinea-pig  appears  to  be  about  0'025 
gram  per  kilogram  of  body-weight. 

Datura  alba  contains  hyoscine,  hyoscyamine,  and  atropine  ;  in  the 
air-dried  leaves  the  total  amount  of  alkaloids  is  021%,  in  the  seeds 
0465,  and  in  the  wood  and  roots  0-17,  and  90%  of  the  totals 
consists  of  hyoscine.  Hesse’s  description  of  the  properties  of  this 
alkaloid  is  confirmed. 

Brazilin  has  been  isolated  from  Sappan  wood  ( Ccesalpinia  sappan ). 
A  saponin  has  been  isolated  from  the  wood  of  Entada  scandens 
(locally  known  as  gogo)  in  the  form  of  a  white,  amorphous  powder,  or 
in  some  cases  in  crystalline  needles.  It  dissolves  in  water,  yielding  a 
faintly  acid  solution  which  readily  froths.  When  heated,  it  begins  to 
turn  brown  at  180°  and  at  higher  temperatures  chars.  It  is  not 
precipitated  by  saturating  its  aqueous  solution  with  ammonium 
sulphate,  but  readily  holds  many  solids  in  suspension  ;  it  emulsifies  oils 
and  prevents  the  crystallisation  of  various  compounds.  It  does  not 
reduce  Fehling’s  solution,  but  when  boiled  with  dilute  acids  yields  a 
sapogenin,  C2&H4203,  and  galactose.  Sapogenin  is  also  obtained  by 
the  action  of  species  of  Penicillium  on  saponin,  carbon  dioxide  being 
evolved.  It  forms  colourless  needles,  insoluble  in  water,  acids,  or 
alkalis,  but  soluble  in  most  organic  solvents.  It  does  not  change 
when  heated  to  270°. 

A  number  of  fish  poisons  obtained  from  vegetable  sources  have 
been  examined.  The  fruit  of  Croton  tiglium  contains  crotin. 
Anamirta  cocculus  contains  picrotoxin  (Abstr.,  1888,  845,  846). 
Albizzia  saponaria,  Pithecolobium  acle,  Barringtonia  luzoniensis , 
Ganophyllum  obliquum ,  and  Maesa  denticulata  all  contain  saponine. 

The  stem  of  Tinospora  crispa  does  not  contain  any  physiologically 
active  compounds.  Argemone  mexicana  does  not  contain  morphine, 
but  some  other  alkaloid.  Erythroxylon  burmanicum  does  not  contain 
cocaine. 

From  the  seeds  of  Ccesalpinia  bonduoella  a  mixture  of  resins  termed 
bonducin  has  been  isolated,  this  has  no  action  on  guinea-pigs,  but 
possesses  a  strong,  astringent  taste. 


VEGETABLE  physiology  and  agriculture. 


501 


The  purging  oils  from  Aleurites  moluccana,  A.  trisperma,  and 
Jatropha  curcas  have  been  examined.  J.  J.  S. 

Presence  of  Mannitol  in  the  Jasminaceae.  J.  Vintilesco 
(J.  Pharm.  Chim.,  1907,  [vi],  25,  373 — 377.  Compare  this  vol.,  ii, 
123). — tZ-JVlannitol  has  been  obtained  from  the  leaves  and  branches  of 
Jasminum  officinale  and  J.  nudijlorum,  and  is  probably  also  present  ia 
J.  fruticans.  T.  A..  H. 

English  and  French  Rhubarb.  Alexander  Tsciiirch  and  J. 
Edner  (Arch.  Pharm,.,  1907,  245,  139 — 14  9.  Compare  Abstr.,  1906, 
ii,  851,  and  Hesse,  Abstr.,  1900,  i,  41). — From  a  sample  of  English 
rhubarb  root  there  were  isolated,  in  part  after  hydrolysis  :  chrysopbanic 
acid,  emodin,  isoemodin  (rhabarberone),  rheum-red,  rheonigrins,  and 
dextrose ;  rhein  could  not  be  identified  with  certainty,  and  rhaponticin 
was  absent.  The  source  of  the  drug  was  evidently  Rheum  officinale. 

From  a  sample  of  French  rhubarb  root  there  were  isolated  : 
rhaponticin  (yielding  rhapontigenin  and  dextrose  on  hydrolysis), 
chrysophanic  acid,  and  chrysopontin ;  emodin  and  rhein  were  absent. 
Tho  source  of  the  drug  was  evidently  Rheum  rhaponticum. 

C.  F.  B. 

Fruit  of  Smilacina  Racemosa  and  S.  Bifolia.  C.  G.  Eldredge 
and  L.  M.  Liddle  ( Ghem .  News,  1907,  95,  182 — 183). — An  investiga¬ 
tion  of  the  berries  of  these  two  species  shows  that  they  both  seem  to 
possess  the  same  general  properties.  Potassium  hydrogen  tartrate, 
potassium  hydrogen  oxalate,  tannic  acid,  and  a  small  amount  of  gum 
are  found  in  the  ripened  fruit  of  both  species.  The  husks  contain  a 
small  quantity  of  calcium  oxalate,  also  laevulose  with  possibly  a  little 
dextrose  ;  these  two  sugars  are  also  present  in  the  fleshy  part  of  the 
berry.  Olein,  palmitin,  and  pure  laevulose  are  found  in  the  nutlets. 

W.  H.  G. 

Cultivation  of  Leguminous  Fodders.  J.  Dumont  and  Chv 
Dupont  (Compt.  rend.,  1907,  144,  985 — 987). — It  is  found  that  of  two' 
soils  of  similar  composition  as  regards  content  of  carbon,  hydrogen, 
nitrogen,  and  total  organic  matter,  the  one,  which  has  previously 
borne  vines,  yields  a  much  better  crop  of  lucerne,  sainfoin,  or  clover 
than  that  which  has  previously  produced  a  crop  of  lucerne.  The  yield 
of  a  leguminous  crop  from  soil,  which  has  produced  a  crop  of  lucerne, 
may  be  somewhat  increased  by  aeration,  by  the  addition  of  humus,  or, 
better,  by  admixture  of  10%  of  vineyard  soil,  but  is  scarcely  affected 
by  adding  mineral  manures.  T.  A.  H. 

Quantity  of  Plus-Sugar  Calculated  as  Anhydrous  Rafflnose 
contained  in  Beetroot.  Henri  Pellet  and  L^on  Pellet  (Chem. 
Zentr.,  1907,  i,  484  ;  from  Bull.  Assoc,  chim.  Suer.  Dist.,  24, 
454 — 460). — The  researches  of  Herzfeld  (Zeilsch.  Ver.  Rubenzuck.-Ind., 
1906,  751)  and  Neumann  (Zeitsch.  Zuckerind.  Rohm.,  30,  536)  are  dis¬ 
cussed  in  the  original  paper.  Six  samples  of  French  sugar  juices  of 
1906  have  been  found  to  have  practically  the  same  polarising  powers,. 
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both  before  (  +  62,23°)  and  after  (about  -  19°)  inversion,  but  2‘0i% 
of  raffinose  was  detected  in  a  German  sample  of  molasses  of  1905. 

E.  W.  W. 

Treatment  of  Soils  by  Carbon  Disulphide.  Berthold  Heinze 
( Centr .  Bakt.  Par.,  1907,  ii,  18,  462 — 470.  Compare  this  vol.,  ii,  388). 
— Carbon  disulphide  retards  nitrification  generally,  but  especially  the 
nitrification  of  ammonium  sulphate.  Indications  were  obtained  that 
not  only  mustard  oil  but  the  green  substance  of  mustard  has  a 
retarding  effect  on  nitrification,  at  any  rate  for  a  time.  Thio- 
carbonates,  thiosulphates,  sulphides,  and  sulphur  failed  to  yield 
definite  results,  and  further  experiments  will  be  necessary. 

N.  H.  J.  M. 

Action  of  Fresh  Green  Manure  (Peas,  Beans,  and  Vetches 
mixed)  and  Beet  Leaves,  Compared  with  Sodium  Nitrate. 
Wilhelm  Schneidewind,  Diedrich  Meyer,  and  H.  Frese  ( Chem . 
Centr.,  1907,  i,  748  ;  from  Landw.  Jahrb.,  35,  923 — 926). — Results 
obtained  with  two  different  soils  showed  that  the  average  utilisation 
of  nitrogen  as  nitrate  (including  after  effect  in  the  second  year)  was 
82’6%;  that  of  the  mixed  green  manure,  42-8%,  and  that  of  beet 
leaves,  36'2%.  N.  H.  J.  M. 

Experiments  with  Phosphoric  Acid  on  Different  Kinds  of 
Soils.  Wilhelm  Schneidewind,  Diedrich  Meyer,  and  H.  Frese 
(i Chem  Centr.,  1907,  i,  748 — 749  ;  from  Landw.  Jahrb. ,35,  927 — 936). 
— Pot  experiments  with  barley  in  ten  different  soils  showed  that  in 
some  cases  the  amount  of  soil  phosphoric  acid  soluble  in  2%  citric  acid 
gives  indications  as  to  the  requirements  of  the  soil.  Sandy  soils, 
deficient  in  calcium,  magnesium,  and  iron,  containing  appreciable 
amounts  of  citric  acid-soluble  phosphoric  acid  do  not  respond  to 
phosphoric  acid  manure  even  when  the  total  phosphoric  acid  content  is 
low.  Heavy  soils  containing  fair  amounts  of  calcium,  &c.,  only  fail  to 
respond  to  phosphate  manuring  when  they  contain  considerable 
amounts  of  phosphoric  acid  soluble  in  citric  acid. 

In  the  case  of  light  soils  benefited  by  phosphoric  acid,  basic  slag 
was  equal  to  superphosphate,  whilst  bone-meal  also  gave  very  good 
results.  On  heavy  soils,  basic  slag  was  less  satisfactory,  and  bone- 
meal  had  practically  no  effect.  N.  H.  J.  M. 

Action  of  the  Phosphoric  Acid  of  High  and  Low  per  cent. 
Basic  Slag.  Wilhelm  Schneidewind,  Diedrich  Meyer,  and  H. 
Frese  (Chem.  Centr.,  1907,  i,  749  ;  from  Landw.  Jahrb.,  35,  937 — 940). 
— The  same  amounts  of  citric  acid-soluble  phosphoric  acidiproduced  the- 
same  effects  (with  oats  and  winter  rye)  whether  the  basic  slag  con¬ 
tained  high  or  low  percentages.  One  slag  with  a  very  low  percentage, 
but  with  a  high  percentage  of  fine  meal,  acted  far  better  than  the  others. 
Superphosphate,  precipitated  phosphate,  and  Wolter’s  phosphate  were 
found  to  be  far  more  efficient  than  basic  slag,  whilst  calcium 
triphosphate  and  Florida  phosphate  had  no  effect.  Steamed  basic 
slag  gave  much  more  unsatisfactory  results  than  ordinary  slag. 

N.  H.  J.  M. 
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Modification  of  Volhard's  Method  for  the  Estimation  of 
Chlorides.  M.  A.  Rosanoff  and  Arthur  E.  Hill  ( J .  Amer.  Ghem . 
Soc.,  1907,  29,  269 — 275). — Volhard’s  process  for  the  estimation  of 
halogens  consists,  as  is  well  known,  in  adding  excess  of  standard  silver 
solution  and  titrating  the  non-precipitated  silver  with  potassium 
thiocyanate  with  ferric  alum  as  indicator. 

The  authors  have  found  that  when  estimating  chlorides  it  is 
absolutely  necessary  that  the  silver  chloride  should  be  removed  by 
filtration  before  titrating  with  thiocyanate.  With  bromides  or  iodides, 
this  is  unnecessary.  L.  de  K. 

Direct  Separation  of  Chlorides  and  Bromides.  Launcelot  W. 
Andrews  (J.  Amer.  Chem.  Soc.,  1907,  29,  275 — 283). — If  the  amount 
of  potassium  chloride  in  commercial  potassium  bromide  is  supposed  to 
be  5 — 10%,  0  6  gram  of  the  sample  is  boiled  in  a  large  flask  with 
250  c.c.  of  water,  36  c.c.  of  W/5  potassium  iodate,  and  20  c.c.  of  2V 
nitric  acid.  If  the  chloride  is  below  5%,  more  iodate  and  acid  should  be 
used.  The  liquid  is  now  boiled  down  to  90  c.c.,  and  after  testing  the 
escaping  steam  for  bromine  by  means  of  fluorescein  paper,  the  final 
test  for  bromine  is  made  by  passing  it  through  a  solution  of  potassium 
iodide  faintly  acidified  with  hydrochloric  acid.  When  this  remains 
colourless,  the  bromine  has  completely  disappeared  and  the  iodine  is 
now  removed  by  adding  1 — l'Sc.c.  of  20%  solution  of  phosphorous  acid 
and  boiling  for  another  ten  minutes.  The  chloride  remaining  in  the 
solution  is  then  titrated  as  usual  by  Volhard’s  silver  thiocyanate 
method.  When  free  chlorine  has  to  be  determined  in  commercial 
bromine,  3  grams  of  the  sample  are  treated  with  2  grams  of  potassium 
iodide  and  50  c.c.  of  water,  which  fixes  all  the  chlorine  and  part  of  the 
bromine.  The  mixture  is  then  transferred  to  a  Kjeldahl  flask,  60  c.c. 
of  Nf 5  potassium  iodate  and  24  c.c.  of  2W  nitric  acid  are  added,  and 
then  water  up  to  250  c.c.  The  whole  is  now  boiled  to  expel  bromine 
and  iodine  vapours  and  again  boiled  with  phosphorous  acid.  The 
residual  chlorine  is  then  titrated  as  just  directed.  A  special  pipette  for 
measuring  bromine  is  described.  A  Lunge-Rey  weighing  pipette  may 
also  be  used.  L.  de  K. 

Reduction  of  Barium  Sulphate  in  Ordinary  Gravimetric 
Estimations.  Otto  Folin  (J.  Biol.  Ghem.,  1907,  3,  83 — 86). — A 
reply  to  Acree’s  criticism  (Abstr.,  1906,  ii,  897).  Fresh  experiments 
are  brought  forward  in  support  of  the  author’s  contention  {ibid., 
ii,  123)  that  barium  sulphate  precipitates  are  not  reduced  ordinarily 
when  igoited  together  with  filter  paper.  W.  D.  H. 

Detection  and  Estimation  of  Ammonia  in  Methylamine  and 
Volatile  Fatty  Amines.  Maurice  Franqois  ( Compt .  rend.,  1907, 
144,  857 — 859.  Compare  this  vol.,  i,  391). — The  method  of  separat- 
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ing  methylamine  and  ammonia,  already  described,  may  be  applied 
quantitatively  by  taking  a  weighed  quantity,  near  to,  but  not  exceed¬ 
ing,  0'5  gram  of  the  carefully  dried  amine  hydrochloride,  placing  this  in 
a  250  c.c.  flask,  adding  7  c.c.  of  a  30%  solution  of  sodium  hydroxide, 
10  c.c.  of  a  20%  solution  of  sodium  carbonate,  and  5  grams  of  yellow 
mercuric  oxide,  filling  up  to  the  mark  with  water  and  agitating  the 
whole  for  one  hour.  The  freedom  of  the  supernatant  liquid  from 
ammonia  may  then  be  ascertained  by  adding  a  few  c.c.  of  it  to  a 
Nessler  solution  made  by  dissolving  mercuric  iodide  (22*7  grams), 
potassium  iodide  (33  grams),  and  sodium  hydroxide  (35  grams)  in 
sufficient  water  to  form  a  litre  of  solution. 

This  Nessler  solution  when  heated  to  boiling  will  furnish  a  reddish- 
brown  precipitate  if  a  liquid  containing  as  little  as  0-002%  of 
ammonium  chloride  is  added,  but  furnishes  no  precipitate  with  methyl- 
amine  hydrochloride. 

The  amount  of  methylamine  contained  in  the  supernatant  liquid 
may  be  estimated  by  Schlcesing’s  method,  using  litmus  as  an  indicator 
and  baryta  water  as  a  standard  alkali.  The  ammonia  remains  in  com¬ 
bination  with  the  mercuric  oxide  and  may  be  obtained  by  washing  the 
latter  with  water  containing  sodium  hydroxide  and  sodium  carbonate, 
placing  it  in  a  Schlocsing’s  apparatus,  and  adding  potassium  iodide 
which  liberates  the  ammonia,  which  may  then  be  estimated  in  the 
usual  manner. 

This  method  of  estimation  is  equally  applicable  to  di-  and  tri-methyl- 
amine  and  to  mono-,  di-,  and  tri-ethylamine,  but  in  detecting  ammonia 
in  presence  of  di-  and  tri-methylamine  the  bases  must  be  liberated 
from  the  hydrochlorides  by  the  addition  of  a  solution  of  sodium 
hydroxide.  T.  A.  H. 

Berthier’s  Method  for  Estimating  Calorific  Power,  and 
Welter’s  Hypothesis.  Max  Stoecker  ( Zeitsch .  angew.  Chem.,  1907, 
20,  653 — 655).— A  review  of  papers  published  on  this  subject. 
Although  Langbein  {Chem.  Zeit.,  1906,  31,  1115)  has  shown  that 
Bertbier’s  method  for  estimating  the  calorific  power  of  fuels  is 
untrustworthy,  Welter’s  law  nevertheless  holds  true,  provided  the 
combustible  be  in  the  gaseous  state  ;  in  the  case  of  solids,  the  heat 
rendered  latent  on  the  passage  of  the  combustible  from  the  solid  to 
the  gaseous  state  must  be  taken  into  account.  W.  H.  G. 

Laboratory  Apparatus.  [Estimation  of  Carbon  Dioxide. 
Evolution  of  Gases  under  Pressure.]  Nicolae  Teclu  {J.  pr. 
Chem.,  1907,  [ii],  75,  234 — 237). — A  new  form  of  apparatus  for  the 
estimation  of  carbon  dioxide  and  an  apparatus  for  the  evolution  of 
gases  under  high  pressures  are  described  with  illustrations.  G.  Y. 

The  Estimation  of  Potassium  by  the  Platinum  Chloride 

Method.  Henri  J.  F.  de  Vries  {Chem.  Weekblad,  1907,  4,  231 — 242). 
■ — The  causes  of  error  in  the  estimation  of  polassium  by  the  platinum 
chloride  method  are  discussed,  and  the  author’s  views  as  to  the  best 
means  of  avoiding  them  are  stated.  A  summary  of  work  on  this 
subject  is  given.  A.  J.  W. 
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Volumetric  Estimation  of  Dilute  Solutions  of  Alkali 
Hydroxides  containing  Carbonate  by  Winkler’s  Method. 
Max  Le  Blanc  ( Zeitsch .  anorg.  Chem.,  1907,  53,  344 — 348). — In  a 
previous  paper  (Le  Blanc  and  Novotny,  this  vol.,  ii,  22)  it  was  pointed 
out  that,  although  Winkler’s  method  for  the  volumetric  estimation  of 
mixed  alkali  carbonate  and  hydroxide  gives  trustworthy  results  in 
strong  solutions,  errors  arise  with  dilute  solutions  owing  to  the  fact 
that  when  alkali  carbonate  is  added  to  a  solution  of  barium  chloride, 
the  solution  becomes  slightly  acid.  Similarly,  it  is  now  shown  that 
when  gradually  increasing  amounts  of  alkali  carbonate  are  added  to 
mixed  solutions  of  barium  chloride  and  hydroxide,  the  amount  of 
dilute  hydrochloric  acid  required  for  neutralisation  gradually  dimin¬ 
ishes.  The  acidity  increases  with,  but  is  not  proportional  to,  the 
amount  of  carbonate  added.  The  phenomenon  is  analogous  to  the 
carrying  down  of  a  certain  amount  of  barium  hydroxide  from  barium 
chloride  solutions  by  colloidal  arsenic  sulphide.  The  error  is  not 
diminished  by  carrying  out  the  precipitation  at  a  high  temperature, 
but  may  be  to  some  extent  corrected  for  by  control  experiments. 

Owing  -to  a  slight  error  in  deducing  the  formulae,  the  degree  of 
hydrolysis  of  calcium  carbonate  in  aqueous  solution  was  given  incor¬ 
rectly  in  the  former  paper  ;  from  conductivity  measurements,  95%,  and 
from  direct  solubility  measurements,  89%  of  the  salt  is  hydrolysed  at 
18°.  G.  S. 

The  Arsenate  Process  for  the  Separation  of  Magnesium 
and  the  Alkalis.  Philip  E.  Browning  and  W.  A.  Drushkl  (Amer. 
J.  Sci.,  1907,  [iv],  23,  293 — 296). — The  magnesium  is  precipitated 
by  adding  to  the  distinctly  ammoniaca'l  solution  an  excess  (40 — 80%) 
of  ammonium  arsenate.  The  precipitation  may  be  hastened  by  cooling 
in  a  freezing  mixture,  or  more  conveniently  by  adding  one-fifth  of  the 
volume  of  alcohol.  The  precipitate  is  collected  in  a  weighed,  perforated, 
platinum  crucible  containing  an  asbestos  felt,  and  finally  converted  by 
ignition  into  pyroarsenate. 

The  filtrate  is  transferred  to  a  platinum  dish,  10  c.c.  of  fuming 
hydrochloric  and  10  c.c.  of  hydrobromic  acid  are  added,  and  the  whole  is 
evaporated  to  dryness.  Instead  of  hydrobromic  acid,  1 — 3  grams  of 
ammonium  bromide  may  be  employed.  The  residue  after  being 
gently  ignited  is  free  from  arsenic,  and  contains  the  alkalis  as 
chlorides.  These  are  dissolved  in  a  little  water,  transferred  to  a 
weighed  platinum  crucible,  evaporated  with  addition  of  a  little  sul¬ 
phuric  acid  (1  :  1),  gradually  heated  to  redness,  and  finally  weighed  as 
sulphates.  L.  de  K. 

Report  of  the  [American]  Sub  committee  on  Zinc  Ore 
Analysis.  Geobge  C.  Stone  and  W.  George  Waring  (J.  Amer . 
Chem.  Soc.,  1907,  29,  262 — 269). — The  assay  of  zinc  ores  is  in  a  most 
unsatisfactory  state.  The  following  process  is  therefore  recommended. 

The  ore  (if  necessary  after  a  preliminary  fusion)  is  dissolved  in 
nitric,  or  hydrochloric,  acid  and  finally  evaporated  with  excess  of 
sulphuric  acid.  The  mass  is  dissolved  in  water,  and  boiled  for  ten 
minutes  with  a  heavy  sheet  of  aluminium.  To  prevent  oxidation,  both 
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the  filter  and  the  beaker  should  contain  a  strip  of  aluminium.  The 
filtrate  is  neutralised  with  sodium  hydrogen  carbonate,  using  methyl- 
orange  as  indicator,  and  a  few  drops  of  formic  acid  are  added.  If  much 
iron  is  present,  2 — 4  grams  of  ammonium  thiocyanate  are  added,  the 
aluminium  is  removed,  and  the  liquid  is  heated  to  boiling  and  satu¬ 
rated  with  hydrogen  sulphide.  The  zinc  sulphide  is  collected,  washed 
with  hot  water,  and  then  redissolved  in  30 — 40  c.c.  of  water  and 
8 — 10  c.c.  of  hydrochloric  acid.  After  expelling  the  hydrogen  sulphide 
the  zinc  is  estimated  gravimetrieally  as  pyrophosphate  or,  in  experi¬ 
enced  hands,  it  may  also  be  titrated  with  potassium  ferrocyanide  with 
ammonium  heptamolybdate  as  indicator.  L.  de  K. 

Electrolytic  Estimation  of  Lead  in  Tin  Alloys  and  Tinned 
Iron.  Arthur  Westerkamp  [Arch.  Pkarm.,  1907,  245,  132 — 139). — 
About  0  5  gram  of  the  alloy  in  fine  filings  is  treated  with  2 — 3  c.c.  of 
red,  fuming  nitric  acid  of  sp.  gr.  1*52;  after  a  quarter  of  an  hour, 
10 — 15  c.c.  of  dilute  nitric  acid  are  added,  and  the  whole  is  digested 
on  the  water-bath  for  a  quarter  of  an  hour  ;  it  is  then  allowed  to  cool 
and  filtered,  and  from  the  filtrate  the  lead  is  precipitated  electrolyti- 
cally  as  the  dioxide  on  an  anode  of  platinum  gauze  by  means  of  a 
current  of  0  2  ampere  at  2 — 3  volts,  the  operation  requiring  twelve 
hours. 

The  use  of  anhydrous  nitric  acid  is  essential ;  in  an  alloy  of  2-5% 
of  lead  with  tin  the  amounts  of  lead  found  were  2-365%  and  2-205% 
respectively  when  acid  of  sp.  gr.  1*4  and  of  25%  strength  were  used, 
as  against  2-42%  when  acid  of  sp.  gr.  l-52  was  used.  C.  F.  B. 

Estimation  of  Lead  as  Sulphate.  Lucien  L.  de  Koninck 
( Bull .  Soc.  chim.  Belg.,  1907,  21,  141 — 149). — The  lead  is  precipitated 
with  sulphuric  acid,  avoiding  large  excess,  and  washed  with  water 
containing  0'7%  of  ammonium  sulphate.  The  precipitate  is  then 
dried  and  ignited,  the  filter  being  burnt  separately.  L.  de  K. 

[Estimation  of]  Thallium.  L.  F.  Hawley  (J.  Amer.  Chem.  Soc., 
1907,  29,  300— 304).— See  this  vol.,  ii,  460. 

Estimation  of  Alumina  in  Silicates  F.  Willy  Hinrichsen 
[and,  in  part,  E.  Kedesdy,  V.  Rodt,  and  F.  Thomas]  (Ber.,  1907,  40, 
1497 — 1501). — It  has  been  observed' in  the  analysis  of  silicates,  that 
much  smaller  amounts  of  alumina  are  found  if  the  silicate  is  dissolved 
in  a  mixture  of  hydrofluoric  and  sulphuric  acids  than  if  it  is  fused  with 
sodium  potassium  carbonate,  the  loss  amounting  in  some  cases  to  30%  of 
the  total  aluminium  oxide  present.  This  work  was  undertaken  with  the 
object  of  determining  the  source  of  the  error.  It  is  found  that  the  hydro¬ 
gen  fluoride  is  not  driven  off  completely  even  when  the  acid  mixture 
evolves  sulphur  trioxide  copiously ;  on  addition  of  ammonia,  the 
hydrofluoric  acid  remaining  iu  the  solution  forms  ammonium  aluminium 
fluoride,  (NH4)3A1F6,  which  separates  as  a  crystalline  precipitate  only 
when  the  solution  is  cooled.  The  results  of  a  number  of  experiments, 
which  are  tabulated  and  expressed  by  a  curve,  show  that  the  amount 
of  aluminium  hydroxide  precipitated  from  the  boiling  solution  by 
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ammonia  diminishes  as  the  proportion  of  ammonium  fluoride  present  is 
increased,  until  no  precipitation  takes  place  from  a  solution  containing 
0  1398  gram  of  aluminium  oxide  and  0*600  gram  of  ammonium  fluoride. 
The  curve  has  a  break  at  the  point  representing  a  mixture 
of  0  33  gram  of  ammonium  fluoride  and  0  1 398  gram  of  aluminium 
oxide,  which  suggests  that  aluminium  fluoride  is  formed  in  presence  of 
small  proportions,  but  ammonium  aluminium  fluoride  in  presence  of 
greater  proportions,  of  ammonium  fluoride. 

The  results  of  a  series  of  determinations  of  the  amount  of  hydro¬ 
gen  fluoride  remaining  after  mixtures  of  alumina  and  sulphuric  and 
hydrofluoric  acids,  in  known  proportions,  have  been  heated,  show  that 
even  under  the  most  favourable  conditions  of  heating  the  residue 
readily  contains  sufficient  hydrogen  fluoride  to  account  for  the  errors 
observed  in  the  silicate  analyses.  When,  as  in  the  determination  of 
the  alkali  metals  in  a  silicate,  the  hydrofluoric-sulphuric  acid  method 
of  solution  must  be  used,  the  sulphuric  acid  should  be  evaporated 
completely  and  the  residue  ignited  gently  to  insure  expulsion  of  all 
fluorine.  G.  Y. 

Estimation  of  Iron  in  Presence  of  Titanium.  Frank  A. 
Gooch  and  H.  D.  Newton  (dmer.  J.  ScL,  1907,  28,  365 — 367). — 
Hitherto,  the  well-known  process  of  reducing  ferric  salts  with  metallic 
zinc  before  titration  with  permanganate  could  not  be  applied  in 
presence  of  titanium  as  this  is  also  reduced.  The  authors  find  that 
this  may  be  reoxidised  without  the  ferrous  compound  being  affected, 
by  adding  to  the  reduced  solution  a  little  copper  sulphate  or  oxide  or 
preferably  some  bismuth  oxide.  The  liquid  is  then  -rapidly  filtered 
and  titrated. 

The  ferric  solution  is  reduced  most  conveniently  by  passing  it 
through  a  Blair  reductor  charged  with  amalgamated  zinc. 

L.  de  K. 

Estimation  of  Tungstic  Acid  in  Natural  and  Concentrated 
Tungsten  Ores.  Hugh  F.  Watts  ( Chem .  Zentr.,  1907,  i,  760 — 761  ; 
from  Western  Chemist  and  Metallurgist,  July,  1906). — One  gram  of  the 
carefully  powdered  material  is  heated  with  50  c.c.  of  concentrated 
hydrochloric  acid  and  15  c.c.  of  concentrated  nitric  acid  in  a  covered 
beaker  at  just  below  the  boiling  point  for  four  hours  ;  it  is  not 
advisable  to  evaporate  to  dryness  as  the  residue  is  often  very  sparingly 
soluble  in  ammonia.  Fifty  c.c.  of  hot  water  are  added  to  the  10—15  c.c. 
of  liquid  which  is  left,  the  clear  solution  is  poured  off  after  half  an 
hour,  and  the  residue  washed  twice  with  50  c.c.  of  hot  water  to  which 
5  c.c.  of  hydrochloric  acid  have  been  added.  The  addition  of  hydro¬ 
chloric  acid  to  the  wash-water  causes  the  tungstic  acid  to  settle.  The 
tungstic  acid  is  separated  from  the  silicic  acid  by  treatment  writh  a  dilute 
solution  of  ammonia  containing  a  small  quantity  of  ammonium 
chloride ;  the  latter  causes  the  filter  paper  to  retain  the  silicic  acid. 
If  the  precipitate  after  thoroughly  washing  with  ammonia  still 
contains  undecomposed  material,  the  process  is  repeated  after  treatment 
with  aqua  regia.  The  ammoniacal  solution  is  evaporated  in  a  porcelain 
crucible,  the  ammonium  salts  expelled,  and  the  residual  tungstic  acid 
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calcined  at  the  highest  temperature  of  an  ordinary  Bunsen  burner ;  a 
blow-pipe  should  not  be  used  owing  to  the  volatility  of  the  acid.  The 
tungstic  acid  contains  only  traces  of  silica.  E.  W.  W. 

Composition  and  Analysis  of  Wolfram  and  Hiibnerite. 
Paul  Nicolardot  ( Compt .  rend.,  1907,  144,  859 — 861). — This  process 
is  intended  for  the  examination  of  the  commercial  minerals,  which 
have  been  separated  from  excess  of  tinstone  and  siliceous  matters  by 
the  usual  electro-magnetic  methods,  and  contain  at  least  60%  of 
tungstic  anhydride. 

A  weighed  quantity  of  the  mineral  is  placed  in  a  silver  crucible 
containing  a  thin  layer  of  potassium  or  sodium  hydroxide,  and  is 
covered  with  about  three  times  its  weight  of  the  same  alkali.  The 
mixture  is  heated  and  in  about  a  quarter  of  a  minute  after  the  alkali 
has  been  melted  the  reaction  is  complete.  The  alkaline  liquid  is 
filtered,  oxidised  with  bromine,  neutralised  with  nitric  acid,  rendered 
acid  with  tartaric  acid,  and  the  sulphates  estimated  by  the  addition  of 
barium  nitrate.  The  acid  filtrate,  after  removal  of  excess  of  barium, 
is  evaporated  to  dryness,  and  the  residual  silica  collected  and  weighed 
unless  it  exhibits  a  yellow  colour,  when  it  should  first  be  fused  with 
potassium  hydrogen  sulphate,  and  the  acid  solution  from  this  added  to 
the  main  liquid,  which  is  then  treated  with  hydrogen  sulphide  to 
remove  arsenic,  molybdenum,  and  tin,  and  possibly  copper  or  bismuth. 
Ammonia  is  added  to  the  filtrate,  which  is  again  treated  with  hydrogen 
sulphide  to  transform  the  tungsten  into  sulphotungsbate,  which  is 
carefully  decomposed  with  hydrochloric  acid,  and  the  tungsten 
separated  as  the  sulphide,  Avhich  is  filtered  out,  washed  with  dilute 
nitric  acid,  dried,  calcined,  and  weighed.  In  the  filtrate,  iron  and 
phosphorus  are  estimated  in  the  usual  manner.  In  the  residue  left 
from  the  alkaline  fusion,  iron,  manganese,  and  tin  are  estimated  by 
the  usual  processes.  In  all  cases  the  barium  sulphate  precipitate 
should  be  examined  for  silica,  tungstic,  tantalic,  and  columbic  acids, 
and  the  two  last  should  also  be  sought  for  in  the  silica.  All  the 
samples  of  wolfram  examined  have  been  found  to  contain  columbic 
and  tantalic  acids,  which  are  estimated  by  the  usual  methods. 

This  method  of  analysis  supports  Ebelman’s  view  that  wolfram 
consists  of  ferrous  tungstate,  since  tungsten  dioxide  is  attacked  very 
slowly  by  melted  alkalis,  whereas  the  mineral  is  readily  acted  on. 

T.  A.  H. 

Quantitative  Estimation  of  Antimony  by  Electrolysis  of 
Solutions  of  its  Sulpho-salts.  Fbitz  Foerster  and  J.  Wolf 
(Zeitsch.  Elektrochem. ,  1907,  13,  205 — 210). — When  antimony  is 
deposited  from  a  solution  of  thioantimonate  in  presence  of  potassium 
cyanide  the  deposit  is  always  too  heavy  by  1  or  2  per  cent.  The 
authors  confirm  this  very  fully  and  show  that  the  excess  weight  is  due 
to  the  presence  of  oxygen  in  the  metal  and  also  to  traces  of  sulphur. 

T.  E. 

Employment  of  Cryoscopy  in  the  Analysis  of  Spices  and 
other  Drugs.  Ernst  Beckmann  (Arch.  Pharm.,  1907,  245,  211 — 
234).  [With  P.  Danckwortt.] — Of  the  powdered  drug,  5  grams  are 
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allowed  to  remain  for  a  day  with  30  grams  of  ethylene  bromide,  the 
solution  is  filtered  into  a  freezing  point  apparatus,  a  few  drops  of 
water  are  added,  and  the  freezing  point  is  taken  and  compared  with 
that  obtained  with  moist  ethylene  bromide  alone.  Another  5  grams  in  a 
thimble  of  filter  paper  are  then  heated  in  a  curront,  first  of  saturated 
steam  until  they  are  moistened  throughout,  then  of  superheated  steam 
at  130°  until  the  essential  oil  has  been  expelled;  the  (dry)  residue  is 
then  treated  as  described  above  for  the  freezing  point  determination. 
Experiments  with  certain  essential  oils  (those  of  anise,  cardamom, 
coriander,  dill,  fennel,  caraway,  mace,  cloves,  peppermint,  cassia,  and 
cinnamon)  showed  that  the  specific  lowering  of  freezing  point  pro¬ 
duced  by  1  gram  of  oil  in  100  grams  of  moist  ethylene  bromide 
is  0,77±0  06°.  Consequently  an  approximate  estimation  of  the 
amount  of  essential  oil  in  a  spice  or  other  drug  can  be  made  by  taking 
the  difference  of  the  freezing  points  obtained  with  the  original  and 
with  the  steam-distilled  drug,  and  reckoning  1  gram  of  essential  oil  to 
be  present  in  100  grams  of  the  ethylene  bromide  for  each  077°  in  this 
difference. 

In  aromatic  waters  containing  only  water  and  essential  oil,  the 
latter  can  be  estimated  by  shaking  250  grams  of  the  aromatic  water 
with  30  grams  of  ethylene  bromide,  taking  the  freezing  point  of  the 
latter,  and  comparing  it  with  that  of  moist  ethylene  bromide,  0‘03° 
being  subtracted  from  the  difference  in  order  to  correct  for  the  loss  of 
ethylene  bromide  by  solution  in  the  water,  and  then  reckoning  as 
above.  If  the  aromatic  water  contains  alcohol,  the  ethylene  bromide 
extract  must  be  shaken  with  250  grams  of  water  before  its  freezing 
point  is  taken  ;  in  this  case  no  correction  need  be  applied,  as  the 
errors  counterbalance  each  other. 

The  cryoscopic  method  was  used  also  to  estimate  the  fatty  oil  in 
several  seeds,  the  lowering  of  freezing  point  produced  by  the  corre¬ 
sponding  oils  having  been  determined  first ;  also  to  estimate  the 
butter-fat  in  (watered)  milk,  in  cheese,  and  in  confectionery. 

In  many  cases  the  results  obtained  were  compared  with  results 
obtained  by  the  usual  methods,  and  the  agreement  was  found  to  be 
good.  0.  F.  B. 

Quantitative  Estimation  of  Hydroxyl  Groups  by  Means  of 
Organo-magnesium  Compounds.  Th.  Zerewitinoff  (Ber.,  1907, 
40,  2023 — 2031). — An  extension  of  the  method  introduced  by  Hibbert 
and  Sudborough  (Trans.,  1904,  85,  933).  When  the  substance  is  not 
soluble  in  amyl  ether,  anhydrous  pyridine  may  be  used.  A  definite 
compound  with  the  amyl  ether  derivative  of  magnesium  methyl 
iodide,  (C5H6N)2,MgIMe,(C5Hu)20,  is  formed,  but  this  reacts  with  the 
hydroxyl  derivative  in  the  same  manner  as  the  free  magnesium  methyl 
iodide.  When  pyridine  is  used,  the  mixture  must  not  be  heated,  and  the 
measurement  of  the  methane  evolved  should  be  made  as  quickly  as 
possible,  as  pyridine  itself  reacts  with  magnesium  methyl  iodide  when 
heated,  evolving  a  gas.  A  slightly  modified  form  of  apparatus  is  used, 
and  it  is  stated  that  the  determination  can  be  made  without  replacing 
the  air  in  the  apparatus  by  nitrogen,  although  oxygen  is  slowly 
absorbed  by  the  Grignard  compound. 
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Good  results  havo  been  obtained  with  some  thirty-six  compounds, 
including  acids,  such  as  succinic,  tartaric,  benzenesulphonic,  salicylic, 
and  oximes,  for  instance,  camphoroxime  and  benzildioxime. 

J.  J.  S. 

Detection  of  Sucrose  in  Plants  with  the  Aid  of  Invertase. 
Emile  Bourquelot  {Arch.  Pkarm.,  1907,  245,  164 — 171). — Into 
90 — 95%  alcohol,  boiling  in  a  flask,  pieces  of  the  part  of  the  plant  to  be 
examined  are  dropped  in  one  by  one  as  they  are  cut  off,  250  grams 
being  added  in  all ;  the  boiling  is  then  continued  for  twenty  minutes. 
The  alcoholic  solution  is  mixed  with  a  slight  excess  of  calcium  carbonate 
in  order  to  neutralise  organic  acids,  the  alcohol  is  distilled  off  in  the 
water-bath,  and  the  residue  is  extracted  with  water  saturated  with 
thymol,  the  extract  being  diluted  to  250  c.c.  with  the  same  liquid.  Of 
the  diluted  extract,  50  c.c.  are  allowed  to  remain  in  a  corked  (lask  at 
25 — 30°,  and  side  by  side  with  them  in  another  flask  the  remainder 
mixed  with  1  gram  of  prepared  yeast  powder.  After  two  days,  20  c.c. 
of  each  liquid  are  clarified  with  lead  acetate  solution  (4  c.c.  usually 
suffice),  filtered,  and  examined  in  the  2-dcm.  tube  of  a  polarimeter  ;  a 
smaller  dextro-rotation  in  the  extract  treated  with  yeast,  as  compared 
with  the  other,  indicates  that  sucrose  was  present  and  has  undergone 
inversion.  As  a  confirmatory  experiment,  the  reducing  power  of  the 
two  liquids  can  be  determined  and  the  difference  reckoned  as  invert- 
sugar  produced  from  sucrose  ;  if  the  two  methods  give  different  results, 
the  sugar  present  cannot  have  been  sucrose,  or  wholly  sucrose 
(gentianose,  raffinose,  and  stachyose  are  also  hydrolysed  by  invertase). 

The  prepared  yeast,  containing  invertase  but  freed  from  other 
enzymes,  is  obtained  as  follows.  Fresh  top-yeast  (“  bakers’  yeast  ” 
will  do)  is  stirred  with  a  little  water  and  drained  with  the  pump  ;  it  is 
then  stirred  with  eight  to  ten  times  its  weight  of  95%  alcohol,  and 
allowed  to  remain  with  the  latter  twelve  to  fifteen  hours ;  finally  it  is 
drained  with  the  pump,  washed  first  with  a  little  95%  alcohol  and  then 
with  ether,  and  dried  at  30 — 35°. 

By  this  method,  sucrose  has  been  found  to  be  present  almost 
universally  in  all  parts  of  those  plants  which  contain  chlorophyll. 

C.  F.  B. 

Employment  of  the  Biochemical  Method  for  the  Detection 
and  Estimation  of  Sucrose  and  Glucosides  in  the  Plants  of 
the  Family  of  the  Caprifoliaceae.  Emile  Danjou  {Arch.  Phartn ., 
1907,  245,  200 — 210). — Sambucus  nigra  contains  invertase  in  addition 
to  traces  of  emulsin.  The  leaves  were  dried  and  extracted  with 
boiling  90%  alcohol,  the  extract  treated  with  a  few  grams  of  calcium 
carbonate  and  freed  from  alcohol  by  distillation,  the  residue  filtered, 
concentrated  under  diminished  pressure,  diluted  with  95%  alcohol,  and 
set  aside;  potassium  nitrate  crystallised  out.  £From  the  mother  liquor, 
crystalline  sucrose  could  be  obtained  by  inoculation  with  that  substance. 
This  mother  liquor  was  diluted  with  more  95%  alcohol,  allowed  to 
remain  several  days,  and  distilled  under  diminished  pressure  until 
nearly  all  the  alcohol  was  expelled.  The  residue  was  extracted  several 
times  with  boiling  ethyl  acetate  saturated  with  water  ;  the  extract 
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evaporated  to  dryness  under  diminished  pressure ;  the  residue  dissolved 
in  cold  water,  and  the  solution  shaken  with  a  little  calcium  carbonate, 
filtered,  and  evaporated  to  dryness  under  diminished  pressure ;  the 
residue  extracted  with  ethyl  acetate  saturated  with  water,  and  the 
extract  concentrated  and  left  to  crystallise ;  finally  the  crystals  were 
recrystallised,  first  from  anhydrous  ethyl  acetate  and  then  from  a 
mixture  of  this  with  an  equal  volume  of  water.  In  this  way  a 
glucoside,  sambunigrin ,  C14Hl706N,  was  obtained;  this  has  m.  p. 
150—152°  and  dj)  76  3  in  a  2-dcm.  tube ,  it  is  isomeric  with 
amygdonitrile-glucoside  and  prulaurasin,  and  is  hydrolysed  by  emulsin 
or  Aspergillus  niger  to  dextrose,  benzaldehyde,  and  hydrocyanic  acid 
in  accordance  wiih  the  equation  : 

C14Hl706N  +  H20  =  C6H1206  +  C7H60  +  HCN. 

This  glucoside  only  occurs  in  Sambucus  nigra  and  its  varieties. 
Other  species  of  this  family  do  not  contain  it,  but  all  Capri/oliacece, 
whether  Sambucinece  or  Lonicerce,  contain  enzymes  and  glucosides  that 
can  be  hydrolysed  with  emulsin.  C.  F.  B. 

Estimation  of  Sucrose  in  Osmose* Water  and  Molasses. 
Karl  AndrlIk  and  Vladimir  Stanek  {Zeitsch.2uckerind.Bbkm.,  1907, 
417 — 420). — The  authors  state  that  owing  to  the  action  of  hydro¬ 
chloric  acid  on  the  amino-acids  the  sugar  solutions  should  contain  free 
hydrochloric  acid  when  examined  in  the  polariscope  before  inversion. 
As,  however,  inversion  rapidly  sets  in,  it  is  necessary  to  add  some 
substance  which  retards  this  change  for  at  least  ten  minutes  (carbamide 
or  betaine).  As  regards  the  estimation  of  sucrose  in  osmose-water,  the 
use  of  a  solution  of  5  grams  of  urea  in  7’5  c.c.  of  strong  hydrochloric 
acid  is  recommended  ;  the  sucrose  will  then  suffer  no  inversion  during 
the  short  time  required  for  the  polarimetric  observation.  Another 
portion  is  inverted  as  usual  and  the  amount  of  sucrose  calculated  from 
the  formula  100(jP  -  Y)/143’5  - f/2.  L.  de  K. 

New  Colour  Reaction  for  Lignocelluloses.  AlvinS.  Wheeler 
(Ber.,  1907,  40,  1888 — 1890). — The  lignocelluloses  give  a  blood-red 
coloration  with  salts  of  the  nitroanilines.  The  reaction  is  carried  out 
best  with  a  reagent  prepared  by  dissolving  2  grams  of  jt>-nitt-oaniline  in 
100  c.c.  of  hydrochloric  acid,  D  T06.  The  full  intensity  of  the 
coloration  is  reached  instantaneously  if  the  reagent  is  heated. 

G.  Y. 

Some  Reactions  of  Formaldehyde  in  Presence  of  Sulphuric 
Acid.  Hugo  Ditz  ( Chem .  Zeit.,  1907,  31,  445—447,  486—487). 
— Naphthalene,  fluorene,  and  phenanthrene  give  with  sulphuric  acid 
and  formaldehyde  a  blue  product  which  is  decolorised  more  or  less 
rapidly  by  water,  alcohol,  or  methyl  alcohol,  but  the  original  colour  is 
restored  on  addition  of  sulphuric  acid.  Retene  gives  a  dirty,  bluish- 
green,  and  chrysene  a  reddish-violet,  coloration.  Carbazole  also  gives 
a  blue,  but  the  colour  is  not  discharged  by  water.  Anthracene  gives 
a  dirty  green,  almost  black,  coloration.  Efforts  have  been  made,  but 
as  yet  not  quite  successfully,  to  apply  some  of  these  colour-tests  to  the 
direct  detection  of  formaldehyde  in  milk.  L.  de  K. 
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The  Chemistry  of  Hehner’s  Test  for  Formaldehyde  in 
Milk.  Otto  Rosenheim  ( Analyst ,  1907,  32,  106 — 108). — Under  the 
usual  conditions  of  the  reaction,  the  formaldehyde  may  combine  with 
the  protein,  the  resulting  aldehyde-protein  being  oxidised  afterwards  ; 
this  can  be  shown  by  preparing  the  pure  aldehyde-protein  compound 
and  submitting  it  to  the  action  of  an  oxidising  substance  and  sulphuric 
acid.  There  is  evidence,  however,  that  the  formaldehyde  may  be 
oxidised  first,  as  the  oxidation  compound,  obtained  by  the  interaction 
of  hydrogen  peroxide  and  formaldehyde  in  ammonium  sulphate  solution, 
gives  the  characteristic  coloration  with  proteins  and  pure  sulphuric 
acid.  A  coloration  is  not  obtained  when  the  protein  is  oxidised  before 
adding  the  formaldehyde.  The  action  depends  on  the  presence  of  the 
tryptophan  group  (Abstr.,  1906,  i,  696)  in  the  protein  molecule,  and 
the  intensity  of  the  coloration  obtained  with  different  proteins  is 
directly  proportional  to  the  amount  of  tryptophan  in  the  molecule. 

W.  P.  S. 

Detection  of  Sulphonal  in  Trional  or  Tetronal.  Emile 
Gabutti  (J.  Pharm.  Chim. ,  1907,  25,  [vi],  483 — 486). — One  part  ot 
sulphonal  is  soluble  in  65  of  alcohol  at  15°,  whilst  trional  and  tetronal 
require  17'5  and  18  5  parts  of  alcohol  respectively  for  solution  under 
the  same  conditions.  One  part  of  sulphonal  is  soluble  in  133  parts  of 
ether  at  15°,  whereas  trional  and  tetronal  dissolve  in  15‘57  and  9  83 
parts  of  the  same  solvent  respectively. 

A  solution  of  sulphonal  in  ether  when  placed  on  a  glass  slide  deposits 
fern- like  groups  of  crystals  similar  to  those  produced  by  ammonium 
magnesium  phosphate,  whilst  trional  under  the  same  conditions  forms 
square  tablets,  and  tetronal  radiating  fibrous  groups  resembling  those 
obtained  with  urea  oxalate. 

The  solubilities  of  sulphonal  given  above  are  taken  from  Scholvein 
(Arch.  Pharm.,  1888,  20,  609).  T.  A.  H. 

Estimation  of  “Total”  and  “Volatile”  Acids  in  Coloured 
Wines.  Gabriel  Guerin  (J.  Pharm.  Chim.,  1907,25,  [vi],  491  —  492). 
— The  wine  is  boiled  for  a  few  minutes  under  a  reflux  condenser  to 
remove  carbon  dioxide.  Ten  c.c.  of  the  boiled  wine  are  then  decolorised 
by  the  addition  of  5  c.c.  of  a  10%  solution  of  mercuric  acetate,  the 
mixture  filtered,  and  the  precipitate  washed  with  distilled  water  until 
300  c.p.  have  been  collected.  To  this,  10  c.c.  of  a  20%  solution  of 
Rochelle  salt  are  added  and  the  number  of  c.c.  (?i)  of  normal  potassium 
hydroxide  solution  required  to  neutralise  this  determined,  using  phenol- 
phthalein  as  indicator.  The  number  (n)  of  c.c.  of  normal  potassium 
hydroxide  solution  required  to  neutralise  a  mixture  made  by  adding 
5  c.c.  of  10%  mercuric  acetate  solution  and  10  c.c.  of  20%  Rochelle 
salt  solution  to  295  c.c.  of  distilled  water  is  determined.  The  relation 
4'9  (n — n')j 4  gives  the  “total”  acid  calculated  as  sulphuric  acid  in  a 
litre  of  wine.  The  “  volatile  ”  acid  is  determined  by  evaporating  10 
c.c.  of  the  wine,  freed  from  carbon  dioxide,  to  dryness  at  100°,  redis¬ 
solving  in  a  little  warm  water,  and  repeating  the  evaporation.  The  acid 
in  the  dry  extract  is  then  determined  as  before.  The  result  deducted 
from  the  “total  ”  acid  gives  “  volatile ”  acid.  T.  A.  H. 
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Estimation  of  Non-volatile  Organic  Acids  in  Tobacco. 
Julius  Toth  (< Chem .  Zeit.,  1907,  31,  374). — T  wo  grams  of  the  sample 
are  extracted  with  ether  (ibid.,  1906,  30,  57)  so  as  to  obtain  the  total 
organic  acids.  One-half  of  the  ethereal  solution  is  evaporated  to  dry¬ 
ness  and  the  residue  taken  up  with  luke-warm  water.  The  oxalic,  malic, 
and  citric  acids  are  then  separated  according  to  Schlcesing’s  directions. 

The  results  are  fairly  accurate.  The  amount  of  oxalic  acid  in 
tobaccos  varies  from  0'42  to  2  57%,  that  of  citric  acid  from  0'92  to  2‘49%, 
and  that  of  malic  acid  from  1*56  to  7*8 1%.  L.  de  K. 

Estimation  of  Tartaric  Acid.  Alfred  C.  Chapman  and  Percy 
Whitteridge  (Analyst,  1907,  32,  163 — 166). — A  quantity  of  the 
sample  to  be  tested  (cream  of  tartar,  Seidlitz  powders,  baking  powders, 
<fec.),  representing  about  OT  gram  of  tartaric  acid,  is  dissolved  in  40  c.c. 
of  water  and  neutralised  if  alkaline  with  acetic  acid,  if  acid  with 
potassium  hydroxide.  The  liquid  is  heated  to  boiling  and  precipitated 
by  adding  15  c.c.  of  a  bismuth  solution  (30  grams  of  crystallised 
bismuth  nitrate  dissolved  in  20  c.c.  of  glacial  acetic  acid  and  water  up  to 
300  c.c.),  and  after  stirring  vigorously  for  a  few  minutes,  the  bismuth 
tartrate  is  collected  and  washed  with  hot  water.  It  is  then  dissolved 
off  the  filter  in  20  c.c.  of  hot  10  vol.  %  sulphuric  acid,  a  further  30  c.c. 
of  this  being  used  for  washing  the  paper.  A  solution  containing  exactly 
1%  of  potassium  permanganate  (14  c.c.  =  0T  gram  of  tartaric  acid)  is 
now  dropped  into  the  hot  solution  until  there  is  about  0-5  c.c.  in  excess, 
which  is  then  titrated  back  by  oxalic  acid  solution  (19  9  grams  per 
litre). 

It  is  evident  that  the  process  can  only  be  employed  in  the  absence  of 
such  acids  as  citric,  tannic,  malic,  or  oxalic  acids  which  also  yield  precipi¬ 
tates  oxidisable  by  permanganate.  Succinic  acid  does  not  seem  to 
interfere.  L.  de  K. 

Use  of  Carbon  Disulphide  in  the  Estimation  of  Salicylic 
Acid  in  Wine.  Wilbur  L.  Dubois  (J.  Avier.  Chem.  Soc.,  1907,  29, 
293 — 294). — The  wine  is  shaken  with  ether  and  the  residue  left  on 
evaporation  is  rubbed  with  ten  successive  portions  of  5  c.c.  of  carbon 
disulphide,  which  dissolves  the  salicylic  acid  and  leaves  behind  several 
organic  impurities  which  interfere  with  the  ferric  chloride  test. 

Benzene,  carbon  tetrachloride,  and  light  petroleum,  containing  10% 
of  ether,  dissolve  the  salicylic  acid,  but  very  imperfectly.  Chloroform 
redissolves  some  of  the  colouring  matter  and  cannot  be  used  (also 
compare  this  vol.,  ii,  58).  L.  de  K. 

Disadvantages  of  the  Use  of  Potassium  Dichromate  for  the 
Preservation  «of  Samples  of  Milk  for  Analysis.  P.  Grelot 
(J.  Pharm.  Chim .,  1907,  [vi],  25,  369 — 373). — Milk,  preserved  for 
analysis  by  the  addition  of  potassium  dichromate,  gives  abnormal 
figures  for  ash,  acidity,  refractive  index,  and  freezing  point.  More¬ 
over,  the  detection  of  potassium  dichromate,  previously  added,  as  a 
preservative  is  prevented  and  there  is  produced,  probably  by  the 
oxidation  of  lactose,  a  volatile  product,  which  simulates  formaldehyde 
and  is  liable  to  be  mistaken  for  it.  T.  A.  H. 
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A  Source  of  Error  in  the  Extraction  of  Fats  by  Means 
of  Carbon  Tetrachloride  and  its  Elimination.  F.  Vollrath 
{Chem.  Zeit.,  1907,  31,  398). — When  extracting  substances  which  con¬ 
tain  much  moisture  with  carbon  tetrachloride 
in  the  usual  (Soxhlet)  apparatus,  drops  of  water 
are  condensed  in  the  condensing  tube  and  fall 
back  together  with  the  condensed  carbon  tetra¬ 
chloride  into  the  mass  which  causes  the  fat 
to  be  incompletely  extracted.  In  the  author’s 
apparatus  the  water  is  separated  automatically 
from  the  condensed  carbon  tetrachloride  which 
alone  finds  its  way  back  into  the  extraction 
tube.  L.  dr  K. 

Fat  Analysis.  Wilhelm  Fahrion  {Chem. 
Zeit.,  1907,  34,  434 — 436). — A  series  of  ex¬ 
periments  showing  the  action  of  heat  on 
fatty  acids ;  also  a  criticism  of  the  methods 
for  estimating  unsaponifiable  matters.  The 
matter  may  be  summarised  as  follows.  On 
heating  unsaturated  fatty  acids,  oxidation 
and  polymerisation  sets  in,  and  the  acid  and 
iodine  numbers  fall.  The  autoxidation  products 
contain,  besides  the  carboxyl  groups,  basic  hydro¬ 
gen,  so  that  on  prolonged  autoxidation  the 
saponification  number  is  raised.  The  autoxi¬ 
dation  products  eliminate  secondary  water 
which  leads  to  a  loss  in  weight  and  to  the 
formation  of  small  quantities  of  neutral  substances  (probably  lactones). 
Fatty  acids  should  therefore  be  dried  at  the  temperature  of  the 
water-bath  or  else  they  should  be  weighed  in  the  form  of  neutral 
alkali  salts  with  due  regard  to  the  amount  of  alkali  used  (Abstr., 
1906,  ii,  402).  The  mean  molecular  weight  may  be  determined 
from  the  saponification  number.  In  the  estimation  of  the  unsaponifiable 
matters,  light  petroleum  of  low  boiling  point  is  preferable  to  the  use 
of  ether.  L.  dr  K. 

Determination  of  the  Saponification  Number  [of  Fats]. 
David  Holde  {Chem.  Rev.  Fett.  Harz.  Ind.,  1907,  14,  105 — 106). — 
The  use  of  alcoholic  potassium  hydroxide  involves  a  source  of  error  as 
potassium  carbonate  is  not  quite  insoluble  in  the  alcohol ;  this  may, 
however,  be  reduced  to  a  minimum  by  using  almost  absolute  alcohol. 
Alcoholic  sodium  hydroxide  dissolves  but  traces  of  sodium  carbonate, 
but  the  soap  obtained  has  the  property  of  solidifying  rapidly,  so  the 
titration  must  be  carried  out  while  the  liquid  is  still  hot.  As  a  rule, 
the  use  of  alcoholic  potassium  hydroxide  will  be  found  more  con¬ 
venient.  L.  de  K. 

Analysis  of  Camphor.  J.  E.  Crane  and  C.  M.  Joyce  {J.  Soc. 
Chem.  Ind.,  1907,  20,  386—  388). — The  assay  of  camphor  may  be 
carried  out  by  three  methods,  none  of  which,  however,  can  lay  claim  to 
great  accuracy. 
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Sublimation  Process. — About  1  gram  of  the  sample  is  placed  in  a 
2-inch  watch-glass,  which  is  then  covered  with  a  3-inch  watch-glass. 
The  glass  is  placed  on  a  metallic  plate,  and  a  moderate  heat,  by  means 
of  a  tiny  flame,  is  applied  from  ten  to  sixty  minutes  until  the  camphor 
has  all  sublimed  on  the  3-inch  glass.  After  cooling  for  five  minutes, 
the  3-inch  glass  is  removed,  covered  at  once  with  a  duplicate  glass,  and, 
after  being  kept  in  a  desiccator  for  one  hour,  the  whole  is  weighed  and 
the  weight  of  the  watch  glasses  deducted.  The  non-volatile  matter 
left  in  the  2-inch  watch-glass  may  be  weighed  also.  The  process, 
owing  to  some  of  the  camphor  volatilising,  gives  results  which  are  too 
low,  but  this  may  be  remedied  by  applying  a  correction  of  3%. 

Specific  Gravity  Process. — Ten  grams  of  the  sample  are  dissolved  in 
pure  benzene,  and  the  liquid  is  made  up  to  100  c.c.  at  20°.  The 
sp.  gr.  of  the  liquid  is  then  taken  at  20°  and  reference  made  to  a  table 
constructed  by  the  authors.  For  instance,  if  the  sp.  gr,  be  0-8937,  100 
c.c.  of  the  solution  contains  9-5  grams  of  pure  camphor,  so  that  the 
sample  would  contain  95%.  The  accuracy  of  the  process  is,  however, 
affected  by  the  presence  of  moisture  in  the  sample,  as  this  dissolves  to 
some  extent  in  the  benzene. 

Polarisation  Process. — This  process,  which  cannot  be  applied  to 
synthetical  camphor,  consists  in  observing  a  solution  of  the  sample  in 
benzene  in  a  Laurent  polarimeter  and  applying  the  formula 
c=  115-205  (1=  ,/l +  0-04367 .a/l),  in  which  c  =  weight  of  camphor  in 
100  c.c.  of  solution,  a  —  rotation,  and  1  =  length  of  tube  in  decimetres. 
The  accuracy  of  this  process  is  also  affected  by  the  presence  of  moisture. 

L.  de  K. 

Evaluation  of  Rhubarb.  Alexander  Tschirch  and  J.  Edner 
(Arch.  Pharm.,  1907,  245,  150 — 153). — Of  the  drug,  0'5 — l'Ogram  is 
boiled  repeatedly  with  dilute  alcoholic  potassium  hydroxide  until  no 
more  is  dissolved ;  the  alcohol  is  distilled  off  from  the  extract,  and 
the  residue  is  diluted  with  water  and  acidified  with  hydrochloric  acid  ; 
the  precipitate  is  washed  and  dried  and  extracted  for  several  hours 
with  chloroform  in  a  Soxhlet  apparatus.  The  chloroform  is  distilled 
off  from  the  extract ;  the  residue  is  dissolved  with  the  aid  of  heat  in 
10  c.c.  of  2%  aqueous  sodium  carbonate ;  50  c.c.  of  water  are  added 
and  20  c.c.  of  a  diazotised  ^-nitrobenzene  solution,  and  then  hydrochloric 
acid,  drop  by  drop,  with  vigorous  shaking  until  no  more  precipitation 
of  azo-dye  occurs  and  the  liquid  is  acid  in  reaction.  After  several 
hours  the  precipitate  is  collected  on  a  tared  filter,  dried,  and 
weighed ;  its  weight,  multiplied  by  0  58,  gives  the  weight  of  chryso- 
phanol,  C15H802(0H2),  from  which  it  was  formed. 

The  results  are  rather  higher,  and  probably  more  correct,  than  those 
obtained  by  the  colorimetric  method.  Drugs  of  different  origin  were 
found  to  contain  on  an  average  the  percentages  of  chrysophanic  acid 
here  indicated:  Canton  round,  3-9;  Shanghai,  3*8;  Shensi  flat  and 
Canton  flat,  3-0;  Shensi  and  Shanghai  flat,  2 '7 ;  Canton  II,  2-5; 
English,  2-0  ;  French,  1-9;  Austrian,  1-6.  C.  F.  B. 

Colour  Reaction  of  the  Tannins.  A.  Brissemoret  (Pull.  Soc. 
chim.,  1907,  [iv],  1,  474 — 483). — The  tannin  is  dissolved  in  sufficient 
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alcohol  (60°)  or  ethyl  acetate,  and  to  this  is  added  glacial  acetic  acid 
containing  a  small  quantity  of  ferrous  sulphate.  On  pouring  sulphuric 
acid  containing  a  little  ferric  sulphate  into  this  mixture  so  as  to  form 
a  separate  layer,  the  characteristic  colours  are  produced  at  the  plane 
of  contact  of  the  two  layers.  Ellagic  acid  gives  a  yellowish-green 
coloration,  and  as  a  similar  tint  is  produced  by  several  of  the  natural 
tannin  glucosides,  it  is  conjectured  that  these  contain  an  ellagic  acid 
nucleus.  Gallotannin  gives  a  yellow  coloration,  as  do  also  alizarin- 
yellow  A,  galloflavin,  and  the  natural  tannins  of  coca  leaves  and 
chestnut  bark. 

The  caffetannins,  including  quinatannin  and  cinchona  red,  give  scarlet 
or  wine-red  colorations,  whilst  their  characteristic  decomposition  pro¬ 
ducts,  catechol  and  caffeic  acid,  give  violet  and  scarlet  colorations 
respectively.  Protocatechuic  acid,  formed  by  the  action  of  fused 
potassium  hydroxide  on  these  tannins,  gives  no  coloration.  The 
phloroglucinol-tannins,  such  as  those  contained  in  male  fern,  queb¬ 
racho  wood,  tormentil,  and  rhatany  roots,  give  scarlet,  wine-red,  violet- 
red,  or  Bordeaux-red  colours,  and  similar  tints  are  obtained  with  the 
tannins  of  cutch,  kola,  and  guarana. 

Directions  for  the  application  of  this  colour  reaction  in  the  cases  of 
certain  astringent  drugs  are  given.  T.  A.  H. 

Estimation  of  Ammonia  and  Urea  in  Urine.  Karl  Spiro 
{Beit.  chem.  physiol.  Path.,  1907,  9,  481 — 483). — The  estimation  of 
ammonia  is  most  readily  effected  by  Folin’s  method  (Abstr.,  1901,  ii, 
575  ;  1904,  ii,  83),  and  the  hydroxides  of  sodium,  potassium,  or  barium 
may  be  used  when  the  current  of  air  is  passed  through  the  solution  of 
a  low  temperature.  Several  estimations  may  be  made  with  the  same 
air  current, 

The  urea  may  be  estimated  in  the  residue  by  Morner  and  Sjoqvist’s 
method,  namely,  by  adding  alcohol  and  ether,  filtering,  and  determining 
the  percentage  of  nitrogen  in  the  filtrate  by  Kjeldahl’s  method  after 
the  removal  of  ether  and  alcohol.  J.  J.  S. 

Vanillin  as  a  Test  for  Soluble  Ferments.  M.  Emmanuel  Pozzi- 
Escot  {Ann.  Chim.  anal.,  1907,  12,  141 — 142). — Vincent  {ibid.,  1905, 
10,  322)  has  recommended  a  hydrochloric  acid  solution  of  vanillin  as 
a  characteristic  test  for  vegetable  ferments.  The  author  has  applied 
the  test  to  amylase,  pepsin,  and  zymase  which  give  the  characteristic 
violet-purple  coloration,  but  unfortunately  the  same  reaction  is  obtained 
after  these  substances  have  been  rendered  quite  inactive  by  exposure 
to  heat.  Milk  also  gives  the  reaction  whether  boiled  or  not. 

The  test  is  given  by  proteins  in  general,  and  even  by  starch  if 
not  prepared  with  great  care.  L.  de  K. 

Detection  of  Rice  Husk  in  Bran.  E.  Kinkels  {Ann.  Chim.  anal., 
1907,  12,  92—93). — -When  boiled  with  a  solution  of  p-phenylenedi- 
methyldiamine,  bran  from  wheat  turns  yellow  with  faint  rose-coloured 
edges,  whilst  rice  husk  turns  carmine-red.  Barley  bran  gives  a  faint 
rose  colour.  L.  de  K. 
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Spectrochemistry  of  Nitrogen.  Julius  W.  Bruhl  (Zeitsch. 
physikal.  Chem.,  1907,  59,  507—512). — An  unfavourable  criticism 
of  Schmidt’s  recent  paper  (this  vol.,  ii,  321),  more  especially  in 
reference  to  his  interpretation  of  phenomena  observed  in  the  case  of 
anthranilic  acid  derivatives  and  methyl-o-aminobenzaldehyde. 

J.  C.  P. 

Ultimate  Rays  or  Rays  of  Great  Persistence  of  the  Metals 
in  the  Dissociation  Spectra.  Antoine  de  Gramont  ( Compt .  rend., 
1907,  144,  1101 — 1104). — In  the  dissociation  spectrum  of  a  mineral, 
the  rays  of  an  element  disappear  successively  in  proportion  to  the 
diminution  of  its  amount  in  the  various  specimens  examined,  and  the 
order  of  disappearance  is  constant.  Thus  there  is  a  limit  of  total 
appearance  of  the  spectrum,  above  which  it  is  complete,  and  below 
which  only  part  of  the  rays  is  visible,  the  latter  gradually  disappear¬ 
ing.  The  last  rays  which  persist  are  the  ultimate  rays.  The  author 
has  compared  the  spectra  given  by  the  same  element  under  very 
different  thermal  or  electrical  conditions,  and  finds  that  the 
strongest  rays  of  the  dissociation  spectrum  are  not  necessarily  the 
ultimate  rays,  but  are  rays  of  relatively  low  temperature  (in  the  case 
of  metals  and  some  metalloids).  The  ultimate  rays  for  Li,  K,  Na,  Cu, 
Ag,  Au,  Mg,  Zn,  Ca,  Sr,  Al,  Tl,  Ge,  Sn,  Pb,  Bi,  Or,  and  Fe  are  given. 
The  ultimate  rays  are  the  same  in  condensed  or  non-condensed  spark 
spectra,  in  the  arc,  and  in  very  hot  flame  spectra.  E.  H. 

Thermo-chemistry  of  Flame  Spectra  at  High  Temperatures. 
W.  Noel  Hartley  ( Proc .  Roy.  Roc.,  1907,  A,  79,  242 — 261). — The  paper 
is  divided  into  three  parts,  dealing  respectively  with  the  band  spectra 
of  the  alkali  and  alkaline  earth  metals,  the  chemical  reduction  of  the 
alkaline  earth  sulphates,  and  the  thermo-chemistry  of  the  reduction 
processes  in  flame  reactions. 

Spectral  observations  have  been  made  with  a  pure  dry  carbon 
monoxide  flame.  On  introducing  carbonates  of  lithium,  sodium,  and 
potassium,  well  developed  spectra  are  obtained,  but  with  the  oxides, 
carbonates,  and  nitrates  of  calcium,  strontium,  and  barium,  no  trace 
of  bands  or  lines  can  be  observed.  The  chlorides  of  the  alkaline  earth 
metals,  on  the  other  hand,  show  the  same  spectra  as  are  produced 
when  these  salts  are  heated  in  a  coal-gas  flame  saturated  with 
hydrogen  chloride.  In  a  cyanogen  flame,  the  alkaline  earth  oxides 
exhibit  spectra  if  placed  at  the  tip  of  the  inner  cone.  From  these 
facts,  the  conclusion  is  drawn  that  the  bands  and  lines  which  are 
observed  when  the  alkaline  earth  oxides  are  heated  in  the  oxyhydrogen 
flame  are  not  the  spectra  of  the  oxides.  The  spectra  are  due  to  the 
presence  of  the  hydrogen,  which  reduces  the  oxides  (or  sulphides)  to 
the  metallic  state. 

The  reduction  of  the  alkaline  earth  sulphates  has  been  examined  by 
VOL.  xcii.  ii.  36 
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heating  pieces  of  heavy  spar,  celestine,  and  selenite  in  the  oxyhydrogen 
flame  for  some  minutes,  and  determining  the  oxide  and  sulphide 
formed. 

It  was  found  that  heavy  spar  was  completely  reduced  to  sulphide, 
selenite  to  oxide,  and  celestine  to  a  mixture  containing  about  90%  of 
oxide  and  10%  of  sulphide. 

At  a  red  heat  in  a  current  of  dry  hydrogen,  barium  sulphate  is 
reduced  in  accordance  with  the  equations  :  BaS04  +  4H2  =  BaS  +  4H20, 
BaS  4-  H20  =  BaO  +  H2S.  The  second  change  is  a  slow  one,  but  the 
velocity  is  much  greater  in  the  case  of  calcium. 

From  a  consideration  of  thermo-chemical  data,  the  author  arrives 
at  the  conclusion  that  any  reducing  process  may  be  effected  in  the 
oxyhydrogen  flame  by  a  purely  chemical  change  if  the  energy  required 
to  initiate  and  maintain  the  action  does  not  exceed  84‘8  Cal.  per  atom 
of  oxygen  removed.  H.  M.  D. 

Absorption  Spectra  of  Salts  of  the  Rare  Barths  in  Various 
Solvents.  Helen  Schaeffer  (Chem.  Zentr.,  1907,  i,  1018 — 1019; 
from  Physikal.  Zeitsch.,  1906,  7,  822 — 831). — Experiments  on  the 
absorption  of  salts  of  the  rare  earths  have  shown  that  the  displacement 
caused  by  the  solvents  with  the  lowest  refractive  indices  are  generally 
the  greatest  and  that  Kundt’s  rule  does  not  hold.  The  displacements 
in  the  yellow  and  green  are  usually  greater  than  in  the  blue  or  violet. 
Some  of  the  measurements  were  made  directly,  and  some  by  means  of 
photographs.  In  order  to  show  that  the  original  absorption  bands  are 
displaced  and  that  new  bands  are  not  formed  when  other  solvents  are 
used,  an  aqueous  solution  of  didymium  nitrate  was  gradually  changed 
into  an  acetone  solution  without  altering  the  concentration  of  the  salt, 
and  by  this  means  the  identity  of  the  bands  ascertained.  Solutions  of 
didymium,  cerium,  and  neodymium  nitrates  in  a  series  of  solvents,  of 
which  most  were  alcohols,  and  solutions  of  didymium  nitrate  in  some 
inorganic  and  organic  acids  have  been  examined.  In  order  to  determine 
the  influence  of  concentration,  and  therefore  of  dissociation  on  the 
absorption,  a  very  concentrated  solution  of  didymium  nitrate  contain¬ 
ing  305  grams  in  10  c.c.  was  diluted  to  -j^th  the  original  concentration, 
the  thickness  of  the  layer  being  increased,  however,  in  the  same  pro¬ 
portion.  It  was  found  that  all  the  absorption  bands  change  their 
position  to  some  extent  on  dilution.  The  violet,  blue,  and  green  bands 
are  displaced  towards  the  region  of  longer  wave-length.  The  fact  that 
the  yellow  and  orange  portions  of  the  spectrum  of  the  concentrated 
solution  resemble  that  of  a  solution  in  an  organic  solvent  is  in  harmony 
with  the  dissociation  theory,  and  it  might  be  possible  to  distinguish 
the  absorption  bands  of  molecules  from  those  of  atoms.  It  would 
be  interesting  to  examine  strong  acid  solutions  and  to  ascertain  the 
relationship  between  absorption  and  dissociation  quantitatively. 
Melde  found  that  coloured  solutions,  such  as  carmine  and  potassium 
dichromate,  did  not  give  the  same  spectra  when  mixed  and  con¬ 
tained  in  a  single  trough  as  when  placed  separately  in  two  troughs 
each  of  half  the  depth,  the  one  behind  the  other.  No  displacement  of  the 
bands  is  caused  by  mixing  solutions  of  the  rare  earths  or  of  didymium 
nitrate  with  potassium  dichromate.  E,  W.  W. 
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Organic  Solvent  and  Ionising  Media.  VIII.  Refractivity 
and  Electrolytic  Dissociation.  Paul  Walden  ( Zeitsch .  physikal. 
Chem.,  1907,  59,  385 — 415.  Compare  Abstr.,  1904,  ii,  227  ;  1906,  ii, 
149,  335,  336,  527  ;  this  vol.,  ii,  231,  437). — The  refractive  indices  of 
solutions  of  (1)  tetraethylaminonium  iodide,  (2)  tetrapropylammonium 
iodide,  and  (3)  phenyldimethylethylammonium  iodide  in  a  number  of 
organic  solvents  have  been  determined.  Prom  the  data  obtained,  the 
molecular  refraction  of  the  dissolved  solid  has  been  calculated  and 
found  to  vary  only  slightly  with  its  concentration  in  a  given  solvent. 
The  molecular  refraction,  however,  varies  considerably  from  one  solvent 
to  another.  Thus  when  the  ( n  -  1  )jd  formula  is  taken  as  the  basis  of 
calculation  (this  formula  brings  out  the  differences  better  than  the 
(n2  —  l)/(^2  +  2)Ajd  formula),  the  molecular  refraction  of  tetraethyl- 
ammonium  iodide  varies  from  99’23  (in  methyl  alcohol)  to  107‘4  (in 
methyl  thiocyanate).  It  is  shown  from  the  author’s  previous  work 
that  such  variation  can  have  nothing  to  do  with  the  dissociating  power 
of  the  solvent  or  with  the  degree  of  dissociation  of  the  dissolved  salt. 
On  the  other  hand,  there  appears  to  be  a  connexion  between  the 
magnitude  of-  the  molecular  refraction  and  the  molecular  volume  of  the 
dissolved  salt,  as  also  between  this  molecular  volume  and  the  co- volume 
of  the  solvent.  The  smaller  the  co-volume  of  the  solvent,  the  greater 
is  the  molecular  volume  of  the  dissolved  salt,  and  the  greater  the 
molecular  volume  of  the  dissolved  salt  in  solution  is,  the  smaller  is  its 
molecular  refraction.  J.  C.  P. 

Rotatory  Power  in  Solutions.  Paul  Walden  ( Ber .,  1907,  40, 
2463 — 2481). — A  polemical  paper,  in  which  the  author  replies  to  the 
criticisms  of  Patterson  and  Thomson  (this  vol.,  ii,  322)  on  his  work 
(Abstr.,  1906,  ii,  209).  T.  H.  P. 

The  Optical  Influence  of  Contiguity  of  Unsaturated  Groups. 
Raffaele  Nasini  (Atti  Ji.  Accad.  Lincei,  1907,  [v],  16,  i,  810 — 817. 
Compare  Briihl,  Trans.,  1907,  91,  115). — A  question  of  priority. 

T.  H.  P. 

Ionic  and  Chromophore  Theory  of  Indicators.  Paul  Rohland 
(Ber.,  1907,  40,  2172 — 2174). — Polemical.  A  reply  to  Hantzsch  (this 
vol.,  i,  513).  A.  McK. 

Fluorescence  and  the  Auxochrome  Theory.  Hugo  Kauffmann 
(Ber.,  1907,  40,  2338 — 2340). — Mainly  polemical,  in  reply  to  Hantzsch 
(compare  this  vol.,  i,  513).  J.  J.  S. 

Divisibility  of  Valencies.  Hugo  Kauffmann  (Ber.,  1907,  40, 
2341 — 2352). — The  strongest  luminophores  are  colourless,  and  become 
fluorescent  wheD  combined  with  only  feeble  fluorogens  such  as  the 
carboxyl  group ;  conversely,  in  the  case  of  comparable,  fluorescent, 
coloured  compounds,  the  fluorogen  must  be  the  stronger  the  more 
intense  the  colour.  As  has  been  shown  previously,  fluorogens  are 
also  chromophores  ;  it  follows  that  strong  fluorogenic  groups  have  also 
strong  chromophoric  properties.  It  was  argued  (Abstr.,  1906,  i,  283) 
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that  a  group  functions  as  a  fluorogen  the  more  strongly  its  partial 
valencies  are  rendered  inactive  by  the  partial  valency  of  the  luminophore ; 
hence  strong  chromophores,  which  are.  also  strong  fluorogens,  must 
render  the  partial  valencies  of  the  luminophore  nucleus  inactive  to  an 
extent  proportional  to  the  strength  of  their  chromophoric  effect. 
Such  groups  are  termed  “dependent”  (unselbstandige)  chromophores, 
in  contrast  to  groups  which  function  as  chromophores  without  inter¬ 
ference  of  partial  valencies,  and  are  termed  consequently  “  indepen¬ 
dent  ”  (selbstandige)  chromophores.  “  Independent  ”  chromophores, 
such  as  the  azo-  and  nitroso-groups,  readily  cause  colour  in  the 
aliphatic  series,  whereas  “  dependent  ”  chromophores  are  the  cause  of 
colour  in  the  aliphatic  series  only  when  in  combination  with  other  un¬ 
saturated  groups.  These  views  are  illustrated  and  discussed  with  the 
aid  of  Thiele’s  theory  of  partial  valencies.  G.  Y. 

Phosphorescence  of  Manganiferous-Calcium  Compounds. 
Influence  of  Constitution  and  Molecular  Mass  on  the  Wave¬ 
lengths  of  the  Radiations  Emitted.  L.  Bruninghaus  ( Gompt .  rend,., 
1907, 144, 1040 — 1042.  Compare  this  vol.,  ii,  419,  and  De  Kowalsky 
and  Gamier,  this  vol.,  ii,  418). — Thirteen  calcium  compounds,  each 
containing  manganese  in  the  proportion,  manganese  :  calcium  :  :  1,254, 
have  been  subjected  to  the  action  of  cathodic  rays  and  the  light 
emitted  examined  spectrometrically.  The  spectra  never  cover 
the  whole  of  the  visible  spectrum ;  they  begin  at  a  certain 
wave-length,  X1(  increase  in  intensity  to  a  maximum,  Xm>  and  then 
decrease  to  an  ill-defined  limit,  X2.  The  colour  of  the  light  emitted 
and  the  mean  value  of  Am  for  each  of  the  thirteen  calcium  compounds 
examined  are  quoted  in  the  original,  and  comparison  of  these  shows 
that  as  the  molecular  weight  increases  the  light  e.mitted  becomes 
more  refrangible,  but  that  no  simple  relation  exists  among  the  colours 
of  the  light  emitted. 

The  colour  appears  to  depend  on  (1)  the  chemical  constitution  of  the 
diluent  molecules,  and  (2)  the  mass  of  the  molecule ;  whence  the  conclusion 
is  drawn  that  the  movements  of  the  light-emitting  centres  (electrons  1) 
are  directly  dependent  on  the  structure  and  mass  of  the  diluent 
molecules.  T.  A.  H. 

Chemical  Actions  of  Radium  Rays.  Willem  P.  Jorissen  and 
Wilhelm  E.  Ringer  (Arch.  Neerland ,  1907,  ii,  12,  157 — 174). — A 
reprint  of  papers  already  published  (Abstr.,  1905,  ii,  219;  1906,  i, 
475  ;  ii,  515).  M.  A.  W. 

Experiments  with  /3-Rays  from  Radium  E.  Heinrich  W. 
Schmidt  (Physikal.  Eeitsch.,  1907,  8,  361 — 373). — The  properties  of 
the  /3-rays  emitted  by  radium  E  have  been  examined.  On  account  of 
the  absence  of  disturbing  factors,  this  is  the  most  suitable  substance 
for  the  study  of  these  rays.  The  coefficient  of  absorption  of  the  rays 
by  aluminium  is  for  small  thicknesses  of  the  metal,  40'0.  It  increases 
with  increasing  thickness  of  the  absorbing  layer,  but  the  rate  of 
increase  is  dependent  on  the  arrangement  of  the  absorbing  material 
with  reference  to  the  source  of  the  rays.  The  velocity  of  the  /3-rays, 
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measured  by  the  deviation  in  a  magnetic  field,  is  2'49  cm.  per  second, 
and  this  velocity  is  not  measurably  altered  when  the  /3-rays  have 
traversed  a  layer  of  aluminium  0*5  mm.  thick.  Radium  E  also  emits 
■y-rays,  the  intensity  of  these  being  0‘016%  of  the  intensity  of  the 
/3-rays.  The  coefficient  of  absorption  of  the  y-rays  by  aluminium 
is  0-8.  H.  M.  D. 

Absorption  of  the  a-Rays  of  Radio telluri am  (Radium  F)  in 
Metals.  Edgar  Meyer  ( Ghera .  Zenir.,  1907,  i,  1013;  from  Ber. 
Deut.  physikal.  Ges.,  1906,  4,  581 — 589). — According  to  Rutherford 
and  Bragg,  the  ionisation  of  air  caused  by  an  a-particle,  r  cm.  from  the  end 
of  its  course,  is  proportional  to  ^/r+1‘3.  The  absorption  must  also 
be  proportional  to  the  velocity  of  the  a-particle.  If  the  absorption  of 
a  metallic  layer  is  determined  as  a  function  of  the  distance  from  the 
source  of  radiation,  the  absorption  in  a  number  of  layers  and  at 
different  distances  can  also  be  calculated.  It  can  then  be  predicted 
how  far  the  absorption  will  be  affected  by  reversing  the  order  of  the 
screens.  Since  the  calculated  values  of  the  absorption  for  two  alu¬ 
minium  leaves  at  various  distances,  for  tinfoil, and  for  tin  and  aluminium 
agree  with  the  experimental  results,  it  is  not  necessary  to  assume  that 
there  is  secondary  radiation  or  dispersion  by  diffusion,  but  merely  that 
ionisation  and  absorption  are  proportional.  E.  W.  W. 

Separation  of  Radioactive  Substances  from  Ordinary  Lead. 
Julius  Elster  and  Hans  Geitel  ( Chem .  Zentr.,  1907,  i,  937  ;  from 
Physikal.  Zeitsch.,  1906,  7,  841 — 844). — The  authors  have  confirmed 
the  observation  that  air  is  more  strongly  ionised  in  lead  vessels  than  an 
vessels  of  other  materials.  Lead  does  not  emit  any  rays  which  have  an 
appreciable  power  of  penetration,  but  it  has  an  absorptive  action  on  the 
strong  penetrating  rays  which  are  present  everywhere  Strongly  radio¬ 
active  lead,  prepared  from  pitchblende,  does  not  show  any  radium  emana¬ 
tion,  although  it  has  an  enormous  power  of  causing  ionisation.  An  active 
precipitate  is  obtained  when  1  kilo,  of  commercial  oxide  lead  is  added  to 
concentrated  hydrochloric  acid,  the  dissolved  lead  chloride  precipitated  by 
sulphuric  acid,  and  the  filtrate  treated  with  hydrogen  sulphide,  or  by 
treating  pure  lead  nitrate  in  the  same  way.  Radioactive  substances  are 
thus  obtained  from  lead  preparations  by  practically  the  same  method 
as  that  by  which  radium  2?  and  radium  F  have  been  obtained,  aud  it  is 
possible,  although  it  has  not  been  proved,  that  the  radioactivity  is  attri¬ 
butable  to  the  presence  of  radium.  a-Rays  form  the  major  portion  of  the 
radiation.  The  activity  decreases  slowly.  E.  W.  W. 

Radioactive  Lead  and  Grignard’s  Reaction  as  an  Analytical 
Agent.  Karl  A.  Hofmann  and  Y.  Wolfl  {Ber.,  1907,  40, 
2425 — 2430). — The  object  of  this  investigation  was  the  isolation  of 
radium  D,  and  several  methods  of  separation  have  been  discovered 
leading  to  this  end.  A  partial  separation  of  radium  D  may  be  effected 
by  distillation  of  the  radioactive  lead  chloride  in  the  presence  of 
ammonium  chloride  ;  radium  F,  vadium  E,  and  radium  D  are  more 
volatile  than  ordinary  lead  chloride,  and  the  distillate  may  be  freed 
from  the  first  two  by  repeated  crystallisation  from  strong  hydro- 
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chloric  acid  in  which  radium  D  is  least  soluble.  The  least  soluble 
portions  are  then  further  purified  by  precipitation  from  aqueous 
solution  with  hydrogen  sulphide ;  the  precipitate  first  formed  is 
practically  inactive,  but  gradually  developes  an  a-  and  ^-activity  much 
greater  than  that  of  the  original  material.  Electrolysis  of  an  acetate  or 
nitrate  solution,  using  mercury  as  a  cathode,  results  in  a  concentration 
of  radium  D  on  the  cathode.  A  sample  of  this,  as  sulphate,  enclosed 
in  an  evacuated  capillary  tube  for  several  months  gave  the  helium 
lines  A  =  587'5,  501 ’6,  and  447T,  whilst  radium  E  and  radium  F  gave 
only  negative  results.  No  radium  emanation  was  obtained  from  any 
preparation.  The  effect  of  heating  the  radioactive  lead  chloride  with 
zinc  and  silver  was  also  observed,  but  it  seemed  that  none  of  these 
methods  would  lead  to  a  complete  isolation  of  radium  D. 

The  action  of  magnesium  phenyl  bromide  on  lead  chloride  was  then  in¬ 
vestigated.  It  is  found  that  lead  tetraphenyl  is  produced,  whilst  one-half 
of  the  lead  separates  in  the  metallic  state.  Now,  if  lead  chloride  rich  in 
radium  D  is  employed,  it  is  found  that  most  of  the  radium  D  is 
present  in  the  metallic  lead  liberated  during  the  reaction,  whilst  only 
a  small  quantity  passes  into  the  lead  tetraphenyl. 

Mention  is  made  of  a  compound  obtained  by  the  action  of  a  mixture 
of  strong  nitric  and  sulphuric  acids  on  lead  tetraphenyl.  It  forms 
white  prismatic  crystals  which  explode  when  heated.  W.  H.  G. 

Radiation  of  Thorium  A.  E.  von  Lerch  ( Chem .  Zentr.,  1907,  i,  936  ; 
from  Physikal.  Zeitsch.,  1906,  7, 91 3 — 915). — The  radiations  of  thorium  A 
and  thorium  B  and  of  a  mixture  of  these  substances  have  been  absorbed 
by  thin  layers  of  aluminium.  If  thorium  A  decomposes  without  radia¬ 
tion,  or  if  the  rays  emitted  are  of  the  same  penetrative  power  as  those 
of  thorium  B,  then  the  results  should  be  the  same  in  each  case.  Since 
thin  layers  of  aluminium  were  found  to  reduce  the  radiation  of  a 
mixture  of  thorium  A  and  thorium  B  more  than  that  of  thorium  B 
alone,  whilst  when  thicker  layers  were  used  the  reverse  was  found  to 
be  the  case,  it  follows  that  thorium  A  emits  a  radiation  of  which  one 
portion  has  a  less,  and  another  portion  a  greater,  penetrative  power 
than  that  of  the  a-rays  of  thorium  B  or  thorium  G ;  the  latter  forms 
the  major  part  of  the  radiation.  E.  W.  W. 

Some  Properties  of  Actinium.  Max  Levin  (Chem.  Zentr..,  1907, 
i,  1024 ;  from  Physikal.  Zeitsch.,  1906,  7,  812 — 815.  Compare  this 
vol.,  ii,  220). — The  velocity  of  volatilisation  of  the  actinium  precipitate 
has  been  measured  in  the  electric  furnace.  A  platinum  wire  is  made 
active  by  charging  it  negatively  and  exposing  it  to  the  emanation  for 
some  hours  so  that  the  precipitated  products  attain  the  equilibrium 
state.  The  activity  is  determined  immediately  after  heating  and  is 
calculated  in  percentages  on  the  assumption  that  the  activity  of  the 
wire  decreases  during  the  heating  with  a  period  of  thirty-six  minutes. 
Actinium  A  is  not  volatile  below  400° ;  it  evaporates  above  this 
temperature,  but  the  quantity  volatilised  is  not  proportional  to  the 
rise  of  temperature.  At  750°,  all  the  actinium  A  is  evaporated  in  ten 
minutes.  The  temperature  of  volatilisation  of  actinium  Ais  about  700°. 
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As  in  the  case  of  thorium,  the  first  component  of  the  active  precipitate 
which  decomposes  the  most  slowly  is  also  the  most  volatile. 

When  a  nitric  acid  solution  of  actinium  X  is  electrolysed  between 
platinum  electrodes,  using  an  E.M.F.  sufficient  to  decompose  water,  a 
larger  quantity  of  actinium  A  is  obtained  together  with  an  excess  of 
actinium  B,  whilst  only  traces  of  actinium  A are  obtained  by  secondary 
reactions.  Actinium  X  is  separated  from  ammoniacal  solutions,  how¬ 
ever,  together  with  actinium  A  and  actinium  B.  Lucas’  theory 
( Physikal .  Zeit&ch.,  7,  340)  that  the  radioactive  decomposition  always 
results  in  the  formation  of  nobler  elements  does  not  take  into  account 
the  existence  of  emanations  which  are  electrochemically  neutral. 

When  slightly  acid  solutions  of  actinium  X  are  used,  the  solution 
becomes  turbid  at  the  cathode,  and  a  strongly  active  yellow  precipitate 
of  radioactinium  is  formed  on  the  cathode. 

Since  the  atomic  weights  and  consequently  the  concentrations  of  the 
solutions  are  unknown,  no  place  in  the  electrochemical  series  can  be 
assigned  to  the  actinium  products.  In  this  series,  however,  thorium  A 
lies  between  antimony  and  mercury,  thorium  B  between  silver  and 
mercury,  radium  C  between  antimony  and  gold,  and  polonium  next  to 
mercury,  so  that  there  is  a  considerable  difference  of  potential  between 
polonium  and  bismuth.  E.  W.  W. 

The  a-Particle  and  the  Periodic  System  of  the  Elements. 
A.  van  den  Broek  (Ann.  Physik,  1907,  [iv],  23,  199 — 203). — In 
connexion  with  Rutherford’s  suggestion  that  the  a-particle  might  be 
the  half  of  a  helium  atom  carrying  the  ionic  charge  (Abstr.,  1906,  ii, 
719),  the  author  revives  Prout’s  hypothesis  with  the  modification  that 
an  element  with  atomic  weight  two  is  taken  as  the  fundamental  sub¬ 
stance.  A  table  is  drawn  up  consisting  of  fifteen  series,  each  series 

containing  eight  places,  in  which  are  put  the  numbers  2,  4,  6,  8 . 

up  to  240.  The  known  elements  are  put  in  the  places  which  best 
express  their  mutual  relationships  as  summed  up  in  an  ordinary 
periodic  table.  There  is  found  to  be  fair  agreement  between  the 
atomic  weights  and  the  numbers  which  occupy  the  same  places,  and  it 
is  noted,  when  the  table  as  a  whole  is  considered,  that  the  + 
differences  are  very  nearly  balanced  by  the  -  differences. 

The  author  concludes  that  the  elements  are  only  secondary  modifica¬ 
tions  of  aggregates  of  a-particles.  J.  C.  P. 

Mobility  of  Ions  in  Helium.  J.  Franck  and  Robert  Pohl 
(Ber.  Deut.  physikal.  Ges 1907,  5,  194 — 199). — The  velocity  of  the 
ions  produced  by  a-rays  in  helium  has  been  measured.  The  helium 
was  carefully  purified  by  treatment  with  cocoa-nut  charcoal,  sodium- 
potassium  alloy,  and  freshly-ignited  platinum  black.  The  mobility  of 
the  positive  and  negative  ions  is  5‘09  and  6’31  cms.  per  second  respec¬ 
tively.  These  values  are  smaller  than  those  found  for  hydrogen,  but 
much  larger  than  for  other  gases  examined.  H.  M.  D, 

Emanation  of  Phosphorus.  Gerhard  0.  Schmidt  ( Chem .  Zentr., 
1907,  i,  1014 — 1015  ;  from  Ber.  Deut.  physikal.  Ges.,  1906, 4,  640 — 679). 
- — Further  experiments  have  confirmed  the  author’s  theory  that  the 
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cause  of  the  conductivity  of  air  which  is  induced  by  the  slow  oxidation 
of  phosphorus  is  not  to  be  attributed  to  ionisation,  hut  is  due  to 
the  presence  of  solid  oxidation  products  in  the  cloud  or  mist  which  is 
produced,  and  that  practically  no  ions  are  formed.  Air  can  be  made 
to  conduct  by  suspending  solid  particles  of  phosphoric  acid  in  it.  The 
conductivity  depends  also,  however,  on  the  presence  of  water,  since  the 
dry  oxides  are  not  conductors.  When  the  phosphorus  burns  with 
a  flame,  the  air  becomes  a  very  good  conductor,  but  as  the  air  is  dried, 
the  conductivity  decreases  rapidly.  Moist  air  in  which  the  oxides  are 
present  conducts  as  long  as  it  contains  mist.  When  water  is  dropped 
on  to  phosphoric  oxide,  mist  is  formed,  and  the  air  becomes  a 
conductor;  but  when  the  oxide  gradually  deliquesces  in  water-vapour, 
no  mist  is  formed  and  the  air  does  not  conduct.  Ions  are  not  formed 
by  the  combination  of  phosphoric  oxide  and  water. 

The  differences  in  the  curves  obtained  by  various  observers  are  due 
to  the  fact  that  the  oxidation  of  phosphorus  does  not  take  place  with 
great  regularity  and  the  curves  depend  on  the  quantity  of  moisture 
contained  in  the  air. 

In  reference  to  the  fact  that  air  does  not  become  a  conductor  when 
laden  with  ammonium  chloride  mist,  the  author  points  out  that 
ammonium  chloride  is  a  much  worse  conductor  than  phosphoric  acid. 
He  also  maintains  that  the  convection  theory  explains  all  the  facts 
much  more  simply  than  the  electron  theory.  E.  W.  W. 

Electrical  Conductivity  Produced  by  Heating  Salts. 

A.  E.  Garrett  (Phil.  Mag.,  1907,  [vi],  13,  728 — 747). — Measurements 
have  been  made  of  the  conductivity  of  the  air  in  the  neighbourhood  of 
inorganic  substances  heated  at  temperatures  not  higher  than  369°. 
The  following  substances  increase  the  conducting  power :  ferric, 
aluminium,  ammonium,  magnesium,  stannous,  manganese,  and  cadmium 
chlorides,  calcium  and  aluminium  fluorides,  cadmium  iodide,  ammonium, 
cadmium,  and  cobalt  nitrates.  The  most  active  substances  are  the 
halogen  salts  of  zinc,  and  increased  conductivity  due  to  these  can  be 
detected  at  the  ordinary  temperature  and  pressure.  Evidence  has  been 
obtained  that  these  phenomena  are  accompanied  by  chemical  changes 
in  the  active  substances.  The  ions  formed  are  similar  to  those  which 
have  been  observed  in  recently  prepared  gases,  gases  from  flames,  and 
in  the  neighbourhood  of  oxidising  phosphorus ;  they  are  completely 
stopped  by  a  layer  of  aluminium  0‘0008  cm.  in  thickness.  The 
velocity  of  the  ions  is  very  small,  but  increases  with  the  temperature, 
and  although  for  certain  ranges  a  straight  line  relationship  holds 
between  the  velocity  and  the  temperature,  yet  sudden  changes  in  the 
direction  of  the  line  indicate  changes  in  the  nature  of  the  ions  as  the 
temperature  is  increased.  The  difference  in  behaviour  of  ordinary  and 
carefully-dried  substances  indicates  that  water-vapour  influences  the 
observed  conductivity  in  some  cases.  H.  M.  D. 

Electrical  Conductivity  of  Alloys.  II.  Relation  between 
Constitution  and  Temperature-Coefficient  of  Conductivity. 
W.  Guertler  (Zeitsch.  anorg.  Ckern.,  1907,  54,  58 — 88.  Compare 
this  vol.,  ii,  65). — In  the  former  paper,  certain  rules  connecting  con- 
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ductivity  and  constitution  of  alloys  were  established  ;  it  is  now  shown 
that  measurements  of  the  temperature-coefficient  of  conductivity  may 
be  similarly  used  to  elucidate  the  constitution  of  alloys.  The  data  are 
taken  from  papers  by  Matthiessen  (1861-64),  Dewar  and  Fleming 
(1892-93),  and  others.  For  convenience,  the  results  are  expressed  in 
terms  of  P,  the  percentage  decrease  of  conductivity  on  raising  the 
temperature  from  0°  to  100°. 

Matthiessen’s  rule  on  the  relation  between  the  conductivity  and  its 
temperature-coefficient  has  been  extended  and  is  now  expressed  as 
follows  :  with  few  exceptions  the  conductivity  and  the  temperature- 
coefficient  of  the  conductivity  of  binary  alloys  are  proportional,  even 
when  mixed  crystals  and  chemical  compounds  are  present;  in  every 
case  the  conductivity  and  temperature-coefficient  curves  have  the  same 
form.  From  this  rule,  it  follows  that  the  relations  already  established 
between  constitution  and  conductivity  also  hold  for  constitution  and 
temperature-coefficients. 

The  value  of  P  for  pure  metals  varies  from  27  to  31,  and  it  is  shown 
that  P  has  the  same  value  for  alloys  free  from  mixed  crystals  as  for 
pure  metals.  Conversely,  if  P  has  the  value  31  or  more,  the  alloy 
(magnetic  alloys  excepted)  contains  no  mixed  crystals. 

For  binary  alloys  in  which  mixed  crystals  are  present,  the  value  of 
P  falls  rapidly  from  the  pure  metals,  and  the  curves  connecting  P 
and  the  composition  of  the  alloy  show,  at  least  in  some  cases,  breaks 
corresponding  with  those  in  the  miscibility  of  the  metals. 

The  electrical  resistance  of  mixed  crystals  (as  well  as  of  compounds) 
is  not  related  to  the  resistance  of  the  constituents,  and  persists  at  the 
absolute  temperature,  although  under  these  conditions  the  resistance 
of  the  componeut  metals  tends  to  zero. 

A  bibliography  of  the  subject  is  appended.  G.  S. 

Alloys  of  Copper  with  Nickel  and  with  Gold.  Electro- 
conductivity  of  Solid  Metal  Solutions.  Nicolai  S.  Kurnakoff 
and  S.  F.  Schemtchuschny  ( J .  Russ.  Phys.  Chern.  Soc.,  1907,  39, 
211 — 229.  Compare  Abstr.,  1905,  ii,  710). — The  power  possessed  by 
metals  of  forming  solid  solutions  of  considerable  concentration  is 
mostly  observable  in  the  case  of  metals  of  similar  atomic  weights  and 
situated  in  the  same  horizontal  row  of  the  periodic  system.  Especially 
is  this  so  in  the  11th,  5th,  and  4th  rows.  Tables  and  curves  are  given 
for  copper  and  nickel,  silver  and  gold,  copper  and  gold ;  showing 
the  relation  the  relative  proportion  of  the  constituents  bear  to  the 
solidifying  points  and  to  the  electrical  conductivity  of  the  alloys. 
The  study  of  solid  metal  solutions  by  means  of  their  electrical  con¬ 
ductivities  has  been  found  to  be  a  particularly  useful  and  delicate 
method.  In  general,  the  formation  of  a  solid  solution  is  always 
accompanied  by  a  fall  in  electrical  conductivity;  thus  the  addition  of 
10%  of  nickel  to  copper  lowers  the  conductivity  to  1/10  of  its  value 
for  pure  copper.  On  the  other  hand,  although  the  electrical  con¬ 
ductivity  of  nickel  is  far  less  than  that  of  copper,  the  addition  of 
even  considerable  quantities  of  the  latter  element  lowers  the  con¬ 
ductivity  appreciably.  From  both  series  of  curves  it  is  evident  that 
the  metals  here  investigated,  similarly  with  other  pairs  of  metals 
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(compare  Matthieson,  Ann.  Phys.  Chern.,  1861,  100,  190;  Heycock 
and  Neville,  Abstr.,  1897,  ii,  245  ;  Roberts- Austen  and  Rose,  Chem. 
News,  1903,  87,  2),  form  a  continuous  series  of  solid  solutions.  This 
is  further  borne  out  by  a  study  of  the  microstructure  of  the  alloys,  of 
which  diagrams  are  given.  Contrary  to  Roberts- Austen  and  Rose 
(Abstr.,  1900,  ii,  25),  the  temperature  composition  curve  for  gold  and 
copper  contains  no  eutectic  point,  but  although  there  is  no  break  in 
the  curve,  the  minimum  temperature  on  it,  which  is  also  the  point  of 
least  difference  between  the  starting  and  end  point  of  solidification, 
corresponds  closely  with  the  eutectic  point.  The  three  types  of 
composition-electrical  conductivity  curves  are  also  drawn  for  the 
simplest  binary  systems  composed  of  metals  yielding  solid  solutions. 

Z.  K. 

Electrical  Conductivity  of  Solutions  of  the  Alcohols  in 
Liquid  Hydrogen  Bromide.  Ebenezer  H.  Archibald  ( J .  Amer. 
Chem.  Soc.,  1907,  29,  665 — 683). — Steele,  McIntosh,  and  Archibald 
(Abstr.,  1905,  ii,  222)  have  shown  that  many  organic  substances  dissolve 
in  the  liquid  halogen  hydrides  with  formation  of  conducting  solutions. 
A  study  has  now  been  made  of  liquid  hydrogen  bromide  solutions  of 
the  alcohols  and  phenols,  namely,  methyl,  ethyl,  w-propyl,  amyl,  and 
allyl  alcohols,  and  phenol,  o-,  m-,  and  jo-cresols,  thymol,  carvacrol,  a- 
and  /3-naphthols,  and  resorcinol.  The  methods  and  apparatus  employed 
are  described  with  the  aid  of  diagrams,  the  results  are  tabulated,  and 
the  molecular  conductivities  and  temperature  coefficients  are  plotted 
as  curves. 

It  has  been  found  that  most  of  the  alcohols  are  soluble  in  hydrogen 
bromide,  and  that  the  solutions  show  considerable  conductivity. 
Solutions  of  w-phenol  shave  greater  conductivity  than  those  of  their  ortho- 
and  para-isomerides.  In  the  case  of  the  dihydroxybenzenes,  resorcinol 
dissolves  readily  to  form  a  well-conducting  solution,  whereas  catechol 
and  quinol  seem  to  be  insoluble. 

In  the  paraffin  series,  the  lower  the  alcohol,  the  greater  is  the 
conductivity  of  its  solutions,  whilst  the  reverse  is  true  in  the  benzene 
series. 

In  a  few  cases  of  the  more  dilute  solutions,  the  molecular  con¬ 
ductivity  increases  slightly  or  remains  constant  as  the  dilution 
increases.  In  most  cases,  however,  and  in  all  the  more  concentrated 
solutions,  the  molecular  conductivity  decreases  rapidly  with  increasing 
dilution. 

On  calculating  the  value  of  the  molecular  conductivity  from  the 
expression  kv11,  where  n  is  the  number  of  molecules  of  solute  uniting 
with  one  molecule  of  the  solvent  to  form  the  electrolytic  compounds, 
values  are  obtained  which,  in  the  case  of  the  phenols,  vary  with  the 
dilution  in  the  same  way  as  the  values  of  the  molecular  conductivity 
of  aqueous  solutions  of  inorganic  salts.  In  the  case  of  the  alcohols  of 
the  paraffin  series,  however,  the  expression  only  applies  over  a  narrow 
range  of  dilution. 

The  temperature  coefficients  of  conductivity  are  in  some  cases 
positive  and  in  others  negative,  and  frequently  change  sign  as  the 
solution  is  diluted.  E.  G. 
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Relations  between  the  Molecular  Conductivity  of  Electro¬ 
lytes  and  the  Dilution.  Maurice  Prud’homme  [Bull.  Soc .  chim., 
1907,  [iv],  1,  562 — 569). — If  the  ionising  action  of  water  is  due  to 
the  small  proportion  of  free  ions  it  contains,  its  action  is  comparable 
to  that  of  a  small  amount  of  acid  in  effecting  the  hydrolysis  of  sucrose, 
where  the  relation  log.  1/1  -x  =  at  holds,  which,  on  replacing  t  by  a 
simple  function  of  the  volume,  F1/n,  and  calling  the  proportion  of  the 
electrolyte  ionised  X,  becomes  log.  1/1  -X  =  aFI/n,  where  a  (the  “  volu¬ 
metric  dissociation  constant”)  and  1/n  (the  “volumetric  index”)  are 
constants  for  a  given  electrolyte.  For  limited  dilutions  where 
A.  =  A/A10,000  (A  being  the  molecular  conductivity  at  a  given  dilution), 
the  value  of  n  varies  from  6  for  univalent  electrolytes  to  2  for  semi¬ 
electrolytes,  such  as  acetic  acid  and  ammonia.  The  value  of  a  for  hydro¬ 
chloric  and  nitric  acids  is  about  0’780,  and  is  slightly  higher  than  that 
for  salts  of  these  acids  with  univalent  metals ;  that  for  sulphuric  acid 
(H2S04/2)  is  intermediate  between  those  of  the  sulphates  of  univalent 
and  bivalent  metals. 

When  the  molecular  conductivity  at  infinite  dilution  is  taken  as 
unity,  the  value  of  n  lies  between  8  and  9,  and  a  is  fairly  constant  for 
univalent  electrolytes,  and  the  following  general  relations  hold 
between  the  coefficient  of  ionisation  and  the  volume  of  the  solvent : 
(1)  yF~ Vn  —  constant,  and  (2)  F1,n’{\—y)  =  constant,  and  these  relations 
can  be  verified  experimentally,  starting  with  F—  100  or  200.  In  these 
cases,  w  =  81  for  univalent  electrolytes,  54  for  those  containing  a 
bivalent  ion,  and  18  for  those  with  two. bivalent  ions.  The  values  of 
n  lie  between  2  and  3. 

The  equations  1  and  2  give  the  new  relations :  (3)  F>lp{l  —  y)y  = 
constant,  and  (4)  F~1/p'(y/l  -  y)  =  constant.  The  second  of  these  is 
analogous  to  those  given  by  Rupolphi  and  van’t  Hoff,  which  are  also 
deducible  from  equations  1  and  2.  When  ionisation  is  complete, 
equation  1  becomes  F]/n  =  constant,  so  that  the  dilution  corresponding 
with  the  limit  of  molecular  conductivity  should  have  a  finite  value. 

T.  A.  H. 

Action  of  Oxygen  on  Aqueous  Solutions  :  the  Processes 
Involved  in  the  Electrolytic  Decomposition  of  Water  and  in 
the  Hydrogen-Oxygen  Gas  Cell.  Otto  Mumm  ( Zeitsch .  physikal. 
Chern.,  1907,  59,  459 — '491). — Largely  theoretical.  The  author  sup¬ 
poses  that  the  action  of  oxygen  on  water  is  somewhat  analogous  to  the 
action  of  chlorine  on  water,  and  forms  hydrogen  trioxide  which  dis¬ 
sociates  according  to  the  equation  HOOOH  ^  HO’  +  OOH'.  Oxida¬ 
tions  which  take  place  in  aqueous  solutions  are  supposed  to  be  effected 
by  these  two  ions  ;  in  most  cases  probably  by  the  positive  hydroxyl  ion. 
When  a  substance  is  oxidised  in  aqueous  solution  by  oxygen,  the  ion 
not  used  in  the  oxidation  forms  hydrogen  dioxide  with  the  oppositely 
charged  ion  of  water,  thus:  HOO  +  H'  =  H202,  or  HO’ +  OH' =  H202. 
A  number  of  facts  connected  with  the  electrolytic  decomposition  of 
water  and  with  the  hydrogen-oxygen  gas  cell  seem  to  support  the 
author’s  view  as  to  the  existence  of  hydrogen  trioxide  and  its  ions  in 
solution.  According  to  the  view  here  advanced,  the  production  of 
hydrogen  peroxide  at  a  negative  electrode,  over  which  oxygen  is  pass- 
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ing,  is  not  due  to  the  oxidation  of  nascent  hydrogen  ;  the  author  holds 
that  the  positive  hydroxyl  ions  of  the  dissolved  oxygen,  which  have  a 
discharge  potential  far  lower  than  that  of  the  hydrogen  ions,  are 
changed  at  the  cathode  to  negative  hydroxyl  ions,  and  that  the  OOH 
ions  which  thereby  become  available  react  with  hydrogen  ions  to  form 
hydrogen  peroxide. 

In  the  following  table  the  author  records  a  number  of  decomposition 
potentials  and  the  reactions  with  which  he  believes  these  potentials 
to  be  associated  : 

0-78  volt  3H202  =  2H203+H2 

1'08  ,,  H202  "b  H20  =  H203  +  H2 

1-232  „  3H20  =  H203  +  2H2 

1-38  ,,  2H20  =  H202  +  H2 

1-68  „  H203  +  3H20  =  3H202  +  H2“. 

J.  C.  P. 


Cathode  of  a  Decomposition  Cell  as  Inductor  (“Autoxy- 
dator”)  in  Oxidation  Process.  Experiments  with  Sodium 
Arsenite.  Otto  Mumm  (Zeitsch.  physikal.  Chem.,  1907,  59,  492 — 496). 
— According  to  the  view  advanced  in  the  preceding  abstract,  oxygen 
dissolved  in  water  forms  hydrogen  trioxide,  which  dissociates  thus  : 
HOOOH  ^  HO*  +  OOH.  If  this  is  so,  then  any  agent  (a  so  called 
“inductor”  ;  see  Schiloff,  Abstr.,  1903,  ii,  276;  Luther  and  Schiloff, 
Abstr.,  1904,  ii,  244)  which  removes  the  HO*  ions  should  lead 
indirectly  to  an  increase  in  the  concentration  of  the  OOH'  ions.  How 
a  substance  which  is  capable  of  slow  oxidation  by  OOH'  ions,  might 
be  rapidly  oxidised  if  the  concentration  of  these  ions  was  largely 
increased,  and  would  therefore  play  the  part  of  “  acceptor  ”  (see 
Schiloff,  loc.  cit.).  The  removal  of  positive  hydroxyl  ions  which  would 
lead  to  this  result  might  be  effected,  not  only  by  an  inductor,  but  by 
the  cathode  of  a  decomposition  cell.  The  correctness  of  this  conclusion 
has  been  confirmed  by  experiments  in  which  sodium  arsenite  solution 
was  oxidised  by  gaseous  oxygen  at  the  cathode  of  such  a  cell.  Of  the 
oxygen  consumed,  half  was  used  in  the  oxidation  of  the  arsenite,  the 
other  half  went  to  form  water,  and  this  amount  was  found  to  be 
equivalent  to  the  silver  deposited  in  a  voltameter  put  in  series  with  the 
decomposition  cell.  J.  C.  P. 

Anode  of  an  Electrolytic  Decomposition  Cell  as  Acceptor 
in  Oxidation  Processes.  Experiments  with  Oxalic  Acid.  Otto 
Mumm  [Zeitsch.  physikal.  Chem.,  1907,  59,  497 — 506.  Compare  the 
preceding  abstracts). — The  anode  consisted  of  platinised  platinum 
immersed  in  0'2A-oxalic  acid,  and  oxygen  was  kept  in  continuous 
circulation  over  the  surface  of  the  electrode.  Electricity  was  sent 
through  the  cell  until  the  E.M.F.  at  the  anode  just  began  to  rise 
above  its  initial  value.  The  concentration  of  the  oxalic  acid  was 
determined  before  and  after  each  experiment.  It  was  found  that 
when  the  potential  fall  at  the  anode  was  below  a  certain  value,  three 
equivalents  of  oxalic  acid  and  two  equivalents  of  oxygen  were  used 
up  for  every  one  equivalent  of  silver  deposited  in  the  voltameter ; 
when  the  potenial  fall  at  the  anode  was  (witnin  limits)  above  the  value 
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in  question,  two  equivalents  of  oxalic  acid  and  one  equivalent  of 
oxygen  were  used  up  for  every  one  equivalent  of  silver  deposited  in 
the  voltameter.  The  author  considers  that  these  facts  cannot  be 
explained  on  the  basis  of  currently  accepted  views,  and  suggests  an 
explanation  involving  the  existence  and  dissociation  of  hydrogen 
trioxide  in  solution  (see  preceding  abstracts).  For  the  details  of  this 
explanation,  the  original  must  be  consulted.  J.  C.  P. 

Electric  Synthesis  of  Colloids.  The  Svedberg  ( Chem .  Zentr., 
1907,  i,  1089  —  1090  ;  from  Zeitscli.  Chem.  hid.  Kolloide,  1, 
229 — 243.  Compare  Abstr.,  1906,  ii,  330). — The  dependence  of 
the  pulverisation  of  different  metals  in  ethyl  ether,  fsobutyl 
alcohol,  benzene  or  petroleum,  and  of  the  decomposition  of  the 
medium  on  the  electric-constant  of  the  discharging  circuit,  the 
material  of  the  electrode,  <fec.,  has  been  quantitatively  investigated 
by  means  of  a  “spark-immersion  micrometer,”  in  which  cylindrical 
rods  of  the  metals,  usually  of  5-6  mm.  diameter,  were  employed. 
The  square  of  the  effective  current  strength,  measured  by  means 
of  a  hot  wire  ammeter,  was  taken  as  the  independent  variable. 
The  measurements,  which  were  made  in  most  cases  with  oscillating 
discharges,  are  arranged  in  tables,  and  shown  graphically  in  the 
original  paper.  When  a  constant  current  is  used,  accurate  measure¬ 
ments  can  be  made  only  under  certain  conditions,  since  the  colloidal 
pulverisation  is  accompanied  by  the  formation  of  small  globules  of  the 
metal.  The  loss  of  weight  of  the  cathode  is  greater  than  that  of  the 
anode  when  either  a  constant  current  or  an  intermittent  discharge 
is  used.  With  the  same  effective  current  (hff),  the  formation  of  colloid 
decreises  as  the  capacity  or  damping  increases,  but  increases  as  the 
self-induction  becomes  greater  and  the  length  of  the  spark  less.  The 
form  of  discharge,  nature  of  the  liquid,  and  surface  area  of  the 
electrodes,  have  only  a  small  effect  on  the  amount  of  pulverisation, 
which  is,  however,  extraordinarily  small  in  gases  (air).  The  pulverisa¬ 
tion  of  the  electrodes  and  the  decomposition  of  the  liquids  increases  in 
proportion  to  V/  2  when  the  current  strength  is  small,  but  the 
increase  is  more  gradual  with  a  greater  current  strength,  and  the 
values  appear  to  approach  the  limit  asymptotically.  The  pulverisation 
is  measured  by  the  volume  of  gas  which  is  formed. 

The  specific  pulverisation  becomes  less  as  the  capacity,  damping, 
self-induction,  and  length  of  spark  become  greater,  and  is  independent 
of  the  surface  area  of  the  electrodes ;  it  is  very  greatly  affected, 
however,  by  the  form  of  discharge,  the  effect  being  least  in  the  case  of 
oscillating  discharges.  With  constant  currents,  pulverisation  increases 
enormously  as  the  length  of  the  arc  becomes  greater.  The  pulverisa¬ 
tion  capacity  or  “  cathodic  hardness”  of  metals  in  the  vertical  series 
of  the  periodic  system  increases  with,  but  much  more  rapidly  than,  the 
atomic  weight,  and  is  approximately  the  same  for  metals  of  closely  related 
atomic  weights.  The  decomposition  of  the  medium  is  distinctly  greater 
in  the  case  of  extremely  positive  metals  (calcium,  magnesium)  than  in 
that  of  the  negative  metals,  and  this  relationship  also  holds  for  nickel 
and  cobalt,  which  act  as  strong  catalytic  agents  ;  platinum,  antimony, 
bismuth,  and  tin  have  the  least  effect.  E.  W.  W. 
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Magnetic  Compounds  from  Non-magnetie  Elements  Edgar 
Wedekind  ( Chern .  Zentr .,  1907,  i,  936 — 937  ;  from  Ber.  Deut. 
physikal.  Ges.,  1906,  4,  412 — 416.  Compare  Abstr.,  1906,  ii,  70; 
1907,  ii,  353). — Magnetic  magnesium  nitride  (Mn7N2?)  can  only  be 
obtained  by  heating  at  the  temperature  of  the  oxyhydrogen  blow¬ 
pipe,  and  must  be  prepared  with  ammonia  and  not  with  nitrogen.  The 
nitrides,  Mn3N2  and  Mn5N2,  do  not  show  ferromagnetism.  The 
temperature  is  of  great  importance  in  these  cases.  The  sulphide 
becomes  somewhat  more  magnetic  on  heating.  The  completely 
anhydrous  iodide  is  ferromagnetic.  Aqueous  solutions  of  manganous 
salts  show  a  greater  susceptibility  than  solutions  of  ferric  salts.  The 
quantitative  examination  of  manganese  compounds  is  difficult  because 
the  products  usually  consist  of  imperfectly  melted  pieces,  and  only  the 
boride  and  antimonide  yield  homogeneous  lumps.  The  magnetism  of 
these  compounds  is  of  the  same  order  as  that  of  iron,  but  a  condition 
of  saturation  could  not  be  attained. 

The  effect  of  the  high  temperature  does  not  appear  to  be  due  to 
increase  of  energy,  but  to  the  formation  of  the  compounds  richest  in 
manganese,  ..which  are  magnetically  stable.  Ferromagnetism  is  not 
only  an  atomic,  but  also  a  molecular,  property.  Chromium,  manganese, 
iron,  cobalt,  and  nickel  are  magnetic  in  certain  compounds. 

E.  W.  W. 

Specific  Heats  of  the  Solid  Elements.  Rudolf  Lammel  (Ann. 
PhysiJc,  1907,  [iv],  23,  61 — '72.  Compare  Abstr.,  1905,  ii,  300). — 
The  author  argues  further  in  favour  of  bis  view  that  the  atomic  heats 
of  the  elements  are  equal  only  when  the  melting  points  are  taken  as 
the  comparable  temperatures.  Small  atomic  weight  and  small  atomic 
volume  are  considered  to  have  nothing  to  do  with  the  deviations  from 
Dulong  and  Petit’s  law  as  is  usually  stated.  The  atomic  heats  of 
carbon,  boron,  and  silicon  at  the  ordinary  temperature  are  very  low, 
because  the  melting  points  of  these  elements  are  very  high. 

The  specific  heat  of  lithium  has  been  determined  over  a  wide  range 
of  temperature,  and  the  curve  expressing  the  change  of  specific  heat 
with  temperature  has  a  point  of  inflexion  ;  it  is  suggested  that  this 
will  be  found  typical  of  all  similar  curves.  J.  C.  P. 

The  Direction  of  the  Freezing-point  Curve  of  a  Binary 
System  at  a  Point  Corresponding  with  the  Formation  of  a 
Compound.  R.  Nacken  (Centr.  Min.,  1907,  11,  329 — 336). — The 
author  discusses  the  direction  of  the  two  curves  which  meet  at  the 
melting  point  of  calcium  chloride  hexahydrate  in  the  temperature- 
pressure  and  the  temperature-concentration  diagram.  It  is  shown  that 
the  two  branches  do  not  form  a  continuous  curve,  but  that  a  break 
occurs  at  the  melting  point  of  the  hydrate,  the  sharpness  of  the  break 
being  determined  by  the  volume  change  which  accompanies  the 
melting  of  the  hydrate.  The  two  branches  are  only  continuous  when 
this  volume  change  is  nil ;  in  this  case,  the  tangent  to  the  continuous 
curve  is  perpendicular  to  the  temperature  axis. 

In  general,  the  formation  of  a  compound  will,  however,  be  accom- 
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panied  by  such  breaks  in  the  vapour  pressure  and  freezing-point 
curves,  the  two  branches  being  independent  of  each  other. 

H.  M.  D. 

Application  of  Trouton’s  Law  to  the  Determination  of  the 
Molecular  Elevations  of  the  Boiling  Points  of  Solutions. 
D.  E.  Tsakalotos  (Compt.  rend.,  1907,  144,  1104 — 1106). — By  com¬ 
bining  Nernst’s  expression  MLf T=9'5\ogT —  0'007 T  of  Trouton's 
Law  with  the  van’t  Hoff-Le  Chatelier  equation  E  =0‘027T2/Z  applied 
by  Arrhenius  and  by  Beckmann  (Abstr.,  1890,  323)  to  the  calculation 
of  ebullioscopic  constants,  the  expression  E  =  Mj{i75.\ogTjT -  0‘35)  is 
obtained,  in  which  E  represents  the  molecular  elevation  of  the  abso¬ 
lute  boiling  point  T  of  a  solvent  of  molecular  weight  M.  By  means  of 
this  equation,  ebullioscopic  constants  can  be  calculated,  given  only  the 
molecular  weight  and  boiling  point  of  the  solvent,  and  by  its  use  the 
author  has  obtained  values  of  E  for  oxygen,  chlorine,  bromine,  sulphur 
dioxide,  ethyl  ether,  acetone,  carbon  disulphide,  chloroform,  carbon 
tetrachloride,  ethylene  dibromide,  benzene,  nitrobenzene,  and  aniline 
which  agree  remarkably  well  both  with  Beckmann’s  experimental 
values  and  with  those  obtained  with  van’t  Hoff’s  equation. 

In  the  case  of  liquids  polymerised  in  the  liquid  condition,  the  large 
variation  of  L  with  T  renders  the  equation  inapplicable,  but  here  it 
becomes  a  criterion  of  the  molecular  association  of  the  substance. 
Since,  however,  the  expression  MLjT  is  approximately  constant 
(Luginin,  Abstr.,  1895,  ii,  101  ;  It.  Schiff,  Abstr.,  1887,  9)  for  the 
same  homologous  organic  series  even  when  its  members  are  associated 
compounds,  the  equation  EjEx  =  MTjM'T'  permits  of  the  calculation  of 
the  ebullioscopic  constants  of  an  homologous  series  if  that  of  one  of 
the  members  is  known.  In  this  way  the  constants  found  for  methyl, 
propyl,  isobutyl,  and  isoamyl  alcohols  from  that  of  ethyl  alcohol  agree 
well  with  Beckmann’s  experimental  values  and  those  calculated  by 
van’t  Hoff’s  formula.  In  the  case  of  substances  polymerised  in  the 
gaseous  state,  the  same  equation  is  applicable  when  the  values  for  M 
calculated  from  the  densities  at  the  boiling  points  are  substituted,  and 
has  been  successfully  used  for  formic  and  acetic  acids.  E.  H. 

Fractional  Distillation  by  Means  of  Steam.  Herbert  Hardy 
and  Bernard  E.  Richens  {Analyst,  1907,  32,  197 — 200) — From 
experiments  with  mixtures  consisting  of  limonene  and  citral,  limonene 
and  eugenol,  cineol  and  citral,  chloroform  and  carbon  tetrachloride, 
and  benzene  and  acetic  acid,  it  was  found  that  the  passage  of  water- 
vapour  through  a  mixture  of  volatile  liquids  will,  in  many  cases,  pro¬ 
duce  a  more  complete  separation  than  ordinary  distillation  by  dry 
heat.  It  is  not,  however,  an  efficient  method  if  the  substances  to  be 
separated  boil  much  below  100°.  The  influence  of  a  fractionating  head 
is  less  than  when  dry  heat  is  used,  and  the  rate  of  distillation  makes 
but  little  difference  in  the  results  obtained,  but  a  rapid  current  of 
steam  tends  to  give  better  results.  A  specially  good  fractionation  can 
often,  if  not  generally,  be  obtained  by  steam  distillation  under  reduced 
pressure.  W.  P.  S. 
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Application  of  Thermal  Analysis  to  Ternary  Systems. 

R.  Sahmen  and  A.  yon  Vegesack  ( Zeitsch .  physikal.  Chem.,  1907,  59, 
257 — 283.  Compare  Tammann,  Abstr.,  1904,  ii,  113;  1905,  ii,  444; 

1906,  ii,  10). — A  theoretical  paper,  in  which  Tammann’s  argument  is 

extended  to  systems  of  three  components,  A,  B,  and  C.  It  is  supposed 
that  the  fused  components  are  miscible  in  all  proportions,  and  the 
authors  deal  (1)  with  the  case  in  which  A,  B,  and  C  form  neither  com¬ 
pounds  nor  mixed  crystals  with  each  other,  and  (2)  with  the  case  in  which 
A  and  B  form  mixed  crystals,  whilst  G  forms  neither  compounds  nor 
mixed  crystals  with  A  or  B .  J.  C.  P. 

Heat  of  Combustion  of  Vegetable  Proteins.  Francis  G. 
Benedict  and  Thomas  B,  Osborne  { J .  Biol.  Chem.,  1907,  3,  119 — 133). 
— The  substances  were  burnt  in  the  Berthelot-Atwater  bomb  ;  the  heat 
of  combustion  per  gram  varied  from  5358  cal.  for  conglutin  ji  and 
wheat-globulin  to  5916  cal.  for  hordein.  In  general,  the  higher  heats 
correspond  with  the  proteins  of  high  carbon  percentage,  and  the 
irregularities  noted  to  this  rule  are  doubtless  due  to  the  varying  pro¬ 
portions  of  the  amino-acids  in  the  different  proteins.  W.  D.  H. 

Specific  Gravities  in  Isomorphous  Series.  B.  Gossner  (Ber., 

1907,  40,  2373 — 2376). — The  members  of  an  isomorphous  series  have 
similar,  but  not  identical,  molecular  volumes,  mol.wt./D,  hence,  as  has 
been  shown  by  Tutton  (Trans.,  1896,  69,  344)  and  by  the  present 
author  {Zeitsch.  Kryst.  Min.,  1907,  43,  130);  the  specific  gravities  of 
isomorphous  salts  are  not  proportional  to  their  molecular  weights, 
in  some  cases  the  salt  with  the  smaller  molecular  weight  having 
the  greater  specific  gravity.  The  following  new  cases  are  given  : 

CoS04,6H20  (D  2-000)  and  JSTiS04,6H20  (D  2-036). 

SiFGNi,6H20  (D  2-134),  SiF6Co,6H20“  (D  2-087),  SiF6Cu,6H20  (D 
2-222),  andSiFGZn,6H20  (I)  2T39).  It  is  found  that,  whilst  intermixture 
of  the  nickel  and  zinc  salts  takes  place  in  all  proportions,  a  gap  occurs  in 
the  series  of  mixed  crystals  of  the  cobalt  and  copper  salts,  the  red 
mixed  crystals  having  the  form  of  the  cobalt  salt  containing  a 
maximum  of  70%  of  the  copper  salt  and  those  in  the  form  of  the 
bluish- violet  copper  salt  containing  a  maximum  of  10%  of  the  cobalt 
salt. 

SiF6Zn,6H20  (D  2-139),  TiF6Zn,6H20  (D  2-106),  ZrF6Zn,6H20 
(D  2-258),  and  SnF6Zn,6H20  (D  2*445).  “  G.  Y. 

Determination  of  Transition  Temperatures.  David  W.  Horn 
(Amer.  Chem.  J.,  1907,  37,  619 — 628). — A  simple  method  is  described 
for  determining  transition  temperatures  in  systems  of  the  second  order, 
consisting  of  two  solid  phases  and  a  vapour  phase.  It  is  applicable  to 
dissociation  in  systems  in  which  one  of  the  two  components  has 
a  negligible  vapour  pressure,  whilst  the  other  component,  under  the 
same  conditions,  constitutes  the  vapour  phase.  The  method  has  been 
applied  to  the  determination  of  the  transition  temperatures  of  the  dissocia¬ 
tion  of  cuprammonium  nitrate,  borax,  sodium  hydrogen  carbonate,  and 
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ammonio-silver  chloride.  The  results  of  the  experiments  are  tabulated 
and  plotted  as  curves.  The  following  constants  have  been  obtained  : 

Cu(N03)2,5NH3  ^  Cu(N03)2,  4NH3  +  NH3,  15-30— 15-32°/760  mm. 

Na2B4Or,10H2O  —  Na2B407,5H20  +  5H20,  47-9— 48-0°/20  mm. 

2NaHCOs  zr  Na2C03  +  H20  +  C02,  90-4— 904.8°/20  mm. 

The  transition  temperature  was  determined  in  the  case  of  ammonio- 
silver  chloride  in  order  to  test  the  method;  tbe  result,  19-4°/7G0  mm., 
agrees  well  with  the  values  obtained  by  previous  observers.  E.  G. 

Viscosity  of  Lehmann’s  Liquid  Crystals.  Luigi  Puccianti 
( Atti  R.  Accad.  Lined ,  1907,  [v],  10,  i,  754 — 757). — Using  the 
method  of  flow  through  narrow  tubes,  the  author  has  determined  the 
viscosities,  compared  with  water  at  0°  as  100,  of  eholesteryl  beozoate, 
p-azoxyanisole,  and  p-azoxyphenetole  at  temperatures  just  below  and 
just  above  that  at  which  they  are  transformed  from  crystalline  liquids 
into  the  isotropic  state  (compare  Schenck,  Abstr.,  1898,  ii,  563). 

In  the  case  of  eholesteryl  benzoate,  which  readily  undergoes  change, 
the  various  measurements  made  vary  considerably  among  themselves, 
but  all  indicate  an  appreciable  increase  in  the  viscosity  when  the  liquid 
is  heated  above  about  177°  and  its  crystalline  nature  thus  destroyed. 

With  jo-azoxyanisole,  the  results  obtained  are  in  accord  with  those 
of  Schenck  ( loc .  cit.),  the  viscosity  rising  from  about  137  at  134°  to 
about  173  at  135°. 

In  the  case  of  jo-azoxyphenetole,  the  viscosity  begins  to  rise 
gradually  at  a  temperature  somewhat  below  the  transition  point,  and 
at  the  latter  a  considerable  increase  is  observed.  T.  H.  P. 

Stratifications  Observed  in  Cases  of  Diffusion.  Raphael 
E.  Liesegang  (Zeiisch.  physikal.  Chem.,  1907,  59,  444 — 447.  Compare 
Abstr.,  1906,  ii,  273;  also  Morse  and  Pierce,  Abstr.,  1904,  ii,  14; 
Bechhold,  Abstr.,  1905,  ii,  513). — The  intermittent  concentric  pre¬ 
cipitation  of  silver  dichromate,  observed  when  silver  nitrate  is  allowed 
to  diffuse  into  a  gelatin  film  containing  potassium  dichromate,  has  been 
attributed  to  supersaturation,  but  some  experiments  made  by  the 
author  are  opposed  to  this  view.  If  a  drop  of  potassium  dichromate 
solution  is  placed  on  the  diffusion  zone  of  concentric  rings  obtained  as 
described  in  the  previous  sentence,  the  dichromate  diffuses  into  tbe 
jelly,  reacts  there  with  the  excess  of  silver  nitrate  from  the  previous 
stage,  and  causes  a  fresh  concentric  precipitation  of  silver  dichromate, 
quite  independent  of,  and  frequently  crossing,  the  earlier  lines  of 
precipitation.  This  could  not  happen  if  supersatui  ation  were  the 
explanation  of  the  phenomenon.  J.  C.  P. 

Osmotic  Pressure  of  Dextrose  Solutions  in  the  Vicinity  of 
the  Freezing  Point  of  Water.  Harmon  N.  Morse,  Joseph  C. 
W.  Frazer,  and  F.  M.  Rogers  ( Amer .  Chem.  J.,  1907,  37,  558 — 595). 

The  methods  employed  for  the  direct  determination  of  osmotic 
pressure  have  been  described  in  previous  papers  (Abstr.,  1901,  ii,  543 ; 
1902,  ii,  553  ;  1903,  ii,  272;  1904,  ii,  651;  1905,  ii,  575;  1906,  ii, 
600;  this  vol.,  ii,  439,  440). 

A  series  of  determinations  have  been  made  of  the  osmotic  pressure 

vol.  xcii.  ii.  37 
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of  dextrose  at  concentrations  from  iV/10  to  N  at  temperatures  in  the 
neighbourhood  of  0°.  The  various  measurements  and  results  are 
tabulated.  In  connexion  with  each  determination  are  recorded  (1) 
the  molecular  osmotic  pressure,  that  is,  the  pressure  divided  by  the 
weight-normal  concentration  of  the  solution ;  (2)  the  ratio  of  the 
osmotic  to  the  calculated  gas  pressure  for  the  same  temperature,  the 
volume  of  gas  being  that  of  the  solvent  in  the  pure  state ;  and  (3)  the 
ratio  of  the  observed  molecular  depression  of  the  freezing  point  of  each 
solution  to  1  85,  the  calculated  molecular  depression  of  the  freezing 
point  of  water. 

The  ratio  of  osmotic  pressure  to  gas  pressure  seems  to  be  greatest  in 
the  case  of  the  Nj  10  solution,  then  to  decrease  somewhat,  and  after¬ 
wards  to  increase  slightly  as  the  concentration  increases,  but  the 
relation  is  not  at  present  regarded  as  well  established. 

It  is  found  that  in  the  neighbourhood  of  0°  both  dextrose  and 
sucrose  solutions  exert  osmotic  pressures,  which  differ  from  the  fcalcu- 
lated  gas  pressure  to  about  the  same  degree  as  the  observed  depressions 
of  the  freezing  points  of  such  solutions  differ  from  those  calculated  by 
means  of  the  value  1*85. 

It  has  been  observed  that  the  resistance  of  the  membrane  in  an 
osmotic  cell  is  greater  at  low  temperatures.  E.  G. 

Adsorption  of  Dyes  by  Charcoal  and  Textile  Fabrics. 
Herbert  Fheundlich  and  G.  Losev  (Zeitsch.  physikal.  Chem.,  1907, 
59,  284 — 312.  Compare  Freundlich,  this  vol.,  ii,  155). — The  distribu¬ 
tion  of  crystal-violet,  crystal-ponceau,  new  magenta,  and  patent  blue 
between  charcoal,  woo],  silk,  or  cotton,  on  the  one  hand,  and  an 
aqueous  solution  of  the  dye  on  the  other,  is  governed  in  all  cases 
by  the  same  laws.  The  experimental  figures  are  in  good  agreement 
with  the  equation  for  the  adsorption  isotherm  previously  given 
(loc.  tit.).  When  the  dyes  are  arranged  according  to  the  values  of  k, 
the  order  is  practically  the  same  whatever  is  the  adsorbing  material. 
The  value  of  1  jn  is  independent  of  the  nature  of  the  adsorbing 
material,  but  is  somewhat  higher  for  the  dyes  than  for  the  organic 
acids  previously  studied  (loc.  cit.),  and  is  actually  greater  than  1  for 
crystal-violet. 

It  is  noteworthy  that  charcoal,  as  well  as  wool,  silk,  and  cotton, 
causes  in  the  case  of  dyes  of  a  basic  character  a  separation  of  the 
latter  into  base  and  acid  ;  the  acid  remains  in  the  solution  and  the 
base  is  adsorbed.  The  colouring  matter  thus  adsorbed  by  charcoal 
from  crystal-violet  solutions  has  a  brownish-violet,  shiny  appearance, 
is  insoluble  in  water,  but  soluble  in  acids,  alcohols,  pyridine,  and  other 
organic  solvents  to  bluish-violet  solutions.  The  colouring  matter 
adsorbed  by  charcoal  from  new  magenta  solutions  has  a  green  appear¬ 
ance,  and  is  soluble  in  the  aforementioned  solvents  to  red  solutions. 
Similar  observations  are  made  when  wool,  silk,  aud  cotton  are  used  as 
adsorbent  material. 

The  colouring  matter  adsorbed  by  charcoal  from  crystal-violet  solu¬ 
tions  is  in  many  respects  similar  to  the  polymerisation  products 
obtained  by  Baeyer  and  Villiger  (Abstr.,  1904,  i,  454,  786)  by  treating 
paramagenta  with  concentrated  sodium  hydroxide.  When  crystal- 
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violet  is  treated  in  the  same  fashion,  a  brownish- violet,  amorphous 
powder  is  obtained,  very  sparingly  soluble  in  water,  but  readily 
soluble  in  alcohols  and  pyridine  to  bluish-violet  solutions.  The  view 
is  accordingly  adopted  that  the  dye  base  forms  amorphous  polymerisa¬ 
tion  products,  and  that  these  are'  adsorbed,  forming  colloid  complexes 
with  the  charcoal,  wool,  silk,  or  cotton. 

When  the  acid  colouring  matters,  patent  blue  and  orange  IV,  are 
adsorbed  by  charcoal,  no  decomposition  of  the  dye  salt  into  base  and  acid 
takes  place.  J.  C.  P. 


Stability  of  Colloidal  Solutions.  I.  The  Svedberg  ( Chem . 
Zentr.,  1907,  i,  1088;  from  Zeitsch.  Chem.  Ind.  Kolloide,  1,  161 — 164. 
Compare  Abstr.,  1905,  ii,  138). — Perrin’s  rule  that  the  stability 
depends  on  the  dielectric  constant  does  not  obtain  in  the  case  of 
colloidal  solutions.  Stable  colloidal  solutions  of  platinum  are  formed 
by  electric  pulverisation  in  the  following  liquids,  the  dielectric 
constants  of  which  are  indicated  by  the  figures  :  amyl  acetate,  4*81  ; 
ethyl  acetate,  6*11;  amyl  alcohol,  15*9 ;  tsobutyl  alcohol,  18*9  ; 
acetone,  21*8;  propyl  alcohol,  22*5,  and  water,  81*7.  Unstable 
solutions  are  formed  in  ethyl  ether,  4*37  ;  chloroform,  5*20  ;  ethyl 
alcohol,  28*8,  and  methyl  alcohol,  35*4.  Various  examples  have  also 
shown  that  Burton’s  theory  (Abstr.,  1906,  ii,  275)  does  not  hold. 

The  viscosity  of  the  solvent  has  a  great  effect  on  the  stability  of 
colloidal  solutions.  The  hydrosols  of  platinum  ethyl  acetate  and 
platinum  propyl  alcohol  when  heated  at  125°  in  a  sealed  tube  of 
Jena  glass  do  not  coagulate,  whilst  platinum  ethyl  ether  and  platinum 
ethyl  alcohol  hydrosols  are  unstable  even  at  the  ordinary  temperature. 

E.  W.  W. 


Stability  of  Colloidal  Solutions.  Jean  Bielitzer  (Chem.  Zentr., 
1907,  i,  1088 — 1089  ;  from  Zeitsch.  Chem.  Ind.  Kolloide,  1,  225 — 227. 
Compare  Abstr.,  1905,  ii,  305,  and  preceding  abstract). — The  stability 
of  colloidal  solutions  depends  on  the  density  of  the  suspended  particles, 
and  that  of  the  medium,  on  the  relationship  between  the  frictional 
forces  which  must  be  overcome  in  the  process  of  precipitation  and  the 
forces  of  gravitation  and  on  the  quantity  and  constancy  of  the  electric 
charges.  The  quantity  of  the  charge  depends  on  the  dielectric  constant 
of  the  medium,  since  ions  are  formed  the  morp  readily  the  greater  the 
value  of  this  constant.  Constancy  is  determined  by  a  fixed  E.M.F.  or 
a  constant  concentration  of  definite  kinds  of  ions  at  a  constant  tempera¬ 
ture.  In  the  case  of  organic  liquids,  oxidation  by  the  air  frequently 
destroys  the  constancy,  and  the  stability  then  appears  to  be  a  matter 
of  chance.  Although  the  platinum  ethyl  alcohol  hydrosols  are  usually 
rather  unstable,  they  are  sometimes  found  to  be  stable,  and  stable 
hydrosols  are  obtained  in  chloroform  ;  the  migration  of  the  platinum 
to  the  cathode  in  the  stable  hydrosols  is  attributed  to  the  influence  of 
oxidation  products.  The  author  confirms  Svedberg’s  observation  that 
neither  the  Perrin  nor  the  Burton  rule  holds  in  these  cases. 

E.  W.  W. 
37—2 
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Significance  of  the  Movement  of  Particles  in  Colloidal 
Solutions  in  Relation  to  the  Limits  of  Validity  of  the  Second 
Law  of  Thermodynamics.  The  Svedberg  ( Zeitsch .  physikal.  Chem., 
1907,  59,  451 — 458.  Compare  this  vol.,  ii,  17,  160). — It  is  asserted 
that,  on  the  basis  of  our  present  knowledge  of  the  movement  of 
particles  in  colloidal  solutions,  it  is  possible  to  construct  a  system 
which  permits  the  realisation  of  a  perpetuum  mobile.  J.  C.  P. 

Solubility.  I.  Eugene  C.  Bingham  ( Amer .  Chem.  J.,  1907,  37, 
549 — 557). — The  solubility  of  liquids  in  liquids  has  been  studied  by 
Alex6ef£  (Abstr.,  1886,  847).  He  found  that,  in  general,  with  a  pair 
of  immiscible  liquids  the  solubility  increased  with  the  temperature, 
until,  in  a  few  cases,  at  a  certain  point  termed  by  Masson  (Abstr., 
1891,  791)  the  “critical  solution  temperature,"  the  liquids  became 
miscible  in  all  proportions.  Guthrie  (Abstr.,  1885,  337,  339), 
however,  found  that  in  certain  cases  the  solubility  increased  as  the 
temperature  diminished,  until  the  liquids  became  completely  miscible 
at  the  “  lower  critical  solution  temperature.”  The  present  investiga¬ 
tion  has  been  carried  out  with  the  object  of  studying  the  conditions 
in  which  liquids  are  immiscible,  and  of  ascertaining  the  change  of 
temperature  which  will  render  such  liquids  miscible. 

A  large  number  of  liquids  have  been  tested,  and  the  results  are 
summarised  in  a  table.  It  is  shown  that  substances  of  very  small 
molecular  volume  are  often  immiscible  with  substances  of  large 
molecular  volume.  For  example,  water  is  miscible  in  all  proportions 
with  methyl,  ethyl  and  propyl  alcohols,  has  a  critical  solution 
temperature  with  .sec. -butyl,  iaobutyl  and  tsoamyl  alcohols,  and  is 
immiscible  with  the  higher  alcohols.  The  presence  of  small  quantities 
of  water  often  appears  to  render  certain  substances  immiscible,  and  it 
is  therefore  suggested  that  some  substances  in  which  water  is  very 
slightly  soluble,  such  as  light  petroleum,  melted  paraffin,  or  carbon 
disulphide,  may  be  of  use  for  testing  the  dehydration  of  organic 
liquids  and  easily  fusible  solids.  E.  G. 

Water  of  Crystallisation.  Nicolai  Morozoff  («/.  Buss.  Phys. 
Chem .  Soc.,  1906,  38,  ii,  480 — 496.  Compare  Ab egg,  Abstr.,  1903, 
ii,  536  ;  1904,  ii,  475). — The  theory  is  propounded  that  every  element 
has  in  all  eight  valencies,  of  which  some  are  positive  and  some  negative. 
Starting  from  left  to  right  of  the  horizontal  lines  of  Mendeleeff’s 
periodic  system,  the  positive  valencies  increase  from  lithium  1  to 
argon  8,  but  as  the  number  of  valencies  increase,  so  the  strength  of 
each  one  decreases,  and  this  explains  the  completely  inert  character 
of  argon.  Similarly,  the  negative  valencies  increase  in  the  opposite 
direction  from  0  for  argon,  1  for  fluorine,  to  7  for  lithium.  The 
element  hydrogen,  however,  forms  an  exception,  and  together  with 
helium  seems  to  be  outside  the  periodic  classification  altogether.  On 
the  basis  of  this  theory,  and  regarding  the  molecules  of  water  of 
crystallisation  as  being  attached  to  the  substances  by  means  of  the 
unused  valencies,  the  number  of  possible  molecules  of  water  of  crystal¬ 
lisation  of  about  2000  substances  have  been  studied,  all  of  which,  with 
the  exception  of  about  eight,  conform  to  the  theory,  and  the  exceptions 
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themselves  are  shown,  really,  only  to  prove  the  rule.  All  the 
substances  are  divided  into  nine  fundamental  types. 

The  peculiar  crystalline  forms  of  water  are  also  explained  on  the 
same  principles,  and,  in  general,  the  formation  of  crystals  in  any 
solution  depend  on  the  greater  strength  of  the  attractive  forces  of 
these  valencies  as  compared  with  the  disrupting  force  of  the  solution, 
the  regularity  of  form,  &c.,  also  depending  on  the  relation  between 
these  two  opposing  forces.  Thus  the  same  forces  which  are  the  cause 
of  the  chemical  properties  of  the  elements  also  give  rise  to  the  peculiar 
crystalline  form.  Z.  K. 

Calculation  of  Some  Chemical  Equilibria.  K.  George  Falk 
(/.  Amer.  Chem.  Soc .,  1907,  29,  683 — 688). — Equilibrium  constants  of 
sulphur  trioxide  with  sulphur  dioxide  and  oxygen  and  of  the  halogen 
hydrides  with  hydrogen  and  the  halogens  at  high  temperatures  have 
been  calculated  by  Nernst’s  method  (Abstr.,  1906,  ii,  727)  from  the 
heat  of  reaction,  the  molecular  heats  of  the  reacting  substances,  and 
the  chemical  constants  of  these  substances.  E.  G. 

Chemical  Statics  and  Kinetics  of  the  Mercury-Ethylene 
Compounds.  Julius  Sand  and  F.  Breest  (Zeitsck.  physiJcal.  Chem., 
1907,59, 424 — 443). — If  ethylene  is  passed  at  the  ordinary  temperature 
into  a  solution  of  mercuric  chloride,  the  solution  becomes  strongly  acid, 
and  mercurjmthanol  chloride  is  formed.  On  the  other  hand,  if  crystals 
of  mercuryethanol  chloride  are  treated  with  strong  hydrochloric  acid, 
effervescence  takes  place  and  ethylene  is  evolved.  For  the  equilibrium 
which  is  thus  indicated  and  which  may  be  expressed  by  the  equation  : 
HgCl2  +  C2H4  +  H20  C2H5OHgCl  +  H*  +  Cl',  there  should  be  an 
equilibrium  constant,  A=LHl[Cl'][C2H5OHgCl]/[HgCl2][C2H4].  The 
value  of  K  has  been  determined,  firstly,  by  passing  ethylene  into 
mercuric  chloride  solutions  and  following  the  increase  of  conductivity 
until  it  reaches  a  steady  value,  and,  secondly,  by  measuring  the 
pressure  developed  when  hydrochloric  acid  is  allowed  to  act  on 
mercuryethanol  chloride  in  a  closed  vessel.  By  the  first  method,  K 
was  found  on  the  average  =2‘81  x  10~7.l/a  at  25°,  a  being  the  solu¬ 
bility  of  ethylene  at  this  temperature  under  a  pressure  of  1  mm.  mercury. 
The  values  found  for  A  by  the  second  method  were  1’21  x  10_7.l/aand 
1  *34  x  10-7.l/a. 

Incidentally  it  has  been  shown  that  the  formation  of  a  complex 
between  chlorine  ion  and  mercuric  chloride  is  to  be  represented,  not 
by  the  equation  HgCl2  +  2Cl'^  HgCl"4  (Sherrill,  Abstr.,  1903,  ii, 
534,  649),  but  by  the  equation  HgCl2  +  Cr  HgCl'3.  This  conclusion 
is  based  on  Sherrill’s  own  figures  and  a  control  experiment  by  the 
authors,  who  show  that  [HgCl'3]/[HgCl2][Cl']  =  11 ‘5  at  25°. 

The  order  of  the  reaction  in  which  mercuryethanol  chloride  is 
formed  from  ethylene,  mercuric  chloride,  and  water  is  discussed  in  the 
light  of  the  rate  of  change  of  conductivity.  The  order  of  reaction  is 
apparently  determined  according  to  the  equation  already  quoted,  or  it 
may  be  supposed  that  the  compound  HgCl'OH,  which  is  always 
present  in  aqueous  solutions  of  mercuric  chloride,  joins  directly, 
although  slowly,  with  ethylene,  that  this  union  is  catalytically 
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accelerated  by  the  hydrogen  ions  which  are  produced,  these  hydrogen 
ions  accelerating  also  the  decomposition  of  the  ethanol  salt. 

J.  0.  P. 

Chemical  Reaction  between  Salts  in  the  Solid  State.  Edgar 
P.  Perman  ( Proc .  Roy.  Soc .,  1907,  A,  79,  310 — 319). — Experiments 
have  been  made  to  determine  the  conditions  under  which  solid 
substances  react  together.  Potassium  iodide  and  lead  chloride,  dried 
over  sulphuric  acid,  react  very  slowly.  The  rate  of  the  change  is 
unaltered  by  light,  but  is  increased  by  a  rise  of  temperature. 

Potassium  iodide  and  mercuric  chloride,  after  being  dried  carefully 
over  freshly  prepared  phosphoric  oxide,  were  found  not  to  have  reacted 
after  a  period  of  three  years.  Under  ordinary  conditions,  immediate 
reaction  can  be  observed  when  these  substances  are  mixed.  The 
greater  velocity  of  the  reaction  between  potassium  iodide  and  mercuric 
chloride  as  compared  with  that  of  the  action  of  the  former  on  lead 
chloride  is  probably  due  to  the  greater  solubility  and  volatility  of  the 
mercuric  chloride. 

Potassium  iodide  and  lead  chloride,  both  dried  over  phosphoric  oxide, 
were  found  to  react  in  presence  of  methyl  alcohol,  but  not  in  presence 
of  benzene,  chloroform,  or  ammonia. 

The  author  supposes  that,  in  general,  the  observed  changes  take 
place  in  a  thin  film  formed  by  water  or  other  ionising  solvent  on  the 
surface  of  the  solid  substances,  the  reaction  proper  being  preceded  by 
the  solution  of  the  solid  substances  in  the  superficial  film. 


H.  M.  D. 
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Inorganic  Chemistry. 


The  Equilibrium  of  the  Deacon  Process.  Kurt  Vogel  von 
Falckenstein  (Zeitsch.  physikal.  Chem.,  1907,  59,  313 — 335). — Details 
are  given  of  the  method  and  results  already  recorded  (this  vol.,  ii,  19). 

J.  C.  P. 

New  Experimental  Arrangement  for  the  Synthesis  of 
Hydrogen  Chloride  and  Water.  Friedrich  C.  G-.  MCller  (Chem. 
Zentr.,  1907,  i,  1086  ;  from  Zeitsch.  physikal ,-chem.  Unterr.,  20, 
11 — 14). — A  conical  flask  is  closed  by  a  cork  through  which  pass  two 
glass  tubes,  the  one  which  is  bent  at  right  angles  outside  the  flask  and 
does  not  project  far  into  the  flask  serves  to  fill  the  vessel  with 
hydrogen.  To  the  second,  which  passes  further  into  the  flask,  a  side 
tube  is  sealed  on  to  the  portion  above  the  cork.  Two  wires  which  are 
insulated  at  the  top  by  a  plug,  which  serves  also  to  close  the  tube,  pass 
down  the  vertical  portion  of  the  T-tube  and  terminate  at  the  lower 
end.  The  wires  are  connected  with  a  battery  so  that  small  sparks 
pass  between  the  points.  As  the  chlorine  is  passed  through  the  side 
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tube  into  the  hydrogen  contained  in  the  flask,  it  burns  continuously  at 
the  bottom  of  the  delivery  tube  with  a  faintly  luminous  flame  ;  the 
hydrogen  chloride  which  is  formed  may  be  absorbed  by  a  layer  of 
water.  In  a  similar  manner,  oxygen  may  be  burnt  in  hydrogen. 

E.  W.  W. 

Two  Polymorphous  Modifications  of  Iodine.  Eugraph  S. 
von  Fedoroff  ( Chem .  Zentr .,  1907,  i,  1171;  from  Bull.  Acad.  St. 
Petersbourg,  [v],  22,  287 — 293). — Two  kinds  of  crystals  have  been 
found  in  a  sample  of  iodine,  namely,  small  rhombic  plates  and  aggre¬ 
gates  of  monoclinic  prisms.  The  latter  form  has  also  been  observed  by 
A.  Kupffer  on  the  bottom  of  a  flask  in  which  aqueous  hydriodic  acid 
had  been  kept  for  a  long  time.  E.  W.  W. 

Apparatus  for  the  Continuous  Preparation  of  Oxygen  at 
Constant  Pressure.  Gustave  D.  Hinrtchs  ( Gompt .  rend.,  1907, 
144,  1213 — 1214.  Compare  Seyewetz  and  Poizat,  this  vol.,  ii,  162). 
— The  middle  reservoir  of  a  Kipp’s  apparatus  is  almost  completely 
filled  with  large  pieces  (washed  free  from  powder)  of  pyrolusite.  The 
latter,  when  acted  on  by  a  reagent  obtained  by  adding  to  commercial 
hydrogen  peroxide  (10  vols.  or,  better,  23  vols.  strength)  one-twelfth  of  its 
volume  of  concentrated  sulphuric  acid  (keeping  the  mixture  cold),  gives 
oxygen  as  readily  as  zinc  and  hydrochloric  acid  give  hydrogen.  A 
simple  device  for  relieving  the  pressure  inside  the  apparatus  when  not 
in  use  is  described.  E.  H. 

[Change  of  State  of  Liquid  Sulphur.]  Friedrich  Hoffmann 
and  It.  Rothe  ( Zeitsch .  physikal.  Chem.,  1907,  59,  448 — 450). — The 
authors  maintain  that  their  experiments  (Abstr.,  1906,  ii,  279)  dis¬ 
proved  the  view  held  by  Smith  and  his  pupils  (Abstr.,  1905,  ii,  382, 
580)  with  regard  to  the  behaviour  of  liquid  sulphur  at  160°,  and 
they  hold  that  in  his  latest  papers  (see  this  vol.,  ii,  20)  Smith  has 
adopted  their  position  without  due  acknowledgment.  J.  C.  P. 

The  R6le  of  Caro’s  Acid  in  the  Electrolytic  Formation  of 
Persulphuric  Acid  and  its  Salts.  Erich  MOller  and  Hugo 
Schellhaas  (Zeitsch.  Elektrochem.,  1907,  13,  257 — 280). — When 

sulphuric  acid  is  electrolysed,  the  yield  of  active  oxygen  compounds 
(persulphuric  and  Caro’s  acids  and  hydrogen  peroxide)  first  increases 
and  then  falls  off  again.  The  initial  increase  is  due  to  a  rise  in  the 
anodic  potential.  The  subsequent  fall  in  yield  is  accompanied  by  a 
steady  increase  in  the  quantity  of  Caro’s  acid  present  in  the  solution. 
Hydrogen  peroxide  is  always  found  in  very  small  quantities.  Caro’s 
acid  appears  to  be  formed,  by  a  secondary  reaction,  from  persulphuric 
acid  and  water,  and  it  is  destroyed  again  at  the  anode,  thus  :  H2S05  + 
20H'  +  2F=  H2S04  +  Og  +  H20.  The  quantities  of  Caro’s  acid  formed 
and  destroyed  in  unit  time  therefore  increase  as  the  concentration  of 
the  persulphuric  acid  increases.  The  current  efficiency  may  be  im¬ 
proved  in  two  ways  :  (a)  by  adding  a  substance  which  raises  the  anode 
potential,  (b)  by  destroying  Caro’s  acid  chemically  without  acting  on 
persulphuric  acid.  Hydrofluoric  acid  acts  in  the  first  way,  sulphurous 
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acid  or  hydrogen  sulphide  in  the  second,  and  hydrochloric  acid  in  both 
ways  simultaneously.  In  all  these  cases,  considerable  improvement  in 
the  current  efficiency  is  observed  ;  for  example,  a  saturated  solution  of 
sulphur  dioxide  in  sulphuric  acid  of  D  1  *39,  electrolysed  with  a  current 
density  of  0'5  ampere  per  sq.  cm.  at  the  anode,  gave  a  current  efficiency 
of  91%  to  92%. 

A  number  of  experiments  were  made  with  sulphuric  acid  contain¬ 
ing  the  sulphates  of  ammonium,  sodium,  potassium,  aluminium,  and 
magnesium.  The  anode  potential  is  sometimes  raised,  sometimes 
depressed,  and  the  current  efficiency  varies  in  a  corresponding  way ; 
the  cause  of  this  effect  is  unexplained. 

The  preparation  of  persulphates  by  the  electrolysis  of  strongly  acid 
solutions  is  then  investigated.  The  solubility  of  ammonium  persul¬ 
phate  in  sulphuric  acid  of  D  l  *4  to  1  ’5  is  so  small  that  the  Caro’s  acid 
is  formed  very  slowly  and  the  current  efficiency  is  nob  seriously 
affected  ;  the  solubility  of  sodium  persulphate  is,  however,  great 
enough  to  lead  to  the  formation  of  considerable  quantities  of  Caro’s 
acid,  and  in  order  to  maintain  a  good  current  efficiency  this  substance 
must  be  removed  by  means  of  sulphurous  acid. 

The  paper  concludes  with  an  attempt  to  give  a  theory  of  the  observed 
phenomena,  but  the  authors  do  not  regard  their  results  as  final. 

T.  E. 

Action  of  Fluorine  on  Selenium.  Selenium  Tetrafluoride. 
Paul  Lebeau  ( Compt .  rend.,  1907,  144,  1042 — 1044.  Compare 
Moissan,  Ann.  Chim.  Phys.,  1891,  [vi],  24,  214). — The  selenium 
hexafluoride  described  by  Prideaux  (Trans.,  1906,  89,  316),  obtained 
by  the  action  of  fluorine  on  selenium  contained  in  glass  vessels,  is 
probably  an  oxyfluoride,  since,  in  repeating  the  experiment  in  copper 
vessels,  the  author  has  only  been  able  to  obtain  selenium  tetrafluoride. 
This  is  a  colourless,  intensely  irritating  liquid,  b.  p.  a  little  above 
100°,  which  solidifies  to  a  white,  crystalline  solid  at  —  80°  ;  its  vapour 
colours  a  Bunsen  flame  intensely  blue.  It  attacks  glass  energetically, 
is  decomposed  by  water,  forming  selenious  and  hydrofluoric  acids,  does 
not  absorb  fluorine,  dissolves  iodine,  giving  a  reddish  solution,  and  does 
not  attack  boron,  silicon,  or  carbon  on  boiling.  With  phosphorus 
there  is  a  vivid  reaction,  selenium  and  phosphorus  fluoride  being 
formed.  The  fluoride  is  decomposed  by  alkali  metals,  and  it  attacks 
mercury  in  the  cold,  but  is  without  action  on  platinum.  T.  A.  H. 

Selenium  Hexafluoride.  Sir  William  Ramsay  {Compt.  rend., 
1907,  144,  1196). — The  author  has  fouud  that  the  density  of  the  gas 
prepared  by  Prideaux  in  his  laboratory  is  97*23.  Consequently  the  gas 
cannot  be  selenium  oxyfluoride,  SeOF4  (density  85’5),  as  suggested  by 
Lebeau  (preceding  abstract),  nor  an  oxyfluoride  of  the  formula 
Se02F2,  which  would  have  a  density  74*5.  E.  H. 

Hydroxylamine.  G.  M.  Johnstone  MacKay  {Trans.  Nova  Scotia 
Inst.  Sci.,  1906,  11,  324 — 337). — A  study  of  solutions  of  hydroxylamine 
of  greater  constitution  than  those  previously  examined  by  Ross 
(Abstr.,  1906,  ii,  19).  Since,  as  was  shown  by  this  author,  solutions 
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of  hydroxylamine  and  its  salts  are  decomposed  by  platinum,  electrodes 
of  other  metals  were  tried,  with  the  result  that  they  were  found  to 
decompose  the  solutions  in  the  following  order  :  tin,  platinum,  silver, 
nickel  plate,  mercury,  copper  ;  the  latter  metal  decomposes  hydroxyl- 
amine  solutions  completely,  whilst  tin  does  not  decompose  them  at  all, 
so  that,  in  this  investigation,  tin  electrodes  were  employed.  The 
following  values,  which  express  the  equivalent  conductivity 
(fj.  x  107)  at  18°  in  terms  of  mercury,  v  being  the  volume  per  gram- 
molecule  of  substance,  are  consequently  more  accurate  than  those  of 
Ross,  who  used  platinum  electrodes  : 

r  =  0-0994.  0-2.  0-5.  1*0.  20.  5‘0.  10.  20.  50. 
fj.v  =  0-031.  0-018.  0-027.  0-051.  0-093.  0-098.  0-28.  0-40.  0-52. 

100.  200.  500. 

0-76.  1-3.  1*4. 

It  will  be  seen  that  there  is  a  minimum  molecular  conductivity 
between  the  concentrations  2N  and  10iV,  which  may  indicate  that  at 
high  concentrations  hydrates  are  formed  which  are  dissociated  on 
further  dilution,  but  this  point  was  not  ^further  investigated.  The 
specific  conductivity  in  reciprocal  ohms  of  pure  hydroxylamine  at 
a  temperature  slightly  above  33°  was  found  to^be  approx.  83  x  10-6, 
a  value  which  lies  between  that  of  liquid  ammonia  at  30°,  150  x  10~6, 
and  that  of  hydrazine  hydrate,  34  x  1 0~6. 

The  freezing  points  of  solutions  of  hydroxylamine  were  also  deter¬ 
mined,  the  molecular  depression  obtained  being : 

v=  1.  2.  5.  10.  20.  50.  100.  500. 

1-77.  1-78.  1-80.  1*81.  1-90.  1*96.  2*04.  2*25. 

These  results  are  in  general  agreement  with  the  conductivity 
measurements  in  showing  the  slight  dissociation  of  hydroxylamine  in 
solution.  W.  H.  G. 

Phosphorus  Nitride.  Alfred  Stock  and  Hans  Gruneberg 
( Ber .,  1907,  40,  2573 — 2578). — After  repeating  and  discarding  the 
methods  of  previous  investigators,  the  authors  returned  to  that  of  Stock 
and  Hoffmann  (Abstr.,  1903,  ii,  207);  they  studied  systematically  the 
errors  which  result  in  tthe  bad  yield  of  phosphorus  nitride,  and 
succeeded  finally  in  obtaining  the  nitride  quantitatively  by  the  follow¬ 
ing  process.  Pure  phosphorus  pentasulphide  is  saturated  with  pure 
dry  ammonia  at  the  ordinary  temperatue  and  the  product  heated  in  an 
atmosphere  of  ammonia  until  the  containing  Jena  glass-tube  begins  to 
soften ;  the  complicated  mixture  of  ammonium  thiophosphates  so 
obtained  is  heated  for  twelve  hours  at  850°  in  a  current  of  ammonia 
(or  of  the  products  of  its  decomposition).  The  resulting  phosphorus 
nitride  is  absolutely  pure,  has  D18  2’51,  varies  in  colour  from  pure 
white  to  dark  red  according  to  the  time  it  has  been  heated  above  850°, 
is  chemically  inactive  at  the  ordinary  temperature,  but  at  high  tem¬ 
peratures  acts  as  a  powerful  reducing  agent  in  consequence  of  its 
decomposition  into  phosphorus  and  nitrogen,  which  begins  at  760°  in 
a  vacuum. 
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Attempts  to  prepare  other  phosphorus  nitrides  have  been  un¬ 
successful.  C.  S. 

Phase  Relations  of  the  System :  Sodium  Carbonate  and 
Water.  Roger  C.  Wells  and  D.  J.  McAdam,  jun.  (J.  Amer.  Chem. 
Soc.,  1907,  29,  721 — 727). — Epple  ( Inaug .  Diss.,  1899)  has  described 
the  lower  hydrates  of  sodiun^carbonate  as  octa-  and  di-hydrates,  whilst 
Ketner  (Abstr.,  1902,  ii,  308)  has  regarded  them  as  hepta-  and  mono  - 
hydrates.  A  study  has  now  been  made  of  the  phase  relations  between 
25°  and  45°,  and  has  shown  that  three  hydrates  exist,  namely,  deca-, 
hepta-,  and  mono-hydrates.  The  solubilities  of  these  hydrates  have  been 
determined,  and  the  results  are  tabulated  and  plotted  in  a  diagram. 
Of  the  two  heptahydrates  described  by  Loewel  (Ann.  Chim.  Phys.,  1851, 
[iii],  33,  382),  only  the  less  soluble  form  could  be  obtained.  The 
transition  temperatures  of  sodium  carbonate  are  found  to  be : 
10H2O— 7H20,  32  00°;  10H2O—  1H20,  32  96° ;  7H20— 1H20,  35-37°; 
these  results  are  compared  with  those  of  previous  observers.  The 
transition  points  and  solubility  data  are  in  good  accord.  E.  G. 

Use  of  Potassium  Permanganate  to  Eliminate  Sodium 
Thiosulphate  in  Photography.  Albert  Granger  ( Compt .  rend., 
1907,  144,  1017 — 1018). — The  developed  print  or  negative 
(13  x  18  cms.)  is  washed  two  or  three  times  in  water  and  placed  in  a 
glass  or  porcelain  vessel  with  250  c.c.  of  a  solution  of  permanganate 
containing  0-04  gram  per  litre,  and  this  treatment  is  repeated  until 
the  colour  of  the  permanganate  solution  added  remains  unchanged. 
The  negative  is  then  placed  in  a  1%  solution  of  oxalic  acid  for 
a  few  minutes,  and  finally  washed  in  water  to  remove  the  excess  of 
oxalic  acid.  This  proceeding  may  be  simplified  by  using  a  solution 
containing  both  potassium  permanganate  and  an  alkali  hydrogen 
sulphate,  but  the  elimination  of  the  latter  by  washing  with  water  is 
more  difficult  than  the  removal  of  oxalic  acid.  No  ill  effect  is 
produced  by  allowing  prints  or  negatives  to  remain  in  the  per¬ 
manganate  solution  during  one  hour,  but  it  is  advisable  to  complete 
the  operation  as  rapidly  as  possible.  T.  A.  H. 

Borates.  II.  M.  Dukelski  ( Zeitsch .  anorg.  Chem.,  1907,  54, 
45 — 49). — In  continuation  of  his  work  on  the  alkali  borates  (Abstr. 
1906,  ii,  610),  the  author  has  now  investigated  the  equilibrium  in  the 
system  lithium  hydroxide— boric  acid-water  at  30°,  and  the  results  are 
represented  on  the  usual  triangular  diagram.  Under  the  given 
conditions,  only  mono-,  di-,  and  penta-borates  exist.  The  monoborate  has 
thb  formula  Li20,B203,16H20  (Le  Chatelier,  Abstr.,  1897,  ii,  448) ;  the 
pentaborate,  Li20,5B203,10H20  ;  the  latter  decomposes  on  recrystal- 
lisation  from  water.  The  diborate  appears  to  be  amorphous,  and 
forms  colloidal  solutions ;  the  amount  of  water  of  crystallisation  could 
not  be  determined.  G.  S. 

Dissociation  of  the  Lithium  Silicates.  Edgard  Derome 
(Compt.  rend.,  1907,  144,  1116 — 1118.  Compare  Lebeau,  Abstr., 
1903,  ii,  477), — When  the  glass,  obtained  by  heating  at  900°  a  mixture 
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of  silica  and  lithium  carbonate  in  a  current  of  hydrogen  for  several 
hours,  is  heated  in  a  vacuum  in  the  electric  furnace,  it  gradually  loses 
lithia.  The  rapidity  of  the  dissociation  slowly  decreases  from  the 
beginning  of  the  experiment,  and  diminishes  suddenly  when  the 
composition  of  the  residue  is  approximately  represented  by  2Li20,Si02. 
On  similarly  heating  the  silicate,  Si02Li20,  obtained  in  the  crystalline 
form  by  heating  a  mixture  of  5Si02  with  2Li20  suspended  in  fused 
LiCl  at  a  red  heat  for  six  hours  (compare  Hautefeuille  and  Margottet, 
Abstr.,  1882,  278),  dissociation  of  diminishing  rapidity  is  again 
observed,  but  in  this  case  the  greatest  slackening  occurs  when  the 
residue  has  the  composition  Li20,5Si02,  from  which  the  author  draws 
the  conclusion  that  the  latter  silicate  is  very  slightly  dissociated  at 
1300°.  Micro-chemical  examination  of  the  residue  reveals  the  presence 
of  lamellae,  probably  consisting  of  Li20,5Si02.  E.  H. 

Action  of  Silicon  Tetrachloride  on  Silver  and  Copper. 
Emile  Vigouroux  ( Compt .  rend.,  1907,  144,  1214 — 1216.  Compare 
Abstr.,  1906,  ii,  287,  451  ;  this  vol.,  ii,  176). — When  finely  powdered 
silver  is  heated  for  about  three  hours  (in  a  Mermet  furnace)  in  a 
current  of  gaseous  silicon  tetrachloride,  fusion  being  prevented  until 
near  the  end  of  the  heating,  an  ingot  of  silver  covered  with  silver 
chloride  is  obtained.  8 ‘33%  of  the  silver  is  converted  into  chloride, 
but  the  unchanged  silver  contains  neither  free  nor  combined  silicon 
(compare  Moissan  and  Siemens,  Abstr.,  1904,  ii,  332,  560).  A  second 
heating  of  the  unchanged  silver  in  the  same  manner  effects  a  further, 
but  smaller,  conversion  into  chloride.  On  similarly  heating  copper  at 
1200°  in  a  current  of  silicon  tetrachloride,  the  weight  is  reduced  20% 
on  the  first  occasion,  but  on  repeated  treatment  (after  re-powdering) 
gradually  becomes  constant.  The  copper  ingot  obtained  retains  its 
red  colour  and  its  malleability,  is  easily  attacked  by  nitric  acid,  but  is 
acted  on  with  difficulty  or  not  at  all  by  other  acids  and  alkalis.  It 
contains  2  33 — 2*37%  of  silicon  in  the  combined  condition.  When  a 
Mermet  furnace  is  used,  the  resulting  copper  contains  2*34 — 2*39%  of 
silicon,  whilst  chemically  pure  copper  gives  a  product  containing 
2*4 — 2-48%  of  silicon.  The  author  considers  that  the  inferior  limit  of 
the  silicuration  of  copper  by  excess  of  silicon  chloride  is  2*7%, 
corresponding  with  the  formula  Cu16Si.  E.  H. 

Hydrolite  [Calcium  Hydride].  Jose  Prats  Aymerich  (Anal.  Fis. 
Quim .,  1907,5,  173 — 174). — Jaubert’s  “hydrolite”  (compare  Abstr., 
1906,  ii,  352),  90%  of  which  consists  of  calcium  hydride,  liberates  about 
100  c.c.  of  hydrogen  per  gram  when  acted  on  by  water  ;  the  hydrogen 
is  free  from  ammonia  and  acetylene.  The  residual  lime  formed  in  this 
way,  when  dissolved  in  hydrochloric  acid,  gives  bubbles  of  a  spon¬ 
taneously  inflammable  gas,  similar  in  its  behaviour  to  hydrogen 
phosphide,  but  the  presence  of  a  phosphide  in  the  lime  cannot  be 
detected  by  subjecting  the  latter  to  the  action  of  an  oxidising  agent 
(for  example,  potassium  permanganate  or  fused  nitre)  and  then  testing 
for  phosphoric  acid.  The  source  and  nature  of  the  spontaneously 
inflammable  gas  remain  still  to  be  determined.  W,  A.  P, 
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Action  of  Concentrated  Solutions  of  Potassium  Hydroxide 
and  Potassium  Carbonate  on  Calcium  Carbonate,  and  the  Two 
Double  Salts  of  Calcium  Carbonate  and  Potassium  Carbonate 
Formed.  O.  BOtschli  ( Chem .  Zentr.,  1907,  i,  1138 — 1139  ;  from 
Verh.  naturhwt.-med.  Vereins  Heidelberg ,  [ii],  8,  277 — 330.  Compare 
Zeitsch.  wiss.  Zool.,  69,  235 — 286). — The  siliceous  needles  of  Spongice 
contain  only  a  small  quantity  of  organic  matter,  and  consist  mainly  of 
amorphous  silicic  acid  which  resembles  opal  or  artificial  siliceous  jellies  ; 
after  ignition,  only  a.  fine  honeycombed  structure  is  left.  The  brittle, 
axial  threads  after  treatment  with  hydrofluoric  acid  gave  reactions  which 
indicated  a  protein  nature.  When  treated  with  a  35%  solution  of 
potassium  hydroxide,  a  portion  of  the  lime  spicula  dissolved  and  only 
a  thin,  fine  combed,  structural  skeleton  of  the  same  form  remained, 
which  probably  consisted  of  organic  material.  A  double  compound  of 
calcium  and  potassium  carbonates  separated  from  the  solution  in  six- 
sided  plates.  The  latter  is  instantly  decomposed  by  water  and  leaves 
a  residue  of  globules  and  rhombohedra  of  calcspar.  Maas  (Verh. 
Deutsch.  Zool.  Ges.,  1904,  190 — 198)  and  Weinschenk  (Zentr.  Min. 
Geol.,  1905,  581 — 588)  regarded  the  six-sided  plates  as  potassium 
carbonate  and  the  needles  as  rhombohedra  of  calcium  carbonate  held 
together  by  organic  matter. 

When  lime  water  is  gradually  added  to  a  concentrated  solu¬ 
tion  of  potassium  carbonate,  preferably  containing  some  solid  car¬ 
bonate,  a  double  compound  A  separates.  When  gelatinous  calcium  car¬ 
bonate  is  spread  out  in  a  dish  with  a  cold  concentrated  solution  of 
potassium  carbonate,  the  compound  A  is  formed  after  a  few  hours. 
A  compound,  B,  prepared  by  mixing  a  small  quantity  of  calcium 
hydroxide  with  potassium  carbonate,  or  by  treating  calcium  carbonate 
with  a  saturated  solution  of  potassium  carbonate  at  40 — 60°,  forms 
hexagonal  prisms.  By  treating  the  crystalline  carbonates,  obtained 
from  gelatinous  calcium  carbonate  and  concentrated  potassium  carbon¬ 
ate  solution,  with  equal  parts  of  a  concentrated  solution  of  potassium 
carbonate  and  a  35%  solution  of  potassium  hydroxide,  hexagonal  plates 
of  the  compound  A  and  acute  rhombohedra  of  B  are  formed  ;  both 
are  decomposed  by  water  and  leave  globules  of  calcium  carbonate. 
The  compound  A,  2CaC03,3K2C03,6H20,  is  highly  doubly  refractive, 
optically  negative,  and  separates  in  hexagonal  plates,  short  prisms, 
twinned  crystals,  and  circular  plates.  The  additive  compound  B, 
CaC03,K2C03,  is  also  highly  doubly  refractive  and  is  optically  negative. 
There  is  no  crystalline  hydrate  of  potassium  carbonate  which  resembles  .4. 

The  author  confirms  Hofmann’s  observation  that  the  hexagonal  plates 
formed  by  treating  calcium  carbonate  with  a  35%  solution  of  potassium 
hydroxide  are  really  calcium  hydroxide.  E.  W.  W. 

Calcium  Magnesium  Orthosilicate  Series.  Hermann  (Chem. 
Zentr.,  1907,  i,  912  ;  from  Mitt.  K.  Mater ialpriif- Amt.  Gross- Lichterfelde 
West,  24,  246 — 252). — Experiments  have  been  made  to  determine  the 
relationship  between  the  composition  of  the  mixture  and  the  silicates 
obtained  by  fusion,  and  the  influence  of  the  latter  on  the  decomposi¬ 
tion  limit  of  cements.  Several  mixtures  of  calcium  carbonate,  silica, 
and  magnesia  in  various  proportions  were  heated  under  the  same 
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conditions  in  a  coke  blast  furnace.  The  melting  points  of  the  mixtures 
were  determined  by  Seger  cones.  The  decomposition  of  the  cement  which 
occurred  when  less  than  18-75%  of  magnesium  silicate,  Mg2Si04,  was 
present,  was  found  to  depend  on  the  formation  of  a  felspar-like  mineral. 
When  more  than  25%  of  magnesium  silicate  is  present,  monticellite 
begins  to  separate  and  with  50%,  this  mineral  alone  is  formed.  Mixed 
crystals  of  monticellite  and  forsterite  separate  when  the  quantity  of 
magnesium  silicate  is  greater  than  56*25%,  and  at  75%  the  two 
silicates  form  separate  crystals.  When  the  mass  contains  more  than 
81-25%  of  magnesium  silicate,  forsterite  is  formed.  E.  W.  W. 

Behaviour  of  Heavy  Spar  at  High  Temperatures.  F.  O. 
Doeltz  and  Wl.  Mostowitsch  ( Zeitsch .  anorg.  Chem.,  1907,  54, 
146 — 148). — When  heated  on  platinum  at  1400 — 1500°,  Kahlbaum’s 
barium  sulphate  and  a  specimen  prepared  from  barium  chloride  and 
sulphuric  acid  changed  to  a  white  enamel.  A  specially  pure  specimen, 
prepared  by  interaction  of  ammonium  sulphate  and  barium  hydroxide, 
fused  after  heating  in  the  air  for  ten  to  twenty  minutes  on  platinum 
at  1580°  and  lost  about  9%  by  weight.  G.  S. 

Glucinum  Chromate.  Boris  Glassmann  ( Ber .,  1907,  40, 

2602 — 2604). — Glucinum  chromate ,  GlCr04,H20,  obtained  by  the 
evaporation  of  the  solution  of  the  carbonate  in  concentrated  chromic 
acid,  forms  reddish-yellow,  monoclinic  crystals,  and  is  decomposed  by 
water  with  the  formation  of  a  yellow  basic  chromate,  GlCr04,6Gl(0H)2, 
which  is  also  obtained  by  precipitating  a  solution  of  glucinum  sulphate 
by  ammonium  chromate.  C.  S. 

Action  of  Iron  Oxides  on  Zinc  Sulphide.  Carl  A.  Graumann 
( Metallurgie ,  1907,  4,  69 — 77). — Mixtures  of  ferric  oxide  and  zinc 
sulphide  contained  in  magnesia-lined  crucibles  were  heated  in  an 
electrical  furnace  in  an  atmosphere  of  nitrogen.  Under  these 
conditions,  only  a  very  slight  reaction  takes  place  at  1280°.  In  a  slow 
current  of  air  at  1280°,  sulphur  dioxide  and  zinc  vapour  are  evolved, 
but  the  reaction  soon  comes  to  a  standstill.  On  igniting  mixtures  of 
zinc  sulphide  and  ferrous  oxide  or  of  zinc  oxide  and  ferrous  sulphide, 
zinc  is  not  set  free.  In  an  atmosphere  of  carbon  monoxide,  ferric 
oxide  is  reduced  to  iron,  which  then  sets  free  zinc,  forming  iron 
sulphide.  When  carbon  is  used  as  the  reducing  agent,  a  part  of  the 
sulphur  is  lost  as  sulphur  dioxide.  Complete  reduction  of  zinc  sulphide 
may  be  effected  by  heating  with  spongy  metallic  iron  at  1300°. 

C.  H.  D. 

Reactions  in  Liquid  Ammonia.  Potassium  Ammonio-zincate, 
Cuprous  Nitride,  and  an  Ammonio-basic  Mercuric  Bromide. 
F.  F.  Fitzgerald  («/.  Amer.  Chem.  Soc.,  1907,  29,  656 — 665). — It  has 
been  shown  by  Franklin  and  Stafford  (Abstr.,  1902,  i,  748)  that  acid 
amides  and  metallic  amides  dissolved  in  liquid  ammonia  react  with  one 
another  to  form  compounds  which  bear  the  same  relation  to  ammonia 
that  the  ordinary  oxygen  salts  bear  to  water.  Farther,  Franklin  has 
found  (Abstr.,  1905,  ii,  581)  that  certain  metallic  amides  dissolve  in 
excess  of  an  amide  of  a  more  basic  element,  probably  with  formation 
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of  ammonio-salts  analogous  to  such  compounds  as  potassium  zincate. 
The  present  investigation  was  undertaken  with  the  object  of  preparing 
such  ammonio-salts. 

When  potassamide  is  added  to  a  solution  of  copper  nitrate  in  liquid 
ammonia,  an  olive  green  precipitate  is  produced.  If  this  precipitate  is 
heated  at  160°  in  a  vacuum,  nitrogen  is  evolved  and  cuprous  nitride 
(Schotter,  Annalen,  1841,  37,  144)  remains  as  a  black,  amorphous 
mass.  The  reaction  is  represented  thus:  3Cu(N03)2  +  6KNH2  = 
CusN  +  6KNO?  +  4NH3  +  N. 

The  formation  of  ammonio-basic  mercuric  bromide,  Hg’N'HgBr 
(Franklin,  loc.  cit.),  by  the  action  of  potassamide  on  excess  of  mercuric 
bromide  is  confirmed. 

A  solution  of  potassamide  in  liquid  ammonia  reacts  with  zinc  with 
formation  of  a  well  crystallised  potassium  ammonio -zincate,  but  the 
results  of  analysis  of  this  compound  do  not  lead  to  any  simple  definite 
formula.  The  compound  can  also  be  prepared  by  the  action  of  a 
solution  of  potassamide  on  zincamide.  The  apparatus  used  in  these 
experiments  is  illustrated  by  means  of  diagrams.  E.  G. 

Miscibility  of  the  Cadmium  Halides.  R.  Nacken  ( Centr .  Min., 
1907,  301 — 305). — The  freezing  point  curves  of  the  three  pairs 
yielded  by  cadmium  chloride,  bromide,  and  iodide  have  been  determined. 
The  freezing  points  of  the  pure  substances  found  from  the  cooling 
curve  are  563°,  567°,  and  385°  respectively.  The  chloride  and  bromide 
form  a  complete  series  of  mixed  crystals,  the  mixture  containing 
40  mols.  %  cadmium  chloride  having  a  minimum  freezing  point  (550°). 
The  bromide  and  iodide  are  also  completely  miscible  in  the  crystalline 
condition  and  the  freezing  points  of  all  mixtures  lie  between  those  of 
the  components.  The  chloride  and  iodide  form  two  limiting  series  of 
mixed  crystals.  The  freezing  point  curves  meet  at  359°,  this 
temperature  corresponding  with  a  fused  mixture  containing  69  mols. 
%  of  the  iodide.  The  eutectic  consists  of  a  mixture  of  the  two  kinds 
of  mixed  crystals,  which  contain  respectively  92  mols.  %  and  4  mols.  % 
of  the  iodide.  H.  M.  D. 

Equilibrium  in  the  Reaction  between  Lead  Sulphide  and 
its  Oxidation  Products.  Rudolf  Schenck  and  W.  Rassbach 
( Ber.y  1907,  40,  2185 — 2210). — The  reactions  between  lead  sulphide 
and  its  oxidation  products  are  not  adequately  expressed  by  equa¬ 
tions,  such  as  PbS  +  PbS04  =  2Pb  +  2S02  ;  PbS  +  2PbO  =  3Pb  +  S02  ; 
PbS  +  3PbS04  —  4PbO  +  4S02,  since  reversible  actions  also  take  place. 

Four  conditions  of  equilibrium  are  possible,  namely,  (l)  PbS 
+  PbS04  =  2Pb  +  2SOz;  (2)  PbS  +  2PbO  =  3Pb  +  S02;  (3)  PbS  + 
3PbS04  4Pb0  +  4S02,  and  (4)  Pb  +  PbS04  ^  2Pb0  +  S02.  The 
authors  have  investigated  the  problem  as  to  which  of  these  equilibrium 
conditions  are  capable  of  being  observed.  The  problem  was  complicated 
owing  to  the  solubility  of  lead  sulphate  in  lead  oxide  and  by  the 
solubility  of  the  sulphide  in  the  metal. 

If  a  mixture  of  lead  sulphide  and  lead  sulphate  together  with  a  little 
lead  is  heated  in  an  evacuated  apparatus,  gas  begins  to  be  evolved  at 
550°.  At  comparatively  low  temperatures  the  rate  of  the  reaction 
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was  quite  appreciable  and  increased  quickly  on  rise  of  temperature. 
The  reaction  pressures  were  measured  at  varying  temperatures  where 
the  gas  was  either  evolved  or  absorbed.  The  equilibrium,  PbS  +  PbS04 
2Pb  +  2S02,  accordingly  exists. 

The  equilibrium  attained  on  heating  the  following  mixtures  was  also 
studied:  (1)  lead  sulphide,  lead  oxide,  lead;  (2)  lead  sulphide,  lead 
sulphate,  lead  oxide  ;  (3)  lead,  lead  oxide,  and  lead  sulphate. 

The  equilibrium,  PbS  +  PbS04  ZZ  2Pb  +  2S02,  may  be  attained  from 
both  sides. 

The  action  of  sulphur  dioxide  on  lead  oxide  at  750°  takes  place 
according  to  the  equation  :  4PbO  +  4S02  =  3PbS04  +-  PbS. 

A.  McK. 

Lead  Selenide.  Henri  Pelabon  ( Compt .  rend.,  1907,  144, 
1159 — 1161). — Lead  combines  directly  with  selenium,  giving  a  com¬ 
pound  which  forms  homogeneous  mixtures  with  excess  of  either  of  its 
components.  The  author  has  studied  the  variation  of  the  temperature 
of  “commencing  solidification”  of  these  mixtures  with  the  total 
percentage  of  selenium  they  contain.  Pure  lead  commences  to  solidify 
at  325°,  lead  containing  2%  of  selenium  at  745°,  and  lead  containing 
4‘5%  of  selenium  at  830°.  The  temperature  of  completion  of  solidifica¬ 
tion  in  these  cases  is  325°,  With  an  increasing  amount  of  selenium, 
the  initial  solidification  temperature  rises  to  a  maximum  of  1065°, 
which  corresponds  with  27%  of  selenium.  This  temperature  must  be 
the  melting  point  of  lead  selenide,  PbSe,  since  the  latter  contains 
27'62%  of  selenium,  and  the  liquids  obtained  by  melting  together  lead 
and  a  smaller  proportion  of  selenium  are  solutions  of  PbSe  in  metallic 
lead.  As  the  amount  of  selenium  is  increased  above  27%,  the  temper¬ 
ature  of  initial  solidification  falls  rapidly  to  the  value  673°,  which  is 
constant  for  mixtures  containing  45 — 100%  of  selenium.  Mixtures 
containing  more  than  45%  of  selenium  separate  into  two  layers,  an 
upper  one  of  pure  selenium  and  a  lower  one  solidifying  at  673°  to 
a  greyish-black  solid  with  a  lamellaceous  fracture.  The  latter  seems 
to  be  a  saturated  solution  of  selenium  in  lead  selenide,  and  is  not  lead 
diselenide,  PbSe2  (which  would  contain  43‘35%  Se),  since  (1)  when 
allowed  to  solidify  in  a  vacuum  it  rapidly  loses  selenium  ;  (2)  on  heating 
it  loses  selenium,  without  melting,  until  PbSe  remains  ;  (3)  selenium 
can  be  removed  by  washing  with  hot  concentrated  potassium  cyanide 
solution. 

Thus  the  liquids  containing  27 — 45%  of  selenium  are  mixtures  of 
lead  selenide  and  selenium.  E.  H. 

Thallium.  Victor  Thomas  (Ann.  Ghim.  Phys.,  1907,  [viii],  11, 
204 — 262). — A  detailed  description  of  the  preparation  and  properties 
of  the  halogen  derivatives  of  thallium  of  which  an  account  has  already 
been  published  (compare  Abstr.,  1900,  ii,  442  ;  1901,  ii,  60,  100,  159, 
507;  1902,  ii,  79,  322,  357,  472,  531  ;  1903,  ii,  147;  1906,  ii,  356, 
662;  this  vol..,  i,  117).  The  following  corrections  and  additions  are 
recorded.  Perfectly  dry  liquid  chlorine  has  no  action  on  thallous 
chloride.  Chlorine  and  thallous  chloride  in  sealed  tubes  under  6 — 7 
atmospheres  pressure  unite  to  form  thallic  chloride,  m.  p.  60 — 70°, 
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having  a  heat  of  solution  8’43  Cal.  Thallic  chloride  absorbs  hydrogen 
chloride  yielding  the  compound  T1C1S,HC1,3H20,  which  forms  long, 
hygroscopic  needles,  M.  A.  W. 


The  So-called  Allotropic  Copper.  Carl  Benedicks  ( Metallurgie , 
1907,  4,  5—17,  33 — 43). — It  was  shown  by  Schiitzenberger  (Abstr., 
1878,  706)  that  the  copper  deposited  on  electrolysis  of  neutral  copper 
acetate  solutions  differs  from  ordinary  copper  in  its  great  brittleness, 
light  colour,  and  Ijw  specific  gravity,  and  in  the  readiness  with  which 
it  oxidises  in  the  air.  It  also  dissolves  in  dilute  nitric  acid  with 
evolution  of  nitrous  oxide.  Schiitzenberger's  product  contained 
cuprous  oxide,  but  by  regulation  of  the  current  density  it  is  possible 
to  obtain  a  product  free  from  oxide.  With  higher  current  densities, 
tree-shaped,  hollow  growths  are  obtained  on  the  cathode. 

Analysis  shows  these  copper  deposits  to  contain  acetic  acid,  which 
is  given  off  when  heated  to  140°,  and  is  even  occasionally  exuded  at 
the  ordinary  temperature.  No  copper  mirror  or  coloured  vapour  is 
formed  on  heating  in  a  current  of  hydrogen,  indicating  that  the  metal 
does  not  contain  copper  acetate.  The  electrical  conductivity  is  much 
lower  than  that  of  pure  copper.  Microscopic  examination  does  not 
reveal  the  presence  of  any  distinct  constituent.  The  specific  gravity 
is  greater  than  that  calculated  for  copper  holding  the  observed 
proportion  of  acetic  acid  mechanically.  The  conclusion  is  drawn  that 
the  “  allotropic  ”  copper  is  really  a  solid  solution  of  acetic  acid  in  copper. 
The  paper  is  illustrated  with  photo-micrographs.  C.  H.  D. 

Copper-Tellurium  Alloys.  Masumi  Chikashig^:  ( Zeitsch .  anorg. 
Chem.,  1907,  54,  50 — 57). — From  an  investigation  of  this  system  by 
thermal  analysis,  supplemented  by  microscopic  observations,  the  con¬ 
clusion  is  drawn  that  two  well-defined  compounds  of  copper  and 
tellurium  exist,  the  respective  formulae  of  which  are  Cu4Te3  and 
Cu2Te.  The  freezing  point  curve  of  the  system  shows  a  eutectic  point 
at  340°  and  1 7*3%  by  weight  of  copper,  and  breaks  at  623°  and 
about  34%,  and  855°  and  50%  by  weight  of  copper  respectively ; 
beyond  the  latter  point  two  layers  are  present.  The  break  at  50% 
copper  corresponds  with  the  compound  Ou2Te,  which  is  only  miscible 
with  copper  to  a  very  limited  extent ;  at  about  1030°,  Cu2Te  dissolves 
1 — 2%  of  copper,  and  the  latter  about  4%  of  tellurium.  From 
32'7 — 50%  of  copper,  the  above-mentioned  compound  crystallises 
primarily  in  a  series  of  mixed  crystals  containing  tellurium.  At  623°, 
the  mixed  crystals  containing  45%  of  copper  react  with  the  fused  mass 
to  form  the  compound  Cu4Te8.  The  latter  has  a  transition  point  at 
365°,  marked  by  a  considerable  development  of  heat.  The  compound 
Cu2Te  has  two  transition  points  at  387°  and  351°  respectively  ;  the 
latter  is  lowered  to  334°  by  the  addition  of  5%  of  telluiium. 

The  compound  Cu4Te3  is  violet  in  colour,  whilst  Cu2Te  occurs  in 
grey  crystals. 

As  little  as  0’01%  of  tellurium  can  be  recognised  microscopically  in 
copper.  G.  S. 
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Copper  Peroxide.  L.  Moser  {Zeitsch.  anorg.  Chem.,  1907,  54, 
121 — 140). — The  action  of  various  oxidising  agents  on  copper  salts  has 
been  investigated  and  it  was  found  that  a  stable  peroxide  could  be 
obtained  only  by  the  action  of  hydrogen  peroxide  in  neutral  solution. 

Neither  chlorine  nor  bromine  in  alkaline  solution  gives  rise  to  a 
peroxide  which  could  be  isolated,  although  the  intermediate  forma¬ 
tion  of  an  unstable  peroxide  is  probable.  Ozone  has  no  oxidising 
action  on  cupric  salts.  Persulphates  in  alkaline  solution  do  not 
oxidise  cupric  hydroxide,  nor,  contrary  to  the  opinion  of  Schmidt 
(1886),  do  the  peroxides  of  manganese  or  lead. 

Copper  peroxide,  Cu02  (Thenard,  1818),  was  readily  obtained  as  a 
brown,  crystalline  powder  by  the  action  of  a  slight  excess  of  10 — 30% 
hydrogen  peroxide  in  neutral  solution  at  0°  on  freshly  precipitated 
cupric  hydroxide.  The  formula  was  established  by  estimation  of  the 
ratio  of  cupric  oxide  to  active  oxygen  in  the  moist  salt.  After 
washing  with  alcohol  and  ether  and  rapidly  drying,  it  loses  a  con¬ 
siderable  proportion  of  active  oxygen.  It  sets  free  a  considerable 
amount  of  chlorine  from  concentrated  hydrochloric  acid  and  gives 
hydrogen  peroxide  with  the  dilute  acid.  It  appears  to  have  1H20  in 
chemical  combination. 

The  same  peroxide  is.formed  by  the  action  of  sodium  peroxide  on 
cupric  salts,  but  could  not  be  satisfactorily  isolated  owing  to  rapid 
catalytic  decomposition  in  the  alkaline  solution.  G.  S. 

Preparation  of  Green  Neodymium  Chromate  and  Pure 
Cerium  Salts  from  Monazite  Residues.  N.  A.  Orloff  {Chem. 
Zeit.,  1907,  31,  562 — 563). — Since  the  method  of  preparation  of  pure 
cerium  compounds  previously  described  (Abstr.,  1906,  ii,  675) 
necessitates  the  use  of  large  quantities  of  ammonium  oxalate  and 
yields  but  a  small  proportion  of  pure  cerium  oxalate,  it  has 
been  slightly  modified,  whereby  it  is  now  possible  to  separate 
practically  the  whole  of  the  cerium  in  a  pure  state.  The  oxides  of  the 
elements  of  the  cerium  group  are  dissolved  in  warm,  strong,  sulphuric 
acid,  the  solution  diluted  with  water  and  acetic  acid,  ammonia  added 
until  the  precipitate  formed  redissolves,  and  the  solution  then  poured 
into  an  ammonium  oxalate  solution,  quickly  filtered,  and  either 
ammonium  sulphite  or  sulphurous  acid  added  to  the  filtrate,  whereby 
a  white  precipitate  of  practically  pure  cerium  oxalate  is  obtained. 

In  order  to  obtain  a  good  moss-green  neodymium  chromate,  the 
oxalates  of  neodymium  and  lanthanum,  which  remained  undissolved  in 
the  ammonium  oxalate  solution,  are  recrystallised  from  hot  nitric 
acid  and  the  last  neodymium  fraction  converted  into  chromate. 

W.  H.  G. 

Hydrates  of  Aluminium  Fluoride.  Arrigo  Mazzucchelli  ( Atti 
R.Accad.  Lincei,  1907,  [v],  16,  i,  775 — 784.  Compare  Berzelius,  Ann. 
Phys.  Chem.,  1824,  [ii],  1,  23;  Deville,  Ann.  Chim.  Phys.,  1861,  [iii], 
61,  321 — 331  ;  Baud,  Abstr.,  1903,  ii,  150). — The  author  finds  that  the 
contradictory  observations  made  by  different  investigators  concerning 
aluminium  fluoride  and  its  hydrates  are  due  to  complications  traceable 
to  phenomena  of  metastability  and  supersaturation,  to  the  slowness 
with  which  solutions  and  solid  phases  attain  a  state  of  equilibrium, 
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and  to  the  existence  of  hydrates  having  the  same  composition,  but 
differing  in  solubility  and  in  degree  of  resistance  to  the  action  of 
heat. 

The  most  convenient  method  of  preparing  a  solution  of  aluminium 
fluoride  is  to  suspend  42  grams  of  basic  aluminium  acetate  and  54 
grams  of  alumina  in  about  100  c.c.  of  water  and  add  66  grams  of 
hydrofluoric  acid  solution  (40%  by  weight).  Under  these  conditions, 
complete  solution  occurs  either  at  once  or  after  boiling  for  a  short 
time.  This  solution  gradually  deposits  a  gelatinous  hydrate  of 
aluminium  fluoride  ;  contact  with  filter  paper  accelerating  the  change. 
More  dilute  solutions  gradually  deposit  a  crystalline  crust,  apparently 
of  the  same  composition  as  the  gelatinous  hydrate '  which  has  the 
formula  Al2Ffi,6H20. 

If,  in  the  above  method  of  preparing  aluminium  fluoride  solution, 
75  instead  of  100  c.c.  of  water  are  used,  the  liquid  becomes  violently 
heated  and,  on  cooling,  deposits  large,  transparent  crystals  of  the 
hydrate,  A12F6, 1 7  H20.  This  hydrate  may  be  obtained  as  a  felted 
mass  of  short  needles  by  cooling  below  0°  a  more  dilute  aluminium 
fluoride  solution.  A  saturated  aqueous  solution  of  the  hydrate, 
A12F6,17H20,  contains  3-85  giams  of  A12F6  per  100  grams  at  11°  and 
120  grams  at  -  0  2°.  This  hydrate  rapidly  .effloresces  and  all  the 
crystals  become  opaque,  even  when  kept  in  a  sealed  tube.  This 
change  is  non-reversible  and  results  in  the  transformation  of  the 
soluble,  metastable  hydrate  into  the  hydrate  A12F6,6H20,  which  is  the 
most  stable  under  ordinary  conditions. 

The  author  has  confirmed  qualitatively  Baud’s  results  ( loc .  cit.), 
and  finds  that  the  latter’s  hydrate,  A12F6,7H20,  as  well  as  the  hydrate 
A12F6,17H20,  become  gradually  transformed  into  the  less  soluble 
hydrate  Al2Fg,6H20  if  left  in  contact  with  water. 

If  a  dilute  solution  or  a  small  quantity  of  a  concentrated  solution  of 
neutral  aluminium  fluoride  is  evaporated  to  dryness  on  a  water-bath, 
it  deposits  silky  filaments  of  the  hydrate  A12F6,2H20  (compare  Baud, 
loc.  cit.),  which  is  completely,  but  only  sparingly,  soluble  in  water,  by 
which  it  is  transformed  into  the  hydrate  AI2F6,6H20.  T.  H.  P. 

Double  Compounds  of  Aluminium  Sulphide  with  Chromium, 
Nickel,  Cobalt,  and  Magnesium  Protosulphides.  Marcel 
Houdard  (Compt.  rend.,  1907,  144,1114 — 1116.  Compare  this  vol., 
ii,  468;  Schneider,  Abstr.,  1898,  ii,  229  ;  Christensen,  Abstr.,  1892, 
1000). — By  heating  a  mixture  of  aluminium  (7  grams)  and  chromium 
(5‘6  grams)  in  a  current  of  hydrogen  sulphide,  a  black,  crystalline 
mass  is  obtained,  which  evolves  hydrogen  sulphide  with  water  giving 
a  deposit  of  alumina  and  leaving  a  reddish-black,  crystalline  residue. 
The  latter  after  washing  with  dilute  hydrochloric  acid  gives  analytical 
results  corresponding  approximately  with  the  composition,  Al2S3,CrS. 
If  excess  of  chromium  is  used,  the  sesquisulphide  seems  to  be  formed 
and  the  crystalline  mass  obtained  is  only  with  difficulty  attacked  by 
dilute  hydrochloric  acid,  whilst  nitric  acid  slowly  destroys  the  double 
compound,  leaving  a  black,  crystalline  residue  of  CrS.  The  product 
from  nickel  and  aluminium  gives,  after  treatment  with  water,  red, 
crystalline  spangles  which  gradually  become  black.  No  definite  com- 
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pound  can  be  isolated.  Similarly,  the  product  from  cobalt,  when  treated 
with  water,  yields  golden-yellow  spangles  which  rapidly  become  black. 
With  aluminium  and  magnesium,  the  product  is  crystalline  with  a 
rose-red  fracture ;  on  treatment  with  water,  90%  alcohol,  glacial  acetic 
acid  diluted  with  absolute  alcohol,  or  water  deprived  of  oxygen  and 
saturated  with  hydrogen,  it  is  decomposed  with  evolution  of  hydrogen 
sulphide  and  ^production  of  rose-red  spangles  which  quickly  become 
deep  green.  On  drying  in  air  or  in  a  vacuum,  they  are  oxidised  and 
become  colourless. 

Optical  and  crystallographic  examination  of  these  crude  products 
shows  a  cubical  structure.  The  compounds  Al2S3MnS,  Al2SgFeS, 
and  Al283CrS  isolated,  are  analogous  to  spinel.  E.  H. 

Constitution  and  Properties  of  the  Hydrate  of  Alu¬ 
minium  Bromate.  Dimitri  Dobroserdoff  (J.  Buss.  Phys.  Chem. 
Soc.,  1907,  39,  133 — 139.  Compare  Abstr.,  1904,  ii,  564). — The 
few  data  given  by  Rammelsberg  regarding  aluminium  bromate  (Ann. 
Phys.  Chem.,  1842,  [ii],  55,  63)  have  been  found  to  be  incorrect. 
The  salt,  the  formula  of  which  is  probably  Al2(Brg03)6,18H2O  or 
Al(Br0g)3,9H20,  is  prepared  by  the  action  of  barium  bromate  on 
aluminium  sulphate.  It  is  crystalline,  m.  p.  62 '3°,  is  strongly  oxidis¬ 
ing,  and  cannot  be  dehydrated  without  decomposition.  When  heated 
above  its  melting  point,  vapours  are  evolved,  and  at  100° 
a  red,  hygroscopic  mass  is  obtained,  probably  of  the  formula 
Al(Br03)3,Al203,Al(Br04)3,Al203.  Z.  K. 

Aluminium  Calcium  Silicates.  Octave  Boudouard  ( Compt . 
rend.,  1907,  144,  1047 — 1049). — A  systematic  investigation  of  the 
fusibility  of  aluminium  calcium  silicates  has  been  made  and  the  results 
plotted  as  a  triangular  diagram  (Rev.  Metallurgie,  1905,  462).  The 
surface  of  fusibility  presents  two  maxima  at  the  temperatures  1510° 
and  1500°  corresponding  with  silicates  of  the  following  formulae, 
2Ca0,Al203,Si02  and  8Ca0,Al203,Si02.  The  first  of  these  is  regarded 
as  a  definite  chemical  compound,  since  its  polished  surface,  washed  with 
10%  hydrochloric  acid  and  examined  under  the  microscope,  exhibits 
almost  complete  homogeneity.  Further,  analyses  of  three  different 
specimens  of  crystals  isolated  by  hand  or  by  washing  with  methylene 
iodide  gave  results  closely  approximating  to  those  required  by  the 
formula  quoted  above.  T.  A.  H. 

Solubility  of  Potassium  Permanganate.  Edward  C.  Worden 
(J.  Soc.  Chem.  Ind.,  1907,  20,  452 — 453). — Tables  showing  the  solu¬ 
bility  of  potassium  permanganate  in  water  at  temperatures  from 
4 — 75°.  L.  de  K. 

Constitution  and  Properties  of  Boron  Steels.  LioN  Guillet 
(Compt.  rend.,  1907,  144,  1049 — 1050). — Microscopic  examination  of 
boron  steels  containing  0’215 — 0’844%  of  boron  shows  that  they  are 
constituted  by  (1)  a  solid  ferroboron  solution,  containing  a  minute 
quantity  of  boron,  (2)  perlite,  and  (3)  a  substance  which  appears  to  be 
an  iron  borocarbide.  To  the  last  is  due  the  brittleness  of  the  normal 
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boron  steels,  which  disappears  on  tempering,  this  substance  passing 
into  solution  during  this  operation.  The  general  effect  of  the  addition 
of  boron  is  to  increase  the  breaking  stress  of  steel,  especially  after 
tempering  (compare  Moissan  and  Charpy,  Abstr.,  1895,  ii,  269), 
but  the  maximum  effect  is  obtained  by  the  addition  of  0*8%  of  boron 
to  steels  of  low  carbon  content.  T.  A.  H. 

Iron- Arsenic  Alloys.  K.  Friedrich  (Metallurgies  1907,  4, 
129 — 137). — Iron  alloys  containing  up  to  56%  of  arsenic  have  been 
examined.  The  freezing  point  curve  falls  from  the  freezing  point  of 
iron  to  a  eutectic  point  at  30%  of  arsenic  and  835°,  then  rises  to  a 
maximum  at  40*1%  and  919°.  Less  distinct  maxima  are  indicated  at 
51*7%  of  arsenic  and  984°  and  at  57*3%  and  1031°,  the  latter  point 
being  obtained  by  extrapolation  of  the  curve  of  solidification  times.  A 
reaction  between  the  solid  products  takes  place  at  800°  in  all  alloys 
containing  from  40%  to  56%  of  arsenic,  the  maximum  development  of 
heat  occurring  at  47*2%,  indicating  the  formation  of  Fe3As2.  The 
other  compounds  indicated  are  Fe2As,  FeAs,  and  Fe5As4,the  existence 
of  the  last  being  uncertain.  The  paper  contains  eighteen  photo¬ 
micrographs  of  the  alloys,  etched  by  means  of  a  hot  solution  of  iodine 
in  potassium  iodide,  the  results  confirming  the  conclusions  drawn  from 
the  freezing  point  curve.  The  alloys  are  brittle,  especially  in  the 
neighbourhood  of  a  maximum.  Alloys  containing  more  than  40%  of 
arsenic  are  not  attracted  by  a  magnet.  C.  H.  D. 

Absorption  of  Nitric  Oxide  by  Solutions  of  Ferrous, 
Nickelous,  Cobaltous,  and  Manganous  Salts.  Gustav  von 
Hufner  ( Zeitsch .  physikal.  Chem.,  1907,  59,  416 — 423). — So  far  as  the 
experiments  with  ferrous  salts  go,  the  author  arrives  at  the  same 
result  as  that  recently  recorded  by  Manchot  and  Zechentmayer  (this 
vol.,  ii,  93). 

Nickel,  cobalt,  and  manganese  salts,  provided  the  metal  is  in  the 
bivalent  condition,  also  absorb  notable  quantities  of  nitric  oxide, 
although  this  absorption  is  not  accompanied  by  any  change  of  colour. 
In  these  three  cases,  as  in  the  case  of  the  ferrous  salt,  the  amount  of  gas 
absorbed  increases  with  the  concentration  of  the  salt  solution.  The  gas 
must  therefore  be  in  some  way  attached  to  the  metal,  and  yet  the  con¬ 
nexion  is  so  loose  that,  within  certain  limits  of  pressure,  the  absorp¬ 
tion  is  in  accordance  with  Henry’s  law.  J.  C.  P. 

Ferric  Sulphate.  Albert  Recoura  (Ann.  Chirn.  Phys.,  1907. 
[viii],  9,  263—288). — A  rdsume  of  work  already  published  (Abstr 
1902,  ii,  563 ;  1903,  ii,  599,  600 ;  1905,  ii,  527,  590). 

M.  A.  W. 

Some  New  Double  Phosphates  of  Iron  (Ferric)  and 
Aluminium.  Louis  J.  Cohen  (J.  Amer.  Chem.  Soc.,  1907,  29, 
714 — 721). — In  an  unpublished  paper,  Danziger  has  stated  that  when 
a  large  excess  of  diammonium  hydrogen  phosphate  is  added  to  a 
strongly  acid  solution  of  ferric  chloride,  a  white  precipitate  is  formed 
which  is  probably  the  double  salt,  (NH4)H2P04,FeP04.  The  existence 
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of  this  salt  has  now  been  confirmed  and  its  properties  are  described. 
When  the  salt  is  repeatedly  washed  with  water,  it  undergoes  partial 
hydrolysis  and  a  brownish-yellow  residue  is  obtained,  which  contains 
smaller  proportions  of  phosphorus  and  ammonia  than  the  original 
substance.  If  alcohol  is  added  to  an  ammoniacal  solution  of  the  double 
salt,  a  brown,  gelatinous  precipitate  is  produced  of  the  composition 
2  (N  H4)2HP04, 3  FeP04,  3Fe(OH)3. 

A  similar  ammonium  aluminium  phosphate,  (NH4)H2P04,A1P04, 
has  been  prepared  which  undergoes  hydrolysis  in  the  same  way  as 
the  iron  salt.  E.  G. 

Spontaneous  Oxidation  of  Cobalt  Hydroxide  Dissolved  in  an 
Alkaline  Medium.  Andre  Job  ( Gompt .  rend.,  1907, 144, 1044 — 1047). 
— When  equal  volumes  of  a  solution  of  sodium  tartrate  (50%),  cobalt 
sulphate  (30%),  and  sodium  hydroxide  (30%)  are  mixed,  a  violet-red 
solution  is  obtained,  which  on  exposure  to  air  or  oxygen  develops 
a  green  tint  which  slowly  becomes  more  intense  (compare  Durrant, 
Trans.,  1905,  87,  1781).  The  amount  of  oxygen  absorbed  increases 
indefinitely  under  these  conditions,  but  if  a  quantity  of  glycerol  is 
added,  it  reaches  a  maximum,  equivalent  to  one  atom  of  oxygen  for  each 
atom  of  cobalt  present.  The  cobaltic  compound  formed  requires 
merely  the  absorption  of  an  atom  of  oxygen  for  every  two  atoms  of 
cobalt  present,  and  it  is  suggested  that  the  reaction  which  takes  place 
may  be  represented  by  one  of  the  two  following  sets  of  equations  : 
(1)  2CoO  +  02  =  2Co02  ;  2Co02  +  A  =  Co203-MO.  (2)  2CoO  +  H20 

=  0o2O3  +  H2  ;  H2  +  02  =  H202  ;  H202  +  A  —  AO  4-  H20,  the  former  being 
that  suggested  by  Job  (Abstr.,  1899,  ii,  61),  Engler  (Abstr.,  1904,  ii, 
165),  and  Baur  (Abstr.,  1903,  ii,  729)  in  the  case  of  cerium  compounds, 
and  the  second  that  proposed  by  Manchot  (Abstr.,  1900,  i,  300;  1901, 
ii,  658).  In  each  case,  A  (the  acceptor)  is  an  oxidisable  compound — • 
tartaric  acid  in  this  case.  The  author  prefers  the  first  of  these  ex¬ 
planations,  and  in  confirmation  finds  that  manganous  hydroxide, 
dissolved  in  an  alkaline  solution  of  a  tartrate,  passes  first  into 
manganese  dioxide  and  finally  into  the  sesquioxide.  Both  cobaltous 
and  manganous  hydroxides  under  these  conditions  also  absorb  nitrosyl, 
but  whereas  the  manganese  solution  absorbs  oxygen  fifty  times  as 
quickly  as  the  cobalt  solution,  the  latter  absorbs  nitrosyl  at  least  ten 
times  as  rapidly  as  the  manganese  solution.  T.  A.  H. 

Nickel-Arsenic  Alloys.  K.  Friedrich  and  F.  Bennigson  ( Metal¬ 
lurgy ,  1907,  4,  200—216). — Nickel  alloys  containing  up  to  57'4%  of 
arsenic  have  been  studied.  The  freezing  point  of  iron  is  lowered  by 
the  addition  of  arsenic  until  a  eutectic  point  is  reached  at  900°  and 
27‘8%.  The  curve  then  rises  to  a  maximum  at  998°  and  34’3%  of 
arsenic,  corresponding  with  the  compound  Ni5As2.  Another  eutectic 
point  is  reached  at  804°  and  43'3%,  and  the  curve  then  rises  to  a 
second  maximum  at  968° and  56‘0%,  corresponding  with  the  compound 
NiAs.  Solid  solutions  are  formed  between  the  limits  0 — 5*5%  and 
33*5 — 35  7%  of  arsenic.  The  compound  NigAs2,  holding  iron  in  solu¬ 
tion,  occurs  in  two  modifications.  Alloys  containing  from  35 '7%  to 
56%  of  arsenic  undergo  a  change  at  a  temperature  which  could  not  be 
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determined  accurately  owing  to  supercooling ;  the  maximum  develop¬ 
ment  of  heat  occurs  at  45-5%  of  arsenic,  thus  indicating  the  formation 
of  a  compound  Ni3As2  The  microscopic  structure  of  the  alloys  is  in 
accordance  with  these  conclusions. 

The  alloys  are  hard,  the  maximum  hardness  corresponding  with  the 
compound  Ni5As2.  The  brittleness  is  greatest  at  the  points  indicated 
by  maxima  on  the  freezing  point  curve.  Alloys  containing  more  than 
29%  of  arsenic  are  no  longer  attracted  by  a  magnet. 

The  paper  is  illustrated  by  thirty  photo-micrographs.  0.  H.  D. 

Chromic  Chloride.  I.  Niels  Bjerrum  ( Zeitsch .  physikal.  Chem., 
1907,  59,  336 — 383). — Modified  methods  are  described  for  the  pre¬ 
paration  of  the  blue  and  green  chromic  chlorides. 

The  extent  of  hydrolysis  of  the  blue  salt  has  been  determined  by 
two  methods,  depending  respectively  on  the  measurement  of  the  P.D. 
at  a  hydrogen  electrode  immersed  in  the  salt  solution,  and  on  the 
measurement  of  the  conductivity  at  different  dilutions.  The  values  of 
the  hydrolysis  constant  deduced  in  these  two  ways  agree  fairly  well  and 
are  approximately  0-9  x  10~4  at  25°.  The  hydrolytic  dissociation 
involved  appears  to  be  that  expressed  by  the  equation  CrCl3  +  H20  = 
CrCI2*OH  +  HC1.  The  product  of  hydrolysis  CrCl2*OH  is  formed  also 
when  one  equivalent  of  sodium  hydroxide  is  added  to  a  solution  of  the 
blue  chromic  chloride ;  it  is  soluble  in  water,  green  in  colour,  and 
undergoes  slow  transformation.  The  further  addition  of  sodium 
hydroxide  leads  to  the  precipitation  of  normal  chromium  hydroxide, 
thus:  CrCl2*OH  +  2NaOH  =  Cr(OH)3  +  2NaCl.  Dilute  solutions  of  the 
blue  chromic  chloride  become  green  on  warming  or  on  addition  of 
sodium  acetate,  owing  to  the  formation  in  considerable  quantity  of  the 
product  of  hydrolysis  Ci  C12*OH.  If  the  green  solution  is  immediately 
cooled  again  or  is  acidified  with  hydrochloric  acid  before  the  substance 
CrCl2*OH  has  had  time  to  undergo  change,  the  blue  chromic  chloride 
is  reformed. 

The  hydrolysis  constant  of  the  green  chromic  chloride  is  found  by 
different  methods  to  have  approximately  the  value  4  x  10-6  at  25°. 
This  green  chloride  may  also  be  termed  dichlorochromium  chloride, 
because  only  one  out  of  the  three  chlorine  atoms  is  ionised  (compare 
Werner  and  Gubser,  Abstr.,  1901,  ii,  453). 

In  dilute  solutions  the  green  chloride  is  gradually  changed  into  the 
blue  chloride,  and  the  course  of  the  change  may  be  deduced  from  the 
conductivity.  The  observed  rate  of  change  can  be  interpreted  only  by 
supposing  that  there  is  intermediate  formation  of  a  monocbloro 
chromium  chloride,  and  that  the  change  is  retarded  by  acids.  The 
relation  between  the  velocity  constants  of  the  reaction  and  the  amount 
of  free  acid  in  the  solution  has  been  found  by  determining  the  rate  of 
change  in  hydrochloric  acid  solutions  of  different  concentrations.  It 
may  then  be  shown  that  the  rate  of  change  of  the  green  chloride  in 
pure  water  is  such  as  would  be  expected  in  view  of  the  hydrochloric 
acid  produced  by  the  hydrolytic  dissociation.  The  negative  catalytic 
effect  of  acids  may  be  explained  by  supposing  that  the  products  of 
hydrolysis  undergo  change  more  rapidly  than  the  chlorides  themselves. 
It  is  in  harmony  with  this  explanation  that  the  velocity  of  transforma- 
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tion  has  an  exceptionally  large  temperature  coefficient  ;  for  rise  of 
temperature  increases  not  only  the  rate  of  transformation,  but  also  the 
quantity  of  the  products  of  hydrolysis.  J.  C.  P. 

Oxidation  Reduction  Processes.  I.  Reduction  of  Chromic 
Acid.  Robert  Luther  and  Thomas  F.  Rutter  {Zeitsch.  anorg.  Chem. 
1907,  54,  1  —  30.  Compare  Schiloff,  Abstr.,  1903,  ii,  276  ;  Luther 
and  Schiloff,  Abstr.,  1904,  ii,  244;  Manchot,  Abstr.,  1906,  ii,  364, 
859). — In  continuation  of  the  work  on  induced  reactions  ( loc .  cit.), 
the  action  of  chromic  acid  on  mixtures  of  hydriodic  acid  (the 
“acceptor”)  and  vanadium  salts  (as  “inductors”)  has  now 
been  investigated.  The  experiments  were  mainly  carried  out  at  25°, 
the  iodine  set  free  being  titrated  with  thiosulphate. 

The  rate  of  reaction  between  chromic  acid  and  hydriodic  acid  in 
dilute  solution  is  considerably  accelerated  by  the  presence  of  bi-,  ter-,  and 
quadrivalent  vanadium  salts,  the  latter  being  ultimately  oxidised  to 
quinquevalent  vanadium.  From  the  results  of  quantitative  measure¬ 
ments  of  these  reactions,  it  is  shown  that  the  “  induction  factor  ”  for 
all  the  vanadium  salts  is  2  ;  in  other  words,  for  one  equivalent  of 
vanadium  oxidised,  two  equivalents  of  iodine  are  set  free.  Yanadic 
acid  does  not  effect  the  rate  of  oxidation  of  hydriodic  acid  by  chromic 
acid,  and  only  acts  comparatively  slowly  on  hydriodic  acid,  so  that  the 
process  is  not  greatly  complicated  by  side  reactions. 

Some  experiments  have  also  been  made  with  uranous  sulphate  as 
inductor  ;  the  induction  factor  with  a  large  excess  of  potassium  iodide 
was  0'74,  whilst  Manchot  {loc.  cit.)  with  less  of  the  iodide  obtained  the 
values  0-5 — 0'6.  A  large  number  of  qualitative  experiments  have  also 
been  made  with  hydrobromic  acid  as  acceptor.  Further,  the  rate  of 
formation  of  the  double  salt  of  pyridine  and  chlorochromic  acid  derived 
from  quinquevalent  chromium  (Weinland  and  Friedrich,  Abstr.,  1906, 
l,  37)  has  been  qualitatively  investigated. 

As  regards  the  mechanisms  of  these  reactions,  Manchot  has  suggested 
that  the  inductor  is  oxidised  by  chromic  acid  to  a  peroxide  which  is  then 
reduced  by  the  acceptor,  whilst  in  the  present  paper  it  is  contended 
that  the  inductor  reduces  chromic  acid  to  quinquevalent  chromium, 
which  is  a  more  rapid  oxidising  agent  than  the  acid  itself.  In  favour 
of  the  latter  view,  it  is  shown  from  the  quantitative  results  that 
whereas  Manchot’s  theory  requires  the  formation  of  intermediate 
peroxides  of  very  diverse  formulae,  the  assumption  of  the  intermediate 
formation  of  quinquevalent  chromium  alone  accounts  for  nearly  all  the 
reactions  so  far  investigated. 

On  the  basis  of  the  above  and  other  evidence,  it  is  suggested  that 
the  reduction  of  chromic  acid  proceeds  in  the  following  stages  CrVI  — >- 
Crv  — >-  CrIV  — >■  Crm,  and  that  chromic  acid  contains  sexavalent  and 
not  quadrivalent  chromium  as  Manchot  has  recently  suggested. 

G.  S. 

Compounds  of  the  Sesquioxides  with  the  Acid  Molybdates. 
Roy  D.  Hall  {J.  Amer.  Chem.  Soc.,  1907,29,  692 — 714). — Ammonium 
and  potassium  chromieo-molybdates  and  aluminico-molybdates  (Struve, 
J.  pr.  Chem.,  1854,  61,  449)  have  been  prepared  together  with  a  series 
of  salts  derived  from  them  by  double  decomposition.  The  chromico- 
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molybdates  have  been  studied  with  the  object  of  ascertaining  whether 
the  alkali  salts  are  double  salts  or  derivatives  of  a  complex  acid 
containing  Cr208  and  MoOg,  and  the  results  indicate  that  the  latter 
assumption  is  correct.  The  alkali  ferrico-molybdates  doubtless  have  a 
similar  constitution.  The  following  salts  are  described : 

3(NH4)20,Cr208,l  2MoO3,20H2O  ; 

3K2O,Cr2O3,12MoO3,20H2O  ;  3(NH4)20,Al203,12Mo03,19H20  ; 

3K2O,A12O8,12MoOs,20H2O  5  3(NH4)20,Fe203,12Mo03,19H20, 

and  3K20,  Fe203, 1 2Mo03, 2 0 H  20. 

Struve  ( loc .  cit.)  has  described  compounds  of  the  type 
5R20,Mn208> 1 6MoOs,l  2H20 

(compare  Pochard,  Abstr.,  1897,  ii,  498  ;  Rosenheim  and  Itzig,  Abstr., 
1898,  ii,  164,  and  Friedheim  and  Samelson,  Abstr.,  1900,  ii,  547). 
Some  of  this  work  has  been  repeated,  and  the  conclusions  have  been 
reached  that  the  salts  obtained  from  potassium  molybdate  and 
manganese  sulphate  in  presence  of  bromine  or  potassium  permanganate 
are  of  only  one  type,  namely,  3K20,Mn02,9Mo03,  and  that  in  those 
salts  which  contain  more  manganese  than  lMnO  for  one  atom  of 
active  oxygen,  the  excess  of  manganese  replaces  potassium,  and  is 
itself  replaceable  by  barium.  The  following  salts  have  been  pre¬ 
pared:  3K20,Mn02,9Mo0s,6H20 ;  2-6K2O,0-4MnO,MnO2,9MoO3,7H2O ; 
3Ea0,MnO2,9Mo08,12H20 ;  3Ag20,Mn02,9Mo03,6H20. 

The  following  salts  containing  nickel  or  cobalt  have  been  prepared 
and  analysed:  5K20,3MO,16Mo08,21H20 ;  3K20,Ni02,9Mo03,6|H20 ; 
5(NH4)20,3NiO,16Mo03,16H20  j  3BaO,Ni02,9Mo03,12H20,  and 
3K20,Co02,9Mo03)6£H20. 

The  following  compounds  were  obtained  by  adding  solutions  of  salts 
to  a  solution  of  potassium  chromico-molybdate  :  2Fe203,7Mo08,34H20  ; 
215BaO,0-85K2O,Cr2O8,12MoO3,20H2O;  4Ba0,Cr203,12Mo03,15H20  j 
4BaO,Cr203,12Mo03,18H20 ;  5BaO,Cr203,12Mo03,16H20 ; 

4Pb0,Cr203,l  2Mo03,24H20  ;  4PbO,Cr208,12Mo03,22H20  j 

2-25Ag2O,0-75K2O,Cr2O3,12MoO3,18H2O;5Ag2O,Cr2O3,12MoO3,17H2O; 
8Hg20,0r203,l 2Mo03, 16H20 ;  22BaO,(NH4)2O,Cr2O3,12MoO8,20H2O. 

Chromico-molybdic  acid,  Cr203,12Mo03,28H20,  was  obtained  as  a 
green  powder.  On  crystallising  the  salt,  3K20,Cr203,12Mo08,  from 
solutions  containing  varying  quantities  of  potassium  hydroxide,  the 
following  compounds  were  produced:  7K20,2Cr203,24Mo03,32H20 ; 
4K20,Cr203,12Mo03,15H20  ;  4K2O,Cr2O3,12MoO3,20H2O.  Potassium 
chromico-molybdate,  3K20,Cr208,12Mo03,15H20,  does  not  undergo 
any  change  on  dialysis. 

The  following  aluminico- molybdates  are  described  : 

2-15BaO,0-85(NH4)2O,Al2O8,12MoO3,20H2O; 
4BaO,Al203,12Mo03,14H20  ;  4Ag20,Al203,12Mo03,16H20,  and 

4PbO,Al203,12Mo03,21H20.  E.  G. 

Complex  Formation  in  Molybdic  Acid  Solutions.  Hermann 
Grossmann  ( Zeitsch .  anorg.  Chem.,  1907,  40 — 44). — Rim  bach  and 
Neizerfc  (this  vol.,  ii,  269)  assume  that  since  the  conductivity  of 
mixtures  of  molybdic  acid  and  certain  organic  acids  is  smaller  than 
the  calculated  value,  no  complex  compounds  are  formed,  but  the 
author  shows,  from  the  results  of  previous  investigations  by  himself 


INORGANIC  CHEMISTRY. 


557 


(compare  Grossmann  and  Kramer,  Abstr.,  1903,  i,  549)  and  others, 
that  this  does  not  always  hold.  Mixtures  of  oxalic  and  molybdic  acids 
have  a  conductivity  lower  than  the  calculated  value,  but  both  solubility 
and  ionic  velocity  measurements  indicate  that  the  acids  are  partially 
combined  in  solution.  Further,  since  molybdic  acid  has  a  very  high 
molecular  weight  in  solution,  the  results  of  conductivity  measurements 
are  somewhat  difficult  to  interpret.  When  practicable,  the  results  of 
conductivity  measurements  should  be  controlled  by  solubility  and  other 
determinations.  G.  S. 


Preparation  of  Uranous  Salts.  Jules  Aloy  and  Auber  (Bull. 
Soc.  chim.,  1907,  [iv],  1,  569 — 571). — Crystallised  uranous  sulphate, 
U(S04)  2,4H20,  may  be  obtained  by  adding  sodium  hyposulphite  to  a 
solution  of  uranic  sulphate  until  a  precipitate  begins  to  form.  On 
addition  of  alcohol,  a  mixture  of  the  two  sulphates  is  precipitated  from 
which  the  uranic  salt  may  be  eliminated  by  washing  with  a  mixture  of 
alcohol  and  water.  The  residue  is  then  dissolved  in  dilute  sulphuric 
acid  and  evaporated  at  a  low  temperature  until  crystals  begin  to 
separate.  The  oxalate,  arsenate,  or  phosphate  may  be  prepared  by 
analogous  methods,  or  by  double  decomposition  from  uranous  sulphate. 
The  presence  of  uranic  in  uranous  salts  may  be  revealed  by  the 
fluorescence  they  exhibit  when  their  solutions  are  illuminated  by 
an  arc  light.  T.  A.  H. 


Nature  of  Sexavalent  Titanium.  Paul  Faber  ( Zeitsch .  anal. 
Chem.,  1907,  46,  277 — 291). — Pertitanic  acid  behaves  like  hydrogen 
peroxide,  but  is  not  quite  so  energetic.  In  presence  of  organic  reducing 
agents,  such  as  formic  or  oxalic  acid,  hydrogen  peroxide  cannot  be 
detected  by  the  chromic  acid — ether  reaction,  but  is  shown  readily  by 
the  titanic  acid  test.  The  conversion  of  the  quadrivalent  titanium  into 
the  sexavalent  state  is  due  to  a  combination  with  the  hydroxyl  groups 
of  the  hydrogen  peroxide.  There  exists  an  acetate  of  the  sexavalent 
titanium  which  is  stable  at  low  temperatures.  It  has  a  yellow  colour 
and  is  insoluble  in  acetic  acid,  but  soluble  in  mineral  acids  and  also  in 
alkalis  and  ammonia.  On  heating,  it  shows  decidedly  explosive  pro¬ 
perties. 

There  also  exists  a  phosphate  of  sexavalent  titanium, 

/0\  /OH 


0  =  P:~0— )Tir-OH, 


O' 


OK 


which  is  stable  at  low  temperatures.  It  is  insoluble  in  acetic  acid,  but 
soluble  in  mineral  acids,  alkalis,  and  ammonia.  L,  de  K. 


Observations  on  Mixtures  of  Thorium  and  Cerium.  .Richard 
J.  Meyer  and  Arnold  Anschutz  ( Ber .,  1907,  40,  2639 — 2647). 
— Although  the  theory  of  the  light  emission  of  the  Auer  mantle 
from  the  physical  standpoint  has  been  carefully  worked  out  by 
Le  Chatelier  and  Boudouard,  Nernst  and  Bose,  and  by  Rubens,  the 
chemistry  has  been  overlooked.  The  authors  show  that  there  is 
no  loss  in  weight  when  thorium  dioxide  and  cerium  dioxide  are 
heated  together,  such  as  would  have  occurred  (if  basic  cerium  ses- 
quioxide  were  formed.  If,  however,  the  “  active  ”  oxygen  in  the 
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mixture  be  determined  by  distillation  with  potassium  iodide  and 
hydrochloric  acid,  it  is  found  that  under  all  conditions  only  a  certain 
portion  of  the  cerium  dioxide  reacts  with  the  potassium  iodide; 
the  conclusion  is  drawn  from  a  series  of  thirteen  experiments  that 
100  parts  of  thorium  dioxide  dissolve  6 — 7  parts  of  cerium  dioxide 
and  that  in  such  a  solid  solution  the  cerium  dioxide  has  lost  its 
power  of  oxidation.  As  the  Welsbach  mixture  contains  1%  of  Ce02, 
it  is  all  dissolved  by  the  Th02.  The  saturation  point  depends  on 
the  temperature  employed ;  at  500°,  3-3,  at  650°,  7*6,  and  at 
1000°,  7*2  parts  of  Ce02  are  dissolved  by  the  Th02.  When  cerium 
nitrate  is  heated  at  500°,  the  product  obtained  is  not  pure  cerium 
dioxide,  but  always  contains  more  oxygen  than  is  required  by  the 
formula  Ce02 ;  in  one  case  it  approximated  to  Ce03.  These  results 
explain  the  non-additive  physical  characteristics  of  the  Welsbach 
mixture.  W.  It. 

Some  Double  Sulphites  of  Hypovanadic  Acid.  Gustave 
Gain  ( Gompt .  rend.,  1907,  144,  1157 — 1159). — The  alkali  bases,  in 
the  presence  of  sulphurous  acid,  combine  easily  with  hypovanadic  acid, 
giving  well-defined  double  sulphites.  The  latter  are  prepared  by 
mixing  the  blue  solution  (this  vol.,  ii,  32),  obtained  by  treating 
ammonium  metavanadate  with  a  saturated  solution  of  sulphurous 
acid,  with  a  solution  of  the  alkali  hydrogen  sulphite  and  slowly 
evaporating  the  product  at  a  low  temperature  or  in  a  vacuum.  The 
potassium  double  sulphite  forms  blue  crystals  having  a  composition 
corresponding  with  the  formula  3(  V’204,S02),(K20,S02),5H20.  The 
ammonium  salt,  3(Y204,S02),(NH4)20,S02,4H20,  forms  brilliant,  black, 
elongated  crystals ;  the  rubidium  salt,  slender  needles  drying  to  a 
grey,  crystalline  powder  of  the  composition 

(V204,S02),2(Rb20,S02),2H20 ; 

the  caesium  salt,  (V204,S02),3(Cs20,S02),8H20,  a  crystalline  powder 
exactly  similar  to  that  of  rubidium ;  the  thallium  salt, 
3(V20(,S02),(TI20,S02),8H20, 

very  brilliant,  bluish-green  crystals  with  a  reddish-brown  reflex ;  the 
sodium  salt,  (5V204,S02),(Na20,S02),2H20,  black  crystals,  and  the 
lithium  salt,  (Y204,S02),5(Li20,S02),8H20,  a  clear  blue,  microcrystal¬ 
line  crust.  E.  H. 

Double  Decomposition  between  Gold  Chloride  and  Form 
aldehyde  in  Presence  of  Sodium  Hydroxide.  Ludwig  Yanino 
and  F.  Hartl  ( Chem .  Zentr.,  1907,  i,  1099;  from  Zeitsch.  Chem.  Ind. 
Kolloide,  1,  272 — 274.  Compare  Yanino,  Abstr.,  1898,  ii,  545  ; 
1904,  i,  13). — Gold  is  precipitated  quantitatively  from  a  solution 
containing  aurichloric  acid  (2  mols.),  sodium  hydroxide  (5  mols.),  and 
formaldehyde  (3  mols.),  or  after  neutralising  with  sodium  hydroxide ; 
the  precipitation  is  even  better  when  the  solution  contains  sodium 
aurichloride  (2  mols.),  sodium  hydroxide  (9  mols.),  and  formaldhyde 
(3  mols.).  If  the  liquid  is  not  vigorously  stirred,  some  colloidal  gold 
remains  in  solution,  and,  in  order  to  prevent  the  formation  of  a  gold 
mirror,  care  should  be  taken  that  the  sides  of  the  vessel  are  not  rubbed. 
The  precipitate  is  dried  at  105°.  The  results  agree  with  those  obtained 
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by  the  hydrogen  peroxide  and  sodium  hydroxide  method  (Abstr.,  1899, 
ii,  578). 

When  the  molecular  proportions  of  sodium  aurichloride,  sodium 
hydroxide,  and  formaldehyde  are  2:6:3,  the  precipitation  is  incomplete 
even  when  the  mixture  is  heated  ;  a  large  excess  of  formaldehyde  and 
sodium  hydroxide  entirely  prevent  precipitation.  Hydrogen  is  not 
evolved.  By  the  action  of  potassium  hydroxide  or  sodium  hydroxide 
purified  by  alcohol,  colloidal  solutions  of  gold,  which  are  dark 
green,  deep  violet,  indigo  blue,  or  of  the  colour  of  potassium  per¬ 
manganate,  are  formed.  E.  W.  W. 

Catalytic  Actions  of  Colloidal  Metals  of  the  Platinum 
Group.  I.  Carl  Paal  and  Conrad  Ambergek  ( Ber .,  1907,  40, 
2201 — 2208). — The  authors  have  studied  the  catalytic  action  on  the 
decomposition  of  hydrogen  peroxide  of  the  colloidal  platinum,  palladium, 
iridium,  and  osmium  prepared  by  methods  already  described  (Abstr., 
1904,  ii,  180  ;  1905,  ii,  397  j  this  vol.,  ii,  360).  The  acceleration  of 
the  decomposition  of  the  peroxide  is  most  marked  with  osmium  ;  then 
come  palladium,  platinum,  and,  finally,  iridium.  The  results  are 
contrasted  with  those  obtained  by  Bredig,  whose  colloidal  metals  were 
prepared  by  other  methods  than  those  of  the  authors. 

The  colloidal  solutions  used  were  treated  with  hydrogen,  and  then 
had  a  much  greater  catalytic  effect  than  when  that  treatment  was 
not  adopted.  A.  McK. 

Catalytic  Actions  of  Colloidal  Metals  of  the  Platinum 
Group.  II.  Carl  Paal  and  Josef  Gerum  (Ber.,  1907,  40, 
2209 — 2220.  Compare  preceding  abstract). — The  stability  of  colloidal 
palladium,  both  in  the  liquid  and  in  the  solid  form,  and  the  possibility 
of  heating  its  concentrated  solution  at  temperatures  up  to  100°  for  a 
considerable  time  without  the  formation  of  the  hydroxyl  form  render 
this  colloid  particularly  suitable  for  reduction  experiments. 

Paal  and  Amberger  had  previously  shown  (Abstr.,  1905,  ii,  397,  533) 
that  aniline  is  formed  when  a  current  of  hydrogen  is  passed  through  an 
aqueous-alcoholic  solution  of  nitrobenzene  to  which  a  small  amount  of 
palladium  hydrosol  had  been  added.  These  experiments  have  now 
been  extended  and  the  influence  of  temperature  on  the  reduction 
examined.  The  influence  of  the  amount  of  the  catalyst  and  the 
time,  during  which  the  reduction  was  effected,  were  also  studied.  A 
curious  result  was  obtained  with  a  specimen  of  colloidal  palladium 
which  had  been  kept  for  more  than  three  years  and  had  not  been 
treated  with  hydrogen  previously  to  use  for  reduction.  Although  this 
specimen  had  undergone  partial  oxidation  in  the  course  of  these  years, 
it  exerted  the  strongest  catalytic  action  of  any  of  the  specimens 
examined.  The  effect  of  treating  the  colloidal  platinum  with  specially 
purified  hydrogen  before  using  it  in  the  reduction  experiments  was 
marked  in  several  cases. 

The  catalytic  action  of  platinum  hydrosol  is  not  so  marked  as  that 
of  palladium  hydrosol ;  the  experiments  were  conducted  both  at  the 
ordinary  temperature  and  at  65 — 80°. 

Colloidal  iridium  gave  varying  results  according  to  its  method  of 
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preparation,  as  did  also  the  varying  specimens  of  colloidal  palladium 
and  platinum  examined. 

Nitrobenzene  apparently  was  not  reduced  by  the  aid  of  colloidal  copper 
and  colloidal  gold  under  similar  conditions  to  those  obtaining  in  the 
preceding  experiments.  Colloidal  silver  and  colloidal  osmium  were 
found,  however,  to  have  a  very  slight  influence  on  the  reduction. 

A.  McK. 

Theory  of  Hydrolysis.  III.  Ammonioruthenium  Com¬ 
pounds.  Alfred  Werner  ( Ber .,  1907,  40,  2614 — 2628). — The 
potassium  analogue  of  Joly’s  ammonium  nitrosopentachlororuthenate, 

j^E.u^j^J(NH4)2  (compare  Abstr.,  1889,  948),  is  obtained  most  con¬ 
veniently  by  evaporating  ruthenium  chloride  twice  with  concentrated 
nitric  acid,  dissolving  the  residue  in  hydrochloric  acid,  and  precipitating 
the  solution  with  potassium  chloride,  whereby  reddish-blue  crystals  of 
potassium  nitrosopentachlororuthenate  are  obtained.  By  treating  the 
solution  of  this  potassium  compound  with  ammonium  hydroxide,  and, 
after  heating  on  the  water-bath,  with  potassium  bromide  or  hydro- 
bromic  acid,  a  yellow  precipitate  of  a  bromide  is  obtained.  This  salt 
and  others  of  the  same  series  are  classified  by  the  author  as  hydroxo- 

r  jjo  n 

nitrosotetra-ammineruthenium  salts,  q-^Ru(NH3)4  X2  ;  in  addition  to 

the  bromide,  the  chloride,  iodide,  and  nitrate  have  been  prepared. 
These  salts  are  light  yellow,  crystalline  substances,  which  have  a 
neutral  reaction  in  aqueous  solution  ;  in  the  haloid  salts  all  the  halogen 
is  in  an  ionisable  state.  The  neutral  character  of  these  salts  indicates 
that  the  hydroxyl  group  attached  to  the  ruthenium  atom  has  a  much 
smaller  tendency  to  combine  with  hydrogen  ions  than  is  the  case  with 
the  hydroxyl  group  in  other  bydroxometalammonia  compounds,  but 
that  this  tendency  still  exists  is  proved  by  the  increased  solubility 
of  hydroxonitrosotetra-ammineruthenium  salts  in  acidified  water ;  from 
such  solutions,  nitrosoaquotetra-ammineruthenium  salts  are  obtained 

tHO  "l 

q^-Ru(NH3)4  x2  +  hx  = 

j^Q-^R,u(NH3)4Jx3  (compare  also  Joly,  Abstr.,  1891,  401).  These 

salts,  of  which  the  chloride,  bromide,  nitrate,  and  sulphate  are  described, 
form  intensely  coloured  reddish-yellow  crystals,  and  are  hydrolysed  by 
water  or  alcohol  with  extraordinary  ease,  the  hydroxonitroso-salts 
being  regenerated.  Aqueous  solutions  of  these  aquo-salts  consequently 
exhibit  a  strongly  acid  reaction,  and  by  the  addition  of  potassium 
bromide  or  iodide,  or  of  hydrogen  platinoso-chloride,  yield  precipitates 
of  the  neutral  hydroxo-salts. 

Like  all  aquometalammonia  salts,  the  nitrosoaquotetra-ammine- 
ruthenium  salts  can  be  made  to  lose  water ;  for  example, 

[g^°Bu(NH^]cis  =  H20  +  [g1NEu(NH,)4]oi2. 

This  chloronitrosotetra-ammineruthenium  chloride,  in  which  one-third  of 
the  halogen  is  not  in  an  ionisable  state,  is  obtained  by  heating  hydroxo- 
nitrosotetra-ammineruthenium  bromide  with  hydrochloric  acid ;  it  forms 
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slender,  orange-red  crystals,  and  from  it  the  corresponding  iodide  and 
nitrate  have  been  prepared.  The  similarly  constituted  bromonitroso- 


tetra-ammineruthenium  bromide , 


Br2,  is  prepared  by 


heating  nitrosoaquotetra-ammineruthenium  bromide  with  an  excess  of 
hydrobromic  acid  ;  it  forms  very  sparingly  soluble,  orange-red  crystals, 
and  from  it  the  corresponding  iodide,  nitrate,  and  sulphate  have  been 
obtained.  C.  S. 
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Mineralogical  Chemistry. 


Inclusions  of  Liquid  Carbon  Dioxide  in  Calcite  from 
Traversella.  Giorgio  Spezia  (Atti  R.  Accad.  Sci.  Torino ,  1907,  42, 
409 — 417). — Certain  samples  of  calcite,  found  in  Traversella,  contain 
liquid  inclusions,  and  become  ruptured  when  warmed  by  the  hand. 
That  these  inclusions  consist  of  liquid  carbon  dioxide  is  shown  by  an 
approximate  microscopic  measurement  of  their  contraction  on  cooling, 
and  by  the  action  on  lime-water  of  the  gas  evolved  on  heating  the 
crystals.  Liquid  carbon  dioxide  appears  to  occur  only  in  calcite 
crystals  enclosed  in  gangue  or  massive  rocks,  and  not  in  crystals  found 
in  non-enclosed,  drusy  masses.  T.  H.  P. 

Pyrargyrite  from  the  Pervoblagodatsk  Mine  in  the  Urals. 
G.  Casperowicz  {Bull.  Acad.  Imp.  Sci.  St.  Petersburg ,  1907,  171 — 173). 

The  author  describes  a  sample  of  pyrargyrite,  either  mechanically 
mixed  with  a  small  quantity  of  proustite  or  containing  the  latter  in 
isomorphous  mixture.  T.  H.  P. 

Stolpenite  from  the  Rhone.  A  Fersmann  ( Bull.  Acad.  Imp.  Sci. 
St.  Petersburg,  1907,  168 — 169). — The  author  describes  a  pale,  rose- 
coloured,  moderately-soft  mineral  found  between  the  basalt  columns  of 
Roth  near  Nordheim  or,  with  a  concentric  scaly  structure,  within  the 
bubble-spaces  of  tufa.  It  decrepitates  vigorously  in  water,  melts  to  a 
white  enamel  in  the  blowpipe  flame,  and  is  readily  decomposed,  with 
separation  of  silica,  by  sulphuric  acid.  In  dry  air,  it  gradually  loses  a 
portion  of  its  water.  Analysis  gave  : 

H20  (below  H20  (above 

110°).  110°).  Si02.  A1203.  Fe203.  CaO.  MgO.  KtO.  Total. 

16-81  8-94  48-54  19*38  0-20  1*07  5-29  Traces  100-23 

These  results  indicate  that  the  mineral  belongs  to  the  Montmoril- 
lonite  group,  and  that  it  is  mixed  with  an  unknown  magnesium 
silicate.  It  approximates  most  nearly  to  stolpenite,  which  it  resembles 
both  in  physico  chemical  characters  and  in  genetic  relations ;  stolpenite, 
however,  contains  lime  instead  of  magnesia.  T.  H.  P. 
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Nepheline  Bed  on  the  White  Sea.  Eugraph  S.  ton  Fedorofp 
( Chem .  Zentr ,,  1907,  i,  1217  ;  from  Bull.  Acad.  St.  Peter sbourg,  1906, 
[v],  23,  149 — 152). — The  nepheline  beds  of  the  Turjin  peninsula, 
which  lies  in  the  middle  portion  of  the  S.  coast  of  the  Kola  peninsula, 
have  already  been  described  (Gorny  J.,  1904).  The  puriBed  material 
has  D  2 '9 14.  The  following  analyses  were  made  by  A.  Kupffer  : 

Jgnit. 

Si02.  A1203.  Na./).  K20.  P205.  CaO.  MgO.  Cl.  Pleonast.  Feo03.  Loss. 

I.  39-72  33  77  15-62  6-89  1-27  1-73  0-12  0-17  0  55  0  80  — 

II.  39-53  33-26  15  76  6  82  148  1  32  0  22  —  0-34  1  12  0-34 

The  presence  of  phosphoric  acid  shows  that  apatite  is  present ;  the 

formula  of  nepheline  calculated  on  this  assumption  is 

2Si02,Al203,(KNa)20.  E.  W.  W. 
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Physiological  Chemistry. 


Modifications  of  Blood  pressure  in  Birds  by  Drugs.  Oscar 
Riddle  and  Samuel  A.  Matthews  ( Amer .  J.  Physiol .,  1907,  19, 
108 — 116). — The  blood-pressure  of  birds  is  practically  the  same  as  in 
mammals,  and  is  affected  by  drugs  in  the  same  way.  The  presence  in 
the  blood  of  digitalis  or  barium  chloride  aids  the  nutrition  of  the 
superficial  structures  and  their  use  is  recommended  to  ostrich  farmers. 
The  presence  of  amyl  nitrite,  magnesium  sulphate,  or  ergot  interferes 
with  the  nutrition  of  the  skin  and  its  appendages.  W.  D.  H. 

Conductivity  of  Blood  in  Coagulation.  Thomas  M.  Wilson 
( Bio-Chem .  J.,  1907,  2,377 — 382). — Doubt  is  caston  Bay  liss’ observation 
(Abstr.,  1906,  ii,  346)  that  the  conductivity  of  blood  falls  during 
clotting.  It  is  suggested  that  this  diminution  is  due  to  sedimen 
tation  of  the  corpuscles.  W.  D.  H. 

A  Clinical  Method  for  Determining  the  Alkalinity  of  the 
Blood.  Hermann  M.  Adler  (Amer.  J.  Physiol .,  1907,  19,  1 — 4). — 
Slight  variations  in  hydrogen  and  hydroxyl  ionisation,  heretofore 
detected  only  by  the  aid  of  the  concentration  cell,  can  be  determined 
by  the  aid  of  properly  chosen  indicators.  The  indicator  mainly  used 
in  the  present  experiments  is  rosolic  acid  paper.  This  is  orange- 
yellow  in  acid,  pink  in  neutral  and  red  in  alkaline  media.  It  is 
yellow  at  l‘10~6w.H,  pink  at  l*10"7n.H,  and  red  at  l*10~8n..H.  The 
blood  is  removed  in  small  quantity  (1  c.c.  is  enough),  diluted  with 
salt  solution,  and  a  little  sodium  fluoride  to  prevent  clotting  added. 
It  is  then  centrifugalised  and  the  colour  of  the  paper  dipped  into  the 
supernatant  fluid  noted.  W.  D.  H. 

Sugar  of  the  Blood.  Raphael  Lepine  and  Boulud  ( Compt .  rend., 
1907,  144,  1014 — 1016). — The  addition  of  water,  emulsin,  and 
especially  invertin  to  defibrinated  blood  increases  the  amount  of  dextrose 
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it  contains,  provided  glycolysis  has  been  stopped  by  raising  the 
temperature  previously  to  58°.  The  quantity  of  sugar  thus  liberated 
from  glucosides  may  amount  to  0‘04%.  Usually  the  liberation  of  sugar 
is  completed  in  fifteen  minutes.  Addition  of  fibrin  to  normal  arterial 
defibrinated  blood  has  a  similar,  but  less  marked,  effect ;  but  if  venous 
blood  or  the  blood  in  certain  pathological  conditions  is  used,  the 
effect  of  fibrin  is  the  opposite.  These  facts  indicate  the  many  difficulties 
attending  the  estimation  of  sugar  in  the  blood.  The  glycolytic 
action  may  be  inhibited  by  receiving  the  blood  into  a  solution  of 
sodium  acetate  ;  at  the  same  time,  this  salt  assists  the  liberation  of 
sugar.  W.  D.  H. 

The  Source  of  Uric  Acid  m  the  Blood  in  Gout.  Bbuno 
Bloch  ( Zeitsch .  physiol.  Chem.,  1907,  51,  472 — 477). — In  gout,  there 
are  alterations  in  both  endogenous  and  exogenous  uric  acid  metabolism. 
The  exogenous  uric  acid  is  in  part  retained  in  the  body,  and  in  part 
more  slowly  and  irregularly  excreted  than  in  health ;  retention  may 
lead  to  a  typical  attack  of  gout.  The  endogenous  uric  acid  excretion 
is  usually  smaller  and  more  irregular  than  in  health,  especially  during  an 
attack.  The  excess  of  the  acid  in  the  blood  is  of  endogenous  origin. 
In  gout  there  is  evidently  a  lessening  of  these  ferment  processes,  which 
naturally  lead  to  destruction  of  uric  acid.  W.  D.  H. 

Inhibitory  Action  of  Potassium  Salts  on  the  Heart. 
H.  Busquet  and  V.  Pachon  ( Compt .  rmd.,  1907,  144,  1065 — 1067). 
Potassium  salts  exercise  an  inhibitory  action  on  cardiac  activity,  but 
the  effect  varies  with  different  salts  even  when  employed  in  the  same 
molecular  concentration.  The  salts  may  be  arranged  in  a  scale  of 
toxicity,  which  is  in  direct  relation  to  that  of  their  electrolytic 
dissociation.  W.  D.  H. 

Is  the  Saliva  of  the  Dog  Amylolytically  Active  ?  Lafayette 
B.  Mendel  and  Fbank  P.  Undebhill  ( J .  Biol.  Chem.,  1907,  3,  135 — 
143). — As  a  rule,  the  answer  to  the  question  is  in  the  negative.  No 
evidence  of  the  adaptation  of  the  salivary  glands  to  diet  was 
discoverable.  W.  D.  H. 

Digestion  in  the  Animal  Body.  IX.  E.  S.  London  [Zeitsch. 

physiol.  Chem.,  1907,  51,  468 — 471.  Compare  Abstr.,  1905,  ii,  730, 
838  ;  1906,  ii,  464  ;  1907,  ii,  107,  108,  367).— Technical  details  for  the 
performance  of  Eck’s  operation.  W.  D.  H. 

The  Digestion  of  Egg-white  by  Papain.  Fbitz  Sachs  [Zeitsch. 
physiol.  Chem.,  1907,  51,  488 — 505). — The  main  point  investigated  is  the 
influence  of  reaction  at  different  temperatures  on  papaiu-digestion. 
The  chief  result  is  the  inhibiting  influence  of  alkali  at  incubator 
temperature  ;  but  in  the  cold,  digestion  is  brisker  if  the  reaction  is 
neutral  or  alkaline  than  if  it  is  acid.  W.  D.  H. 

Assimilation  of  Elastoses.  L.  Borchabdt  [Zeitsch.  physiol. 
Chem.,  1907,  51,  506 — 518). — The  method  of  enteral  and  parenteral 
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administration  of  protein  material  is  valuable  in  investigations  on 
protein  metabolism.  If  hemi-elastin  is  injected  intravenously,  it  oan 
be  detected  in  the  organs  three  hours  later,  and  is  especially  abundant 
in  the  wall  of  the  small  intestine.  If  given  with  the  food,  it  can  be 
detected  in  the  blood  and  certain  organs  at  the  height  of  digestion  in 
traces  in  an  unchanged  condition.  This  is  considered  to  prove  that 
albumoses  contained  in  food  pass  as  such  into  the  blood.  W.  D.  H. 

Nuclein  Metabolism.  Alfred  Schittenhelm  (Ckem.  Zentr., 
1907,  i,  979 — 980;  from  Arch.  Klin.  Med.,  89,  267 — 276). — Xanthine 
and  hypoxanthine  are  regarded  as  links  between  the  aminopurines 
and  uric  acids.  But  whether  they  are  only  products  of  intermediary 
metabolism  or  are  integral  portions  (Bausteine)  of  the  animal  organism 
is  not  yet  certain.  From  the  examination  of  a  large  number  of 
organs,  it  was  found  that  adenine  and  guanine  are  present  in  much 
greater  amount  than  the  two  oxypurines ;  the  aminopurines  are  there¬ 
fore  regarded  as  “Bausteine,”  the  oxypurines  as  products  of  further 
metabolism.  The  same  holds  good  for  vegetable  structures.  The  part 
played  by  these  substances  in  building  up  the  nucleus  of  cells,  the 
amount  of  cleavage  of  nuclein  material  during  digestion,  and  the 
destruction  by  certain  organs  of  uric  acid  after  it  is  formed,  are  the 
questions  which  are  discussed.  Uric  acid  was  not  found  in  the  faeces 
even  in  leucaemia,  where  the  amount  of  purine  bases  is  increased. 
Uric  acid  is,  however,  found  in  meconium  and  the  amniotic  fluid.  The 
chief  origin  of  purine  substances  in  the  faeces  is  probably  epithelial  and 
other  debris,  bacteria,  &c.  W.  D.  H. 

Human  Pancreatic  Juice.  IV.  Julius  Wohlgemuth  (Biochem. 
Zeitsch.,  1907,  4,  271—  280). — Delezenne  ( Compt .  rend.  Sci.  Biol.,  1904, 
55,  171)  stated  that  dog’s  pancreatic  juice  has  no  haemolytic  power 
until  it  is  activated  by  intestinal  juice.  It  is  now  found,  however, 
that  human  panel eatic  juice  has  haemolytic  properties;  this  is  the 
first  time  the  occurrence  of  an  auto-haemolysin  has  been  proved  to 
exist  in  man.  The  part  it  plays  in  health  and  disease  is  still  unknown. 
The  haemolytic  action  is  probably  related  to  the  lipolytic  action  of  the 
juice,  and  both  are  increased  by  the  addition  of  lecithin.  The  presence 
of  lecithin  increases  the  haemolysis  twenty-fold,  and  it  is  suggested 
that  the  agent  is  a  pro-lecithid  similar  to  that  found  in  cobra  poison 
(Kyes,  Ehrlich)  and  in  bee  poison  (Morgenrotb  and  Carpi,  this  vol., 
ii,  286).  As  in  these  cases,  manganese  sulphate  acts  also  as  an 
activator.  The  toxo-lecithid  is  insoluble  in  ether,  easily  soluble  in 
water  and  in  alcohol,  is  resistant  to  heat,  and  produces  complete 
haemolysis  almost  instantaneously.  Proteolysis,  as  well  as  lipolysis, 
comes  into  play.  W.  D.  H. 

The  Caecum  of  Herbivora.  W.  Ustjanzeff  { Biochem .  Zeitsch., 
1907,  4,  154 — 171). — The  conclusion  drawn  from  the  experiments  on 
feeding,  &c.,  recorded  is  that  in  rabbits,  the  caecum  is  a  specific 
organ  for  the  digestion  and  absorption  of  cellulose  and  pentosans. 

W.  D.  H. 


PHYSIOLOGICAL  CHEMISTKY. 


565 


Osmotic  Stimulation  of  Unfertilised  Sea  Urchin  Eggs. 
Jacques  Loeb  (Pfliiger’s  Archiv,  1907,  118,  181 — 204). — Alkalinity- 
concentration  of  hydroxyl  ions)  is  a  factor  to  be  considered  in  addition 
to  changes  in  osmotic  pressure  in  promoting  changes  in  unfertilised 
eggs.  In  low  concentration,  CH0<  10~8,  no  amount  of  elevation  of  the 
osmotic  pressure  will  cause  unfertilised  eggs  to  develop.  In  higher 
concentrations  (4T0— 3),  a  relatively  small  elevation  of  the  pressure 
will  produce  formation  of  larvaa.  Purely  osmotic  treatment  of  the 
developing  eggs  usually  produces  the  formation  of  a  membrane  thicker 
than  usual.  The  necessity  for  free  oxygen  and  the  importance  of 
oxidatipn  changes  in  the  eggs  are  again  insisted  upon.  W.  D.  H. 


Glucothionic  Acid  in  Leucocytes.  John  H.  Mandel  and 
Phoebus  A.  Levene  ( Biochem .  Zeitsch .,  1907,  4,  78 — 79). — Whether 
the  glucothionic  acid  obtained  from  various  tissues  and  organs  is 
derived  wholly  from  the  connective  tissue  is  uncertain.  Pus,  which 
was  obtained  in  large  amount  from  pyothorax  artificially  produced 
in  horses,  was  therefore  examined  as  material  completely  free  from 
connective  tissue  elements.  The  question  was  also  of  interest  because 
pus  formation,  as  is  well  known,  leads  to  amyloid  degeneration,  and 
amyloid  is  a  derivative  of  glucothionic  acid.  Further,  according  to 
some,  the  granules  in  leucocytes  which  give  the  glycogen  reaction 
with  iodine  are  regarded  as  being  of  mucoid  nature.  The  outcome  of 
the  investigation  was  that  glucothionic  acid  was  proved  to  be  present. 

W.  D.  H. 

Formation  of  Glycogen  in  the  Liver.  Karl  Grube  ( PJliiger’s 
Archiv,  1907,  118,  1 — 29). — The  experiments  were  performed  on 
tortoises ;  the  general  course  of  metabolism  is  slower  in  these  animals 
than  in  warm-blooded  animals,  but  is  not  on  main  points  qualitatively 
different.  Perfusion  with  Ringer’s  solution  produces  either  no  change 
in  the  amount  of  glycogen,  or  a  slight  fall.  Various  substances  were 
then  added  to  the  perfusing  liquid,  and  estimations  of  glycogen  made 
in  one  lobe  of  the  liver  before,  and  in  another  after,  the  perfusion. 
The  following  substances  caused  an  increase  in  the  glycogen  :  dextrose 
(an  increase  of  53  to  1,000%  in  different  experiments);  lsevulose 
(50  to  85%);  galactose  (5  to  52%);  glycerol  (38  to  118%).  The 
following  substances  caused  no  increase  in  the  hepatic  glycogen : 
lactose,  sucrose,  arabinose,  the  carbohydrate  free  protein  caseinogen, 
and  optically  active  and  inactive  amino-acids  (glycine,  alanine,  leucine). 

W.  D.  H. 

Behaviour  of  Uric  Acid  towards  Animal  Extracts  and 
Alkalis.  Philip  H.  Mitchell  ( J Biol.  Ghem.,  1907,  3,  145 — 149). 
Uric  acid  is  not  destroyed  by  extracts  of  embryo  pigs’  livers,  but  it  is 
destroyed  if  extracts  of  liver  from  the  adult  pig  are  used  ;  this  action 
is  removed  by  boiling  the  extract.  The  destruction  is  thus  probably 
due  to  ferment  action,  as  most  previous  writers  have  considered  to  be 
the  case,  and  the  present  experiments  dispose  of  Austin’s  criticism 
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(J.  Med.  Research ,  1906,  15,  309)  that  the  destruction  may  be  wholly 
or  in  part  produced  by  the  alkali  used  for  obtaining  a  solution  of  uric 
acid.  W.  D.  H. 

Choline,  the  Substance  in  the  Suprarenal  Bodies  which 
Lowers  Blood -pressure.  Alfred  Lohmann  ( Pfiiiger’s  Archiv,  1907, 
118,  215 — 227). — Many  previous  observers  have  noted  that  in 
addition  to  adrenaline,  suprarenal  extracts  contain  an  antagonistic 
substance  which  lowers  blood-pressure.  In  the  present  research,  this 
was  separated  out  as  the  gold  salt,  and  it  was  proved  that  its  com¬ 
position  and  physiological  action  are  identical  with  those  of  choline. 

W.  D.  H. 

Heat  Rigor  in  Vertebrate  Muscle.  C.  H.  Vrooman  ( Bio-Chem . 
J.,  1907,  2,  363 — 367). — Both  striped  and  unstriped  muscle  show,  on 
being  subjected  to  rising  temperature,  two  shortenings  only ;  the 
first  in  mammals  is  at  47°,  and  in  frogs  at  40° ;  the  second  occurs  at 
62°  and  50°  respectively.  If  the  muscle  has  already  passed  into  rigor 
mortis,  the  first  is  absent.  The  protein  present  in  the  living  muscle 
is  considered  to  be  a  single  one,  and  the  first  shortening  is  due  to  its 
coagulation  by  heat.  The  second  shortening  is  regarded  as  being  due 
to  the  action  of  a  more  elevated  temperature  on  the  connective  tissue 
elements.  W.  D.  H. 

Lecithin  in  Bone-Marrow.  W.  Gliken  ( Biochem .  Zeitsch .,  1907, 
4,  235 — 243). — Estimations  of  the  fat  and  lecithin  in  the  bone-marrow 
of  different  animals,  including  man,  are  given.  The  amount  of  lecithin 
is  deduced  from  the  phosphorus  content  of  the  ethereal  extract. 
The  amount  of  lecithin  in  the  fat  averages  2 — 4%.  In  horses, 
it  is  lower  (1*45%);  in  general,  its  amount  diminishes  with  age. 
The  highest  numbers  were  obtained  in  very  young  pigs  (28 — 47%). 

W.  D.  H. 

Properties  of  the  Pigments  from  Batrachians.  A.  Magnan 
( Compl .  rend.,  1907,  144,  1130 — 1132). — Green,  yellow,  brownish- 
yellow,  red,  and  black  pigments  have  been  obtained  from  the  skins  of 
Batrachians.  Their  solubilities  and  reactions  with  various  reagents 
are  described.  E.  H. 

Spiders’  Silk.  Emil  Fischer  ( Sitzungsber .  K.  Akad.  Wiss.  Berlin , 
1907,  440 — 450). — An  investigation  of  the  silk-like  web  of  Nephila 
madagascariensis,  a  large  spider  found  in  the  woods  of  Madagascar. 
The  silk  of  this  spider  is  found  to  differ  chiefly  from  ordinary  silk  in 
that  it  contains  only  about  3%  of  substances  soluble  in  water.  It  is, 
like  silk  fibroin,  soluble  in  strong  hydrochloric  acid,  and  gives  on  the 
addition  of  alcohol  a  product  similar  in  properties  to  sericoin  (Weyl, 
Abstr.,  1888,  857).  The  dried  spiders’  silk  when  hydrolysed  with 
acids  yields:  glycine,  35T3%,  cf-alanine,  23*4%,  Meucine,  1'76%,  ^-tyro¬ 
sine,  8’2%,  proline,  3’68%,  d-glutamic  acid,  6-1%,  diamino-acids,  5 ’24% 
(calculated  as  arginine),  ammonia,  1T6%,  and  fatty  acids,  0‘66%  ;  that 
is,  it  contains  the  first  four  compounds  to  about  the  same  extent  as 
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ordinary  silk,  slightly  more  proline  and  diamino-acids,  whilst,  what  is 
most  remarkable,  it  contains  large  quantities  of  glutamic  acid,  the 
presence  of  which  in  ordinary  silk  has  not  yet  been  observed.  Spiders’ 
silk  differs  also  from  ordinary  silk  in  that  it  appears  to  contain  neither 
serine  ndr  a-anilinopropionic  acid.  The  fact  that  the  secretions  of 
organs  of  such  great  morphological  difference,  as  the  spinning-pap  of  a 
spider  and  the  glands  of  a  silkworm,  are  so  similar  chemically,  is  one 
of  great  biological  importance.  W.  H.  G. 

Relations  between  Pishes  and  their  Surrounding  Medium. 
Francis  B.  Sumner  ( Amer .  J.  Physiol .,  1907,  19,  61 — 96). — There  are 
seasonal  differences  in  the  osmotic  phenomena  displayed  by  certain 
fishes,  but  whether  these  depend  on  temperature  or  variations  in  the 
physiological  conditions  of  the  fishes  is  uncertain.  In  winter,  dilution 
of  the  sea- water  without  injury  can  be  carried  to  an  extreme  degree  ; 
1%  of  sea  water  in  ordinary  fresh  water  will  keep  them  normal ;  pure 
fresh  water  is  always  fatal  within  a  few  days.  Sucrose  added  to 
the  same  extent  did  not  prevent  the  fatal  issue,  although  sugar  itself, 
if  sea  water  is  present,  does  no  harm.  Pure  sodium  chloride  in  distilled 
water  keeps  the  fishes  alive  for  a  long  time.  It  is  therefore  this  salt 
which  the  fish  chiefly  miss.  The  relative  toxicity  of  various  poisons 
was  studied  ;  these  usually  are  more  fatal  in  fresh  than  in  sea  water. 
The  amount  of  salt  in  the  fishes’  bodies  undergoes  considerable  change* 
in  response  to  changes  in  the  water.  So  far  as  osmosis  and  diffusion 
play  any  part,  it  is  the  gills  which  are  chiefly  affected.  W.  D.  H. 

Fluorine  in  the  Shells  of  Non-marine  Molluscs.  P.  Carles 
(Compt.  rend.,  1907,  144,  1240.  Compare  this  vol.,  ii,  282), — The 
author  finds  that  the  shells  of  mussels  from  Tarn  (from  fresh  running 
water)  contain  3 — 4  mg.  of  fluorine  per  100  grams,  lymn^es  and 
planorbes  (fresh,  stagnant  water),  2 — 3  mg.  per  100  grams,  and  snails 
(living  in  air),  2 — 3  mg.  per  100  grams.  The  conclusions  drawn  are  : 
(1)  that  non-marine  mollusc  shells  contain  alkaline  earth  fluorides, 
although  in  much  smaller  amount  than  do  the  marine  shells ;  (2)  that 
fluorine  is  more  widely  distributed  in  river  and  marsh  waters  than 
was  previously  supposed  ;  (3)  that  fluorine  exists  in  the  leaves  on 
which  snails  live,  and  (4)  that  alkaline  earth  fluorides  appear  to  be  a 
general  agent  of  the  formation  and  consolidation  of  the  skeleton  of  all 
animals.  E.  H. 

Manganese,  a  Normal  Element  in  the  Tissues  of  the  Fresh 
Water  Clams,  Unio,  and  Anodonta.  Harold  C.  Bradley  (J.  Biol. 
Chem.,  1907,  3,  151 — 157). — The  amount  of  manganese  present  varies 
from  0-6 — 1*2%.  It  is  also  present  in  the  eggs.  Further  investigation 
is  promised  regarding  the  source  of  the  metal  and  its  physiological 
function.  W.  D.  H. 

Milk-Serum.  E.  Landolf  ( Biochem .  Zeitsch.,  1907,  4,  172 — 195). 

In  addition  to  its  well  known  constituents,  the  fluid  part  of  milk 
contains  a  carbohydrate,  lactosin ,  which  is  optically  inactive,  does  not 
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ferment  with  yeast,  and  is  active  in  reducing  Fehling’s  solution. 
During  the  menstrual  period  in  women,  another  reducing  substance 
is  found  which  is  nitrogenous  and  termed  azolactin ;  on  acid  hydrolysis 
it  yields  azolactosin ;  this  is  dextrorotatory,  but  not  fermentable ; 
lactoglucose  is  a  third  carbohydrate  which  is  fermentable.  The 
methods  employed  and  typical  analyses  are  given  in  full. 

W.  D.  H. 

Ammonia  in  Milk.  Henry  C.  Sherman,  W.  N.  Berg,  L.  J.  Cohen, 
and  W.  G.  Whitman  ( J .  Biol.  Chem.,  1907,  3,  171 — 175). — Analysis 
of  samples  of  New  York  milk  gave  an  average  of  0,0004%  of  preformed 
ammonia,  and  an  additional  (H)003%  of  “  cleavage  ”  ammonia.  When 
milk  becomes  stale,  both  usually  increase.  Addition  of  3%  of  chloro¬ 
form  or  0*1%  of  formaldehyde  retards,  but  does  not  stop,  the  proteolysis 
which  results  in  the  formation  of  cleavage  ammonia.  The  greater  the 
freedom  from  contamination,  the  less  apparent  is  the  influence  of 
the  antiseptic  on  the  development  of  ammonia,  and  “spontaneous” 
souring  inhibits  its  production  to  a  greater  extent  than  the  addition 
of  antiseptics.  W.  D.  H. 

The  Urine  of  Calves  during  the  First  Few  Days  of  Life. 

Leo  Langstein  and  Carl  Neuberg  ( Biochem .  Zeitsch.,  1907,  4, 
292 — 298). — The  points  mainly  noteworthy  are  the  occurrence  of 
lactose  and  of  abundance  of  allantoin  in  the  urine.  In  some  cases, 
lsevulose  was  present  also.  W.  D.  H. 

Influence  of  Certain  Drugs  on  the  Excretion  of  Uric  Acid 
and  Creatinine.  Elbert  W.  Kockwood  and  Clarence  Van  Epps 
(Amer.  J.  Physiol.,  1907,  19,  97 — 107). — When  the  purine  in  the  diet  is 
small  in  amount  or  absent,  colchicum,  lithium  carbonate,  sodium  citrate, 
sodium  hydrogen  carbonate,  and  potassium  acetate  do  not  increase 
uric  acid  secretion,  or  may  decrease  it.  Sodium  salicylate  and  aspirin 
markedly  increase  the  urinary  uric  acid,  except  in  one  case  where 
albuminuria  was  present.  If  chocolate  is  added  to  the  food,  the  uric 
acid  is  not  increased.  Creatinine  excretion  was  constant  in  quantity, 
and  was  unaffected  by  the  drugs  given.  W.  D.  H. 

Recognition  of  Toxic  Bases  in  Urine.  IV.  Friedrich 
Kutscher  (Zeitsch.  physiol.  Chem.,  1907,  51,  457 — 463.  Compare 
Abstr.,  1906,  ii,  471,  786,  875). — The  following  bases  have  been 
isolated  from  the  oily  aurichlorides  obtained  from  human  urine. 
(a)  Mingine,  C13H1802N2,  a  diacid  base,  the  hydrochloride  of  which 
forms  long,  colourless  needles  insoluble  in  cold  absolute  alcohol. 
The  aurichloride,  C13H1803No,2HAuC14,  crystallises  from  water  con¬ 
taining  hydrochloric  acid  in  small,  transparent,  yellowish-red,  quad¬ 
ratic  prisms,  m.  p.  194°. 

( b )  Reductonovaine,  C7H15ON,  which  yields  a  mercurichloride  in¬ 
soluble  in  alcohol.  It  appears  to  stand  in  the  same  relationship  to 
novaine  that  neurine  does  to  choline.  The  aurichloride, 
C7H15ON,HAuC14, 
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separates  from  water  in  oily  drops,  which  gradually  solidify  to  plates 
and  needles.  It  is  acted  on  by  light,  begins  to  sinter  at  80°,  and 
melts  between  155°  and  160°.  When  heated  with  barium  hydroxide, 
the  base  yields  trimethylamine.  The  occurrence  of  novaine  and 
reductonovaine  in  urines  accounts  for  the  fact  that  trimethylamine 
is  formed  when  human  urine  is  heated  with  fixed  alkalis  (Dessaignes, 
Annalen,  1856,  100,  218). 

(c)  Yitiatin,  a  base  which  has  been  obtained  previously  from 
Liebig’s  extract  of  meat.  J.  J.  S. 

The  Pate  of  Ammonia  in  the  Dog  when  Ammonium 
Carbonate  is  Injected  into  the  Blood.  Katharina  Kowalevsky 
and  M.  Markewicz  ( Biochem .  Zeitsch .,  1907,  4,  196 — 209). — After  the 
injection,  the  ammonia  of  the  blood  soon  sinks  to  the  normal  ■  it 
first  forms  loose  compounds  in  various  tissues.  The  organism  then 
frees  itself  from  ammonia,  which  either  as  urea-or  as  ammonium  salts 
passes  into  the  urine.  The  liver  is  concerned  in  urea  formation. 

W.  D.  H. 

Action  of  Magnesium  Sulphate  on  the  Heart.  Samuel  A. 
Matthews  and  D.  E.  Jackson  (Amer.  J '.  Physiol.,  1907,  19,  5 — 13). — 
In  the  complete  anaesthesia  which  magnesium  sulphate  produces  in 
frogs,  impulses  pass  readily  through  the  spinal  cord  and  produce  normal 
effects  on  motor  nerve-endings.  The  action  on  the  heart  of  all 
classes -of  vertebrates  is  a  marked  depression.  This  may  culminate  in 
stoppage ;  the  heart  recovers  under  artificial  stimulation,  but  not  by 
the  administration  of  adrenaline  or  squill ;  barium  chloride  and 
calcium  chloride  are  more  effective  in  promoting  recovery.  Magnesium 
sulphate  does  not  affect  the  nerve-endings  of  vagus,  sympathetic,  motor, 
or  secretory  nerves,  nor  the  muscles,  nerves,  or  movements  of  the 
intesiine.  W.  D.  H. 

Physiological  Action  of  Allyl  Sulphide.  E.  Wage  Carlier 
and  C.  Lovatt  Evans  (Bio-Chem.  J.,  1907,  2,  325 — 339). — See  this  vol., 
ii,  572. 

Toxicity  of  Arsenic  Trihydride.  Alexandre  Hebert  and  F. 
Heim  {Bull.  Soc.  chim.,  1907,  [iv],  1,  571 — 573). — By  experiments  on 
guinea-pigs,  it  was  found  that  the  presence  of  0'35%  of  arsenic 
trihydride  in  the  surrounding  atmosphere  was  the  minimum  dose 
producing  a  rapid  fatal  effect,  whilst  continued  exposure  to  an 
atmosphere  containing  0-005%  was  fatal  eventually.  For  birds,  the 
corresponding  quantities  were  0'009%  and  0'002%.  T.  A.  H. 

The  Lecithids  of  Snake-Poison.  Preston  Kyes  {Biochem. 
Zeitsch.,  1907,  4,  99 — 123). — This  research  continues  previous  work 
in  which  the  importance  of  lecithin  as  an  amboceptor  in  snake¬ 
poisoning  was  shown.  The  formation  of  the  lecithids  is  a  synthetic 
process  of  the  nature  of  adsorption,  and  the  lecithin  found  in  the 
compound  is  of  the  mono-fatty-acid  variety.  The  lecithids  are  grouped 
as  follows. 


570 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


1.  Complete  lecithids,  soluble  in  alcohol,  not  increased  in  activity 
by  more  lecithin,  and  not  reacting  with  antivenin  \  among  them  is  a 
haemolytic  material. 

2.  Incomplete  lecithids,  insoluble  in  alcohol,  not  neutralisable  by 
antivenin,  but  increased  in  strength  by  lecithin. 

3.  Incomplete  lecithids,  which  have  no  haemolytic  action  on  the 
addition  of  lecithin. 

4.  A  haemolysin,  which  is  possibly  the  natural  cobra  amboceptor,  and 
perhaps  an  extremely  incomplete  lecithid.  This  is  insoluble  in  alcohol, 
increased  in  strength  by  lecithin,  and  neutralisable  by  antivenin. 

W.  D.  H. 

Toxolecithids.  I.  J.  Morgenroth  and  U.  Carpi  ( Biochem . 
Zeit8ch .,  1907,  4,  248 — 267.  Compare  this  vol.,  ii,  286). — In  reference 
to  the  important  part  Kyes  believes  lecithin  to  play  in  the  action  of 
snake  venom,  the  term  prolecithid  is  adopted  for  the  naturally  occurring 
lecithin  compound,  which  on  further  union  with  lecithin  is  converted 
into  toxolecithids.  The  haemolytic  prolecithid  of  cobra  venom  rapidly 
loses  its  activity  when  treated  with  pepsin-hydrochloric  acid ;  this  is 
inhibited  by  horse-serum.  Pepsin  without  hydrochloric  acid  has  no 
such  effect.  The  toxolecithid  is  much  more  resistant.  It  is  doubtful 
whether  prolecithid  is  of  proteose  nature.  In  alkaline  solutions, 
trypsin  rapidly  destroys  prolecithid,  but  the  alkali  alone  is  equally 
efficacious  in  this  direction.  In  neutral  solutions,  trypsin  acts  likes 
pepsin,  but  the  difference  between  prolecithid  and  toxolecithid  are 
not  so  marked.  Papain  destroys  neither.  Toxolecithids  prepared  by 
either  of  Kyes’  two  methods  are  toxic  to  mice  and  rabbits.  Con¬ 
trary  to  Kyes’  statement,  the  symptoms  are  different  from  those  of 
ordinary  cobra  poisoning.  The  toxic  action  is  thermolabile  and  also 
suffers  diminution  by  [keeping  the  preparation  in  the  ice-chest.  In 
this  there  is  a  difference  from  what  happens  to  the  hsemolytie  action. 
Contrary  to  what  occurs  to  the  haemolytic  action,  the  neurotoxic  action 
is  increased  by  specific  serum.  The  toxo-lecithid  appears  to  be  formed 
from  the  original  neurotoxin  of  the  cobra  venom.  W.  D.  H. 

Lipolysis,  Agglutination,  and  Haemolysis.  II.  Carl 
Neuberg  and  C.  Reicher  {Biochem.  Zeitsch.,  1907,  4,  281 — 291). — 
Haemolysis  and  agglutination  are  not  the  principal  actions  of  toxins 
and  similar  agents,  but  are  to  be  regarded  as  intermediate  stages  in 
lipolysis.  This  view,  originally  advanced  by  Neuberg  and  Rosenberg 
{Berlin,  hlin.  Woch.,  Jan.,  1907),  is  here  confirmed.  Experiments  are 
given  to  [show  the  parallelism  between  fat-splitting  and  haemolysis. 
This  is  true  also  for  the  gastric  and  pancreatic  juices,  and  for  bacteri¬ 
cidal  and  antitoxic  serum. 

Whether  saponification  also  occurs  is  uncertain.  Fermentative 
haemolysis  must,  of  course,  be  distinguished  from  that  brought  about 
by  such  agents  as  water,  acids,  alkalis,  saponin,  &c.,  where  the 
processes  are,  in  part,  purely  chemical  saponification,  or  due  to  altera¬ 
tions  in  physical  conditions  (solution,  diffusion,  changes  in  surface 
tension,  &c.).  W.  D.  H. 
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The  Action  of  Pancreatic  Juice  on  the  HsemolysiD  of  Cobra 
Venom,  and  its  Compounds  with  Antitoxin  and  Lecithin. 

Yutaka  Teruuchi  (Zeitsch.  physiol.  Chem.,  1907,  51,  478 — 487). — 
The  pure  pancreatic  juice  of  the  dog  activated  by  intestinal  juice  acts 
destructively  on  cobra  haemolysin,  antivenin,  but  not  on  the  compound 
with  lecithin.  Pure  intestinal  juice  has  no  such  action.  Pancreatic 
action  leads  to  a  restitution  in  part  of  the  toxin  in  a  neutral  mixture 
of  the  cobra  poison  and  its  antitoxin ;  but  if  this  mixture  is  combined 
with  lecithins,  the  appearance  of  the  free  toxin  under  the  influence  of 
pancreatic  action  does  not  occur.  W.  D.  H. 
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Researches  on  Expressed  Yeast  Juice.  Eduard  Buchner 
and  Robert  Hoffmann  ( Biochem .  Zeitsch.,  1907,  4,  215 — 234). — 
Unsuccessful  attempts  to  separate  zymase  from  the  other  enzymes 
(invertase,  maltase,  endotryptase)  of  the  juice  are  described.  Pass¬ 
ing  ozone  through  the  juice  causes  it  to  become  cloudy,  and  destroys 
or  lessens  the  activity  of  zymase.  Experiments  on  the  inhibiting 
influence  of  phenol  are  also  described.  The  last  section  is  polemical 
against  T.  Bokorny  and  Hugo  Fischer.  W.  D.  H. 

Effect  of  Acids,  Alkalis,  and  Neutral  Salts  on  the  Activity 
and  Multiplication  of  Yeast  Cells.  Eric  Drabble  and  Daisy  G. 
Scott  ( Bio-Chem .  J.,  1907,  2,  340 — 349). — Sodium  and  potassium 
chlorides  and  nitrates  of  0'1  gram-molecular  strength  or  less  do  not 
affect  the  fermentative  action  of  yeast.  Reproduction  occurred  most 
rapidly  when  the  strength  of  sodium  nitrate  was  raised  to  02,  beyond 
which  it  became  less  active  and  ceased  when  the  strength  was  0'7. 
Hydrochloric  and  nitric  acids  and  sodium  and  potassium  hydroxides  of 
0-l  strength  prevent  fermentation  and  reproduction;  lesser  strengths 
have  a  depressing  action ;  0T  hydrochloric  acid  causes  marked 
shrinkage  of  the  cells.  W.  D.  H. 

Production  of  Hydrogen  during  the  Respiration  of  Fungi. 
S.  Kostytscheff  (Ber.  deut.  hot.  Ges.,  1907,25,178 — 188.  Compare 
this  vol.,  ii,  381  and  385). — Hydrogen  is  not  produced  during  the 
normal  and  anaerobic  respiration  of  fungi  supplied  with  mannitol.  The 
production  of  hydrogen  observed  by  Muntz  in  the  anserobic  respiration 
of  Agaricus  campestris  is  attributed  to  the  activity  of  bacteria. 

N.  H.  J.  M. 

Anaerobic  Respiration  without  Production  of  Alcohol. 
S.  Kostytscheff  (Ber.  deut.  hot.  Ges.,  1907,  25,  188 — 191). — The 
results  of  experiments  with  Agaricus  campestris  showed  that  not  a 
trace  of  alcohol  is  produced  during  anaerobic  respiration. 

N.  H.  J.  M. 
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Cyanogenesis  in  Plants.  Part  VI.  Phaseolunatin  and  the 
Associated  Enzymes  in  Flax,  Cassava,  and  the  “Lima 
Bean.”  Wyndham  E.  Dunstan,  Thomas  A.  Henry,  and  Samuel  J.  M. 
Auld  ( Proc .  Boy.  Soc.,  1907,  £,  79,  315—322.  Compare  Abstr., 
1902,  ii,  578 ;  1904,  ii,  71,  and  1906,  ii,  794  and  795).— The 
evolution  of  hydrogen  cyanide  from  a  solution  of  phaseolunatin  to 
which  a  commercial  emulsin  preparation  was  added  (Abstr.,  1904, 
ii,  71)  is  now  shown  to  have  been  due  to  some  secondary  cause  and  not 
to  the  emulsin.  The  enzymes  of  Phaseolus  lunatus  beans,  flax,  and 
cassava  differ  from  the  emulsin  of  almonds  as  they  decompose  phaseo¬ 
lunatin  in  addition  to  amygdalin  and  salicin  ;  two  enzymes  are  no  doubt 
present  in  the  three  plants,  one  of  the  emulsin  and  one  of  the  maltase 
type,  and  it  is  to  the  latter  that  the  decomposition  of  phaseolunatin  is 
due. 

Phaseolunatin  is  decomposed  by  yeast-maltase  and  is  therefore  an 
a-glucoside,  probably  the  a-dextrose  ether  of  acetonecyanohydrin,  as 
the  sugar  initially  produced  by  its  decomposition  was  found  to  be 
a-dextrose.  All  other  glucosides  hitherto  examined  yielded  the /8-forms 
of  the  sugars  when  completely  hydrolysed  by  enzymes. 

N.  H.  J.  M. 

Mode  of  Production  of  Asparagine  and  Glutamine  in 
Seedlings.  Ernst  Schulze  ( Ber .  deut.  hot.  Ges.,  1907,  25,  213 — 216). 
— Dried,  finely-powdered  lupin  seedlings,  when  subjected  to  autolysis 
in  presence  of  water  and  an  antiseptic  at  35 — 40°,  were  found  to  contain 
increased  amounts  of  ammonia.  The  fact  that  ammonia  does  not 
accumulate  in  living  seedlings  is  due  probably  to  its  being  utilised  for 
the  production  of  asparagine.  The  favourable  effect  of  oxygen  in  the 
production  of  asparagine,  observed  by  Suzuki  and  by  Godlewski,  may 
be  due  to  ammonia  formed  by  the  oxidation  of  mono-  and  diamino- 
acids,  or  it  may  be  due  to  the  production  of  succinic  acid  by  the  oxida¬ 
tion  of  arginine.  N.  H.  J.  M. 

Physiological  Action  of  Allyl  Sulphide,  with  an  Analysis 
of  the  Leek  (Allium  porrum).  E.  Wace  Carlier  and  C.  Lovatt 
Evans  ( Bio-Chem  J.,  1907,  2,  325 — 339). — Analyses  of  the  common 
leek  gave  the  following  percentage  results  :  water  and  volatile  oil,  88  ; 
fixed  oil  and  glucoside  (?),  0'65  ;  resinous  substance,  0'48 ;  organic 
acids,  colours,  <5zc.,  precipitable  by  lead  acetate,  IT  ;  sugars  (and 
extractives  not  precipitable  by  lead  acetate),  2*24;  gums  and  pectous 
substances  soluble  in  water,  2 '2  ;  proteins,  1*55;  pectous  substances 
soluble  in  dilute  alkali,  1*69;  cellulose,  O’ 7 7  ;  ash,  0  86.  This  plant 
and  others  of  the  onion  class  owe  their  garlic-like  odour  to  allyl  sul¬ 
phide.  In  large  doses,  this  substance  paralyses  the  respiratory  centre, 
and  to  a  less  degree  the  vaso-motor  centre.  In  small  doses  the  latter 
centre  is  affected  most.  It  diminishes  vagus  action  on  the  heart,  but 
has  no  direct  action  on  cardiac  or  skeletal  muscle.  Half  a  minim  per 
kilo,  of  body-weight  is  fatal.  W.  D.  H. 

Treatment  of  Soils  with  Carbon  Disulphide.  Berthold 
Heinze  ( Centr .  Bakt.  Par.,  1907,  ii,  18,  624 — 634  and  790 — 798. 
Compare  this  yol.,  ii,  502). — The  fact  that  increased  yields  have  been 
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obtained  two  and  three  years  after  the  application  of  carbon  disulphide, 
is  opposed  to  the  supposition  that  the  beneficial  effect  of  carbon 
bisulphide  is  due  to  its  acting  as  a  stimulant. 

The  increased  yields,  which  are  sometimes  very  considerable,  are 
due  in  part  to  the  favourable  action  of  the  carbon  bisulphide  on 
nitrogen-fixing  and  nitrifying  organisms  of  the  soil,  and  partly  to  its 
action  on  mineral  constituents  of  tbe  soil.  N.  H.  J.  M. 

Soil  Acidity  in  its  Relation  to  Lack  of  Available 
Phosphates.  A.  R.  Whitson  and  Charles  W.  Stoddart  (J.  Amer. 
Chem.  iSoc.,  1907,  29,  757 — 759). — From  their  own  observations  and 
those  of  others,  the  authors  consider  that  the  acidity  of  a  soil 
indicates  the  need  of  phosphatic  manure.  E.  G-. 

Employment  of  Calcium  Cyanamide  as  Manure.  Paul 
Wagner,  Robert  Dorsch,  Siegmund  Hals,  and  M.  Popp  ( Landw . 
Versuchs-Stat.,  1907,  66,  285 — 372). — The  manurial  value  of  calcium 
cyanamide  was  found  to  be  90  as  compared  with  sodium  nitrate  =  100. 
Its  value  is  diminished  when  dicyanodiamide  is  produced  in  the  soil 
by  the  action  of  carbon  dioxide  or  humic  acid,  or  by  a  high 
temperature.  The  manure  should  therefore  not  be  applied  to  acid 
soils  or  during  the  summer.  It  is  important  to  distribute  the  manure 
evenly,  and  to  mix  it  as  completely  as  possible  with  the  soil ;  and 
the  best  results  will  be  obtained  with  moist  loamy  soils  containing 
plenty  of  bacteria.  N.  H.  J.  M. 
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Azo-dyes  as  Indicators.  Jose  Prats  Aymerich  {Anal.  Fis. 
Quim.,  1907,  5,  119 — 124). — The  majority  of  azo-dyes  are  not  suffi¬ 
ciently  sensitive  to  the  action  of  acids  and  alkalis  to  be  of  any  use  as 
indicators ;  of  a  large  number  tried,  only  Congo-red,  methyl-orange, 
and  chrysoidine  lent  themselves  to  this  purpose.  The  following  values 
show  the  comparative  sensitiveness  of  these  three  indicators  ;  they 
give  the  number  of  c.c.  of  a  solution  of  sulphuric  acid,  1  in  5000, 
required  to  produce  a  distinct  colour  change  with  eight  drops  of  a 
1  : 1000  solution  of  the  indicator  added  to  100  c.c.  of  water  :  Congo- 
red,  2‘8,  methyl-orange,  4‘6,  chrysoidine,  0’8.  Chrysoidine,  although 
very  sensitive,  cannot  generally  be  employed  with  advantage  as  the 
change  of  colour  is  from  yellow  to  orange ;  it  is  not  affected  by 
organic  acids  such  as  oxalic  acid.  Congo-red  is  preferable  in  most 
cases  to  methyl-orange,  and  even  to  litmus  in  the  case  of  bases  such 
as  ammonia  and  lime-water,  to  the  action  of  which  it  is  very  sensitive. 
It  is  hardly  so  responsive  to  acids  as  litmus,  but  as  the  change  of 
colour  is  very  distinct  (red  with  alkalis,  blue  with  acids),  its  use  is  in 
many  cases  to  be  recommended.  W.  A.  D. 
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Volumetric  Estimation  of  Hydrogen.  Alexander  P.  Lidoff 
(J.  Rw8.  Phy8.  Qhem.  Soc.,  1907,  39,  195 — 208,  208 — 211). — Hydrogen 
can  be  determined  both  qualitatively  and  quantitatively  by  igniting  the 
substance  to  be  tested  with  powdered  magnesium.  A  hard  glass-tube 
12 — 13  cms.  long  is  partly  filled  with  powdered  magnesium,  after  which 
the  substance,  mixed  intimately  with  a  further  quantity  of  magnesium, 
is  introduced.  The  apparatus  is  then  connected  with  a  pump  to  remove 
the  air,  which  is  then  replaced  by  a  stream  of  dry  hydrogen  ;  after 
connecting  with  a  measuring  burette,  the  tube  is  heated  carefully  and 
the  hydrogen  collected.  This  method  is  claimed  to  yield  very  good 
results  and  is  applicable  to  most  organic  and  inorganic  substances  in 
the  solid,  liquid,  or  gaseous  states,  but  not  to  the  fatty-acids  of  high 
molecular  weight  or  to  some  of  the  organic  nitrogenous  derivatives. 
Sulphur,  the  halogens,  and,  with  more  difficulty,  nitrogen  can  be 
estimated  in  the  residue.  In  some  cases  it  is  best  to  mix  the  substance 
with  aluminium,  and  also  to  use  a  mixture  of  aluminium  and 
magnesium  instead  of  pure  magnesium  in  the  rest  of  the  tube. 

Z.  K. 

A  New  Reaction  for  Detecting  Traces  of  Moisture.  Wilhelm 
Biltz  ( Ber .,  1907,  40,  2182 — 2184). — Potassium  lead  iodide,  which  is 
almost  colourless,  is  decomposed  by  water  with  the  formation  of  lead 
iodide.  When  potassium  lead  iodide  is  dissolved  in  acetone  and  precipi¬ 
tated  from  the  acetone  solution  by  ether  or,  better,  when  the  solution 
is  evaporated  on  filter  paper  or  on  silk  so  as  to  present  a  finely-divided 
product,  a  reagent  is  obtained,  which  is  very  sensitive  towards  traces 
of  moisture.  The  presence  of  water  is  indicated  by  the  colour, 
due  to  the  formation  of  lead  iodide.  As  an  indication  of  the 
efficiency  of  the  reagent  for  detecting  traces  of  moisture,  various 
examples  are  quoted,  for  example,  absolute  alcohol,  which,  in  presence 
of  anhydrous  copper  sulphate  for  one  hour,  did  not  appear  to  contain 
moisture,  at  once  caused  the  new  reagent  to  assume  a  strong  yellow 
tint.  A.  McK. 

Volumetric  Estimation  of  Free  Acid  in  Presence  of  Copper 
or  Other  Metallic  Salts.  W.  Edgar  Sims  ( Chern .  News,  1907,  95, 
253). — The  solution  containing  about  3  grams  of  copper  sulphate 
is  diluted  with  water  to  100  c.c.  and  4  drops  of  methyl-orange  solution 
are  added.  If  the  liquid  turns  pink,  the  solution  is  titrated  with  Nf 2 
sodijim  hydrogen  carbonate  until  colourless.  After  adding  0T  c.c.  for 
correction,  the  amount  of  Nj 2  carbonate  used  represents  the  acidity. 
If,  however,  the  solution  turns  green,  the  acidity  cannot  be  greater 
than  0’1  c.c.  Nj 2  carbonate,  and  in  this  case  the  liquid  is  titrated  with 
A/ 2  sulphuric  acid  until  colourless,  and  the  amount  of  free  acid  is 
equivalent  to  0T  c.c.  minus  the  number  of  c.c.  of  Nj 2  acid  used. 

The  method  is  also  applicable  to  nickel,  &c.  L.  de  K. 

Detection  of  Anions  in  the  Electrolytic  Way.  Joel  H. 
Hildebrand  (J,  Amer.  Chem.  Soc.,  1907,  29,  447 — 455). — The  solu¬ 
tion  is  submitted  to  electrolysis  in  a  special  apparatus  and  the  metals 
are  obtained  as  amalgams,  and  in  case  of  alkali  metals  may  be  dissolved 
in  water  and  titrated.  The  chlorine,  bromine,  iodine,  the  thiocyanate, 
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ferro-  and  ferri-cyanide,  phosphoric  and  carbonic  anions  are  deposited  on 
metallic  silver  and  weighed  as  silver  salts.  For  particulars  the 
original  paper  and  illustrations  should  be  consulted.  L.  de  K. 

Density  Curve  of  Mixtures  of  Bromine  and  Chlorine. 

Iauncelot  W.  Andrews  and  Henry  A.  Carlton  ( J .  Amer.  Chem.  Soc., 
1907,  29,  688 — 692). — When  small  quantities  of  chlorine  are  mixed 
with  bromine,  the  density  of  the  bromine  is  reduced  so  considerably 
that  the  amount  of  chlorine  present  can  be  estimated  from  a  density 
determination.  The  investigation  was  undertaken  with  the  object  of 
obtaining  the  data  required  for  this  purpose. 

Carefully  purified  bromine  has  been  found  to  have  D20  3T1932, 
D25  3  T0227,  and  D30  3‘08479.  These  results  are  compared  with  those 
obtained  by  Pierre  (Ann.  Chim.  Phys.,  1847,  [iii],  20,  45)  and  by  Thorpe 
(Trans.,  1880,  37,  172). 

With  the  aid  of  the  constants  D2B/4  3T0227  for  bromine  and 
D25  1  ‘39778  for  liquid  chlorine  (Knietsch,  Abstr.,  1891,  14),  the  percen¬ 
tage,  p,  of  chlorine  is  given  by  the  formula  :  p  =  88'593{(3T0227/d)  -  1} 
=  (274‘840/cZ)  —  88’593,  where  d  is  the  density  of  the  mixture. 
When  the  mixture  is  saturated  with  water  the  following  expression  is 
approximately  correct :  p  =  88,59{(3T004/<2)  -  1}  —  (274'665/cZ)  —  88'59. 
The  quantities  of  chlorine  in  mixtures  of  bromine  and  chlorine  as 
determined  by  this  method  agree  closely  with  those  found  by  analysis. 
The  organic  and  other  impurities  usually  present  in  crude  bromine 
do  not  seriously  influence  the  results  of  the  density  determinations. 

The  contraction  which  occurs  when  liquid  chlorine  is  mixed  with 
bromine  can  be  calculated  from  the  first  equation  and  indicates  that 
cnemical  combination  probably  occurs  between  the  elements  to  a  limited 
extent  (compare  Bornemann,  Abstr.,  1878,  11). 

The  coefficient  of  expansion  of  bromine  in  glass  between  25°  and  30° 
was  found  to  be  0 ‘00 110,  which  is  in  good  agreement  with  Thorpe’s 
results  ( loc .  cit.).  E.  G. 

Estimation  of  Iodides  in  Presence  of  Bromides  and 
Chlorides.  Emanuel  Riegler  ( Zeitsch .  anal.  Chem.,  1907,  40, 
315 — 318). — Forty  c.c.  of  the  solution,  which  should  not  contain  more 
than  0-2  gram  of  potassium  iodide,  are  put  into  a  200  c.c.  beaker  and 
heated  to  boiling,  and  a  few  crystals  of  potassium  permanganate  are 
added  from  time  to  time  until  the  liquid  becomes  permanently  red. 
The  excess  of  permanganate  is  then  decomposed  by  cautious  addition 
of  dextrose.  The  solution  is  filtered  into  a  150  c.c.  flask  and  the 
manganese  dioxide  well  washed  (the  total  filtrate  should  be  about 
60  c.c.).  The  liquid  is  acidified  with  sulphuric  acid,  well  shaken  to 
expel  any  carbon  dioxide,  and  decomposed  in  a  suitable  apparatus  (the 
Knop- Wagner  azotometer,  for  instance)  by  means  of  0'5  gram  of 
hydrazine  sulphate.  The  nitrogen  evolved  is  a  measure  for  the  amount 
of  iodine.  The  weight  x  3  01  =  mg.  of  iodine. 

Bromides  and  chlorides  do  not  interfere  with  the  reaction  as  they 
are  not  oxidised  by  permanganate.  Nitrites  may  be  rendered  harmless 
by  boiling  the  liquid  with  a  little  carbamide  previously  to  introducing 
it  into  the  azotometer.  L.  de  K. 
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Quantitative  Estimation  of  Fluorine  in  Fluorides.  Egon 
Bohm  ( Chem, .  Zentr.,  1907,  i,  1149;  from  Oesterr.  Chem.  Ze.it., 
[ii],  10,  61). — In  order  to  render  Hempel’s  Fluorometer  suitable  for 
fluorides  which  are  decomposed  by  cold  sulphuric  acid,  the  author 
replaces  the  glass  stopper  of  the  generating  flask  by  a  ground  dropping 
funnel  of  exactly  50  c.c.  capacity,  and  introduces  a  50  c.c.  enlargement 
into  the  upper  portion  of  the  calibrated  tube.  The  sulphuric  acid 
contained  in  the  dropping  funnel  is  introduced  into  the  apparatus  by 
lowering  the  mercury  level.  L.  de  K. 

Estimation  of  Oxygen  in  Water.  S.  W.  Korschun  (Arch. 
Hygiene,  1907,  61,  324 — 335). — From  a  comparison  of  the  results 
yielded  by  different  methods  for  the  estimation  of  dissolved  oxygen 
in  water,  the  author  concludes  that  Winkler’s  method  (Abstr.,  1906,  ii, 
48)  is  more  trustworthy  than  the  one  recommended  by  Muller,  in 
which  the  water  is  treated  with  permanganate,  rendered  alkaline,  and 
the  dissolved  air  expelled  by  heating  the  water  under  a  layer  of 
paraffin,  the  air  or  gases  being  analysed  subsequently.  The  method 
described  by  Ramsay  and  Homfray  (Abstr.,  1902,  ii,  171)  is  considered 
to  be  complicated  owing  to  the  necessity  of  standardising  the  reagents 
repeatedly,  a  further  objection  being  that  the  scale  of  the  apparatus 
only  reads  up  to  6  c.c.  of  oxygen  per  litre.  W.  P.  S. 

Estimation  of  Sulphur  in  Iron  and  Steel.  Ami  Barraud 
(Chem.  Zentr.,  1907,  i,  988  ;  from  Rev.  gen .  Ghim.  pure  appl.,  1906,  9, 
429 — 431). — The  substance  is  placed  in  a  500  c.c.  Erlenmeyer  flask 
fitted  with  a  Allihn  condenser  which  is  connected  with  a  three-way 
stopcock,  in  turn  connected  with  a  40  cm.  long,  enamelled,  porcelain 
tube  placed  in  an  electric  furnace  in  connexion  with  a  rheostat.  The 
tube  leads  to  a  500  c.c.  Erlenmeyer  flask  and  a  gas  cylinder  to  create 
counter  pressure  and  prevent  escape  of  gas.  The  generating  flask  is 
also  connected  with  three  wash-bottles  through  which  pure  hydrogen 
and  carbon  dioxide  can  be  passed.  The  porcelain  tube  is  heated  to  red¬ 
ness,  a  slow  current  of  carbon  dioxide  is  passed,  the  generating  flask 
is  connected,  and  the  three-way  cork  connected  with  the  atmosphere. 
A  current  of  hydrogen  is  then  passed  through  the  generating  flask, 
and  when  the  air  has  been  expelled,  the  flask  is  connected  with  the 
red-hot  tube  and  hydrochloric  acid  is  run  in  from  a  funnel.  The 
hydrogen  sulphide  evolved  is  then  passed  through  suitable  absorbents. 

L.  DE  K. 

Detection  and  Estimation  of  [Traces  of]  Sulphuric  Acid  in 
Hydrofluoric  Acid.  Ernst  Deussen  ( Zeitsch .  anal .  Chem.,  1907, 
46,  320 — 323). — The  sample  is  introduced  into  a  platinum  dish,  nearly 
neutralised  with  sodium  hydrogen  carbonate,  and  evaporated  to  dry¬ 
ness.  The  residue  is  mixed  with  a  little  dry  sodium  carbonate  and 
well  powdered ;  its  total  weight  should  not  exceed  0*5  gram.  It  is 
then  placed  on  a  filter  paper  4  cm.  square,  and  after  mixing  it  with  some 
filter-paper  fibre,  the  whole  is  made  into  a  cartridge,  which  is  then 
surrounded  by  a  trebly-wound  coil  of  platinum  wire.  The  paper  is 
now  heated  with  frequent  rotation  along  the  axis  in  the  inner  flame  of 
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a  light  petroleum  burner  until  the  mass  has  fused.  It  is  then  dis¬ 
solved  in  water,  when  it  generally  emits  a  faint  odour  of  hydrogen 
sulphide.  It  is  tested  for  sulphide  by  means  of  an  acid  solution  of 
lead  acetate.  The  test  may  be  made  quantitative  by  trying  an  experi¬ 
ment  side  by  side  with  a  sample  containing  about  the  same  quantity 
of  sulphuric  acid  ;  a  mixture  of  sodium  fluoride  and  sodium  sulphate 
dissolved  in  water  and  then  evaporated  to  dryness  may  be  used. 

L.  de  K. 

Volumetric  Estimation  of  [Combined]  Sulphuric  Acid  in 
Waters.  Abram  Komarowsky  ( Chem .  Zeit.,  1907,  31,  498 — 499). — 
A  very  slight  modification  of  the  original  barium  chromate  method 
proposed  by  Andrews.  The  water  is  acidified  with  hydrochloric  acid, 
heated  to  boiling,  and  some  dry,  pure  barium  chromate  is  added. 
When  cold,  the  liquid  is  neutralised  with  ammonia  and  filtered  from 
the  barium  sulphate  and  barium  chromate.  The  alkali  chromate  left 
in  solution,  which  represents  the  sulphuric  acid,  is  then  titrated  by 
means  of  potassium  iodide  and  sodium  thiosulphate  in  the  usual 
manner.  L.  de  K. 

Determination  of  the  Phosphoric  Acid  Soluble  in  Citric  Acid 
in  Basic  Slag.  Paul  Wagner,  R.  Kunze,  and  W.  Simmermacher 
( Landw .  Versuchs-Stat.,  1907,  66,  257 — 284). — The  citric  acid  solution 
employed  for  extracting  basic  slag  must  contain  20  grams  of  the 
pure  acid  (1H20)  per  litre,  and  the  extraction  is  to  be  made  at 
a  temperature  as  near  as  possible  to  17  5°  in  a  rotating  apparatus 
turning  at  the  rate  of  30 — 40  revolutions  per  minute  for  half  an  hour. 
A  shaking  apparatus  must  not  be  employed,  and  the  extraction  must 
not  be  prolonged  for  more  than  a  few  minutes  beyond  the  half  hour. 
The  mixture  is  at  once  poured  on  to  a  folded  filter  large  enough  to 
contain  the  whole. 

In  the  subsequent  treatment,  it  is  important  not  to  carry  the 
evaporation  too  far  in  getting  rid  of  the  hydrochloric  acid,  and  the 
diluted  residue  must  not  be  filtered  until  the  whole  of  the  silica  is 
flocculated. 

The  direct  precipitation  method  must  be  carried  out  immediately, 
or  within  an  hour  at  the  most,  and  the  mixture  of  equal  parts  of 
magnesia  mixture  and  ammoniacal  citrate  solution  must  be  freshly 
made.  The  stirring  apparatus  must  be  worked  at  the  rate  of  250 — 300 
turns  per  minute. 

In  the  molybdate  method,  it  is  important  to  employ  pure  molybdic 
acid,  and  to  discontinue  the  heating  as  soon  as  the  desired  temperature 
is  reached. 

When  all  precautions  are  taken,  identical  results  are  obtained  by 
the  method  of  the  German  Association,  by  Wagner’s,  Naumann’s,  and 
Lorenz’s  methods,  and  by  the  molybdate  method.  The  direct  pre¬ 
cipitation  method  gives  the  correct  results  with  slags  which  show 
only  a  very  slight  reaction  with  Kellner’s  test,  but  not  otherwise.  On 
the  whole,  it  is  considered  preferable  to  separate  the  silica  in  all  basic 
slag  extracts  by  heating  with  citrate-magnesia  mixture  and  to  pre¬ 
cipitate  the  phosphoric  acid  by  adding  ammonia.  N.  H.  J.  M. 
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Estimation  of  Traces  of  Arsenic  Trihydride  in  the  Atmo¬ 
sphere.  Alexandre  Hubert  and  F.  Heim  {Bull.  Soc.  chim .,  1907, 
[iv],  1,573 — 575). — The  method  employed  is  essentially  that  described 
by  Dowzard  (Trans.,  1901,  79,  715),  the  air  being  allowed  to  pass 
through  a  solution  of  cuprous  chloride  in  hydrochloric  a,cid  and  then 
to  impinge  on  a  paper  impregnated  with  mercuric  chloride,  the  depth 
of  tint  of  the  yellow  stain  produced  serving  to  indicate  the  amount 
of  arsenic  trihydride  present.  T.  A.  H. 

Detection  of  Colloidal  Silicic  Acid.  Hugo  Hermann  {Zeit.  anal. 
Chem.,  1907,  46,  318 — 320). — Colloidal  silica  is  soluble  in  a  boiling 
solution  of  an  alkali  paratungstate  forming  a  silicotungstate. 

When  10  c.c.  of  a  0T%  solution  of  potassium  silicotungstate  are 
mixed  with  1  c.c.  of  sodium  acetate  solution  (15  grams  of  cryst.  sodium 
acetate,  35  grams  of  water,  5  grams  of  98%  acetic  acid)  and  then  with 
3  drops  of  a  5%  caesium  chloride,  a  distinct,  crystalline  precipitate  is 
formed.  L.  de  K. 

Estimation  of  Potassium  in  Mixed  Manures  by  the  Modified 
Finkener  Method.  Hugo  Neubauer  ( Zeitsch .  anal.  Chem.,  1907, 
46,  311  —  314). — Ten  grams  of  the  sample  are  boiled  in  a  500  c.c.  flask 
with  300  c.c.  of  water  for  half  an  hour  and  neutralised  with  milk  of 
lime  with  phenolphthalein  as  indicator.  After  a  few  minutes,  the  red 
colour  is  discharged  by  cautious  addition  of  oxalic  acid.  When  cold, 
the  solution  is  diluted  to  the  mark,  well-shaken,  and  filtered.  Twenty- 
five  c.c.  of  the  filtrate  (0'5  gram  of  sample)  are  evaporated  in  a  platinum 
dish,  and  the  residue  heated  to  expel  ammoniacal  salts.  The  mass  is 
then  dissolved  in  water  containing  a  little  hydrochloric  acid,  and  the 
filtrate  is  evaporated  with  excess  of  platinic  chloride.  The  residue  is 
then  treated  as  directed  previously  for  potassium  salts  (Abstr.,  1900,  ii, 
759).  Attention  is  called  to  the  necessity  of  not  heating  the  platinum 
compound  too  strongly  when  reducing  it  in  a  current  of  coal-gas  so  as 
to  prevent  fusion  and  consequent  imperfect  reduction.  L.  de  K. 

Detection  of  Sodium  Hydrogen  Carbonate  in  Milk  by  Means 
of  Aspirin.  Francesco  Ferrari  'Lelli  {Chem.  Zentr.,  1907,  i,  909; 
from  Arch.  Pharmacol.,  1906,  5,  645 — 648). — One  to  two  c.c.  of  a  satu¬ 
rated  alcoholic  solution  of  aspirin  are  added  to  10  c.c.  of  milk  diluted 
with  its  own  volume  of  water,  and  heated  for  ten  to  twenty  minutes  in 
a  water-bath  at  60°.  The  opaque  solution  is  filtered  and  mixed  with 
8  to  10  drops  of  a  10%  ferric  chloride  solution.  If  sodium  hydrogen 
carbonate  is  present,  a  copious,  reddish-yellow  precipitate  is  formed. 

L.  de  K. 

Volumetric  Methods  for  the  Estimation  of  Lime  and 
Magnesia  in  Water.  William  Thomas  Burgess  {Analyst,  1907,  32, 
208 — 212). — Estimation  of  Lime. — A  known  quantity  of  ammonium 
oxalate  is  added  to  the  water,  the  calcium  oxalate  is  allowed  to  settle, 
and  the  excess  of  ammonium  oxalate  is  ascertained  by  titration  with 
permanganate.  Two  hundred  c.c.  of  the  water  are  treated  with  50  c.c. 
of  a  solution  containing  4  grams  of  ammonium  oxalate,  8  grams  of 
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ammonium  chloride,  and  4  c.c.  of  ammonia  of  D  0*88  per  litre.  A 
blank  experiment,  using  200  c.c.  of  distilled  water  and  50  c.c.  of 
ammonium  oxalate,  is  started  at  the  same  time.  When  the  precipitate 
has  subsided  completely,  125  c.c.  of  the  clear  supernatant  liquid  are 
drawn  off  by  means  of  a  siphon,  acidified,  and  titrated  with  potassium 
permanganate  solution  containing  1*128  grams  per  litre  ;  1  c.c.  of  this 
solution  is  equivalent  to  0*001  gram  of  lime  (CaO).  The  difference 
between  the  quantity  of  permanganate  used  for  the  water  and  for  the 
blank  experiment  gives  the  amount  of  lime  present.  Fifty  c.c.  of  the 
ammonium  oxalate  solution  are  sufficient  for  all  waters  with  total 
solids  up  to  100  parts  per  100,000. 

Estimation  of  Magnesia. — A  known  excess  of  sodium  hydroxide 
is  added  to  the  water,  the  precipitated  magnesium  hydroxide  is  allowed 
to  subside,  and  the  alkalinity  of  the  clear  water  is  titrated.  The 
water  is  first  titrated  with  Nj 10  acid,  using  methyl-orange  as  indicator, 
and  is  then  boiled  to  expel  all  carbon  dioxide.  The  solution  is  then 
cooled,  a  known  volume  of  Nj 5  sodium  hydroxide  is  added,  for  instance, 
20  c.c.  per  200  c.c.  of  water,  and  the  mixture  is  diluted  to  a  definite 
volume.  A  blank  experiment  is  also  started  at  the  same  time,  and 
the  difference  between  the  alkalinity  of  the  water  and  the  control, 
after  the  magnesium  hydroxide  has  settled,  gives  the  quantity  of  the 
latter  present.  W.  P.  S. 

Estimation  of  the  Hardness  of  Water.  P.  Nawiasky  and 
S.  W.  Korshun  {Arch.  Hygiene,  1907,  01,  348 — 354). — The  temporary 
hardness  is  estimated  by  a  method  described  originally  by  Pfeiffer,  the 
water  being  titrated  in  the  presence  of  alizarin ;  this  indicator  shows 
an  alkaline  reaction  with  the  “  bicarbonates  ”  of  the  alkaline  earths. 
One  hundred  c.c.  of  the  water  are  titrated  at  a  boiling  temperature 
with  HI  10  hydrochloric  acid  until  the  colour  of  the  indicator  changes 
from  red  to  yellow ;  the  quantity  of  the  acid  used  is  then  calculated 
into  degrees  of  hardness.  It  is  necessary  to  perform  the  operation  in 
a  porcelain  vessel,  as  the  solubility  of  glass  vessels  tends  to  cause  too 
high  results.  In  order  to  estimate  the  total  hardness,  the  volume  of 
neutralised  water  remaining  after  the  estimation  of  the  temporary  hard¬ 
ness  is  next  treated  with  an  excess  of  a  solution  consisting  of  equal  parts 
of  N/10  sodium  hydroxide  and  Nj  10  sodium  carbonate.  The  mixture  is 
boiled  for  a  few  minutes,  transferred  to  a  200  c.c.  flask,  diluted,  after 
cooling,  to  the  mark,  filtered,  and  a  portion  of  the  filtrate  titrated  with 
JV/10  hydrochloric  acid,  using  methyl-orange  as  indicator.  The  total 
quantity  of  Nj  10  alkali  used  is  calculated  into  degrees  of  hardness. 
The  hardness  due  to  magnesium  salts  may  be  estimated  by  treating  the 
neutralised  portion  of  the  water  with  an  excess  of  standardised  calcium 
hydroxide  solution,  filtering,  and  calculating  the  quantity  of  calcium 
hydroxide  used  into  magnesia.  W.  P.  S. 

Action  of  Concentrated  Hydrochloric  and  Nitric  Acids  on 
Barium  Chloride  and  Nitrate  respectively.  Dioscoride  Vitali 
{Boll.  Chim.  Farm.,  1907,  40,  313 — 318). — The  precipitation  from 
solution  of  barium  chloride  by  an  excess  of  concentrated  hydrochloric 
acid,  and  that  of  barium  nitrate  by  concentrated  nitric  acid,  may  be 
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used  for  the  quantitative  separation  and  estimation  of  barium. 
Neither  calcium  nor  strontium  chloride  is  precipitated  by  hydrochloric 
acid,  whilst  lead  and  silver  chlorides,  which  are  thus  precipitated,  are 
insoluble  in  water.  T.  H.  P. 

Ignition  of  Barium  Sulphate.  Henri  Pellet  (Ann.  Ckim.  anal., 
1907,  12,  186 — 188). — The  author  confirms  the  statement  recently 
made  by  De  Koninck  that  barium  sulphate  may  be  safely  ignited  with 
the  filter  in  an  open  crucible,  provided  the  temperature  is  not  excessive, 
without  fear  of  reduction  (compare  also  Folin,  this  vol.,  ii,  123,  503). 
The  author  does  not  dry  any  precipitate  previous  to  ignition  •  this  not 
only  saves  time,  but  is  often  of  real  advantage,  for  instance,  in  the 
estimation  of  silica,  finely-divided  particles  of  which  are  apt  to  be 
carried  away  by  the  sudden  heating.  L.  de  K. 

Titration  of  Zinc.  Fernand  Repiton  (Ann.  Chim.  anal.,  1907, 
12,  183 — 186). — Ten  c.c.  of  zinc  chloride  or  sulphate  solution  con¬ 
taining  exactly  0T  gram  of  zinc  are  placed  in  a  measuring  flask,  a 
measured  quantity  of  ammonium  chloride  and  acetate  and  ammonia  is 
added,  and  a  known  volume  of  standard  sodium  sulphide  is  introduced. 
The  liquid  is  then  diluted  to  the  mark,  well  shaken,  and  allowed  to 
deposit  for  fifteen  minutes.  In  another  similar  measuring  flask,  10  c.c. 
of  the  prepared  zinc  solution  are  introduced  and  treated  as  just  directed. 
Whilst  waiting  for  the  solutions  to  clear,  the  sodium  sulphide  is 
checked  by  means  of  standard  iodine.  Of  both  solutions,  equal  volumes 
are  then  filtered,  and  the  excess  of  sodium  sulphide  in  each  is 
estimated  with  iodine  solution.  Before  titrating  with  iodine,  the 
liquids  should  be  completely  neutralised  with  acetic  acid.  The  amount 
of  zinc  is  then  calculated  readily.  L.  de  K. 

Electrolytic  Precipitation  of  Copper  from  an  Alkaline 
Cyanide  Electrolyte.  Anna  L.  Flanigen  (J.  Amer.  Chem.  Soc., 
1907,  29,  455 — 459). — Copper  may  be  deposited  quantitatively  by 
electrolysis  in  the  presence  of  potassium  cyanide.  Addition  of 
ammonium  carbonate  cannot  be  recommended,  although  free  ammonia 
proved  beneficial.  Good  results  are  also  obtained  by  saturating  the 
copper  solution  with  hydrogen  sulphide  and  then  clearing  the  liquid 
by  addition  of  potassium  cyanide  and  a  little  free  ammonia.  The  use 
of  a  rotating  anode  is  recommended.  L.  de  K. 

Volumetric  Estimation  of  Mercury.  Philip  W.  Robertson 
(Chem.  News,  1907,  95,  253 — 254). — The  solution,  which  should 
contain  about  0,04  gram  of  mercury  in  the  form  of  nitrate,  is  mixed 
with  10  c.c.  of  Nj  10  ammonium  thiocyanate,  and  an  excess  of  zinc 
sulphate  is  then  added.  This  causes  the  precipitation  of  a  double 
compound,  ZnHg(CNS)4.  The  liquid  is  filtered,  and  the  precipitate 
washed  with  dilute  zinc  sulphate  solution.  To  the  filtrate  are  added 
10  c.c.  of  Nj  10  silver  nitrate,  and  the  excess  of  silver  is  estimated  as 
usual  by  titration  with  Nj  10  ammonium  thiocyanate,  using  ferric  alum 
as  indicator.  One  c.c.  of  thiocyanate  =  0'005  of  mercury. 

L.  de  K. 
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Volumetric  Estimation  and  Separation  of  Cerium  by  Means 
of  Potassium  Permanganate.  Richard  J.  Meyer  and  Alfred 
Schweitzer  (Zeitsch.  anorg.  Chem.,  1907,  54,  104 — 120). — Cerium 
salts  are  sometimes  estimated  by  conversion  into  cerium  peroxide, 
Ce02,  by  potassium  permanganate  in  the  presence  of  a  base,  but  as 
usually  employed  the  reaction  is  not  quantitative,  owing  more  par¬ 
ticularly  to  autoxidation.  It  is  now  shown  that  satisfactory  results 
are  obtained  when  the  cerium  solution,  which  must  be  approximately 
neutral,  is  run  into  permanganate  solution  (kept  at  60 — 70°)  contain¬ 
ing  suspended  zinc  oxide  or  magnesium  oxide  until  the  colour  is  just 
discharged. 

In  the  presence  of  other  earths,  the  results  are  somewhat  higher  than 
the  theoretical  values,  and  also  than  those  obtained  by  von  Knorre’s 
method  (Abstr.,  1898;  ii,  311).  The  cause  of  this  discrepancy  has  not 
been  established  satisfactorily ;  it  is  probably  due  to  a  slight  induced 
oxidation  of  the  other  earths. 

For  the  satisfactory  separation  of  cerium  from  other  earths,  it  is 
necessary  to  find  by  previous  titration  the  amount  of  permanganate 
required  to  change  it  to  the  peroxide.  If  then  it  is  desired  to  precipi¬ 
tate  all  the  cerium,  the  calculated  amount  of  permanganate  and 
rather  more  than  the  calculated  amount  of  sodium  carbonate  are 
added  gradually,  and  the  mixture  heated  at  60 — 70°  for  some  time. 
If,  on  the  other  hand,  the  pure  salt  is  required,  the  above  process 
is  modified  by  using  rather  less  than  the  calculated  quantity  of  sodium 
carbonate,  the  precipitation  being  then  incomplete. 

A  method  for  the  separation  of  cerium  peroxide  from  precipitated 
manganese  peroxide  is  also  given. 

The  usual  hydrogen  peroxide  and  potassium  carbonate  tests  do  not 
detect  traces  of  cerium  in  didymium  and  other  rare  earths.  Gr.  S. 

A  New  Test  for  Iron.  Oscar  Lutz  {Chem.  Zeit .,  1907,  31,  570). 
— The  solution  to  be  tested  for  iron  is  mixed  with  a  few  drops  of  a 
solution  of  protocatechuic  acid  and  then  with  sodium  carbonate  in 
excess.  A  more  or  less  intense  red  coloration  shows  the  presence 
of  iron.  If  any  coloured  precipitate  forms,  the  solution  may  be  filtered. 
The  presence  of  the  more  commonly  occurring  inorganic  and  organic 
acids  does  not  interfere  with  the  test.  L.  de  K. 

Colorimetric  Estimation  of  Iron  with  Special  Reference  to 
Chemical  Reagents.  Henry  N.  Stokes  and  J.  R.  Cain  {J.  Amer. 
Chem.  Sog.,  1907,  29,  409 — 443). — The  process  may  be  summarised  as 
follows  :  the  iron  is  concentrated  and  freed  from  interfering  substances 
by  precipitation  as  hydroxide  or  sulphide,  using  a  suitable  substance, 
such  as  manganese  or  cadmium,  to  carry  down  mere  traces,  which  is 
then  dissolved  in  thiocyanic  acid  containing  mercuric  thiocyanate  ;  the 
fading  of  the  colour  is  prevented  by  the  use  of  a  persulphate. 

The  ferric  thiocyanate  is  extracted  from  its  aqueous  solution  by 
means  of  a  mixture  of  amyl  alcohol  and  ether  (5  : 2),  using  two 
cylinders,  one  of  which  contains  the  iron  to  be  determined  ;  a  standard 
iron  solution  is  then  added  to  both  cylinders  from  two  burettes,  the 
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difference  of  the  readings  indicating  the  amount  of  iron  sought.  The 
final  result  is  reached  by  averaging  a  series  of  readings. 

A  new  form  of  colorimeter  is  described  adapted  for  use  in  extracting 
liquids.  L.  de  K. 

Separation  of  Iron  from  the  Other  Members  of  the  Iron 
Group.  Ragnvald  Storen  ( Zeitsch .  anal.  Ckem.,  1907,  40,  299 — 307). 

Owing  to  the  bulky  nature  of  the  ferric  hydroxide  obtained  when 
iron  is  separated  by  a  double  ammoniacal  precipitation  from  manganese 
or  nickel  and  cobalt,  the  author  has  devised  methods  by  which  the  iron 
oxide  is  separated  in  the  anhydrous  form. 

Manganese,  if  not  exceeding  2’5%,  may  be  separated  by  fusing  the 
substance  with  pbtassium  hydroxide.  On  dissolving  the  fused  mass  in 
25%  potassium  hydroxide  solution,  the  manganese  is  dissolved  as 
manganate,  and  may  then  be  recovered  in  the  usual  manner.  Nickel 
and  cobalt  may  be  separated  from  iron  by  heating  the  mixed  sulphates 
at  about  600°.  The  nickel  and  cobalt  sulphates  suffer  no  change,  and 
may  be  extracted  afterwards  with  hot  ammonia,  whilst  the  iron  is  left 
as  oxide  or  basic  sulphate. 

For  the  estimation  of  nickel  (in  the  absence  of  metals  which  in¬ 
terfere),  the  potassium  cyanide  process  is  recommended.  L.  DE  K. 

New  Method  for  the  Estimation  of  Nickel.  Otto  Brunck 
( Zeitsch .  angew.  Chem.,  1907,  20,  834). — The  hot  and  nearly  neutral 
solution,  which  may  also  contain  cobalt  or  zinc,  is  mixed  with  an 
excess  of  dimethylglyoxime  dissolved  in  alcohol.  The  acid  set  free  in 
the  reaction  is  then  neutralised  with  a  very  slight  excess  of  ammonia. 
The  precipitate  is  collected  at  once  in  a  Neubauer  crucible,  washed 
with  hot  water,  and  dried  at  110 — 120°  for  forty -five  minutes  \  it  then 
contains  20-31%  of  nickel.  L.  de  K. 

Estimation  of  Nickel  and  its  Separation  from  Cobalt  or 
Zinc.  Hermann  Grossmann  and  Bernhard  Schuck  {Chem.  Zeit., 
1907,  31,  335 — 337). — The  nickel  solution  is  mixed  with  an  excess  of 
10%  dicyanodiamide  sulphate  solution,  a  little  ammonium  chloride  is 
added,  and  then  a  large  excess  of  ammonia.  If  cobalt  is  present, 
ammonium  chloride  and  ammonia  are  added  first,  then  a  few  c.c.  of 
strong  hydrogen  peroxide,  and  then,  after  half  an  hour,  the  reagent. 
Ten  per  cent,  solution  of  potassium  hydroxide  is  now  added  in  slight 
excess  with  vigorous  stirring,  and  after  remaining  overnight  the 
yellow  nickel  precipitate  is  collected  on  a  filter,  washed  with 
ammoniacal  water,  and  finally  converted  into  sulphate  by  ignition  and 
subsequent  evaporation  with  nitric  and  sulphuric  acids.  The  cobalt 
may  be  recovered  from  the  filtrate  by  precipitation  as  sulphide,  which 
may  then  be  converted  into  sulphate. 

Zinc,  if  present,  may  be  recovered  from  the  filtrate  by  precipitation 
as  sulphide  in  presence  of  a  little  free  acetic  acid. 

The  reagent  is  also  recommended  as  a  qualitative  test,  as  even 
extremely  diluted  nickel  solutions  give  a  yellow  coloration.  If  cobalt 
is  present,  the  supernatant  liquid  will  be  coloured  more  or  less  red. 

L.  de  K. 
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Rapid  Estimation  of  Nickel  in  Steel.  George  T.  Dougherty 
( Chem .  News,  1907,  95,  261 — 262,  268 — 269). — The  process  is  based 
on  the  fact  that  iron  may  be  precipitated  free  from  nickel  by  means 
of  ammonia  in  one  single  precipitation  if  only  a  very  large  quantity  of 
ammonium  chloride  is  added.  One  gram  of  steel  is  dissolved  in  15  c.c. 
of  nitric  acid,  D  1  ■ 2 .  (In  presence  of  copper  it  is  dissolved  in  25  c.c. 
of  hydrochloric  acid  and  then  boiled  with  2 '5  c.c.  of  nitric  acid.)  Two 
hundred  and  seventy  c.c.  of  water  containing  75  grams  of  ammonium 
chloride  are  added,  the  liquid  is  neutralised  with  ammonia,  and  50  c.c.  of 
ammonia  are  added  in  excess.  After  diluting  to  500  c.c.,  250  c.c.  of  the 
filtrate  are  first  acidified  with  hydrochloric  acid,  then  neutralised  with 
ammonia  and  mixed  with  5  c.c.  of  silver  nitrate  solution  (0*1 — 200  c.c.), 
and  then  with  5  c.c.  of  2%  potassium  iodide  solution.  The  liquid  is 
then  titrated,  until  it  just  clears,  with  potassium  cyanide  solution 
(12  grams  per  litre),  which  has  been  checked  with  a  solution  of  nickel 
nitrate  containing  0‘001  gram  of  the  metal  per  c.c. 

If  copper  is  present  in  known  quantity,  it  may  be  allowed  for,  but 
otherwise  it  should  be  removed  from  the  ammoniacal  solution  by 
adding  14  c.c.  of  hydrochloric  acid  in  excess,  and  then  passing  a 
current  of  hydrogen  sulphide.  The  filtrate  is  then  well  boiled,  again 
neutralised  with  ammonia,  and  titrated  with  cyanide  as  before. 

L.  de  K. 

Iodometric  Estimation  of  Chromic  Acid,  Chloric  Acid, 
Manganese  Peroxide,  and  Lead  Peroxide.  V.  Farsoe  {Zeitsch. 
anal.  Chem.,  1907,  46,  308 — 310). — The  substance  is  boiled  with  a 
mixture  of  1 — 2  grams  of  potassium  bromide,  80  c.c.  of  water,  and 
20  c.c.  of  sulphuric  acid,  and  the  bromine  liberated  is  absorbed  in  a 
solution  of  potassium  iodide  contained  in  a  (Meyer’s)  10-bulb 
apparatus.  The  distilling  flask  is  furnished  with  an  elongated 
separating  funnel,  and  during  the  heating  a  current  of  carbon  dioxide 
is  passed  through  the  liquid.  The  iodine  liberated  is  titrated  with 
thiosulphate  as  usual.  L.  de  K. 

Alkalimetric  Method  for  the  Estimation  of  Tungsten  in  Steel. 
S.  C.  Lind  and  B.  C.  Trueblood  («/.  Amer.  Chem.  Soc.,  1907,  29, 
477 — 481). — Two  to  ten  grams  of  the  sample  are  dissolved  in  30  c.c.  of 
nitric  acid  (D  1  '2)  with  the  aid  of  1 — 2  grams  of  potassium  chlorate.  The 
residue  left  on  evaporation  is  dissolved  in  15 — 20  c.c.  of  hydrochloric 
acid,  again  evaporated,  and  redissolved  in  a  little  hydrochloric  acid. 
The  solution  is  diluted  to  150 — 200  c.c.,  well  boiled,  and  the  residue 
washed  (by  decantation)  with  hot  5%  acid  until  free  from  iron.  It  is 
then  washed  free  from  acid  with  a  5%  solution  of  sodium  nitrate  to 
prevent  tungstic  oxide  from  passing  through  the  filter.  The  residue 
and  the  filter,  which  is  cut  up  into  small  pieces,  are  now  introduced 
into  a  small  Erlenmeyer  flask  and  treated  with  excess  of  Nj 5  potassium 
hydroxide,  and,  if  necessary,  heated  for  a  few  minutes  on  the  steam- 
bath.  After  allowing  the  liquid  to  cool  in  the  stoppered  flask,  the 
excess  of  alkali  is  titrated  with  N/ 5  hydrochloric  acid,  using  phenol- 
phthalein  as  indicator.  One  c.c.  of  Nj 5  alkali  =  0*0184  gram  of  tungsten. 

L.  de  K. 
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Electrolytic  Estimation  of  Tin  with  the  Use  of  a  Rotating 
Anode.  Luther  F.  Witmer  ( J .  Amer.  Chem.  Soc.,  1907,29,  473 — 477). 
— The  solution  containing  about  0*2  —  0*4  gram  of  tin  in  the  form 
of  stannic  chloride  is  mixed  with  15 — 20  c.c.  of  ammonium  sulphide 
(D  0*985)  free  from  polysulphide,  and  diluted  to  100  c.c.  A  rotating 
anode  is  employed  with  a  current  of  5*5  amperes  and  9  volts.  The  metal 
separates  in  a  slightly  crystalline,  but  perfectly  adherent,  form. 

L.  DE  K. 

Electrolytic  Separation  of  Tin  and  Arsenic.  Alexander 
Lamp^n  (Chem.  Zentr.,  1907,  i,  1224  ;  from  Chem.  Ind.,  30,  128 — 129). 
— The  electrolytic  separation  of  tin  and  arsenic  depends  on  the 
fact  that  alkaline  solutions  of  tin  compounds  are  rapidly  and 
quantitatively  reduced  by  the  current  at  a  high  temperature,  whilst 
solutions  of  arsenic  acid  remain  unchanged.  The  solution  of  the  tin 
salt  in  potassium  hydroxide  should  contain  0*1 — 0*2  gram  of  tin  per 
3  0 — 3*5  of  potassium  hydroxide  ;  the  presence  of  ammonium  salts  must 
be  taken  into  account,  since  tin  is  not  precipitated  quantitatively  from 
ammoniacal  solutions.  The  solution,  which  should  remain  clear  after 
diluting  to  50  c.c.  and  boiling  for  five  to  ten  minutes,  is  put  into  the 
electrolysing  vessel,  diluted  to  about  100  c.c.,  and  electrolysed  at  80°, 
using  a  current  density  of  0*6  ampere  per  100  sq.  cm.  and  an  E.M.F.  of 
3*6 — 4*2  volts.  Within  half  an  hour,  the  temperature  is  raised  to 
80 — 85°,  the  current  increased  to  0*75  ampere,  and  the  process  con¬ 
tinued  for  three  to  four  hours.  ft-Stannic  compounds  must  be  converted 
into  a-compounds.  Large  quantities  of  stannous  salts  should  be  oxidised 
to  avoid  the  formation  of  a  deposit  which  is  not  adherent.  When  arsenic 
is  present,  the  end  of  the  reaction  is  detected  by  using  an  auxiliary 
cathode  on  which  no  deposit  of  tin  should  be  formed  in  fifteen  minutes. 
The  excess  of  alkali  prevents  the  separation  of  stannic  acid  at  the 
anode.  E.  W.  W. 

Colorimetric  Estimation  of  Titanium.  James  H.  Walton,  jun. 
(J.  Avier.  Chem.  Soc.,  1907,  29,  481 — 485). — Titanium  may  be 
readily  detected  in  ferruginous  clays,  &c.,  by  fusing  1  gram  with 
8  grams  of  sodium  peroxide.  The  fused  mass  is  treated  with  300  c.c. 
of  cold  water,  filtered,  and  acidified  with  sulphuric  acid.  An  approxi¬ 
mately  quantitative  result  may  be  obtained  by  comparing  the  colora¬ 
tion  with  that  of  a  solution  of  titanium  of  known  strength.  The 
results,  however,  are  below  the  truth,  as  a  portion  of  the  titanium  is 
retained  by  the  iron  deposit.  Satisfactory  results  may  be  obtained  as 
follows.  The  substance  is  fused  with  sodium  peroxide,  the  fused  mass 
is  dissolved  in  200  c.c.  of  water,  and,  without  filtering,  15  c.c.  of 
sulphuric  acid  (D  1*4)  and  6  c.c.  of  50%  phosphoric  acid  are  added  and 
the  liquid  is  diluted  to  250  c.c.  The  colour  of  this  solution  is  then 
compared  with  that  of  standard  solution  of  titanium  prepared  by 
fusing  titanium  peroxide  with  sodium  peroxide,  dissolving  in  water, 
and  acidifying  the  solution  with  sulphuric  and  phosphoric  acids. 
The  addition  of  phosphoric  acid  is  necessary  as  it  affects  the  colora¬ 
tion.  L.  de  K. 
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Electrolytic  Determinations  and  Separations  with  the  Use 
of  a  Rotating  Anode.  Julia  Langness  {J.  Amer.  Chem.  Soc.,  1907, 
29,  459 — 472). — A  series  of  experiments  showing  the  advantage  of  the 
rotating  anode  in  the  separation  of  gold  from  platinum,  gold  from 
palladium,  copper  from  platinum,  silver  from  platinum,  silver  from 
copper,  silver  and  copper  from  platinum,  silver  from  nickel,  silver 
from  zinc,  and  in  the  analysis  of  coins.  As  a  rule,  potassium  cyanide  is 
used  as  electrolyte.  For  details,  the  original  communication  should  be 
consulted.  A  new  form  of  dish  anode  is  described.  It  consists  of 
a  platinum  dish  of  the  same  general  form  as  the  cathode.  It  is  about 
7  cm.  in  diameter  and  3  cm.  deep,  and  its  sides  are  provided  with  ten 
slits  perpendicular  to  the  edge,  each  slit  being  about  l-8  cm.  long  and 
05  cm.  wide.  These  openings,  together  with  a  circular  opening  PScm. 
in  diameter  in  the  bottom  of  the  dish,  ensure  free  circulation  of  the 
liquid.  The  dish  is  held  in  position  by  a  stout  platinum  rod  and  is  so 
adjusted  that  it  is  equidistant  from  the  sides  of  the  cathode. 

During  the  rotation  of  the  anode,  the  liquid  is  all  contained  within 
the  space  bounded  by  the  cathode  and  the  outer  surface  of  the  anode. 
Therefore  the  volume  of  the  electrolyte  should  not  exceed  65  c.c. 
With  this  apparatus,  no  splashing  or  loss  of  liquid  takes  place. 

L.  de  K. 

The  Estimation  of  Chloroform  in  the  Blood  of  Anaesthetised 
Animals.  G.  A.  Buckmaster  and  John  A.  Gardner  ( Proc .  Roy.  Soc., 
1907,  B,  79,  309 — 315). — Dumas’  method  as  used  by  Nicloux  gives 
satisfactory  results  for  the  estimation  of  small  quantities  of  chloro¬ 
form  in  air  and  in  simple  solution  in  such  liquids  as  urine.  In  the 
case  of  the  blood,  if  it  has  clotted,  the  results  are  too  low  ;  if  clotting 
is  prevented  by  oxalate,  the  results  are  better,  but  still  somewhat  too 
low.  If  clotting  is  prevented  by  hirudin,  the  figures  came  out  correct, 
but  only  one  experiment  is  given.  It  is  inferred  that  the  result  would 
also  be  too  low  if  the  method  was  applied  to  organs  and  tissues. 

W.  D.  H. 

Estimation  of  Higher  Alcohols  (Fusel  Oil)  in  Distilled 
Liquors.  Philip  Schidrowitz  {J.  Amer.  Chem.  Soc.,  1907,  29, 
561 — 566.  Compare  Abstr.,  1906,  ii,  584). — A  reply  to  Lasche  ( Lasche's 
Magazine,  Sept.,  1906),  who  recommends  the  process  devised  by  Rose. 
The  author  states  that  this  process  is  not  applicable  to  all  kinds  of 
distilled  liquors  and  may  give  utterly  untrustworthy  results,  whereas 
the  Allen-Marquardt  method  is  at  present  the  only  trustworthy 
method  in  existence.  L.  de  K. 

Unification  of  Reducing  Sugar  Methods.  Percy  M.  Walker 
(J.  Amer.  Chem.  Soc.,  1907,  29,  541 — 554.  Compare  Abstr.,  1906,  ii, 
634). — Supplementary  tables  showing  the  relation  between  cuprous 
oxide  (and  copper)  and  anhydrous  lactose,  crystallised  lactose  with 
1H20  and  with  |H20.  Tables  for  dry  and  crystallised  maltose  are 
also  given.  L.  de  K. 

Detection  and  Estimation  of  Reducing  Sugars.  Stanley 
R.  Benedict  [J.  Biol.  Chem.,  1907,  3,  101 — 117). — In  order  to  avoid 
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the  injurious  action  of  alkali  hydroxides,  the  following  solutions  are 
recommended :  (A)  69*3  grams  of  crystallised  copper  sulphate  to 
1000  c.c. ;  ( B )  346  grams  of  Rochelle  salt  and  200  c.c.  of  dry  sodium 
carbonate  to  1000  c.c. ;  (C)  200  grams  of  potassium  thiocyanate  to 
1000  c.c. ;  in  some  cases,  such  as  the  presence  of  traces  of  chloroform, 
30  grams  of  potassium  ferrocyanide,  125  grams  of  potassium  thio¬ 
cyanate,  and  100  grams  of  dry  sodium  carbonate  to  1000  c.c.  are  used. 

The  sugar  solution  to  be  titrated  may  contain  from  0'1 — 2*2%  of 
dextrose.  The  solutions  are  mixed  in  the  order  indicated  in  equal 
volumes,  and  to  30  c.c.  are  added  2 '5 — 5  grams  of  dry  sodium 
carbonate;  this  solution  =  0 ‘073  gram  of  dextrose.  The  liquid  is  now 
boiled  and  the  sugar  solution  run  in  slowly  until  no  further  pre¬ 
cipitate  of  cuprous  thiocyanate  is  formed,  and  the  liquid  is  perfectly 
decolorised. 

For  the  detection  of  dextrose  in  urine,  equal  volumes  of  A  and  B 
are  mixed,  and  the  resulting  liquid  is  diluted  with  three  times  its 
volume  of  water.  Six  c.c.  of  this  are  then  heated  with  eight  drops  of 
urine.  L.  de  K. 

Estimation  of  Reducing  Substances  in  Normal  Urine. 
Hilding  Lavesson  ( Biochem .  Zeitsch.,  1907,  4,  40 — 53). — The 
reducing  substances  in  normal  urine  are  traces  of  dextrose,  isomaltose, 
dextrin-like  substances,  animal  gum,  glycuronic  acid  compounds,  uric 
acid,  and  creatinine.  Previous  work  on  the  estimation  of  the  relation¬ 
ships  between  these  substances  in  normal  human  urine  are  few  and 
incomplete.  In  the  present  research,  the  following  estimations  were 
made :  («)  total  reduction  ;  ( b )  reduction  after  fermentation  ;  (c)  uric 
acid  by  the  Hopkins-Folin  method,  and  (d)  creatinine  by  Folin’s 
methods.  Under  these  conditions,  a  —  b  gives  the  dextrose,  and 
b  -  (c  +  d)  gives  that  due  to  other  carbohydrates,  glycuronic  acid,  and 
unknown  substances.  The  analyses  are  given  of  the  urines  of  sixty 
persons.  In  no  case  did  the  percentage  of  sugar  reach  0’1%.  The  most 
striking  result  is  the  high  value  of  the  reduction  due  to  the  unknown 
residue ;  it  varied  between  37%  and  67%  of  the  total  reduction. 

W.  D.  H. 

Estimation  of  Fucose  and  Methylpentosan.  Willy  Mayee 
and  Beenhabd  Tollens  (Ber.,  1907,  40,  2441 — 2442). — Fucose  may 
be  estimated  in  the  same  way  as  rhamnose  (Ellett  and  Tollens,  Abstr., 
1905,  ii,  210),  but  since  fucose  is  decomposed  more  slowly  than  rham¬ 
nose  on  distillation  with  hydrochloric  acid,  the  furfuraldehyde  produced 
is  exposed  longer  to  the  decomposing  action  of  the  hydrochloric  acid, 
and  therefore  a  different  equation  must  be  employed  in  calculating 
the  amount  of  fucose  present  from  the  weight  of  phloroglucide  obtained. 

W.  H.  G. 

Inversion  of  Sucrose  by  Acid  Mercuric  Nitrate.  C.  B. 
Cochean  ( J Amer.  Chem.  Soc.,  1907,  29,  555 — 556). — Wiley’s  acid 
mercuric  nitrate  process  is  recommended.  Three  c.c.  of  this  reagent, 
when  added  to  100  c.c.  of  the  sugar  solution  (condensed  milk  solution) 
at  a  temperature  not  exceeding  15°,  yield  a  filtrate  which  contains  the 
sucrose  in  an  unaltered  condition ;  this  should  be  at  once  examined 
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in  the  polariscope.  The  usual  inversion  is  then  carried  out  by  simply 
placing  50  c.c.  of  the  liquid  in  a  flask  and  heating  in  a  boiling  water- 
bath  for  exactly  seven  minutes.  The  difference  in  the  two  polarisa¬ 
tions  is  due  to  the  sucrose  only,  as  lactose  suffers  no  inversion  in  this 
way.  For  the  calculation  of  the  sucrose,  the  following  modified 
Clerget  formula  is  then  applied  :  sucrose =  100 Dj\ 32*68  —  £/2,  in  which 
D  is  the  difference  between  the  two  polarisations,  and  t  the  temperature 
above  20°.  !<•  de  K. 

Estimation  of  Lactose  and  Butter  Fat  in  Milk  Chocolate. 

Wilbur  L.  Dubois  (J.  Amer.  Chem.  Soc.,  1907,  29,  556 — 561). — A 
convenient  quantity  of  the  sample  is  repeatedly  centrifugalised  with 
light  petroleum,  and  the  fat  left  on  evaporation  is  treated  by  the 
Reichert-Meissl  process  for  butter  content. 

The  residue  is  then  dissolved  in  water  and  clarified  with  basic- 
lead  acetate,  the  excess  of  which  is  removed  by  means  of  potass¬ 
ium  sulphate.  The  liquid  is  examined  in  the  polarimeter.  Another 
portion  is  inverted  by  means  of  hydrochloric  acid  (German  official 
method),  the  acid  is  nearly  neutralised,  and  another  reading  is 
made.  After  allowing  for  dilution,  the  sucrose  is  calculated  by  the 
usual  formula. 

Lactose  is  estimated  by  polarising  the  neutralised  inverted  solution 
at  86°,  and  multiplying  the  corrected  reading  by  I'll.  L.  de  K. 

New  Reaction  of  Formaldehyde,  Applicable  in  Pharm¬ 
acology.  Emilio  Gabutti  (Boll.  Chim.  Farm.,  1907,  46,  349 — 351). 
— A  solution  of  carbazole  in  concentrated  sulphuric  acid  gives  an 
intense  blue  coloration  with  small,  or  a  greenish-blue  precipitate  with 
larger,  quantities  of  formaldehyde.  This  coloration,  which  is  formed 
with  cold  or  hot  aqueous  or  alcoholic  solutions  of  formaldehyde, 
persists  for  some  time,  resists  the  action  of  water  and,  to  some  extent, 
that  of  fixed  alkali,  but  is  destroyed  by  ammonia.  One  part  of 
formaldehyde  per  10,000  can  be  detected  in  this  way.  The  test 
cannot  be  applied  to  solutions  containing  nitrates  or  other  oxidising 
agent.  Of  a  number  of  other  aldehydes  examined,  none  gave  the  blue 
coloration,  acetaldehyde  yielding  a  yellow  colour  which  changes  to 
yellowish-red. 

The  test  may  be  used  directly  to  detect  formaldehyde  in  milk,  a  few 
drops  of  which  are  added  to  a  solution  of  carbazole  in  an  excess  of 
sulphuric  acid ;  if  the  aldehyde  is  absent,  a  more  or  less  intense 
red  coloration  appears.  The  better  plan,  however,  is  to  test  the 
liquid  obtained  by  distilling  the  exactly  neutralised  milk  in  a  current 
of  steam. 

Meat  or  other  food-stuff  should  be  either  macerated  for  some  time 
with  distilled  water,  and  the  whole  then  distilled  or  extracted  with 
absolute  alcohol,  the  distillate  or  extract  being  tested  with  the 
carbazole  solution.  T.  H.  P. 

Detection  of  Acetone  in  Urine.  Paul  Borisch  ( Pharm .  Centr.-h., 
1907,  48,  181—184,  206—210,  220— 226,  245— 252).— A  criticism 
of  the  various  recorded  tests  for  acetone  in  urine.  For  details,  the 
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original  paper  should  be  consulted.  If  no  red  ring  is  obtained  by 
Frommer’s  salicylaldehyde  test,  acetone  is  sure  to  be  absent.  If  a 
strong  reaction  is  obtained,  Legal’s  nitroprusside  test,  Penzoldt’s 
indigo  test,  or  Frohmer’s  hydroxylamine  test  should  be  applied.  In 
order  to  avoid  mistaking  acetoacetic  acid  for  acetone,  the  acidified 
urine  is  shaken  with  ether,  which  is  then  in  turn  shaken  with  water. 
The  aqueous  layer  is  divided  into  two  portions,  one  of  which  is  tested 
for  acetoacetic  acid  with  ferric  chloride.  If  this  gives  a  red  coloration, 
the  other  portion  is  warmed  to  expel  ether  and  then  tested  by 
Lieben’s  iodoform,  or  Gunning’s  tincture  of  iodine  and  ammonia 
process.  If  the  urine  is  highly  coloured,  the  ether  process  is  resorted 
to,  or  the  urine  may  be  submitted  to  distillation  and  the  various 
tests  applied  to  the  distillate.  L.  de  K. 

Estimation  of  Acetone  in  Urine.  W.  C.  de  Graaff  ( Pkcirm . 
Weefcblad,  1907,  44,  555 — 561.  Compare  Kraemer,  Abstr.,  1880, 
826  ;  Messinger,  Abstr.,  1889,  313  ;  Strache,  Abstr.,  1892,  546,  1530; 
Bamberger  and  Sternitzki,  Abstr.,  1893,  i,  520;  Supino,  Abstr.,  1893, 

11,  250;  Argenson,  Abstr.,  1897,  ii,  467 ;  Alberda  van  Ekenstein  and 

Blanksma,  Abstr.,  1904,  i,  98,  and  1905,  i,  474). — The  author  reviews 
the  application  of  the  jo-nitrophenylhydrazone  method  to  the 
estimation  of  acetone  in  urine.  A.  J.  W. 

Separate  Estimation  of  Acetone  and  Acetoacetic  Acid  in 
Diabetic  (Jrines.  Otto  Folin  (J.  Biol.  Chem.,  1907,  3,  177 — 182). 
— The  joint  acetone  and  acetoacetic  acid  are  found  by  the  Messinger- 
Huppert  method.  The  acetone  may  then  be  estimated  separately  as 
follows :  20 — 25  c.c.  of  the  urine  are  placed  in  an  aerometer  cylinder 
and  0’2 — 0-3  gram  of  oxalic  acid  or  a  few  drops  of  10%  phosphoric 
acid,  8 — 10  grams  of  sodium  chloride,  and  a  little  petroleum  are  added. 
A  fairly  strong  current  of  air  is  now  passed  so  as  to  remove  the  acetone, 
which  is  then  absorbed  in  the  usual  apparatus  in  150  c.c.  of  water 
mixed  with  10  c.c.  of  40%  potassium  hydroxide  and  an  excess  of 
standard  iodine  solution.  The  liquid  is  acidified  with  10  c.c.  of  hydro¬ 
chloric  acid  and  then  titrated  as  usual  with  standard  thiosulphate. 

If  desired,  acetone  and  ammonia  may  be  determined  in  a  single 
operation,  the  ammonia  being  absorbed  in  a  separate  receiver,  but  the 
author  does  not  recommend  that  course.  L.  de  K. 

New  Colour  Reaction  for  Lignocelluloses.  Eugene  Grand- 
mougin  (Ber.,  1907,  40,  2453). — A  claim  for  priority  (s ee  Zeitsch.  Barb . 
Ind.,  1906,  5,  321)  against  Wheller  (this  vol.,  ii,  511).  Diazotisation 
and  methylation  of  the  amino-group  prevents  the  formation  of  the 
coloration ;  thus,  diazobenzene  salts,  jt7-nitrodiazobeDzene  salts,  and 
dimethylaniline  give  no  coloration,  whilst  jt?-nitrodimethylaniline  gives 
only  a  slight  yellow  coloration  with  lignoeellulose.  W.  H.  G. 

Volumetric  Estimation  of  Tartaric  and  Malic  Acids  by- 
Means  of  Permanganate.  W.  Mestrezat  (Ann.  Chim.  anal.,  1907, 

12,  173 — 181). — Fifty  c.c.  of  liquid  containing  0'1 — 045  of  the  acid 
are  mixed  with  10  c.c.  of  20  vol.%  sulphRric  acid,  heated  to  boiling,  and 
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titrated  with  N/5  permanganate.  The  precipitated  manganese  oxides 
are  dissolved  by  adding  20  c.c.  of  Nf 5  oxalic  acid  and  the  titration  is 
then  continued.  The  oxygen  taken  up  is  somewhat  higher  than  it 
should  be,  assuming  that  the  acids  yield  formic  and  carbonic  acids. 
One  litre  of  A/5  permanganate  =  4*37  grams  of  tartaric  and  3*042  grams 
of  malic  acid.  The  author  has  therefore  worked  out  a  process  which 
guarantees  an  almost  complete  oxidation,  carbon  dioxide  being  the  sole 
end  product.  The  boiling  solution  is  mixed  first  with  a  decided  excess 
of  permanganate,  slight  excess  of  sodium  carbonate  is  then  added,  and 
the  boiling  is  continued  with  addition  of  some  more  permanganate. 
Ten  c.c.  of  dilute  sulphuric  acid  are  added  and  the  liquid  is  cleared  by 
addition  of  20  c.c.  of  Nfb  oxalic  acid.  The  titration  is  then  continued. 
One  litre  of  Nj 5  permanganate  =  3*06  grams  of  tartaric  and  2*35  grams 
of  malic  acid.  These  figures  are  a  little  less  than  those  required  by 
theory,  as  a  little  aldehyde  seems  to  be  formed  in  the  reaction  and  is 
lost  by  evaporation.  L.  de  K. 

A  New  Method  of  Separation  and  Estimation  of  the  Organic 
Acids  in  Fruits  and  Vegetables.  Jacques  M.  Albahary  ( Compt . 
rend.,  1907,  144,  1232 — -1233). — The  substance  to  be  analysed  is 
weighed  in  its  natural  condition,  then  dried  to  constant  weight  at  100°, 
finely  powdered,  and  extracted  in  a  Soxhlet  apparatus  (1)  with  dry 
chloroform,  which  removes  the  fats,  most  of  the  colouring  matter,  and 
some  alkaloids ;  (2)  with  anhydrous  ether,  which  dissolves  small 
quantities  of  the  acids ;  (3)  with  90%  alcohol,  which  extracts  the 
remainder  of  the  acids.  The  residues  from  the  evaporation  of  extracts 
(2)  and  (3)  are  together  dissolved  in  water  and  the  solution  diluted  to 
100  c.c.,  of  which  10  c.c.  are  titrated  against  A-soda.  The  residue 
remaining  after  the  above  extractions  is  heated  with  alcohol  containing 
hydrogen  chloride  in  a  reflux  apparatus  in  order  to  remove  acids 
present  in  the  substance  in  the  form  of  salts.  The  filtrate  (  +  washings) 
from  this  extraction  are  neutralised  with  ammonia,  most  of  the  alcohol 
is  distilled  off,  and  the  residue  added  to  the  solution  of  the  free  acids, 
previously  neutralised  with  ammonia.  The  acids  are  precipitated  in 
the  form  of  their  lead  salts,  from  which  lead  malate  is  dissolved  by 
acetic  acid  and  estimated.  The  residue  is  suspended  in  water  and  the 
lead  precipitated  by  hydrogen  sulphide.  Oxalic  acid  in  the  filtrate  is 
removed  and  estimated  as  calcium  oxalate,  then  the  tartaric  acid  is 
removed  and  estimated  as  potassium  tartrate,  and  the  succinic  and 
citric  acids  in  the  filtrate  estimated  separately  as  basic  ferric  succinate 
and  barium  citrate  respectively.  E.  H. 

Rapid  Detection  of  Uric  Acid  in  Sediments  or  Calculi. 
E.  Leturc  (Ann.  Chim.  anal.,  1907,  12,  194 — 195). — A  small  particle 
of  the  substance  to  be  examined  is  heated  in  a  porcelain  capsule  with 
1  c.c.  of  water  until  dissolved,  2  c.c.  of  Moreigne’s  liquid  are  added,  and 
then  1 — 2  drops  of  aqueous  sodium  hydroxide.  If  uric  acid  is  present, 
the  liquid  at  once  assumes  a  splendid  blue  colour. 

Moreigne’s  test  solution  is  prepared  by  boiling  20  grams  of  pure 
sodium  tungstate  with  10  grams  of  phosphoric  acid  (D  1*13)  and  100  c.c. 
of  water  for  twenty  minutes,  and  replacing  the  evaporated  water.  The 
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solution  which  has  become  alkaline  is  then  acidified  with  hydrochloric 
acid.  L  t>e  K. 

Estimation  of  Humic  Acids  in  Soils.  Gerrit  H.  Coops  (Chem. 
Weekblad,  1907,  4,  315 — 321). — About  10  grams  of  the  soil  are  boiled 
repeatedly  with  absolute  alcohol.  The  bulk  of  the  alcohol  is  recovered 
by  distillation  and  the  original  volume  is  then  restored  by  addition  of 
water  (Fresenius’s  method).  The  solution  containing  the  soluble 
humic  acids  is  filtered  off  from  the  waxy  and  resinous  matters  and 
titrated  with  A/10  barium  hydroxide.  The  precipitate  formed,  which 
may  be  converted  into  barium  sulphate,  represents  those  humic  acids 
which  form  insoluble  barium  compounds.  The  filtrate  on  addition  of 
sulphuric  acid  yields  a  further  quantity  of  barium  sulphate  representing 
soluble  barium  salts  of  humic  acids. 

The  residue  from  the  alcoholic  extraction  contains  other  humic  acids. 
It  must  be  remarked,  however,  that  humic  compounds  are  present, 
which  under  the  influence  of  alkalis  gradually  yield  additional  humic 
acids.  The  mass  is  now  heated  with  addition  of  a  little  water  on  the 
water-bath  for  half  an  hour,  with  careful  addition  of  A/10  potassium 
hydroxide  until  neutral.  The  solution  is  filtered  and  the  residue  washed 
a  few  times  (this  is  much  assisted  by  centrifugal  action),  and  then 
digested  with  an  equivalent  amount  of  A/10  sulphuric  acid  ;  the  two 
extracts  are  then  united.  By  way  of  a  check,  one-half  of  the  solution 
is  mixed  with  a  saturated  solution  of  potassium  sulphate,  which 
precipitates  certain  humic  acids,  and  the  filtrate  titrated  with  A/  10 
potassium  hydroxide.  The  other  half  is  well  shaken  with  ether,  which 
removes  any  colloidal  silica  as  an  emulsion.  After  submitting 
to  centrifugal  action,  the  bottom  layer  may  be  siphoned  off.  It 
is  divided  into  three  portions.  One  of  these  is  mixed  with  a 
saturated  solution  of  potassium  sulphate,  and  the  filtrate  is  titrated 
with  A/10  potassium  hydroxide.  The  second  portion  is  titrated  with 
Nj  10  barium  hydroxide.  The  soluble  and  insoluble  barium  salts 
formed  may  then  be  converted  into  sulphate  and  weighed.  The  last 
portion  is  carefully  neutralised  with  Nj  10  potassium  hydroxide  and 
precipitated  with  ferrous  ammonium  sulphate.  The  precipitate  is  col¬ 
lected  and  weighed,  and,  after  allowing  for  the  iron  oxide  contained 
therein,  it  represents  gallic  acid  derivatives.  All  results  are  finally 
calculated  on  air-dry  and  ash-free  soil.  L.  de  K. 

Hydrolysis  of  Sodium  Palmitate.  David  Holde  and  F.  Schwarz 
( Ber .,  1907,  40,  2460 — 2462.  Compare  this  vol.,  i,  176). — In  reply 
to  Cohn  (this  vol.,  ii,  409),  the  authors  still  maintain  that  sodium 
hydroxide  cannot  be  titrated  accurately  in  the  presence  of  sodium 
palmitate  with  phenolphthalein  as  indicator.  W.  H.  G. 

Estimation  of  “  Dry  Extract  ”  of  Milk.  G.  Hinard  (Bull.  Soc. 
chim.,  1907,  [iv],  1,  558 — 559). — The  author  finds  that  if  a  few  drops 
of  formalin  are  added  to  milk  before  coagulation  with  acetic  acid,  the 
“dry  extract”  obtained  on  evaporation  is  lighter  in  colour  and  shows 
less  change  in  weight  on  continued  heating  than  when  acetic  acid 
alone  is  used.  Some  of  the  formaldehyde  no  doubt  remains  combined 
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with  the  nitrogenous  matter  of  the  milk,  but  if  the  estimations  are 
carried  out  under  comparable  conditions,  concordant  results  are 
obtained.  Commercial  formalin  leaves  a  small  residue  when  dried  at 
95 — 100°,  and  a  correction  for  this  is  necessary.  T.  A.  H. 

Estimation  of  Urea  in  Normal  Urine  and  in  Urine  con¬ 
taining  Sugar.  Bernhard  Schondorff  (Pfiiigers  Archiv,  1907, 
117,  275 — 290.  Compare  Pfliiger  and  Bleibtreu  (Abstr.,  1890,  308 ; 
Schbndorff,  Abstr.,  1896,  ii,  131). — Mainly  a  reply  to  criticisms  on 
the  method  already  described  ( loc .  cit.).  It  is  absolutely  essential  to 
test  the  phosphotungstic  acid  before  it  is  used,  as  there  are  so  many 
different  acids  and  most  commercial  products  are  mixtures ;  some  of 
the  acids  precipitate  urea,  others  do  not.  If  the  acid  causes  the  pre¬ 
cipitation  of  even  a  small  portion  of  the  urea,  it  is  useless.  In  the 
conversion  of  the  urea  in  the  filtrate  into  ammonia,  it  is  necessary  to 
use  an  excess  of  phosphoric  acid ;  this  can  easily  be  attained  by  adding 
10  grams  of  crystallised  phosphoric  acid  in  each  determination. 
Landau’s  method  of  treating  the  filtrate  directly  with  phosphoric  acid 
without  previously  adding  calcium  hydroxide,  allowing  to  remain  and 
filtering,  is  not  to  be  recommended,  as  the  percentage  of  urea  comes 
too  high. 

When  oxyproteic  acid  is  present,  the  urea-nitrogen,  as  determined 
by  the  phosphoric  acid,  comes  about  1%  too  high. 

Correct  results  for  urea-nitrogen  may  be  obtained  with  urines  rich 
in  sugar  provided  the  urine  is  diluted  until  the  percentage  of  sugar  is 

l,  and  also  that  an  excess  of  calcium  hydroxide  is  avoided.  J.  J.  S. 

Detection  of  Tryptophan  and  Phenylalanine.  M.  Mayeda 
( Zeitsch .  physiol.  Chem.,  1907,  51,  261 — 263). — Picric  acid  and 
picrolonic  acid  are  recommended  for  the  isolation  of  tryptophan  and 
phenylalanine.  In  both  cases  the  picrolonates  are  the  more  insoluble. 

Tryptophan  picrate,  CnH1202N2,C6H307N8,  crystallises  in  tufts  of 
lustrous  needles  or  plates,  m.  p.  195 — 196°  (decomp.);  the picrolonate, 
CnHj 2O2N2,C10H8O5N4,  crystallises  in  tufts  of  orange-red  needles, 

m.  p.  203 — 204°  (decomp.). 

Phenylalanine  picrate ,  (CgH1102N)2,C6H307N3,  crystallises  in  sulphur- 
yellow  needles,  m.  p.  173°  when  freshly  prepared;  the  picrolonate, 
C9H11ON2,C10H8O6N4,  forms  tetragonal  plates  or  four-sided  prisms, 
m.  p.  238°  when  freshly  prepared.  W.  D.  H. 

A  Characteristic  Reaction  of  Adrenaline.  Alexander  Gunn 
and  Edward  Prank  Harrison  ( Pharm .  J.,  1907,  78,  718). — On 
treating  adrenaline  with  sodium  or  potassium  hydroxide,  an  odour 
resembling  that  of  phosphine  is  produced  and  the  mixture  is  coloured 
reddish-brown.  The  test  is  best  applied  by  placing  a  few  drops  of  a 
0-l%  adrenaline  solution  in  a  small  porcelain  crucible  and  adding  five 
drops  of  10%  sodium  hydroxide  solution.  The  solution  becomes 
coloured  gradually,  and  the  odour  is  fully  developed  in  about  one 
minute.  One  drop  of  adrenaline  solution  gives  a  marked  odour,  and 
probably  still  smaller  amounts  can  be  detected  by  the  test.  No 
trace  of  phosphorus  was  found  in  the  preparations  examined. 

W.  P.  S. 
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Use  of  Picrolonic  Acid  (Dinitrophenylmethylpyrazolone) 
for  Evaluating  Narcotic  Drugs,  &c.  Hermann  Matthes  and 
0.  Rammstedt  (Arch.  Pkarm.,  1907,  245,  112 — 132). — Picrolonic  acid 
forms  with  bases  compounds  that  crystallise  well  and  are  insoluble  in 
most  solvents.  In  consequence,  use  has  been  made  of  it  for  the 
characterisation  of  bases  (Knorr,  Abstr.,  1897,  i,  314)  ;  for  this  purpose 
it  is  superior  to  picric  acid. 

In  the  paper  under  consideration,  a  detailed  account  is  given  of 
attempts  to  estimate  alkaloids  in  officinal  preparations  of  Nux  vomica 
(strychnine  and  brucine  together),  Hydrastis  (hydrastine),  and 
Jaborandi  (pilocarpine) ;  the  molecular  weights  and  melting  (and 
decomposing)  points  of  the  picrolonates  concerned  are  :  brucine,  658, 
227°;  strychnine,  598,  286°;  hydrastine,  647,  225°;  pilocarpine,  472, 
200 — 205°.  As  a  rule,  the  preparation  was  shaken  with  a  mixture  of 
ether  and  chloroform  and  33%  aqueous  sodium  carbonate,  or  with  a 
mixture  of  ether  and  light  petroleum  and  aqueous  ammonia  ;  an  aliquot 
part  of  the  ethereal  solution  was  filtered,  concentrated  by  evapora¬ 
tion,  and  mixed  with  Nj  10  alcoholic  picrolonic  acid ;  after  twenty- 
four  hours  the  precipitated  picrolonate  was  collected  on  a  Gooch  filter, 
washed  with  a  little  mixture  of  alcohol  and  ether  (1  :  3),  dried  for 
thirty  minutes  at  110°,  and  weighed.  The  results  were  usually  less 
than  those  obtained  by  the  ordinary  methods  by  about  5%  of  the  total 
amount. 

A  detailed  description  is  given  of  the  best  method  of  preparing 
picrolonic  acid  (dinitrophenylmethylpyrazolone),  namely,  by  nitrating 
phenylmethylpyrazolone,  <fcc.  C.  F.  B. 

Alkaloid  Reactions  [Papaverine].  C.  Reichard  ( Pharm . 
Cenlr.-h.,  1907,  48,  288—290,  313—315,  334— 336).— The  author  has 
tried  the  behaviour  of  papaverine  towards  a  very  large  number  of 
reagents.  A  few  of  these  may  be  mentioned  as  being  more  or  less 
characteristic  for  this  alkaloid.  A  little  papaverine  and  a  crystal  of 
sodium  ortho-arsenate  when  moistened  with  a  drop  of  sulphuric  acid 
and  gently  heated  turns  yellow,  yellowish-green,  dark  green,  and 
finally  a  dark  greenish-black,  particularly  if  heated  somewhat  more 
strongly.  This  reaction  distinguishes  papaverine  from  morphine  and 
thebaine.  When  evaporated  to  dryness  with  potassium  hydroxide 
solution,  the  mass  turns  yellow  and  then  yellowish-green,  and  emits  a 
blossom-like  odour. 

A  mixture  of  the  alkaloid  and  mercurous  nitrate  when  moistened 
with  sulphuric  acid  turns  brownish-yellow  which  fades  a  little  on 
exposure  to  air.  In  these  circumstances,  papaverine,  also  narceine 
and  narcotine,  may  be  distinguished  from  thebaine,  which  turns  black. 

L.  de  K. 
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Pure  Temperature  Radiation  and  the  Application  of 
Kirchhoff’s  Law.  Carl  Fredenhagen  (. Phyaikal .  Zcitsch.,  1907, 
8,  407 — 415.  Compare  this  vol.,  ii,  146). — In  reply  to  Reinganum 
( PhysiJcal .  Zeitsch .,  1907,  8,  182)  the  author  maintains  the  statement 
previously  made  on  the  basis  of  experiments  that  iodine  vapour  has 
a  perfectly  continuous  emission  spectrum  when  heated  so  that  its 
temperature  is  homogeneous.  Kirchhoff’s  law  is  not  applicable  to  the 
emission  and  absorption  of  iodine  vapour,  for  when  light  passes  through 
it  the  vapour  begins  to  fluoresce  and  therefore  undergoes  changes 
other  than  a  mere  rise  in  temperature.  The  selective  absorption  of 
iodine  vapour  at  the  ordinary  temperature  is  therefore  not  a  temperature 
absorption.  The  absorption  is  accompanied  by  a  decomposition  of 
iodine  molecules,  the  light  energy  being  used  up  by  the  dissociation 
process.  The  energy  which  becomes  free  on  the  reunion  of  the 
dissociated  atoms  is  then  liberated  in  the  form  of  light  waves. 
According  to  this  view,  the  absorption  and  fluorescence  spectrum  of 
iodine  vapour  should  be  identical,  which  is  actually  the  case  according 
to  It.  W.  Wood’s  experiments.  The  changes  represented  by  the 
equation  I2  ^  21  are  therefore  supposed  to  be  the  cause  of  the 
absorption  and  selective  emission  of  iodine  vapour  observed  by  several 
experimenters. 

The  Bunsen  flame  reactions  are  similarly  considered  by  the  author 
to  be  reaction  spectra  and  not  temperature  spectra.  Since  the  ordinary 
Bunsen  flame  reactions  are  always  obtained  in  oxygen  flames,  but  not 
in  oxygen  free  flames,  such  as  the  hydrogen  chlorine  flame,  it  is  sup¬ 
posed  that  the  spectral  reaction  is  the  union  of  the  metals  with  oxygen. 

H.  M.  D. 

Ultra-violet  Emission  of  Carbon  in  Certain  Flames. 

Alessandro  Amerio  (Atti  E.  Accad.  Sci.  Torino,  1907,  42,  673 — 676. 
Compare  Abstr.,  1906,  ii,  440). — The  flames  of  illuminating  gas  and  of 
acetylene  have  an  appreciable  emission  in  the  ultra-violet  portion  of 
the  spectrum  which,  with  acetylene,  reaches  beyond  /*=0’31.  In  all 
cases,  the  more  highly  refracted  part  of  the  spectrum  exhibits  well 
marked  maxima  resembling  very  narrow  bands,  which  are  clearer  if 
the  flame  is  surrounded  by  a  silvered  tube,  although  the  remainder  of 
the  emission  spectrum  does  not  differ  appreciably  from  that  given  by 
a  free  flame. 

The  emission  of  carbon  in  these  flames  may  be  divided  into  two 
parts  corresponding  with  the  two  states  through  which  it  passes  after 
liberation  from  the  hydrocarbons.  The  first  of  these,  due  exclusively 
to  carbon  existing  in  the  interior  of  the  flame,  is  a  continuous 
temperature  spectrum.  The  second,  which  is  due  possibly  to  the 
carbon  in  the  act  of  burning  in  the  mantle  of  the  flame,  or  to  the 
products  of  its  combustion  (compare  Huggins,  Abstr.,  1882,  250),  is  a 
band  spectrum,  and  its  relatively  high  intensity  may  depend  either  on 
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the  high  temperature  of  the  mantle  of  the  flame  or  on  the  chemical 
excitation  of  the  reaction.  T.  H.  P. 

Cause  of  Emission  of  Bunsen  Flame  Spectra.  Carl 
Fredenhagen  (Ber.,  1907,  40,  2858 — 2861  ;  Physikal.  Zeitsch.,  8, 
404 — 407.  Compare  Abstr.,  1906,  ii,  409).— A  reply  to  Baur’s 
criticism  ( Kurzer  Abriss  der  Spektroscopie  und  Colorimetric,  p.  31). 
In  support  of  his  contention  that  the  metallic  spectra  obtained  in  the 
ordinary  Bunsen  flame  are  oxide  spectra,  the  author  describes  a  slight 
modification  of  Smithells’  experiment  (Trans.,  1892,  61,  204).  The 
modified  form  of  Bunsen  burner  is  fed  simultaneously  with  lithium 
and  copper  by  employing  Beckmann’s  method  (this  vol.,  ii,  209) ;  it  is 
found  that  the  outer  zone  of  the  flame  is  coloured  green,  whilst  the 
inner  zone  is  coloured  red.  The  explanation  of  this  is,  that  the  copper 
is  oxidised  in  the  outer  zone  and  not  in  the  inner,  whilst  the  lithium, 
having  a  greater  affinity  for  oxygen  than  hydrogen,  is  oxidised  in  the 
inner  zone.  W.  H.  G. 

Cathodic  Phosphorescence  of  Complex  Systems.  Para¬ 
lysing  Action  of  Certain  Exciting  Agents  of  the  Rare 
Earth  Series  on  other  Exciting  Agents  of  the  Same  Series. 

Georges  Urbain  and  Clair  Seal  ( Compt .  rend.,  1907,  144, 
1363 — 1366). — Since  phosphorescence  is  due  to  cathodic  rays  it  seems 
likely  that  in  a  solid  solution  coloured  substances,  which  exert  a 
paralysing  action,  absorb  the  phosphorescent  radiations  produced  by 
the  generation  of  negative  charges,  but  since  certain  colourless  sub¬ 
stances,  themselves  capable  of  producing  phosphorescence,  are  also  able 
to  mask  the  phosphorescence  produced  by  some  other  substances,  it  is 
obvious  that  the  paralysis  of  phosphorescence  cannot  be  wholly  due  to 
this  absorbent  action. 

Spectroscopic  observations  of  ternary  mixtures  containing  (a)  either 
the  black  oxide  of  praseodymium  or  terbium,  ( b )  a  colourless  rare  earth 
oxide,  and  (c)  lime  (added  as  a  diluent)  show  that  (1)  the  coloured  oxide 
diminishes  the  phosphorescence  due  to  the  other  oxide  present,  and 
that  in  this  respect  the  oxide  of  terbium  is  more  efficient  as  a 
paralysing  agent  than  that  of  praseodymium.  (2)  Samaria  and 
dysprosia  mask  the  phosphorescence  of  the  black  oxide  of  praseodymium, 
but  to  a  less  extent  than  the  black  oxide  of  terbium.  (3)  The 
optimum  of  phosphorescence  due  to  each  exciting  agent  is  almost  the 
same  as  for  binary  mixtures  with  the  same  diluent,  but  is  always  less 
luminous.  (4)  The  changes  due  to  dilution  are  the  same  as  for  binary 
mixtures. 

The  salts  of  praseodymium  and  of  terbium,  as  distinguished  from  the 
black  oxides  referred  to  above,  behave  in  ternary  mixtures  as  colourless 
substances,  and  for  such  mixtures  the  observations  3  and  4 
mentioned  above  hold,  but  the  salts  of  praseodymium  no  longer  mask 
the  phosphorescence  due  to  samarium  or  dysprosium,  whilst  the  three 
latter,  on  the  contrary,  not  only  mask  enormously  that  due  to 
praseodymium,  but  also  that  due  to  other  rare  earths.  This  observa¬ 
tion  explains  the  failure  to  detect  in  the  phosphorescent  spectrum  of 
chlorophane  the  bands  due  to  terbium  and  dysprosium,  although  these 
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are  always  present  in  small  quantity.  In  confirmation  of  this,  a 
synthetic  chlorophane,  giving  the  characteristic  phosphorescent 
spectrum  of  this  mineral,  has  been  prepared  by  adding  a  small 
quantity  of  the  mixture  of  crude  rare  earths  extracted  from  gadolinite 
to  non-phosphorescent  lime,  converting  the  mixture  into  fluorides,  and 
melting  this  at  a  high  temperature.  T.  A.  H. 

Magnetic  Rotation  of  Sodium  Vapour  at  the  D  Lines. 
Robert  W.  Wood  (Phil.  Mag.,  1907,  [vi],  14,  145 — 152.  Compare 
Abstr.,  1906,  ii,  821). — More  accurate  measurements  have  been  made 
of  the  magnetic  rotation  of  the  plane  of  polarisation  in  the  vicinity  of 
the  D  lines.  The  sodium  vapour  used  as  the  medium  was  contained 
in  a  highly  exhausted  porcelain  tube  heated  in  an  electrical  furnace. 
Sunlight  was  used  as  the  source  of  light  and  the  observed  rotations 
ranged  from  90°  to  1200°.  It  was  found  possible  to  maintain  the 
condition  of  the  sodium  vapour  constant  for  a  sufficient  length  of  time 
to  obtain  a  photographic  registration  of  the  phenomenon,  and  the 
wave-length  measurements  were  made  from  the  photographs.  The 
relationship  between  rotation  and  wave-length  is  shown  by  means  of 
a  graphic  representation. 

The  rotation  values  in  the  region  outside  the  D  lines  agree  with 
Drude’s  formula  based  on  the  Hall  effect,  but  this  formula  does  not 
hold  at  all  for  the  region  between  the  D  lines,  the  observed  rotation 
at  the  centre  being  much  larger  than  the  calculated  value. 

H.  M.  D. 

Significance  of  the  Presence  of  Oxygen  in  the  Photo¬ 
chemical  Reactions  which  take  place  in  Eder’s  Solution  and 
in  Solutions  of  Ferric  Salts.  A.  Jodlbauer  ( Zeitsch .  physikal, 
Chem.,  1907,  59,  513 — 531.  Compare  Jodlbauer  and  von  Tappeiner, 
Abstr.,  1905,  ii,  565). — The  decomposition  of  Eder’s  solution  (mercuric 
chloride  +  ammonium  oxalate)  under  the  influence  of  light  is  about 
eighty  times  more  rapid  in  the  absence  of  oxygen  than  it  is  when  the 
solution  is  saturated  with  oxygen.  The  action  is  the  same  in  both 
cases ;  calomel,  carbon  dioxide,  and  ammonium  chloride  are  produced 
in  a  constant  ratio. 

The  photochemical  decomposition  of  ferric  oxalate  is  also  retarded 
by  the  presence  of  oxygen,  in  so  far  at  least  as  this  decomposition  is 
measured  by  the  amount  of  ferrous  oxalate  precipitated.  The  amount 
of  carbon  dioxide  liberated  is,  however,  pretty  much  the  same  whether 
oxygen  is  present  or  not.  It  is  probable  that,  when  oxygen  is 
present,  some  intermediate  product,  soluble  in  water,  is  formed,  but 
no  clue  to  the  nature  of  this  intermediate  product  has  yet  been 
obtained.  The  separation  of  carbon  dioxide  from  ferric  oxalate 
solutions  exposed  to  light  begins  with  the  exposure,  but  the  precipita¬ 
tion  of  the  ferrous  salt  is  preceded  by  an  apparent  induction  period. 

The  amount  of  ferrous  salt  precipitated  when  ferric  tartrate  solutions 
are  exposed  to  light  is  greater  in  the  absence  than  in  the  presence  of 
oxygen  ;  the  amount  of  carbon  dioxide  liberated  is,  however,  greater 
in  the  presence  than  in  the  absence  of  oxygen.  This  result  is  to  be 
explained  by  the  formation  of  an  intermediate  oxidation  product  which 
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remains  in  solution,  and  in  support  of  this  view  it  is  shown  that  there 
is  an  actual  consumption  of  oxygen  during  the  exposure  to  light. 

Whereas  the  decomposition  of  Eder’s  solution  is  accelerated  by 
certain  fluorescent  substances  ( loc .  tit.),  no  such  effect  has  been 
observed  with  ferric  oxalate  and  tartrate  solutions,  probably  because 
fluorescent  substances,  when  added  to  these  solutions,  lose  their 
fluorescence. 

Discrepancies  in  photometric  measurements  made  with  Eder’s 
solution  are  to  be  attributed  to  the  smaller  or  greater  quantity  of 
oxygen  which  has  been  absorbed  by  the  solution.  J.  C.  P. 

Secondary  Radiation  from  a  Plate  Exposed  to  Rays  from 
Radium.  A.  Stanley  Mackenzie  (Phil.  Mag.,  1907,  [vi],  14, 
176 — 187). — A  comparison  has  been  made  of  the  secondary  radiation 
emitted  from  the  back  and  front  sides  of  a  plate  exposed  to  rays  from 
radium,  the  arrangement  of  the  apparatus  being  such  as  to  keep  the 
various  types  of  rays  as  distinct  as  possible  from  each  other.  The 
intensity  of  the  radiation  was  determined  by  conductivity  measure¬ 
ments.  Using  different  thicknesses  of  lead  plate  to  partially  absorb 
the  primary  radiation,  it  is  found  that  the  most  easily  absorbed  rays 
are  most  effective  in  producing  secondary  air-rays.  The  penetrability 
of  the  air-rays  has  been  examined,  and  it  is  found  that  about  five- 
sixths  of  the  radiation  is  readily  absorbed,  the  remaining  one-sixth 
being  of  a  very  penetrating  type. 

In  examining  the  “  reflected  rays  ”  from  the  front  surface  of  a 
lead  plate,  various  thicknesses  were  used  in  order  to  ascertain  when 
the  maximum  intensity  of  reflected  radiation  is  reached.  In  the  case 
of  the  /3-rays,  this  is  reached  with  a  plate  0-25  mm.  thick,  but 
6 — 7  mm.  are  required  before  the  maximum  for  the  y-rays  is  attained. 
Erom  this  the  conclusion  is  drawn  that  some  of  the  secondary  rays 
produced  by  the  y-rays  in  lead  are  of  a  highly  penetrating  character. 

In  the  case  of  the  “  transmitted  rays  ”  from  the  back  surface  of  a 
lead  plate,  it  is  found  that  the  /3-radiation  decreases  with  increasing 
thickness  of  the  plate,  but  is  still  emitted  in  appreciable  amount  from 
a  plate  15*6  mm.  thick.  The  ionisation  due  to  the  y-rays  increases 
until  the  thickness  of  the  plate  reaches  075  mm.,  and  then  decreases 
steadily.  A  similar  phenomenon  was  observed  in  the  absorption  of 
the  secondary  air-rays,  the  probable  explanation  being  that  a 
secondary  radiation  is  set  up,  the  ionising  activity  of  which  is  more 
than  sufficient  to  make  up  for  the  absorption  of  the  original  rays. 

H.  M.  D. 

Absorption  of  a-Rays  in  Metals.  Edgar  Meyer  (Physical.  Zeitsch., 
1907,  8,  425 — 430.  Compare  this  vol.,  ii,  521). — Further  evidence 
is  brought  forward  in  support  of  the  view  that  the  difference  in  the 
absorption,  which  is  found  when  a-rays  pass  through  two  plates  of 
different  metals  in  opposite  directions,  is  due  to  the  loss  of  velocity  which 
the  rays  experience  in  passing  through  the  metals,  and  not  to  diffuse 
scattering  of  the  rays  in  the  metals.  Since,  according  to  Kucera  and 
Masek,  the  supposed  scattering  increases  with  the  atomic  weight  of 
the  metal,  the  author  has  made  experiments  with  gold  and  silver,  for 
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which  the  scattering  should  be  considerable,  and  it  is  shown  that  the 
absorption  for  Au  — *■  Ag  and  Ag  — ►  Au  can  be  calculated  if  the  absorption 
of  the  separate  metals  in  its  dependence  on  the  velocity  of  the  rays  or 
on  the  distance  of  the  absorbing  metal  from  the  source  of  the  rays  is 
known.  The  agreement  between  found  and  calculated  values  is  not  so 
good  for  the  pair — aluminium  and  gold  ;  the  calculated  values  being  too 
high  for  Au  — ►  A1  and  too  low  for  A1  — »■  Au.  The  author  concludes 
that  the  assumption  of  a  diffuse  scattering  of  the  rays  in  metals  is 
unnecessary.  H.  M.  D. 


/?-Rays  from  Potassium.  Norman  Campbell  ( Proc .  Camb.  Phil. 
Soc.,  1907,  14,  211 — 216.  Compare  Campbell  and  Wood,  this  vol.,  ii, 
217). — Observations  of  the  deflection  in  an  electrostatic  field  of  the 
rays  emitted  by  potassium  salts  show  them  to  be  /?-rays  of  an  average 
velocity  less  than  that  of  the  /?-rays  of  uranium.  It  has  also  been 
proved  beyond  doubt  that  they  can  affect  a  photographic  plate. 

W.  H.  G. 


The  First  Decomposition  Products  of  Actinium  (Emanium). 
A  New  Emanation.  Formation  of  Helium  from  Actinium. 

Friedrich  Giesel  (Per.,  1907,  40,  3011 — 3017.  Compare  Abstr., 
1904,  ii,  462,  800  ;  1905,  ii,  220). — Radioactinium  appears  to  resemble 
the  metals  of  the  alkaline  earths.  Finely-divided  sulphur  may  be  used 
for  the  precipitation  of  radioactinium,  its  action  being  possibly  due  to 
its  forming  sulphuric  acid,  which  then  causes  the  precipitation.  The 
observation  of  Debierne  that  actinium  is  closely  related  to  thorium  is 
incorrect.  Actinium  is  not  precipitated  together  with  thorium  from 
a  mixture  of  the  rare  earths  in  pitchblende,  but  remains  with  the 
cerium  earths,  more  particularly  with  lanthanum. 

Those  actinium  preparations  of  the  author,  which  were  strongly 
radioactive,  were  not  free  from  /?-rays. 

Actinium  X  practically  is  not  precipitated  from  solutions  by 
sulphuric  acid,  which  can,  accordingly,  be  used  to  separate  it  from 
actinium.  It  may  also  be  separated  from  actinium  by  means  of 
ammonia.  The  period  of  half  decay  of  actinium  X  is  eight  to  nine 
days. 

The  author  was  unable  to  confirm  Bolt  wood’s  contention  that 
radium  is  slowly  formed  from  actinium.  A  strongly  radioactive 
emanium  preparation,  which  had  been  kept  for  four  years,  was  dis¬ 
solved  in  hydrochloric  acid,  and  sulphuric  acid  then  added.  If  radium 
were  present,  it  would  have  been  in  the  precipitate  obtained.  The 
amount  obtained  was  too  small  for  spectrographic  investigation,  but 
was  exceedingly  active.  The  activity,  however,  did  not  increase  as  it 
would  have  done  had  radium  been  present,  but  decreased  at  a  rate 
characteristic  for  radioactinium.  The  actinium  emanation  decomposes 
to  give  a  new  emanation,  which,  from  the  observations  quoted,  must 
have  an  extraordinarily  long  life. 

The  author  confirms  Debierne’s  observation  that  actinium  may  be 
converted  into  helium.  A.  McK. 
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Specific  Resistance  and  Temperature-Coefficient  of  Tan¬ 
talum.  Marcello  von  Pirani  ( Zeitsch .  Elektrochem.,  1907,  13, 
344 — 345). — -Tantalum  wires  of  different  diameters,  which  gave  different 
values  for  the  specific  resistance,  were  heated  in  a  high  vacuum  at 
about  1900°  for  one  hundred  and  two  hundred  hours  ;  after  this  treat¬ 
ment  all  gave  the  same  value.  The  specific  resistance  is  0T46  and  the 
temperature-coefficient  between  0°  and  100°,  0’33%.  H.  M.  D. 

The  Potentials  of  Iron  and  the  Passivity  of  the  Metal. 

Fritz  Haber  and  William  Maitland  ( Zeitsch .  Elektrochem.,  1907,  13, 
309 — 310). —  The  potential  difference  observed  by  Faust  (this  vol.,  ii, 
426)  between  spongy  iron  and  concentrated  potassium  hydroxide  solu¬ 
tions  (  -  1T3  volt  compared  with  the  Nj  10  calomel  electrode)  has  never 
been  observed  with  massive  iron.  The  authors  find,  however,  that  by 
using  boiling  1 1  JV-potassium  hydroxide  solution  a  potential  difference 
of  —1*3  volt  is  obtained,  owing  to  the  fact  that  the  hot  potassium 
hydroxide  solution  dissolves  the  film  of  iron  oxide  on  the  surface  of 
the  metal ;  this  does  not  occur  with  the  cold  solutions  which  have 
always  been  used  previously.  The  same  result  is  obtained  by  acting 
on  the  iron  with  dilute  acid  until  the  solution  is  free  from  oxygen  and 
then  adding  excess  of  concentrated  alkali  hydroxide  solution. 

T.  E. 

Polarisation  Voltages  of  Silver  Nitrate  Solutions. 
J.  A.  Wilkinson  and  H.  W.  Gillett  (./.  Physical  Chem.,  1907,  11, 
382 — 391). — The  “polarisation  voltages”  of  the  solutions  in  question 
were  determined  by  polarising  the  electrodes  (which  were  of  platinum) 
by  means  of  a  direct  current,  then  breaking  the  charging  current,  and 
short  circuiting  the  cell  through  a  high  resistance  voltmeter.  The 
polarisation  voltage  is  the  same  as  the  decomposition  voltage  when  the 
reaction  is  reversible. 

The  effect  on  the  polarisation  voltage  of  varying  independently  the 
temperature  and  the  concentrations  of  nitric  acid,  of  silver  nitrate,  and 
of  water  has  been  determined.  The  polarisation  voltage  is  diminished 
both  by  increasing  the  proportion  of  water  and  by  decreasing  the 
nitric  acid  concentration,  whilst  it  is  increased  by  diminishing  the 
silver  nitrate  concentration.  By  thus  altering  the  conditions,  the  polari¬ 
sation  voltage  may  be  made  to  vary  from  0‘625  to  1’05  volts.  From 
the  results  of  measurements  against  a  mercurous  sulphate  electrode, 
it  is  shown  that  the  addition  of  nitric  acid  slightly  diminishes  the 
potential  difference  between  silver  and  the  solution,  whilst  it  in¬ 
creases  in  a  marked  way  that  between  the  solution  and  the  peroxide 
electrode. 

The  polarisation  voltage  increases  slightly  with  rise  of  temperature, 
the  temperature-coefficient  being  about  0'0008  volt  per  degree. 

G.  S. 

The  Electrolytic  Dissociation  of  Fused  Salts.  Kurt  Arndt 
(Per.,  1907,  40,  2937 — 2940). — Attempts  to  calculate  the  degree  of 
electrolytic  dissociation  of  fused  salts  by  comparing  the  conductivity  of 
a  solution  of  known  strength  and  the  conductivity  at  infinite  dilution 
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have  failed  hitherto  because  a  suitable  solvent  could  not  be  found.  The 
author  has  discovered  that  boric  anhydride  is  convenient  as  it  has 
J^=0-000021  at  900°,  and  the  electrolyte  chosen  was  sodium  meta¬ 
phosphate,  which  dissolves  in  the  anhydride  in  all  proportions.  The 
more  dilute  solutions  are  viscous  and  the  low  conductivities  obtained 
must  be  due  partly  to  the  decreased  mobility  of  the  ions,  and  the 
degree  of  dissociation  is  therefore  obscured  from  this  cause. 

In  order  to  allow  for  this,  the  viscosities’of  the  solutions  at  900°  were 
measured,  and  it  was  found  that  the  product  of  the  viscosity  and  equir 
valent  conductivity  was  a  constant  for  all  concentrations  from  0’5 — 
100%.  This  shows  that  the  equivalent  conductivity  is  independent  of 
the  concentration  and  is  explained  by  assuming  that  the  sodium  meta 
phosphate  is  completely  dissociated  in  the  molten  state. 

The  conductivities  of  potassium  and  sodium  chlorides  are  linear 
functions  of  the  temperature,  and  from  the  behaviour  of  silver  chloride 
dissolved  in  molten  alkali  chloride  the  author  considers  that  fused 
univalent  salts  are  completely  dissociated,  W.  R. 

Anodic  Disturbances  in  Electrolysis  of  Molten  Liquids, 
Kurt  Arndt  and  K.  Willner  ( Ber ,,  1907,  40,  3025 — 3029). — The 
electrolysis  of  fused  salts  is  not  simple,  and  the  changes  occurring  at 
the  anode  have  been  little  investigated.  The  chlorides  of  barium, 
strontium,  and  calcium  were  examined,  and  the  apparatus  used  was 
either  a  porcelain  crucible  heated  in  a  Kryptol  furnace,  or  an  iron  crucible 
lined  with  chamotte  in  which  the  contents  were  melted  by  an  arc. 
The  cathode  was  a  thick  iron  wire,  the  anode  a  carbon  rod.  In  electro¬ 
lysing  either  barium  or  strontium  chlorides,  a  few  minutes  after  the 
current  has  been  passing  the  resistance  suddenly  increases,  the  tension 
in  the  case  of  barium  rising  from  6 — 10  volts  to  30 — 60.  The  carbon 
anode  is  surrounded  by  a  small  blue  circle  of  light,  the  evolution  of 
chlorine  stops,  and  there  is  a  considerable  movement  in  the  mass. 
With  calcium  chloride,  the  electrolysis  goes  quite  quietly,  and  this 
observation  disproves  the  assumption  that  these  sudden  increments 
in  the  voltage  are  due  to  gas  layers,  as  in  all  these  cases  chlorine  is  the 
gas  at  the  anode.  That  it  is  not  due  to  the  lower  temperature  of  the 
calcium  chloride  bath  (CaCl2,  774°  ;  SrCl2,  873°  ;  BaCl2,  950°)  was  shown 
by  the  fact  that  the  resistance  at  1100°  is  less  than  at  the  lower  temper¬ 
ature.  That  it  cannot  be  the  result  of  the  formation  of  a  layer  of  badly 
conducting  oxide  is  rendered  evident  by  the  solubility  of  the  oxides  in 
their  fused  chlorides,  increasing  from  calcium  to  barium  (Arndt,  this 
vol.,  ii,  167).  No  carbide  could  be  recognised,  but  small  quantities  of 
silicic  acid  were  found  enveloping  the  anode,  derived  from  the  porcelain 
or  chamotte  by  the  action  of  the  barium  or  strontium  oxide.  Silicic 
acid  is  therefore  the  cause  of  the  anodic  disturbances. 

Metallic  strontium  is  easily  obtained  by  using  an  iron  trough ;  the 
current  required  is  35  amperes  at  13  volts.  W.  R. 

Ionisation  in  Solutions  and  Two  New  Types  of  Viscosity. 
William  Sutherland  (Phil.  Mag.,  1907,  [vi],  14,  1 — 35). — The 
theory  of  the  conductivity  of  electrolytic  solutions  given  previously 
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(Abstr.,  1902,  ii,  300)  is  further  elaborated.  The  author  considers 
that  the  fraction  which  is  usually  taken  to  represent  the  degree  of 
ionisation  of  an  electrolyte  has  its  origin  in  a  resistance  which  the  ions 
offer  to  one  another’s  motion,  because  of  their  forming  with  the 
solvent,  through  their  electric  action  on  one  another,  a  medium  which 
offers  a  special  viscous  resistance  to  the  motion  of  each  individual  ion. 
Each  ion  further  causes  electric  induction  through  the  surrounding 
solution,  and  with  this  is  associated  another  type  of  viscosity.  These 
and  the  ordinary  viscosity  of  the  solution  give  three  resistances  which 
oppose  the  motion  of  the  ions.  By  equating  them  with  the  electrical 
driving  force,  a  formula  is  obtained  for  the  molecular  conductivity, 
which  is  found  to  agree  with  results  for  both  aqueous  and  non-aqueous 
solutions  at  low  and  high  temperatures. 

By  taking  into  account  the  electrical  and  dynamical  complicating 
factors  in  the  above  manner,  the  conclusion  is  drawn  that  the  ionisa¬ 
tion  of  all  ordinary  electrolytic  solutions,  aqueous  or  non-aqueous,  is 
complete  at  all  concentrations.  The  weak  acids  which  satisfy  the 
dilution  law,  and  acids  which,  like  sulphuric  acid,  can  ionise  in  two  or 
more  different  ways  are  exceptions.  The  so-called  degree  of  ionisation 
is  a  measure  of  the  mobility  of  the  ions,  and  the  author  considers  that 
the  literature  of  ionisation  must  be  reinterpreted.  Incidentally  it  is 
shown  that  the  theory  of  conductivity  is  in  harmony  with  that 
previously  given  for  the  diffusion  of  non-electrolytes,  and  that  both 
can  be  used  for  calculating  molecular  and  atomic  sizes  leading  to  values 
in  the  case  of  hydrogen  in  agreement  with  the  value  obtained  on  the 
basis  of  the  kinetic  theory.  H.  M,  D. 

Ionic  Mobilities  in  Water.  Eriedrich  Kohlrausch  (Zeitsch. 
Elektrochem.,  1907,  13,  333 — 344). — A  critical  consideration  of  the 
values  obtained  for  the  mobilities  of  ions  in  water  at  18°  from 
conductivity  and  transport  measurements.  In  Drucker’s  recent 
recalculation  of  the  ionic  mobilities,  it  was  assumed  that  the  dissocia¬ 
tion  of  salts  containing  univalent  ions  is  complete  at  a  concentration 
of  0*0001  gram-equivalent  per  litre,  and  that  salts  containing  bivalent 
ions  also  are  ionised  practically  completely  at  this  concentration. 
The  author  maintains  that  this  assumption  is  unjustified  and  that  the 
conductivity  at  infinite  dilution  (A^  )  is  given  by  the  formula  A^  -  A 
=  in  which  P  is  a  constant  and  A  the  conductivity  of  a  very 
dilute  solution  of  concentration  77.  By  means  of  a  modified  formula, 
the  value  of  can  be  calculated  from  the  conductivity  of  more 
concentrated  solutions. 

The  calculated  value  of  A^  exceeds  the  conductivity  found  experi¬ 
mentally  for  0*0001  equivalent  solutions  by  0*75 — 1%  in  the  case  of 
6alts  containing  univalent  ions,  by  1*3 — 2%  for  salts  containing  uni- 
and  bi-valent  ions,  and  by  4 — 5%  for  the  sulphates  of  the  bivalent 

metals. 

A  comparison  of  the  conductivities  and  migration  ratios  of  pairs  of 
6alts  containing  univalent  ions  indicates  that  these  agree  completely 
with  the  theory  of  independent  ionic  mobilities.  In  the  case  of  salts 
containing  uni-  and  bi-valent,  and  still  more  in  the  case  of  those  with 
two  bivalent  ions,  the  deviations  exhibited,  when  pairs  of  salts  are  so 
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compared,  are  much  greater,  and  it  is  not  yet  possible  to  give  more 
than  approximate  values  for  the  mobilities  of  the  bivalent  ions. 
Whether  the  deviations  are  to  be  ascribed  to  non-compliance  of  multi¬ 
valent  electrolytes  -with  theory,  or  to  errors  of  measurement  of 
conductivity  and  migration  ratio  in  the  case  of  these  salts,  cannot 
yet  be  decided.  H.  M.  D. 

Relation  of  the  Electrolytic  Solution  Pressures  in  Different 
Solvents.  Emil  Abel  {Zeitsch.  Elektrochem.,  1907,  13,  305 — 307). 
— A  theoretical  note  referring  to  previous  publications  (Abstr.,  1906, 
ii,  722,  827).  T.  E. 

Periodic  Phenomena  in  the  Electrolysis  of  Nickel  Salts. 

Alfred  Thiel  and  A.  Windelschmidt  ( Zeitsch .  Elektrochem,.,  1907, 
13,  317 — 325.  Compare  Abstr.,  1906,  ii,  827). — The  authors  give  a 
detailed  account  of  the  periodic  variations  of  current  strength  and  poten¬ 
tial  difference  which  have  been  observed  in  the  electrolytic  estimation 
of  nickel  by  the  ammonia  and  the  oxalate  methods.  In  ammonia 
solution  containing  ammonium  sulphate  or  chloride,  periodic  variations 
have  been  observed  (at  temperatures  between  15°  and  70°)  between 
potential  differences  of  2-2  and  4-8  volts,  and  current  strengths  of 
Off — 2  0  amperes.  The  amplitude  of  the  variations  is  independent  of 
the  temperature  and  the  current  strength,  and  usually  amounts  to  0-l 
to  0*2  volt,  although  variations  of  0-4  volt  are  occasionally  observed. 
The  periodicity  does  not  commence  until  the  solution  contains  but  a 
very  small  q  uantity  of  nickel,  and  if  the  ammonia  concentration  is  too  low 
or  too  high,  no  periodicity  is  observed.  An  apparatus  for  continuous 
registration  of  the  periodic  variations  has  been  used,  and’  curves  are 
recorded  which  show  the  entire  series  of  variations  in  a  given  experi¬ 
ment. 

To  explain  the  phenomena,  it  is  assumed  that  the  nickel  in  solution 
is  chiefly  present  in  the  form  of  a  complex  ion,  Ni(NH3)*‘,  and  a  small 
proportion  as  Ni".  The  latter  is  oxidised  at  the  anode  to  the  hydr¬ 
oxide,  Ni(OH)3,  which  is  deposited  on  the  anode  surface.  This  hydr¬ 
oxide  is  then  dissolved  by  the  ammonia  and  the  nickel  converted  into 
the  complex  ion,  Ni(NH3)~,  the  ammonia  being  oxidised  with  evolution 
of  nitrogen.  That  the  variations  are  confined  to  the  anode  has  been 
proved  by  direct  experiment,  and  the  alterations  in  the  potential 
difference  at  the  anode  are  attributed  to  the  alternate  covering  of  the 
anode  with  nickelic  hydroxide  and  the  dissolving  of  this  by  the 
ammonia. 

The  periodicity  in  the  oxalate  solution  is  of  a  somewhat  different 
character.  It  commences  soon  after  the  current  is  passed  through  the 
solution,  the  concentration  of  the  nickel  being  much  larger  than  in 
the  ammonia  solution,  and  ceases  when  the  solution  still  contains 
appreciable  quantities  of  nickel.  The  periods  are  most  sharply  defined 
when  the  current  strength  is  about  l'O  ampere.  An  explanation  of 
the  phenomena  in  the  oxalate  solution  is  not  attempted.  H.  M.  D. 

Behaviour  of  the  Electric  Arc  in  Various  Gases.  A.  Grau 

and  Franz  Russ  {Zeitsch.  Elektrochem .,  1907,  13,  345 — 348). — An  arc 
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was  established  between  platinum  electrodes  enclosed  in  a  water-cooled 
quartz  tube  through  which  various  gases  were  passed,  and  the 
relationship  between  the  potential  difference  and  the  current  was 
determined.  In  all  the  experiments  the  length  of  the  arc  was  5  cms. 
The  data  are  plotted  with  current  strengths  as  abscissae  and  potential 
differences  as  ordinates.  For  the  different  gases,  different  curves  are 
obtained,  the  following  order  being  obtained  when  the  gases  are 
arranged  in  the  order  of  increasing  potential  difference  :  nitrogen,  air 
(carbon  monoxide),  sulphur  dioxide,  oxygen,  carbon  dioxide,  and 
hydrogen.  Addition  of  small  quantities  of  other  gases  to  oxygen  and 
carbon  dioxide  has  been  found  to  displace  the  potential  current  curves 
considerably. 

The  rate  of  fall  of  the  potential  with  increasing  current  strength  is 
much  greater  for  carbon  dioxide  than  for  the  other  gases  examined, 
and  this  is  attributed  to  the  greater  dissociation  of  the  dioxide 
according  to  2C02  2C0  +  02  with  increasing  watt- consumption. 

At  the  temperature  of  the  arc,  sulphur  dioxide  is  decomposed  with 
the  separation  of  sulphur.  H.  M.  D. 


cycZoHexane  as  a  Cryoscopic  Solvent.  I.  Luigi  Mascarelli 
(Atli  R .  Accad.  Lincei,  1907,  [v],  16,  i,  924 — 929). — The  molecular 
elevation  of  the  boiling  point  ol  cyclohexane,  determined  by  means  of 
solutions  of  naphthalene,  diphenyl,  y-xylene,  m-xylene,  dibenzyl,  and 
cymene,  is  found  to  have  the  value  203'0. 

The  following  compounds  have  abnormal  molecular  weights  in 
boiling  cyclohexane  :  benzene,  99 — 102  (78);  phenol,  240 — 316  (94); 
aniline,  105 — 136  (93);  pyridine,  109 — 115  (79);  cyc^ohexanol, 
775 — 1609  (100)  ;  cyclohexanone,  461 — 527  (98);  piperidine,  695 — 716 
(85);  thiophen,  106 — 113  (84);  pyrrole,  84 — 113  (67);  pyrrolidine, 
73—111  (71). 

The  following  conclusions  are  drawn.  The  principal  condition  for 
substances  to  form  mixed  crystals  is  that  they  resemble  one  another 
in  molecular  constitution  and  not  in  chemical  characters.  As  regards 
the  property  of  crystallising  together,  a  ring  containing  five  atoms 
corresponds  with  one  containing  six.  In  general,  in  a  closed  chain, 
the  group  *CH2*  may  be  replaced  by  •CH(OH)'  or  ’CO*  or  'NH>,  or 
the  group  'CH2*CH2*  by  *CH!CH>  or  ’NIC!!*  or  'NH*  or  *S’,  without 
alteration  of  the  configuration  of  the  molecule.  Cyclic  compounds  and 
nuclei  of  the  benzene  type  give  solid  solutions  with  related  cyclic 
compounds,  which  are  completely  hydrogenated  when  the  first  are 
dissolved  in  the  second,  but  probably  not  when  the  second  are  dis¬ 
solved  in  the  first.  The  latter  point  is  under  investigation. 

T.  H.  P. 


Determination  of  the  Reciprocal  Actions  of  Substances  in 
Solution  by  their  Vapour  Pressures.  Dmitri  P.  Konowaloff 
(«/.  Russ.  Rhys.  Chem.  Roc.,  1907,  39,  315 — 342.  Compare  this  vol., 
ii,  334). — In  normal  solutions  the  equation  representing  the  relation 
of  the  partial  pressure  of  one  of  the  components  to  the  constitution  of 
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the  solution  is  p  =  Px  +  KPx(  1  -  a;)3,  and  for  infinite  dilution,  dpjdx  =  P, 
from  which  it  is  evident  that  the  depression  is  independent  of  K ;  but 
where  the  form  of  the  equation  is  :  p  —  Px  +  KPxn(\  —x),  dpjdx  =» 
P  -  KP  (forx  =  l),  hence  the  depression  will  be  abnormal  and  will 
depend  on  K,  in  general  the  calculated  molecular  weight  Mv  will  be 
equal  to  M.\f\-K.  The  behaviour  of  n-  and  iso-butyric  acids,  or 
associated  liquids,  in  solutions  of  ethyl  bromide,  ethyl  alcohol,  methyl 
and  ethyl  formates,  <fcc.,  has  been  compared  with  the  behaviour  of 
chemically  more  active,  but  less  dissociated,  substances,  such  asmono-,  di-, 
and  tri  chloroacetic  acids  in  the  same  solvents.  All  these  substances 
give  abnormal  depressions  in  each  solution,  whilst  the  equation  to  be 
applied  varies  with  the  solvent  employed.  The  relation  p/\P  in 
different  solvents  varies  in  the  same  direction  for  all  the  solutes 
investigated,  but  is  the  more  marked,  the  more  chemically  active  the 
solute  employed  ;  further,  the  change  in  vapour  pressure  produced  by 
the  solution  of,  say,  dichloroacetic  acid  varies  greatly  for  different 
solvents,  but  for  solvents  of  analogous  constitution,  such  as  methyl 
and  ethyl  formates,  the  changes  produced  are  very  nearly  identical. 
Thus  the  behaviour  of  a  substance  in  solution  depends  far  more  on  its 
chemical  nature  and  that  of  the  solvent  than  on  the  degree  of  associa¬ 
tion  of  the  solute  in  the  pure  state.  Probably  unstable  complex  com¬ 
pounds  are  formed.  This  hypothesis  finds  confirmation  in  the  behaviour 
of  aromatic  amines  and  acids  (Abstr.,  1893,  ii,  356;  1894,  ii,  51),  the 
ionising  and  polymerising  properties  of  water  and  of  nitrogen  (Briihl, 
Abstr.,  1899,  ii,  10),  &c.  The  properties  of  solutions  of  methyl  ether 
in  strong  acids  indicate  that  the  complex  molecules  formed  are  not  of 

Baeyer’s  type  B,20<C^  (Abstr.,  1902,  i,  355),  but  of  the  type  HX  =  OR2 

(where  X  is  a  halogen  or  an  acid  group  containing  oxygen),  that  is, 
the  complex  molecule  is  formed  by  the  exercise  of  the  higher  valency 
of  both  the  acid  and  ether  oxygen  atoms.  For  most  normal  liquids 
the  equations  for  each  component  are  symmetrical,  that  is,  if  one  is 
represented  by  p  j P'  =  x  +  Kn{\  -  x)2x,  then  for  the  other  component 
p" jP"  =  1  -  x  +  An(l  -£c)x2,  but  the  equations  for  associated  substances 
usually  contain  more  than  one  constant,  and  the  relation  of  solute  to 
solvent  is  far  more  complicated.  Thus,  for  a  solution  of  acetone  in 
chloroform,  the  equation  of  the  associated  component,  acetone,  can  be 
represented  thus:  p/P  =  x  -  Ku(  1  -  x)2cc,  whilst  that  of  chloroform  is 
p  —  Px  —  ^x(l -x)(l  —  x3).  "Where  both  liquids  are  associated,  the 
relations  of  the  two  are  still  more  complicated.  In  the  critical  regions 
such  solutions  are  also  not  symmetrical,  the  amount  of  the  non- 
associated  component  varying  between  x' =  \  and  x  =■§,  and  its 
critical  pressure  between  P'  and  -|P' ;  whilst  the  associated  com¬ 
ponent  varies  between  x"  =  \  and  x"  =  the  critical  equation  will 
be  p  =  P  +  KulP"'{\  —  x)zx  and  the  partial  pressure  at  the  critical  point 
will  be  picp  =  P(3x2kp)j(£%kp  —  1).  The  thermodynamic  relations  between 
a  liquid  and  gaseous  phase  in  equilibrium  with  each  other  are  also  in 
agreement  with  the  relations  of  solute  and  solvent  deduced  by  the 
author.  The  addition  of  a  third  substance,  soluble  in  one  component 
and  not  in  the  other,  also  disturbs  the  symmetrical  relations  of  the  two 
components  (compare  Wrevsky,  Abstr.,  1901,  ii,  56).  Z.  K. 
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Adiabatic  Determination  of  the  Heats  of  Combustion  of 
Organic  Substances,  Especially  of  Sucrose  and  Benzene. 
Theodore  W.  Richards,  Lawrence  J.  Henderson,  and  Harry  L. 
Frevert  (Zeitsch.  physikal.  Ghem .,  1907,59,  532 — 552). — The  adiabatic 
method  of  calorimetry  suggested  by  Richards,  Henderson,  and  Forbes 
(Abstr.,  1905,  ii,  677)  has  been  improved  and  tested  in  detail  with 
satisfactory  results.  With  a  calorimeter  constructed  on  this  principle 
and  fully  described  in  the  paper,  the  relative  heats  of  combustion  of 
sucrose  and  benzene  have  been  determined.  In  the  latter  case,  a  small 
sealed  tube,  almost  completely  filled  with  benzene,  was  put  in  the 
explosion  bomb  along  with  a  small  known  quantity  of  sugar,  and  was 
subsequently  burst  by  the  combustion  of  the  sugar.  Many  experi¬ 
ments  were  made,  and  it  was  found  that  the  combustion  of  benzene 
produces  at  least  2  534  times  as  much  beat  as  that  of  an  equal  weight 
of  sucrose.  The  words  “  at  least  ”  have  reference  to  the  fact  that  the 
oxygen  used  contained  a  little  nitrogen,  and  the  presence  of  nitrogen 
was  found  to  lead  to  a  slightly  lower  value  for  the  heat  of  combustion 
of  benzene,  although  no  such  influence  could  be  detected  in  the  case  of 
sucrose.  J.  C.  P. 

Heat  of  Formation  of  Phosphorus  Nitride.  Alfred  Stock 
and  Franz  Wrede  ( Ber .,  1907,  40,  2923 — 2925.  Compare  this  vol., 
ii,  541). — The  combustion  of  phosphorus  nitride  with  dry  oxygen  under 
a  pressure  of  50  atmospheres  in  a  Kroeker  bomb  leads  to  the  forma¬ 
tion  of  nitrogen,  phosphoric  oxide,  and  a  minute  quantity  of  nitric 
oxide.  The  last  substance  is  estimated  by  condensing  the  gaseous 
products  in  liquid  air,  allowing  the  oxygen  and  nitrogen  to  boil  away, 
and  then  slowly  evaporating  the  nitric  oxide  and  passing  it  into 
standard  potassium  hydroxide. 

The  heat  of  combustion  is  473-2  Cal.  at  constant  volume,  and 
474"7  Cal.  at  constant  pressure.  The  heat  of  combustion  of  colourless 
phosphorus  is  370'8  Cal.,  and  of  the  red  variety,  363-4  Cal.  at  constant 
pressure  (compare  Giran,  Abstr.,  1903,  ii,  270)  ;  hence  the  heat  of 
formation  of  the  nitride  is  81  '5  or  70'4  Cal.,  calculated  for  colourless 
and  red  phosphorus  respectively.  C.  S. 

Calculation  of  Physico-chemical  Constants.  H.  Stanley 
Redgrove  ( Chern .  News,  1907,  95,  301 — 302). — In  a  previous  paper 
(this  vol.,  ii,  446)  it  has  been  suggested  that  in  certain  physical  proper¬ 
ties,  such  as  the  heat  of  combustion,  the  single  carbon  linking  exerts  a 
specific  influence,  just  as  the  double  and  triple  linkings  are  usually 
assumed  to  do,  and  that  the  atomic  constants  for  hydrogen  in  H2  are 
different  from  those  for  hydrogen  in  hydrocarbons.  Although  the 
actual  values  of  these  linkings  cannot  be  obtained,  certain  so-called 
“  fundamental  constants  ”  have  been  calculated,  and  the  values  of  the 
heats  of  combustion  obtained  with  the  help  of  these  constants  are 
compared  with  the  values  actually  found  by  Thomsen,  the  agreement,  in 
general,  being  excellent. 

The  suggestion  of  Le  Bas  (Proe.,  1907,  23,  134)  that  the  quotient 
of  the  molecular  heat  of  combustion  of  hydrocarbons  by  the  “valency 
number  ”  is  constant  does  not  hold  when  saturated  and  unsaturated 
hydrocarbons  are  compared.  G.  S. 
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Application  of  the  Method  of  Limiting  Densities  to 
Liquefiable  Gases.  Philippe  A.  Guye  ( Compt .  rend.,  1907,  144, 
1360 — 1363.  Compare  this  vol.,  ii,  437). — The  author  has  calculated 
the  value  of  R  from  the  relation  R  —  MjL(\—A\)  for  the  five  gases, 
carbon  dioxide,  nitrous  oxide,  hydrogen  chloride,  ammonia,  and  sulphur 
dioxide.  The  values  of  L  (weight  of  a  litre  of  gas  at  0°  under  1 
atmosphere  pressure  where  lat.  =  45°  and  h  =  0)  adopted  are  1*9768, 

1  *9777,  1*6398,  0*7708,  and  2*9266  respectively.  The  term  A],  repre¬ 
senting  the  variation  of  the  gas  from  Boyle’s  law  between  0  and  1 
atmosphere,  may  be  evaluated  either  by  linear  extrapolation,  which 
Jaquerod  and  Scheuer  have  shown  (Compt.  rend.,  1905,  140,  1384)  is 
not  strictly  applicable  to  such  compressible  gases  as  ammonia  or  sulphur 
dioxide,  or  by  the  method  of  parabolic  extrapolation  suggested  by 
D.  Berthelot  (this  vol.,  ii,  154).  The  values  of  M  (molecular 
weight)  were  calculated  from  the  atomic  weights,  and  it  is  pointed  out 
that  those  for  chlorine  and  sulphur  are  not  quite  certain. 

The  values  of  R  thus  obtained  are  not  constant,  whichever  method 
of  evaluating  A]  is  adopted;  they  vary  1/930  between  the  gases  carbon 
dioxide  and  ammonia,  and  increase  with  the  critical  temperature  ( Tc ) 
of  the  gas.  This  variation  is  almost  regular,  and  has  the  value 
±2/10,000  (approx.)  for  the  relation  R  =  22410  + 15  x  10— 1 8  (Tc  -  273)2. 
Using  the  value  22,410  for  the  gas  constant,  R,  the  calculated  values 
of  M  are  always  less  than  those  deduced  from  the  atomic  weights 
determined  experimentally. 

If  Berbhelot’s  method  of  evaluating  A J  is  correct,  there  can  be  no 
gas  constant  for  perfect  gases,  and  the  validity  of  this  hypothesis  will 
be  discussed  in  a  subsequent  paper.  T.  A.  H. 

Arsenic  and  Methylarsonic  Acids.  E.  Baud  and  A.  Astruc 
(Compt.  rend.,  1907,  144,  1345—1347.  Compare  Abstr.,  1904, 
ii,  644). — From  determinations  of  the  heats  of  solution  of  arsenic 
and  cacodylic  acids  and  of  their  anhydrous  sodium  salts,  and  of  the 
heats  of  neutralisation  of  the  acids  in  solution  by  one,  two,  or  three 
molecules  of  sodium  hydroxide,  the  following  heats  of  reaction  have  been 
calculated:  HgAs04  (solid)  +  Na  (solid)  =H  (gas)  +NaH2As04  (solid) 
+  57T5  Cal.  NaH2As04  (solid)  +  Na  (solid)  =H(gas)  +!Sra2HAs04 
(solid)  +  45*87  Cal.  Na2HAs04  (solid)  +  Na  (solid)  =H  (gas)  + 
Ua3As04  (solid)  +40*76  Cal.  HMe2As02  (solid)  +Na  (solid)  =H 
(gas)  +  NaMe2A_s02  (solid)  +4T72  Cal.  From  these  and  the  results 
already  recorded  for  methylarsonic  acid  ( loc .  cit.),  it  appears  that  the 
fixation  of  a  methyl  group  to  an  atom  of  arsenic  diminishes  the  heat  of 
neutralisation  by  3*22  Cals.,  and  the  fixation  of  a  second  methyl  group 
lowers  it  by  an  almost  equal  quantity,  2*98  Cals.  These  values  are  in 
accordance  with  de  Forcrand’s  rule  (Abstr.,  1900,  ii,  526,  527,  528), 
whence  the  calculated  mean  acidity  for  methylarsonic  acid  is  44*742 
(found,  44*70),  and  that  for  cacodylic  acid,  41*564  (found,  41*72). 

T.  A.  H. 

Adsorbent  Action  of  Lead  Sulphide.  Leopold  Bosenthaler 
(Arch.  Pharm .,  1907,  245,  259 — 261).— Mannitol,  dextrose,  tartaric 
acid,  salicin,  codeine,  amygdalin,  and  caffeine  were  dissolved  separately 
in  fifty  to  one  hundred  times  their  weight  of  3*3%  lead  acetate 
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solution,  and  the  solutions  were  precipitated  with  hydrogen  sulphide  J 
the  percentage  carried  down  by  the  precipitate  of  lead  sulphide 
increased  from  0  (first  three)  to  4 ’5  in  the  order  named.  The  material 
adsorbed  is  easily  removed  from  the  precipitate  by  washing. 

0.  F.  13. 

Curved  Capillary  Layer  and  the  Theory  of  Boiling.  Gerrit 
Barker  ( Zeitsch .  physikal.  Chem.,  1907,  59,  638 — 639). — Some 
remarks  and  corrections  on  the  author’s  former  paper  (this  vol.,  ii,  434). 

Tension  at  the  Boundary  of  Two  Layers.  G.  N.  Antonoff 
(J.  Russ.  Phys.  Chem.  Roc.,  1907,  39,  342 — 353.  Compare  this  vol.,  ii, 
334). — An  improved  form  of  the  method  employed  by  Guthrie 
{Ann.  Phys .  Chem.,  1867,  [ii],  131,  129)  for  the  determination  of  the 
tension  at  the  boundary  of  two  layers  is  described.  The  systems 
formed  by  water  with  the  following  liquids  :  benzene,  ether,  chloroform, 
and  tsobutyl  and  isoamyl  alcohols,  have  been  investigated,  and  although, 
as  Quincke  {ibid.,  1824,  [ii],  1,  139)  has  pointed  out,  a1,2,  the  tension 
at  the  boundary  of  the  two  layers,  cannot  be  calculated  from  the 
surface  tensions  of  the  two  pure  liquids,  it  is  always  equal  to  the 
difference  between  the  surface  tensions  of  the  two  phases  formed 
by  the  liquids,  provided  the  temperature  is  such  as  to  ensure  equili- 
brium  between  the  layers.  The  changes  in  the  surface  tension  of  solu¬ 
tions  cannot  be  explained  on  the  purely  mechanical  principles  applied 
by  Packels  (ibicL,  1899,  [iii],  67,  668),  for  they  are  really  caused  by 
the  chemical  changes  accompanying  the  formation  of  solutions. 

Z.  K. 

Diffusion  of  Metals  in  Mercury.  Max  von  Wogau  (Ann. 
Physik.,  1907,  [iv],  23,  345 — 370). — The  diffusion  constants  of  a 
number  of  metals  in  mercury  have  been  determined  by  the  method 
which  Graham  used  in  studying  the  diffusion  of  salts  in  solution. 
Diffusion  constants  have  been  determined  for  the  first  time  for  lithium, 
sodium,  potassium,  rubidium,  caesium,  calcium,  strontium,  barium,  tin, 
and  thallium  in  mercury,  and  the  temperatui’e-coefficient  of  the  diffu¬ 
sion  constant  has  been  determined  for  zinc,  cadmium,  and  lead.  The 
properties  of  amalgams  of  the  alkali  metals,  of  metals  of  the  alkaline 
earths,  and  of  thallium  (1)  in  relation  to  their  electromotive  behaviour, 
and  (2)  in  regard  to  their  rate  of  diffusion,  can  be  iutei’preted  on  the 
view  that  these  metals  when  dissolved  in  mercury  are  in  the  monatomic 
condition.  J.  C.  P. 

Osmosis  between  Mineral  Acids  and  Organic  Salts. 

J.  P.  Moseshvili  (J.  Russ.  Phys.  Chem.  Roc.,  1907,  39,  423 — 426). — * 
The  substances  investigated  were  hydrochloric,  nitric  and  sulphuric 
acids  with  sodium  and  barium  acetate,  using  parchment  as  the  semi- 
permeable  membrane.  The  rate  of  osmosis  of  the  mineral  acids 
towards  both  water  and  the  organic  salts  varies  directly  with  the 
electrical  conductivity  of  the  acid,  and  is  but  little  affeoted  by  the 
employment  of  very  weak  solutions  of  the  organic  salt.  From  these 
and  other  experiments,  it  is  evident  that  the  osmosis  of  substances 
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which  react  with  one  another  proceeds  according  to  the  same  laws  as 
those  for  indifferent  substances.  Z.  K. 

Osmotic  Pressure  of  Colloids  and  the  Action  of  Electrolytes 
on  the  Osmotic  Pressure  of  Protein  Solutions.  Ralph  S.  Lillie 
( Proc .  Amer.  physiol.  Soc.,  1907,  xvi.  ;  Amer.  J.  Physiol .,  19). — The 
osmotic  pressure  of  solutions  of  egg-albumin  and  gelatin  depends  on  the 
nature  of  concentration  of  the  electrolytes  in  solution.  Salts  depress 
it,  the  degree  of  action  depending  on  the  character  of  the  ions.  Solu¬ 
tions  of  salts  of  the  alkali  metals  depress  to  a  less  degree  than  those  of 
the  alkali  earths,  and  these  to  a  less  degree  than  those  of  the  heavy 
metals.  The  nature  of  the  anions  is  also  important ;  in  general,  the 
decreasing  depressant  action  is  S04  <  Cl  <  N03  <  Br  <  1  >  CNS. 
Salts  with  multivalent  anions  usually  depress  osmotic  pressure  more  than 
those  with  univalent  anions.  The  presence  of  non-electrolytes  has  little 
or  no  effect.  The  osmotic  pressure  of  gelatin,  but  not  of  albumin,  is 
greatly  increased  by  the  addition  of  small  quantities  of  either  acid  or 
alkali.  W.  D.  H. 

Atomic  Energy  of  Gases.  Holland  Crompton  (Zeit.  physikal. 
Chem.,  1907,  59,  635 — 637). — If  A  represents  the  ratio  of  the  energy  of 
a  single  atom  to  the  molecular  energy,  then  A  may  be  calculated  by  the 
formula  A  =  (Cp  -  5)/3w  or  A  =  (Cv  -  3)/3w,  where  n  is  the  number  of 
atoms  in  the  molecule.  According  to  theory,  A  must  be  less  than  1,  but 
the  foregoing  formulae  have  for  some  substances  given  values  greater 
than  1.  This  discrepancy  is  attributed  by  Ensrud  (this  vol.,  ii,  249)  to 
incomplete  vaporisation  of  the  substances  in  question,  but  the  author 
points  out  that  it  may  be  accounted  for  also  by  the  variation  of  the 
specific  heat  with  temperature.  J.  C.  P. 

Composition  of  Solid  Phases  in  Four-Component  Systems. 
James  M.  Bell  (J.  Physical  Chem.,  1907,  11,  394 — 395). — Schreine- 
makers  (Abstr.,  1893,  ii,  250)  has  pointed  out  how  the  composition  of 
a  solid  phase  in  a  three-component  system  which  cannot  be  separated 
completely  from  the  mother  liquor  can  be  determined  indirectly,  and 
the  author  now  shows  how  by  a  slight  modification  the  method  may 
be  extended  to  a  four-component  system.  The  method  is  applied  in  a 
subsequent  paper.  (See  this  vol.,  ii,  648).  G.  S. 

Polymorphic  Transformations  of  Isomorphous  Mixtures  of 
Three  Substances.  Fr6d6ric  Wallerant  ( Compt .  rend.,  1907, 144, 
1373 — 1374). — The  sum  of  the  distances  between  any  point  in  an 
equilateral  triangle  and  the  three  sides  is  constant.  If  a  point  be 
selected,  so  that  the  distances  between  it  and  the  three  sides  taken  in 
turn  are  proportional  to  the  amounts  of  the  three  constituents  in 
a  mixed  crystal,  and  from  this  point  a  perpendicular  to  the  plane  of 
the  triangle  is  drawn,  proportional  to  the  temperature  of  transforma¬ 
tion,  a  method  of  graphically  representing  the  condition  of  a  crystal¬ 
lising  mass  composed  of  three  substances  is  obtained.  As  the  com¬ 
position  changes,  a  segment  of  the  surface  between  the  three  faces  of 
the  tetrahedron  of  which  the  equilateral  triangle  is  the  base  will  be 
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marked  out,  which  will  separate  the  zones  of  stability  of  two  crystal¬ 
line  forms.  The  subject  has  been  investigated  experimentally  for 
mixtures  in  varying  proportions  of  caesium,  thallium,  and  ammonium 
nitrates.  When  the  three  nitrates  are  melted  and  the  fused  mass 
cooled,  magmas  of  cubical  crystals  separate,  and  these  undergo  various 
transformations  depending  on  the  relative  proportions  in  which  the 
three  salts  are  present.  Usually  they  become  rhombohedra.  These, 
when  thallium  nitrate  is  predominant,  become  orthorhombic  at  80°. 
When  ammonium  nitrate  is  present  in  considerable  quantity,  the 
cubical  crystals  become  quadratic,  and  where  this  salt  is  present  in 
large  amount,  they  become  successively  monoclinic  and  orthorhombic. 
In  the  graphic  representation,  the  zones  of  stability  for  these  various 
forms  are  separated  by  lacunse,  which  represent  the  change  of  the 
cubical  crystals  into  conglomerates  of  two  forms  of  mixed  crystals.  A 
figure  showing  the  distribution  of  the  zones  of  stability  and  of  the 
lacunae  is  given  in  the  original.  T.  A.  H. 

Relations  between  the  [Equilibrium]  Diagram  of  Binary 
Alloys  and  their  Malleability.  Leon  Guillet  ( Compt .  rend.,  1907, 
144,  1273 — 1275). — Six  cases  are  described.  (1)  In  which  the  metals 
are  deposited  in  the  pure  state.  The  liquidus  consists  of  two  branches 
of  a  curve  with  a  eutectic  point,  the  solidus  of  a  horizontal  line.  If 
both  metals  are  malleable,  so  are  all  their  alloys  (Pb-Cd)  ;  if  one 
metal  is  malleable  and  the  other  non-malleable,  the  malleability  of  the 
alloys  depends  on  that  of  the  eutetic,  that  is,  they  will  be  malleable  if 
the  eutectic  point  more  nearly  approaches  the  side  of  the  malleable 
metal  (Pb-Sb)  and  vice  versd  (Pb-Bi) ;  if  neither  metal  is  malleable, 
neither  are  their  alloys.  (2)  In  which  the  metals  are  only  miscible  in  the 
solid  state  in  the  neighbourhood  of  the  pure  metals.  The  liquidus  is 
similar  to  that  of  case  (1),  the  solidus  consists  of  a  horizontal  line  and 
two  branches  of  curves.  If  one  of  the  metals  is  malleable,  solid  solu¬ 
tions  containing  much  of  it  are  always  malleable.  The  malleability  of 
other  alloys  follows  the  same  laws  as  in  the  first  case,  but  here  the 
eutectic  consists  of  two  solid  solutions.  (3)  The  metals  form  com 
pounds  or  solid  solutions  having  constant  solidifying  points.  The 
liquidus  possesses  one  or  several  maxima,  the  solidus  indicates  solid 
solutions  or  compounds  corresponding  with  these  maxima.  All  the 
alloys  containing  the  pure  solid  solution  or  those  corresponding  with 
pure  compounds  are  non-malleable  (Ni-Sn,  Ni-Sb,  &c.)  ;  only  the  alloys 
at  the  extremities  of  the  diagram  are  malleable.  (4)  The  metals  form 
compounds  or  solid  solutions  which  when  pure  decompose  before 
liquefying.  The  liquidus  exhibits  one  or  more  transition  points,  the 
solidus  indicates  a  solid  solution  which  is  always  non-malleable.  Very 
small  proportions  of  this  solution  are  sufficient  to  render  any  of  the 
alloys  non-malleable  (Cu-Cd).  An  alloy  consisting  of  two  solid  solu¬ 
tions,  one  rich  in  a  malleable  metal,  is  only  malleable  when  the 
amount  of  the  second  solution  is  small  (Cu-Zn,  Cu-Sn).  (5)  The  metals 
are  miscible  in  all  proportions.  Both  liquidus  and  solidus  consist  of  a 
single  curve.  The  single  solid  solution  is  malleable  if  one  metal  is 
malleable.  From  this  the  conclusion  is  drawn  that  two  isomorphous 
metals  are  either  both  malleable  (Au-Ag,  &c.)  or  both  non-malleable 
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(Bi-Sb).  (6)  The  alloys  undergo  transformations  in  the  solid  state, 
which  are  indicated  by  the  diagram.  The  author  concludes  that  the 
malleability  of  alloys  can  be  determined  by  analysis  of  their  equilibrium 
diagrams.  E  H. 

Influence  of  Salt  Solutions  on  the  Velocity  of  Chemical 
Reaction.  Albert  J.  J.  Vandevelde  ( Chem .  Weekblad,  1907,  4, 
381 — 385). — The  author  has  found  from  experiments  on  the  action  of 
zinc  on  solutions  of  copper  sulphate,  cupric  chloride,  copper  sulphate + 
sodium  chloride,  cupric  chloride  +  sodium  sulphate,  sulphuric  acid  + 
sodium  chloride,  hydrochloric  acid  +  sodium  sulphate,  sulphuric  acid  + 
sodium  nitrate,  nitric  acid  +  sodium  sulphate,  hydrochloric  acid  + 
sodium  nitrate,  and  nitric  acid  +  sodium  chloride,  that  the  velocity  of 
reaction  is  uninfluenced  by  the  degree  of  ionisation,  but  depends  on 
the  nature  of  the  ions  present.  It  is  increased  by  Cl-ions,  and 
retarded  by  S04-ions.  A.  J.  W. 

Kinetics  of  the  Nitration  Reaction.  II.  Haavard  Martinsen 
(Zeitsch.  physikcd.  Chem.,  1907,  59,  605 — 634.  Compare  Abstr.,  1905, 
ii,  149). — Two  very  suitable  substances  for  a  study  of  the  rate  of 
nitration  in  concentrated  sulphuric  acid  are  jo-chloronitrobenzene  and 
4  :  6-dinitro-m-xylene.  They  are  fairly  soluble  and  are  nitrated 
slowly,  so  that  the  course  of  the  reaction  can  be  conveniently  deter¬ 
mined  with  the  aid  of  the  nitrometer.  The  rate  of  nitration  was 
determined  for  these  and  other  aromatic  substances  (1)  in  95% 
H2S04 ;  (2)  in  100%  H2S04.  When  the  substance  to  be  nitrated  is  an 
alkyl,  halogen,  nitro-,  hydroxy-,  or  hydroxyalky  1-derivative  of  benzene, 
the  rate  of  nitration  is  on  the  average  three  times  as  rapid  in  the 
95%  acid  as  in  the  100%  acid.  When  the  substance  to  be  nitrated  is 
a  carboxyl  or  sulphonic  derivative,  the  ratio  of  the  rates  of  nitration  in 
these  two  media  is  much  higher  and  more  variable.  For  the  first- 
named  set  of  benzene  derivatives,  the  rate  of  nitration  becomes  three 
times  as  great  with  a  rise  of  temperature  from  25°  to  35°. 

A  considerable  addition  of  phosphoric  oxide  to  the  95%  acid  exerts 
no  effect  on  the  rate  of  nitration. 

The  relative  influence  of  the  various  substituent  groups  on  the 
velocity  of  nitration  may  be  expressed  by  the  following  series  : 

NG2  >  SOaH  >  C02H  >  Cl  <  CH3  <  OCHR  <  OC2H5  <  OH. 
Chlorine  is  put  in  the  middle  because  it  sometimes  accelerates  and 
sometimes  retards  nitration.  Those  groups  to  the  left  of  chlorine 
retard  nitration,  and  the  further  to  the  left  the  greater  is  the  retard¬ 
ing  influence.  Those  groups  to  the  right  of  chlorine  are  found  to 
accelerate  nitration,  and  the  further  to  the  right  the  greater  is  the 
accelerating  influence.  It  is  noteworthy  that  when  a  substance  with  a 
retarding  substituent  group  is  nitrated,  the  nitro-group  takes  up  the 
meta-position  ;  when  a  substance  with  chlorine  or  an  accelerating 
substituent  group  is  nitrated,  the  nitro-group  takes  up  the  ortho-  or 
the  para-position.  J.  C.  P. 

New  Type  of  Catalysis.  Acceleration  by  Chromic  Acid  of 
the  Reaction  between  Bromic  and  Hydriodic  Acids.  Robert 
H.  Clark  (J.  Physical  Chem.,  1907,  11,  353 — 362.  Compare  this 

vol.,  ii,  77).— It  was  shown  by  Ostwald  (Abstr.,  1888,  1024)  that  the 
VOL.  xcii.  ii.  42 
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rate  of  liberation  of  iodine  in  the  reaction  between  bromic  and 
hydriodic  acids  is  accelerated  by  the  addition  of  chromic  acid  to  a 
much  greater  degree  than  corresponds  with  the  simultaneous  reduction 
of  the  latter,  and  that  the  acceleration  is  proportional  to  the  concen¬ 
tration  of  chromic  acid.  The  author  has  now  confirmed  and  amplified 
these  observations,  and  shows  that  the  rate  of  reaction  is  proportional 
to  the  bromate  and  to  the  iodate  concentration  and  to  the  »ith-power 
of  the  acid  concentration  (hydrogen  chloride  being  used).  In  the 
absence  of  chromic  acid  n  =  2,  but  as  the  chromate  concentration 
increases,  n  gradually  diminishes  to  unity. 

To  account  for  these  results,  it  is  suggested  that  two  simul¬ 
taneous  and  independent  reactions  are  taking  place,  the  rate  of  the 
former  being  proportional  to  the  bromate  and  to  the  iodide  concentra¬ 
tions,  and  to  the  square  of  the  acid  concentrations,  and  that  of  the 
latter  to  the  bromate,  iodide,  chromate,  and  acid  concentrations,  without 
reduction  of  the  chromate.  The  temperature-coefficient  of  the  first 
reaction  is  1'85,  that  of  the  latter,  1T9  for  a  rise  of  10°. 

The  rate  of  oxidation  of  hydriodic  and  hydrobromic  acids  by  the 
oxy-acids  of  halogens,  other  than  that  of  hydriodic  by  bromic  acid,  is 
not  affected  by  the  presence  of  potassium  dichromate.  G.  S. 

Dissociation  of  Sulphuric  and  Arsenic  Acids.  Robert  Lutber 
( Zeitsch .  Elektrochem .,  1907,  13,  294 — 297). — Using  the  most  trust¬ 
worthy  measurements  of  the  freezing  points  and  electrolytic  con¬ 
ductivities  of  solutions  of  sulphuric  and  arsenic  acids,  the  author  draws 
the  following  conclusions  :  the  mobility  of  the  ion  HS04'  is  almost 
the  same  as  that  of  |S04",  that  is,  at  15°,  6 2 -5,  at  18°,  67,  and  at  25°, 
78.  The  first  dissociation  of  sulphuric  acid,  H2S04  H'  +  HS04',  is 
similar  to  that  of  the  strongest  monobasic  acids.  The  second  dissocia¬ 
tion,  HS04'  ^H‘  +  S04",  takes  place  in  accordance  with  the  expression 
[S04"][H’]/[HS04']  =  0-013  approximately.  Temperature  has  no  appre¬ 
ciable  influence  on  the  value  of  the  constant.  The  dissociation  of 
arsenic  acid,  H3AsQ4  7-*  TLAsO/  +  H‘,  is  expressed  by  the  formula 
[H2As04'][H']/[H3As04]  =  0-005.  T.  E. 

Hydrolysis  of  Salts.  Auguste  Rosenstiehl  (CWi/^.  rend.,  1907, 144, 
1284 — 1285). — Tortelli’s  classification  of  the  rosaniline  hydrochlorides 
as  salts  because  of  the  complete  precipitation  of  the  chlorine  they 
contain  by  silver  nitrate  (Abstr.,  1895,  i,  540)  is  invalid,  since  some 
esters,  for  example,  triphenylchloromethane,  undergo  the  same  reaction. 
With  other  esters,  the  reaction  takes  place  at  rates  varying  with  the 
ester,  previous  hydrolysis  being  necessary.  This  slow  hydrolysis  is 
also  observed  with  Scheurer-Kestner’s  iron  acetochlorides  [Bull.  Soc. 
chim.,  1863,  i,  [i],  5,  343),  Recoura’s  chromium  sulphates  (Abstr., 
1892,  411,  783  ;  1893,  ii,  470),  and  with  the  triphenylmethane 
methiodides  (Abstr.,  1896,  i,  376).  Thus  there  are  both  esters  and 
salts  which  hydrolyse  slowly,  and  as  there  are  esters  which  are 
hydrolysed  instantaneously,  there  should  be  salts  which  hydrolyse 
equally  rapidly.  In  fact,  the  author  considers  that  all  salts  of  which 
the  aqueous  solutions  obey  Berthollet’s  laws  are  completely  hydrolysed 
in  solution.  This  view  is  supported  by  the  facts  that  (1)  the  clear 
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concentrated  solutions  of  many  salts  become  cloudy  on  dilution  owing 
to  the  separation  of  base,  acid,  or  basic  salt ;  (2)  in  solutions  of  other 
salts  hydrolysis  is  revealed  by  separation  of  acid  and  base  by  diffu¬ 
sion  ;  (3)  the  hydrochlorides  of  methylene-blue,  hexamethyl-violet, 
and  malachite-green  are  hydrolysed  by  water ;  and  (4)  for  other  salts, 
such  as  sodium  chloride,  the  separation  of  the  products  of  hydrolysis  of 
which  is  prevented  by  their  solubility,  complete  hydrolysis  agrees  with 
the  so-called  abnormal  osmotic  pressures,  cryoscopurand  ebullioscopic 
constants  exhibited  by  them. 

The  author  considers  that  the  substances  resulting  from  the  action 
of  an  acid  on  an  alcohol  or  a  base,  on  dissolution,  undergo  quickly  or 
slowly  the  inverse  reaction,  and  that  this  breaking  up  of  the  molecule 
renders  the  ionic  dissociation  hypothesis  useless  for  esters  and  salts. 

E.  H. 

Hydrolysis  of  Esters  of  Multivalent  Alcohols.  Robert 
Kremann  ( Zeitsch .  Elektrochem.,  1907,  13,  307). — The  measurements 
of  the  rate  of  hydrolysis  of  the  glycol  acetates,  made  by  J.  Meyer  (this 
vol.,  i,  462),  are  in  good  agreement  with  the  theory  given  by  Abel 
(Abstr.,  1906,  ii,  731).  T.  E. 

Boundary  between  the  Solid  and  Liquid  Conditions  in 
Gelatin  Solutions.  C.  Rohloff  and  Shinjo  ( Physikal .  Zeitsch ., 
1907,  13,  442 — 446). — The  elasticity  of  gelatin  solutions  of  various 
strengths  has  been  measured  with  an  apparatus  in  which  the  gelatin 
was  contained  between  two  concentric  spheres,  the  inner  of  which  was 
suspended  by  a  wire  attached  to  a  torsion  head.  The  movement  of 
the  inner  sphere,  resulting  from  a  turn  of  the  torsion  head,  was 
observed  by  means  of  a  scale  and  reflecting  mirror.  The  data  obtained 
indicate  that  the  coefficient  of  elasticity  of  gelatin  solutions  increases 
with  time,  and  this  is  supposed  to  be  due  to  changes  in  constitution  of 
the  jelly.  If  curves  are  plotted  to  show  the  variation  of  the  elasticity 
with  the  concentration,  evidence  is  obtained  that  at  a  concentration 
of  0T8%  of  gelatin  the  elasticity  is  zero  and  solidification  of  the  solu¬ 
tion  does  not  occur.  H.  M.  D. 

Formation  and  Transformation  of  Mixed  Crystals  and  Double 
Salts  in  the  Binary  Systems  of  the  Dimorphous  Sulphates  of 
Lithium,  Sodium,  Potassium,  and  Silver.  Richard  Nacken  ( Jahrb . 
Min.  Beil.-Bd.,  1907,  24,  1 — 68). — By  an  optical  method,  as  well  as  by 
a  study  of  cooling  curves,  it  has  been  shown  that  the  sulphates  of 
lithium,  sodium,  potassium,  and  silver  all  undergo  reversible  trans¬ 
formation.  The  transition  temperatures  are  as  follows :  lithium 
sulphate  (m.  p.  843°),  573°;  sodium  sulphate  (m.  p.  883°),  234°; 
potassium  sulphate  (m.  p.  1076°),  595°;  silver  sulphate  (m.  p.  651°), 
412°.  The  systems  Li2S04  +  Na2S04,  Li2S04  +  K2S04,  Li2S04  +  Ag2S04, 
Na2S04  +  K2S04,  !Na2!S04  +  Ag2S04,  and  K2S04  -f  Ag2S04  have  been 
studied  in  detail,  and  the  corresponding  temperature-concentration 
diagrams  have  been  drawn.  From  these  the  existence  of  the  following 
compounds  has  been  deduced:  Li2S04,K2S04 ;  2Li2S04,3Na2S04 ; 

2Li2S04,3Ag2S04 ;  Li2S04,Na2S04  ;  Na2S04,3K2S04,  and 

E2S04,3Ag2S04. 
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The  first  three  of  these  compounds  separate  as  such  from  the  corre¬ 
sponding  fused  mixtures  ;  the  last  three  are  produced  from  isomorphous 
mixtures  which  have  been  formed  in  the  primary  crystallisations. 
Of  the  foregoing  compounds,  the  only  one  which  is  dimorphous  is 
Li2S04,K2S04,  which  has  a  transition  temperature  at  435°. 

Continuous  freezing  point  curves  have  been  recorded  for  the  systems 
Na2S04  +  K2S04 ;  Na2S04  +  Ag2S04 ;  K2S04  +  Ag2S04. 

Further,  the  compounds  2Li2S04,3Ag2S04  and  2Li2S04,3Na2S04 
form  a  continuous  series  of  mixed  crystals  with  each  of  their  com¬ 
ponents. 

A  continuous  transition  point  curve  has  been  observed  only  in  the 
case  of  the  mixed  crystals  formed  from  sodium  and  silver  sulphates. 
In  most  other  cases  (the  system  Na2S04  + K2S04  is  an  exception)  the 
mixed  crystals  are  transformed  into  conglomerates. 

The  systems  Li2S04  +  Na2S04  and  Li2S04  +  Ag2S04  furnish  new 
types  of  transition  point  diagrams  in  that  the  double  salts  formed  in 
these  systems  decompose  when  the  temperature  is  lowered  ;  thus  the 
compound  2Li2S04,3Na2S04  is  capable  of  existence  only  between  630° 
and  503°,  and  the  compound  2Li2S04,3Ag2S04  only  between  572°  and 
420°.  It  appears,  further,  that  in  these  cases  the  transition  point 
curve  exhibits  a  discontinuity  at  a  concentration  corresponding  with 
the  composition  of  the  double  salt.  J.  0.  P. 

Ionic  and  Chromophoric  Theory  of  Indicators.  Arthur 
Hantzsch  ( Ber .,  1907,  40,  3017—3020). — A  criticism  of  the  views 
recently  expressed  by  Rohland  (this  vol.,  ii,  519).  A.  McK. 

Recent  Investigations  on  Atomic  Weights.  Theodore  W. 
Richards  {Ber.,  1907,  40,  2767 — 2779). — A  lecture  delivered  to  the 
German  Chemical  Society.  A.  McK. 

A  New  Basis  for  Atomic  Weights.  Frederic  Swarts  {Bull. 
Acad.  roy.  Bely.,  1907,  212 — 216). — It  is  suggested  that  the  atomic 
weights  should  be  based  on  the  C.G.S.  system  by  defining  the  molecular 
weight  of  a  substance  as  the  quantity  of  matter,  expressed  in  grams, 
which  in  the  state  of  a  perfect  gas  is  fixed  by  a  pressure,  volume,  and 
absolute  temperature  such  that  PV/T=  10n.  If  P  is  measured  in 
dynes,  V  in  cubic  centimetres,  energy  in  joules,  and  n—  1,  the  new 
atomic  weights  will  equal  the  old  atomic  weights  x  1-2022.  The 
atomic  weight  of  oxygen  will  become  19*2,  that  of  hydrogeD,  1  "21. 

A  system  which  greatly  simplifies  electrochemical  calculations 
would  be  attained  by  fixing  as  the  equivalent  of  an  element  that 
quantity  which  carries  10n  coulombs.  If  n  is  made  equal  to  5,  the 
conversion  of  the  old  system  into  the  new  would  be  effected  by 
multiplying  by  1-0359.  Of  the  two  systems,  the  first  is  preferable  as 
being  based  more  directly  on  chemical  theory.  E.  H. 

The  Most  Urgent  Problem  of  Chemistry.  Raffaele  Nasini 
{Atti  B.  Accad.  Lincei,  1907,  [v],  16,  i,  847 — 853). — A  reply  to  the 
criticisms  of  Wald  ( Das  ndchste  Problem,  der  Chemie ,  Ostwald’s 
Annalen  der  Naturphil.,  6)  on  the  author's  views  (Abstr.,  1905,  ii, 

514).  T.  H.  P. 
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A  New  Laboratory  Drying  Apparatus.  Paul  Drawe  ( Chem . 
Zeit.,  1907,  31,  655). — The  apparatus  consists  of  an  outer  horizontal 
copper  cylinder,  50  cm.  x  17  cm.,  through  which  passes  lengthwise 
a  copper  tube,  60  cm.  x  4  cm.  The  cylinder  contains  either  water  or 
toluene,  and  is  fitted  with  a  Soxhlet’s  double-sphere  condenser ;  the 
vapour  of  the  boiling  liquid  heats  the  tube,  in  which  are  placed  boats 
containing  the  substauce  to  be  dried.  In  cases  where  the  substance  is 
liable  to  undergo  oxidation,  a  stream  of  dry  coal-gas  is  passed  through 
the  tube,  then  through  a  calcium  chloride  drying  tower,  and  sub¬ 
sequently  conveyed  to  the  burner  used  for  heating  the  apparatus. 

W.  H.  G. 
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Loss  of  Nitre  in  the  Chamber  Process.  III.  John  K.  H. 
Jnglis  ( J. .  Soc.  Chem.  Ind,,  1907,  26,  668 — 670). — With  the  object  of 
directly  estimating  any  nitric  acid  that  might  be  present  in  the  flue 
gases,  the  method  of  analysis  previously  employed  (Abstr.,  1906,  ii, 
226)  has  been  further  elaborated.  From  the  results  so  obtained,  the 
author  concludes  that  a  considerable  portion  of  the  nitre  is  lost  as 
nitric  peroxide  and  nitric  oxide,  the  relative  proportions  of  these  two 
substances  depending  on  the  escape  of  sulphur  dioxide.  The  loss  of 
nitre  as  nitrous  oxide  is  less  than  10%  of  the  total  loss.  There  is  also 
a  possible  reduction  to  nitrogen.  W.  H.  G. 

Selenium.  William  CEchsner  de  Coninck  and  Raynaud  (Bull. 
Acad.  roy.  Belg.,  1907,  365). — When  a  moderately  concentrated 
aqueous  solution  of  selenious  acid  is  treated  with  a  solution  of  sulphur 
dioxide,  saturated  at  the  ordinary  temperature,  the  selenium  is 
precipitated.  After  exposure  to  diffused  daylight,  part  of  the  latter 
gradually  acquires  a  metallic  appearance  and  is  transformed  into  grey 
crystalline  leaflets  having  a  fine  lustre  ;  the  remainder  undergoes  a 
slight  agglomeration,  but  does  not  change  colour  and  remains 
amorphous.  The  former  change  is  visibly  enhanced  by  sunlight.  The 
authors  consider  that  in  this  precipitation  at  least  two  varieties  of 
selenium  are  formed.  E.  H. 

Action  of  Fluorine  on  Selenium  in  Glass  Vessels.  Paul 
Lebeau  ( Gompt .  rend.,  1907,  144,  1347 — 1348). — In  continuation  of 
previous  work  (this  vol.,  ii,  540)  on  Prideaux’s  supposed  selenium 
hexafluoride  (Trans.,  1906,  89,  316),  and  in  reply  to  Ramsay  ( Compt . 
rend.,  1907,  144,  1196),  it  is  suggested  that  Prideaux’s  compound  may 
be  a  mixture  of  oxyfluorides,  or  of  a  fluoride  with  oxyfluoride,  since  on 
fractionation  it  can  be  separated  into  products  of  different  density  and 
composition.  Ramsay’s  suggestion  (loc.  cit.)  that  the  formation  of 
selenium  tetrafluoride,  when  selenium  is  treated  with  fluorine  in 
copper  vessels,  is  due  to  the  reducing  action  of  the  copper  is  insufficient 
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as  an  explanation  of  this  reaction,  since  the  tetrafluoride  is  also  formed 
when  selenium  is  treated  with  fluorine  in  platinum  vessels,  and  in  the 
action  of  fluorine  on  selenium  in  presence  of  glass.  T.  A.  H. 

Preparation  of  Selenic  Acid  from  Selenious  Acid.  It.  Th. 

Glauser  ( Chern .  Zeit.,  1907,  31,  630). — Selenic  acid  is  readily  prepared 
from  selenious  acid  by  the  electrolysis  of  a  strong  solution  of  the  latter 
in  concentrated  nitric  acid  at  temperatures  between  50 — 80°,  with  an 
anode  current  density  of  4 — 5  amperes  per  sq.  cm.  for  quantities  of 
solution  of  roughly  100  c.c.  and  a  small  cathode  current  density. 
Under  these  conditions,  it  is  possible  to  convert  1  gram  of  selenium 
dioxide  completely  into  selenic  acid  in  four  to  five  ampere  hours. 

W.  H.  G. 

Application  of  the  Law  of  Mass  Action  to  the  Combustion 
of  Nitrogen  in  the  High  Tension  Flame.  W.  NOranen  and  Max 
Le  Blanc  ( Zeitsch .  Elektrochem.,  1907,  13,  297 — 305). — The  flame  is 
produced  by  the  passage  of  an  alternating  current  of  50  periods  per 
second,  transformed  to  4000  or  6000  volts,  between  electrodes  con¬ 
sisting  of  Nernst  filaments.  A  mixture  of  oxygen  and  nitrogen  is 
exposed  to  the  flame  in  a  glass  globe  until  equilibrium  is  attained. 
The  results  show  that  the  value  of  the  expression  [N0]2/[N2][02]  is  nearly 
constant  when  the  percentage  of  oxygen  in  the  mixture  is  increased 
from  3  to  87,  provided  the  current  is  kept  constant.  This  result  is  to 
be  expected  if  the  reaction  NO  =  N  4-0  is  unimolecular  in  those  parts 
of  the  flame  where  the  temperature  is  too  low  for  equilibrium  to  be 
reached. 

Other  experiments  in  which  the  gases  from  the  flame  are  cooled 
rapidly,  by  means  of  a  water-cooled  quartz  tube,  show  that  larger  yields 
of  nitric  oxide  are  obtainable  in  this  way  and  that  the  law  of  mass 
action  still  holds  good.  T.  E. 

Some  Oxidising  and  Decolorising  Properties  of  Graphite. 

Henri  Louis  Dejust  ( Compt .  rend.,  1907, 144, 1264 — 1265). — Graphite 
will  decolorise  solutions  of  litmus,  red  wine,  or  sulphoindigotic  acid. 
By  shaking  100  c.c.  of  a  solution  of  litmus  containing  0'98%  extract  at 
100°  with  5  grams  of  commercial  graphite  (containing  79%  carbon)  for 
thirty  seconds,  it  is  completely  decolorised.  The  decolorising  power  is 
reduced  by  purification  of  the  graphite.  The  acid,  neutral,  or  alkaline 
condition  of  the  liquid  has  very  little  effect  on  the  activity  of  graphite, 
but  a  considerable  influence  on  that  of  animal  charcoal.  The  decoloris¬ 
ing  values  of  graphite  and  charcoal  in  terms  of  the  thickness  of  the 
partially  decolorised  liquid  having  the  same  intensity  of  colour  as  unit 
thickness  of  the  original  solution  being  :  graphite  (containing  79% 
carbon),  6'8  in  neutral  solution ;  graphite  (containing  93T%  carbon), 
2  in  neutral  and  alkaline  solution,  2-2  in  acid  solution ;  animal  char¬ 
coal,  1‘8  in  alkaline  solution,  complete  decolorisation  in  neutral  and 
acid  solution.  A  solution  of  p-phenylenediamine  in  contact  with 
graphite  in  air  acquires  a  brown  coloration  (compare  Cazeneuve, 
Abstr.,  1890,  690).  The  graphite  will,  however,  decolorise  in  the 
absence  of  all  air  other  than  that  occluded.  E.  H. 
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Revision  of  the  Atomic  Weight  of  Potassium.  II.  The 
Analysis  of  Potassium  Bromide.  Theodore  W.  Richards  and 
Edward  Mueller  (Zeitsch.  anorg.  Chem.,  1907,  53,  423 — 445  ;  J.  Amer. 
Ghem.  Soc.,  1907,  29,  639 — 656). — As  it  was  found  that  potassium 
bromide  could  not  readily  be  purified,  pure  potassium  oxalate  and  pure 
bromine  were  prepared  and  the  pure  bromide  then  obtained  by  direct 
action  of  bromine  on  the  oxalate. 

In  addition  to  the  bromide  prepared  from  the  two  samples  of 
oxalate,  a  third  supply  was  obtained  by  the  action  of  potassium 
hydroxide  (prepared  by  an  electrolytic  method)  on  ammonium 
bromide. 

The  precautions  taken  in  precipitating,  washing,  and  drying  the 
silver  salt  were  practically  the  same  as  those  described  in  previous 
papers.  Before  being  weighed  out,  the  potassium  bromide  was  fused 
on  platinum  in  a  current  of  nitrogen. 

The  mean  of  four  determinations  of  the  ratio  KBr :  AgBr  gave  for 
the  atomic  weight  of  potassium  the  value  39T135,  whilst  twelve  very 
concordant  values  for  the  ratio  KBr  :  Ag  gave  as  a  mean,  K  =  39*1 143. 
The  corresponding  ratios  with  the  chloride  (Richards  and  Staehler, 
Abstr.,  1906,  ii,  848)  gave  for  the  atomic  weight  the  values  39T134 
and  39 ‘1145  respectively. 

Combining  the  values  obtained  in  all  the  series,  K  =  39T14  (O  =  16»), 
may  be  taken  as  the  most  probable  value  [Ag=  107*93,  01  =  35*473, 
Br=  79*953].  G.  S. 

Preparation  of  Lithia.  Robert  de  Forcrand  ( Compt .  rend., 
1907,  144,  1321 — 1323). — The  methods  suggested  by  Troost  (Ann. 
chim.  phys.,  1857,  [iii],  51,  112)  for  the  preparation  of  lithia,  namely  : 
(1)  combustion  of  the  metal,  contained  in  an  iron  crucible,  in  a  current 
of  oxygen ;  (2)  decomposition  of  the  nitrate  at  a  red  heat  in  a  silver 
crucible,  and  (3)  ignition  of  a  mixture  of  the  carbonate  with  carbon  in 
a  platinum  crucible,  yield  impure  products. 

Kahlbaum’s  lithium  hydroxide  contains  0*91%  of  impurities  (ferric 
oxide  and  silicates),  and  on  ignition  at  660°  in  a  platinum  crucible  in 
a  current  of  dry  hydrogen,  is  dehydrated  in  from  seven  to  eight  hours, 
or  in  one  hour  at  780°,  yielding  lithium  oxide  as  a  colourless,  porous 
mass,  which  begins  to  volatilise  at  800°  to  820°.  Hydrated  lithium 
hydroxide,  LiOH,H20  (Abstr.,  1906,  ii,  445),  is  converted  similarly 
into  lithia  when  heated  in  a  current  of  hydrogen  at  780°  during  one 
hour.  T.  A.  H. 

Ammonium  Amalgam.  George  McPhail  Smith  ( Ber .,  1907, 
40,  2941—2947;  J.  Amer.  Chem.  Soc.,  1907,  29,  844—855.  Com¬ 
pare  Le  Blanc,  Abstr.,  1890,  1204;  Moissan,  1902,  ii,  71;  this 
vol.,  ii,  459  ;  Rich  and  Travers,  Trans.,  1906,  89,  872). — The 
author  considers  Le  Blanc’s  view  that  ammonium  amalgam  is  a 
compound  of  ammonium  and  mercury  to  be  correct.  Moissan’s  ex¬ 
periments  were  repeated  with  the  amalgams  of  sodium,  potassium, 
lithium,  barium,  strontium,  and  calcium  in  ammonium  hydroxide 
solution  as  well  as  ammonium  chloride,  and  although  the  sodium 
amalgam,  for  example,  swells  twenty-fold  in  ammonium  chloride  solu¬ 
tion,  there  is  only  a  slight  increase  in  volume  in  aqueous  ammonia. 
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The  conclusion  is  drawn  that  Moissan’s  experiments  are  irrelevant. 
Evidence  is  submitted  that  this  amalgam  is  strictly  analogous  to  those 
of  the  alkali  or  alkaline  earth  metals,  and  that  the  ammonia  amalgam 
is  a  solution  of  Hgm*HH4  in  mercury  where  m  is  large  (compare  this 
vol.,  ii,  463).  W.  R. 

Action  of  Ozone  on  Metallic  Silver  and  Mercury.  Wilhelm 
Manchot  and  W.  Kampschulte  (Ber.,  1907,  40,  2891 — 2898). — The 
black  stain  produced  by  the  action  of  ozone  on  silver  is  best  shown 
when  the  metal  is  heated  in  a  flame  and  then  allowed  to  cool  while  the 
ozone  impinges  on  it.  Experiments  at  different  temperatures  show  that 
the  maximum  effect  is  produced  between  220°  and  240°.  At  higher 
temperatures,  the  iridescent  coloration  is  less  marked,  and  at  450°  no 
change  is  noticeable.  Dry  and  moist  ozone  produce  similar  effects  ;  the 
concentration  of  the  ozone  employed  was  O’ 2  volume  per  cent.  The 
silver  surface  must  be  specially  purified,  as  otherwise  darkening  occurs 
at  the  ordinary  temperature.  The  best  method  is  to  wash  several 
times  with  benzene,  polish  with  moist  sand,  and  rub  with  a  clean,  dry 
cloth.  It  has  been  found  that  minute  traces  of  numerous  substances 
when  present  on  the  surface  of  the  metal  will  cause  a  blackening  at  the 
ordinary  temperature.  Included  in  such  substances  are  the  oxides  of 
most  of  the  heavy  metals,  and  finely-divided  [ruthenium,  palladium,  and 
platinum,  in  fact,  substances  which  act  as  catalytic  oxygen  carriers. 

When  a  sheet  of  silver,  which  has  been  blackened  by  ozone,  is 
strongly  heated,  the  colour  disappears,  but  when  exposed  to  ozone 
again  at  the  ordinary  temperature,  is  immediately  blackened  ;  this  is 
probably  due  to  minute  particles  of  oxide  which  have  not  been  decom¬ 
posed  at  the  high  temperature.  A  plate  which  has  been  immersed  in 
dilute  nitric  acid  for  several  hours  and  then  thoroughly  washed  and 
dried  is  also  immediately  blackened  at  the  ordinary  temperature,  and 
it  retains  this  property  even  after  being  heated  to  just  below  the  melt¬ 
ing  point.  A  thorough  rubbing  with  sand,  however,  destroys  the 
activity.  The  increased  activity  of  silver,  due  to  the  treatments  already 
mentioned,  gradually  diminishes  when  the  plate  is  kept. 

The  colorations  produced  at  higher  temperatures  are  more  permanent 
than  those  obtained  at  the  ordinary  temperature. 

In  the  case  of  mercury,  brown  vapours  are  noticeable  at  120°,  and 
these  increase  to  a  temperature  of  170°,  when  the  metallic  surface 
assumes  a  blue  colour.  At  temperatures  above  170°,  the  effects  are 
less  marked,  and  at  250°  no  change  in  the  appearance  of  the  metal  can 
be  observed.  J.  J.  S. 

Gaylussite  and  a  Second  Double  Salt  of  Calcium  and 
Sodium  Carbonates.  O.  Butschli  (/.  pr.  Chem.,  1907,  [ii],  75, 
556 — 560.  Compare  this  vol.,  ii,  544). — In  continuation  of  his 
investigation  of  the  double  carbonates  of  calcium,  the  author  has 
studied  the  formation  of  gaylussite.  This  is  formed  by  the  action  of 
an  excess  of  a  saturated  solution  of  sodium  carbonate  on  calcium 
chloride,  or  on  either  of  the  two  calcium  potassium  carbonates 
described  previously  ;  it  loses  its  water  of  crystallisation  at  1 05°, 
becoming  opaque.  The  gaylussite  crystals  are  re-formed  by  the  action 
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of  saturated  aqueous  sodium  carbonate  on  the  effloresced  substance. 
A  second  calcium  sodium  carbonate ,  CaC03,Na2C03.2H20,  is  obtained 
in  rhombic  or  monoclinic  crystals  by  the  action  of  sodium  hydroxide 
and  carbonate  on  precipitated  calcium  carbonate.  The  hexagonal 
calcium  potassium  carbonate,  2CaC03,3K2C03,6II20,  is  formed  by  the 
action  of  saturated  potassium  carbonate  solutions  on  either  of  the  two 
calcium  sodium  carbonates. 

Whilst  the  formation  of  calcium  sodium  carbonate  takes  place  rapidly 
from  amorphous  calcium  carbonate  ;  arragonite  crystals  yield  only  a 
moderate  amount,  and  calc  spar  almost  none,  of  the  double  carbonate 
when  in  contact  with  sodium  carbonate  solution  for  thirty-six  hours. 
These  differences  in  behaviour  of  the  various  forms  of  calcium  carbonate 
are  applied  to  the  determination  of  the  nature  of  animal  calcium 
carbonate  deposits.  G.  Y. 

Phosphates  of  Magnesium  and  Iron.  Frank  K.  Cameron  and 
James  M.  Bell  {J.  Physical  Chem.,  1907,  11,  363 — 368). — The 
composition  of  the  acid  solutions  in  equilibrium  with  the  phosphates 
of  magnesium  and  iron  respectively  at  25°  has  been  determined  by 
solubility  measurements  in  the  usual  way. 

In  the  case  of  magnesium,  the  solutions  were  prepared  by  adding 
dimagnesium  phosphate,  MgHP04,3H20,  to  solutions  of  phosphoric 
acid  of  varying  concentration  and  agitating  continuously  until 
equilibrium  was  attained.  The  stable  solid  in  contact  with  the  more 
dilute  solutions  is  the  dimagriesium  phosphate  just  mentioned,  whilst 
very  concentrated  solutions,  containing  over  700  grams  of  phosphoric 
acid  (P205)  per  litre,  are  in  equilibrium  with  the  compound 
MgH4(P04)2,asH20.  For  solutions  in  contact  with  the  former  salt, 
the  proportion  of  magnesia  in  solution  increases  regularly  with 
increased  concentration  of  phosphoric  acid,  whilst  for  those  in 
equilibrium  with  the  latter  salt,  the  concentration  of  magnesia 
diminishes  with  increasing  phosphoric  acid  concentration.  Some 
evidence  has  been  obtained  that  a  magnesium  phosphate  more  basic 
than  the  diphosphate  exists  at  25°  in  contact  with  very  dilute  solutions 
of  phosphoric  acid. 

The  action  of  water  or  of  dilute  phosphoric  acid  on  ferric  phosphate 
(compare  Abstr.,  1904,  ii,  655)  is  similar  to  that  on  the  phosphates  of 
calcium  and  magnesium,  the  acid  being  removed  more  rapidly  than 
the  base  so  that  a  more  basic  precipitate  results.  In  the  former  case, 
however,  the  composition  of  the  solid  phase  varies  continuously, 
indicating  the  formation  of  a  solid  solution.  G.  S. 

Electrolytic  Precipitation  of  Zinc.  Ralph  C.  Snowdon 
(/.  Physical  Chem.,  1907,  11,  369 — 381). — The  metal  was  deposited 
both  irom  acid  and  alkaline  solutions  of  varying  concentrations  at 
20°,  40°,  and  70°,  a  rapidly  rotating  zinc  cathode  between  two  zinc 
anodes  being  employed.  Attention  was  specially  directed  to  the 
conditions,  including  voltage  (between  the  terminals)  and  current 
density,  necessary  for  obtaining  good  deposits,  and  the  results  of 
numerous  experiments  are  given  in  tabular  form. 

The  results  depend  very  largely  on  the  speed  at  which  the  cathode 
is  rotated,  but  the  majority  of  the  experiments  had  been  made  before 
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this  fact  was  discovered.  When  the  cathode  is  rotated  very  rapidly, 
good  deposits  can  be  obtained  in  acid  and  alkaline  solutions  even  with 
a  current  density  of  60  amp./dm2.  The  deposits  from  alkaline  solutions 
are  smoother  than  those  obtained  in  the  presence  of  acid  ;  moreover, 
the  voltage  across  the  terminals  in  the  former  case  is  very  low  and 
the  current  efficiency  high.  An  increase  in  concentration  or  in 
temperature  causes  an  increase  in  the  size  of  the  crystals  of  the 
deposit,  whilst  an  increase  in  the  current  density  has  the  opposite 
effect. 

The  effect  of  reducing  agents,  such  as  resorcinol  and  formaldehyde, 
on  the  character  of  the  deposit  has  also  been  investigated.  G.  S. 

Potential  and  Nature  of  Alloys.  Nicolai  A.  Pushin  ( J '.  Russ. 
Phys.  Chem,  Soc.,  1907,  39,  353 — 398.  Compare  Trans.,  1897,  71, 
417;  Abstr.,  1898,  ii,  582  ;  1905,  ii,  146;  this  vol.,  ii,  325).— The 
potential  curves  of  the  alloys,  tin  and  bismuth,  zinc  and  cadmium, 
confirm  the  results  obtained  by  other  methods,  that  these  metals 
form  no  definite  compounds  and  no  solid  solutions  with  one  another. 

The  alloys  formed  by  zinc  with  copper,  silver  and  gold  are  very 
similar  to  one  another.  All  the  physical,  chemical,  and  mechanical 
properties  of  these  alloys  indicate  the  existence  of  a  whole  series  of 
definite  compounds  of  the  types  ZnfiM,  Zn4M,  Zn2M,  ZnM,  ZnMg 
(where  M  =  Cu,  Ag,  A  u).  The  potential  curve  of  zinc-copper  indicates 
all  these,  with  the  possible  exception  of  Zn4Cu.  Contrary  to  Shepherd 
(Abstr.,  1904,  ii,  662),  it  is  shown  that  Roberts-Austen’s  melting  point 
curve  does  not  indicate  merely  the  existence  of  solid  solutions  between 
zinc  and  copper,  but  is  in  complete  accordance  with  the  existence  of  all 
these  definite  compounds.  The  potential  curve  of  zinc-silver  alloys 
indicates  all  these  compounds  with  the  exception  of  ZnAg.  Petrenko’s 
formulse  for  these  alloys  (Abstr.,  1906,  ii,  284)  are  probably  incorrect. 
The  potential  curve  of  zinc-gold  only  indicates  three  compounds, 
Zn6Au,  Zn2Au,  ZnAu,  and  possibly  the  formation  of  solid  solutions 
between  gold  and  ZnfiAu,  Zn6Au  and  Zn2Au,  and  ZnAu  and  Au. 
Contrary  to  Yogel  (Abstr.,  1906,  ii,  287,  288),  it  is  considered  that 
such  compounds  as  ZngAu  and  Zn5Au3  do  not  exist. 

The  potential  curve  for  cadmium-copper  indicates  :  (1)  the  compound 
Cd2Cu,  which  is  very  similar  to  Zn2Cu,  -Ag,  -  Au  ;  (2)  solid  solutions  of 
cadmium  in  Cd2Cu,  and  (3)  of  Cd2Cu  in  copper. 

In  all  the  systems  investigated,  the  more  electro-positive  element 
forms  solid  solutions  of  considerable  concentration.  In  general,  the 
light  metals  of  the  second  group  give  alloys  with  the  heavy  metals  of 
the  first  and  vice  versd.  The  alloys  formed  by  tin  with  copper,  silver, 
and  gold  are  very  similar  to  one  another  and,  contrary  to  Neville  and 
Heycock  {Phil.  Trans.,  1897,  A,  189,  40),  the  system  tin-silver  is 
shown  to  be  completely  analogous  with  the  system  tin-copper  and  not 
with  that  of  lead-silver.  The  potential  curves  indicate  the  compounds 
SnCu2,  SnCu3,  SnAg3,  and  possibly  SnAg5  or  Ag6,  Sn2Au,  SnAu. 
The  three  metals,  tin,  copper,  and  silver,  form  alloys  together  of  very 
low  melting  point ;  the  potential  diagram  indicates  the  possibility  of  a 
gradual  transition  from  Cu3Sn — *Cu2AgSn  — *•  CuAg2Sn— *  Ag3Sn. 

Z.  K. 


INORGANIC  CHEMISTRY. 


619 


Action  of  Nitric  Acid  on  Certain  Alloys.  Clemente 
Montemartini  and  Ettore  Colonna  (Atti  R.  Accad.  Sci .  Torino,  1 907, 
42,  551—564.  Compare  Abstr.,  1892,  1278,  1279,  1402).— The 
authors  have  determined  the  amounts  of  ammonia  evolved  when  the 
following  zinc  alloys  are  treated  with  nitric  acid  in  large  excess  and  in 
concentration  varying  from  0'25%  to  60%,  the  temperature  in  all  cases 
lying  between  7°  and  10°.  Curves  are  given  showing  the  amounts  of 
ammonia  evolved  per  1  gram  of  alloy  for  the  acids  of  different 
strength.  Zinc-magnesium  alloy  containing  10,36%  of  magnesium; 
zinc-aluminium  with  8‘45%  A1  ;  zinc-cadmium  containing  9  91%  Cd  ; 
zinc-bismuth,  9 ’01  %  Bi ;  zinc-tin,  12'35%  Sn  ;  zinc-copper,  6-36%Cu; 
zinc-silver,  10’20%  A g. 

For  the  zinc-silver  and  zinc-copper  alloys,  the  production  of  ammonia 
is  greatest  for  the  most  dilute  acid.  The  zinc-tin  alloy  curve  exhibits 
two  maxima,  one  for  very  dilute  and  the  other  for  about  40%  acid. 
The  other  curves  indicate  a  maximum  production  of  ammonia  for  an 
acid  of  moderate  concentration.  In  all  cases  the  formation  of 
ammonia  tends  to  cease  when  very  concentrated  acid  is  used.  With 
none  of  the  alloys  was  hydrogen  produced  by  the  action  of  27’5% 
nitric  acid.  T.  H.  P. 

Reduction  of  Zinc  Oxide.  F.  O.  Doeltz  and  C.  A.  Graumann 
( Metallurgie ,  1907,  4,  290 — 293). — The  reduction  of  zinc  oxide  by 
carbon  in  an  atmosphere  of  nitrogen  begins  at  800°  and  increases 
rapidly  with  the  temperature.  The  reduction  by  carbon  monoxide 
commences  at  600°,  and  also  increases  rapidly  with  rising  tem¬ 
perature.  C.  H.  D. 

Melting  Point  of  Lead  Oxide.  F.  O.  Doeltz  and  Wl. 
Mostowitsch  ( Metallurgie ,  1907,  4,  289 — 290). — Pure  lead  oxide 
melts  at  906°.  The  sintering  observed  at  850°  when  the  powdered 
substance  is  slowly  heated,  is  due  to  sublimation,  and  has  also  been 
noticed  in  the  cases  of  zinc  oxide,  cadmium  oxide,  and  lead  sulphide. 

C.  H.  D. 

Chemical  Equilibrium  of  the  Reaction  between  Lead  Sul¬ 
phide  and  its  Oxidation  Products.  II.  Rudolf  Schenck  and 
W.  Rassbach  ( Ber 1907,  40,  2947 — 2950.  Compare  this  vol.,  ii, 
546). — Doeltz  and  Mostowitsch’s  determination  that  lead  oxide  has 
m.  p.  906°  (preceding  abstract)  necessitates  some  modification  of 
the  authors’  views.  The  fact  that,  on  heating  lead  sulphide  with 
oxide  and  metal,  the  equilibrium  pressure  of  the  sulphur  dioxide 
obtained  for  any  temperature  between  700°  and  850°  is  less  than  that 
found  when  a  small  excess  of  sulphur  dioxide  reacts  with  the  solid 
product  is  explained  as  due  to  lead  sulphate  being  formed  in  addition  to 
the  sulphide  and  oxide.  The  lead  oxide  is  not,  however,  saturated  with 
sulphate,  but  the  sulphate  solution  saturated  with  oxide  is  in  equili¬ 
brium  with  solid  oxide.  A  diagram  is  given  connecting  all  the  possible 
reactions  between  lead,  its  oxide,  sulphide  and  sulphate,  and  sulphur 
dioxide.  W.  R. 
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Alloys  of  Copper,  Silver,  and  Lead.  K.  Friedrich  and 
A.  Leroux  ( Metallurgie ,  1907,  4,  293—315). — A  complete  study  of 
the  binary  and  ternary  alloys  of  copper,  silver,  and  lead  has  been 
made.  The  freezing  point  curve  of  the  copper-silver  alloys  is  in  agree¬ 
ment  with  that  determined  by  Heycock  and  Neville  (Abstr.,  1897,  ii, 
245),  but  a  determination  of  the  solidus  and  of  the  eutectic  times 
enables  the  diagram  to  be  completed.  Silver  forms  a  solid  solution 
containing  up  to  60%  of  copper  at  the  ordinary  temperature.  The 
copper  crystals  are  free  from  silver. 

The  freezing  points  found  for  the  copper-lead  alloys  are  in  agree¬ 
ment  with  those  found  by  Heycock  and  Neville  ( loc .  cit.). 

The  freezing  point  surface  of  the  ternary  system  is  represented  by  a 
projection  on  a  triangular  diagram,  and  by  a  series  of  sections  cut 
parallel  with  the  sides  of  the  triangle.  The  ternary  eutectic  contains 
97-5%  lead,  0'5%  copper,  and  2-0%  silver,  and  melts  at  302°.  The 
three  types  of  crystals  observed  are  :  copper  containing  some  silver 
and  possibly  a  little  lead,  silver  containing  both  copper  and  lead,  and 
practically  pure  leadJ  Within  certain  limits  of  composition,  separa¬ 
tion  into  two  liquid  layers  takes  place,  but  this  tendency  to  separate 
is  lessened  by  the  presence  of  silver. 

The  paper  is  illustrated  with  thirty-four  photo-micrographs. 

C.  H.  D. 

Complex  Carbonates.  Thomas  B.  Wood  and  Humphrey  0. 
Jones  ( Proc .  Camb.  Phil.  Soc.,  1907,  14,  171 — 176). — The  copper 
potassium  carbonate,  K2C03,Cu003,  obtained  by  Reynolds  (Trans., 
1898,  73,  263)  by  adding  copper  acetate  to  a  concentrated  solution  of 
potassium  carbonate,  is  also  obtained  by  shaking  for  several  days  a 
solution  of  100  grams  of  potassium  carbonate  in  100  c.c.  of  water 
with  a  mixture  of  the  basic  copper  carbonate,  CuC03,Cu(0H)2,2H20, 
potassium  carbonate,  and  hydrogen  carbonate  in  the  proportions 
required  by  the  equation  CuC03,Cu(0H)2,2H20  +  2KHC03  +  K2C03  = 
2CuC03,K2C03+  4H20.  The  double  salt  decomposes  in  contact  with 
water,  with  the  production  of  basic  copper  carbonate.  A  solution  of 
potassium  carbonate  containing  85  grams  to  100  c.c.  of  water  dis¬ 
solves  the  double  carbonate,  forming  a  deep  blue  solution,  which,  if  not 
saturated  with  copper  carbonate,  does  not  change  on  boiling. 

Solutions  of  basic  copper  carbonate  give  a  precipitate  of  copper  hydr¬ 
oxide  on  heating  j  the  addition  of  potassium  hydrogen  carbonate  prevents 
this  decomposition.  If  potassium  hydroxide  is  added  to  the  hot  solu¬ 
tions  which  are  stable  on  boiling,  a  precipitate  of  copper  hydroxide  is 
at  once  obtained.  From  this  it  follows  that  the  function  of  the 
hydrogen  carbonate  in  the  solutions  of  Soldaini  (Abstr.,  1877,  i,  345) 
and  Ost  (Abstr.,  1890,  ii,  1031)  is  to  ensure  that  the  copper  and 
potassium  are  combined  with,  or  in  equilibrium  with,  C03  ions  and  not 
with  hydroxyl  ions.  From  its  behaviour  on  electrolysis,  the  double 
salt  probably  has  the  formula  suggested  by  Reynolds,  and  dissociates 
into  the  ions  2K  and  Cu(C03)2.  The  anion,  Cu(C03)2,  dissociates 
partially  into  Cu  and  C03  ions,  since  the  copper  is  precipitated  by 
ammonium  sulphide  and  potassium  ferrocyanide.  From  analytical 
results,  it  is  probable  that  Groger’s  salt  (Abstr.,  1901,  ii,  240)  is  a 
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mixture  ;  a  solution  of  this  salt  in  a  strong  solution  of  potassium 
carbonate  deposits  the  double  carbonate,  K2C03,CuC03,H20,  described 
by  Reynolds  ( loc .  cit .)  ;  the  formation  of  the  salt  K2C03,CuC03,4H20, 
obtained  by  this  author,  was  not  observed.  The  pink  double  cobalt 
potassium  carbonate,  K2C03,OoC03,4H20,  prepared  by  Deville,  is 
similar  to  the  corresponding  copper  salt  ;  its  solution  does  not  give 
any  precipitate  on  boiling,  but  becomes  blue,  returning  to  the  original 
pink  colour  when  cool.  From  its  behaviour  on  electrolysis,  it  is  prob¬ 
able  that  there  is  present  the  complex  ion  Co(C03)2,  which  is  pink  and 
negatively  charged.  W.  H.  G. 

[Millon’s  Base.]  H.  Gaudechon  ( Gompt .  rend.,  1907,  144, 
1268 — 1270). — When  recently  precipitated  yellow  mercuric  oxide, 
which  either  has  not  been  dried,  or  has  been  dried  in  a  vacuum  at 
15°,  is  added  to  ammonia,  the  compound,  (NHg2)20,nH20,  is  formed 
immediately.  Gerresheim’s  tetrahydrate  is  obtained  under  these 
conditions  as  an  amorphous,  yellow  powder.  The  only  hydrate  stable 
in  dry  air  at  10 — 15°  is  (NHg2)20,H20.  The  tetrahydrate  is  stable 
at  0 — 20°  in  an  atmosphere  saturated  with  water,  but  free  from  carbon 
dioxide,  but  in  dr}r  air  containing  ammonia  it  loses  3H20,  forming  the 
brown,  amorphous  monohydrate,  which  reabsorbs  water  from  a  moist 
atmosphere,  passing  back  into  the  yellow  tetrahydrate.  By  heating 
the  latter  at  100°  in  an  atmosphere  containing  ammonia,  but  free 
from  carbon  dioxide,  Weyl’s  anhydrous  base,  (NHg2)20,  is  obtained  in 
a  brown,  amorphous  condition.  This  absorbs  4H20  when  kept  in  air 
saturated  with  water,  and  re-acquires  a  yellow  colour.  The  anhydrous 
base  can  also  be  prepared  by  treating  mercuric  oxide  at  100°  with 
gaseous  ammonia,  but  is  then  formed  in  a  condition  in  which  it  does 
not  absorb  water. 

When  the  finely-ground  base,  free  from  carbonate,  is  boiled  with 
water,  it  completely  decomposes  according  to  the  equation : 

(NHg2)20  +  3H20  =  2N  H3  +  4HgO. 

The  decomposition  is  slow,  and  the  reaction  is  shown  to  be  a  balanced 
one.  The  mercuric  oxide  separates,  not  in  the  known  yellow  or  red 
form,  but  as  transparent,  brown  needles.  E.  H. 

Solubility  of  Alumina  in  Aluminium  Sulphide  and  of 
Magnesia  in  Magnesium  Sulphide.  Marcel  Houdard  (Compt. 
rend.,  1907,  144,  1349 — 1351). — By  heating  alumina  in  five  times  its 
weight  of  aluminium  sulphide  in  the  electric  furnace,  the  crucible 
being  suitably  insulated  to  allow  of  slow  cooling,  a  mass  is  obtained, 
which,  on  treatment  with  hydrochloric  acid,  leaves  a  residue  of  alumina 
crystallising  in  rhombohedra,  which  act  on  polarised  light.  Attempts 
to  produce  coloured  alumina  crystals  by  means  of  chromium,  under 
these  conditions,  were  unsuccessful. 

By  the  same  method,  using  magnesia  and  magnesium  sulphide, 
cubical  crystals  of  magnesia  were  obtained,  having  D°  3-579 — 3-582 
(compare  Ditte,  Copipt.  rend.,  1871,73,  111,  191,  and  Moissan,  Abstr., 
1894,  ii,  281).  The  crystallised  magnesia  dissolves  slowly  in  warm 
hydrochloric  or  nitric  acid,  and  rapidly  in  warm  sulphuric  acid.  The 
crystals  are  without  action  on  polarised  light.  T.  A.  H. 
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Absolute  Atomic  Weight  of  Manganese.  Gust  aye  D. 
Hinrichs  ( Compt .  rend.,  1907,  144,  1343 — 1344). — Using  the  data 
afforded  by  Baxter  and  Hines’  revision  of  the  atomic  weight  of 
manganese  (this  vol.,  ii,  28)  and  applying  the  method  of  calculation 
suggested  previously  (Abstr.,  1893,  ii,  317),  the  author  finds  that  the 
value  55  should  be  accepted  for  the  atomic  weight  of  manganese  in 
place  of  the  value  54‘951  to  54*959,  adopted  by  Baxter  and  Hines. 
The  value  deduced  from  the  first  series  of  determinations  made  by 
these  authors  is  shown  to  be  more  trustworthy  than  those  obtained 
from  the  second,  third,  and  fourth  series  of  determinations. 

T.  A.  H. 

Alloys  of  Nickel  and  Tin.  Emile  Vigouroux  (Compi.  rend., 
1907,  144,  1351 — 1353.  Compare  this  vol.,  ii,  354). — Alloys  of  nickel 
and  tin  containing  respectively  9*01,  22*74,  35  05,  and  37*50%  of  the 
latter  metal  were  prepared.  All  of  these  were  magnetic,  and,  on 
treatment  with  nitric  acid,  the  greater  part  of  the  nickel  passed  into 
solution,  leaving  a  crystalline  residue  mixed,  in  the  case  of  the  alloys 
richer  in  tin,  with  some  metastannic  acid,  which  could  be  removed  by 
treatment  with  a  solution  of  potassium  hydroxide.  The  crystalline 
residue  has  the  composition  represented  by  the  formula  Ni3Sn,  is 
bright  brown  in  colour,  non-inagnetic,  has  D°  8*98  (calculated,  8*17), 
and  is  soluble  in  molten  nickel.  At  a  red  heat,  it  is  attacked  by 
oxygen  and  also,  with  incandescence,  by  chlorine  ;  hydrochloric  acid 
attacks  it  at  the  atmospheric  temperature,  and  dissolves  it  completely  on 
warming.  Sulphuric  acid  or  aqua  regia  effects  solution  more  rapidly. 
Dilute  nitric  acid  has  little  action  even  on  warming,  but  the  con¬ 
centrated  acid  produces  some  metastannic  acid.  T.  A.  H. 

Chromic  Chloride.  II.  Neils  Bjerrum  ( Zeitsch .  physikal.  Chem., 
1907,  59,  581 — 604.  Compare  this  vol.,  ii,  554). — In  order  to 
interpret  the  behaviour  of  concentrated  chromium  chloride  solutions, 
it  is  necessary  to  assume  that  they  contain  a  third  substance  in 
addition  to  the  blue  chromium  chloride  and  the  green  chromium 
chloride  (dichlorochromium  chloride).  This  substance  has  been 
prepared.  It  is  a  green,  crystalline,  very  deliquescent  compound  with 
the  formula  CrCl3,6H20.  One  of  the  three  chlorine  atoms  is  present 
in  the  form  of  a  complex,  so  that  the  substance  may  be  regarded  as  a 
monochlorochromium  chloride  (see  loc.  cit.).  It  can  be  separated  from 
the  other  chromium  chlorides  by  virtue  of  its  solubility  in  a  mixture 
of  equal  volumes  of  ether  and  fuming  hydrochloric  acid.  When  kept, 
it  is  gradually  converted  into  the  dichlorochromium  chloride. 

Solutions,  which  were  left  until  a  state  of  equilibrium  was  reached, 
have  been  examined,  and  the  proportions  of  the  three  chromium 
chlorides  have  been  determined.  The  position  of  equilibrium  is 
affected  by  changes  of  concentration  and  temperature  in  harmony  with 
theory,  and  the  effect  of  adding  various  salts  and  hydrochloric  acid  is 
in  qualitative  agreement  with  the  law  of  mass  action.  J.  C.  P. 

Dehydration  Products  of  Dichlorochromium  Chloride. 
Niels  Bjerrum  ( Ber .,  1907,  40,  2915 — 2917.  Compare  this  vol.,  ii, 
554,  and  Olie,  this  vol.,  ii,  177). — The  green  hydrate  of  chromic 
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chloride,  CrCl3,6H20,  which  loses  2H20  over  sulphuric  acid  in  a 
vacuum,  suffers  a  further  loss  when  kept  over  phosphoric  oxide  under 
1  mm.  pressure  ;  after  four  and  a  half  months  it  is  converted  into  a 
red  substance,  CrCl3,l|H20,  which  forms  a  yellowish-green  solution  in 
water,  changing  to  the  violet-blue  colour  of  the  solution  of  the  green 
chromium  chloride.  The  electrical  conductivity  at  25°  is  less  than  that 
of  the  latter  salt,  but  increases  rapidly  after  a  few  minutes. 

By  heating  the  green  hexahydrate  very  slowly  to  155°  in  a  current 
of  hydrogen  chloride,  52-H20  are  expelled  ;  the  residue  consists  of  a 
red  powder.  C.  S. 

Dichlorochromium  Bromide  and  Dibromochromium  Chloride. 

Niels  Bjerrum  ( Ber .,  1907,  40,  2917 — 2922). — Dibromotetra-aquo- 
chromium  chloride,  [Cr(H20)4Br2]Cl,2H20,  is  precipitated  when  a  cold 
solution  of  dibromotetra-aquochromium  bromide  in  dilute  hydrochloric 
acid  is  saturated  with  hydrogen  chloride.  Its  constitution  is  deduced 
from  its  method  of  formation,  its  colour,  which  resembles  that  of  the 
dibromo-bromide,  and  from  the  ease  with  which  the  halogen  in  the 
metallic  complex  is  brought  into  the  ionised  state  by  solution  in  water 
or  nitric  acid.  The  last-mentioned  property  is  of  the  same  order  as 
in  the  case  of  the  dibromo-bromide,  and  is  much  greater  than  the 
similar  tendency  in  the  case  of  the  dichloro-chloride.  Dichlorotetra- 
aquochromium  bromide,  [Cr(H20)4Cl2]  Br,  prepared  in  a  similar  manner, 
is  an  unstable,  green,  crystalline  powder ;  titration  by  silver  nitrate 
shows  that  only  one  halogen  atom  is  in  the  ionised  state  in  solution, 

Hexahydrated  chromium  bromide  quickly  loses  2H20  over  sulphuric 
acid  in  a  vacuum  ;  further  loss  occurs  very  slowly  and  the  salt  acquires 
a  superficial  brown  colour. 

The  nature  of  the  halogen  in  the  metallic  complex  does  not  affect 
the  colour  of  the  salt,  but  influences  the  solubility.  Thus  the  dibromo- 
chloride  is  insoluble  in  concentrated  hydrochloric  acid,  whereas  the 
dichloro-chloride  is  soluble.  C.  S. 

Chlorochromium  Sulphate,  (CrCl,5H20)S04,3H20.  Rudolf  F. 
Weinland  and  Theodor  Schumann  {Ber.,  1907,  40,  3091 — 3095. 
Compare  Weinland  and  Krebs,  Abstr.,  1906,  ii,  233). — A  chloro¬ 
chromium  sulphate,  CrClS04,8H2O,  is  formed  when  green  hydrated 
chromium  chloride  is  dissolved  in  its  own  weight  of  water,  the  solution 
kept  at  the  ordinary  temperature  for  twenty-four  hours,  and  then  mixed 
with  fairly  concentrated  sulphuric  acid.  It  separates  in  the  form  of 
pale  green,  crystalline  plates.  In  dilute  nitric  acid  solution,  the  chlorine 
is  not  immediately  precipitated  by  silver  nitrate,  whereas  the  S04 
group  is  precipitated  by  barium  chloride.  When  a  20%  solution  of 
the  salt  is  saturated  at  low  temperatures  with  hydrogen  chloride, 
crystals  of  neither  of  the  two  hydrated  chromium  chlorides  separate. 
It  is  not  certain  whether  this  compound  is  identical  with  the  green 
chlorosulphate  crystallising  in  needles  which  has  been  described  pre¬ 
viously  (joe.  cit.).  A  benzenesulphonate,  CrCl(S03Ph)2,8H20,  and  a 
phenohulphonate,  CrCl(S03,C6H4,0H)2,8H20,  may  be  obtained 
by  using  the  corresponding  acids  in  place  of  sulphuric  acid. 

J.  J.  S. 
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Normal  Double  Chromates  of  Potassium.  Max  Groger 
(. Zeitsch .  anorg.  Chem.,  1907,  54,  185 — 195.  Compare  Abstr.,  1905, 
ii,  393  ;  1906,  ii,  451). — The  compounds  in  question  were  prepared  by 
mixing  50  c.c.  of  a  nearly  saturated  potassium  chromate  solution  with 
10  c.c.  of  a  strong  solution  of  the  appropriate  salt,  the  mixture  was 
shaken  for  some  time,  kept  until  the  precipitate  showed  no  further 
change,  and  the  latter  then  separated  and  dried. 

Potassium  barium  chromate,  K2Ba(Cr04)2,  occurs  in  small,  pale 
yellow  granules ;  the  corresponding  strontium  salt  in  light  yellow, 
polygonal  crystals  ;  both  are  decomposed  by  water.  The  calcium  and 
magnesium  double  salts,  K2Ca(Cr04)2,2H20,  thin,  light  yellow  needles, 
and  K2Mg(Cr04)2,2H20,  light  yellow,  prismatic  crystals,  are  both 
soluble  in  water  without  decomposition.  The  zinc  compound, 

K2Zn(Cr04)2,2Ha0, 

occurs  in  large,  light  yellow,  prismatic  crystals,  always  mixed 
with  a  certain  proportion  of  basic  chromate.  The  cadmium  salt, 
K2Cd(Cr04)2,2H20,  forms  transparent,  light  yellow,  granular  crystals, 
decomposed  by  water. 

Unsuccessful  attempts  were  made  to  prepare  a  double  silver  potassium 
chromate.  The  small,  red  granules  obtained  by  the  general  method 
appear  to  be  mixed  crystals  of  the  two  chromates.  Potassium 
mercurous  chromate ,  K2Hg2(Cr04)2,  was  obtained  as  brownish-yellow 
leaflets ;  it  is  slowly  decomposed  by  water  with  precipitation  of  basic 
mercurous  chromate.  Potassium  lead  chromate,  K2Pb(Cr04)2,  was 
obtained  as  a  yellow,  amorphous  precipitate  by  interaction  of  lead 
acetate  and  potassium  chromate,  whilst  by  interaction  of  the  latter 
salt  and  lead  nitrate,  only  mixtures  of  the  double  salt  just  mentioned 
and  basic  lead  nitrate  could  be  isolated. 

The  action  of  potassium  chromate  on  solutions  of  ferrous,  ferric, 
cupric,  mercuric,  and  aluminium  chlorides,  and  of  mercuric  and  bismuth 
nitrates  was  also  investigated,  but  no  definite  double  salts  could  be 
isolated.  G.  S. 

Preparation  and  Properties  of  the  Fluorides  of  Sexavalent 
Molybdenum.  Otto  Ruff  and  Fritz  Eisner  {Ber.,  1907,  40, 
2926 — 2935.  Compare  Abstr.,  1905,  ii,  255  ;  this  vol.,  ii,  268). — 
Molybdenum  hexafluoride ,  MoF6,  is  best  obtained  by  the  action  of 
fluorine  on  finely-divided  molybdenum  at  60 — 70°,  the  product  being 
collected  in  a  glass  receiver  at  —70°;  it  is  purified  by  redistillation. 
It  forms  white  crystals,  has  m.  p.  17°  and  b.  p.  35°,  reacts  with  water 
to  form  blue  molybdenum  oxide,  is  absorbed  by  alkali  or  ammonium 
hydroxides,  and  yields  double  salts  with  alkali  fluorides.  It  does  not 
react  with  chlorine,  sulphur  dioxide,  or  air,  and  yields  a  brown  powder 
by  the  action  of  gaseous  ammonia.  It  reacts  with  arsenic  trichloride, 
antimony  pentachloride,  phosphorus  trichloride,  or  oxychloride,  and  is 
reduced  and  turned  blue  by  organic  substances.  Metals  and  metalloids, 
with  the  exception  of  gold  and  platinum,  react  with  the  hexafluoride  to 
form  variously  coloured  products. 

Molybdenum  oxytetrafluoride,  MoOF4,  is  obtained  by  the  action  of 
three  times  the  calculated  amount  of  anhydrous  hydrogen  fluoride  on 
molybdenum  oxytetrachloride  in  a  platinum  vessel  cooled  in  a  freezing 
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mixture.  After  removing  the  by-products  at  100°,  the  oxyfluoride  is 
distilled  at  230°.  It  is  a  white,  very  hygroscopic  solid,  which  turns 
blue  and  decomposes  in  the  air.  It  has  m.  p.  97 — 98°,  b.  p.  180°,  and 
I)  3*001  at  the  ordinary  temperature.  Molybdenum  trioxide  remains 
after  the  evaporation  of  the  colourless  aqueous  solution. 

Molybdenum  dioxydi fluoride,  Mo02F2,  obtained  from  the  dioxy- 
dichloride  iu  a  similar  manner  to  the  oxytetrafluoride,  is  a  white, 
hygroscopic,  crystalline  substance,  which  sublimes  at  265 — 270°,  and 
has  D  3*494  at  the  ordinary  temperature.  It  gives  a  blue  coloration 
with  a  small  quantity  of  water,  but  dissolves  in  an  excess  to  a  colour¬ 
less  solution.  C.  S. 

Compounds  of  Molybdates  with  Sulphates.  Rudolf  F. 
Weinland  and  Hugo  KUhl  ( Zeitsch .  anorg.  Chem.,  1907,  54, 
259 — 264). — When  5  to  8  mols.  of  sulphuric  acid  are  added  to  1  mol. 
of  ammonium  or  potassium  molybdate  and  the  mixture  evaporated 
over  sulphuric  acid,  well  crystallised  double  salts  of  the  respective 
formulae  3SO3,2MoO3,(NH4)2O,10H2O  and  3S03,2Mo03,K20,6H20 
separate. 

Compounds  of  a  different  type  are  obtained  by  dissolving  molybdenum 
oxysulphate,  Mo02S04,  in  concentrated  solutions  of  the  alkali  sul¬ 
phates.  Two  potassium  salts  have  the  respective  formulae 
S03,2Mo03,K20,6H20  and  2HaO, 
whilst  the  ammonium  salts  have  the  formulae 

S03, 2 MoOs, (N H4)20, 9 H20  and  4H20. 

All  these  compounds  crystallise  in  slender,  lustrous  needles,  and 
are  decomposed  by  water  with  precipitation  of  molybdic  acid. 

G.  S. 

Amount  of  Tin  in  Pure  Stannic  Chloride  Solutions  of 
Known  Density.  Paul  Heermann  (Chem.  Zeit.,  1907,  31,  680). — 
The  percentage  of  tin  present  in  solutions  of  stannic  chloride  of  known 
density  at  17*5°  has  been  determined  accurately  and  the  results 
recorded  in  a  table,  the  densities  being  given  in  degrees  Beaume. 

W.  H.  G. 

Compounds  of  Stannic  Sulphate  with  Metallic  Sulphates. 
Rudolf  F.  Weinland  and  Hugo  Kuhl  ( Zeitsch .  anorg.  Chem .,  1907, 
54,  244 — 252). — The  double  salts  in  question,  with  the  exception  of 
those  containing  the  sulphates  of  the  rare  earths,  were  obtained  by 
mixing  solutions  of  stannic  acid  and  the  respective  metallic  sulphates 
in  strong  sulphuric  acid  and  concentrating.  The  double  salts  with 
the  rare  earths  were  prepared  by  long-continued  heating  of  the 
sulphates  with  a  solution  of  a-stannie  acid  in  sulphuric  acid.  The 
compounds  are  all  decomposed  by  water  with  precipitation  of  stannic 
acid.  They  may  be  regarded  as  derivatives  of  the  stannic  acids, 
H2Sn08  or  H4Sn04,  in  which  part  or  the  whole  of  the  oxygen  is 
replaced  by  the  S04  group. 

The  rubidium  salt,  Rb2Sn(S04)3,  crystallises  in  six-sided  leaflets  ;  the 
potassium  and  silver  salts,  K2Sn(S04)3  and  Ag2Sn(S04)3,3H20,  in 
slender  needles.  The  calcium  salt,  CaSn(S04)3,3H20,  and  the  corre- 
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sponding  barium,  strontium,  and  lead  salts  have  been  described  already 
(Abstr.,  1906,  ii,  762). 

Tlie  compound,  CeHSn(S04)4,  forms  a  colourless,  microcrystalline 
powder ;  LaHSn(S04)4  crystallises  in  small,  six-sided  plates ; 
Y2Sn(S04)6,  as  a  microcrystalline  powder  ;ThSn(S04)4,2H20,  in  slender 
needles ;  and  Bi(0H)Sn(S04)3,  in  rhombic  leaflets.  G.  S, 

Compounds  of  Titanic  Sulphate  with  Sulphates  of  the 
Alkaline  Barths.  Rudolf  F.  Weinland  and  Hugo  Kuhl  ( Zeitsch . 
anorg.  Chem.,  1907,  54,  253 — 255). — The  compounds,  Ti(S04).2,CaS04  ; 
Ti(S04)2,SrS04,  and  3Ti(S04)2,2BaS04,  were  prepared  by  mixing  solu¬ 
tions  of  titanium  dioxide  in  concentrated  sulphuric  acid  with  solutions 
ot  the  appropriate  sulphates  in  the  same  solvent  and  concentrating. 
The  calcium  and  strontium  salts  crystallise  in  small,  well-formed, 
colourless,  lustrous  cubes  ;  the  barium  salt  in  slender  needles.  All  the 
salts  are  decomposed  by  water  with  precipitation  of  titanic  acid.  They 
may  be  derived  from  complex  titanic  acids  in  which  part  of  the  oxygen 
is  replaced  by  S04.  G.  S. 

Zirconium  Carbide  from  Natural  Zirconia.  Edgar  Wedekind 
{Chem.  Zeit.,  1907,  31,  654 — 655.  Compare  Moissan  and  Lengfleld, 
Abstr.,  1896,  ii,  428).— Zirconium  carbide  may  be  prepared  from 
natural  zirconia  by  heating  a  mixture  of  the  very  finely-powdered 
mineral  with  pure  charcoal  for  some  time  in  an  electric  furnace  with 
a  current  of  600  amperes.  The  partially  fused  metallic  mass  so 
obtained  is  zirconium  carbide  with  about  1%  of  impurity.  When 
heated  to  a  red  heat  in  a  stream  of  nitrogen,  it  is  converted  into 
zirconium  nitride  and  not  into  cyanide  or  cyanamide  ;  the  product 
obtained,  when  fused  with  potassium  hydroxide,  readily  evolves 
ammonia.  Zirconium  carbide  in  compact  masses  is  an  excellent 
conductor  of  electricity.  W.  H.  G. 

Zirconium  Sulphates.  Otto  Hauser  ( Zeitsch .  anorg.  Chem.,  1907, 
54,  196 — 212.  Compare  Abstr.,  1905,  ii,  531). — A  new  acid  sulphate 
of  zirconium  has  been  obtained  and  the  behaviour  of  zirconium 
sulphate  solutions  under  different  conditions  has  been  investi¬ 
gated  further. 

The  solubility  of  zirconium,  sulphate  in  sulphuric  acid  and  water 
diminishes  with  increased  concentration  of  acid  up  to  a  point  beyond 
which  it  begins  to  increase,  attains  a  maximum  at  61%,  S03,  and  then 
slowly  decreases.  From  solutions  containing  61 — 64%  of  the  trioxide, 
an  acid  sulphate,  Zr(S04)2,H2S04,3H20,  separates  in  four  to  twelve  days 
on  keeping  the  solution  at  40°.  From  solutions  containing  more  than 
70%  S03,  crystals  of  the  corresponding  monohydrate  separate,  but  the 
transition  point  of  the  tri-  to  the  mono-hydrate  has  not  been  established. 
The  solubility  at  22°  is  much  the  same  as  at  40°,  so  that  the  acid 
sulphate  can  be  obtained  in  a  similar  way  at  the  lower  tempera¬ 
ture. 

The  compound,  Zr(S04)2,H2S04,3H20,  occurs  in  well-formed  prisms 
of  D19  2'02  ;  it  is  very  hygroscopic  and  rapidly,  deliquesces  in  the  air 
with  formation  of  the  tetrahydrate,  Zr(S04)2,4H20.  The  mono- 
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hydrate,  Zr(S04)2,H2S04,H20,  has  D20  2  05  and  is  even  more 
hygroscopic  than  the  trihydrate. 

When  very  concentrated  solutions  of  zirconium  sulphate  are  kept 
at  the  boiling  point,  the  temperature  gradually  falls  and  a  basic  salt 
of  the  formula  2Zr02,3S03,5H20  separates  in  a  crystalline  form. 
From  more  dilute  solutions,  no  separation  of  crystals  takes  place.  The 
basic  salt  just  mentioned  has  D19  2  834,  is  slightly  soluble  in  water, 
the  solution  having  a  faintly  acid  reaction,  and  readily  soluble  in 
acids. 

The  observation  of  Berzelius  and  others  that  zirconium,  hydroxide 
is  soluble  in  zirconium  sulphate  solutions  has  been  further  investigated, 
and  it  is  suggested,  in  agreement  with  B,uer  (A_bstr.,  1905,  ii,  863), 
that  the  hydroxide  is  converted  by  the  sulphate  to  the  hydrosol  form. 
Buer’s  view  that  the  solution  thus  obtained  contains  zirconsulphuric 
acid  is  criticised.  G.  S, 

Compounds  of  Hypovanadic  Acid  with  Some  Oxygen 
Acids.  Gustave  Gain  ( Compt .  rend.,  1907,  144,  1271 — 1273). — By 
dissolving  hydrated  hypovanadic  acid,  Y204,2Hl20,  in  a  dilute  solution 
of  selenic  acid,  a  fine  blue  solution  is  obtained,  which,  after  fifteen  days’ 
evaporation  in  a  vacuum,  deposits  a  bright  blue,  deliquescent,  micro¬ 
crystalline  powder  having  the  composition  Y204,3'5Se03,7H20.  When 
excess  of  selenic  acid  is  used,  another  blue  salt,  more  deliquescent  than 
the  preceding,  is  obtained,  having  the  composition  V204,5Se03,10H20. 
These  differ  from  the  corresponding  sulphates  only  in  the  proportion  of 
water.  Similar  reactions  with  phosphoric  acid  give  two  salts,  both 
forming  blue  needles  having  *the  composition  Y204,2P206,6H20  and 
V2O4,3P2O5,10H2O  respectively.  Arsenic  acid  gives  a  fine  blue,  crystal¬ 
line  substance  which  rapidly  turns  green  in  air;  it  has  the  com¬ 
position  Y204,3As205,6H20.  E.  H. 

Compounds  of  Antimony  Sulphate  with  Sulphates  of  the 
Alkaline  Earths  and  with  Silver  Sulphate.  Hugo  Kudu 
( Zeitsch .  anorg.  Chem.,  1907,  54,  256 — 258.  Compare  preceding 
abstracts). — The  double  salts  were  obtained  from  solutions  of  antimony 
sulphate  and  excess  of  the  alkaline  earth  or  silver  sulphate  in  strong 
sulphuric  acid,  on  concentrating.  The  alkaline  earth  sulphates 
have  the  formula  Sb2(S04)3,MS04,6H20,  crystallise  in  slender  needles, 
and  are  decomposed  by  water  with  precipitation  of  basic  antimony 
sulphate.  The  water  of  crystallisation  is  completely  driven  off  on 
prolonged  heating  at  110 — 120°.  The  silver  salt,  Ag2Sb2(S04)4,  forms 
colourless,  cubic,  doubly  refracting  crystals.  G.  S. 
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Minerals  from  Sardinia.  Haematite  from  Padria.  Federico 
Millosevich  ( Atti  R.  Accad,  Lincei,  1907,  [v],  16,  i,  884 — 889). — A 
sample  of  lamellar  haematite  from  Padria  exhibits  the  few  simple  forms 
and  combinations  usual  with  volcanic  haematite,  its  peculiar  structure 
being  due  to  twinning  (compare  Striiver,  Mem.  R.  Accad.  Lincei ,  1889, 
[v],  16,  153).  T.  H.  P. 

A  New  Mineral  from  the  High  Temperature  Fumaroles  of 
the  Recent  Eruption  of  Vesuvius.  Alfred  Lacroix  ( Compt . 
rend.,  1907,  144,  1397 — 1401). — After  the  denudation  of  the  surface 
accumulations  formed  by  the  eruption  of  April,  1906,  on  the  cone 
of  Vesuvius,  a  buried  lava  flow  was  found  to  be  still  incandescent  in 
October,  1906,  and  in  the  fumaroles  on  this  were  found  scoriaceous 
crusts  of  white,  yellow,  and  green  salts,  consisting  of  alkali  chlorides 
and  sulphates.  By  the  action  of  sulphur  dioxide  and  air  on  the 
chlorides,  these  have  been  transformed  progressively  into  sulphates, 
and  in  places  the  crusts  consist  mainly  of  aphthitalite,  K3Na(S04)2.  A 
study  of  these  crusts  in  thin  sections  by  petrographical  methods  led  to 
the  detection  of  the  new  mineral.  The  aphthitalite  is  distinguished  in 
the  sections  by  its  low  birefringence  and  positive  uniaxial  character  ; 
enclosed  in  it  are  vast  numbers  of  minute,  hexagonal  scales  of  a 
uniaxial  mineral  with  strong  negative  birefringence,  and  arranged  in 
parallel  position  with  respect  to  the  host.  On  dissolving  the  aphthita¬ 
lite  in  the  least  po>sible  quantity  of  water,  the  new  mineral  was 
isolated  as  mimne  spangles;  this  material  gave  on  analysis  by 
F.  Pisani  after  deducting  22  59%  insoluble  (consisting  largely  of 
haematite  together  with  an  undetermined  mineral)  and  2 ’46%  NaCl  : 

S03.  PhO.  KaO.  Na20. 

29-4  54-8  12-3  3-5 

This  agrees  approximately  with  the  formula  PbS04,(K,Na)2S04,  and 
for  the  new  mineral  tne  name  palmierite  is  proposed.  The  mineral  is 
decomposed  by  boiling  water  with  separation  of  minute  crystals  of 
anglesite.  It  was  prepared  artificially,  as  hexagonal  plates  with  the 
same  optical  characters  as  the  natural  crystals,  by  fusing  lead  sulphate 
with  an  excess  of  alkali  sulphates ;  the  sodium  chloride  deducted  from 
the  above  analysis  is  therefore  not  an  essential  constituent.  Pal- 
mierite  is  a  double  sulphate,  similar  to  glauberite,  vanthoffite,  and 
langbeinite. 

The  presence  of  crystallised  anglesite  (PbS04)  recorded  by  F. 
Zambonini  amongst  the  products  of  the  recent  Vesuvian  eruption  was 
explained  by  him  as  due  to  the  action  of  sulphuric  acid  on  lead  chloride. 
The  existence  of  the  new  mineral,  palmierite,  however,  suggests  the 
following  series  of  reactions:  (1)  the  lead  was  carried  as  volatile 
chloride  with  alkali  chlorides  ;  (2)  transformation  of  the  chlorides  to 
sulphates,  with  the  production  of  aphthitalite  and  palmierite ;  (3)  solu- 
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tion  of  the  aphthitalite  in  water ;  (4)  decomposition  of  the  palmierite 
by  water  with  the  production  of  crystallised  anglesite. 

A  microscopical  examination  of  the  deliquescent  crusts  formed  by 
the  acid  fumaroles  of  April,  1906  (this  vol.,  ii,  33),  showed  the  presence 
of  rhombohedral  crystals  with  the  same  optical  characters  (stroDg 
negative  birefringence)  as  the  artificial  salt,  A1C13,6H20,  thus  confirm¬ 
ing  A.  Scacchi’s  determination  of  chloralluminite  as  a  Yesuvian 
mineral.  L.  J.  S. 

Janosite.  Zoltan  Toborffy  ( Zeitsch .  Kryst.  Min.,  1907,  43, 
369 — 378.  Compare  Ann.  Rep.,  2,  279  ;  3,  321). — An  examination  of 
copiapite  from  Chile  shows  that  the  characters  of  the  minute  scales,  as 
determined  under  the  microscope,  agree  with  those  of  janosite  and 
with  the  determinations  of  E.  Bertrand  (1881)  and  A.  Des  Cloizeaux 
(1881)  for  copiapite  from  Chile;  in  all  these,  the  plates  are  ortho¬ 
rhombic  with  a  prism-angle  of  102°  and  a  perfect  basal  cleavage  ;  the 
acute  negative  bisectrix  of  the  optic  axes  is  perpendicular  to  the 
cleavage  and  the  optic  axial  plane  is  parallel  to  the  brachypinacoid. 
All  the  published  analyses  of  copiapite  (including  misy  and  janosite) 
and  of  coquimbite  are  tabulated  and  compared.  Owing  to  the  presence 
of  various  impurities  and  of  free  sulphuric  acid,  these  analyses  show 
considerable  variations ;  the  formula  accepted  for  copiapite  is 
2  F  e203,5S03, 1 8H20, 

and  for  coquimbite,  Fe203,3S03,9H20.  It  is  concluded  that  janosite  is 
identical  with  copiapite,  since  the  crystallographic  and  optical  charac¬ 
ters  are  the  same,  and  the  chemical  composition  given  for  janosite  lies 
between  the  limits  of  variation  shown  by  copiapite.  Further,  it  is 
held  that  copiapite  is  orthorhombic  and  not  monoclinic  as  stated  by 
G.  Linck  (1888)  and  E.  Weinschenk  (1906).  L.  J.  S. 

Composition  of  Molybdite  from  Arizona.  F.  N.  Guild  ( Amer . 
J.  Sci.,  1907,  [iv],  23,  455 — 456). — The  mineral  analysed  occurs  with 
molybdenite  and  limonitein  milky  quartz  at  the  Santa  Rita  Mountains, 
Arizona.  In  some  of  the  cavities,  the  bright  yellow,  silky  tufts  of 
acicular  crystals  are  free  from  limonite  : 


Mo03. 

Fe203. 

ti2o. 

Insoluble  (quartz). 

Total. 

I. 

57-38 

20-88 

16-83 

4-86 

99-95 

II. 

59-79 

21-18 

16-61 

2-66 

100-24 

These  results  correspond  with  the  formula  Fe203,3Mo03,7H20, 
agreeing  with  that  recently  proposed  by  W.  T.  Schaller  (this  vol.,  ii, 
480)  except  in  the  amount  of  the  water.  L.  J.  S. 

Minerals  from  Lyon  Mountain,  Clinton  Co.,  New  York. 
Herbert  P.  Whitlock  [Bull.  N.Y.  State  Museum,  Geological  Bapers, 
No.  107, 1907,55 — 96). — Adescription  with  full  crystallographic  details 
is  given  of  the  various  secondary  minerals,  calcite,  hornblende, 
apatite,  orthoclase,  titanite,  <kc.,  which  as  fine,  large  crystals  encrust 
cavities  in  the  magnetite  deposits  of  the  Chateaugay  mines.  That  part 
of  the  paper  which  deals  with  the  calcite  crystals  is  translated  in 
Zeitsch.  Kryst.  Min.,  1907,  43,  321 — 330.  L.  J.  S. 
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Irvingite,  a  New  Variety  of  Litbia-Mica.  Samuel  Weidman 
( Amer .  J.  Sci.,  1907,  [iv],  23,  451 — 454). — A  nearly  colourless  mica 
occurring  with  marignacite,  &c.  (this  vol.,  ii,  482),  in  pegmatite  veins 
in  the  quartz-syenite  and  nepheline-syenite  near  Wausau,  Wisconsin, 
gave  on  analysis  by  V.  Lenher  : 


Si02. 

57-22 

$Ta20. 

5-14 


TiOo. 

0-14 

Li20. 

4-46 


ai2o3. 

18-38 

F. 

4-58 


Fe003. 

0-32 

h2o 

(at  110°). 
0-42 


MgO. 

0-09 

HoO 

(ignition). 

1-24 


FeO. 

053 


CaO.  K20. 

0-20  9-12 

Total 

(less  0  for  F.). 

99-91. 


The  mineral  differs  from  cryophyllite,  zinnwaldite,  and  lepidolite  in 
its  higher  content  of  silica  and  soda,  and  from  polylithionite  in  con¬ 
taining  more  alumina  and  less  fluorine  and  in  the  different  proportions 
of  the  alkalis.  The  name  irvingite  is  therefore  proposed. 

The  formula  may  be  written  as  a  trisilicate, 

3Si20[Al,(F,0H)]"0,B/20, 

or,  according  to  F.  W.  Clarke’s  theory  of  the  mica  group,  as 
B'2AlX(F,OH),  where  X  represents  Si3Os  and  Si04  in  the  ratio  4:1. 

4  L.  J.  S. 


A  Crystallised  Product  of  the  Weathering  of  Augite.  W.  P. 
Smirnoff  ( Zeitsch .  Kryst.  Min.,  1907,  43,  338 — 346). — The  pseudo- 
morphs  after  augite,  occurring  in  decomposed  basalt  at  Mt.  Hradischt, 
near  Bilin  in  Bohemia,  consist  of  an  earthy  mass  of  cimolite  in  which 
is  embedded  a  birefringent,  crystallised  substance  to  which  Breithaupt 
in  1838  gave  the  name  anauxite.  The  latter  was  separated  by  means 
of  a  heavy  liquid  and  gave  analysis  I.  This  differs  considerably 
from  the  previous  analysis  (presumably  on  less  pure  material)  made 
by  von  Hauer  in  1854  ;  on  the  other  hand,  it  agrees  closely  with  an 
analysis  by  K.  D.  Glinka  of  an  alteration-product  of  augite  from 
Tschakwa  in  the  Caucasus  ;  analysis  I  corresponds  with  the  formula 
H4Al4Si5018,2H20.  A  hot  solution  of  magnesium  chloride  under  a 
pressure  of  about  20  atmospheres  had  little  effect  on  the  mineral : 

Si02.  A1203.  Fe203.  CaO.  MgO.  H20.  Total.  Sp.  gr. 

I.  50-75  33-34  2-45  0-32  0-27  12-64  99’77  2-524 

II.  56-75  28-43  3-17  0  54  0-34  10-67  99-90  — 

The  earthy  portion  (cimolite)  of  these  pseudomorphs  gave  analysis  II, 
corresponding  with  H^AlgSigO^H^ ;  this  material  represents  the 
final  stage  of  the  alteration  of  the  augite.  L.  J.  S. 
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Physiological  Chemistry. 


Influence  of  Increased  Barometric  Pressure  on  Man.  III. 
The  Possibility  of  Oxygen  Bubbles  being  Set  Free  in  the  Body. 
Leonard  E.  Hill  and  Marion  Greenwood  ( Proc .  Roy.  Soc.,  1907,  B,  79, 
284 — 287). — Oxygen  has  never  been  regarded  as  a  factor  in  the 
production  of  decompression  symptoms,  as  the  avidity  of  the  tissues 
for  this  gas  is  so  great.  On  subjecting  animals,  however,  to  decom¬ 
pression  after  exposure  to  high  oxygen  pressures,  oxygen  was  found  to 
be  a  large  component  of  the  gas  liberated.  Oxygen  inhalations  during 
rapid  decompression  in  man  has  little  or  no  advantage ;  the  only  safe 
method  is  6low  decompression  at  a  uniform  rate.  W.  D.  H. 

Physical  Properties  of  Horse-Serum.  John  Mellanby  ( J . 
Physiol.,  1907,  35,  473 — 499). — After  freezing  and  thawing  a  column 
of  serum,  the  concentration  of  the  solids  in  different  layers,  except 
those  near  the  top,  varies  in  a  continuous  manner.  The  concentration 
is  directly  proportional  to  its  distance  from  the  top,  but  the  ratio 
between  the  different  solids  is  the  same  as  in  the  original  serum. 
When  a  constant  current  is  passed  through  serum,  the  solids  travel 
from  cathode  to  anode,  the  main  mass  having  the  same  velocity  of 
transport,  but  a  small  amount  of  protein  has  a  higher  velocity  ;  the 
water  is  intimately  associated  with  the  substances  dissolved  in  it. 
Ninety  %  of  the  total  protein  forms  molecular  complexes  with  a 
portion  of  the  inorganic  salts;  the  remaining  10%  is  free  in  solution. 
The  amount  of  salt  existing  in  combination  with  the  protein  is  a 
function  of  the  temperature  and  degree  of  dilution  of  the  serum. 
The  main  hulk  of  the  protein  present  has  the  same  coagulation 
temperature.  Two  proteins  may  be  prepared  from  serum  which  are 
nearly  colourless  ;  these  are  globulin  (prepared  by  dilution  and  neutral¬ 
isation)  and  crystalline  albumin  ;  they  comprise  about  10%  of  the 
total  protein.  The  pigment  is  associated  with  the  remaining  90%. 

W.  D.  H. 

Blood-Jecorin  and  the  Physico-chemical  Behaviour  of  Sugar 
in  the  Blood.  Paul  Mayer  ( Biochem .  Zeitsch.,  1907,  4,  545 — 553, 
Compare  Abstr.,  1906,  i,  915). — Jecorin,  or  jecorin-like  substances, 
were  separated  in  small  quantities  from  the  blood  of  various  animals  ; 
these  substances  differ  in  their  reactions  in  different  animals,  and 
differ  also  from  liver-jecorin ;  they  contain  sulphur  and  sodium  in 
addition  to  a  lecithin  complex.  The  liver-jecorin  in  dogs  yields  18  5% 
to  20'9%  of  sugar;  the  blood-jecorin  yields  with  different  diets,  4 ‘48% 
to  8'2%;  the  quantity  of  sulphur  and  phosphorus  shows  also  wide 
differences.  The  amount  of  sugar  in  the  blood-jecorin  shows  no  rela¬ 
tionship  to  the  amount  in  the  food.  W.  D.  H, 

Haemolytic  Power  of  Alcohols.  Hermann  Fuener  (Bull.  Soc. 
chim.  Belg.,  1907,  21,  221—224.  Compare  Abstr.,  1906,  ii,  687; 
this  vol,,  ii,  485).- — The  author  replies  to  the  criticisms  of  Vandevelde 
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[Bull.  Soc.  ckim.  Belg.,  21,  32).  Measurements  were  made  of  the 
limiting  haemolytic  values  for  w-propyl  and  w-butyl  alcohols,  both 
alone  and  when  dissolved  in  ethyl  alcohol,  the  results  being  as 
follows : 


i 

i 

I 

Alcohol. 

Mol.  vvt. 

Alcohols  alone. 

Alcohols  dissolved. 

Concentration  in 

Quotient 

Concentration  in 

Quotient 

Percent. 

by 

weight. 

Mols. 

per 

litre. 

Per  cent, 
by 

weight. 

Mols. 

per 

litre. 

Ethyl . 

46 

18'0 

3-91 

1  2-8 

18-0 

1 

3*91 

\  2-8 

n-Propyl  . 

60 

8-2 

1-36 

J 

8'4 

1  1'40 

J 

1 

n-Butyl . 

74 

3'1 

0'42 

V  3-0 

3'5 

0-47 

1  2'9 

The  ox-blood  employed,  obtained  in  Wurzburg,  is  more  resistant 
than  that  obtained  in  Vienna,  with  which  the  limiting  haemolytic 
value  for  ethyl  alcohol  was  found  to  lie  between  14'50%  and  16  25% 
by  weight. 

The  numbers  given  above  do  not  correspond  with  those  obtained  by 
Vandevelde  ( loc .  cit.),  who  found  that  the  toxicity  of  «.-propyl  alcohol 
for  plant  cells  is  approximately  doubled  by  dissolving  in  ethyl  alcohol. 
Vandevelde’s  results  hence  cannot  be  applied  to  haemolysis. 

T.  H.  P. 

Quantitative  Estimations  by  Haemolysis.  Albert  J.  J. 
Vandevelde  {Bull.  Soc.  chim.  Belg.,  1907,  21,  225 — 229.  Compare 
preceding  abstract). — The  author  replies  to  the  criticisms  of  Fiihner 
{loc.  cit.)  and  gives  the  following  limiting  doses  having  a  toxic  action 
on  blood  corpuscles  (I),  together  with  the  values  obtained  by  the 
plasmolytic  method  (II) : 

i.  ii. 

ra-Propyl  alcohol  I  ,  J  45  44 

tsoPropyl  alcohol  /  a  On0  .  . .  (  58  64 

isoPropyl  alcohol  }  dissolved  ™  akoM  -  {  «  37 

Hence,  both  by  the  haemolytic  method  and  by  the  plasmolytic 
method,  alcohols  in  solution  yield  coefficients  different  from  those 
exhibited  by  the  alcohols  alone. 

The  limiting  haemolytic  value  of  ethyl  alcohol  towards  ox-blood 
obtained  in  Ghent  is  15 '4888%  by  weight  and  presents  no  such  varia¬ 
tions  as  those  observed  by  Fiihner,  using  ox-blood  from  Vienna  (see 
preceding  abstract).  These  variations  may  be  explained  by  the  fact 
that  Fiihner  uses  volumes  of  liquid  measured  in  drops,  whilst  the 
author  employs  volumes  carefully  measured  to  0T  c.c. 
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Further,  the  author  finds  no  such  variations  in  the  case  of  human 
blood,  and,  on  the  basis  of  this  observation,  is  enabled  to  draw  a  clear 
distinction  between  fcetal  and  maternal  blood.  T.  H.  P. 

Sham  Feeding  in  Men.  Helene  Kaznelson  ( Pfliiger's  Archiv, 
1907,  118,  327 — 352). — Stimuli  of  the  taste  aod  smell  organs  excite 
the  flow  of  gastric  juice.  Purely  mechanical  stimuli  are  ineffective. 
The  latent  period  is  about  five  minutes.  The  juice  contains  a  fat¬ 
splitting  ferment;  its  freezing  point  is  approximately  that  of  human 
blood ;  its  acidity  in  the  adult  is  relatively  constant ;  the  quantity 
secreted  varies  greatly.  The  main  conclusions  confirm  those  of 
Pawloff  on  animals.  W.  D.  H. 

The  Action  of  Sodium  Chloride  and  Sodium  Hydrogen 
Carbonate  on  the  Secretion  of  Gastric  Juice.  Henryka 
Rozenblat  ( Biochem.  Zeitsch.,  1907,  4,  500 — 541). — The  experiments 
were  made  on  dogs  with  a  Pawloff  fistula.  Sodium  chloride  was  found 
to  stimulate  the  formation  of  gastric  juice  and  raise  its  acidity. 
Sodium  hydrogen  carbonate  acts  in  the  contrary  way.  W.  D.  H. 

The  Part  taken  by  Elementary  Nitrogen  in  Animal 
Metabolism.  Carl  Oppenheimer  ( Biochem .  Zeitsch.,  1907,  4, 
328 — 470.  Compare  Abstr.,  1906,  ii,  869). — A  very  complete 
historical  and  experimental  study  of  the  question.  The  conclusion 
reached  is  that  elementary  nitrogen  takes  no  part  in  animal 
metabolism.  W.  D.  H. 

Metabolism  during  Starvation.  I.  E.  Provan  Cathcart 
( J .  Physiol.,  1907,  35,  500 — 510). — The  subject  of  the  observations  was 
a  professional  fasting  man.  Every  care  was  taken  to  render  the 
experiment  geuuine.  The  loss  of  weight  was  irregular,  being  most 
rapid  during  the  first  four  days  ;  on  one  day  no  loss  occurred,  which  is 
difficult  to  account  for,  but  has  been  noticed  in  previous  cases.  There 
was  diminution  in  most  of  the  body  measurements,  but  no  great  loss  of 
muscular  power  at  the  end  of  the  fortnight’s  fast.  Particulars  are 
given  of  pulse,  blood  pressure,  and  respiration.  The  body  temperature 
was  slightly  subnormal,  and  the  man  complained  of  cold,  although 
living  in  an  overheated  atmosphere.  Before  the  fast,  the  urine  agreed 
with  urines  observed  by  Folin  on  a  similar  diet  (purine-free) ;  the 
amount  and  specific  gravity  were  less  during  the  fast,  but  irregularities 
are  noted.  During  the  fast,  the  total  intake  of  water  was  16,055  c.c., 
and  the  output  of  the  kidneys,  12,855  c.c.,  leaving  3200  c.c.  for 
excretion  by  skin  and  lungs.  On  the  first  day  of  the  fast,  the  total 
nitrogen  fell  from  16’3  to  10  5  grams;  the  next  day  it  rose  to  14*4, 
and  then  steadily  fell  to  8*4  grams,  until  on  the  tenth  day  it  rose 
slightly  and  then  fell  to  a  still  lower  level.  At  the  end  of  the  fast,  a 
low  nitrogen  diet  (starch  and  cream)  was  given,  and  the  nitrogen  fell 
rapidly  still  more  (less  than  3  grams).  The  next  day  the  man  refused 
the  starch  and  cream  diet  and  resumed  the  egg  and  milk  diet ;  the 
output  of  nitrogen  immediately  increased  fourfold,  and  steadily  rose  to 
the  level  it  had  before  the  fast.  Particulars  are  given  in  full  relating 
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to  urea  (the  variations  in  which  generally  resemble  those  in  total 
nitrogen),  ammonia,  uric  acid  (which  after  an  initial  fall  remained 
very  constant),  total  purine,  creatinine,  and  creatine.  The  total 
purine  excreton  was  very  irregular  ;  the  creatinine  fell  throughout  the 
experiment ;  creatine  was  also  excreted,  especially  at  first.  The 
undetermined  nitrogen  was  at  first  very  variable,  but  fell  towards  the 
end  of  the  fortnight.  W.  D.  H. 

Protein  Metabolism  in  Inanition.  Charles  G.  L.  Wolf  ( Proc . 
Airier,  physiol.  Soc.,  1907,  xiv  ;  Amer.  J.  Physioi.,  19). — Dogs  were  fed 
for  eight  days  on  a  starch  and  fat  diet  developing  80  Cal.  per 
kilo.  A  large  quantity  of  casein  was  then  given,  and  the  metabolism 
followed  during  four  days  of  inanition.  In  a  second  series,  160  Cal. 
were  given  at  the  end  of  the  80  Cal.  period  ;  this  was  done  in  an 
attempt  to  change  the  distribution  of  nitrogen  and  sulphur  as  a 
consequence  of  the  high  caloric  value  of  the  diet.  The  total  nitrogen 
excretion  was  reduced  to  a  level  not  previously  observed  in  dogs.  The 
ammonia-nitrogen  was  increased  by  the  starch  and  fat  diet.  The 
oxidised  sulphur  was  markedly  lowered  both  absolutely  and  relatively; 
the  relative  excretion  rose  at  once  when  protein  was  given.  The 
absolute  creatinine  excretion  was  unchanged  throughout.  The  un¬ 
determined  nitrogen  and  neutral  sulphur  were  increased  by  giving 
protein,  but  decreased  relatively  to  the  total  nitrogen  and  sulphur 
outputs  respectively.  No  constant  relation  was  found  between  the 
elimination  of  ethereal  sulphates  and  indican.  W.  D.  H. 

Glycogen  Metabolism  in  the  Rabbit’s  Liver.  II.  Ivar  Bang, 
Malte  Ljungdahl,  and  Verner  Bohm  ( Beitr .  Chem.  Physiol.  Path., 
1907,  10,  1 — 34.  Compare  this  vol.,  ii,  487). — The  present  experi¬ 
ments  relate  to  the  influence  of  the  nervous  system  on  glycogen 
metabolism.  The  effect  of  a  blow  on  the  neck  is  to  cause  an  increased 
secretion  of  the  liver  diastase  ;  the  glycogen  diminishes  in  the  liver, 
and  glycosuria  ensues.  The  liver  enzyme  is  independent  of  the  blood- 
diastase.  Bernard’s  puncture-diabetes  is  similarly  produced ;  the 
primary  stimulation  is,  however,  followed  by  inhibition,  and  it  is 
believed  that,  physiologically,  sugar  production  is  a  balanced  action 
between  the  stimulation  and  inhibition.  The  suggestion  is  made  that 
the  centres  for  sugar  production  and  inhibition  are  distinct.  Puncture- 
diabetes  occurs  whether  the  liver  contains  glycogen  or  not.  Stimula¬ 
tion  of  the  central  end  of  the  vagus  causes  glycaemia  and  glycosuria, 
whether  the  liver  contains  much  or  little  glycogen  ;  the  effluent  path 
is  the  sympathetic,  and  this  form  of  diabetes  is  regarded  as  a  muscle- 
diabetes,  whereas  stimulation  of  the  central  nervous  system  causes  a 
liver-diabetes.  W.  D.  H. 

Purine  Metabolism  of  the  Embryo.  Lafayette  B.  Mendel 
( Proc .  Amer.  physiol.  Soc.,  1907,  xvii — xviii ;  Amer.  J.  Physiol.,  19). — - 
The  liver  of  the  embryo  pig  resembles  that  of  the  adult  in  containing 
adenase,  but  no  guanase.  The  latter  enzyme,  however,  is  present 
in  extracts  of  other  parts.  The  view  that  the  two  enzymes  are 
specific  is  thus  corroborated.  No  extracts  were  capable  of  forming 
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uric  acid  from  free  purines,  even  after  prolonged  digestion  for  five 
days  in  the  presence  of  oxygen  ;  xantho-oxydase  was  therefore  absent. 
The  liver  extracts  of  adult,  or  even  of  very  young,  pigs  contained 
xantho-oxydase.  The  uricolytic  enzyme  was  not  identified  in  any 
embryonic  extracts  under  conditions  where  it  is  readily  demonstrable 
in  adult  organs.  W.  D.  H. 

Prolonged  Protein  Feeding.  David  Forsyth  (Proc.  physiol. 
Soc.,  1907,  xl — xli ;  J.  Physiol. ,  35). — Domestic  fowls  kept  on  a  meat 
diet  for  periods  up  to  two  years  remained  healthy ;  post  mortem,  no 
changes  in  the  viscera  were  found.  An  ample  supply  of  lime  was 
given,  and  it  was  found  the  changes  in  the  long  bones  described 
by  Chalmers  Watson  were  not  due  to  excessive  protein,  but  to  lack 
of  lime.  The  changes  described  by  Watson  in  the  thyroid  are 
regarded  as  inconclusive;  in  only  one  of  his  cases  was  there  un¬ 
doubted  hypertrophy  of  the  thyroid  ;  this  may  have  been  a  case  of 
sporadic  goitre,  which  is  found  in  birds  independently  of  protein 
diet.  Many  graminivorous  birds  have  larger  thyroids  than  those 
which  are  carnivorous.  W.  D.  H. 

The  Lowering  of  the  Freezing  Point  of  Pancreatic  Juice. 

Ludwig  Pincussohn  ( Biochem .  Zeitsch.,  1907,  4,  484—487). — The 
lowering  of  the  freezing  point  of  dog’s  pancreatic  juice  is  approxi¬ 
mately  the  same  as  that  of  the  blood.  It  is  the  same  whether  the 
animal  is  fasting  or  fed.  The  small  differences  noted  are  attributed 
to  experimental  errors.  W.  D.  H. 

The  Ferment  Law  of  Trypsin.  Otto  Faubel  ( Beitr .  chem. 
Physiol.  Path.,  1907,  10,  35 — 52). — The  introduction  of  a  large 
quantity  of  oil  into  the  stomach  causes  a  back  flow  of  pancreatic 
juice  into  that  organ,  and  so  enables  it  to  be  obtained  even  in  the 
human  subject.  The  amount  of  trypsin  in  it  varies  in  different 
people.  The  Schiitz-Borissoff  law  of  square  roots  does  not  hold  for 
trypsin,  but  the  amount  of  digestion  is  directly  proportional  to 
the  amount  of  trypsin.  Volhard’s  method  of  estimating  trypsin  was 
employed.  W.  D.  H. 

Chemistry  of  Digestion  in  Animals.  IX.  Bacteria  of  the 
Digestive  Tract  in  the  Dog.  L.  M.  Horowitz  ( Zeitsch .  physiol, 
Chem.,  1907,  52,  95 — 106.  Compare  this  vol.,  ii,  367). — The  number  of 
bacteria  in  the  small  intestine  increases  towards  its  lower  end  ;  they 
increase  markedly  during  digestion.  Some  multiply  more  specially 
in  certain  regions,  or  when  certain  foods  are  given,  for  instance, 
Bacterium  acidi  lactici  on  a  milk  diet,  and  B.  Proteus  vulgaris  on 
protein  diet.  Some  micro-organisms,  especially  in  the  lower  part  of 
the  small  intestine,  resolve  proteins,  and  the  majority  act  on  carbo¬ 
hydrates,  especially  on  lactose  ;  none  of  those  investigated  act  exclu¬ 
sively  on  fats.  The  bacteria  in  the  food  are  rapidly  destroyed ;  the 
gastric  juice  is  powerfully  bactericidal,  but  bile,  pancreatic  and 
intestinal  juices  form  good  nutrient  media  for  bacteria  ;  the  protein 
cleavage  products  also  favour  bacterial  growth.  W.  D.  H. 
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Production  of  “  Shock  ”  by  Loss  of  Carbon  Dioxide.  Yandell 

Henderson  ( Proc .  Arner.  physiol.  Soc.,  1907,  xiv — xv;  Amer.  J. 
Physiol .,  19). — Pain  produces  hyperpnoea  ;  the  carbon  dioxide  content 
of  arterial  blood  and  tissues  is  thus  reduced.  This  lowers  the  tonus  of 
peripheral  vessels,  induces  tachycardia,  shallow  respiration,  failure  of 
reflexes,  and  the  mental  condition  characteristic  of  “  shock.”  The 
liability  to  shock  which  attaches  to  the  exposure  of  the  abdominal 
viscera  is  explained  by  the  exhalation  of  carbon  dioxide  from  the 
exposed  organs.  Rapid  recovery  can  be  effected  by  restoring  the 
carbon  dioxide,  either  by  increasing  the  dead  space  of  the  respiratory 
tract  or  by  the  intravenous  injection  of  saline  solution  saturated  with 
the  gas.  W.  D.  H. 

Action  of  Cyanides  on  the  Heart.  A.  J.  Carlson  (Amer. 
J.  Physiol.,  1907,  19,  223 — 232).— The  cyanides  have  a  primary, 
stimulating,  and  a  secondary  depressing  action  on  the  heart  of  Limulus. 
The  heart-muscle  is  less  sensitive  in  this  direction  than  the  heart- 
ganglion,  and  that  is  less  sensitive  than  the  mammalian  central 
nervous  system.  Prevention  of  tissue  respiration  is  not  the  only 
action  of  cyanides.  W.  D.  H. 

The  Oxidising;  Power  of  Various  Sugars  and  the  Oxidising 
Power  of  Different  Tissues.  Hugh  McGuigan.  The  Oxidising 
Power  of  Cupric  Acetate  Solutions.  Albert  P.  Mathews  and 
Hugh  McGuigan  (Amer.  J.  Physiol.,  1907,  19,  175—198,  199—222). 
— The  addition  of  acetic  acid  to  cupric  acetate  solutions  checks  the 
oxidation  of  sugars  ;  the  more  cupric  acetate  in  solution,  the  greater  is 
the  amount  of  acid  necessary  to  check  oxidation.  The  amounts  of 
acid  necessary  to  check  oxidation  to  a  given  point  are  given  for 
different  concentrations  of  cupric  acetate.  The  sugars  are  oxidised  in 
vitro  with  different  speeds,  which  correspond  with  their  ease  of  oxida¬ 
tion  in  the  body  ;  most  acid  is  required  for  lsevulose,  then  follow 
galactose,  dextrose,  maltose,  and  lactose  in  the  order  named.  Equal 
quantities  of  various  dried  and  powdered  tissues  require  different 
quantities  of  acid  to  retard  the  catalysis  of  hydrogen  peroxide  to  a 
certain  point ;  the  kidney  requires  most,  then  follow  in  order  liver, 
spleen,  pancreas,  and  muscle.  In  such  powders,  particles  with  a  pressure 
of  at  least  O' 1 25  volt  of  positive  electricity  exist  in  greatest  numbers 
in  the  kidney,  and  in  the  other  tissues  in  the  order  named.  It  is 
probable  that  the  body  may  be  able  to  utilise  lsevulose  and  galactose 
and  yet  is  unable  to  utilise  dextrose.  The  mechanism  of  oxidation  in 
the  cell  is  thus  probably  the  same  as  that  of  cupric  acetate ;  “protoplasm 
hydrate  and  oxide  ”  taking  the  place  of  the  copper. 

In  the  second  paper,  the  differences  between  the  various  solutions 
used  are  stated  to  be  due  to  differences  in  speed  of  oxidation,  and  not 
of  potential.  Such  reagents  as  Barfoed’s  can  thus  only  be  used  for 
the  differentiation  of  sugars  within  certain  time  limits.  Even  sucrose 
will  reduce  Fehling’s  solution  if  sufficiently  concentrated  and  sufficient 
time  is  allowed  to  elapse  ;  no  inversion  apparently  precedes  the  reduc¬ 
tion.  The  addition  of  acid  reduces  the  velocity  of  the  reaction  by 
reducing  the  dissociation  of  the  sugar  molecules  and  the  concentration 
of  the  oxygen  ions  W.  D.  H. 
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The  Behaviour  of  Creatine  in  Autolysis.  Rudolf  Gottlieb  and 
R.  Stangassinger  ( Zeitsch .  physiol.  Chem.,  1907,  52,  1 — 43). — At  the 
beginning  of  autolysis  in  the  expressed  juice  of  muscle  and  other 
organs,  creatine  is  formed.  Later,  the  creatine  is  in  part  changed  into 
creatinine  by  the  action  of  an  enzyme.  Later  still,  both  creatine  and 
creatinine  are  destroyed  by  ferments,  termed  creatase  and  creatinase 
respectively.  The  curves  representing  these  changes  are  complex,  and 
differ  in  different  organs.  Similar  ferment  actions  can  be  detected 
also  in  the  urine.  W.  D.  H. 

Perfusion  Experiments  on  Excised  Kidneys.  VII. 
Solutions  of  Electrolytes.  Torald  Sollmann.  VIII.  Effect  on 
Histological  Appearance  of  the  Kidney.  W.  W.  Williams 
(Artier.  J.  Physiol.,  1907,  19,  233 — 251,  252 — 257). — A  series  of 
electrolytes  were  used.  Solutions  of  the  same  freezing  point  as  a 
1%  solution  of  sodium  chloride  are  not  always  isotonic  towards  kidney 
cells,  and  some  of  the  changes  observed  on  perfusing  such  solutions 
are  osmotic,  but  in  most  cases  chemical  and  “  vital  ”  factors  come  in 
also.  The  results  throw  but  little  light  on  the  comparative  diuretic 
effect  of  salts  in  animals.  As  regards  the  size  of  the  cells,  the 
histological  examination  sometimes  agreed  with  changes  in  weight, 
but  in  many  cases  the  microscope  failed  to  reveal  any  alteration. 
Histology  does  hot  really  throw  any  light  on  the  changes  observed. 

W.  D.  H. 

Potassium  Salts  in  Nerve-Fibres.  John  S.  Macdonald  and 
F.  F.  Finch  ( Proc .  physiol.  Soc.,  1907,  xxxviii— xxxix ;  J.  Physiol., 
35). — Frog’s  nerve-fibres  placed  in  Macallum’s  reagent  show  the  potass¬ 
ium  reaction  at  the  cut  ends  and  at  the  nodes  of  Rauvier  also.  After 
immersion  in  0'6%  solution  of  sodium  chloride,  the  precipitate  extends 
over  greater  distances,  and  these  portions  are  distended  as  by  a 
greatly  increased  internal  pressure.  The  addition  of  chloroform  to 
the  saline  solution  tends  to  limit  this  extension,  and  of  ammonia  to  the 
entire  disappearance  of  the  precipitate.  Modifications  of  the  strength 
of  this  and  other  saline  solutions  produce  changes  corresponding  with 
the  influence  of  these  modifications  on  the  injury  current.  The  passage 
of  an  electrical  current  through  a  nerve  leads  to  a  heavy  precipitation 
in  the  nodes  of  the  cathodic  region  only.  W.  D.  H. 

Choline  in  Cerebro  spinal  Fluid.  Otto  Rosenheim  (J.  Physiol., 
1907,  35,  465—472.  Compare  Abstr.,  1906,  ii,  133).— The  statement 
that  in  cases  of  acute  degenerative  disease  of  the  nervous  system  the 
cerebro  spinal  fluid  and  blood  contain  choline,  originally  made  by 
Halliburton  and  Mott,  is  confirmed  by  the  use  of  the  new  tests 
previously  described.  Other  bases  are  also  present,  but  were  not 
identified  ;  the  idea  that  they  might  be  betaine,  neurine,  dimethyl- 
hydroxyethylamine  (from  kephalin),  or  sphingosine  (from  phrenosin) 
was  not  established.  Another  featui'e  of  these  diseases  is  the  rise  in 
the  amount  of  potassium  salts  present;  this  is  intelligible  when  it  is 
remembered  that  potassium  salts  have  recently  been  shown  to  be 
important  constituents  of  nervous  material.  Choline  is  also  dis- 
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coverable  in  extracts  of  many  organs  and  tissues  where  lecithin  is 
present.  In  some  cases,  the  breakdown  of  lecithin  must  be  attributed 
to  ferment  action.  W.  D.  H. 

Formation  of  Protamine  in  the  Salmon.  Franz  Weiss  {Zeitsch. 
physiol.  Chem.,  1907,  52,  107-—120).— A  salmon  weighing  9  kilos, 
contains  in  its  testes  about  27  grams  of  protamine,  containing  22*8 
grams  of  arginine.  Its  muscle  protein  yields  5 '67%  of  arginine, 
so  that  at  breeding  time,  402  grams  of  muscle-protein  must  be 
decomposed  to  yield  the  necessary  amount  of  arginine.  A  female 
salmon  of  the  same  weight  loses  about  600  grams  of  its  muscle  at  the 
corresponding  period,  or  about  half  as  much  again  as  the  male.  From 
actual  observations  on  the  male,  it  is  calculated  that  about  38%  of  its 
muscle  is  utilised  in  the  formation  of  the  generative  organs. 

W.  D.  H. 

The  Sugar  from  Frog-Spawn.  William  Alberda  van  Ekenstein 
and  Jan  J.  Blanksma  {Chem.  Weelcblnd,  1907,  4,  407—411). — The 
authors  have  obtained  galactose  by  hydrolysing  the  jelly-like  envelope 
of  frog-spawn  with  dilute  hydrochloric  acid.  A.  J.  W. 

Further  Observations  on  the  Pupae  of  Calliphora.  Ernst 
Weinland  ( Zeitsch .  Biol.,  1907,  49,  351 — 372,  421 — 465,  466 — 485, 
486 — 493.  Compare  Abstr.,  1906,  ii,  560). — -By  means  of  experiments 
with  light  petroleum,  it  is  shown  that  in  presence  of  oxygen  there  is 
in  the  pupae  a  decomposition  of  fat,  as  a  rule.  The  carbon  dioxide 
liberated  is  not  equal  to  that  which  would  be  formed  by  complete 
combustion  of  the  fat.  Lecithin  is  also  decomposed.  Little  or  no 
hydrogen  is  liberated,  thus  contrasting  with  what  occurs  in  the  absence 
of  oxygen.  Another  process  which  occurs  is  the  formation  of  sugar ; 
this  is  independent  of  the  decomposition  of  the  fat,  and  the  origin  of 
the  sugar  is  probably  protein  ;  this  is  succeeded  by  the  formation  of 
chitin  from  sugar.  Ferments  are  considered  to  be  responsible  for  the 
changes.  Liberation  of  ammonia  is  not  due  to  bacterial  action,  or 
to  the  tryptic  ferment  present  in  the  intestinal  secretion,  but  to  further 
splitting  in  the  tissues,  W.  D.  H. 

The  True  Mean  Percentage  of  Urea  in  Normal  Human 
Urine.  Fritz  Lippich  ( Zeitsch .  physiol.  Chem.,  1907,  52,  219 — 224). — 
Polemical.  The  incorrectness  of  W.  O.  Moor’s  views  on  the  subject 
(Abstr.,  1903,  ii,  343;  1904,  ii,  192,  274  ;  1906,  ii,  693)  is  maintained. 

W.  D.  H. 

Organic  Bases  in  Horses’  Urine.  W.  Achelis  and  Friedrich 
Kutscher  ( Zeitsch .  physiol.  Chem,.,  1907,  52,  91 — 94). — The  detection 
of  methylguanidine  in  horses’  urine  rendered  necessary  the  further 
examination  of  this  fluid  for  other  bases.  There  are  several  present, 
and  the  present  communication  deals  mainly  with  the  method  of 
separating  them  ;  at  present,  the  only  one  identified  is  4-methyl- 
pyridine.  W.  D.  H. 
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Chloroform  Apnoea.  Bebtbam  Collingwood  and  H.  L.  F, 
Buswell  ( Proc .  physiol.  Soc.,  1907,  xxxiv ;  J.  Physiol.,  35). — A  low 
percentage  of  chloroform  quickly  produces  apnoea  of  a  pronounced 
character  if  administered  by  rapid  artificial  respiration.  This  is  not 
due  to  diminution  of  carbon  dioxide  in  the  blood,  for  it  can  be  pro¬ 
duced  by  chloroform  mixed  with  expired  air  ;  expired  air  by  itself  does 
not  cause  apnoea.  The  apnoea  occurs  after  cutting  both  vagi  in  cats. 
There  are  several  indications  that  chloroform  diminishes  the  ex¬ 
citability  of  the  respiratory  centre  to  the  carbon  dioxide  stimulus. 

W.  D.  H. 

Protein  Metabolism  in  Cystinuria.  Chables  G.  L.  Wolf  and 
Philip  A.  Shaffeb  {Proc.  Amer.  physiol.  Soc.,  1907,  xiii — xiv  ;  Amer. 
J.  Physiol.,  19). — The  cystinuric  patient  observed  could  oxidise  the 
sulphur  of  hair-cystine  to  sulphuric  acid  like  a  normal  person.  This 
confirms  Alsberg  and  Folin’s  statement.  The  same  is  true  for  cysteine 
or  cystine  prepared  from  the  urine.  The  cystin  excreted  is  evidently 
not  absorbed  as  such,  but  in  the  form  of  a  larger  molecule.  Increase  of 
protein  food  increases  the  cystine  excreted,  but  isolated  cystine  is 
merely  excreted  as  sulphate.  Cystine  injected  subcutaneously  is 
excreted  as  “  neutral  sulphur  ”  (probably  as  cystine).  Cysteine  simi¬ 
larly  injected  leads  to  an  increase  of  sulphur  in  the  urine  ;  the  increase 
being  equally  divided  between  inorganic  sulphates  and  neutral  sulphur. 
In  addition  to  cystine  derived  from  protein  food  (exogenous  meta¬ 
bolism),  part  of  the  cystine  excreted  is  independent  of  the  food. 

W.  D.  H. 

Pancreatic  Diabetes.  Eduakd  PflDgeb  ( Pjluger's  Archiv,  1907, 
118,  265 — 266,  267 — 321). — In  frogs,  extirpation  of  the  pancreas 
leads  to  fatal  diabetes ;  this  is  not  prevented  by  transplantation  of  the 
pancreas  from  another  animal.  Extirpation  of  the  duodenum,  or 
complete  separation  of  the  duodenum  from  the  pancreas,  leads  to  the 
same  result.  The  two  latter  operations  do  not  affect  the  nutrition  of 
the  pancreas. 

So  far  as  experiments  on  dogs  have  been  at  present  performed,  the 
results  are  confirmatory.  Extirpation  of  the  duodenum  in  these 
animals  produces  glycosuria,  although  the  pancreas  remains  untouched. 
The  condition  is  attributed  to  nervous  disturbance,  and  the  internal 
secretion  theory  of  pancreatic  diabetes  is  condemned.  W.  D.  H. 

The  Course  of  Acidosis  in  Diabetes.  Ed.  Allabd  {Arch.  exp. 
Path.  Pharm.,  1907,  57,  1 — 26). — This  paper  does  not  deal  with  the 
source  of  acetone,  /3-hydroxybutyrie  acid,  &c.,  but  with  the  amounts 
secreted.  Systematic  observations  on  the  course  of  the  excretion  are 
stated  to  be  wanting.  In  the  present  research,  the  urine  was  examined 
at  intervals  of  three  hours  in  a  number  of  cases  over  long  periods,  and 
the  results  are  given  in  tables  and  curves.  One  noteworthy  general 
result  is  the  increase  of  these  substances  after  fasting.  Observations 
are  also  given  relating  to  the  proportion  of  ammonia  to  total  nitrogen 
in  the  urine  ;  this  does  not  diminish  in  the  same  proportion  as  the  total 
nitrogen  during  fasting.  W.  D.  H. 
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The  Action  of  Various  Chemical  Substances  on  Sugar 
Excretion  and  Acidosis.  Julius  Baer  and  L£on  Blum  { Beitr .  chem. 
Physiol.  Path.,  1907,  10,  80 — 104). — In  dogs  made  diabetic  by 
phloridzin,  the  administration  of  acetic  acid  increases  the  excretion  of 
substances  of  the  acetone  group,  but  not  of  sugar  or  nitrogen. 
Glycollic  acid,  glycine,  and  propionic  acid  have  a  similar  action. 
Lactic  acid,  glutamic  acid,  and  alanine  have  no  such  effect.  Glutaric 
acid  markedly  lessens  the  excretion  both  of  the  sugar  and  the  sub¬ 
stances  of  the  acetone  group.  Malonic,  succinic,  and  pyrotartaric  acids 
have  no  such  effect.  The  mechanism  of  the  action  of  these  various 
substances  is  discussed  at  length.  Sugar  formation  is  believed  to  be 
due  to  substances  other  than  carbohydrates,  and  the  fall  in  acidosis 
when  glutaric  acid  is  given,  to  be  due  to  the  burning  up  of  the  pre¬ 
cursors  of  the  sugar.  W.  D.  H. 

The  Glycogen  in  Organs,  and  Acidosis  in  Phloridzin 
Diabetes.  Artur  Marum  {Beitr.  chem.  Physiol.  Path.,  1907,  10, 
105 — 110). — If  animals  in  a  state  of  inanition  are  given  large  doses  of 
phloridzin,  they  secrete  sugar  and  exhibit  acidosis  in  a  marked  degree. 
In  a  short  time  their  organs  are  free  from  glycogen,  and  a  marked 
reaction  for  acetone  in  the  urine  is  a  good  index  of  the  disappearance 
of  the  glycogen.  W.  D.  H. 

Action  of  Sulphuretted  Waters  on  Mercurial  Treatment. 

Albert  Desmoulinses  and  A.  Chatin  ( Gompt .  rend.,  1907,  144, 
1177 — 1180). — Patients  taking  sulphuretted  waters  can  tolerate  much 
larger  doses  of  mercurial  salts  in  treatment  for  syphilis  than  others 
can.  This  is  not  due  to  the  formation  of  an  insoluble  sulphur  com¬ 
pound  of  mercury,  but  to  an  increase  in  the  power  of  the  serum  of  the 
blood  to  hold  albuminates  of  mercury  in  solution,  and  therefore  mercury 
does  not  accumulate  in  the  tissues.  W.  D.  H. 

A  Case  of  Sulph-heemoglobinsemia  [Thiohsemoglobinsemia]. 
Alfred  E.  Russell  {Trans.  Path.  Soc.  London,  1907,58,  177 — 183). 
— This  is  a  description  of  a  rare  condition  in  a  young  woman  who 
suffered  from  attacks  of  circulatory  and  respiratory  failure.  Cyanosis 
was  a  marked  feature,  and  the  remarkable  observation  was  made  that 
the  blood  exhibited  the  spectrum  of  thiohfemoglobin.  W.  D.  H. 

[Physiological]  Action  of  Oxycaffeine  and  other  Methyl 
Derivatives  of  Uric  Acid.  Emil  Starkenstein  (Arch.  exp.  Path. 
Pharm.,  1907,  57,  27 — 47). — In  rabbits,  uric  acid  acts  as  a  diuretic, 
and  in  large  doses  is  harmful  to  the  kidneys  j  3-  and  7-methyluric 
acids  stimulate  the  central  nervous  system  and  produce  anuria,  later 
polyuria,  and  then  death.  1  : 3-Dimethyluric  acid  is  harmless,  and 
only  causes  slight  diuresis ;  1:3  :  7-trimethyluric  acid  (oxycaffeine)  is 
also  harmless  and  a  good  diuretic  ;  it  is  possible  it  may  prove  of 
therapeutic  value.  There  is  no  parallelism  between  the  diuretic 
action  of  the  members  of  the  purine  group  and  their  action  on  nerve 
and  muscle.  W.  D.  H. 
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Fate  of  Phenylurea  and  of  Oxanilic  Acid  in  the  Organism 
of  the  Dog.  Sergei  Salaskin  and  Katharina  Kowalevsky 
( Biochevi .  Zeitsch .,  1907,  4,  210 — 214.  Compare  Abstr.,  1904,  ii, 
674). — When  diphenylurea  is  administered  to  dogs,  none  is  found  in 
the  urine,  and  the  amount  of  combined  sulphuric  acid  is  small.  Con¬ 
siderable  amounts  of  the  diphenylurea  are,  however,  found  in  the 
fseces. 

When  phenylurea  is  administered,  aniline  can  be  detected  in  the 
urine,  and  the  amount  of  combined  sulphuric  acid  is  considerable. 
This  is  mainly  in  the  form  of  />-aminophenyl  sulphate,  as,  after  hydro¬ 
lysis  with  hydrochloric  acid,  jo-aminophenyl  can  be  detected. 

Oxanilic  acid  appears  to  pass  through  the  system  unchanged.  The 
behaviour  of  phenylurea  and  oxanilic  acid  is  comparable  with  that  of 
acetamide  and  glycine.  J.  J.  S. 

Action  of  Parathyroid  Extract.  S.  P.  Beebe  ( Proc .  Amer. 
physiol.  Soc .,  1907,  xiii ;  Amer.  J.  Physiol.,  19). — The  tetany  pro¬ 
duced  in  dogs  by  removal  of  the  parathyroid  is  completely  inhibited 
by  the  hypodermic  injection  of  the  nucleo-protein  of  ox  parathyroid. 
The  symptoms  are  in  abeyance  for  three  days  after  a  single  injection, 
but,  so  far,  the  animals  have  not  been  saved  from  ultimate  death  by  a 
continuance  of  the  treatment.  After  an  alkaline  solution  of  the  protein 
has  been  boiled,  it  fails  to  act.  The  active  principle  is  not  destroyed 
by  peptic  or  tryptic  digestion  for  forty-eight  hours.  W.  D.  H. 

Solution  Tension  and  Toxicity  in  Lipolysis.  Raymond  H. 
Pond  (Amer.  J.  Physiol.,  1907,  19,  258 — 283). — The  toxicity  of  the 
salts  tested  does  not  under  the  conditions  described  vary  inversely 
with  their  decomposition  tension.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Co-operation  of  Micro-organisms  in  the  Utilisation  of  the 
Potassium  of  Leucite  by  Higher  Plants.  Sante  de  Grazia  and 
G.  Camiola  (Chem.  Zentr.,  1907,  i,  1451  ;  from  Slaz.  sper.  agrar.  ital ., 
1906,  39,  829 — 840). — Solutions  containing  micro-organisms  dissolved 
far  more  potassium  than  when  micro-organisms  were  absent.  Probably 
the  potassium  is  first  taken  up  by  micro-organisms  and  then,  being 
in  a  more  readily  assimilable  form,  by  the  higher  plants. 

N.  H.  J.  M. 

“  Internal  Antisepsis.”  Heinrich  Bechhold  ( Zeitach .  phyaiol. 
Chem.,  1907,  52,  177 — 180). — Some  recently  introduced  antipeptics 
kill  bacteria  in  cultures  when  they  are  added  in  very  small  amounts 
VOL.  XCII.  ii.  44 
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(1  : 500,000).  Such  small  amounts  have  no  deleterious  effects,  but  it 
is  found  that  on  administration  in  vivo  their  bactericidal  action  is 
lessened.  In  the  present  research,  tetrachloro-2  :  2'-diphenol  was  found 
to  pass  through  a  filter  of  colloid  material  readily,  the  loss  being  22%. 
But  when  it  was  dissolved  in  serum  and  filtered,  there  was  a  loss  in  the 
filtrate  of  87-5%.  The  proteins  of  the  serum  doubtless  either  adsorb  it 
physically  or  enter  into  chemical  union  with  it.  A  1%  solution  in 
serum  is  therefore  equivalent  only  to  a  1  per  1000  solution  in  water. 

W.  D.  H. 

Influence  of  Bacteria  on  the  Changes  of  Nitric  Acid  in 
Soils.  Julius  JStoklasa,  Johan  Jelineck,  and  Adolf  Ernest  ( Bied . 
Zentr.,  1907,  36,  370 — 371  ;  from  Zeitsck.  landw.  Versuchswes.  Oesterr., 
1906,  844). — The  organic  matter  present  in  Bohemian  sugar-beet  soils 
was  found  to  be  unsuitable  as  a  source  of  carbon  for  the  respiration 
processes  of  denitrifying  bacteria  ;  nitrates  are  therefore- not  appreciably 
reduced  to  nitrogen.  It  is,  however,  very  possible  that  nitrites  are 
formed  when  the  soil  is  abundantly  aerated.  N.  H.  J.  M. 

Lactic  Acid  Fermentation  in  Milk.  Martinus  W.  Beyerinck 
( Troc .  K.  Ahad.  Wetensch.  Amsterdam ,  1907,  10,  17 — 35). — Temper¬ 
ature  and  oxygen  pressure  determine  the  nature  of  the  auto-fermenta¬ 
tion  of  milk.  At  temperatures  much  below  40°,  the  fermentation  due 
to  Bacillus  coli,  &c.,  after  lasting  some  hours,  is  replaced  by  a  butyric 
fermentation,  which,  after  some  time,  is  succeeded  by  a  lactic  acid 
fermentation.  In  good  milk,  even  at  40°,  this  temperature  being  that 
at  which  the  development  of  gas-producing  bacteria  takes  place  most 
readily,  no  gas  is  evolved,  and  this  fact  forms  the  basis  of  a  dairy  test 
of  the  purity  of  milk. 

In  milk,  three  forms  of  lactic  acid  fermentation,  determined  by 
temperature,  are  to  be  distinguished.  At  a  very  low  temperature,  the 
slimy  lactic  acid  fermentatiou,  where  the  smaller  cell  walls  of  the 
organism  account  for  the  slime  observed,  takes  place.  At  a  middle 
temperature,  the  common  lactic  acid  fermentation  caused  by  Lactococcus 
predominates,  and  at  a  higher  temperature  is  found  the  lactic  acid 
fermentation  of  Lactobacillus. 

Methods  of  isolating  these  organisms  are  given,  and  also  their 
morphological  characteristics  and  fermentation  reactions.  Some  of  the 
methods  of  diagnosis  are  of  much  interest ;  for  instance,  the  presence  or 
absence  of  catalase,  indicated  by  flooding  a  culture  plate  with  dilute 
hydrogen  peroxide  and  seeing  which  colonies  give  rise  to  bubble 
formation,  and  the  occurrence  of  emulsin  as  judged  by  the  hydrolysis  of 
indican  and  esculin.  Mannitol  may  be  discovered,  if  present,  as  a 
reduction  product  of  lsevulose  by  evaporating  to  dryness  a  drop 
of  the  medium  on  a  slide  and  examining  the  crystals  formed  micro¬ 
scopically. 

The  active  lactic  acid  ferments  are  very  variable.  They  occur  in 
the  intestinal  flora  and  play  there  an  inferior  part.  Hereditarily 
constant  variation  is  recognised  when  cultivation  takes  place  at  too 
high,  or  too  low,  oxygen  pressure,  or  at  a  temperature  above  the 
optimum.  G.  S.  W. 
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Fermentation  of  Glucosides  by  Bacteria  of  the  Typhoid- 
Coli  group,  and  the  Acquisition  of  New  Fermenting  Powers 
by  the  Bacillus  Dysenteriae  and  Other  Micro-organisms. 
F.  W.  Twort  ( Proc .  Roy.  Roc.,  1907,  B,  79,  329—336).— A  large 
number  of  glucosides  are  fermented  by  many  members  of  the  typhoid- 
coli  group  of  bacteria.  Variations  occur  even  within  sub-groups.  The 
sugar-fermenting  powers  of  an  organism  may  be  changed  by  cultivat¬ 
ing  it  for  generations  in  a  medium  containing  a  sugar  which  at  first  it 
is  unable  to  ferment.  By  such  means,  a  pathogenic  can  be  converted 
into  a  uon-pathogenic  member  of  the  group,  and  so  it  may  become 
unrecognisable  when  growing  outside  the  body  in  soil,  water,  &c.  This 
may  account  for  the  difficulty  often  experienced  in  isolating  B.  typhosus 
from  these  situations.  It  is  further  suggested  that  the  reverse  change 
may  occur,  and  an  organism  become  pathogenic  when  it  again  finds 
a  suitable  medium,  such  as  the  alimentary  canal.  W.  D.  H. 

Nitrification  in  Egyptian  Soil.  Kaoul  Roche  (Bull.  Assoc, 
chim.  Suer.  Dist.,  1907,  24,  1699 — 1701). — The  soils  nitrify  readily 
when  suitable  amounts  of  moisture  (15 — 25%)  are  present;  with  a 
greater  amount  of  water,  denitrification  rapidly  takes  place. 

'  ‘  N.  H.  J.  M. 

Beyerinck  and  Gosling’s  Sarcina.  Johan  F.  A.  Pool  ( Pharrn . 
Weekblad,  1907,  44,  664 — 672.  Compare  Beyerinck,  Abstr.,  1906, 
ii,  696). — The  author  has  applied  the  method  of  Beyerinck  and 
Winogradsky  for  obtaining  a  pure  culture  of  sarcina,  and  records 
results  showing  the  influence  of  the  experimental  conditions  on  the 
purity  of  the  culture.  A.  J.  W, 

Stimulating  Action  Exercised  by  Mixtures  of  Colloidal 
Solutions  on  Germination.  H.  Micheels  and  P.  de  Heen  (Bull. 
Acad.  roy.  Bely.,  1907,  119 — 121). — The  germination  of  wheat  is 
favoured  by  solutions  of  colloidal  magnesium  or  colloidal  tin,  or  both 
together.  The  mean  weight  of  the  seedling  is  increased  from  0T25 
gram  in  distilled  water  to  0*151  gram  in  a  colloidal  solution  of 
magnesium,  the  mean  length  of  the  first  leaf  from  50  to  70  mm.,  and 
the  mean  length  of  the  roots  from  8  to  50  mm.  The  stimulating 
effect  of  colloidal  tin  is  less  than  that  of  colloidal  magnesium,  but  the 
greatest  effect  is  produced  by  a  mixture  of  equal  volumes  of  each 
colloidal  solution.  In  the  latter  case,  the  number  of  seedlings  is  96%, 
the  mean  weight  of  the  seedling,  0*182  gram,  the  mean  length  of  the 
first  leaf,  105  mm., and  the  mean  length  of  the  root,  95  mm.  The  action  of 
solutions  containing  colloidal  tin  and  colloidal  magnesium  in  the  ratios 
4 : 1  and  1  : 4,  although  less  than  that  of  the  mixture  of  equal  parts,  is 
greater  than  that  of  either  solution  alone.  E.  H. 

Relation  of  Magnesium  Oxide  to  Calcium’  Oxide  in  the 
Leaves  of  Different  Native  Plants  at  One  or  Several  Periods 
of  Growth.  Josef  Seissl  (Chem.  Zentr.,  1907,  i,  1441 ;  from  Zeitsch. 
landw.  Versuchswes.  Oesterr.,  10,  88 — 101). — The  requirement  for 
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lime  is  essentially  greater  than  that  for  magnesia,  and  the  relation 
MgO  :  CaO  widens  with  the  advance  of  the  vegetative  period. 

N.  H.  J.  M. 

The  Milk  Curdling  Ferment  of  the  Juice  of  the  Fig 
(Ficus  Carica).  A.  Briot  ( Compt .  rend.,  1907,  144,  1164 — 1166). 
— The  existence  of  the  power  to  curdle  milk  which  fig-juice  has,  has 
long  been  known.  It  is  shown  that  fresh  milk  contains  an  anti-sub¬ 
stance  which  tends  to  inhibit  this  action.  The  anti-ferment  is  destroyed 
by  heat,  and  so  boiled  milk  is  more  readily  curdled  by  fig-juice  than 
is  fresh  milk.  W.  D.  H. 

Formation  of  Proteins  in  the  Lower  Fungi.  Oscar  Loew 
(Ber.,  1907,  40,  2871). — Attention  is  drawn  by  the  author  to  the  fact 
that  he  had,  several  years  ago  (Abstr.,  1880,  816),  arrived  at  the  same 
conclusions  as  Ehrlich  (this  vol.,  ii,  383).  W.  H.  G. 

A  Constituent  of  the  Wood  of  Morinda  Citrifolia.  Otto  A. 
Oesterlk  (Arch.  Pharm.,  1907,  246,  287 — 290). — By  extracting  the 
powdered  wood  with  alcohol,  evaporating,  extracting  the  residue  with 
chloroform,  evaporating,  extracting  this  residue  with  benzene,  and 
concentrating,  crystals  were  obtained  ;  after  purification,  attended  with 
much  difficulty,  these  melted  at  216°,  and  had  the  composition 
Ci6Hi206  and  reactions  of  a  trihydroxyme thy lanthraqu inone  mono¬ 
methyl  ether  ;  the  diacetyl  derivative  melts  at  184 — 185°.  Possibly  the 
substance  is  identical  with  the  emodin  methyl  ether  isolated  by 
Perkin  and  Hummel  from  the  bark  of  Ventilago  madraspatana  (Trans,, 
1894,  65,  940).  C.  F.  B. 

Constituents  of  Rush-pith  (Toshin).  Kintaro  Oshima  (J. 
Sapporo  Agric.  Coll.,  1906,  2,  87 — 96). — The  composition  of  rush- 
pith  was  found  to  be  as  follows  :  water,  7 ’15  ;  protein,  1'73  ;  fat, 
6'55  ;  crude  fibre,  33'16  ;  A-free  extract,  47'02  ;  pentosan,  35'02  ; 
methyl-pentosan,  2'82 ;  and  ash,  4’39  per  cent.  The  pentosan 
consists  of  xylan  and  araban,  the  former  predominating. 

N.  H.  J.  M. 

Presence  of  Su  erase  and  Sucrose  in  Different  Organs  of  the 
Vine  and  in  Some  Fruits.  V.  Martinand  (Compt.  rend .,  1907, 144, 
1376 — 1378). —  Sucrase  occurs  in  all  parts  of  the  vine,  in  cherries, 
currants,  and  pomegranates,  but  not  in  apples,  oranges,  and  lemons, 
and  very  little  in  pears. 

Sucrose  was  found  in  the  vine  leaves,  in  the  pulp  of  the  grapes, 
and,  in  very  small  quantity,  in  the  roots.  It  was  not  detected  in 
grape-juice,  or  in  the  woody  parts.  It  occurs  in  apples,  oranges,  and 
lemons. 

The  conclusion  is  drawn  that  the  hydrolysis  of  sucrose  is  effected  in 
the  organs  of  vines  by  sucrase,  and  that  a  sufficient  quantity  occurs  in 
the  must  from  acid  fruits  to*  invert  all  the  sucrose  which  may  be 
added,  without  the  intervention  of  the  acids  or  of  the  sucrase  secreted 
by  yeast.  N.  H.  J.  M. 
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Action  of  Soil  Moisture  and  Nitrogen  Manure  on  the 
Amounts  of  Starch  and  Nitrogen  in  Barley.  Densch  (J.  Landw., 
1907,  55,  173 — 178). — Moderate  variations  in  the  amount  of  moisture 
in  soils  have  no  practical  effect  on  the  amounts  of  starch  and  the 
relation  to  each  other  of  the  different  proteins.  As  regards  nitrogenous 
manures,  moderate  variations  in  the  amounts  applied  have  no  marked 
effect  on  the  proteids  of  the  barley,  but  have  a  distinct  effect  on  the 
amount  of  starch,  the  best  results  being  obtained  when  the  manure  is 
applied  in  such  quantity  that  it  is  completely  utilised  by  the  plant. 

N.  H.  J.  M. 

Action  of  Potassium  Manure  on  Barley.  Alexander 
Cserhati  ( Chern .  Zentr .,  1907,  i,  1451  ;  from  Oester.-ung.  Zeitsch.  Zucker- 
Ind.  Landw.,  35,  676 — 702). — Potassium  manures  acted  chiefly  in 
increasing  the  mealiness  of  barley,  and  were  also,  to  a  less  extent, 
beneficial  as  regards  absolute  weight,  uniformity  of  grain,  and  amount 
of  protein.  N.  H.  J.  M. 

Action  of  Very  Large  Amounts  of  Ammonium  Sulphate 
in  Presence  of  Organic  Matters  and  Calcium  Carbonate. 
Albert  Stutzer  (J.  Landw.,  1907,  55,  81 — 91). — The  results  of  pot 
experiments  with  Japanese  buckwheat  showed  that  higher  yields  were 
obtained  with  sodium  nitrate  than  with  ammonium  sulphate,  and  that 
the  addition  of  calcium  carbonate  (1%)  diminished  the  yield  without, 
however,  increasing  the  percentage  of  calcium  in  the  ash.  Addition 
of  straw  considerably  reduced  the  yield,  especially  when  no  calcium 
carbonate  was  present ;  peat  and  starch  did  not  greatly  affect  the 
yield.  With  very  large  amounts  of  ammonium  sulphate,  addition  of 
straw  is  beneficial. 

The  buckwheat  was  followed  by  mustard  in  the  same  pots.  In  the 
case  of  mustard,  calcium  carbonate  proved  to  be  beneficial,  the  yields 
being  generally  more  than  double  the  yields  obtained  without  calcium 
carbonate.  The  effects  of  different  forms  of  organic  matter  were 
variable,  the  results  being  generally  lower,  in  presence  of  calcium 
carbonate,  with  than  without  organic  matter,  whilst  in  absence  of 
calcium  carbonate  the  organic  substances  increased  the  yields  when 
Off  and  1  gram  of  nitrogen  were  added,  and  diminished  the  yields 
when  a  greater  amount  of  nitrogen  (Iff  grams)  was  present. 

N.  H.  J.  M. 

Nutritive  Value  of  Non-Proteins  in  Hay.  Max  Muller  ( J . 
Landw.,  1907,  55,  123 — 141). — The  material  was  prepared  by  boiling 
hay  with  water  and  distilling  off  the  water  of  the  filtrate  in  a  vacuum. 
The  dried  residue  was  digested  with  absolute  alcohol  for  ten  days,  the 
residue  stirred  with  90%  alcohol,  left  for  two  days,  filtered,  and  dis¬ 
tilled.  The  residue,  which  dissolved  readily  in  water,  contained  l-84% 
of  nitrogen. 

The  results  of  feeding  experiments  with  a  dog  showed  that  the 
mixture  of  amides,  prepared  as  described,  is  utilised  in  the  production 
of  flesh  ;  amide  nitrogen  in  foods  should  therefore  be  reckoned  as 
protein.  N.  H.  J.  M. 
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Action  of  Nitrite  and  Inoculating  Soil  on  Soja  Beans. 
Albert  Stutzer  ( J \  Landw.,  1907,  55,  78 — 80). — It  was  shown 
previously  that  red  clover  and  some  non-leguminous  plants  are  greatly 
injured  by  nitrites.  Experiments  made  with  soja  beans  grown  in  soil 
deficient  in  nitrogen  showed  that  application  of  nitrite  had  no  injurious 
effect  and  enabled  the  plants  to  grow  luxuriantly.  The  plants,  as  is 
usually  the  case  with  soja  beans  grown  in  German  soils,  were  free  from 
root-nodules. 

Inoculation  experiments  with  soil  sent  from  Japan  were  not  very 
successful  the  first  year,  probably  owing  to  the  partial  drying  of  the 
soil  on  the  way.  The  next  year,  however,  very  luxuriant  plants, 
with  numerous  nodules,  were  obtained,  indicating  that  the  bacteria 
remained  uninjured  during  the  winter  in  East  Prussia. 

'  N.  H.  J.  M. 

Morphological  Effect  of  Manures  on  Potatoes.  P.  Vageler 
(J.  Landw.,  1907,55,  193 — 214). — Phosphoric  acid  acts  chiefly  on  the 
fundamental  tissues,  whilst  nitrogen  increases  the  productive  tissues. 
Potassium  promotes  the  productive  tissues  especially,  and  seems  to 
have  a  beneficial  effect  on  the  other  tissues  as  well. 

N.  H.  J.  M. 

Vegetation  Experiments  and  Critical  Studies  on  the  Relation 
of  the  Activity  of  Sodium  Nitrate  and  Ammonium  Sulphate. 
H.  SOchting  {J.  Landw.,  1907,  55,  1—46). — The  absolute  amount  of 
water  used  by  potatoes  manured  with  sodium  nitrate  is  less  than  when 
ammonium  sulphate  is  employed,  and  is  considerably  greater  when 
potassium  manure  is  employed  than  without  potassium.  The  relative 
amount  of  water  is,  however,  less  with  than  without  the  potassium. 

As  regards  the  yield  of  potatoes,  ammonium  sulphate  had  a  gieater 
effect  than  sodium  nitrate.  The  amount  of  nitrogen  taken  up  was 
the  same  when  calcium  nitrate  was  employed  as  with  ammonium 
sulphate. 

The  sodium  of  the  manure  remaining  in  the  soil  diminished  the 
assimilation  of  nitrogen  and  potassium,  probably,  in  part,  owing  to  its 
alkalinity.  Unlike  mangolds,  barley,  and  other  plants,  potatoes  are 
not  directly  benefited  by  sodium.  N.  H.  J.  M. 

Action  of  Calcium  Nitrate.  Albert  Stutzer  (J.  Landw.,  1907, 
55,  69 — 77). — Experiments  in  which  potatoes  were  manured  with 
different  amounts  of  calcium  and  sodium  nitrates  respectively  showed  in 
each  case  that  the  calcium  salt  produced  the  greater  yields  of  tubers  and 
of  starch.  In  the  case  of  mangolds,  sodium  nitrate  gave  the  highest 
yields  when  the  amount  of  nitrogen  applied  was  26  kilos,  per  hectare  ; 
with  65  kilos,  of  nitrogen,  the  yields  were  practically  the  same  with 
both  manures,  and  with  130  kilos.,  calcium  nitrate  gave  a  further 
increase,  whilst  sodium  nitrate  reduced  the  yield.  N.  H.  J.  M. 

Field  Experiments  on  Calcium  Cyanamide  with  Sugar-Beet. 
Friedrich  Strohmer  ( Chem .  Zentr.,  1907,  i,  1451  ;  from  Oester.-ung. 
Zeitsch.  Zucfcer-Ind.  Landw.,  35,  663 — 675). — The  manure  “  Stick- 
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stoffkalk”  differs  from  “  Kalkstickstoff  ”  only  in  the  manner  of  its 
preparation ;  calcium  chloride  being  added  to  the  carbide  before 
heating  (F.  E.  Polzeniusz,  D.R.-P.,  163320).  Results  of  manurial 
experiments  showed  that  the  manure  is  suitable  for  sugar-beet. 

N.  H.  J.  M. 

Experiment  on  Late  Pulling  of  Mangolds.  John  A.  Voelcker 
( J .  Roy.  Agric.  Soc.  Engl .,  1906,  67,  307 — 308). — Analysis  of  mangolds 
pulled  on  October  10th  and  on  November  12th,  1906,  showed  that  the 
weight  of  the  crop  increased  considerably,  and  that  the  increase  was 
not  merely  due  to  water. 

The  percentage  amounts  of  different  constituents  and  the  amounts 
in  lb.  per  acre  were  as  follows  : 


Per  cent.  lb.  per  acre. 


Dry 

Non-nitro- 

Dry 

Non-nitro- 

matter. 

N. 

genous.  Ash. 

matter. 

N. 

genous. 

Ash. 

Oct.  10  .... 

..  10-68 

0-16 

8-83  0-85 

4357 

65 

3603 

347 

Nov.  12.... 

..  10-56 

0-17 

8-55  0-95 

5766 

93 

4669 

519 

The  weights  of  the  crop  at  the  two  dates  were  40,800  and  54,600  lb. 
per  acre.  N.  H.  J.  M. 


Changes  in  a  Light  Sandy  Soil  when  Sterilised.  Alfred  Koch 
and  G.  Luken  (J.  Landw.t  1907,  65,  161 — 172). — The  soil,  which 
contained  0‘0164%  of  nitrogen,  was  sterilised  by  heating  for  two  hours 
under  a  pressure  of  2  atmospheres.  Experiments  with  oats  showed 
that  the  yields  of  grain  and  straw  were  considerably  increased  by 
sterilisation.  Analysis  of  the  soil  before  and  after  sterilisation  showed 
that  the  nitrogen  soluble  in  hydrogen  chloride  (D  1-026)  was  doubled, 
and  that  the  organic  matter  and  nitrogen  soluble  in  cold  water  were 
increased  to  a  still  greater  extent  by  the  heating. 

During  the  early  period  of  growth  the  plants  did  not  thrive  in  the 
sterilised  soils,  the  first  leaves  becoming  white.  Subsequently  the 
plants  recovered,  and  finally  produced  more  grain  and  straw  than  the 
others.  It  was  found  that  by  sowing  the  seed  at  a  later  and  warmer 
period  the  injurious  effects  can  be  avoided  altogether.  The  nature  of 
the  poisonous  substance  was  not  ascertained.  It  was,  however,  found 
that  calcium  carbonate  was  not  beneficial,  and  it  is  therefore  improbable 
the  injury  was  due  to  the  production  of  acids.  N.  H.  J.  M. 

Relation  between  the  Properties  of  the  Soil  and  Assimilation 
by  Plants.  Josef  Konig,  E.  Coppenrath,  and  J.  Hasenbaumer 
( Landw .  Versuchs-Siat.,  1907,  66,  401 — 461). — The  experiments  were 
made  with  six  soils  having  widely  different  physical  properties  and 
containing  very  different  amounts  of  nutritive  substance.  The  latter 
were  determined  in  extracts  obtained  by  means  of  strong  sulphuric 
acid,  hydrofluoric  acid,  10%  hydrochloric  acid,  dilute  organic  acids, 
ammonium  citrate,  6%  ammonia,  and  water  under  5  atmospheres’ 
pressure.  In  addition,  determinations  of  hygroscopicity  and  catalytic 
power  were  made. 

Experiments  in  pots  and  in  large  boxes  were  made,  in  which  oats, 
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rye,  peas,  and  potatoes  were  grown  in  the  six  soils.  The  dry  matter, 
nitrogen,  and  ash  constituents  were  determined  in  the  different 
portions  of  the  plants. 

The  nutritive  substances  dissolved  from  the  soil  by  water  under 
pressure  corresponded  more  nearly  with  the  amounts  assimilated  than 
the  amounts  dissolved  by  chemical  solvents.  A  relation  was  found  to 
exist  in  five  out  of  the  six  soils  between  the  catalytic  power  and  the 
amount  of  humus. 

Assimilation  by  plants  depended  on  the  amount  of  moisture  and  on 
the  depth  of  the  soil,  as  well  as  on  the  amount  of  readily  soluble  plant- 
food  present.  The  amount  of  produce  increased  with  the  percentage 
of  water  up  to  60%  of  the  total  water-holding  capacity,  and  with  the 
depth  of  the  soil  up  to  30  cm.  N.  H.  J.  M. 

Solubility  of  Certain  Salts  Present  in  Alkali  Soils.  Frank 
K.  Cameron,  James  M.  Bell,  and  W.  0.  Robinson  (J.  Physical  Chem., 
1907,  11,  396 — 420). — The  conditions  which  may  exist  in  systems 
containing  the  salts  commonly  found  in  the  soils  of  arid  regions  have 
been  established  by  solubility  determinations  and  investigation  of  the 
solid  phases  under  equilibrium  conditions  at  25°.  The  method 
employed  was  to  commence  with  simple  systems  and  proceed  to  more 
complex  systems  by  the  successive  addition  of  other  components.  The 
results  are  given  in  tabular  form  and  are  also  represented  dia- 
grammatically. 

The  nine  systems  investigated  are  as  follows  :  (l)  chlorides  of  calcium 
and  sodium  with  water  ;  (2)  sodium  chloride  and  sulphate  with  water 
(compare  Meyerhoffer  and  Saunders,  Abstr.,  1899,  ii,  410) ;  (3)  sodium 
chloride  and  sulphate,  calcium  sulphate  and  water;  (4)  sodium  chloride, 
calcium  carbonate  and  water  ;  (5)  sodium  chloride,  calcium  carbonate, 
carbon  dioxide  and  water  ;  (6)  sodium  sulphate,  calcium  carbonate  and 
water;  (7)  sodium  sulphate,  sodium  chloride,  calcium  carbonate  and 
water  ;  (8)  sodium  sulphate  and  chloride,  calcium  sulphate  and  carbon¬ 
ate  and  water  ;  (9)  as  (8),  except  that  the  water  was  saturated  with 
carbon  dioxide. 

From  the  results,  it  is  shown  that  solid  calcium  chloride  cannot  be  a 
normal  component  of  alkali  soils.  Further,  under  certain  conditions,  a 
double  sulphate  of  calcium  and  sodium  can  be  obtained  from  system 
(3) ;  at  low  temperatures,  the  salt  has  the  formula  2CaS04,3Na2S04,  and 
at  higher  temperatures  it  corresponds  in  composition  with  the  mineral 
glauberite.  G.  S. 

Humic  Acids.  A.  J.  van  Schermbeck  (J.  pr.  Chem.,  1907,  [ii], 
75,  517 — 525). — The  work  of  Malkomesius  aud  Albert  (Abstr.,  1905, 
i,  119)  is  criticised  ;  these  authors’  supposed  pure  humic  acid  contained 
phenols,  and  the  nitro-derivativo,  picric  acid. 

Experiments  are  quoted  to  show  that  the  so-called  humic  acids, 
which  are  precipitated  on  addition  of  mineral  acids  to  alkaline  extracts 
of  soils,  are  absorption  complexes  formed  from  precipitated  colloids 
and  resins  ;  the  most  varied  electrolytes  are  absorbed  by  these  in 
amounts  depending  on  their  specific  dissociation  constants.  The  acidity 
of  a  soil  dangerous  to  roots  may  be  determined  by  titration  of  an 
aqueous  extract.  If  amelioration  of  the  soil  is  desired,  the  boil- 
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ing  concentrated  alcoholic  extract  is  distilled,  after  addition  of 
water,  until  the  alcohol  is  expelled  completely ;  one  half  of  the 
resulting  aqueous  solution  is  titrated  whilst  hot,  the  other  after  being 
cooled  and  filtered,  the  difference  giving  the  acidity  of  the  resins.  The 
soil  is  treated  with  47*5  m.g.  of  commercial  ammonium  carbonate  for 
each  c.c.  of  A-acid  equivalency  of  the  resins,  and  the  total  acids  are 
neutralised  with  the  calculated  amount  of  calcium  carbonate. 

G.  Y. 

Analyses  of  Soils  and  Slimes  of  the  Nile.  Henri  Pellet 
and  Raoul  Roche  (Bull.  Assoc,  ohim.  Suer.  Dist.,  1907,  24, 
1691 — 1698). — Analyses  of  thirty  samples  of  sugar-cane  soil  from 
Nag-Hamadi.  The  average  amounts  of  the  chief  constituents  are  as 
follows:  P205,  0T75 ;  K20,  0-228  ;  N,  0*072%.  The  amount  of 
magnesium  is  high,  varying  from  1%  to  3%.  N.  H.  J.  M. 

Swedish  Soils.  Mats  Weibull  (.71  Landw .,  1907,  55,  215 — 231). 
— Mechanical  and  chemical  analyses  of  several  Moraine  soils  are  given 
(for  full  results  see  K.  Landlbr.  Akctd.  Handl.  och  Tidslcr.  Stockholm., 
1907,  107).  In  the  classification  of  these  soils,  determination  of 
the  aluminium  dissolved  by  strong  sulphuric  acid  was  found  to  be 
most  useful. 

The  potassium  requirements  of  the  soils  could  generally  be  ascer¬ 
tained  from  the  amount  of  potassium  dissolved  by  hot  strong  hydro¬ 
chloric  acid,  in  conjunction  with  the  aluminium  determination. 

The  phosphoric  acid  soluble  in  hot  18%  hydrochloric  acid  gave  useful 
indications  only  when  the  amount  present  was  very  small. 

N.  H.  J.  M. 

Use  of  Manganese  Compounds  as  Fertilisers.  W.  van  Dam 
( Chem .  Weekblad,  1907,  4,  391 — 397). — When  seeds  are  soaked  in 
manganese  sulphate  solution,  or  the  salt  used  as  a  fertiliser,  the  yield 
is  increased,  and  the  plants  have  a  darker  green  colour  than  otherwise. 
The  author  considers  that  the  darker  colour  is  due  to  the  direct  or  in¬ 
direct  influence  of  the  manganese  salt  on  the  formation  of  chlorophyll. 
The  higher  the  percentage  of  chlorophyll,  the  greater  the  yield  of 
organic  material.  A.  J.  W. 
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Analytical  Chemistry. 


The  Testing  of  Measuring  Vessels  Intended  for  Use  in 
Volumetric  Analysis.  W.  Schloesser  ( Zeitsch .  anal.  Ghem.,  1907, 
46,  392 — 414). — An  account  of  methods  in  use  by  the  K.  Normal 
Eichungs  Kommission. 

A  New  Apparatus  for  Rapid  Electrolytic  Estimations. 
Francis  0.  Frary  ( Zeitsch.  Elektrochem 1907,  13,  308 — 309). — In 
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order  to  avoid  the  use  of  a  motor  and  rotating  electrodes,  the  author 
causes  the  electrolyte  itself  to  rotate  by  placing  it  in  a  magnetic  field. 
In  one  form  of  apparatus  a  beaker  is  placed  within  a  solenoid  and  the 
electrodes  are  concentric  cylinders  standing  in  the  beaker.  The 
current,  used  for  the  electrolysis,  passes  through  the  solenoid.  In  this 
case  the  magnetic  lines  of  force  are  vertical,  whilst  the  current  in  the 
electrolyte  flows  horizontally.  Another,  somewhat  more  complicated, 
form  of  apparatus  is  described  in  which  this  arrangement  is  reversed  ; 
this  allows  of  the  use  of  a  mercury  cathode  lying  on  the  bottom  of  the 
glass  vessel  containing  the  electrolyte.  T.  E. 

Volumetric  Estimation  of  Hydrogen  in  Inorganic  and 
Organic  Substances.  Alexander  P.  Lidoff  ( Zeitsch .  anal.  Chem., 
1907,  40,  357—370). — The  method  proposed  previously  (Abstr.,  1906, 
ii,  201)  for  the  analysis  of  gaseous  hydrocarbons  may  be  employed  for 
estimating  hydrogen  in  many  other  substances,  both  mineral  and 
organic.  Erom  0‘25  to  0'5gram  of  the  substance  is  mixed  with  about 
1  gram  of  powdered  magnesium,  which  has  been'ignited  previously  in 
a  current  of  hydrogen,  and  the  mixture  is  introduced  into  a  thick- 
walled  test-tube  made  out  of  combustion  tubing.  This  tube  should  be 
130  mm.  long  and  9  mm.  in  diameter,  and  a  layer  of  magnesium  powder 
is  placed  above  the  mixture  so  as  to  fill  the  tube  to  a  height  of  about 
80  mm.  After  connecting  the  open  end  of  the  tube  with  a  gas  measur¬ 
ing  burette,  the  layer  of  magnesium  is  heated  to  redness,  and  the  heat 
is  then  gradually  extended  to  the  lower  part  of  the  tube  containing  the 
mixture.  The  usual  precautions  are  taken  in  adjusting  the  zero  of  the 
burette  and  in  reading  off  the  volume  of  the  hydrogen.  The  method 
gives  trustworthy  results  with  ammonium  chloride,  sodium  hydrogen 
carbonate,  alum,  ammonium  thiocyanate,  sucrose,  starch,  tartaric 
acid,  iodoform,  and  many  other  substances,  but  in  the  case  of  fatty 
acids,  theine,  acetamide,  and  o-toluidine,  the  figures  obtained  are  from 
1%  to  2%  too  low.  W.  P.  S. 

Micro-chemical  Detection  of  Sulphur,  Selenium,  and 
Tellurium  in  Copper.  E.  Willy  Hinriciisen  and  A.  Bauer 
( Metallurgie ,  1907,  4,  315 — 317). — The  reaction  described  by  Heyn 
and  Bauer  (Abstr.,  1906,  ii,  230)  depends  on  the  fact  that  cuprous 
sulphide  and  selenide  are  dissolved  by  potassium  cyanide,  the  copper 
passing  into  the  state  of  a  complex  ion,  the  free  sulphide  or  selenide 
ions  being  detected  by  the  addition  of  a  cadmium  salt.  The  object  of 
adding  alcohol  is  to  render  the  cadmium  sulphide  less  soluble. 

The  reddish-violet  coloration  given  by  copper  telluride  on  treatment 
with  potassium  cyanide  is  due  to  the  formation  of  a  poly  telluride.  The 
addition  of  a  cadmium  salt  is  not  necessary  in  the  detection  of 
tellurium.  C.  H,  D. 

Oxidations  by  Means  of  Electrolysis  in  Quantitative 
Analyses.  Oreste  Gasparini  (Chem.  Zeit.,  1907,  31,  641). — The 
author  states  that  the  action  of  nitric  acid  on  substances  containing 
sulphur  and  phosphorus,  &c.,  is  much  more  energetic  when  the  acid 
is  being  electrolysed.  The  apparatus  used  varies  with  the  nature  of 
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the  substance  operated  on.  For  details,  the  original  article  and  illus¬ 
trations  should  be  consulted.  L.  de  K. 

New  Method  for  the  Estimation  of~  Ammonia.  A.  Honch^se 
(</.  Fharm.  Chim.,  1907,  [  vi  ],  25,611 — 617). — The  method  proposed 
is  based  on  the  fact  that  when  formaldehyde  is  added  to  an  ammonium 
salt,  combination  takes  place  between  the  aldehyde  and  the  ammonia, 
and  the  acid  of  the  salt  is  set  free ;  the  acidity  may  then  be 
titrated.  The  neutral  solution  of  the  ammonium  salt  is  diluted  to 
about  100  c.c.  with  water  free  from  carbon  dioxide,  a  little  phenol- 
phthalein  is  added,  and  then  an  excess  of  formaldehyde,  the  quantity 
of  the  latter  necessary  being  at  least  20  c.c.  of  a  neutral  20%  solution 
for  each  0’017  gram  of  ammonia  present.  The  solution  is  now  titrated 
with  A/10-sodium  hydroxide  solution  until  a  faint  pink  coloration  is 
obtained.  If  the  solution  containing  the  ammonium  salt  is  acid,  it 
must  be  neutralised  before  carrying  out  the  estimation.  As  ammonium 
salts  interfere  with  the  sensitiveness  of  phenolphthalein,  it  is  better  to 
neutralise  an  aliquot  portion  of  the  solution,  using  another  indicator, 
and  then  to  add  the  required  amount  of  alkali  to  the  portion  taken  for 
the  estimation.  Hexamethylenetetramine  does  not  affect  phenol¬ 
phthalein.  The  method  may  be  applied  to  the  estimation  of  ammonia 
in  urine,  as  the  results  obtained  are  not  influenced  by  the  presence  of 
urea.  W.  P.  S. 

Volumetric  Estimation  of  Nitrogen  in  Nitrates.  Johannes 
G.  C.  Vriens  ( Zeitsch .  anal.  Chem.,  1907,  40,  414 — 420). — The  nitrate 
is  heated  with  sulphuric  acid  and  a  ferrous  salt ;  the  amount  of  ferrous 
salt  oxidised  being  a  measure  of  the  nitric  acid  present.  A  weighed 
portion  of  the  nitrate  to  be  examined  is  dissolved  in  water  and  diluted 
to  1  litre.  Ten  c.c.  of  this  solution  are  placed  in  a  flask,  10  c.c.  of 
concentrated  sulphuric  acid  and  a  known  volume  of  ferrous  ammonium 
sulphate  solution  are  added,  and  the  mixture  is  boiled  with  continual 
shaking  for  two  minutes.  One  c.c.  of  0T%  potassium  ferricyanide 
solution  is  then  added ;  if  the  coloration  produced  is  blue,  too  much 
of  the  iron  solution  has  been  used  ;  if  brown,  too  little.  Separate 
portions  of  the  nitrate  solution  are  then  treated  as  described  above 
with  increasing  (or  decreasing)  quantities  of  the  iron  solution  until 
with  one  test  a  blue  coloration  is  obtained  on  adding  the  indicator, 
whilst  the  next  successive  test,  containing  0T  c.c.  more  of  the  iron 
solution,  gives  a  brown  coloration.  As  the  brown  coloration  is  not 
permanent,  the  colour  should  be  observed  within  thirty  seconds  after 
adding  the  indicator,  subsequent  changes  in  colour  being  ignored. 
The  ferrous  ammonium  sulphate  solution  should  contain  25  grams  of 
the  salt  per  litre,  a  little  sulphuric  acid  being  also  added,  and  the 
solution  must  be  standardised  from  time  to  time  on  pure  potassium 
nitrate.  The  presence  of  considerable  quantities  of  potassium  sulphate, 
ammonium  sulphate,  and  sodium  oxalate  has  no  influence  on  the 
results  obtained  by  the  method.  W.  P.  S. 

Estimation  of  Nitrates  by  Busch’s  Method.  R.  Adan 
(Bull.  Soc.  chim.  Belg .,  1907,21,  229 — 233). — Busch’s  method  (Abstr., 
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1905,  ii,  282;  1906,  i,  118)  for  the  estimation  of  nitrates  in  water 
gives  results  agreeing  well  with  those  obtained  by  the  colorimetric 
methods,  even  when  the  water  contains  considerable  proportions  of 
mineral  matter,  organic  colouring  matter,  &c.  If  nitrites  are  present, 
however,  the  results  yielded  are  high  by  an  amount  which  doe3  not 
correspond  with  the  content  of  nitrite.  T.  H.  P. 

Action  of  Iodine  on  Phosphorus  Sesquisulphide  ;  Detection 
of  the  Latter  in  Matches.  Ludwig  Wolter  ( Chem .  Zeit.,  1907, 
31,  640). — About  200  to  300  match  tops  are  extracted  with  carbon 
disulphide,  the  filtrate  is  mixed  with  a  10%  solution  of  iodine  in 
carbon  disulphide,  and  cooled  to  0°.  If  phosphorus  sesquisulphide  is 
present,  characteristic  crystals  of  di-iodophosphorus  sesquisulphide  are 
obtained,  which  consist  of  beautiful,  silky,  shining,  rhombic  leaflets 
melting  at  llO’S0.  Alcohol  decomposes  it  with  separation  of  sulphur  ; 
when  boiled  with  water,  it  evolves  hydrogen  sulphide.  It  is  soluble 
in  boiling  ether,  but  separates  again  on  cooling.  Benzene,  light 
petroleum,  chloroform,  and  glacial  acetic  acid  dissolve  it  but  sparingly, 
but  it  is  soluble  in  xylene  and  toluene.  L.  de  K. 

Estimation  of  Phosphoric  Acid  as  Phosphomolybdic  Acid. 

Gunner  Jorgensen  (Zeitsch.  anal.  Ghent.,  1907,  46,  370 — 392). — The 
precipitate  obtained  by  the  addition  of  molybdic  acid  solution  to  a 
phosphoric  acid  solution  may  be  ignited  to  constant  weight,  if  the 
heat  applied  is  not  too  high.  It  is  recommended  that  the  ignition  be 
carried  out  over  an  Argand  burner,  the  precipitate  being  stirred 
constantly  until  the  combustion  of  the  filter  paper  is  complete.  The 
excess  of  molybdic  acid  solution  added  should  not  be  excessive,  and  the 
precipitate  must  not  be  collected  on  a  filter  until  after  the  lapse  of  about 
twenty-four  hours,  the  mixture  being  placed  aside  at  the  ordinary 
temperature  for  this  period  of  time.  The  precipitate  thus  obtained 
has,  after  ignition,  the  formula  P2Os,24Mo03.  If  too  large  an  excess 
of  molybdic  acid  solution  is  used,  or  if  the  temperature  is  too  high,  the 
proportion  of  molybdic  acid  in  the  precipitate  is  increased,  but  it  is 
lowered  as  the  concentration  of  the  nitric  acid  in  the  solution  is 
increased,  as  well  as  by  the  addition  of  hydrochloric  acid.  On  the 
contrary,  concentration  of  the  ammonium  nitrate  has  little  influence 
on  the  composition  of  the  precipitate.  W.  P.  S. 

Detection  of  Calcium.  Henri  Baubigny  ( Compt .  rend.,  1907, 
144,  1342). — Flanders’  proposal  (Abstr.,  1906,  ii,  901)  to  use  potassium 
ferrocyanide  in  presence  of  excess  of  ammonium  chloride  as  a  method 
of  detecting  calcium  in  presence  of  barium  or  strontium  is  not  new, 
having  been  suggested  by  the  author  (Abstr.,  1895,  ii,  461),  who, 
however,  showed  that  it  was  first  necessary  to  remove  the  barium. 

T.  A.  H. 

Simple  Method  for  the  Estimation  of  Calcium  in  Organic 
Materials.  Hans  Aron  ( Biochem .  Zeitsch.,  1907,  4,  268 — 270). — The 
organic  matter  is  destroyed  by  Neumann’s  method  of  using  a  mixture 
of  equal  parts  of  nitric  and  sulphuric  acids.  Not  more  than  10  or,  at 


ANALYTICAL  CHEMISTRY. 


653 


most,  15  grams  of  material  should  be  used  in  one  experiment.  If  the 
percentage  of  calcium  is  very  small,  the  solution  obtained  from  two  or 
more  experiments  may  be  united.  Water  is  added  to  the  cold  mixture, 
the  nitric  acid  removed  by  boiling,  and  the  calcium  completely  pre¬ 
cipitated  as  sulphate  by  the  addition  of  4  to  5  volumes  of  alcohol.  The 
mixture  is  warmed  cn  the  water-bath  to  render  the  precipitate  granular, 
kept  for  six  to  twelve  hours,  then  filtered  through  a  Gooch  crucible, 
washed  with  80—90%  alcohol,  dried  at  105°,  and  weighed.  J.  J.  S. 

Application  of  Micro-chemical  Analysis  to  the  Reaction  of 
Alkaline  Earths  with  Heavy  Metals  the  Oxides  of  which  are 
Soluble  in  Ammonia.  Mixed  Calcium  Salts.  M.  Emmanuel 
Pozzi-Escot  (Ann.  Chim.  anal.,  1907, 12,  237 — 239). — Fifty  c.c.  of  the 
solution  containing  about  1  mg.  of  the  metal  are  mixed  with  1 — 2  c.c. 
of  ammonia  and  15 — -20  c.c.  of  lime-water.  The  liquid  is  filtered  and 
boiled,  and  a  drop  is  then  placed  on  an  object  glass.  After  a  minute 
or  two,  the  film  of  calcium  carbonate  is  destroyed  by  means  of  a 
platinum  wire  and  the  drop  is  then  examined  under  the  microscope. 

Zinc  yields  very  small  crystals  in  stars  or  rosettes  having,  more  or 
less,  the  form  of  lozenges,  sometimes  lenticular,  seemingly  rhombs  ; 
the  field  also  contains  many  small  crystals,  difficult  to  observe 
amongst  the  mass  of  calcium  carbonate.  Cadmium  yields  crystals 
somewhat  resembling  thallium  uranyl  carbonate.  They  form  colour¬ 
less,  flattened,  and  acute  rhombs.  Cobalt  yields  extremely  delicate, 
lozenge-like  crystals,  but  the  reaction  is  not  very  distinct.  Copper 
yields  small  crystals,  formed  of  very  small,  oblique  prisms  grouped 
in  confused  masses.  Nickel  behaves  like  copper,  but  the  crystals  are 
more  voluminous  and  distinct.  For  the  microscopical  appearances  of 
these  calcium  compounds,  the  illustrations  in  the  original  article 
should  be  consulted.  L.  de  K. 

Colorimetric  Estimation  of  Lead  in  Drinking  Water. 
M.  E.  Moffatt  and  H.  S.  Spiro  (Chem.  Zeit.,  1907,  31,  639). — One 
hundred  c.c.  of  the  sample  are  introduced  into  a  cylindrical  glass  and 
0*5 — 1  c.c.  of  hiematin  solution  (0*5  gram  per  litre)  is  added,  and  the 
blue  coloration,  if  any,  compared  with  that  given  by  other  samples 
containing  a  known  amount  of  lead.  One  part  of  lead  in  two  million 
parts  of  water  may  be  recognised. 

Copper,  zinc,  and  iron  should  be  absent.  L.  de  K. 

Titration  of  Lead  without  Indicators.  G.  Bianchi  (Boll.  Chim. 
Farm.,  1907,  40,  385 — 389). — A  standard  solution  of  potassium 
dichromate  containing  7’117  grams  of  the  salt  per  litre  (1  c.c.  =  0*01 
gram  lead)  is  added  to  the  neutral  solution  of  lead  until  no  further 
turbidity  is  produced  on  adding  another  drop  of  the  solution  ;  the  end¬ 
point  is  very  sharply  defined,  owing  to  the  colour  of  the  precipitate, 
and  the  results  obtained  are  of  a  high  degree  of  accuracy.  The 
titration  is  carried  out  in  presence  of  an  excess  of  sodium  acetate. 
Using  metallic  lead,  the  metal  is  dissolved  in  a  slight  excess  of  nitric 
acid,  the  excess  neutralised  with  ammonia,  and  sodium  acetate  then 
added.  For  the  apparatus  used  in  the  titration,  see  Tarugi  and 
Bianchi  (Abstr.,  1906,  ii,  627).  W.  A.  D. 
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Estimation  of  Small  Amounts  of  Manganese  in  Natural 
Silicates.  Philip  Holland  ( Chem .  News ,  1907,  95,  [2489],  2 — 3). — 
The  manganous  sulphide,  obtained  in  due  course,  is  ignited,  then 
dissolved  in  hydrochloric  acid,  and  boiled  to  expel  free  chlorine. 
Excess  of  sodium  hydroxide  is  added  and  the  liquid  well  shaken  in 
contact  with  air.  The  manganese  precipitate  is  thus  converted  into 
manganic  hydroxide,  which  is  then  titrated  as  usual  with  potassium 
iodide  and  very  dilute,  standardised  sodium  thiosulphate.  L.  de  K. 

Electrolytic  Deposition  of  Nickel  from  Ammonium 
Oxalate  Solution.  Arthur  Fischer  ( Zeitsch .  Elektrochem.,  1907, 
13,  361 — 362.  Compare  Thiel  and  Windelschmidt,  this  vol.,  ii,  601). — 
Comparative  estimations  of  nickel  by  electrolytic  deposition  according 
to  the  methods  described  by  Fresenius  and  Bergmann,  by  Oettel,  and 
also  by  the  oxalate  method,  have  shown  that  the  first  method  gives  the 
smallest  values  and  the  third  the  largest.  Although  the  oxalate 
solution  does  not  appear  to  yield  very  accurate  results,  yet  the  author 
recommends  it  for  the  separation  of  nickel  from  chromium  and 
aluminium. 

The  periodic  phenomena,  which  are  observed  in  the  electrolysis  of 
oxalate  solutions  of  nickel  with  a  platinum  anode,  do  not  occur  when 
a  nickel  anode  is  used.  H.  M.  D. 

Estimation  of  Chromium  in  Alloys.  Archibald  Allison 
(Chem.  News,  1907,  95,  [2484],  1 — 2). — The  following  process  is 
recommended.  One  gram  of  the  powdered  sample  is  fused  in  a  nickel 
crucible  with  8  grams  of  sodium  peroxide.  The  mass  is  extracted 
with  500  c.c.  of  hot  water  and  boiled  for  ten  minutes  to  expel  hydrogen 
peroxide.  The  filtrate  is  acidified  with  sulphuric  acid  and  the  chromic 
acid  formed  titrated  as  usual  with  ferrous  ammonium  sulphate 
and  potassium  dichromate. 

It  is  not  strictly  necessary  to  subject  the  undissolved  matter  to  a 
second  fusion  with  sodium  peroxide.  The  alkaline  liquid  should  be 
filtered  through  asbestos  and  not  through  paper,  as  this  exerts  a 
reducing  action.  This  may,  however,  be  remedied  by  boiling  the  acid 
solution  with  a  little  potassium  permanganate  and  removing  the  excess 
by  boiling  with  hydrochloric  acid.  L.  de  K. 

Delicate  Test  for  Titanium.  Edmund  Knecht  (Chem.  Zeit., 
1907,  31,  639). — The  mixture  of  titanic  and  silicic  acids  obtained  in  the 
course  of  analysis  is  heated  in  a  test-tube  with  dilute  hydrochloric  acid 
(1  : 1)  and  a  piece  of  zinc  foil.  Meanwhile  a  solution  is  prepared  by  dis¬ 
solving  0‘5  gram  of  Rochelle  salts^in  hot  water  and  colouring  this  slightly 
with  indigotin  solution.  The  acid  solution  is  now  added,  and  should 
titanium  be  present  the  blue  colour  disappears,  but  reappears  on 
shaking.  Instead  of  indigotin,  an  aqueous  solution  of  methylene-blue 
may  be  used,  which  is  still  more  sensitive.  L.  de  K. 

Estimation  of  Small  Amounts  of  Antimony  by  the  Marsh- 
Berzelius  Method.  Charles  Robert  Sanger  and  James  Andrew 
Gibson  (J.  Soc.  Chem.  Ind.,  1907,  26,  585 — 589). — It  is  shown  that 
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practically  all  the  antimony  added  to  the  reduction  flask  of  the 
apparatus  is  evolved  as  hydride  if  the  amount  taken  is  small,  that  is, 
not  more  than  OT  mg.  of  antimonious  oxide,  and  if  the  capillary 
portion  of  the  mirror- tube  is  heated  to  a  temperature  of  about  500° 
through  a  space  of  3  mm.  A  convenient  form  of  apparatus  is 
described  ;  the  antimony  solution  is  placed  in  a  reduction  flask,  already 
containing  about  5  grams  of  zinc  and  20  c.c.  of  dilute  hydrochloric 
acid,  and,  during  the  estimation,  a  current  of  hydrogen  free  from 
hydrogen  sulphide  is  passed  through  the  flask  from  a  separate 
hydrogen  generator.  The  mirrors  obtained  are  compared  with  those 
yielded  by  known  amounts  of  antimony,  as  in  the  arsenic  test. 

W.  P.  S. 

Estimation  of  Antimony  in  Hard  Lead.  H.  Beckmann 
( Zeitsch .  angew.  Chem.,  1907,  20,  997 — 998). — The  sample  is,  if 
necessary,  fused  with  a  definite  proportion  of  pure  lead  so  as  to  reduce 
the  amount  of  antimony  to  at  most  12%.  The  antimony  is  then 
estimated  by  observing  the  solidifying  point  with  a  suitable  thermo¬ 
meter.  An  empirical  table  is  then  consulted.  L.  de  K. 

Separation  and  Estimation  of  Bismuth  and  Mercury  by  the 
Sodium  Phosphate  Method.  Arthur  Stabler  (Chem.  Zeit .,  1907, 
31,  615 — 616). — The  solution  is  mixed  in  a  500  c.c.  Jena  beaker  with 
3  c.c.  of  10%  orthophosphoric  acid,  diluted  to  200  c.c.  with  boiling 
water,  and  a  boiling  10%  solution  of  trisodium  phosphate  is  added 
until  the  liquid  is  only  faintly  acid.  After  a  few  minutes,  the  bismuth 
phosphate  is  collected  on  a  Gooch  crucible  and  washed  with  200  c.c. 
of  boiling  water  containing  1  gram  of  ammonium  nitrate  and  four 
drops  of  nitric  acid.  The  first  filtrate  is  tested  for  bismuth  by  adding 
sodium  phosphate  to  neutral  reaction,  and  then  acidifying  with  a 
few  drops  of  phosphoric  acid. 

The  bismuth  phosphate  is  then  ignited  and  weighed.  The  filtrate 
and  washings  are  mixed  with  ammonium  chloride  and  excess  of 
ammonia  and  the  mercury  is  recovered  as  sulphide  by  heating  the 
solution  to  boiling  and  passing  a  current  of  hydrogen  sulphide.  The 
precipitate  is  collected  on  a  Gooch  crucible,  washed  with  boiling  water, 
then  with  alcohol  and  ether,  dried  at  1 05°,  and  weighed.  L.  de  K. 

Rapid  Estimation  of  Alcohol  and  Ethyl  Ether  in  their 
Mixtures.  Julius  Fleischer  and  Heinrich  Frank  (Chem.  Zeit., 
1907, 31,  665). — The  sp.gr. of  the  mixture  is  determined;  10  c.c. are  then 
shaken  in  a  graduated  measure  with  5  c.c.  of  benzene  and  5  c.c.  of  water. 
The  increase  in  the  volume  of  benzene  represents  the  ether;  the 
increase  in  the  water  volume  represents  the  alcohol  plus  any 
water  contained  in  the  mixture.  The  alcohol  may  then  be  calculated 
from  the  equation  8  =  (lOd  -  a  0'729)/(  10  -  a),  in  which  8  =  the  sp.  gr. 
of  the  aqueous  alcohol,  d  the  sp.  gr.  of  the  mixture,  a  the  volume  of 
the  ether  in  c.c.,  and  0‘729  the  sp.  gr.  of  ethyl  ether.  The  usual 
alcohol  tables  are  then  consulted.  L.  de  K. 

Estimation  of  Tartaric  Acid,  in  Argol  and  Wine  Lees. 
P.  Carles  (J.  Pharm.  Chim.,  1907,  [vi],  25,  617 — 619).— In  carrying 
out  the  estimation  of  tartaric  acid  by  the  method  already  described 


656 


abstracts  op  chemical  papers. 


(Abstr.,  1898,  ii,  465,  545  ;  1906,  ii,  710),  if  the  mixed  tartrate  con¬ 
tains  much  calcium  tartrate  it  is  necessary  to  add  the  hydrochloric 
acid  solution  of  the  sample  to  the  prescribed  quantity  of  potassium 
carbonate,  in  order  to  prevent  the  precipitation  of  calcium  tartrate 
before  it  is  decomposed  by  the  alkali.  W.  P.  S. 

Criterion  of  the  Purity  of  Salicylic  Acid.  Ottorino  Carletti 
(Boll.  Chirn.  Farm.,  1907,  40,  421). — The  presence  of  traces  of  phenol 
in  salicylic  acid  may  be  detected  as  follows  :  025  gram  of  the  acid  is 
pounded  in  a  mortar  with  5  c.c.  of  distilled  water  and  the  mixture 
poured  into  a  test-tube.  Two  drops  of  a  2%  alcoholic  solution  of  furfur- 
aldehyde  are  then  added  and,  after  the  liquid  has  been  gently  shaken, 
2 — 3  c.c.  of  concentrated  sulphuric  acid  are  carefully  poured  to  the 
bottom  of  the  tube.  The  presence  of  as  little  as  0 '00005  gram  of  phenol 
causes  the  formation,  between  the  alcoholic  liquid  and  the  sulphuric 
acid,  of  a  yellow  ring,  above  which  a  dark  blue  ring  appears  with  a 
rapidity  depending  on  the  amount  of  phenol  present.  The  test  may  also 
be  used  to  detect  phenoxides  in  salts  of  salicylic  acid.  T.  H.  P. 

Identification  of  Aldehydes  by  the  Spectroscope  and  their 
Differentiation  from  Ketones.  P.  Bruylants  (Bull.  Acad.  roy. 
Belg.,  1907,  217 — 231). — When  a  4%  solution  of  defibrinated  blood 
to  which  yellow  ammonium  sulphide  has  been  added  is  treated  with  a 
very  small  quantity  of  a  simple  fatty  or  aromatic  aldehyde,  it 
gradually  becomes  brown  and  acquires  a  characteristic  absorption 
spectrum.  The  latter  at  first  contains  the  two  bands,  a  (maximum 
absorption  at  A  =  580)  and  y3  (maximum  absorption  at  A  =  540), 
characteristic  of  oxyhsemoglobin.  These  gradually  become  less 
intense,  and  a  third  band,  feeble  and  diffuse  at  first,  appears  between 
the  other  two  and  gradually  increases  in  intensity.  Then  the  /?-band 
seems  to  be  displaced  towards  the  right  and  soon  afterwards  the 
a-band  disappears.  The  resulting  spectrum,  consisting  of  an  intense 
well-defined  band  (mean  A  =  560)  and  a  wide  diffuse  band  (mean 
A  =  520),  is  characteristic  of  Inemochromogen.  If  the  solution  of  blood 
has  been  previously  reduced  by  ammonium  polysulphide,  only  Stokes’ 
band  is  visible  at  first,  of  which  the  central  portion  gradually  con¬ 
centrates,  forming  the  intense  band,  whilst  the  diffuse  band  forms  on 
the  right.  The  position  of  the  bands  is  independent  of  the  nature  of 
the  aldehyde,  but  their  width  and  intensity  varies  with  the  quantity 
of  aldehyde  present.  When  a  ketone  is  used  instead  of  an  aldehyde, 
merely  the  spectrum  (containing  Stokes’  band  only)  of  haemoglobin 
is  observed.  Aqueous  solutions  of  the  lower,  and  alcoholic  solutions 
of  all,  aldehydes  rapidly  lose  their  activity,  probably  owing  to  com¬ 
bination  with  the  solvent.  Up  to  a  certain  point,  the  activity 
increases  with  the  molecular  weight  of  the  aldehyde.  Polymerised 
aldehydes  are  inactive.  Complex  fatty  aldehydes  containing  hydroxyl 
in  the  y3-position  are  active,  but  the  aldohexoses  and  aldopentoses  are 
inactive.  Since  j9-hydroxybenzaldehyde,  protocatechuic  aldehyde,  and 
vanillin  are  inactive,  whilst  salicylaldehyde,  p-anisaldehyde,  and  di- 
metbylprotocatechuic  aldehyde  are  active,  the  inactivity  of  the  former 
cannot  be  due  to  the  mere  presence  of  the  hydroxyl  group,  but  is 
probably  the  result  of  polymerisation. 
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The  reaction  is  very  sensitive  and,  its  intensity  and  time  of  appear¬ 
ance  being  proportional  to  the  amount  of  aldehyde  present,  has  been 
used  with  accurate  results  for  the  estimation  of  citral  in  essential  oil 
of  lemons.  E.  H. 

Estimation  of  Chloral  Hydrate.  P.  A.  W.  Self  ( Pharrn .  /., 
1907,  [iv],  25,  4 — 7). — The  following  method,  based  on  the  reduction 
of  the  chloral  hydrate  by  zinc  dust,  is  stated  to  be  trustworthy. 
A  weighed  quantity  of  about  0‘3  gram  of  chloral  hydrate  is  boiled 
with  60  c.c.  of  water  and  2  grams  of  pure  zinc  dust  for  twenty 
minutes  in  a  reflux  apparatus.  The  condenser  is  then  washed 
with  a  little  water,  and  the  solution  is  treated,  while  still  hot,  with 
10  c.c.  of  acetic  acid.  After  the  lapse  of  about  two  minutes,  the 
solution  is  filtered  through  a  small  plug  of  cotton-wool,  and  the 
chlorine  in  the  filtrate  is  estimated  either  gravimetrically  or  volu- 
metrically  with  silver  nitrate. 

Aluminium  powder  may  be  used  in  place  of  the  zinc  dust,  but 
acetic  acid  must  be  added  at  the  beginning  of  the  operation  in 
order  to  hasten  the  action  of  the  reducing  agent.  The  method 
proposed  by  Wallis  (Abstr.,  1906,  ii,  255)  is  capable  of  giving 
correct  results,  but  is  considered  to  be  long  and  tedious.  If  other 
substances,  which  may  react  with  sodium  hydroxide,  be  absent,  the 
Pharmacopoeia  process  may  be  modified  so  as  to  yield  trustworthy 
results,  the  modification  being  the  estimation  of,  and  allowance  for, 
the  sodium  chloride  formed  by  the  action  of  the  sodium  hydroxide  on 
the  chloroform.  W.  P.  S. 

Estimation  of  Pentoses  and  Pentosans  and  its  Practical 
Applications.  R.  Adan  (Bull.  Soc.  chim.  Bely.,  1907,  21,  211 — 221). 
— The  estimation  of  pentoses  or  pentosans  by  distilling  with  hydro¬ 
chloric  acid  and  weighing  the  furfuraldehyde  formed  as  phenyl- 
hydrazone  or  phloroglucide,  gives  good  results,  but  is  slow.  A  quicker 
method  consists  in  estimating  the  phenylhydrazine  used  for  the 
precipitation,  and  that  present  in  the  filtrate  from  the  precipitate 
by  measuring  the  volume  of  nitrogen  evolved  in  its  reaction  with 
copper  sulphate  :  NHPh*NH2  +  2CuS04  =  H2S04  +  C6H6  +  Cu2S04  -I-  N2  ; 
this  reaction  does  not,  however,  proceed  quantitatively  in  presence 
of  hydrochloric  acid,  which  causes  the  formation  of  secondary 
products  such  as  jo-chlorophenylhydrazine  and  a  diazo-compound. 

The  results  of  a  number  of  analyses  show  that  the  average  con¬ 
tents  of  pentosans  in  cocoa  beans  freed  from  the  husks,  and  in  the  husks, 
are  l-53  and  9’96  (7'57 — 10'53)  respectively.  The  presence  of  husks 
in  cocoa  powder  may  hence  be  detected  by  estimating  the  content  of 
pentosans.  T.  H.  P, 

Estimation  of  Dextrose  in  Urine.  H.  L.  Yisser  ( Pharm . 
Weekblad,  1907,  44,  820 — 823). — The  author  reviews  the  methods 
of  estimating  dextrose  in  urine  and  considers  that  the  best  results 
are  obtained  by  fermentation  and  determination  of  the  rotation  of 
the  fermented  liquid.  A.  J.  W. 
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A  Colour  Reaction  with  Mixtures  of  Carbohydrates  and 
Proteins.  W.  Grimmer  ( Milchw .  Zenlr.,  1907,  3,  296 — 299). — If 
lactose  is  heated  in  a  dilute  sodium  hydroxide  solution,  a  yellow 
coloration  is  obtained  at  a  temperature  of  30°,  and,  shortly  before 
the  boiling  temperature  is  reached,  the  coloration  changes  to  bright 
red.  The  presence  of  casein  in  the  solution  hastens  the  appearance 
of  the  red  coloration,  the  influence  being  noticed  particularly  if  the 
mixture  is  left  in  the  cold.  For  instance,  with  lactose  alone  the 
coloration  appears  after  one  hundred  and  twenty  hours,  but  in 
seventy-two  hours  with  the  addition  of  0  5  per  cent,  of  casein. 
Dextrin  also  gives  a  similar  coloration,  but  lsevulose  and  galactose 
yield  a  brown  coloration  in  the  presence  of  a  protein.  Of  the 
proteins  examined,  serum-albumin  appears  to  be  the  most  active  in 
promoting  the  coloration  ;  then  come  ovalbumin,  peptone,  and,  lastly, 
casein.  W.  P.  S. 

Detection  and  Estimation  of  Emetine.  Bernardino  Peroni 
{Boll.  Chim.  Farm.,  1907,  46,  273 — 282). — On  adding  a  few  drops  of 
a  solution  of  potassium  permanganate  in  concentrated  sulphuric  acid 
to  the  residue  obtained  on  evaporating  a  solution  of  emetine,  a  violet 
coloration  is  obtained  (sensitiveness  1  part  in  10,000).  On  dissolving 
a  trace  of  emetine  in  a  solution  of  iodic  acid  in  sulphuric  acid,  reddish- 
brown  streaks  appear,  and,  on  shaking,  the  whole  of  the  solution 
takes  the  same  colour.  On  adding  a  trace  of  emetine  to  sulphuric 
acid  containing  a  little  sodium  peroxide,  a  yellowish-green  coloration 
appears.  s-Diphenylcarbazide  gives  with  emetine  a  rose  coloration 
with  a  violet  margin  (characteristic  ;  sensitiveness  1  in  100,000). 
Silver  nitrate  in  sulphuric  acid  gives  with  emetine  a  dark  green 
coloration  which  becomes  intense  brown,  and,  finally,  orange-red  ; 
tungstic  acid  in  sulphuric  acid  gives  a  dark  green  coloration,  changing 
to  blue.  Selenious  acid  in  concentrated  sulphuric  acid  produces  a 
distinct  green  coloration  which,  on  adding  a  drop  of  water,  becomes 
pale  violet  and  then  rose-coloured. 

To  detect  emetine  in  ipecacuanha,  0*5  gram  of  the  latter  is  mixed 
into  a  paste  with  about  half  its  weight  of  Slaked  lime  and  a  little 
water,  and,  after  drying  on  a  w’ater-bath,  the  mixture  is  extracted 
with  five  or  six  times  its  volume  of  chloroform  ;  the  alkaloid  is  then 
removed  from  the  chloroform  by  shaking  with  dilute  acid,  and  the 
acid  solution  subjected  to  the  tests  for  emetine. 

The  methods  now  in  use  for  estimating  emetine  do  not  give  satis¬ 
factory  results,  but  the  following  process  is  stated  to  be  trustworthy  : 
10  grams  of  ipecacuanha  is  intimately  mixed  with  10  c.c.  of  water 
and  8  grams  of  slaked  lime,  and,  after  evaporating  the  water,  the  dry 
powder  is  extracted  with  chloroform  ;  the  alkaloid  is  extracted  with 
a  known  volume  of  Nj  10  hydrochloric  acid,  and  the  amount  of  acid 
left  uncombined  determined  by  titration  with  Nj  10  sodium  hydroxide. 

W.  A.  D. 

Alkaloid  Reactions  [Pilocarpine].  C.  Beichard.  ( Pharm . 
Centr.-h.,  1907,  48,  417 — 424). — This  alkaloid  is  characterised  by  the 
liquid  state  of  the  pure  base,  the  hygroscopic  properties  of  the  hydro- 
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chloride,  and  the  insolubility  of  the  nitrate  in  cold  absolute  alcohol. 
The  author  has  tried  the  action  of  a  large  number  of  tests,  of  which 
the  following  are  of  special  importance. 

Sulphuric  acid  gives  a  splendid  blue  colour.  Ammonium  molybdate 
is  not  reduced  in  the  cold.  If  a  little  of  the  hydrochloride  and  a 
minute  crystal  of  potassium  ferrocyanide  is  moistened  with  a  drop  of 
water,  an  intense  yellow  coloration  is  noticed,  and  on  spontaneous 
evaporation  a  yellow  residue  is  obtained  which  turns  bluish-white 
when  a  drop  of  hydrochloric  acid  is  added.  If  the  solution  is  now 
evaporated  to  dryness  and  moistened  wifch  a  drop  of  sulphuric  acid,  a 
splendid  sky-blue  coloration  is  obtained.  If  potassium  ferricyanide  is 
used  and  the  mixture  evaporated  with  a  drop  of  hydrochloric  acid,  a 
residue  is  obtained  with  a  beautiful  bluish-green  in  the  centre.  When 
moistened  with  sulphuric  acid  this  turns  dark  green.  L.  de  K. 

Estimation  of  Extractive  and  Protein  Phosphorus. 
Waldemar  Koch  (J.  Biol .  Chern.,  1907,  3,  159 — 164). — Animal 
tissues  contain  phosphorus  in  protein,  in  lecithin  and  kephalin,  and, 
lastly,  in  extractives.  The  latter  is  estimated  in  the  filtrate  after  the 
precipitation  of  the  lipoids  by  acid  chloroform.  After  extraction  with 
alcohol,  ether,  and  water,  the  phosphorus  present  is  combined  as 
nuclein,  phosphoprotein,  and  tricalcium  phosphate.  The  latter  is 
considered  to  be  absent  except  in  pathological  conditions.  Illus¬ 
trative  analyses  based  on  the-e  considerations  are  given.  W.  D.  H. 

Formaldehyde  Colour  Test  for  Proteins.  Salomon  F.  Acree 
(Amer.  Chem.  J.,  1907,  37,  604 — 619.  Compare  Rosenheim,  Abstr., 
1906,  ii,  508). — If  about  0*01  gram  of  a  protein  is  mixed  with  0T  c.c. 
of  formaldehyde  solution  (0*02%)  and  about  0*5  c.c.  of  concentrated 
sulphuric  acid  is  added,  a  violet  zone  appears  between  the  sulphuric 
acid  and  the  solution.  This  test  has  been  applied  to  a  large  number 
of  substances  ;  the  results  are  recorded  and  show  that  the  test  is 
characteristic  of  proteins,  but  not  of  any  other  class  jof  substances. 

1 1  is  preferable  to  the  biuret  reaction,  since  it  enables  complex  proteins 
to  be  distinguished  from  such  compounds  as  polypeptides,  uric  acid 
derivatives,  and  pyrimidines.  Rosenheim’s  views  with  regard  to  the 
mechanism  of  the  reaction  are  discussed. 

It  has  been  found  that  vanillin  also  yields  a  violet  coloration  with 
proteins.  B.  G. 

Modification  of  the  Tannin-Salt  Method  for  Separating 
Proteoses  and  Peptones.  Frank  C.  Cook  and  T.  C.  Trescot 
(J.  Amer.  Chem.  Soc.,  1907,  29,  605 — 606). — A  slight  modification  of 
the  process  proposed  by  Bigelow  and  Cook  (ibid.,  28,  1485)  so  as  to 
prevent  foaming  of  the  liquid  and  possible  loss. 

Fifty  c.c.  of  the  tannin-salt  filtrate  are  evaporated  to  dryness  in  a 
Kjeldahl  flask  with  addition  of  a  few  drops  of  sulphuric  acid,  the  flask 
being  placed  in  a  steam-bath  and  connected  with  a  vacuum.  Thirty  c.c. 
of  sulphuric  acid  are  then  added  and  the  liquid  boiled  as  usual. 
Addition  of  potassium  sulphate  is  unnecessary,  as  there  is  already  a 
large  amount  of  sodium  sulphate  present.  L.  de  K. 
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Guaiacum  Test  for  Oxyheemoglobin.  A.  Bolland  (Bull. 
Acad.  Sci.  Cracow,  1907,  196 — 203.  Compare  Schar,  Abstr.,  1899,  ii, 
195  ;  Yitali,  ibid.,  1904,  ii,  104 ;  Petit  and  Mayer,  ibid.,  1905,  i,  655  ; 
and  Willcock,  Proc.  Chevi.  Soc.,  1904,  20,  197). — The  author  finds 
that  solutions  of  iron  salts  in  solvents  such  as  acetic  acid,  chloral 
hydrate  solution  or  ammonia  solution,  which  are  generally  employed 
in  extracting  blood  from  blood-stains,  give  a  blue  colour  with  alcoholic 
solution  of  guaiaconic  acid  in  presence  of  ozonised  turpentine  oil. 
The  intensity  of  the  colour  produced  is  greatest  with  0*000,002  to 
0*000,006  gram  of  iron  in  a  dilution  of  1  in  2,500,000,  and  With  larger 
quantities  of  iron  in  solution  the  intensity  of  the  colour  produced 
diminishes.  The  production  of  the  blue  colour  with  iron  compounds 
is  inhibited  by  citric  acid,  which  has,  however,  no  effect  on  the  pro¬ 
duction  of  the  blue  colour  obtained  when  guaiaconic  acid  and  ozonised 
turpentine  oil  are  added  to  solutions  of  oxyhsemoglobin,  and  conse¬ 
quently  blood  can  be  detected  in  presence  of  iron  by  the  application 
of  this  test  in  presence  of  citric  acid.  T.  A.  H. 

Behaviour  of  Blood  and  Hseraatoporphyrin  towards 
Guaiaconic  Acid  and  Aloin.  George  A.  Buckmaster  (Proc.  physiol. 
Soc.,  1907,  xxxv — xxxvii ;  J.  Physiol. ,35). — Properly  carried  out  with 
boiled  solutions,  the  guauwmm  test  is  regarded  as  a  delicate  reaction 
for  blood.  It  k;  given  by  the  corpuscles,  not  by  the  plasma.  The 
material  in  the  corpuscles  responsible  for  the  reaction  is  haemoglobin, 
and  the  element  in  haemoglobin  necessary  is  iron.  Iron-free  deriv¬ 
atives  of  haemoglobin  (such  as  bilirubin,  haematoidin,  or  haemato- 
porphyrin)  do  not  give  it.  If  iron  is  again  united  with  the  hsemato- 
porphyrin,  the  reaction  returns. 

Aloin  behaves  exactly  like  guaiaconic  acid  in  the  reaction.  The 
oxidation  product  (aloin-red)  is  a  mixture  of  acids,  chiefly  aloetic'acid. 
Aloin  is  a  less  sensitive  reagent,  but  the  colour  formed  is  more  stable. 
Two  %  of  hydrocyanic  acid  does  not  interfere  with  these  reactions. 
Suggestions  as  to  how  the  iron  acts  are  put  forward.  W.  D.  H. 

Volhard’s  Method  of  Estimating  Pepsin.  Siegmund  Kuttner 
(Zeitsch.  physiol.  Chem.,  1907,  52,  63 — 90). — The  principle  of 

Volhard’s  method  is  to  digest  a  solution  of  casein  hydrochloride  and 
estimate  the  digestive  power  by  the  amount  of  hydrochloric  acid 
liberated.  Several  subsequent  workers  have  used  the  method  with 
certain  modifications,  and  have  found  that  the  results  fit  in  well,  in  the 
early  stages  of  the  digestive  process,  with  the  Sehiitz-Borissoff  law  of 
square  roots.  In  the  present  research,  this  is  not  confirmed ;  the 
departures  from  this  law,  as  well  as  from  that  of  direct  proportion¬ 
ality,  are  extremely  wide.  W.  D.  H. 
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Chemical  Constitution  and  Rotatory  Power.  Makio  Betti 
( Gazzetta ,  1907,  37,  i,  62 — 68). — In  order  to  throw  light  on  the  rela¬ 
tions  existing  between  chemical  constitution  and  rotatory  power,  the 
author  has  prepared  and  measured  the  rotations  of  a  number  of 
aromatic  aldehydic  derivatives  of  d-aminobenzyl-/2-naphthol 
(Abstr.,  1906,  i,  950).  This  compound  has  a  high  rotatory  power, 
[a]D  +  58*9°,  and  a  simple  constitution,  the  molecule  containing  only 
one  asymmetric  carbon  atom  which  is  united  with  four  groups  with 
the  respective  masses,  1,  16,  77,  and  143. 

The  following  derivatives  of  <7-aminobenzyl-/?-naphthol  were  prepared 
by  heating  an  alcoholic  solution  of  the  base  with  slightly  more  than 
one  molecular  proportion  of  the  aldehyde.  The  compounds  have  the 
structure  OH'CjoHg'CHPh’NICHR.  The  rotations  were  measured 
in  benzene  solution. 

Benzaldeliyde  compound,  shining  white  needles,  m.  p.  158°,  [a]D  + 
110*72°;  the  ?*-compound  has  m.  p.  150°.  Cuminaldehyde  compound, 
slender,  silky  needles,  m.  p.  155 — 156°,  [a]D  +  196*97°.  The  salicyl¬ 
aldehyde  compound  crystallises  from  alcohol  in  massive,  lemon-yellow 
needles,  m.  p.  164°;  [a]D  -  15*65°;  the  r-compound  has  in.  p.  174°.  The 
p  -hydroxybenzaldehyde  compound  forms  tufts  of  minute,  white 
needles,  m.  p.  181 — 182°;  [a]u  +  297*31°.  M  ethylsalicylaldehyde  com¬ 
pound,  shining,  white  needles,  m.  p.  152°;  [a]D  +  243*60°.  Anisalde- 
hyde  compound,  shining,  white  needles,  in.  p.  137 — 139°;  [a]D  + 
314*48°.  (3-IIydroxynaphlhaldehyde  compound,  minute,  yellow,  highly 
refractive  crystals,  m.  p.  2 18° ;  [a]D  —  232*34.  fi-Methoxynaphthaldeliyde 
compound,  straw-yellow,  crystalline  crusts,  m.  p.  145°;  [a]D  +  133*42°. 
The  protocatechualdehyde  compound,  obtained  in  a  slightly  impure  state, 
forms  straw-yellow  needles,  m.  p.  149°;  [a]D  +  159*57°.  Vanillin  com¬ 
pound,  shining,  white  needles  ;  [a]D  +318*55°.  Piper onaldehyde  com¬ 
pound,  silky,  white  crystals,  m.  p.  187°;  [a]D  +259*57°. 

The  above  rotations  are  by  no  means  in  accord  with  the  values 
calculated  by  the  method  proposed  by  Guye  (Abstr.,  1892,  399  ;  com¬ 
pare  also  Piutti,  Abstr.,  1895,  ii,  1).  Thus  the  derivatives  of 
salicylaldehyde  and  ^-hydroxybenzaldehyde,  although  they  contain 
substituents  of  equal  masses,  have  very  widely  differing  rotations. 
Also,  the  entrance  of  the  methyl  group  into  the  molecule  is  not 
sufficient  to  explain  the  very  large  value  of  the  rotation  of  the  methyl- 
salicylaldehyde  compound  compared  with  that  of  the  salicylaldehyde 
derivative.  The  influence  of  free  hydroxyl  in  the  ortho-position  on 
the  magnitude  and  sign  of  the  rotation  is  seen  on  comparing  the 
rotations  of  the  hydroxy-  and  methoxy-naphthaldehyde  compounds. 
On  the  other  hand,  free  hydroxyl  in  the  meta-  or  para-position  does 
not  appear  to  exert  any  marked  influence  on  the  rotatory  power,  as 
may  be  seen  from  the  values  for  the  ^-hydroxybenzaldehyde  and 
anisaldehyde  derivatives  and  those  for  the  protocatechualdehyde, 
vanillin,  and  piperonaldehyde  compounds.  It  is  evident  that  the 
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chemical  character  of  the  substit\ients  is  of  great  influence  on  the 
rotatory  power,  and  that  the  group  ’NIC*,  like  the  ethylene  linking, 
conditions  a  great  increase  in  the  rotation  of  an  optically  active  com¬ 
pound.  T.  H.  P. 

Valency  of  the  Dissolved  Salt  Molecule  Deduced  from  the 
Dispersive  Properties  of  the  Solution  and  from  the  Theory  of 
Electrons.  C.  Cheneveau  ( Compt .  rend.,  1907,  145,  176 — 178). 
— Assuming  that  the  atom  of  a  transparent  substance  is  constituted  by 
a  positively  charged  centre,  the  mass  of  which  is  of  the  same  order  of 
magnitude  as  that  of  the  atom,  around  which  gravitate  electrons 
and  negatively  charged  corpuscles  having  a  mass  equal  to  about 
of  that  of  the  atom  of  hydrogen,  it  may  be  supposed  that  light  is 
propagated  in  the  substance  by  the  vibration  of  a  certain  number  of 
negative  corpuscles  as  well  as  of  the  positive  charge.  Drude  {Ann. 
Phyeik.,  1904,  14,  677)  has  shown  that,  if  the  vibrations  peculiar  to 
the  positive  centres  explain  the  presence  of  absorption  bands  in  the 
infra-red,  it  is  the  vibrations  of  the  electrons  which  take  part  in  the 
formation  of  absorption  bands  in  the  ultra-violet.  From  the  law  of 
dispersion  of  a  substance,  this  author  deduced  the  lower  limit  of 
the  number  of  electrons  capable  of  acting  in  the  dispersion  of  light  by 
the  substance. 

Starting  from  these  considerations  and  from  the  specific  refractions 
(Lorentz  formula)  of  a  dissolved  salt  (compare  Abstr.,  1904,  ii,  641) 
for  two  different  wave-lengths,  the  author  calculates  the  inferior  limit 
of  the  number  of  electrons  influencing  the  dispersion  of  the  dissolved 
salt  molecule.  The  value  found  is  always  of  the  order  of  magnitude 
of  the  number  expressing  the  total  valency  of  the  molecule  or 
double  the  number  expressing  the  valency  uniting  the  two  ions  in  an 
ionisable  molecule.  Hence  it  seems  probable  that  the  atoms  in  a 
molecule  do  not  always  act  individually  in  the  phenomena  of  refrac¬ 
tion  and  dispersion  of  light,  but  often  in  groups,  which  may  have 
optical  effects  varying  widely  according  to  the  nature  of  the  elements 
combined  and  to  the  method  of  combination.  This  may  explain  why 
the  molecular  refraction  or  dispersion  of  a  compound,  calculated  from 
those  of  its  elements,  often  differs  widely  from  the  observed  value. 

T.  H.  P. 

Radioactivity  of  Some  Swiss  Mineral  Springs.  Joseph  von 
Sury  ( Chem .  Zentr.,  1907,  i,  1282 — 1283  ;  from  Mitt,  naturforsch.  Ges. 
Freiburg  {Schweiz),  Chemie,  ii,  1906,  1 — 78). — The  radioactivity  of 
one-third  to  two-thirds  of  a  litre  of  water  from  various  Swiss 
mineral  springs  has  been  examined  by  Mache  and  Meyer's  method. 
In  order  to  remove  the  “  water  fall  ”  electricity,  the  air  containing  the 
emanation  was  made  to  traverse  a  brass  tube  containing  filings ;  the 
tube  was  connected  to  earth.  The  data  have  been  calculated  in  electro¬ 
static  units  and  corrected  for  induced  activity,  normal  dispersion  in 
the  air,  and  for  residual  emanation  contained  in  the  water  and  the 
apparatus. 

The  waters  of  the  strong  Baden  springs  produced  distinct  images 
on  the  photographic  plate  after  two  days’  exposure,  and  gave  2T  x  10~3 
electrostatic  units  per  litre  of  gas;  Different  samples  of  water  from 
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the  same  fissure,  which  had  the  same  chemical  composition,  gave 
values  varying  from  028  to  0’54  x  10-3.  The  radium  emanations 
were  practically  pure,  but  in  two  cases  there  was  a  slight  indication 
of  the  presence  of  thorium.  The  absorption  coefficient  was  0’32  at 
the  ordinary  temperature,  0’27  at  37T°,  and  0T2  at  46'9°.  The 
velocity  of  decay  was  measured  in  10  litres  of  gas,  the  half  value 
being  attained  in  3’79  days.  The  curves  for  the  decrease  of  induced 
activity  resembled  Rutherford’s  curves  for  radium.  The  composition 
of  the  gas  was  practically  the  same  as  that  given  by  Treadwell  : 
69%  1ST,  31%  C02,  005%  H2S.  A  precipitate  of  sulphates  from  the  warm 
springs  and  the  potassium  carbonate  formed  by  absorbing  the  carbon 
dioxide  in  potassium  hydroxide  were  only  faintly  active.  Barium 
could  not  be  detected  in  the  water  or  the  sediment,  and  the  latter  is 
not  active  or  only  slightly  so.  The  radioactive  substance  appears  to 
be  derived  from  the  deep  strata.  The  gas  contains  l-20%  by  volume 
of  argon,  which  is  208  times  more  active  than  the  original  gas  ;  helium 
could  not  be  detected. 

The  Lorenz  spring  of  Leukerbad  gave  a  saturation  current, 
0'26  x  10  _3,  a  period  of  3 ’68  days  for  decay  to  half  value,  and  of  12 
mins,  for  the  half  constant  of  the  induced  activity.  The  emanation 
of  the  sediment  decreased  rapidly,  and  the  mud  appeared  to  contain 
radium.  The  gas  of  the  Tarasp  spring  is  very  faintly  active,  the 
activity  being  possibly  due  to  radium  and  thorium  ;  it  gave  0'59  x  lO""3 
and  constant  of  half  decay  2 ‘70  days. 

Since  activity  has  been  supposed  to  vary  with  the  quantity  of 
hydrogen  sulphide,  some  of  the  springs  of  the  Prealpes  romandes  were 
examined,  but  the  activity  was  found  to  be  insignificant.  A  spring 
at  the  foot  of  the  Braulere  gave  0‘22  x  10~3  ;  water  from  Ragaz, 
033  x  10-3  ;  from  Bad  Alvaneu,  1T2  x  10~3,  and  from  Andeer,  near 
Thusis,  0'51xl0~3;  the  half  decay  constants  for  the  activity  and 
induced  activity  in  the  two  latter  cases  were  3‘62  and  3’50  days  and 
22’5  and  17  minutes  respectively. 

The  St.  Placidus  spring  at  Disentis,  which  springs  from  diorite 
containing  pyrites,  gave  a  saturation  current  ll'36x  10“3  when  the 
water  was  a  day  old.  The  water  contains  an  active  salt,  since  the 
activity  can  be  restored  to  water  which  was  no  longer  active.  The 
gas  gave  a  saturation  current  =45,4xl0^3,  and  a  period  of  half 
decay  =  3'42  days.  The  decrease  of  the  induced  radioactivity  of  the 
water  or  gas  is  practically  identical  with  that  of  radium.  The  gas 
contains  97%  of  nitrogen.  The  sediment  is  not  strongly  active.  The 
activity  can  be  increased  in  the  same  way  as  that  of  radium. 

E.  W.  W. 

Radioactivity  of  Vesuvian  Cotunnite.  Ferruccio  Zambonini 
( Atti  R.  Accad.  Lincei ,  1907,  [v],  10,  i,  975 — 978). — Cotunnite  formed 
during  the  eruption  of  Vesuvius  in  April,  1906,  and  also  that  formed 
in  the  fumaroles  of  the  crater  in  1872,  have  a  radioactivity  of  about 
IT  compared  with  that  of  crystallised  uranyl  nitrate  as  1.  This 
mineral  is  hence  enormously  more  radioactive  than  the  other  Italian 
volcanic  products  examined,  and  the  latter  probably  owe  their  slight 
activity  to  the  presence  of  small  proportions  of  cotunnite.  The 
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galena  formed  during  the  Vesuvian  eruption  of  April,  1906  (compare 
Abstr.,  1906,  ii,  766),  is  also  strongly  radioactive.  T.  H.  P. 

Radium  Ex  and  Radium  Er  Stefan  Meyer  and  Egon  von 
Schweidler  (Physikal.  Zeitsch.,  1907,  8,  457.  Compare  Schmidt,  this 
vol.,ii,  520). — The  peculiarities  of  the  decay  of  the  radiation  of  radium 
E  cannot  be  explained  by  an  admixture  of  radium  D.  The  difference 
observed  by  Rutherford  (Abstr.,  1905,  ii,  644)  between  the  trans¬ 
formation  periods  deduced  from  the  recovery  curve  and  the  decay 
curve  of  radium  E  is  also  best  explained  by  the  assumption  of  two 
successive  products,  radium  El  and  radium  E2.  C.  H.  D. 

Rays  from  Thorium  Products.  Otto  Hahn  (Ber.,  1907,  40, 
3304 — 3308). — The  existence  of  mesothorium  as  an  intermediate 
product  of  thorium  is  confirmed  (compare  this  vol.,  ii,  359),  and  it  has 
been  further  asertained  that  there  exists  another  active  product 
of  complex  nature  in  the  active  precipitate,  thorium  B  and 
thorium  C,  which  emit  a  ,  (3 -,  and  y-rays.  By  three  indirect  methods  : 
(1)  comparison  of  the  activity  of  thorium  preparations  of  different 
ages  as  to  their  a-rays  and  emanations ;  (2)  examination  of 

thorium  preparations  free  from  thorium  X,  and  (3)  examination  of 
radiothorium  free  from  thorium  X,  the  conclusion  is  drawn  that 
thorium  itself  has  a  typical  a-radiation. 

There  have  now  been  recognised  eight  degradation  products  of 
thorium  :  mesothorium  (/3-rays),  radiothorium  (a-rays),  thorium  X 
(a-rays),  emanation  (a-rays),  thorium  A  (slow  /3-rays,  which  may  be 
3-rays  and  are  scarcely  more  penetrating  than  a-rays),  thorium  B  and 
thorium  C  (a-,  (3 -,  and  y-rays).  W.  R. 

Ionisation  by  Spraying.  Maurice  de  Broglie  ( Compt .  rend., 
1907,  145,  172 — 173). — The  intensity  of  the  ionisation  produced  by 
spraying  varies  considerably  with  the  diameter  of  the  orifice,  being 
small  when  the  latter  is  capillary  or  large  and  having  a  maximum 
value  for  an  orifice  of  intermediate  size.  On  varying  the  pressure  of 
spraying  through  a  narrow  tube  open  to  the  air,  the  current  indicated 
by  the  electrometer  varies  at  fir»t  slowly  and  afterwards  propor¬ 
tionally  with  the  difference  of  pressure.  On  gradually  adding 
diffeient  salts,  such  as  sodium,  potassium,  or  barium  chloride, 
potassium  iodide,  &c.,  and  tracing  curves  with  the  concentrations  of 
salt  as  abscissas  and  the  currents  obtained  as  ordinates,  it  is  found 
that :  (1)  for  positive  charges,  the  ionisation,  which  is  very  slight  at 
first  and  is  possibly  zero  for  puie  water,  increases  rapidly  to  a 
flattened  maximum  for  concentrations  of  about  J//1000  and  then 
diminishes  to  an  apparently  constant  value.  (2)  For  negative 
charges,  the  ionisation  starts  from  a  value  sensibly  greater  thau  with 
(1),  passes  through  a  sharper  maximum  at  about  A//2000 ,  cuts  curve 
(1)  at  a  slight  angle  at  about  i//106,  and  then  continues  to  fall  slowly. 
In  the  initial  rising  portion  of  each  curve,  the  sensitiveness  to  slight 
variations  of  concentration  is  very  great.  Dilute  solutions  of  hydro¬ 
chloric,  sulphuric,  or  acetic  acid,  or  of  potassium  or  sodium  hydroxide, 
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exhibit  behaviour  similar  to  that  of  salt  solutions.  On  adding  alcohol 
to  the  water,  the  ionisation  increases  regularly  until  about  30%  of 
alcohol  is  present  and  then  remains  constant  until  100%  of  alcohol 
is  reached.  The  action  of  radium  or  X-rays  on  the  gases  issuing  from 
the  sprayer  produces  the  following  effects.  (1)  The  ionised  gases  from 
salt  solutions  have  their  conductivity  reduced  to  1/6 — 1/10  of  its 
original  value.  (2)  The  almost  non-conducting  gases,  from  sprayers 
containing  benzene,  toluene,  or  turpentine,  become  conductors ;  they 
hence  contain  neutral  primitive  centres,  chargeable  by  radium.  The 
presence  in  the  sprayed  gases  of  neutral  centres,  such  as  exist  in  flame 
gases  de-electrified  by  a  condenser,  increases  appreciably  the  ionisation 
produced  by  spraying,  but  this  effect  is  not  so  sensitive  to  variations 
of  concentration  as  in  ordinary  air.  T.  IT.  P. 

The  Electrolytic  Dissociation  of  Fused  Salts.  Richard 
Lorenz  ( Ber .,  19U7,  40,  3308 — 3311). — A  reply  to  Arndt  (this  vol., 
ii,  598),  who  found  Xy  —  k,  where  ??  is  the  viscosity  and  A  the  equivalent 
conductivity,  and  concluded  that  fused  univalent  salts  are  completely 
dissociated.  The  author  deduces  from  the  Kohlrausch-Arrhenius 
law  that  A??  =  aK,  where  a  is  the  degree  of  dissociation,  and  therefore  the 
expression  A y  =  k  does  not  enable  the  degree  of  dissociation,  complete 
or  otherwise,  to  be  ascertained.  Further  experimental  results  are  given 
(compare  this  vol.,  ii,  430,  438)  which  show  that  the  degree  of  dissoci¬ 
ation  does  not  appreciably  alter  with  the  temperature.  W.  R. 

Discharge  of  the  Anion  of  Acetic  Acid.  Gerhard  Preuner 
{Zeitsch.  physikul.  Chem.,  1907,  59,  670- — 681). — The  mixture  of 
gases  evolved  during  the  electrolysis  of  a  solution  containing  acetic  acid 
and  potassium  acetate  has  been  analysed.  When  the  anode  is  of 
bright  platinum,  it  is  found  that  there  is  a  considerable  range  of 
potential  above  1'7  volts,  over  which  no  discharge  of  acetate  ions 
takes  place.  When,  however,  the  anode  P.D.  reaches  a  value  of 
about  2-5  volts,  the  amount  of  carbon  dioxide  and  ethine  in  the 
evolved  gas  begins  to  rise  rapidly,  and  increases  as  the  anode  P.D. 
is  raised.  This  point  of  discontinuity  at  2'5  volts  is  indicated  also 
on  the  current-/\ZA  curve.  This  value  is  about  04  volt  higher  than 
the  P.D.  recorded  by  Bose  (Abstr.,  1899,  ii,  348). 

When  the  anode  is  platinised,  the  gas  evolved,  even  at  about  2'5  volts 
P.D.,  contains  only  small  quantities  of  carbon  dioxide  and  ethane.  It 
is  suggested  that  this  is  due  to  the  predominating  secondary  production 
of  oxygen  from  the  action  of  the  discharged  acetate  ions  on  water. 

J.  C.  P. 

Decomposition  Potential  of  Acetic  Acid  and  Propionic  Acid. 

Gerhard  Preuner  and  Ernest  B.  Ludlam  ( Zeitsch .  pkysikal.  Chem., 
1907,  59,  682 — 690). — The  decomposition  potential  of  acetic  acid  in  a 
solution  which  is  Nj 2  with  regard  to  acetic  acid  and  NJ 2  with  regard 
to  potassium  acetate  is  found  to  be  2’54  volts,  both  by  analysis  of  the 
evolved  gas  (see  preceding  abstract)  and  by  a  study  of  the  current- 
P.  D.  curves.  The  corresponding  value  for  propionic  acid  in  a  solution 
which  is  A/2  with  regard  to  the  free  acid  and  also  with  regard  to  the 
potassium  salt  lies  at  2'58  volts.  The  decomposition  potentials  found 
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by  Bose  (Abstr.,  1899,  ii,  468),  namely,  2-05  volts  for  acetic  acid  and 
2 '07  volts  for  propionic  acid,  could  not  be  detected. 

The  points  of  discontinuity  in  the  current-/*./),  curves  are  most 
clearly  indicated  when  the  logarithm  of  the  current  strength  is  plotted 
against  the  P.D.  This  supports  the  view  (already  probable  on 
theoretical  grounds)  that  the  relation  between  the  current  strength  and 
the  potential  is  a  logarithmic  one. 

When  the  anode  is  platinised  and  the  current  density  is  high,  the 
oxidation  of  acetic  acid  is  probably  effected  by  the  formation  of  oxides 
of  platinum.  J.  C.  P. 

Attainment  of  High  Temperatures  in  Laboratory  Experi¬ 
ments.  Camille  Chabrie  ( Compt .  rend .,  1907,  145,  188 — 189). 
— The  author  has  investigated  various  means  of  obtaining  high 
temperatures  in  the  laboratory  without  using  the  electric  furnace. 
The  best  results  are  obtained  by  placing  the  substance  to  be  heated 
in  a  crucible  of  magnesia,  which  is  surrounded,  in  an  ordinary  clay 
crucible,  with  a  mixture  of  ferric  oxide  and  aluminium.  This 
mixture  is  then  ignited  by  means  of  barium  peroxide  and  mag¬ 
nesium  wire.  In  this  way,  a  temperature  higher  than  the  melting 
point  of  platinum  is  reached.  The  magnesia  crucible  may  be  replaced 
by  a  tube  of  the  same  substance  traversing  the  outer  crucible  by 
means  of  two  apertures.  Porcelain  tubes  do  not  resist  the  high 
temperature  attained.  T.  H.  P. 

The  Variation  of  the  Melting  Point  of  Eutectic  Mixtures. 

Carl  Benedicks  and  Ragnar  Arfi  {Metallurgy,  1907,  4,  416 — 419). 
— A  mechanical  mixture  of  two  substances  in  the  eutectic  proportion 
will  only  melt  at  the  true  eutectic  temperature  when  the  particles 
of  the  two  components  are  sufficiently  small.  The  melting  point  is 
higher  the  coarser  the  particles  of  the  mixture.  The  greatest 
influence  is  exerted  by  the  size  of  grain  of  that  component  which 
occurs  in  the  smaller  proportion.  Experiments  with  mixtures  of  lead 
and  tin  confirm  this  conclusion. 

The  melting  point  of  grey  cast  iron,  in  which  the  graphite  is 
comparatively  coarse  and  scattered,  is  considerably  higher  than  the 
freezing  point.  White  cast  iroD,  however,  in  which  the  ferrite  and 
cementite  are  intimately  mixed,  shows  identical  freezing  and  melting 
points.  C.  H.  D. 

[Application  of  Thermal  Analysis  to  Ternary  Systems.] 

Ernst  Janecke  {Zeitsch.  physikal.  Chem.,  1907,  59,  697 — 702). — • 
Remarks  bearing  on  the  recent  paper  by  Sahmen  and  von  Vegesack 
(this  vol.,  ii,  532).  J.  C.  P. 

Direct  Determination  of  Heats  of  Reaction.  Lawrence  J. 
Henderson  and  Charles  T.  Ryder  ( Proc .  Amer.  Soc.  Biol.  Chemists, 
1907,  xvii — xviii,  J.  Biol.  Chem.,  3). — A  thermometric  method  is 
described  for  determining  the  heat  of  slowly  occurring  reactions  ;  the 
mixture  was  kept  in  a  thermostat  which  showed  variations  of  not  more 
than  two-hundredths  of  a  degree.  In  tryptic  digestion,  the  heat  of  the 
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reaction  is  small,  but  positive,  unless  the  observed  change  of  temper¬ 
ature  is  due  to  secondary  reactions.  Further  studies  of  biochemical 
reactions  are  promised.  W.  D.  H. 

Mercuric  Iodide.  Calorimetry  and  Cryoscopy.  Joseph 
Guinchant  (Conipt,  rend.,  1907,  145,  68 — 70.  Compare  Abstr.,  1904, 
ii,  538). — By  direct  calorimetric  measurement,  the  value  L  —  979  Cal.  is 
obtained  for  the  latent  heat  of  fusion  of  mercuric  iodide  at  250°,  the 
values  0‘0406,  0'0446,  and  0‘0554  for  the  specific  heats  of  red,  yellow, 
and  fused  mercuric  iodides  respectively,  and  the  value  1‘53  Cal.  for 
the  heat  of  transformation  of  1  kilogram  of  the  yellow  into  the  red 
iodide  at  130°.  The  last  four  data  agree  with  the  values  obtained  by 
Regnault  and  by  Schwarz. 

By  substitution  of  the  above  value  of  L  in  the  equation 
K=  0*0198 T^jL,  the  value  550  is  obtained  for  the  cryoscopic  constant 
K.  From  the  depression  of  the  freezing  point  of  mercuric  iodide, 
produced  by  dissolving  other  iodides  in  it,  the  following  experimental 
values  of  K  are  obtained  :  with  lead  iodide,  565,  silver  iodide,  530, 
potassium  iodide,  535,  and  mercurous  iodide,  540.  When  mercuric 
oxide,  mercuric  chloride,  and  mercurous  chloride  are  substituted  for 
these  iodide  ,  the  values  850,  970,  and  1070  respectively  are  obtained 
for  K,  indicating  that  these  salts  show  similar  anomalies  to  solutions  in 
water.  The  author  concludes  that  for  substances  giving  a  normal 
depression  of  the  freezing  point,  Raoult’s  constant  K  agrees  with 
van’t  Hoff’s  theoretical  value,  but  that  Raoult’s  second  empirical  law 
KjM'  —  0‘50  is  not  applicable  to  solvents  of  which  the  freezing 
temperatures  differ  largely  (Sb2S3,  Al,Pb,HgI2).  E.  H. 

Thermochemical  Data  Relating  to  [Millon’e]  Base  and  its 
Hydrates.  H.  Gaudechon  ( Compt .  rend.,  1907,  144,  1419 — 1422. 
Compare  this  vol.,  ii,  621). — The  ammonio-mercuric  base  is  not 
attacked  by  cold  potassium  hydroxide  of  any  strength,  but  at  100°  it 
is  decomposed  into  ammonia  and  the  brown,  crystallised  mercuric 
oxide  previously  described.  An  instantaneous  solvent  being  necessary 
for  calorimetric  estimations,  potassium  cyanide  solution  is  used.  The 
author  shows  that  this  reacts  with  the  base  according  to  the  equation 
(NHg2)20  +  7HsO  +  8KCN  =  4Hg(CN)2  +  2N  H3  +  8KOH.  The  heat  of 
formation  of  the  anhydrous  base  has  been  determined  by  three 
systems  of  different  cycles,  giving  the  values  —  75’4  Cal.,  —  75 "3  Cal., 
and  —  767  Cal.  respectively.  The  difference  of  the  latter  from  the 
two  former  results  is  due  to  some  uncertainty  in  the  final  result  of  one 
of  the  reactions  of  the  third  cycle,  and  by  substituting  a  heat  of 
reaction  obtained  indirectly  the  third  result  is  reduced  to  -75*7  Cal. 
The  mean  value  for  the  heat  of  formation  of  (NHg2)20  (solid)  from 
nitrogen  (gas),  mercury  (liquid),  and  oxygen  (gas)  is  —  75’5  Cal.  The 
heat  of  formation  of  (NHg2)20,H20  from  the  anhydrous  base  and 
water  (solid)  is  +  1'6  Cal.,  or  +  3'0  Cal.  from  water  (liquid);  of 
(NHg2)20,4H20  from  the  monohydrate  and  water  (solid),  +4  0  Cal.,  or 
from  water  (liquid),  +8-2  Cal.  ;  of  the  pentahyd rate  from  the  tetra- 
hydrate  and  water  (solid),  +  TO  Cal.,  or  from  water  (liquid),  +  2'4  Cal., 
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and  of  (N’Hg2)20,9'5H20  from  the  pentahydrate  and  water  (solid), 
-5-1  Cal.  E.  H. 

Scale  of  Molecular  Weights  of  Gases.  Daniel  Berthelot 
( Compt .  rend.,  1907,  145,  180 — 183). — The  author  discusses  the 
determination  of  the  molecular  weights  of  gases  from  their  densities 
(compare  this  vol.,  ii,  154).  Guye  (this  vol.,  ii,  437,  and  previous 
papers)  assumes  that  the  molecular  weight  of  a  gas  can  be  calculated, 
knowing  its  compressibility  and  density  alone,  by  means  of  the 
formula  M=V0d{  1  -A).  But  this  is  an  illusion,  since  V0  has  not  an 
a  priori  value,  but  is  defined  by  the  expression:  V0  =  M/d{\  —  A)  — 
M'jd’{\  —  A’)  =  &c.,  its  actual  value  being  obtained  by  substituting  in 
this  expression  the  observed  magnitudes  of  the  various  terms  for  a 
particular  gas,  generally  oxygen.  Guye  has  also  adopted  for  V0  the 
value  22-412,  obtained  from  the  molecular  weights  of  a  number  of 
gases,  and  has  employed  this  value  of  F„  to  calculate  the  molecular 
weights  of  the  same  gases.  T.  II.  P. 

Endosmosis  between  Two  Liquids  of  the  Same  Chemical 
Composition,  but  at  Different  Temperatures.  G.  Ltppmann 
{Compt.  rend.,  1907,  145,  104 — 105). — The  author  finds  that  endos¬ 
mosis  takes  place,  not  only  between  liquids  of  different  chemical  com¬ 
position,  but  also  between  two  masses  of  the  same  liquid,  provided 
these  are  at  different  temperatures.  In  experiments  with  cold  and  hot 
water,  separated  by  a  permeable  membrane  of  goldbeater’s  skin, 
collodion,  or  gelatin  in  a  special  form  of  apparatus,  which  is  described, 
a  transference  of  the  cold  towards  the  hot  liquid  was  observed. 

G.  Y. 

Thermo-endoemosis  of  Gases.  G.  Ltppmann  {Compt.  rend., 
1907,  145,  105 — 106). — Endosmosis  has  been  observed  between  two 
volumes  of  air  at  different  temperatures,  separated  by  a  permeable 
membrane  of  goldbeater’s  skin  or  paper.  A  water  manometer  con¬ 
nected  with  the  vessel  containing  the  cold  air  showed  a  fall  of  40  mm. 
pressure.  The  transference  of  the  cold  towards  the  hot  air  takes 
place  more  rapidly  than  the  similar  transference  in  the  case  of  water. 

G.  Y. 

Diffusion  of  Salts  in  Solution.  II.  J.  C.  Graham  {Zeitsch. 
physikal.  Chem.,  1907,  59,  691 — 696). — A  continuation  of  earlier  work 
(Abstr.,  1905,  ii,  147).  When  the  diffusion  constant  for  the  chloride 
of  a  metal  is  taken  as  the  unit,  the  diffusion  constants  for  the  other 
salts  of  the  same  metal  are  as  follows  :  hydroxide,  1  ’26  ;  nitrate, 
1*018;  sulphate,  0-565  ;  iodide,  0*945 ;  acetate,  0-772  ;  sulphite, 
0-582  ;  carbonate,  0-633,  and  hydrogen  sulphate,  0-795.  These  numbers 
are  mean  values,  obtained  from  the  relative  values  for  the  chlorides, 
hydroxides,  &c.,  of  different  metals.  Similarly,  when  the  diffusion 
constant  of  a  salt  of  potassium  is  taken  as  the  unit,  the  mean  diffusion 
constants  for  the  same  salt  of  various  other  metals  are  as  follows  : 
sodium,  0-775  ;  lithium,  0’726  ;  amminium,  1*02;  zinc,  0-542  ;  man¬ 
ganese,  0-552;  magnesium,  0"531,  and  ferrous  iron,  0-521. 
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The  author  shows  from  his  results  that  the  diffusion  velocity  of  a  salt 
is  proportional  to  the  product  of  the  velocities  of  anion  and  cation.  It 
will  be  observed  from  the  foregoing  numbers  that  lithium  salts  diffuse 
more  slowly  than  the  corresponding  sodium  salts,  and  these  ajjain  more 
slowly  than  the  corresponding  potassium  salts.  This  maybe  connected 
with  hydration  in  solution,  and  it  is  noteworthy  that  when  the  anions 
and  cations  are  arranged  according  to  their  diffusion  velocities  the 
order  is  very  similar  to  that  obtained  when  they  are  arranged  according 
to  their  mobilities  under  the  action  of  an  electric  potential. 

J.  C.  P. 

Solubility.  II.  Eugene  C.  Bingham  (Amer.  CJiem.  J.,  1907,  38, 
91 — 118.  Compare  this  vol  ,  ii,  536). — In  the  earlier  paper,  a  dis¬ 
cussion  was  given  of  the  conditions  in  which  liquids  are  immiscible 
and  of  the  change  of  temperature  which  will  render  such  liquids  mis¬ 
cible.  It  was  found  that  substances  of  small  molecular  volume  are 
often  immiscible  with  those  of  large  molecular  volume. 

The  present  paper  deals  with  the  cause  of  this  phenomenon,  and 
from  theoretical  considerations  it  is  suggested  that  miscibility  is  de¬ 
pendent  primarily  on  the  attractions  between  the  particles,  and  evi¬ 
dence  is  adduced  to  prove  that  molecular  attractions  are  inversely 
proportional  to  molecular  volumes. 

It  is  shown  that  there  is  an  intimate  connexion  between  the  critical 
solution  temperature  (Masson,  Abstr.,  1891,  791)  and  the  ordinary 
critical  temperature,  and  it  is  demonstrated  that  a  solution  of  a  liquid 
in  a  liquid  passes  imperceptibly  into  that  of  a  gas  in  a  liquid  and  of  a 
gas  in  a  gas. 

The  following  explanation  is  given  of  the  critical  solution  temper¬ 
ature.  On  raising  the  temperature  of  the  liquid,  expansion  takes 
place,  the  attraction  between  the  molecules  is  diminished,  and  a  large 
number  of  the  particles  of  each  liquid  are  able  to  pass  into  solution  in 
the  other  liquid.  The  dissolved  particles  ultimately  become  so  crowded 
together  that  they  are  no  longer  independent  of  each  other,  that  is,  the 
osmotic  pressures  no  longer  obey  the  gas  laws.  When  the  forces  tend¬ 
ing  to  bring  the  liquids  into  solution  become  equal  to  the  sum  of  the 
cohesive  forces  between  the  particles  of  each  liquid,  the  surface  separ¬ 
ating  the  two  liquids  vanishes,  and  all  parts  of  the  mixture  become 
identical,  the  temperature  at  which  this  takes  place  being  the  critical 
solution  temperature. 

A  consideration  of  the  behaviour  of  aniline  when  added  to  water 
illustrates  the  fact  that  below  the  critical  solution  temperature  only 
mutual  partial  solubilities  exist,  which,  however,  gradually  increase 
until  the  critical  solution  temperature  is  reached,  whilst  above  this 
temperature  the  liquids  are  completely  miscible. 

The  lower  critical  solution  temperature  (Guthrie,  Abstr.,  1885,  337, 
339)  is  regarded  as  due  to  the  introduction  of  some  new  attractive 
force,  probably  chemical,  between  the  molecules.  The  only  case 
hitherto  recorded  of  a  mixture  yielding  both  an  upper  and  a  lower 
critical  solution  temperature  is  that  of  nicotine  and  water  (Hudson, 
Abstr.,  1904,  i,  446). 

It  is  shown  that  the  critical  pressure  is  a  measure  of  the  molecular 
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attraction  at  the  critical  temperature,  and  a  number  of  data  are 
quoted  which  indicate  that  the  product  of  the  molecular  volume  and 
the  critical  pressure  is  a  constant. 

The  connexion  between  solubility  and  molecular  volume  is  emphasised 
by  reference  to  a  list  of  solubilities  given  by  Rothmund  (Abstr.,  1898, 
ii,  503),  in  which  the  order  of  the  molecular  volumes  agrees  almost 
entirely  with  that  of  the  solubilities.  Rothmund  ( loc .  cit.)  has  pointed 
out  a  relation  between  the  order  of  the  solubilities  and  that  of  the 
dielectric  constants  of  the  substances.  This  relation  is  in  harmony 
with  the  theory  now  put  forward,  since  dielectric  constants  are  also 
connected  with  the  molecular  volumes.  E.  G. 

The  Spontaneous  Crystallisation  of  Binary  Mixtures. 
Experiments  on  Salol  and  Betol.  Henry  A.  Miers  and  Miss 
Florence  Isaac  ( Proc .  Roy.  Soc.,  1907,  79,  A,  322 — 351). — For  a 
complete  study  of  the  crystallisation  of  binary  mixtures,  the  con¬ 
sideration  of  the  freezing  point  curve  is  insufficient,  and  needs  to  be 
supplemented  by  a  study  of  the  “  supersolubility  curve”  (Trans.,  1906, 
89,  430).  The  two  branches  of  the  supersolubility  curve  are  approxi¬ 
mately  parallel  with  those  of  the  freezing  point  curve,  and  intersect  at 
a  “  hypertectic  ”  point  lying  below  the  eutectic  point.  The  conditions 
of  such  crystallisations  have  been  studied  experimentally  in  mixtures 
of  salol  (phenyl  salicylate)  and  betol  (/3-naphthyl  salicylate).  In  a 
mixture  of  90%  salol  and  10%  betol,  it  is  possible  to  observe  four 
freezing  points,  none  of  which  coincide  with  the  eutectic  temperature, 
namely,,  the  separation  of  crystals  of  salol  by  inoculation  at  38°,  a 
labile  shower  of  salol  at  28°,  crystallisation  of  betol  by  inoculation 
when  supercooled  to  1 7'5°,  and  a  labile  shower  of  betol  at  10’5°.  The 
experiments  were  made  by  observing  the  temperatures  at  which 
crystals  appeared,  and  also  by  the  method  of  change  in  the  refractive 
index  {loc.  cit.).  The  hypertectic  point  lies  at  15°  and  about  74%  of 
salol. 

In  most  experiments  with  alloys  and  other  mixtures,  agitation  and 
inoculation  have  been  employed.  But  in  the  solidification  of  natural 
rocks,  the  conditions  are  not,  in  general,  favourable  to  solidification  as 
a  eutectic,  and  the  frequent  absence  of  the  eutectic  structure  in  rocks 
is  thus  accounted  for.  The  mixture  which,  under  normal  conditions, 
may  be  expected  to  yield  a  eutectic  structure  is  that  of  which  the 
composition  corresponds  with  the  hypertectic  point. 

The  sudden  change  in  the  velocity  of  crystallisation  of  salol  and 
betol,  observed  by  Tammann  (Abstr.,  1899,  ii,  548),  occurs  almost 
exactly  at  the  temperatures  of  spontaneous  crystallisation. 

C.  H.  D. 

Kinetics  of  Reactions  in  Non-aqueous  Solutions.  Carl 
Tubandt  [and,  in  part,  K.  Mohs]  (Annalen,  1907,  354,  259 — 324. 
Compare  Abstr.,  1905,  ii,  424;  Yorliinder,  Abstr.,  1903,  i,  230). — A 
study  of  the  influence  of  the  solvent  on  the  velocity  of  the  inversion  of 
^-menthone  by  bases  and  acids.  The  method  employed  is  that 
previously  described,  but  as  most  of  the  solvents  studied  are  insoluble 
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in  water  the  titrations  have  been  performed  in  alcoholic  solution  with 
Nj 20  sodium  methoxide. 

The  following  values  have  been  obtained  for  k  +  k'  in  the  equation  : 
k  +  k'  —  lft.ln.£j£  -  x,  with  the  alcohols  named  as  solvents  and  the  sodium 
alkyloxides  as  the  catalysts  ;  c  is  the  concentration  of  the  catalyst. 

At  20°,  c  =  0'02iVr:  methyl  alcohol,  0-00317  ;  ethyl  alcohol,  0-00826  ; 
n-propyl  alcohol,  0'0107  ;  w-butyl  alcohol,  0-0130;  isobutyl  alcohol, 
0*0147  ;  'isoamyl  alcohol,  0"0159;  n-heptyl  alcohol,  0‘0165;  w-octyl 
alcohol,  0‘0191  ;  isopropyl  alcohol,  0'0171  ;  sec. -butyl  alcohol,  0-0336  ; 
sec.-octyl  alcohol,  0  0572;  tert. -butyl  alcohol,  0-0712;  allyl  alcohol, 
0-0020  ;  benzyl  alcohol,  0-0012.  At  25°,  c  =  O'OliV' :  rc-butyl,  0  0092  ; 
isobutyl,  0-0105  ;  sec.-butyl,  0-0244  ;  £er£.-butyl  alcohol,  0-0504. 

With  alcohols  of  a  homologous  series,  the  velocity  of  inversion 
increases  with  the  molecular  weight  ;  with  isomeric  alcohols,  the 
velocity  of  the  reaction  is  greatest  in  the  tertiary  and  least  in  the 
primary,  the  values  obtained  with  the  propyl  alcohols  being  in  the 
proportion:  primary,  1  :  secondary  1*6;  with  the  butyl  alcohols: 
primary,  1  :  secondary,  2-65  :  tertiary,  5-48,  and  with  the  octyl 
alcohols:  primary,  1  :  secondary,  3,  whilst  the  velocity  is  smaller  in  an 
unsaturated  than  in  the  corresponding  saturated  alcohol.  These 
results  show  that  the  velocity  of  inversion  of  menthone  by  sodium 
alkyloxides  increases  as  the  dielectric  constant  of  the  solvent 
diminishes  (compare  Menschutkin,  Abstr.,  1890,  1366), 

The  following  values  for  (/fc  +  &').104  were  obtained  with  sodium 
alkyloxides  as  catalysts  and  mixtures  of  the  alcohols  and  indifferent 
liquids  as  solvents  ;  the  percentages  quoted  are  those  of  the  indifferent 
liquid  in  the  mixture. 

At  20°,  c  =  0  02^ :  methyl  alcohol-benzene  :  33-3%,  23;  50%,  23; 
75%,  25;  90%,  54;  95%,  101;  97%,  170.  Ethyl  alcohol-benzene: 
10%,  76;  20%,  64;  33-3%,  58;  50%,  61;  66-6%,  69;  80%,  95; 
90%,  172  ;  95%,  266.  isoButyl  alcohol-benzene  :  25%,  133 ;  50%, 
148;  75%,  214;  90%,  426.  Ethyl  alcohol-carbon  tetrachloride: 
33-3%,  68;  96%,  310.  Ethyl  alcohol-ether:  10%,  84;  25%,  89;  50%, 
113  ;  75%,  230;  88%,  462. 

The  curves  representing  the  values  obtained  with  mixtures  of 
alcohols  and  benzene  fall  at  first  as  the  percentage  of  benzene 
increases,  reach  a  minimum  with  less  than  50%  of  benzene  present,  and 
then  rise  with  increasing  rapidity.  The  curve  representing  the  values 
obtained  with  mixtures  of  ethyl  alcohol  and  ether  rises  with  increas¬ 
ing  percentages  of  ether  without  first  falling  to  a  minimum.  The 
inversion  of  ^-menthone  cannot  depend  on  the  presence  of  ions,  since 
it  is  entirely  different  in  nature  from  such  an  action  as  that  of  methyl 
iodide  on  sodium  methoxide  or  ethoxide,  the  velocity  constants  for 
which  in  alcohol-benzene  mixtures,  when  calculated  with  the  aid  of  the 
equation  for  bimolecular  reactions,  diminish  steadily  as  the  percentage 
of  benzene  increases. 

The  following  values  were  obtained  for  k  +  k'  with  sodium  alkyloxides 
as  catalysts  in  mixtures  of  alcohols  and  water  at  20°,  with  c  —  0-02W; 
the  percentages  are  the  proportion  of  water. 

Methyl  alcohol :  5%,  0-00325 ;  10%,  0-00333  ;  20%,  0-00369  ;  30%, 
0*00380,  Ethyl  alcohol :  5%,  0-00726  ;  10%,  0-00621  ;  20%,  0-00504  ; 
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30%,  0-00407  ;  40%,  0-00330.  Propyl  alcohol :  20%,  0-0038  ;  40%, 
0-0019.  Allyl  alcohol  :  30%,  0-00180. 

The  addition  of  water  to  the  various  alcohols  influences  the  velocity 
of  the  inversion  in  different  directions.  The  curves  for  aqueous  ethyl 
and  propyl  alcohols  falls  rapidly,  but  that  for  allyl  alcohol  only  slightly 
with  the  increase  in  the  amount  of  water  present,  whilst  that  for 
methyl  alcohol  rises,  probably  to  a  maximum  with  about  10%  of  water 
present.  A  relation  between  the  velocity  of  the  inversion  and  the 
conductivity  of  the  aqueous  alcohol  cannot  be  assumed  ;  the  increase 
of  the  velocity  on  addition  of  water  to  the  methyl  alcohol  solution  is 
observed  also  with  higher  concentrations  of  the  catalyst  :  with  c  =  0-22V, 
in  absolute  methyl  alcohol,  k  +  Jc'  =  0  0333  ;  in  75%  methyl  alcohol, 
0  0370. 

The  inversion  of  menthone,  by  means  of  acids  in  alcoholic  solution, 
is  retarded  to  a  very  marked  extent  by  traces  of  water  ;  consistent 
results  could  be  obtained  only  with  alcohols  distilled  over  metallic 
calcium.  The  following  values  for  k  +  Jc'  were  obtained  with  hydrogen 
chloride  as  catalyst  and  anhydrous  alcohols  as  solvents,  at  20°,  with 
c  =  0-01A. 

Methyl,  0  0067  ;  ethyl,  0"0150;  propyl,  0-0215  ;  isobutyl,  0"0265  ; 
isoamyl,  0-0277 ;  w-octyl,  0"0492  ;  allyl,  0'0104  ;  benzyl  alcohol, 
0'0335.  The  velocity  is  related  to  the  molecular  weight  and  structure 
of  the  alcohols  in  the  same  manner  as  with  sodium  alkyloxides  as 
catalysts. 

The  inhibiting  influence  of  water  on  the  inversion  by  means  of 
hydrogen  chloride  increases  with  the  molecular  weight  of  the  solvent 
alcohol,  as  is  shown  by  the  following  values  for  k  +  k'  obtained  with 
aqueous  alcohols ;  the  percentages  of  water  are  given.  Methyl,  0-05%, 
0-0041  •  0-1%,  0-0025  ;  10%,  0  000027.  Ethyl,  0  05%,  0-0064  ;  0-1%, 
0-0040  ;  10%,  0  000015  ;  40%,  0-0000068.  Propyl  alcohol,  0-1%,  0-0060. 

On  addition  of  benzene  or  carbon  tetrachloride  to  the  alcoholic 
solution,  the  inversion  by  means  of  hydrogen  chloride  is  accelerated, 
at  first  slowlyr,  then  more  rapidly,  to  a  maximum  with  about  97%  of 
benzene  present,  and  finally  falls  sharply  to  the  value  for  the  indifferent 
solvent;  k  +  k’  for  benzene,  c  =  0  01A,  0"0023  ;  c  =  0  005A,  0-0010; 
for  carbon  tetrachloride,  c  =  0  01A,  0  0053.  The  following  values  for 
(£  +  &').104  were  obtained  with  mixtures  containing  97%  of  the  in¬ 
different  solvent.  Methyl  alcohol-benzene,  c  =  001A,  625;  ethyl 
alcohol-benzene,  c=001A,  587;  isobutyl  alcohol-benzene,  c  =  0"005jv7, 
283;  ethyl  alcohol-carbon  tetrachloride,  c  =  0  01A,  700.  The  velocity 
of  the  reaction  is  accelerated  to  a  very  marked  extent  by  the  addition 
of  small  amounts  of  alcohols  to  the  benzene  solution  ;  with  c  =  0-005 N, 
in  mixtures  of  99%  of  benzene  and  1%  of  alcohol,  (k  +  k').  104  bad  the 
values:  methyl  alcohol,  232;  ethyl,  186;  propyl,  142;  isobutyl,  92; 
amyl,  83  ;  «-octyl,  52.  With  c  =  0  01i\r,  the  pure  indifferent  solvents 
gave  for  (k  +  k').  1 04  :  benzene,  23;  xylene,  20;  chlorobenzene,  69; 
ether,  4;  ethyl  bromide,  34;  ethylene  dibromide,  108;  carbon  tetra¬ 
chloride,  53;  chloroform,  471.  The  small  value  obtained  with  ether 
results  probably  from  the  formation  of  a  stable  additive  compound  of 
ether  with  hydrogen  chloride,  which  does  not  act  as  a  catalyst. 

Whilst  the  velocity  of  the  inversion  under  the  influence  of  sodium 
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alkyloxides  is  not  accelerated  to  any  marked  extent  by  the  presence  of 
neutral  salts,  the  catalytic  action  of  hydrogen  chloride  is  increased 
considerably.  The  following  values  for  k  +  k'  were  obtained  with  ethyl 
alcoholic  solutions,  c  =  0‘01JAr,  containing  an  equivalent  amount  of 
the  salt:  triethylamine  hydrochloride,  0'0171  ;  aniline  hydrochloride, 
0-0190;  lithium  chloride,  0-0190. 

Picric  and  sulphosalicylic  acids  have  only  feeble  inverting  powers. 
Ethyl-alcoholic  picric  acid,  c  =  0*1  iV,  gives  k  +  k'  =  0-001 2  ;  chloroform 
is  slightly  more  favourable  to  the  catalytic  action  of  picric  acid  than  is 
benzene,  but  in  both  solvents  inversion  can  be  observed  only  after 
some  days. 

Sulphosalicylic  acid  in  absolute  ethyl-alcoholic  solution  gives  the 
following  velocity  constants:  c  =  0-01Y,  0-0014;  c  =  0‘04Ar,  0*0041  ; 
c  =  0-lY,  0-0071  ;  c  =  004Yacid  and  0-OtiV"  aniline  sulphosalieylate, 
0*0020;  c  =  0'04iY  acid  and  0-08.V"  aniline  sulphosalieylate,  0*0014; 
c  =  0*0 1Y  acid  in  10%  alcohol  and  90%  benzene,  0-0008. 

The  alcoholysis  of  salts  has  been  studied  further  (compare  Abstr., 
1905,  ii,  424)  by  means  of  the  inversion  of  ^-menthone.  The  following 
values  have  been  obtained  for  the  alcoholysis  constant  K  with  the  aid 
of  the  equation  :  K=(k  +  £')[(£  +  k')0(n  -  1 )  +  (k  +  k')]/  V{ (k  +  &')0[(£  +  k’)0 
—  (&  +  £')]},  in  which  (k  +  k’)0  is  the  inversion  constant  for  the  given 
concentration  of  the  sodium  alkyloxide,  (k  +  k’)  the  corresponding  value 
observed  in  presence  of  the  base  and  the  acid,  and  n  the  number  of 
molecules  of  acid  present  per  molecule  of  base. 

Ethyl  sodioethyhv  etoacetate :  methyl  alcohol,  0-27  ;  ethyl  alcohol, 
0  011  ;  propyl  alcohol,  0-0050  ;  isobutyl  alcohol,  0-0015  ;  amyl  alcohol, 
0-0011  ;  ethyl  alcohol  and  33  3%  benzene,  0  0083  ;  and  66*6%  benzene, 
0-0024;  and  91%  benzene,  0-00074.  Sodium  ethyl  sulphide:  methyl 
alcohol,  0-0091  ;  ethyl  alcohol,  0-0019  ;  isobutyl  alcohol,  0*00073  ;  amyl 
alcohol,  0  00068.  Sodium  phenoxide  :  methyl  alcohol,  0-0031  ;  ethyl 
alcohol,  0-00070. 

The  alcoholysis  constants,  which  are  greatest  in  methyl-alcoholic 
solution  and  decrease  rapidly  with  the  molecular  weight  of  the  solvent 
as  also  with  the  percentage  of  benzene  in  the  alcohol-benzene  mixtures, 
are  approximately  inversely  proportional  to  the  constants  for  the 
velocity  of  the  inversion  of  menthone  by  means  of  hydtogen  chloride. 

The  mechanism  of  the  inve^ion  of  menthone  is  discussed  and  con¬ 
sidered  to  consist  of  the  formation  of  additive  compounds  of  the 
carbonyl  group  with  the  catalyst  alone  or  together  with  the  solvent. 
The  formation  of  such  compounds  would  take  place  the  more  easily, 
and  the  velocity  of  the  inversion  would  be  therefore  the  greater,  the 
smaller  the  hydrolytic  power  of  the  solvent.  G.  Y. 


Chemical  Equilibrium  of  Several  Bases  in  Simultaneous 
Contact  with  Phosphoric  Acid.  Antonio  Quartaroli  ( Gazzetta , 
1907,  37,  i,  198 — 200). — The  author  confirms  his  earlier  observation 
(Abstr.,  1905,  ii,  821),  that  when  one  equivalent  of  lime  and  two  of 
sodium  hydroxide  are  added  to  1  mol.  of  phosphoric  acid,  precipitation 
occurs  of  about  one-third  of  the  acid  as  tricalcium  phosphate  together 
with  a  little  tetracalcium  phosphate,  and  not,  as  Berthelot  states 
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(Abstr.,  1901,  ii,  504  ;  1902,  ii,  255;  1906,  ii,  657),  of  about  two-thirds 
of  the  acid  as  an  insoluble  double  phosphate  of  calcium  and  sodium. 

T.  H.  P. 

Formation  of  Ethyl  Chloride.  Anton  Kailan  ( Monatsh .,  1907, 
28,  559 — 569.  Compare  Cain,  Abstr.,  1894,  ii,  133). — It  has  been 
found  necessary  to  determine  the  velocity  of  formation  of  ethyl 
chloride  from  alcohol  and  hydrogen  chloride,  not  only  in  absolute 
alcohol  (compare  this  vol.,  ii,  242),  but  also  in  alcohol  containing 
water. 

The  constants  for  the  formation  of  ethyl  chloride  are  proportional 
to  the  concentration  of  the  hydrogen  chloride  only  in  absolute  alcohol. 
In  alcohol  containing  water,  even  in  99 ‘9%  alcohol,  an  increase  in  the 
concentration  of  the  hydrogen  chloride  is  found  to  be  accompanied  by 
a  greater  increase  in  the  velocity  constant.  The  mean  velocity  con¬ 
stant  for  concentrations  of  hydrogen  chloride  between  cm  =  0T583  and 
Cm  =  0*6708  and  concentrations  of  water  between  wm  —  26.10 “3  and 
wm  =  50.10-3  is  k  =  2  7.10-5,  or  for  natural  logs.  &  =  6-2.10~5.  For 
concentrations  of  water  between  wm  =  0305  and  wm  —  0-336,  the 
values  observed  were : 

cm  =  0-1577  0-3120  0-3180  0-6217  0-6290 

105.&  =  0-6  1-0  1-4  2-1  1-9 

For  concentrations  of  water  between  wm  =  0-601  and  0-644  : 

om  =  0-3016  0-3478  0-6237 

105.&  =  0-4  03  1-2 

The  relation  of  the  velocity  constant  (nat.  logs.)  to  the  molecular 
concentration  of  the  hydrogen  chloride  and  of  the  water  is  repre¬ 
sented  by  the  equation:  1/k=  14780  +  (20300  -  22020/c  +  6575/c2)w  + 
(-  259400  +  247300/c  -  28330/c2)w2,  which  applies  to  solutions  with 
the  molecular  concentration  of  the  water  between  w  =  0-02  and 
w=  1"3,  and  that  of  the  hydrogen  chloride,  c  =  0‘66  ;  for  w  —  0  02  -0"6 
and  c  =  0‘3  ;  and  for  w  —  0-02  -  0-3  and  c  —  0’1 6. 

It  is  also  shown  that  the  velocity  constant  for  the  formation  of 
ethyl  chloride  decreases  much  more  quickly  with  increase  in  the 
concentration  of  water  than  the  velocity  constant  for  the  formation 
of  ethyl  benzoate,  so  that,  under  identical  conditions,  the  formation 
of  ethyl  chloride  comes  less  into  consideration  when  the  alcohol 
contains  fairly  large  quantities  of  water  than  when  the  concentration 
of  the  water  is  small.  W.  H.  G. 

Esterification  of  Dinitrobenzoic  Acids  by  Means  of 
Alcoholic  Hydrogen  Chloride.  Anton  Kailan  (Monatsh.,  1907, 
28,  571- — 588). — The  velocities  of  esterification  of  the  three  mononitro- 
benzoic  acids  have  been  measured  (this  vol.,  ii,  242),  and  it  has  been 
shown  that  the  introduction  of  the  nitro-group  retards  the  formation 
of  the  ester.  The  rates  of  esterification  of  the  2  :  4-  and  3  :  5-dinitro- 
benzoic  acids  have  been  determined  in  the  same  manner  as  those  of 
benzoic  and  the  aminobenzoic  acids  (compare  Abstr.,  1906,  ii,  659; 
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this  vol.,  ii,  158),  and  it  is  found  that  the  second  nitro-group  in  both 
acids  decreases  the  velocity  of  esterification  far  more,  relatively,  than 
the  first. 

In  all  cases,  the  influence  of  the  formation  of  ethyl  chloride  has 
been  taken  into  account,  and  it  is  then  found  that  the  velocity  of 
esterification  of  2 : 4-dinitrobenzoie  acid  in  alcohol  containing  only 
very  small  quantities  of  water  is  proportional  to  the  concentration  of 
the  hydrogen  chloride.  On  the  contrary,  in  the  case  of  3  :  5-dinitro- 
benzoic  acid,  the  velocity  of  esterification,  both  in  absolute  alcohol 
and  in  alcohol  containing  water,  increases  more  l-apidly  than  the 
concentration  of  the  hydrogen  chloride.  Although  ethyl  3  : 5-dinitro- 
beuzoate  is  shown  to  be  hydrolysed  by  a  solution  of  hydrogen  chloride 
in  mixtures  of  alcohol  and  water,  still  this  reaction  need  not  be  con¬ 
sidered  in  calculating  the  esterification  velocity  constants  except  when 
the  esterification  is  nearing  completion. 

The  relation  of  the  esterification  constant  of  3  : 5-dinitrobenzoic  acid 
to  the  concentration  of  the  water  (io)  and  of  the  hydrogen  chloride  (c) 
is  represented  by  the  equation:  1/k  —  -  13-3  4-  81‘28/c  -  0-413/c2  + 

( -  450-1  +  271-9/c  +  43-86/c2)^  +  (-114-9  +  71.37/c  -  2-714/c2)u>2,which 
applies  to  solutions  between  tc  =  0'03  and  w>  =  l-3,  and  c  —  0-16  and 
c  =  0'64. 

The  behaviour  of  3  : 5-dinitrobenzoic  acid  on  esterification  is  shown 
to  be  quite  analogous  to  that  of  the  other  acids  investigated  by  the 
author.  W.  H.  G. 

Esterification  of  Dihydroxybenzoic  Acids  by  Means  of 
Alcoholic  Hydrogen  Chloride.  Anton  Kailan  ( Monatsh .,  1907, 
28,  673 — 703). — It  has  been  shown  in  the  case  of  the  dinitrobenzoic 
acids  that  the  introduction  of  the  second  nitro-group  is  accompanied 
by  a  reduction  in  the  velocity  of  esterification  (compare  preceding 
abstract).  The  effect  produced  on  the  rate  of  esterification  by  the 
substitution  of  a  second  hydrogen  atom  by  hydroxyl  in  the 
monohydroxybenzoic  acids  is  not  quite  so  simple.  In  the  case  of  the 
monohydroxybenzoic  acids,  it  was  found  (this  vol.,  ii,  243)  that  the 
introduction  of  the  first  hydroxyl  group  in  either  the  ortho-  or  para- 
positions  produced  a  diminution,  whilst  substitution  in  the  meta¬ 
position  produced  an  acceleration  in  the  rate  of  esterification.  The 
results  obtained  in  the  present  investigation  show  that  the  intro¬ 
duction  of  the  second  hydroxyl  group  in  positions,  either  ortho-  or  para- 
to  the  carboxyl  group,  is  accompanied  by  a  marked  decrease  in  the 
velocity  of  esterification,  whilst  introduction  in  the  meta-position 
in  the  case  of  m-hydroxybenzoic  acid  produces  an  increase,  and  in  the 
case  of  p-hydroxybenzoic  acid,  with  hydrogen  chloride  concentration, 
c  =  0’1667,  a  slight  increase,  and  with  c  =  0'3333  and  c~  0  6667,  a 
slight  decrease  in  the  rate  of  esterification.  This  is  shown  by  the 
following  values  for  the  velocity  constants  in  solutions  of  hydrogen 
chloride  concentration,  c~  0*3333,  and  of  water  concentration, 
w  =  0'052,  taking  that  of  benzoic  aeid  =  1  : 

Hydroxybenzoic  acids.  Dihydroxybenzoic  acids. 

Benzoic  acid.  o-.  in-.  p-.  2:4-.  3:4-.  3:5*. 

1  0-0355  1-084  0-405  0*0074  0-387  1135 
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The  esterification  constants  for  2  ’:  4-dihydroxy  benzoic  acid  in 
alcohol  containing  only  traces  of  water  are  found  to  be  directly 
proportional  to  the  hydrogen  chloride  concentration,  whilst  the  velocity 
of  esterification  of  the  3  : 5-  and  3  :  4-dihydroxybenzoic  acids  in  alcohol 
containing  but  small  quantities  of  water  increases  more  slowly,  and 
in  alcohol  containing  fairly  large  quantities  of  water  more  rapidly, 
than  the  concentration  of  the  hydrogen  chloride. 

The  relation  of  the  esterification  constant  of  3  : 5-dihydroxybenzoic 
acid  to  the  concentration  of  the  hydrogen  chloride  and  of  the  water 
is  represented  by  the  equation:  l//fc  =  5-25  +  12‘83/c  —  0-3375/c2  + 

(  -  23  43  +  20-63/c  +  8  018/c2)w  +  ( -  63-97  +  7773 jo  -  3-083/c2)™2,  which 
applies  to  solutions  in  which  the  molecular  concentration  of  the 
hydrogen  chloride  lies  between  c  =  016  and  c  =  0  66,  and  that  of  the 
water  between  to  =  ()•()  1  and  w;  =  1  '3. 

The  expression  for  3  :  4-dihydroxybenzoic  acid  is:  l/£  =  0-08-f- 
5 1  *  1 6 /c  —  3'343/c2  + (131*5  -  117'2/c  +  51-3/c2)to  +(-408-0  +  434  3 /c- 
4564  jc2)w2,  which  applies  to  solutions  with  w  =  0-03  —  1-3  and 
c  =  0*16  -0-66.  No  hydrolysis  of  ethyl  3  :  5  dihydroxybenzoate  by 
solutions  of  hydrogen  chloride  in  mixtures  of  water  and  alcohol  could 
be  detected. 

The  behaviour  of  the  3  :  5-  and  3  :  4-dihydroxybenzoic  acids  on 
esterification  with  various  concentrations  of  water  and  hydrogen 
chloride  is  shown  to  be  analogous  fo  that  of  the  acids  previously 
examined.  W.  H.  G. 


Esterification  of  Pyridinemonocarboxylic  Acids  by  Means 
of  Alcoholic  Hydrogen  Chloride.  Anton  Kailan  ( Monatsh .,  1907, 
28,705 — 738.  Compare  preceding  abstracts). — The  behaviour  of  the 
pyridinemonocarboxylic  acids  on  esterification  is  found  to  be  similar  to 
that  of  the  aminobenzoic  acids  (this  vol.,  ii,  158)  in  that  the  velocity 
of  esterification  is  greatest  in  the  case  of  the  para-acid  (pyridine- 
4-carboxyiic  acid)  and  smallest  in  that  of  the  ortho-acid  (pyridine- 
2-carboxylic  acid). 

The  esterification  constants  of  picolinic  acid  (pyridine-2-carboxylic 
acid)  at  25°  in  alcohol  containing  only  traces  of  water,  and  with 
hydrogen  chloride  concentrations  between  A/6  and  A/3,  increase  more 
slowly  than  the  hydrogen  chloride  concentration,  and  between  A/3 
and  2A/3  are  approximately  proportional  to  the  concentration  of  the 
hydrogen  chloride. 

The  constants  of  the  pyridine-3-  and  pyridine-4-carboxylic  acids,  on 
the  contrary,  increase  more  rapidly  than  the  concentration  of  the 
hydrogen  chloride. 

The  relation  of  the  velocity  constant  at  25°  to  the  concentration  of 
the  water  and  of  the  hydrogen  chloride  is  expressed  in  the  case  of 
pyridine-3-carboxylic  acid  by  the  equation:  \jk=  —  77’5  +  128'9/c 
-0-5333/c2  +  (1451  -  1221/c  +  247 -8/c2)«;  +  (  -  4460  +  3566/e  - 
439’5/c2)m?2,  when  the  molecular  concentration  of  the  water  lies 
between  w  =  0-02  and  w  =  0"65,  and  that  of  the  hydrogen  chloride 
between  c  =  0"16  and  c  =  0'66  ;  also  when  w  is  less  than  00 1  for  solu¬ 
tions  with  c  =  00  —  0-1.  The  rate  of  hydrolysis  of  ethyl  nicotinate  is 
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so  small  as  to  be  negligible  in  comparison  with  the  velocity  of  esteri¬ 
fication. 

The  behaviour  of  the  pyridinemonocarboxylic  acids  on  esterification 
is  shown  to  differ  somewhat  from  that  of  benzoic  acid  and  of  the 
aminobenzoic  acids. 

The  solubilities  of  picolinic  acid  and  nicotinic  acid  in  99  93%  alcohol 
at  25°  were  found  to  be  respectively  0-544  gram  and  0-073  gram  per 
10  c.c,  of  solution.  W.  H.  G. 

The  Course  of  the  Decomposition  of  Polypeptides  by  Fer¬ 
ments.  Emil  Abderiialden  and  Leonor  Michaelis  ( Zeitsch .  'physiol . 
Chem.,  1907,  52,  326—337). — The  decomposition  of  <i-alanyl-rt!-alanine 
by  pancreatic  juice  has  been  studied  by  the  rotatory  method  described 
previously  (this  vol.,  ii,  488).  By  means  of  several  series  of  experi¬ 
ments,  it  is  shown  that  the  velocity  constant  cannot  be  calculated  by 
either  of  the  two  formulae,  K=xjt  or  Kx  =  ^jt\o^aja^x,  but  the  formula 
IC  =  \ogaja~x  +  Cxlt  gives  fairly  concordant  values  for  I{.  When  the 
first  equation  is  used,  K  decreases  with  the  time,  and  when  the  second 
is  employed  Kl  increases  with  t.  It  is  found  that  wiili  equal  amounts 
of  fermentable  substance,  the  decomposition  curve  tends  to  approximate 
to  a  straight  line  as  the  amount  of  ferment  decreases,  but,  on  the  other 
hand,  tends  to  approximate  more  closely  to  a  logarithmic  curve  with 
increasing  amounts  of  ferment. 

Several  series  of  experiments  show  that  the  velocity  of  decomposition 
increases  with  the  amount  of  ferment  present,  and  that  at  the  begin¬ 
ning  of  each  series  the  velocity  is  directly  proportional  to  the  amount 
of  ferment.  If,  however,  the  initial  point  for  the  calculation  is  not  the 
initial  point  of  the  reaction,  but  some  intermediate  point,  then  the 
proportionality  disappears  and  a  retarding  effect  is  noticed. 

J.  J.  S. 

Reversible  Fermentation  in  a  Heterogeneous  System. 
Formation  and  Hydrolysis  of  Esters.  Wilhelm  Dietz  ( Zeitsch . 
physiol.  Chem.,  1907,  52,  279 — 325.  Compare  Pottevin,  Abstr., 
1903,  ii,  494;  1904,  i,  284). — Pottevin’s  ester-forming  and  ester¬ 
hydrolysing  ferment  has  been  prepared  by  his  method  from  the 
pancreas  of  the  pig,  but  all  attempts  to  purify  the  glycerol  extract 
by  filtration  through  a  Pukall  cell  or  by  precipitation  with  alcohol, 
ether,  acetone,  &c.,  proved  fruitless,  as  inactive  products  were  obtained. 
The  reactions  between  alcohols  and  acids  in  the  presence  of  the  ferment 
have  been  studied  quantitatively  at  35°;  water  was  usually  added  and, 
as  the  ferment  was  insoluble,  the  reaction  was  heterogeneous  and 
constant  stirring  was  employed,  e  ire  being  taken  that  in  removing 
portions  of  the  mixture  for  titration  an  equal  amount  of  the  ferment 
was  removed  each  time.  The  reaction  proceeds  in  the  ferment  phase 
only,  as  it  is  immediately  stopped  by  filtration.  The  velocity  of 
diffusion  is  probably  rapid  compared  with  the  velocity  of  the  chemical 
reaction. 

In  the  formation  of  ester,  the  constants  have  been  calculated  from 
the  equation  :  Kx  +  K2  —  1 /dog^/f  _  x,  where  t  is  the  time  in  hours,  x 
vol.  xcii.  ii.  47 
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is  the  amount  of  acid  used  up  (that  is,  of  ester  formed)  after  time  t ,  and 
£  is  the  value  of  x  when  equilibrium  is  established.  The  experi¬ 
ments  made  with  oleic  acid  and  ethyl  alcohol  do  not  yield  very 
constant  values  for  Ky  +  Kv  as  the  reaction  proceeds  very  slowly, 
requiring  some  six  weeks  before  equilibrium  is  established  and  during 
this  time  the  ferment  probably  undergoes  change.  When  the  initial 
concentration  of  the  water  is  10%,  the  formation  of  ester  proceeds 
nearly  to  completion.  Experiments  made  with  n-butyric  acid  and 
amyl  alcohol  in  the  presence  of  6 "5%  and  8%  of  water  show  that  the 
same  state  of  equilibrium  is  attained  whether  the  original  mixture  is 
ester,  water  and  alcohol,  or  acid,  water,  and  alcohol.  The  equilibrium 
is  also  independent  of  the  activity,  age,  or  amount  of  the  ferment  used. 
When  the  amount  of  water  is  very  small,  the  hydrolysis  of  the 
ester  is  practically  nil.  It  is  found  that  the  value  of  K  calculated 
from  K—  C'ester  x  C'^ter/C'aeid  x  (7flkohol  or  from  K=  Cf„,ler/C'aoid,  since  the 
amount  of  alcohol  and  water  can  be  assumed  to  remain  constant, 
do  not  agree,  but  if  the  equation  K  —  is  employed  fairly 

constant  values  are  obtained  for  K.  The  equilibrium  in  a  similar 
homogeneous  system,  using  hydrogen  chloride  or  picric  acid  as 
catalyst,  is  entirely  different  from  the  equilibrium  in  this  hetero¬ 
geneous  system. 

Numerous  determinations  of  velocity  constants  have  been  made  ; 
when  the  percentage  of  water  is  small,  the  reaction  may  be  assumed  to 
be  non-reversible,  and  the  equation  K  —  1jl\ogaja  -  x  gives  constant 
values  for  K.  An  increase  in  the  amount  of  water  from  3-5%  to  5-5% 
practically  doubles  the  value  of  K.  This  is  entirely  different  from  the 
catalytic  action  of  acids,  where  an  increase  in  the  amount  of  water 
reduces  the  velocity  of  esterification. 

When  the  percentage  of  water  reaches  6 '5%,  the  velocities  of  both 
ester  formation  ( K x)  and  ester  hydrolysis  (7T2)  can  be  measured  by 
means  of  the  equations  Kx  —  ^ja?  jt\og^j^x  and  A'2  =  ^1/a1.1/<logf/^1_a;i. 
In  any  one  series  of  experiments,  the  values  for  K1  and  K2  agree 
fairly  well,  but  in  different  sets,  in  which  the  initial  concentrations 
differ,  the  mean  values  do  not  agree,  and  it  appears  that  the  velocity 
of  hydrolysis  is  proportional  to  the  square  root  of  the  ester  con¬ 
centration. 

It  is  shown  that  the  velocity  is  proportional  to  the  amount  of 
ferment  present  and  that  the  equilibrium  constant  is  equal  to  the  ratio 
of  the  two  velocity  constants,  K!  —  K\JK'V 

The  results  are  discussed  from  the  point  of  view  of  the  second 
law  of  thermodynamics.  J.  J.  S. 

Are  the  Stoichiometrical  Laws  Intelligible  without  the 
Atomic  Hypothesis?  0.  Kuhn  ( Chem .  Zeit.,  1907,  31,  688 — 689. 
Compare  Baur,  Abstr.,  1906,  ii,  661). — An  adverse  criticism  of  a  paper 
by  Wald  (Chem.  Zeit .,  1906,  30,  963,  978),  in  which  this  author  claims 
to  have  shown  that  the  stoichiometrical  laws  may  be  established  by 
pure  mathematical  deduction.  AV.  H.  G. 

A  New  Portable  Gas  Generator.  Arthur  W.  Browne  and 
M.  J.  Brown  (J.  Amer.  Chem.  Soc.,  1907,  29,  859 — 864). — A  portable 
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modification  of  Browne  and  Mehling’s  gas  generator  (Abstr.,  1906,  ii, 
609),  for  which  a  number  of  advantages  over  the  generators  in 
common  use  are  claimed,  is  described  and  figured.  G.  Y. 

A  Constant  Pressure  Gas  Generator  for  Use  over  a  Wide 
Range  of  Pressure.  Arthur  W.  Browne  and  M.  J.  Brown  (/. 
Amer.  Chem.  Soc.,  1907,  29,  864 — 867). — A  simple  arrangement  of  two 
calcium  chloride  towers  is  described,  by  means  of  which  a  gas  may  be 
generated  from  a  liquid  and  a  solid,  under  a  constant  pressure,  the 
spent  liquid  escaping  through  a  mercury  trap.  The  original  is  to  be 
consulted  for  details  and  diagram.  G.  Y. 
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Absolute  Atomic  Weight  of  Chlorine.  Gustav  D.  Hinrichs 
( Comjd .  rend.,  1907,  145,  58 — 60). — In  support  of  his  contention 
that  the  absolute  atomic  weights  of  silver  and  carbon  are  exactly  108 
and  12  respectively,  the  author  compares  the  values  obtained,  by  the 
synthesis  of  silver  chloride,  for  the  absolute  atomic  ratio  AgCl  :  Ag, 
commencing  with  those  of  Berzelius  (1820)  and  concluding  with  the 
recent  results  of  Richards,  He  deduces  that  the  absolute  atomic 
weight  of  chlorine  is  35  5.  E.  H. 

Ignition  Point  of  Sulphur.  R.  H.  McCrea  and  A.  Wilson 
( Chem .  News,  1907,  90,  25). — The  ignition  temperature  of  sulphur, 
determined  by  means  of  a  U-tube  through  which  air  or  oxygen  was 
slowly  drawn,  was  found  to  be  261°  (255°  uncorr.)  in  air  at  approxi¬ 
mately  atmospheric  pressure,  and  257 — 264°  (uncorr.)  in  oxygen. 
Hill  (this  vol.,  ii,  341)  recently  obtained  248°  as  the  value  in  air  at 
atmospheric  pressure.  G.  S. 

Analysis  of  Selenium  Hexafluoride.  Paul  Lebeau  ( Compt .  rend., 
1907,  145,  190 — 192.  Compare  this  vol.,  ii,  540,  613). — On  freeing 
the  gaseous  mixture,  obtained  by  the  action  of  fluorine  on  selenium, 
from  silicon  fluoride,  and  purifying  it  by  liquefaction  and  evaporation, 
fractions  are  obtained  having  appreciably  different  densities. 
Attempts  to  determine  the  fluorine  content  of  the  gas  by  heating 
the  latter  in  a  Jena  glass  bell-jar  yielded  a  mixture  of  silicon  fluoride 
and  oxygen  having  a  volume  about  1'5  times  that  of  the  original  gas. 
Analyses  of  any  one  fraction  of  the  gas  gave  discordant  results,  which 
were  not  in  agreement  with  the  formula  SeF6,  part  of  the  fluorine 
being  probably  retained  by  the  glass  in  the  form  of  metallic  fluorides. 
The  use  of  silica  tubes  led  tp  results  agreeing  moderately  well  with 
the  theoretical  numbers,  but  the  oxygen  content  of  the  gaseous 
mixture  was  always  somewhat  too  high  and  the  silicon  fluoride 

47—2 


680 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


content  somewhat  too  low.  Decomposition  of  the  gaseous  fractions  by 
means  of  a  solution  of  sodammonium  in  liquid  ammonia,  which  yields 
sodium  fluoride  and  selenide  and  a  small  proportion  of  selenite,  showed 
that  all  the  fractions  have  a  composition  approximating  to  that 
of  selenium  hexafluoride,  but  that  a  certain  amount  of  an  oxyfluoride 
is  always  present.  An  appreciable  purification  of  the  gas  is  produced 
by  prolonged  manipulation  in  contact  with  glass  and  mercury'. 

T.  H.  P. 

Atomic  Weight  of  Nitrogen.  Daniel  Berthelot  ( Compt . 
rend.,  1907,  145,  65—67). — In  confirmation  of  his  values  14-007  and 
14  000  for  the  atomic  weight  of  nitrogen  deduced  from  the  limit 
densities  of  this  gas  and  of  nitrous  oxide  (Abstr.,  1898,  ii,  502), 
the  author  cites  the  value  14‘005,  obtained  by  Leduc  (Abstr.,  1897,  ii, 
549)  by  the  method  of  corresponding  states,  and  ti  e  values  13-999 
(from  nitrous  oxide),  14-006  (from  nitric  oxide),  and  14-008  (from 
nitrogen)  obtained  by  Gray  (Trans.,  1905,  87,  1601).  He  criticises 
the  calculations  made  by  Guye  (Abstr.,  1905,  ii,  442)  and  by  Jaquerod 
and  Penot  {ibid.,  ii,  506)  and  considers  that  the  results  they 
obtained  are  inexact.  E.  H. 

Fixation  of  Nitrogen.  Norman  'YVhiteiiouse  (J.  Soc.  Chem. 
Ind.,  1907,  20,  738 — 739). — The  investigation  was  undertaken  with 
the  object  of  finding  a  commercial  method  by  which  the  nitrogen 
of  the  atmosphere  could  be  combined  as  ammonia  or  ni  rate,  but 
has  not  ltd  to  conclusive  results. 

Experiments  were  made  with  magnesium,  titanium,  boron,  cerium, 
molybdenum,  and  tungsten,  but  it  was  found  either  that  the  elements 
would  not  combine  directly  with  nitrogen,  or,  if  they  did  so,  the 
nitrides  could  not  be  reduced  directly  with  hydrogen,  and  when  decom¬ 
posed  by  steam  the  resulting  oxides  could  not  be  economically  reduced. 

Cerium  nitride  can  be  converted  directly  into  hydride  by  heating  in 
a  cunent  of  hydrogen,  and  the  hydride  into  nitride  and  ammonia  by 
heating  in  nitrogen,  but  as  the  hydrogen  and  nitrogen  for  this  purpose 
must  be  absolutely  free  from  oxygen,  carbon  monoxide,  and  water,  a 
method  based  on  these  observations  is  not  likely  to  be  of  commercial 
importance.  G.  S. 

The  Nature  of  Sulphammonium.  Paul  Lebeau  and  P. 
Damoiseau  {Compt.  rend.,  1907, 144,  1422 — 1424.  Compare  Moissan, 
Abstr.,  1901,  ii,  234  ;  Ruff  and  Geisel,  Abstr.,  1905,  ii,  699). — When 
ammonia  gas,  dried  by  passing  over  fused  potassium  hydroxide  and 
sodium  wire,  is  liquefied  in  contact  with  pure  sulphur,  the  latter 
dissolves  to  a  purple  solution,  which,  when  evaporated  in  a  vacuum, 
leaves  a  yellow  residue  containing  red  particles,  whilst  the  last 
portions  of  gas  proceeding  from  the  evapoiation  blacken  lead  acetate 
paper.  By  dissolving  the  residue  in  water,  a  yellow  solution  is  obtained, 
which  gives  a  maroon-coloured  precipitate  with  lead  acetate.  Thus 
both  hydrogen  sulphide  and  a  non-volatile  sulphide  soluble  in  water 
are  formed,  but  the  amount  of  sulphur  attacked  is  very  small,  since  the 
weight  of  the  residue  exceeds  that  of  the  sulphur  used  by,  at  the  most, 
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1*2%.  If,  however,  an  apparatus  containing  no  rubber  joints  or  stop¬ 
cocks  is  used  and  the  sulphur  is  dried  in  a  current  of  absolutely  dry 
hydrogen,  which  is  afterwards  replaced  by  ammonia,  then  no  hydrogen 
sulphide  is  obtained  on  evaporating  the  solution,  and  the  residue  has 
the  same  weight  as  the  sulphur  employed.  The  conclusion  is  drawn 
that  the  reaction  described  by  Ruff  and  Geisel  only  takes  place  in 
presence  of  a  trace  of  water.  E.  H. 

Transformation  of  Yellow  into  Red  Phosphorus.  FiLirpo 
Zecchini  ( Gazzetta ,  1907,  37,  i,  422—423). — The  transformation  of 
yellow  into  red  phosphorus  may  be  readily  demonstrated  as  follows  : 
about  10  c.c.  of  the  phosphorus,  dried  between  filter  paper,  is  intro¬ 
duced  in  small  pieces  into  a  glass  tube  having  a  length  of  about 
30  cm.  and  a  diameter  of  about  7 — 8  mm.  and  sealed  at  one  end. 
The  part  of  the  tube  containing  the  phosphorus  is  heated  in  a 
sulphuric  acid  bath  to  180°.  On  allowing  a  flake  of  iodine  to  fall  on 
to  the  surface  of  the  molten  phosphorus,  the  whole  or  the  greater 
part  of  the  latter  passes  immediately  into  the  red  modification. 
Investigations  are  being  carried  out  to  ascertain  whether  tho 
phenomenon  is  catalytic  or  whether  any  intermediate  reaction  occurs. 

T.  H.  P. 

Causticising  of  Soda.  Heinktch  Walter  ( Monatsli .,  1907,  28, 
543 — 553.  Compare  Lunge  and  Schmid,  Abstr.,  1886,  203). — Solu¬ 
tions  of  sodium  carbonate,  varying  in  concentration  from  2  A  to  5  A, 
were  heated  with  lime  in  a  nickel  vessel  under  constant  stirring  at 
106 — 110°  until  equilibrium,  represented  by  the  equation:  Na2C03  + 
Ca(OH)2  2Na()H  +  CaC03,  was  established  (after  three  hours),  and 
the  relative  proportions  of  hydroxide  and  carbonate  present  in  solution 
determined.  The  equilibrium  was  also  reached  by  heating  calcium 
carbonate  with  sodium  hydroxide  solutions. 

It  is  found  that  the  proportion  ( v ),  (Na0H)2/Na2C03,  in  which  the 
concentrations  of  these  substances  in  solution  are  represented  in  07 
equivalent  per  litre,  is  not  a  constant  value,  but  increases  with 
dilution  ;  for  5  A  and  2 A  solutions,  the  values  are  roughly  200  and 
400  respectively.  The  proportion  v  is,  approximately,  for  solutions  of 
total  titre  ( T)  less  than  4'7A',  a  linear  function  of  T,  and  thus  from 
the  observed  values  is  obtained  the  equation  v  =  596-2 — 7 '9 27 T. 
From  the  value  v  obtained  by  this  equation,  it  is  possible  by  aid  of 

the  formula  P  -  \  +  - )  to  calculate  the  quantity  of 

sodium  hydroxide  present  in  the  equilibrium  solution,  in  percentage  of 
the  total  titre.  The  values  for  P  obtained  by  this  equation  agree  to 
within  ]%  of  the  observed  values  for  solutions  of  concentration  not 
greater  than  4  A. 

The  experiments  were  repeated  at  80°,  and  from  the  observed  values 
the  following  equations  were  obtained  :  v=479'6 — 5‘5377,(for  4’9Ato 
5 7 A  solutions)  andv=  13377 — 26’557T  (for  solutions  of  concentration 
less  than  3  9 A). 

At  62°,  equilibrium  is  not  established  after  forty  hours,  so  the 
investigation  was  not  continued  at  this  temperature. 
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In  agreement  with  d’Anselme  (Abstr.,  1903,  ii,  726),  but  not  with 
Bodlander  and  Lucas  (Abstr.,  1905,  ii,  634)',  the  author  finds  that 
the  causticising  of  the  soda  proceeds  further  at  80°  than  at 

106—110°.  W.  H.  G. 

Causticising  of  Soda.  Rudolf  Wegscheider  ( Monatsh .,  1907, 
28,  555 — 558). — From  the  formulas:  «?108  =  58‘44  -  8,62427  and 
vs0  =  1 33‘74  —  26*557*,  obtained  by  Walter  (compare  preceding 
abstract),  may  be  deduced  the  formula  :  vt  =  348-88  -  2*6893£  -  (77'767 
-  0*640 2\At)T,  where  T  represents  the  total  titre  and  t  the  temper¬ 
ature.  The  values  calculated  by  this  formula  for  20°  and  60°,  for 
example,  are  in  very  close  agreement  with  the  values  observed  at 
these  temperatures.  However,  the  values  observed  by  Le  Blanc  and 
Novotny  (this  vol.,  ii,  22)  at  100°,  which  are  almost  identical  with 
those  observed  by  Lunge  and  Schmid  (Abstr.,  1886,  203),  do  not  agree 
so  well  with  the  calculated  values,  obtained  by  the  above  formula  for 
100°  as  with  those  calculated  for  80°. 

A  reason  for  the  slight  difference  in  the  extent  to  which  the  soda  is 
causticised  at  100°  and  slightly  above  this  temperature  cannot  yet  be 
given.  W.  H.  G. 

Sodium  Selenides.  C.  H.  Mathewson  (/.  Amer.  Chem.  Soc., 
1907,  29,  867 — 880). — The  existence  of  alkali  sulphides  of  the  six 
types,  M'2S,  M'2S2,  M'2S3,  M'2S4,  M'2S5,  and  M'2S0,  has  been  proved  by 
Biltz  and  Wilke-Dorfurt  (Ab.-Jr.,  1906,  ii,  283).  The  close  analogy 
of  the  selenides  with  the  sulphides  suggesting  the  possibility  of  a  similar 
series  of  alkali  selenides,  the  present  work  was  undertaken  with  the 
object  of  describing  all  compounds  of  sodium  and  selenium  which  are 
formed  by  direct  combination  of  the  elements  and  are  stable  in  contact 
with  the  liquid  phase.  The  method  of  investigation  was  essentially 
that  used  previously  in  investigating  the  sodium-tin  alloys  (Abstr., 
1905,  ii,  634).  Amorphous  selenium  was  added  in  small  quantities  to 
molten  sodium  in  an  atmosphere  of  hydrogen,  occasioning  at  first 
a  violent,  exothermic  formation  of  the  monoselenide,  followed  by 
formation  of  polyselenides,  which  takes  place  without  any  considerable 
development  of  heat.  The  rate  of  cooling  of  various  concentrations  of 
selenium  in  sodium  was  measured  with  the  aid  of  a  thermo¬ 
electric,  platinum-platinum  rhodium  couple.  The  results  obtained  are 
tabulated  and  a  freezing  point  curve  constructed,  which,  starting  from 
sodium  monoselenide,  has  breaks  representing  the  compositions  of  the 
di-,  tri-,  tetra-,  and  hexa-selenides.  No  indication  of  the  formation  of 
a  penta-,  or  other,  selenide  has  been  obtained.  The  polyselenides 
decompose  at  their  melting  points,  forming  an  equilibrium  with  the 
next  lower  selenide  and  a  liquid  phase  containing  a  corresponding 
excess  of  selenium. 

The  white  monoselenide,  Na2Se,  m.  p.  above  875°  (Hugot,  Abstr., 
1899,  ii,  650),  forms  a  colourless  solution  in  water,  becomes  red  on 
exposure  to  air,  and  dissolves  selenium,  becoming  red,  and,  finally,  dark 
and  opaque. 

Sodium  diselenide,  Na2Se2  (Jackson,  this  Journ.,  1875,  28,  533), 
has  m.  p.  495°  (decomp.).  The  triselenide,  Na2Se3,  has  m.  p.  313° 
(decomp.).  The  tetraselenide,  Na2Se4  (Hugot,  loc.  cit.),  has  m.  p.  290° 
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(decomp.).  The  hexaselenide,  Na2Se6,  has  m.  p.  258°  (decomp.).  These 
polyselenides  are  darker  than  grey,  metallic  selenium,  become  red  and 
disintegrate  on  exposure  to  air  in  consequence  of  the  separation  of 
selenium,  and  are  readily  soluble  in  water,  forming  red  solutions,  the 
depth  of  colour  increasing  with  the  amount  of  selenium. 

The  melting  point  of  sodium  is  lowered  to  only  a  very  slight  extent, 
not  more  than  0'2°,  by  the  addition  of  selenium.  After  heating  and 
supercooling  of  grey,  metallic  selenium,  crystallisation  does  not  take 
place,  but  the  substance  gradually  solidifies  to  an  amorphous  mass. 
The  addition  of  04%  of  sodium  is  sufficient,  however,  to  cause 
complete  crystallisation  at  217°.  It  is  shown  that  the  solubility 
of  sodium  hexaselenide  in  selenium  at  its  melting  point  is  extremely 
small,  but  the  limited  miscibility,  which  is  not  excluded  by  the  experi¬ 
ments,  may  be  the  cause  of  the  crystallisation.  The  possible  nature 
of  this  solidification  is  discussed.  G.  Y. 

A  New  Method  of  Preparation  of  Anhydrous  Lithium 
Oxide.  Its  Heat  of  Solution.  Robert  de  Forcrand  ( Compt . 
rend .,  1907,  144,  1402 — 1404). — When  pure  lithium  carbonate,  in 
quantities  less  than  a  gram,  is  heated  in  a  platinum  boat  at  780 — • 
800°  in  a  current  of  hydrogen,  it  loses  all  its  carbon  dioxide  in  about 
three  hours,  giving  pure  lithium  oxide,  Li20,  as  a  colourless,  translucent 
fused  mass.  For  the  heat  of  dissolution  of  1  gram-molecule  of 
Li20,  prepared  from  the  crystallised  hydrate,  Li0H,II20,  in  four  litres 
of  water  at  15°,  the  author  obtains  a  mean  value  of  -+-3T2  Cal. 
Using  the  oxide  prepared  by  the  above  method,  the  value  +3 TOO  Cal. 
is  obtained  under  the  same  conditions.  Tbe  heat  of  dissolution 
increases  by  0-098  Cal.  per  degree,  being  -4-  30*71  Cal.  at  10°  and 
+  3T69  Cal.  at  20°.  Dilution  to  15  litres  increases  it  by  0  306  Cal., 
to  20  litres  by  0-390  Cal.,  and  to  36  litres  by  0  501  Cal.  The  large 
influence  of  dilution  is  contrary  to  what  is  observed  with  the  other 
alkali  oxides,  but  agrees  with  the  behaviour  of  the  alkaline  earth 
oxides.  E.  H. 

Ammonium  Amalgam.  Alfred  Coehn  ( Ber .,  1907,  40,  3192 
— 3193). — Polemical.  A  reply  to  Smith  (this  vol.,  ii,  615).  G.  Y. 

Interaction  of  Dilute  Solutions  of  Ammonium  Salts 
and  Various  Filtering  Media.  Gilbert  J.  Fowler  and  Percy 
Gaunt  ( J .  Soc.  Chem.  Ind.,  1907,  26,  740 — 744.  Compare  Chick, 
Abstr.,  1906,  ii,  245). — A  series  of  experiments  have  been  made 
to  determine  the  extent  to  which  certain  filtering  "biedia  and  similar 
substances  remove  ammonia  from  dilute  solutions  of  ammonium 
chloride  under  sterile  conditions.  Clinker,  gravel,  quartz,  carbon,  and 
various  mixtures  were  employed,  and  in  almost  all  cases  a  certain 
amount  of  ammonia  was  removed  ;  the  proportion  was  greatest  with 
clinker  and  gravel,  and  least  with  mixtures  containing  quartz.  The 
absorption  is  physico-chemical  in  nature,  as  the  ammonia  is  not  oxidised 
or  volatilised,  but  can  all  be  recovered  by  long-continued  washing. 
Only  the  ammonia  and  not  the  negative  radicle  is  absorbed,  and  in 
the  majority  of  cases  certain  constituents  of  the  medium,  for  example, 
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iron,  calcium  and  magnesium,  pass  into  solution.  Change  of  temper¬ 
ature  has  practically  no  effect  on  the  amount  of  absorption. 

Absorption  appears  to  facilitate  nitrification  in  biological  filters,  but 
the  results  are  not  quite  conclusive.  Gr.  S. 

Preparation  of  Colloidal  Silver.  Nicola  Castoro  ( Gazzelta , 
1907,  37,  i,  391 — 395).— Colloidal  silver  solutions  may  be  readily 
prepared  by  boiling  ammoniacal  silver  nitrate  solution  with  acralde- 
hyde  and  a  small  quantity  of  gelatin  solution.  In  this  way,  con¬ 
centrated  solutions  of  colloidal  silver,  having  the  colour  of  bromine, 
may  be  prepared.  These  solutions  may  be  kept  for  years  without 
losing  their  properties  or  changing  their  colour.  T,  H.  P. 

Electrolysis  of  Very  Dilute  Solutions  of  Silver  Nitrate 
and  Oxide.  Silver  an  Alkali  Metal.  Anatole  Leduc  and 
Labrouste  ( Com.pt .  rend.,  1907,  145,  55—58). — When  a  solution  of 
silver  oxide,  prepared  by  the  action  of  baryta  on  the  nitrate,  is 
electrolysed  between  platinum  electrodes  at  a  pressure  of  10 — 20 
volts,  a  brown  cloud  is  produced  in  the  neighbourhood  of  the 
cathode,  at  the  edges  of  which  light  filaments  of  silver  are  formed, 
while  there  is  an  abundant  evolution  of  hydrogen.  The  brown 
cloud  probably  consists  of  a  suboxide  of  silver,  and  a  drop  of 
phenolphtlialein  introduced  near  the  cathode  produces  a  pink  colour. 
By  substituting  a  silver  anode,  the  evolution  of  oxygen  is  almost 
prevented,  a  bluish-black  cloud  being  produced  at  the  anode  which 
has  no  action  on  phenolphthalein.  A  black  powder  is  observed  to  fall 
from  the  anode  and  slowly  disappear,  each  particle  being  replaced  by  a 
bubble  of  gas,  from  which  the  conclusion  is  drawn  that  the  black 
powder  is  a  peroxide  of  silver.  When  a  mercury  cathode  and  a  silver 
anode  are  used,  there  is  less  evolution  of  hydrogen,  but  the  cathodic 
cloud  persists  and  only  20%  of  the  silver  corresponding  with  the 
quantity  of  electricity  passing  is  taken  up  by  the  mercury,  forming  an 
amalgam  which  is  not  attacked  by  water.  A  solution  of  silver  nitrate 
and  oxide  in  about  equal  concentrations  gives  rise,  on  electrolysis,  to 
the  cathodic  cloud,  but  does  not  evolve  hydrogen,  which  is  oxidised  by 
the  nitrate.  But  if  the  solution  is  rich  in  nitrate,  the  cathodic  cloud 
is  no  longer  produced.  With  relatively  concentrated  solutions  of  the 
nitrate  alone,  the  cloud  is  produced,  provided  the  voltage  is  sufficient. 
When  a  saturated  solution  of  silver  oxide  diluted  with  nine  times 
its  volume  of  water  is  electrolysed,  the  cathodic  cloud  is  not  produced, 
and  there  is  no  appreciable  deposit  on  the  cathode,  only  hydrogen  being 
evolved.  After  electrolysing  a  very  dilute  solution  of  silver  nitrate, 
sulphate,  or  oxide  for  a  few  minutes  in  a  voltameter  partitioned  by  a 
paraffined  Soxhlet  filter,  which  prevents  diffusion,  the  liquid  in 
the  cathodic  compartment  reacts  alkaline  to  phenolphthalein.  The 
conclusion  is  drawn  that  the  silver  liberated  by  electrolysis  behaves  as 
an  alkali  metal,  reacting  with  water  to  form  an  oxide,  which  wholly  or 
partially  dissolves  in  the  water,  probably  as  AgOH.  E.  H. 

Preparation  of  Solid  Ammonio-silver  Nitrate.  N icola  Castoro 
0 Gazzetta ,  1907,  37,  i,  310— 312).— Solid  ammonio-silver  nitrate 
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may  be  obtained  in  crystals  by  adding  absolute  alcohol  to  concentrated 
ammoniacal  silver  nitrate  solution,  or  as  an  amorphous  precipitate  by 
using  ether  in  place  of  the  alcohol.  Tlie  salt,  to  which  Hantzsch 
(Abstr.,  1899,  ii,  215)  has  given  the  formula  Ag(NH3)2N03,  dis¬ 
sociates  readily  when  dissolved  in  water,  is  precipitated  by  chlorine 
ions,  and  gives  the  ammonia  reaction  with  Nessler’s  solution,  so  that 
the  complex  ion,  Ag(NH,)2,  is  resolved  to  some  extent  into 
Ag  +  2NH3. 

Silver  nitrate  also  forms  moderately  stable  complex  salts  with 
asparagine,  carbamide,  urethane,  leucine,  and  other  amino-derivatives. 
These  will  be  studied  and  described  later.  T.  H.  P. 

Quantitative  Synthesis  of  Silver  Nitrate  and  the  Atomic 
Weights  of  Nitrogen  and  Silver.  Theodore  W.  Richards  and 
George  S.  Forbes  ( J \  Amer.  Chem.  Soc.,  1907,  29,  808 — 826). — The 
composition  of  silver  nitrate  being  of  importance  in  connexion  with 
the  atomic  weights  of  nitrogen  and  silver,  the  authors  have  repeated 
Stas’s  synthesis  of  silver  nitrate.  The  silver  nitrate,  formed  by  dis¬ 
solving  pure  silver  in  pure  nitric  acid,  was  fused  until  constant  in 
weight.  Of  six  experiments,  four  gave  the  ratio  for  Ag:  AgN03  = 
100,000  :  157*480,  whilst  two  gave  the  value  100,000  =  157’481.  The 
fused  silver  nitrate  was  found  to  contain  traces  of  water  and  ammonia, 
amounting  in  all  to  less  than  0'002%,  but  neither  air,  nitrite,  nor  free 
nitric  acid.  When  corrected  for  these  errors,  the  ratio  Ag  :  AgN03 
becomes  100,000  :  157*479.  The  following  relations  between  the  atomic 
weights  of  nitrogen  and  silver,  and  the  molecular  weight  of  silver 
nitrate,  are  calculated  from  this  result  : 

Ag  =  107*880,  AgN03=  169*888,  N  =  14*008  ; 

Ag  =  107*883,  AgN03  =  169*893,  N  =  14*010; 

Ag  —  107*890,  AgNOa=  169*904,  N  =  14  014; 

Ag=  107*930,  AgN08=  169*967,  N  =  14*037. 

Hence,  if  the  recent  low  values  for  the  atomic  weight  of  nitrogen  are 
accepted,  that  of  silver  must  have  a  value  much  lower  than  107*93. 

G.  Y. 

The  Molecular  Weight  of  Silver  Sulphate  and  the  Atomic 
Weight  of  Sulphur.  Theodore  W.  Richards  and  Grinnell  Jones 
(J.  Amer.  Chem.  Soc.,  1907,  29,  826 — 844). — The  methods  used  by 
previous  authors  for  determining  the  atomic  weight  of  sulphur  are 
reviewed  and  the  results  criticised. 

Silver  sulphate  is  prepared  by  conversion  of  the  pure  nitrate  into 
the  hydrogen  sulphate  by  means  of  concentrated  sulphuric  acid  and 
precipitation  of  the  sulphate  by  addition  of  much  water ;  it  is  purified 
by  alternate  heating  with  concentrated  sulphuric  acid  and  treitment 
with  water.  When  fused  in  a  quartz  tube,  silver  sulphate  has  D  5*45. 
In  consequence,  on  the  one  hand,  of  its  sparing  solubility  in  water 
and,  on  the  other,  of  the  occlusion  of  the  sulphate  by  the  chloride  in 
presence  of  an  excess  of  sulphuric  acid,  silver  sulphate  is  converted  into 
silver  chloride  by  reaction  in  solution  only  with  great  difficulty.  Pure 
silver  chloride  is  obtained,  however,  by  passing  hydrogen  chloride  over 
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the  sulphate  in  a  heated  quartz  tube.  Ten  experiments  gave  the  ratio 
Ag2S04  :  AgCl  =  100*000  :  9 T933,  the  individual  results  varying  from 
91-929  to  9T936,  from  which  the  sulphate  is  calculated  to  contain 
69-192%  of  silver.  Stas,  who  reduced  the  sulphate  in  a  current  of 
hydrogen,  found  69‘203%  of  silver;  the  conclusion  is  drawn  that 
Stas’s  silver  sulphate  was  incompletely  reduced.  The  following 
relations  between  the  atomic  weights  of  silver  and  chlorine  and  that 
of  sulphur  have  been  calculated  from  these  results,  the  atomic  weight 
of  oxygen  being  taken  as  16  "00  : 

Ag  =  107-930,  Cl  =  35-473,  S  =  32-113; 

Ag=  107-890,  Cl  =  35-460,  8  =  32-078; 

Ag=  107-880,  Cl  =  35-457,  S  =  32-069. 

The  lowest  of  these  values  for  sulphur  is  the  one  in  agreement  with 
the  results  of  recent  work  on  the  densities  of  gases.  G.  Y. 

Conditions  of  Existence  of  Sodium  Calcium  Carbonates. 
Rudolf  Wf.gscheider  and  Heinrich  Walter  ( Monatsh .,  1907,  28, 
633 — 672). — A  detailed  account  of  work  previously  published  (this 
vol.,  ii,  259).  A  description  of  experiments  carried  out  with  the  object 
of  obtaining  double  compounds  of  calcium  and  sodium  hydroxides  is 
also  given.  The  existence  of  such  compounds  could  not,  however,  be 
detected.  W.  H.  G. 

Chemical  Investigations  for  a  Cement  Quarry.  Roberto 
Salvadori  and  Cesare  Speroni  ( Gazzetta ,  1907,  37,  i,  234 — 250). — 
Different  strata  of  a  quarry  often  vary  widely  in  composition,  so  that, 
in  order  to  obtain  a  cement  uniform  in  qualities,  limestone  obtained 
from  only  one  stratum  should  be  employed.  In  the  particular  quarry 
examined,  it  was  found  that  the  best  slow-setting  cements  were 
obtained  from  stones  which  contain,  after  burning,  15 ’5 — 16 ’5%  of 
their  original  weight  of  matter  insoluble  in  hydrochloric  acid  and  in 
which  the  ratio  of  the  matter  soluble  to  that  insoluble  in  the  acid  is 
about  3  ;  for  quick-setting  cements,  the  insoluble  matter  is  19 — 20% 
and  the  ratio  about  2-4.  The  chemical  composition  of  cement  obtained 
directly  from  the  stone  corresponds  with  the  composition  of  the  latter, 
excepting  for  those  small  amounts  of  silica,  iron,  sulphates,  (fee., 
derived  from  the  fuel.  T.  H.  P. 

Changes  Involved  in  the  Production  and  Setting  of  Plaster 
of  Paris.  William  A.  Davis  (J.  Soc.  Chem.  Ind.,  1907,  26, 
727 — 737). — It  is  pointed  out  that,  in  spite  of  the  work  of  Le  Chatelier 
(1887),  van’t  Hoff  and  his  pupils  (1900—1903),  and  others,  there  is 
still  much  uncertainty  with  regard  to  the  relationship  between  gypsum, 
CaS04,2H20,  the  half-hydrate,  CaS04,4H20,  soluble  anhydrite, 
CaS04,  which  sets  rapidly,  and  ordinary  anhydrite,  which  sets  very 
slowly  with  water.  In  the  present  paper,  it  is  shown  that  a  second 
modification  of  the  dihydrate  exists,  and,  further,  that  there  is  prob¬ 
ably  a  second  form  of  the  half-hydrate ;  for  these  and  other  reasons, 
many  of  the  results  obtained  by  van’t  Hoff  are  of  doubtful  value. 

Experiments  with  gypsum  in  a  current  of  air  at  temperatures  from 
98°  to  130°  showed  that  dehydration  proceeded  continuously  and  was 
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finally  complete,  the  product  in  all  cases  being  soluble  anhydrite.  As 
previously  found  by  Shenstone  and  Cundall  (Trans.,  1888,  53,  544), 
there  is  an  initial  retardation  in  the  rate  of  dehydration,  which  is  most 
marked  at  the  lower  temperatures.  Evidence  is  adduced  to  show  that 
this  retardation  is  due  to  the  gradual  change  of  (monoclinic)  gypsum 
to  another  form  which  occurs  in  orthorhombic  crystals,  only  the  latter 
form  undergoing  dehydration.  Conversely,  when  the  half-hydrate  or 
soluble  anhydrite  sets,  observations  with  a  polarising  microscope 
indicate  that  at  first  only  the  orthorhombic  crystals  are  formed,  these 
slowly  changing  to  monoclinic  crystals  of  gypsum.  Calcium  chromate 
dihydrates  of  corresponding  crystalline  form  are  known. 

When  gypsum  is  heated  in  an  open  crucible  at  98°,  the  half-hydrate 
is  formed,  and  it  is  probable  that  the  latter  is  also  an  intermediate 
product  when  gypsum  is  heated  in  a  current  of  air.  Although  the 
half-hydrate  undergoes  no  further  change  at  98°,  it  is  dehydrated 
completely  on  prolonged  heating  at  107 — 108°.  The  change  half¬ 
hydrate  ^  soluble  anhydrite  +  water  vapour  is  completely  reversible, 
the  change  indicated  by  the  lower  arrow  taking  place  rapidly  at  the 
ordinary  temperature.  For  this  reason,  the  method  used  by  van’t  Hoff 
to  determine  the  equilibrium  pressures  in  the  system  gypsum-soluble 
anhydrite  is  open  to  objection.  When  freshly  prepared  crystals  of 
gypsum  are  heated  for  three  to  four  hours  with  water  at  100°,  a  half¬ 
hydrate,  which  sets  very  slowly,  is  obtained.  This  appears  to  be 
identical  with  a  half-hydrate  obtained  by  Le  Chat.elier  in  a  similar 
way  at  130 — 150°,  and  is  probably  a  second  modification. 

It  is  pointed  out  that  the  available  data  for  the  solubility  of 
gypsum  in  water  and  #its  variation  with  temperature  are  somewhat 
uncertain.  G.  S. 

Reduction  of  Cadmium  Oxide.  F.  O.  Doeltz  and  C.  A. 
Graumann  ( Metallurgy ,  1907,  4,  419 — 420). — The  reduction  of 
cadmium  oxide  by  carbon  in  an  atmosphere  of  nitrogen  begins  at 
about  580°,  increasing  with  the  temperature.  It  is  therefore  more 
easily  reducible  than  zinc  oxide  (this  vol.,  ii,  619).  C.  H.  D. 

Reduction  of  the  Oxides  of  Lead,  Copper,  and  Tin  by 
Carbon.  F.  O.  Doeltz  and  C.  A.  Graumann  ( Metallurgie ,  1907,  4, 
420 — 421). — The  reduction  of  lead  oxide  by  carbon  begins  at  about 
550°,  and  is  considerable  at  700°.  The  reduction  of  copper  and  tin  oxides 
is  slight,  but  recognisable,  at  700°  and  830°  respectively.  C.  H.  D. 

Freezing  Point  Diagrams  of  the  Binary  Systems  Lead 
Sulphide-Ferrous  Sulphide  and  Lead  Sulphide-Silver  Sul¬ 
phide.  K.  Friedrich  ( Metallurgie ,  1997,  4,  479 — 485). — Freezing 
point  curves  of  binary  mixtures  of  metallic  sulphides  are  really 
sections  through  the  surface  of  a  ternary  system,  such  as  Pb,Ag,S. 
This  section  will  only  be  a  plane  when  the  proportion  of  sulphur 
present  is  throughout  that  necessary  to  combine  with  the  two  metals. 
This  condition  is  fulfille  1  for  the  system  PbS-Ag2S,  it  is  not  exactly 
fulfilled  for  the  system  PbS-FeS,  but  the  error  involved  in  assuming 
the  section  to  be  plane  is  probably  small. 
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Pure  lead  sulphide  melts  at  1114°  (compare  Friedrich  and  Leroux, 
Abstr.,  1906,  ii,  355).  Ferrous  sulphide  melts  at  1187°,  and  the  two 
branches  of  the  freezing  point  curve  intersect  in  a  eutectic  point  at 
70%  PbS  and  863°.  Solid  solutions  are  not  formed. 

Silver  sulphide  melts  at  835°,  and  the  freezing  point  curve  of 
mixtures  with  lead  sulphide  consists  of  two  branches  intersecting  at 
77%  Ag2S  and  630°.  The  horizontal  line  at  175°  indicates  the 
transformation  of  silver  sulphide  (Abstr.,  1906,  ii,  751).  C.  H.  D. 

Thallium  Sulphides,  Selenides,  and  Tellurides.  Henri 
Pelabon  ( Compt .  rend.,  1907,  145,  118 — 121). — An  account  of  the 
behaviour  on  fusion  of  mixtures  of  thallium  with  sulphur,  selenium, 
and  tellurium.  When  fused,  mixtures  containing  more  than  2 
atoms  of  thallium  for  1  atom  of  sulphur  form  two  layers  ; 
the  upper  layer  consists  of  thallium  sulphide,  T12S,  containing  7*26% 
of  sulphur,  and  solidifying  at  448°,  whilst  the  lower  is  pure  thallium, 
solidifying  at  302°.  The  portion  of  the  melting  point  curve 
corresponding  with  such  mixtures  is  horizontal.  The  curve  for 
mixtures  containing  7‘26%  to  28*2%  of  sulphur  corresponds  with 
the  separation  of  TlgS~,  m.  p.  295°.  The  melting  point  curve 
becomes  again  horizontal  for  mixtures  containing  a  greater  proportion 
of  sulphur;  these,  on  fusion,  form  two  layers,  the  lower  consisting 
of  the  pentasulphide,  T12S5,  m.  p.  127°,  and  the  upper  of  sulphur. 

The  melting  point  curve  for  mixtures  of  thallium  and  selenium 
resembles  that  for  thallium  and  sulphur,  but  has  a  eutectic  point 
at  315°  corresponding  with  the  composition  Tl4Se3,  from  which  the  curve 
rises  to  a  maximum  at  338°,  representing  the  mixture  Tl2Se,Tl2Se3, 
and  finally  falls  to  the  m.  p  195°  of  the.  pentasulphide,  Tl2Se5. 
Mixtures  containing  more  than  50%  of  selenium  solidify  between  178° 
and  195°,  one  of  the  liquid  phases  being  the  pentasulphide,  the  other 
a  solution  of  this  in  selenium.  The  curve  has  no  break  corresponding 
with  the  triselenide. 

Mixtures  of  thallium  and  tellurium  containing  more  than  24%  of 
thallium,  correspond  with  the  solidification  of  Tl2Te,  which  has  m.  p. 
412°;  as  the  proportion  of  thallium  diminishes,  the  melting  point 
curve  rises  to  a  maximum  at  442°,  representing  a  compound  TJ5Te3 
or  Tl2Tea,9Tl2Te,  falls  to  a  minimum  at  214°,  the  m.  p.  of  the  penta- 
telluride,  Tl2Te5,  and  finally  rises  to  the  m.  p.  452°  of  pure  tellurium. 
The  temperatures  of  complete  solidification  of  mixtures  of  the  com¬ 
position,  3TI2Te3,Tl,2Te  and  TI2TI,  are  indicated  by  corresponding 
points  on  the  melting  point  curve.  G.  Y. 

Relation  of  Thallium  to  the  Alkali  Metals  :  Thallium  Sul¬ 
phate  and  Selenate.  Alfred  E.  H.  Tutton  ( Proc .  Roy.  Soc.,  79,  A, 
351—382.  Compare  Trans.,  1894,  65,  628  ;  1897,  71,  846  ;  1903,  83, 
1049  ;  1906,  89,  1059). — A  comparison  of  the  crystals  of  thallium 
sulphate  and  selenate  with  those  of  potassium,  rubidium,  and  caesium 
sulphates  and  selenates  and  ammonium  sulphate  shows  that  the 
thallium  salts  fall  in  the  same  orthorhombic  isomorphous  series,  and 
that  thallium  occupies  a  position  near  to  those  of  rubidium  and 
ammonium  and  between  those  of  potassium  and  csesium.  The  optical 
refraction  and  dispersion  are,  however,  far  higher  than  those  of  the 
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alkali  salts.  The  solubility  of  the  thallium  salts  is  much  lower  than 
that  of  the  alkali  salts,  and  is  lower  for  the  selenate  than  for  the 
sulphate. 

A  “eutropic”  series  is  defined  as  one  in  which  the  small  angular 
differences  of  the  crystals,  and  also  their  structural  and  physical 
properties,  obey  the  law  of  progression  according  to  the  atomic  weight 
of  the  elements  which  give  rise  to  the  series  and  belong  to  the  same 
group.  Thus  thallium  sulphate  and  selenate  and  ammonium  sulphate 
belong  to  the  isomorphous  series,  but  not  to  the  eutropic  series  of  the 
sulphates  and  selenates  of  the  alkali  metals.  C.  H.  D. 

The  Copper  Bessemer  Reaction.  F.  0.  Doeltz  and  C.  A. 
Graumann  ( Metallurgie ,  1907,  4,  421 — 422). — Mixtures  of  cuprous 
sulphide  with  cuprous  or  cupric  oxide  were  heated  in  an  atmosphere 
of  nitrogen  at  varying  temperatures,  the  sulphur  dioxide  evolved  being 
estimated  by  titration.  The  reactions,  Cu2S  + 2Cu20  =  S02  +  6Cu  and 
Cu2S  +  2CuO  =  S02  +  4Cu,  begin  at  about  500°,  increase  rapidly  from 
600°  onwards,  and  are  practically  complete  at  800°.  C.  H.  D. 

Cuprous  Iodide.  Marcel  Guichard  ( Compt .  rend.,  1907,  144, 
1430 — 1432). — By  passing  dry  hydrogen  iodide  over  anhydrous  cupric 
chloride  at  the  ordinary  temperature,  iodine  is  libeiated  with 
development  of  heat,  and,  after  subliming  the  iodine,  a  white  residue  of 
cuprous  iodide  remains.  If  cupric  chloride,  dehydrated  by  heatiDg  at 
200°  in  a  current  of  dry  hydrog  n  chloride,  is  cooled  at  —40°  in  a 
current  of  hydrogen  iodide,  the  latter  liquefying  on  the  chloride  is 
immediately  coloured  violet-red  by  the  liberation  <  f  iodine.  The  latter 
may  be  removed  by  cold  dry  ether,  leaving  giey  cuprous  iodide. 
Thus  tho  reaction  produced  in  the  dry  state  and  at  low  temperatures 
is  the  same  as  at  the  ordinary  temperature  in  aqueous  solution.  Cuprous 
iodide,  dried  to  constant  weight  in  air  at  20°,  does  not  lose  weight 
when  exposed  in  a  vacuum  for  twenty-four  hours,  or  when  heated  at 
130°  for  several  days,  but  loses  0  2%  water  when  heated  at  300°  in  a 
vacuum  ;  it  oxidises  below  200°  when  heated  in  air. 

For  the  analysis  of  cuprous  iodide,  a  method  applicable  also  to  other 
iodine  compounds  is  employed.  This  consists  in  heating  a  weighed 
quantity  of  the  iodide  in  a  current  of  dry  air  in  a  weighed  tube  of 
which  the  posterior  end  is  cooled  at  —60°;  the  iodine  is  wholly  con¬ 
densed  in  the  cool  part  of  the  tube.  Then,  by  weighing  the  tube  after 
the  decomposition,  heating  to  expel  the  iodine,  and  again  weighing, 
the  weights  of  cuprous  iodide,  cuprous  oxide,  and  iodine  are  obtained. 
The  method  gives  quite  accurate  results.  E.  H. 

Reduction  of  Cupric  Compounds  by  Ferrous  Salts  in  Am- 
moniacal  Solution.  Felix  Herrmann  ( C/tem .  Zentr.,  1907,  i, 
1394—1395  ;  from  Ckein.  hid.,  1907,  30,  152— 155).— When  an  excess 
of  ammonia  is  added  to  a  solution  containing  copper  sulphate  (i  mol.) 
and  ferrous  sulphate  (1  mol.)  from  which  air  is  excluded,  ferric 
hydroxide  is  precipitated  and  the  supernatant  liquid  becomes  almost 
colourless.  When  an  excess  of  ferrous  sulphate  (1*02  mols.)  is  used, 
the  liquid  is  completely  colourless.  If  the  mixture  is  kept  for  a  long 
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time  and  then  filtered,  the  filtrate  is  free  from  iron  and  becomes  blue 
on  exposure  to  the  air  ;  on  the  addition  of  acid,  a  precipitate  of  cuprous 
oxide  or  of  a  cuprous  salt  is  formed.  By  the  action  of  ammonia 
(10  mols.)  on  copper  sulphate  (2  mol?.)  and  ferrous  sulphate  (2  mols.) 
in  presence  of  water,  cuproammonium  sulphate,  [Cu(NH3)2]2S04 
(1  mol.),  ferric  hydroxide  (1  mol.),  and  ammonium  sulphate  (3  mols.) 
are  formed.  If  the  mixture  of  ferric  hydroxide  and  the  solution 
of  the  cuprous  salt  is  poured  into  an  excess  of  cold  dilute  sulphuric 
acid,  a  clear  blue  solution  is  obtained.  Since  ferric  hydroxide  is 
practically  insoluble  in  the  acid,  the  original  cupric  salt  and  ferrous 
sulphate  must  be  regenerated.  When  a  larger  excess  of  ferrous 
sulphate  is  used,  however,  a  deep  blackish-brown  precipitate  of  ferrous 
and  ferric  hydroxides  is  formed.  In  testing  ferrous  sulphate  for 
copper  sulphate  by  adding  ammonia,  a  blue  solution  and  a  brown 
precipitate  can  only  be  obtained  therefore  when  a  large  excess  of 
copper  sulphate  is  present. 

The  reaction  affords  a  method  for  preparing  concentrated  cuprous 
solutions  for  gas  analysis  (compare  Levol,  Ann.  Chim.  Phys. ,  1837,  [ii], 
65,  320).  E.  W.  W. 

Formation  of  Cupric  Acid.  BoiiusRav  Brauner  and  Bohumil 
Kuzma  (Ber.,  1907,  40,  3362— 3371).— See  this  vol.,  ii,  716. 

Slow  Decomposition  of  the  Solutions  of  Some  Very  Stable 
Mineral  Salts  and  the  Influence  of  Light  on  these  Changes. 

A.  Verda  {Ghent.  Zentr.,  1907,  i,  1392;  from  Schweiz.  Woch.  Ghem. 
Pharm.,  1907,45,  179 — 180).— Aqueous  solutions  of  mercuric  chloride 
decompose  slowly  in  the  dark,  thus:  3HgCl2  +  H20  +  02===3Hg0-f 
2HC1  +  2C12;  but  when  the  solution  is  exposed  to  light,  mercurous 
chloride  is  deposited,  4HgCl2  +  2H20  =  2Hg2Cl2  +  4HC1  +  02.  Solu¬ 
tions  of  zinc  sulphate  remain,  at  least  for  some  time,  more  clear  when 
exposed  to  light  than  when  kept  in  the  dark.  E.  W.  W. 

Rapid  Method  for  Obtaining  Certain  Cerous  Salts  Directly 
from  Cerium  Dioxide.  Luigi  Marino  ( Gazzetta ,  1907,  37,  i, 
51 — 54). — Cerium  dioxide  may  be  readily  converted  into  cerous  salts 
by  the  use,  as  reducing  agent,  of  quinol,  which  becomes  converted 
partly  into  quinhydrone  and  partly  into  benzoquinone.  Thus  cerous 
sulphate,  Ce2(S04)3,5.H20,  is  obtained  by  heating  a  mixture  of  equal 
amounts  of  cerium  dioxide  and  quinol  with  rather  more  than  the 
calculated  quantity  of  dilute  sulphuric  acid.  Cerous  chloride  may  be 
prepared  in  a  similar  manner. 

This  reaction  may  be  advantageously  employed  in  the  separation  of 
cerium  from  thorium,  since  calcined  thorium  dioxide  is  difficultly 
soluble  in  dilute  acids.  T.  H.  P. 

Action  of  Chlorine  and  Sulphur  Chloride  on  Some  Oxides. 

Francois  Bourion  ( Gompt .  rend.,  1907,  145,  62  —  64.  Compare 
Matignon  and  Bourion,  Abstr.,  1904,  ii,  340). — By  the  simultaneous 
action  of  chlorine  and  sulphur  chloride  on  zirconium  oxide  heated 
at  a  little  below  redness,  zirconium  chloride,  ZrCl4,  is  formed  in 
crystals  which  are  coloured  red  by  adhering  sulphur  chloride,  but 
are  obtained  white  by  sublimation  in  a  current  of  hydrogen. 
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Similarly,  glucinum  oxide  gives  white  needles  of  the  chloride^  G1C12, 
lanthanum  oxide,  La203,  the  white  chloride,  LaCl3,  and  yellow  cerium 
oxide,  Ce02,  the  white  chloride,  CeCl3.  The  oxides  of  europium,  Eu203, 
g&dolinium,  Gd203,  terbium,  Tb407,  and  dysprosium,  Dy203,  give 
chlorides  of  the  type  MC13,  of  which  dysprosium  chloride  is  yellow,  the 
others  white.  These  four  chlorides  form  colourless  dilute  solutions, 
which  are  neutral  to  methyl-orange,  but,  like  ytterbium  chloride, 
give  a  wine-red  colour  with  litmus.  Contrary  to  the  statement  of 
Matignon,  ytterbium  chloride  is  not  green,  but  white.  By  passing  a 
current  of  dry  air  over  fused  gadolinium  and  dysprosium  chlorides, 
they  are  oxidised  ;  the  oxidation  takes  place  in  two  stages,  the  first 
products  being  the  oxychlorides,  GdOCl  and  DyOCl.  The  latter  forms 
greenish,  yellow  scales  ;  the  former,  a  white,  amorphous  mass ;  neither  is 
volatile  at  a  red  heat.  Both  are  dissolved  by  dilute  sulphuric  and 
nitric  acids,  that  of  dysprosium  more  rapidly  than  that  of  gadolinium, 
which  slowly  becomes  crystalline  before  dissolving  E.  H. 

Action  of  Metallic  Aluminium  on  Insoluble  or  Sparingly 
Soluble  Mercury  Compounds.  C.  Reichard  ( Pharm .  Zentr.-h ., 
1907,  40,  569—571). — Aluminium  has  no  action  on  mercury, 
mercurous  chloride,  mercuric  oxide  (red  and  yellow),  mercurous  oxide, 
mercuric  sulphide,  or  mercuric  ammoniochloride,  either  in  the  cold 
or  at  the  temperature  of  volatilisation  or  decomposition.  On  rubbing 
aluminium  with  these  compounds,  however,  the  sulphide  excepted, 
amalgam  is  formed ;  if  mixed  with  iron  turnings,  this  interaction  also 
takes  place.  As  compared  with  the  chloride  and  sulphide,  the  oxides 
and  ammoniochloride  are  very  reactive  ;  when  the  solids  mixed  with 
water  are  ground  with  the  metal,  interaction  takes  place  at  once  with 
formation  of  aluminium  oxide,  whereas  no  reaction  occurs  with  the 
chloride.  W.  R. 

Aluminium  Nitride.  Fritz  Fichte ii  ( Zeitsch .  anorg.  Chem.,  1907, 
54,  322  —  327). — Aluminium  nitride  can  be  obtained  in  an  impure 
condition  by  raising  to  a  high  temperature  in  a  covered  crucible  a 
mixture  of  aluminium  and  4 — 5%  of  soot  and  then  removing  the  lid; 
the  combustion  proceeds  with  great  vigour,  and  greyish-blue  masses 
containing  up  to  80%  of  aluminium  nitride  are  obtained  on  cooling. 

The  pure  nitride  was  obtained  by  heating  the  finely-divided  metal 
in  a  current  of  nitrogen  at  720 — 740°,  but  in  order  to  effect  complete 
conversion  to  the  nitride  it  was  found  necessary  to  powder  finely  the 
product  first  obtained  and  repeat  the  heating  in  nitrogen. 

Aluminium  nitride  is  a  bluish-grey,  amorphous  powder,  which  is 
acted  on  slowly  by  water  vapour,  but  rapidly  by  alkalis. 

An  attempt  was  made  to  determine  the  heat  of  formation  of  the 
nitride  indirectly  by  burning  it  in  oxygen  in  a  calorimetric  bomb,  but 
owing  to  incomplete  combustion  the  results  were  not  conclusive. 

G.  S. 

Preparation  and  Properties  of  the  Manganese  Borides, 

MnB  and  MnB2.  Armand  Binet  du  Jassonneix  (Ber.,  1907,  40, 
3193—3199.  Compare  Abstr.,  1905,  ii,  90;  1906,  ii,  520).— A  claim 
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for  priority,  partly  on  behalf  of  Troost  and  Hautefeuille  (this  Journ., 
1876,  i,  883),  and  a  criticism  of  Wedekind’s  work  (this  vol.,  i, 
353).  G.  Y. 

Non-metallic  Impurities  in  Steel.  Edward  F.  Law  (J.  Iron 
Steel  Inst.,  1907,  74,  94 — 105). — The  non-metallic  impurities  in  steel, 
described  as  “  slag,”  may  consist  of  the  sulphides  or  silicates  of  iron  or 
manganese  or  of  iron  oxide.  Of  these,  ferrous  sulphide  rarely  occurs 
in  steel,  and  only  when  the  proportion  of  manganese  is  low.  Manganese 
sulphide  occurs  in  grey  patches,  readily  identified  by  coating  the 
specimen  with  gelatin  containing  an  acid  solution  of  a  lead  or  cadmium 
salt.  In  steels  low  in  manganese  and  high  in  sulphur,  the  patches  are 
lighter  in  colour  and  more  fusible,  and  probably  contain  some  dissolved 
ferrous  sulphide.  Manganese  and  iron  silicates  are  darker  in  colour 
and  brittle,  being  much  broken  up  in  rolling. 

Oxides  also  occur  in  steel  in  minute  specks,  and  may  be  estimated 
by  careful  ignition  in  a  current  of  hydrogen.  The  presence  of  oxide 
greatly  increases  the  corrosion  of  steel,  ferrous  oxide  being  electro-posi¬ 
tive  to  iron,  the  other  impurities  being  electro-negative. 

The  paper  is  illustrated  with  photo  micrographs.  0.  H.  D. 

Preparation  and  Properties  of  the  Borides  of  Iron,  Fe2B 
and  FeB2.  Armand  Binet  du  Jassonneix  ( Com.pt .  rend.,  1907,  145, 
121 — 123.  Compare  Moissan,  Ab-tr.,  1895,  ii,  270). — Two  new 
borides  of  iron  have  been  obtained  by  heating  mixtures  of  iron,  pre¬ 
pared  by  reduction  of  the  oxide  by  means  of  hydrogen,  and  boron,  in 
varying  proportions,  in  a  porcelain  tube  in  a  current  of  hydrogen  or 
in  the  electric  furnace. 

The  boride,  Fe2B,  is  obtained  in  steel-grey  prisms,  D18  7’37,  is 
oxidised  by  dry  air  only  at  a  dull  red  heat,  but  is  attacked  by  moist 
air  readily  at  the  ordinary  temperature,  and  is  dissolved  by  hot  hydro¬ 
chloric,  sulphuric,  or  dilute  nitric  acids,  or  by  cold  concentrated  nitric 
acid. 

The  boride,  FeB2,  D18  5,  contains  2%  of  carbon  boride,  resembles 
cast  iron,  and  is  slightly  yellow,  hard,  scratching  quartz,  friable, 
oxidised  by  moist  air,  and  is  dissolved  by  hot  concentrated  hydrochloric 
or  nitric  acid,  leaving  a  residue  of  carbon  boride.  This  boride 
represents  the  maximum  limit  of  combination  of  boron  with  iron. 

G.  Y. 

Hydrolysis  of  Ferric  Chloride.  G.  Malfitano  and  L.  Michel 
( Compt .  rend.,  1907,  145,  185 — 188). — The  molecular  conductivity 
of  ferric  chloride  is  less  than  that  of  barium  chloride  or  potassium 
chloride  at  high  concentrations,  but  increases  rapidly  with  the 
dilution  and  outstiips  first  that  of  barium  chloride  and  later 
that  of  the  potassium  salt.  Solutions  of  ferric  chloride  must 
hence  contain  hydrogen  ions.  So  that,  on  dissolving  in  water,  ferric 
chloride  undergoes  an  immediate  hydrolysis,  which  reaches  a  state 
of  definite  and  reversible  equilibrium  and  is  maintained  for  a 
period  varying  with  the  temperature  and  concentration.  When 
this  equilibrium  is  destroyed,  the  hydrolysis  tends  to  progress  continu- 
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ously  towards  unstable  and  irreversible  states.  It  is  probable  that  the 
products  FeCl2*OH  and  FeCl(OH)2  exist,  whilst  the  insoluble  Fe(OH)3 
can  only  have  a  transitory  existence  in  solution,  and,  since  it  is  not 
precipitated,  must  form  complex  ions  with  hydrogen  or  iron. 

T.  H.  P. 

Different  Molecular  States  of  Anhydrous  and  Hydrated 
Ferric  Sulphate.  Albert  Recoura  (Compt.  .rend.,  1907,  144, 
1427—  1430.  Compare  this  vol.,  ii,  552). — By  keeping  the  white 
hydrated  ferric  sulphate  at  a  temperature  a  little  below  100°,  it  loses 
6H20  ;  if  then  the  temperature  is  gradually  raised  to  175°,  it  is  com¬ 
pletely  dehydrated,  giving  a  light  brownish-yellow  sulphate,  which 
differs  from  the  canary-yellow  hydrated  sulphate  previously  described 
(Abstr.,  1905,  ii,  590)  in  that  it  dissolves  in  water  in  a  few  minutes. 
The  difference  is  not  due  merely  to  the  temperature  at  which  the  sul¬ 
phate  is  prepared,  since  dehydration  of  the  white  hydrated  sulphate 
and  decomposition  of  ferrisulphuric  acid  under  the  same  conditions  give 
two  sulphates  of  which  the  first  dissolves  in  water  in  ten  minutes,  whilst 
the  second  requires  forty-eight  hours.  The  new  anhydrous  sulphate, 
when  exposed  to  moist  air,  is  converted  into  a  new  brownish-yellow 
hydrated  sulphate,  Fe203,3S03,3H20,  which  is  also  formed  by  loss  of 
6H20  from  the  white  hydrated  sulphate  at  a  temperature  a  little 
below  100°.  It  dissolves  rapidly  in  96%  alcohol,  whilst  the  white  sul¬ 
phate  dissolves  very  slowly  and  the  yellow  sulphate  is  decomposed. 
What  constitutes  the  difference  in  constitution  between  these  two  sul¬ 
phates  and  those  previously  described  has  not  yet  been  determined, 
since  they  all  give  identical  solutions  in  water,  and  in  alcohol  the  yellow 
sulphate  is  decomposed,  whilst  the  other  four  give  the  same  solution 
which  on  evaporation  in  a  vacuum  yields  the  compound : 

Fe203, 3S03, 2H20,2C2H60. 

Besides  these  five  varieties,  other  forms  of  ferric  sulphate  result 
from  heating  the  yellow  hydrated  sulphate.  E.  H. 

Alloys  of  Cobalt  and  Tin.  F.  Ducelliez  (Compt.  rend.,  1907, 
144,  1432 — 1434.  Compare  Yigouroux,  this  vol ,  ii,  354). — The 
author  has  prepared  alloys  of  cobalt  and  tin  containing  from  66  to  100% 
of  the  latter  metal  by  heating  powdered  cobalt  contained  in  a  boat  of 
magnesia  and  covered  with  an  ingot  of  tin  in  a  current  of  hydrogen 
in  a  Schloesing  furnace.  Of  these,  (1)  containing  80-89%  Sn  is  of  a 
grey  colour  and  brittle;  (2)  containing  89’28%  Sn,  has  a  reticu¬ 
lated  surface,  is  malleable,  and  can  be  cut ;  (3)  containing 
92’91%  Sn,  has  the  appearance  and  malleability  of  tin.  Either 
of  these,  after  being  powdered,  boiled  with  25%  nitric  acid,  the  meta- 
stannic  acid  removed  by  levigation,  the  residue  fused  with  potassium 
hydroxide,  and  the  product  washed  with  water,  alcohol,  and  ether,  gives 
a  substance  having  the  composition  CoSn. 

This  compound  can  be  prepared  directly  by  heating  a  mixture  of 
powdered  cobalt  and  tin  in  atomic  proportions  in  a  current  of  hydro¬ 
gen.  Combination  occurs  with  incandescence.  The  product  forms  a 
dark  grey  powder,  D°  8-950,  which  at  a  red  heat  is  attacked  by 
chlorine,  oxygen,  and  sulphur  vapour.  It  is  completely  dissolved 
by  hydrochloric  or  sulphuric  acid,  but  is  not  attacked  by 
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boiling  dilute  nitric  acid,  and  only  slowly  by  the  concentrated  acid. 
Fused  alkali  hydroxides,  carbonates,  nitrates,  and  chlorates  attack  it 
slowly.  E.  H. 

Change  of  Colour  of  the  Chlorides  of  Cobalt  and  Copper 
in  Solution.  Alfred  Benrath  ( Zeitsch .  anorg.  Chem.,  1907,  54, 
328 — 332). — Donnan  and  Bassett  (Trans.,  1902,  81,  939)  have  shown 
that  the  red  solutions  of  cobalt  salts  contain  positive  Co*’  ions,  whilst 
the  blue  solutions  contain  complex  negative  ions  of  the  formula  CoCl3' 
and  CoCl4",  and  have  expressed  the  view  that  the  change  of  colour 
from  red  to  blue  is  due  to  the  production  of  these  complex  ions  ; 
Hartley  (Trans.,  1903,  83,  401)  and  Lewis  (Abstr.,  1906,  ii,  657),  on 
the  other  hand,  consider  that  the  colour  change  from  blue  to  red  is 
connected  with  the  hydration  of  the  salt.  In  the  present  paper,  fresh 
evidence  is  brought  forward  which  appears  to  support  the  association 
view  of  the  phenomenon. 

It  is  shown,  by  boiling  point  determinations  in  aqueous  solution, 
that  salts  such  as  mercuric  chloride,  which  favour  the  production  of  the 
red  colour,  form  complexes  with  cobalt  chloride,  whereas  salts  such  as 
calcium  chloride,  which  favour  the  production  of  the  blue  colour,  do  not 
form  complexes.  With  cupric  chloride,  the  results  are  qualitatively, 
but  not  quantitatively,  the  same  as  for  cobalt  salts.  Further,  the 
dissociation  is  only  slightly  greater  at  the  freezing  point  than  at  the  boil¬ 
ing  point  of  water,  and  appears  to  increase  slowly  as  the  concentration 
increases  ;  the  latter  phenomenon  is  best  accounted  for  by  hydrate  form¬ 
ation  (compare  Jones,  Abstr.,  1905,  ii,  687). 

From  a  solution  of  anhydrous  cobalt  chloride  in  methyl  alcohol,  a 
blue  alcoholate,  CoCI2,2MeOH,  has  been  obtained,  which  supports 
Hartley’s  view  that  the  blue  colour  of  alcoholic  solutions  of  cobalt  salts 
is  connected  with  the  formation  of  alcoholates.  G.  S. 

Alloys  of  Nickel  and  Lead.  A.  Portevin  {Rev.  Metall.,  1907,4, 
814 — 818). — Nickel  and  lead  do  not  form  solid  solutions,  and  in  the 
liquid  state  are  only  partially  miscible,  separation  into  two  liquid 
phases  occurring  between  the  limits  of  7%  and  60%  of  nickel  at  1365°. 
The  eutectic  alloy  contains  0‘07%  of  nickel.  The  microscopic 
examination  confirms  the  conclusions  drawn  from  the  freezing-point 
curve.  C.  H.  D. 

Diaquotetra-amminechromium  Salts.  Paul  Pfeiffer  ( Ber ., 
1907,  40,  3126 — 3134). — Of  the  aquoammineehromium  salts  inter¬ 
mediate  between  the  violet  hydrated  chromium  salts,  [(0H9)6Cr]X3, 
and  hexa-amminechromium  salts,  [Cr(NH3)6]X3,  the  penta-aquo- 
ammine-  and  diaquotetra-ammine-chromium  salts  have  been  hitherto 
unknown.  The  preparation  and  properties  of  the  diaquotetra-ammine 
salts,  [(OH2)2Cr(NH3)4]X3,  are  now  described  ;  in  their  colour  and 
reactions,  these  lie  between  the  aquopenta-ammine  and  triaquotri- 
ammine  salts. 

Hydroxoaquotetra-amminechromium  dithionate, 
[(OHa)(OH)0r(NH„)4]SJO6, 

prepared  by  the  action  of  sodium  dithionate  and  pyridine  on  chloro- 
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aquotetra-amminechromium  chloride  (Abstr.,  1905,  i,  854)  in  aqueous 
solution,  forms  Bordeaux-red  crystals,  dissolves  in  water  forming  a 
rose-coloured,  neutral  solution  which  gradually  deposits  a  violet 
powder,  is  soluble  in  aqueous  ammonium  chloride  or  sulphate,  and  on 
treatment  with  mineral  acids  is  converted  into  diaquotetra-ammine- 
chromium  salts. 

Diaquotetra-amminechromium  chloride ,  [(OH2)2Cr(NH3)4]Cl3,  is  ob¬ 
tained  as  a  scarlet,  crystalline  powder,  forms  an  orange,  aqueous 
solution  having  an  acid  reaction,  yields  orange-red  crystals  with 
potassium  cobalticyanide  in  concentrated  aqueous  solution,  yields 
3  mols.  of  silver  chloride  with  silver  nitrate  in  nitric  acid  solution  at 
0°,  and  when  treated  with  pyridine  in  aqueous  solution  forms  hydroxo - 
aquotetra-amminechromium  chloride ,  which  resembles  the  corresponding 
bromide.  The  diaquotetra-ammine  chloride  is  converted  into  chloro* 
aquotetra-amminechromium  chloride  on  slow  evaporation  of  the  hydro¬ 
chloric  acid  solution. 

Diaquotetra-amminechromium,  bromide,  [(OH2)2Cr(N’H3)4]Br3,  crystal¬ 
lises  in  orange-red  plates,  forms  an  orange,  acid,  aqueous  solution, 
yields  silver  bromide  quantitatively  with  silver  nitrate  in  cold  nitric 
acid  solution,  and  changes  slowly  into  the  reddish -violet  bromoaquo- 
tetra-amminechromium  bromide.  The  nitrate, 

[(OHa)2Cr(NHs)4]H(NOs)4, 

forms  orange,  prismatic  needles,  loses  nitric  acid  and  becomes  red  on 
exposure  to  air  or  on  treatment  with  alcohol,  and  in  a  vacuum  over 
soda-lime  yields  nitratoaquotetra-amminechrornium  nitrate, 

[(Oir2)(NO,)Cr(NHs)4](NOs)2 

as  a  red,  crystalline  powder. 

Ilydroxoaquotetra-amminechromium  bromide, 

[(OHs)(OH)Ur(NHs)4]Br2, 

prepared  by  the  action  of  pyridine  on  the  diaquotetra-ammine  bromide 
in  concentrated  aqueous  solution,  crystallises  in  red  leaflets,  forms 
a  red,  aqueous  solution  which  is  not  distinctly  alkaline,  with  silver 
nitrate  yields  silver  bromide  free  from  silver  oxide,  and  is  converted 
into  the  diaquotetra-ammine  salts  by  treatment  with  mineral  acids  or 
into  the  liydroxoaquotetra-ammine  dithionate  by  concentrated  aqueous 
sodium  dithionate.  G.  Y. 

Condition  of  Chromates  and  of  Chromic  Acid  in  Aqueous 
Solution.  Eugen  Spitalsky  ( Zeitsch .  anorg.  Chem.,  1907,  54, 
265 — 314.  Compare  this  vol.,  ii,  338). — For  some  time  there  has 
been  a  difference  of  opinion  as  to  the  constitution  of  chromic  acid  and 
the  dichromates  ;  whilst  Ostwald  considers  the  chromic  acid  solutions  to 
contain  the  strong  acid  H2Cr207,  which  forms  normal  salts  not  appre¬ 
ciably  hydrolysed  in  aqueous  solution,  Abegg  and  Cox  (Abstr.,  1904, 
ii,  662)  have  brought  forward  evidence  to  show  that  the  Cr207"  ion  is 
weak,  splitting  up  almost  completely  into  Cr04"  ions  and  Cr03  in 
solutions  of  moderate  strength.  In  the  present  paper,  fresh  evidence 
is  brought  forward  which  supports  Ostwald’s  view.  It  is  pointed  out 
that  the  deductions  of  Abegg  and  Cox  are  not  valid,  as  on  one  essential 
point  an  unjustifiable  assumption  has  been  made. 

The  experimental  investigation  has  been  carried  out  by  measuring 

48—2 
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the  H*  ion  concentration  in  solutions  of  free  chromic  acid  and  in 
mixtures  containing  chromates  in  varying  proportions  by  the  method 
suggested  by  Bredig  and  Fraenkel  (Abstr.,  1905,  ii,  692),  depending 
on  the  catalytic  decomposition  of  ethyl  diazoacetate.  From  these 
results  and  a  knowledge  of  the  total  concentrations,  the  constitution 
of  the  solutions  has  been  elucidated  (compare  Sand  and  Kaestle,  this 
vol.,  ii,  178). 

Dilute  solutions  of  chromic  acid  contain  almost  exclusively 
the  dibasic  acid  H2Cr207,  which  in  a  dilution  of  500  litres  is  dis¬ 
sociated  almost  completely  into  H*  and  Cr207"  ions.  Dilute  solutions 
of  potassium  dichromate  contain  almost  exclusively  the  ions  of  the 
normal  salt  KgCrgO^.  In  accordance  with  this  view,  dilute  solutions 
of  potassium  chromate,  K2Cr04,  behave  like  alkalis  to  chromic  acid, 
inasmuch  as  the  Cr04"  ions  are  changed  practically  quantitatively  into 
Cr207"  ions,  and  the  solution  remains  neutral.  Strong  solutions  of  potass¬ 
ium  dichromate  are  slightly  acid,  probably  owing  to  slight  hydrolysis 
according  to  the  equation  :  Cr207"  +  H20  ^  2Cr04"  4-  2H’ ;  the  corre¬ 
sponding  equilibrium  constant  kx  —  [CrO^'PfH’p/fCrgO,/']  is  5T  x  10~12. 
In  a  0T  molar  solution  of  the  dichromate,  the  Cr207"  ions  are 
hydrolysed  to  the  extent  of  0T3%  and  in  a  0  017  molar  solution  to 
0  2 8%,  so  that  the  degree  of  hydrolysis  does  not  alter  much  with 
dilution.  Besides  the  above  hydrolysis,  another  reaction  represented 
by  the  equation  Cr04"  +  H*  ^12  HCx04'  takes  place  to  some  extent  in 
dichromate  solutions;  the  corresponding  constant 
i2=[Cr04"][H-]/[H0r04'] 

is  2  7  x  10~7.  This  is  no  evidence  of  the  existence  in  dichromate 
solutions  of  complex  ions  such  as  OgOjP. 

In  the  light  of  the  above  results,  the  conditions  which  should  be 
observed  in  preparing  acid  and  other  chromates  are  discussed.  G.  S. 

The  Reducing  Action  of  Hydrogen.  Reduction  of  Molybdic 
and  Vanadic  Acids.  Alfred  O.  Chapman  and  Herbert  D.  Law 
[Analyst,  1907,  32,  250 — 254). — Molybdenum  trioxide  is  completely 
reduced  to  the  sesquioxide  by  the  action  of  zinc  or  magnesium  in 
sulphuric  or  hydrochloric  acid  solution ;  zinc  coated  with  nickel,  silver, 
cadmium,  or  platinum  also  effects  complete  reduction,  but  zinc  coated 
with  cadmium  has  the  most  rapid  action.  The  authors’  experiments 
with  vanadium  pentoxide  confirm  Roscoe’s  observation  (this  Journ.,  1 868, 
322)  that,  in  sulphuric  acid  solution,  the  pentoxide  is  reduced  to  the 
dioxide  by  the  action  of  zinc,  but  to  the  trioxide  only  by  magnesium. 
Zinc  coated  with  cadmium  reduced  the  quantity  of  pentoxide  employed 
almost  to  the  state  of  dioxide  within  eight  minutes,  whilst  zinc  coated 
with  platinum  was  much  slower  in  its  action.  Some  electrolytic 
experiments  with  vanadium  pentoxide  are  also  described,  from  the 
results  of  which  it  is  seen  that  when  using  a  platinised  platinum 
cathode  the  reduction  did  not  proceed  even  as  far  as  the  trioxide  stage, 
but  with  zinc,  cadmium,  or  lead  it  approached  the  lowest  point 
possible,  that  is,  the  dioxide.  W.  P.  S. 

Compounds  of  Silicon  and  Molybdenum.  Molybdenum 
Disilicide.  Edouard  Defacqz  (Compt.  rend.,  1907, 144,  1424 — 1427. 
Compare  this  vol.,  ii,  475  :  Moissan,  Abstr.,  1895,  ii,  501  ;  Warren, 
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Abstr.,  1899,  ii,  158  ;  Yigouroux,  Abstr.,  1900,  ii,  144). — When  a 
mixture  of  copper  silicide,  containing  50%  Si,  and  amorphous 
molybdenum,  prepared  by  reduction  of  the  oxide  with  hydrogen,  is 
heated  in  an  electric  furnace  (Lebeau,  Abstr.,  1899,  ii,  427)  for  one 
hundred  seconds  by  a  current  of  800 — 900  amperes  at  50  volts, 
a  steel-grey  ingot  is  formed,  which  breaks  into  large,  brilliant  plates. 
The  latter,  after  successive  treatment  with  nitric  acid,  dilute  sodium 
hydroxide,  hydrochloric  acid,  hydrofluoric  acid  (on  a  water-bath),  and 
water,  gives  molybdenum  disilicide ,  MoSi2,  in  the  form  of  non-magnetic, 
grey,  microcrystalline  needles,  D°  6‘2.  The  silicide  is  not  altered  by 
heating  in  a  blowpipe  flame,  and  is  not  attacked  by  hydrofluoric,  hydro¬ 
chloric,  nitric,  and  sulphuric  acids,  by  aqua  regia,  or  by  fused  hydrogen 
sulphates.  It  is  acted  on  by  chlorine  at  350 — 400°,  giving  silicon 
chloride  and  molybdenum  pentachloride,  by  aqua  regia  containing 
hydrofluoric  acid  at  the  temperature  of  the  water-bath,  giving  molyb- 
dic  acid,  and  by  fused  alkali  hydroxides  or  carbonates,  or  a  mixture 
of  these  with  alkali  nitrates  or  chlorates.  The  authors  have  further 
isolated  a  series  of  compounds  of  silicon  and  molybdenum  by  the 
aluminothermic  method.  E.  H. 

A  Molybdo-Uranic  Compound.  Andr^  Lancien  ( Compt .  rend., 
1907,  144,  1434 — 1435).— By  the  addition  of  ammonium  molybdate 
to  uranyl  nitrate  solution,  a  precipitate  is  produced  having  the  com¬ 
position  ITr02Mo04.  When  prepared  in  the  dark,  this  forms  a  white, 
amorphous  powder,  which  is  reduced  by  ethyl  and  methyl  alcohols  or 
acetic  acid  to  the  green  uranous  molybdate,  is  changed  to  a  brick-red 
and  then  converted  into  the  green  oxide  by  prolonged  boiling  with 
alkalis,  and  is  rapidly  dissolved  with  a  yellowish-green  fluorescence 
by  hydrochloric,  sulphuric,  and  nitric  acids.  When  exposed  to  sun¬ 
light  for  thirty  hours,  it  becomes  golden-yellow  in  colour,  insoluble  in 
nitric  acid,  which  merely  whitens  it,  and  is  no  longer  reduced  by 
alcohol.  Uranyl  molybdate  is  radioactive,  having  an  activity  greater 
than  that  of  the  nitrate  and  equal  to  that  of  barium  bromide  of 
activity  40.  E.  H. 

The  Melting  Point  of  Pure  Tungsten.  H.  von  Wartenberg 
( Ber .,  1907,  40,  3287 — 3291). — The  high  m.  p.  of  this  metal  neces¬ 
sitates  a  special  apparatus.  The  apparatus  consisted  of  a  Geissler 
tube,  which  was  evacuated  by  a  Gaede  pump ;  the  cathode  was  made 
of  two  water-cooled  copper  tubes,  which  were  connected  by  a  piece  of 
platinum  foil,  6  cm.  long  x  1  cm.  broad,  covered  with  a  thin  layer 
of  lime  obtained  by  passing  an  alternating  current  through  the  foil 
after  smearing  it  with  calcium  nitrate.  The  anode  consisted  of  a  4  mm. 
iron  wire  insulated  by  a  glass  tube,  on  the  top  of  which  a  magnesia 
tube  was  cemented,  and  into  which  magnesia  tubes  of  5  mm. 
diameter  and  of  differing  lengths  could  be  placed.  A  rod  of  tungsten 
was  inserted  in  the  magnesia  tube.  This  rod  was  made  by  mixing 
pure  tungsten  with  10%  tungstic  acid  in  a  paste,  pressing  into  rod,  and 
reducing  in  hydrogen  at  a  red  heat.  The  experiment  was  carried  out 
by  first  evacuating  the  vessel  to  at  least  0-01  mm.  pressure  and  then 
gradually  increasing  the  current  density.  With  20  amperes,  the 
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tungsten  begins  to  sink.  With  800  watts  on  a  surface  of  70  sq.  mm., 
it  finally  melts  to  a  ball.  It  is  allowed  to  cool,  the  tube  opened,  a 
shorter  magnesia  cylinder  inserted,  so  that  the  rod  with  its  head  pro¬ 
trudes  about  5  mm.,  and  the  melting  repeated  thus  three  or  four 
times. 

The  temperature  was  measured  by  a  Wanner  pyrometer ;  the  smoked 
glass  was  standardised  by  determining  the  m.  p.  of  gold,  the  calculation 
from  the  intensity  of  the  light  being  made  by  the  Wien-Plank  law. 

The  m.  p.  is  at  least  2800°  and  probably  not  more  than  2850°. 
The  temperature  of  the  positive  crater  of  the  arc  was  3350°  ;  Reich 
found  3430°. 

The  tungsten  so  obtained  is  like  highly  polished  platinum, 
can  be  indented  by  a  knife,  and  is  brittle.  It  is  radio-crystalline  in 
structure,  D  17‘6 — 18’3;  powdered  tungsten  has  D  19‘0 — 19'2. 

W.  R. 

Electrolytic  Oxidation  of  Platinum.  Charles  Marie  ( Compt . 
rend..,  1907,  145,  117 — 118). — The  brown  coloration  observed  on 
the  anode  during  the  electrolysis  of  platinum  chloride  solutions 
(Kohlrausch,  Abst-r.,  1898,  ii,  203)  suggests  that  the  platinum  is 
oxidised  at  least  superficially.  This  has  proved  to  be  the  case.  On 
treatment  of  the  brown  anode  with  a  dilute  solution  of  potassium 
iodide  acidified  with  hydrochloric  acid,  a  red  solution  is  obtained  which 
resembles  the  solution  formed  on  addition  of  potassium  iodide  to 
aqueous  platinum  chloride  ;  from  it  a  small  amount  of  free  iodine  can 
be  extracted  by  means  of  chloroform.  The  platinum  is  oxidised  only 
slightly ;  thus,  on  electrolysis  of  W-sulphuric  acid  with  a  current  of  2 
amperes  for  twelve  hours,  square  platinum  anodes  of  100,  40,  6,  and 
0*3  sq.  cm.  area,  when  treated  with  potassium  iodide  and  hydrochloric 
acid,  lost  only  0’8,  0'5,  0‘25,  and  0T  mg.  respectively.  The  weight 
of  the  cathode  remained  unchanged  in  each  case. 

Similar  results  are  obtained  on  electrolysis  of  nitric  or  hydrochloric 
acid  or  of  aqueous  sodium  hydroxide  with  platinum  anodes.  The  oxide 
formed  is  decomposed  at  a  red  heat,  and  is  insoluble  in  nitric  acid  or 
in  hydrochloric  acid  except  in  presence  of  an  iodide.  The  liberation 
of  iodine  points  to  the  presence  of  a  peroxide  (compare  Engler  and 
Wohler,  Abstr.,  1902,  ii,  127).  It  is  probable  that  platinum  can 
be  oxidised  superficially,  even  in  absence  of  an  electric  current,  by 
contact  with  cold  solutions  of  oxidising  agents  such  as  permanganate 
or  sodium  persulphate.  G.  Y. 
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N’hangellite  from  Portuguese  East  Africa.  Sir  Boverton 
Redwood  (Bull.  R.  Bot.  Gardens ,  Keio,  1907,  151 — 153). — This  elastic 
bitumen  is  found  as  a  layer  about  half  an  inch  in  thickness  on  the 
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surface  of  the  ground  in  the  neighbourhood  of  Lake  N’hangella  in 
Portuguese  East  Africa.  In  thin  flakes  it  is  translucent  with  a  light 
brown  colour.  Deducting  5"94%  of  ash  and  0-06%  of  sulphur,  the  com¬ 
position  of  the  air-dried  material  is  : 

C.  H.  N.  0.  Total. 

69-63  10-35  2-50  [17-52]  100-00 

Benzene  extracts  10'5 — 12%.  The  oil  (D  0'857)  yielded  on  des¬ 
tructive  distillation  amounts  to  46 -2 — 56-9%. 

L.  A.  Boodle  [ibid.,  145 — 151),  from  a  microscopical  examination 
of  the  material,  concludes  that  it  has  been  derived  from  masses  of  a 
gelatinous  alga,  and  that  it  is  very  similar  to  the  coorongite  of  South 
Australia  (Abstr.,  1903,  ii,  433).  L.  J.  S. 

Red  Silver  Minerals  from  the  Binnenthal,  Switzerland.  G. 
F.  Herbert  Smith  and  George  T.  Prior  {Min.  Mag.,  1907,  14, 
283 — 307). — A  detailed  description  is  given  of  the  red  silver  minerals 
discovered  by  R.  H,  Solly  in  1903  {Ann.  Rep.,  2,  279 — 281)  in  the 
white,  crystalline  dolomite  of  the  Binnenthal  in  Switzerland.  The 
crystals  are  minute,  and  only  very  small  amounts  of  material  were 
available  for  analysis.  The  characters  of  the  three  species  are  sum¬ 
marised  as  follows. 

Hutchinsonite.  —  Orthorhombic  ;  a  :  b  :  c  =  P6343  :  1  :  0"7549. 
Crystals,  prismatic  in  habit.  Cleavage,  a  (100)  good.  Fracture,  con- 
choidal.  Brittle.  Hardness,  l-£ — 2.  D  4  6.  Lustie,  adamantine. 
Colour  and  streak,  scarlet- vermilion  to  deep  cherry- red.  Trans¬ 
parent  to  translucent.  Optic  axial  plane  parallel  to  a  (100),  acute 
bisectrix  perpendicular  to  6(010);  double  refraction,  negative  and 
fairly  strong.  Pleochroism,  weak.  Composition,  (Tl,Ag,Cu)2S,As2S3 
+  PbS,As2S3  (Anal.  I  and  II). 

Smithite. — Monoclinic;  a  :  b  :  c  —  2-2206  :  1  :  1’9570  ;  (3=  101°12'. 
Crystals,  hexagonal  in  habit,  tabular  and  occasionally  modified. 
Cleavage,  a  (100),  highly  perfect.  Fracture,  conchoidal.  Brittle. 
Hardness,  1^ — 2.  D  4-88.  Lustre,  adamantine.  Colour  and  streak, 
scarlet-vermilion,  altering  to  orange-red  on  exposure.  Transparent. 
Optic  axial  plane  parallel  to  b  (010)  ;  acute  bisectrix  inclined  at  6|° 
(Na)  and  4°  (Li)  to  normal  to  a  (100)  in  the’obtuse  angle  (100  :  001)  ; 
2E  about  65*.  Double  refraction,  negative  and  fairly  strong.  Pleo¬ 
chroism,  weak.  Mean  refractive  power,  3"27  approximately.  Com¬ 
position,  Ag2S,As2S3  =  AgAsS2  (Anal.  III). 

Trechmannite. — Rhombohedral,  diplohedral ;  a:c=l  :  0"6530.  Cry¬ 
stals,  prismatic  in  habit,  often  irregular ;  sometimes  corroded  in  parts. 
Cleavage,  r  good,  c  distinct.  Fracture,  conchoidal.  Brittle.  Hardness, 
1| — 2.  Lustre,  adamantine.  Colour  and  streak,  scarlet-vermilion. 
Transparent  to  translucent.  Double  refraction,  fairly  strong ;  negative. 
Pleochroism,  weak.  Composition,  probably  a  sulpharsenite  of  silver. 


Ag- 

Tl. 

Pb. 

Cu. 

Fe. 

As. 

Sb. 

S. 

Total. 

I. 

9 

25 

12* 

— 

— 

30-5 

— 

26 

103 

II. 

2 

18 

16 

3 

h 

29-5 

2 

26-5 

97-5 

III. 

43-9 

— 

28-9 

0-4 

26-0 

99-2 

L.  J.  S. 
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Bolivian  Minerals  (Jamesonite,  Andorite,  Valentinite, 
Miargyrite,  &c.).  Leonard  J.  Spencer,  with  analyses  by  George 
T.  Prior  {Min.  Mag.,  1907,  14,  308 — 344). — Descriptions  are  given 
of  several  new  mineral  occurrences  in  Bolivia  ;  the  following  points  are 
of  chemical  interest. 

Jamesonite. — Acicular  crystals  occurring  with  iron-pyrites  at  the 
Cerro  de  Ubina,  near  Huanchaca,  gave  anal.  I  ;  the  needles  have 
a  good  cleavage,  perpendicular  to  their  length,  and  a  prism-angle  of 
78°38'.  Anal.  II  is  of  the  associated  fibrous  jamesonite,  which  also 
exhibits  the  basal  cleavage.  These  analyses,  as  well  as  the  few  that 
have  been  made  previously  on  cleavable  jamesonite,  give  the  formula 
7(Pb£,Fei)S,4Sh,S3 ;  in  all  cases,  iron  is  present  to  the  extent  of 
2—3%.  The  formula  2PbS,Sb2S;i,  given  in  the  text-books  for 
jamesonite,  belongs,  not  to  this  species,  but  to  the  flexible  “  feather- 
ore  ”  or  plumosite. 

Semseyite. — Some  indistinct  and  curved  crystals  of  a  sulphantimonite 
of  lead,  occurring  with  plumosite  and  galena  at  Oruro,  wer  e  determined 
to  belong  to  the  plagionite  group  of  minerals  (Abstr.,  1899,  ii,  431), 
but  to  which  member  (plagionite,  heteromorphite,  or  semseyite)  could 
only  be  decided  by  analysis  (HI).  The  crystals  are  rather  more  basic 
than  the  two  semseyites,  from  Hungary  and  the  Harz,  previously 
described  -  (Pb,Ag2) :  Sb  =  1-28  :  1. 


s. 

Sb. 

Pb. 

Fe. 

Cn. 

Ag. 

Total. 

Sp.  gr 

I. 

20-52 

34-53 

41-18 

2-76 

0-26 

001 

99-26 

5-519 

II. 

21  -37 

34-70 

40-08 

279 

0-22 

0-13 

99-29 

5-546 

III. 

18-7 

24-8 

52-9 

— 

— 

1-6 

980 

5-82 

Andorite. — Although  andorite  (Abstr.,  1890,  ii,  120)  is  orthorhombic, 
it  bears  no  crystallographic  relationship  to  the  orthorhombic  zinckenite, 
(PbSb2S4),  and  the  few  analyses  all  agree  with  the  formula  PbAgSb3S6. 
The  mineral  is  therefore  a  double  salt,  and  is  not  an  isomorphous 
member  of  the  zinckenite  group  as  represented  by  the  formula 

(Pb,Ag2)Sb2S4. 

Valentinite.—  Taking  a  new  pyramid  for  the  parametral  plane,  the 
axial  ratios  of  orthorhombic  crystals  from  Tatasi  are  deduced  as 
[a  :  b  :  c  =  0’3938  :1  :  0-4344],  The  crystals  contain  82'79%  Sb, 
corresponding  with  the  formula  Sb2Os.  The  mineral  had  not  previously 
been  analysed.  D  5-76. 

Miargyrite. — The  following  analysis  of  a  massive  mineral  from 
Tatasi  was  made  in  order  to  determine  whether  it  was  miargyrite  or 
an  argentiferous  tetrahedrite.  The  numbers  correspond  with  the 
miargyrite  formula  AgSbS2,  with  part  of  the  silver  replaced  by  copper 
(Ag  :  Cu  =  8  :  1). 

S.  Sb.  Ag.  Cn.  Fc.  Pb.  As.  Total.  Sp.  gr. 

21-9  40-5  33  9  2'6  l’O  0-6  trace  100-5  5’20 

L.  J.  S. 

Manganese  in  India.  L.  Leigh  Fermor  {Trans.  Mining  and 
Geol.  Inst.,  India,  1906,  1,  69 — 131). — An  account  of  Indian  man¬ 
ganese-ore  deposits,  their  origin,  mode  of  occurrence,  localities,  and 


MINER ALOGICAL  CHEMISTRY. 


701 


mining,  is  prefaced  by  a  general  account  of  manganese  minerals  and 
ores.  The  Indian  deposits  are  classified  as  follows. 

A  — Braunite,  psilomelane,  and  pyrolusite  associated  with,  and 
derived  from,  manganese-bearing  silicates  (such  as  spessartite,  rhodonite, 
and,  less  frequently,  piedmontite)  occurring  as  bands  and  lenticles 
in  Archaean  schists  and  gneisses. 

B.  — Psilomelane  and  pyrolusite  superficially  formed  on  outcrops  of 
rocks  of  Dharwar  age. 

C.  — Psilomelane  and  pyrolusite  associated  with,  or  contained  in, 
laterite. 

Amongst  the  minerals  occurring  in  deposits  of  the  first  class,  the 
three  following  are  briefly  described  as  new. 

Hollandite. — This  occurs  at  Kdjlidongri,  Jh&bua  S‘ate,  Central 
India,  as  black  crystals  with  a  shining  metallic  lustre;  the  crystals  are 
pseudo-tetragonal  in  form  and  have  perfect  prismatic  cleavages. 
Analysis  by  H.  J.  Winch  shows  it  to  be  a  manganate  with  the  formula  : 
m(Ba,  Mn)2Mn05  +  wFe4(Mn05)3. 

Fe203.  A1203.  Mn02.  MnO.  BaO.  Si02.  Total.  Sp.  gr. 

10-56  0-94  65-63  5T2  17-59  trace  9984  4‘95 

A  similar  mineral  occurs  as  cleavage  masses  at  Sitapdr,  Chhindw&ra 
district,  Central  Provinces;  it  has  D  4'70,  and  is  a  manganate  of 
barium,  iron,  and  manganese,  with  a  considerable  amount  of  calcium. 

Blanfordite. — A  monoclinic  pyroxene  containing  some  sodium,  man¬ 
ganese,  and  iron.  A  prominent  character  is  the  strong  pleochroism 
(rose-pink  to  sky-blue). 

Winchite. — A  blue  amphibole  closely  allied  to  tremolite,  but  contain¬ 
ing  also  iron,  sodium,  potassium,  and  manganese.  L.  J.  S. 

Isomorphism  as  Illustrated  by  Varieties  of  Magnetite. 
Bernard  J.  Harrington  (Min.  Mag.,  1907,  14,  373— -377). — Some 
specimens  of  magnetite  from  St.  Joseph  du  Lac  in  Two  Mountains  Co., 
Quebec,  are  remarkable  in  containing  considerable  amounts  of  titanium, 
manganese,  and  magnesium  (anal.  I) ;  the  crystals  are  also  unusual  in 
showing  the  faces  of  the  icositetrahedron  {311}  in  combination  with  the 
octahedron.  Crystals  of  similar  habit  also  occur  at  Magnet  Cove  in 
Arkansas  (anal.  II).  Analysis  III  is  of  crystals  ({111},  {HO})  of 
magnetite  from  Digby,  Annapolis  Co.,  Nova  Scotia, 


Fe203. 

Ti02. 

ai2o3. 

FeO. 

MnO. 

MgO. 

Si02. 

Total. 

Sp.  gr. 

I. 

59-71 

5-32 

0-62 

22-70 

8-46 

3-24 

0-16 

100-21 

4-913 

II. 

59-01 

2-40 

10-37 

16-82 

2-10 

9-47 

— 

100-17 

4  "558 

III. 

70-64 

0'24 

— 

26  13 

trace 

2-97 

— 

100-01 

5  067 

In  each  of  these  analyses,  the  atomic  ratio  of  metals  to  oxygen  is 
the  normal  one  of  3  :  4.  The  titanium  may  be  regarded  as  being  present 
as  Ti203  or  as  FeTi03,  isomorphously  replacing  I1203.  In  anal.  I, 
HO  :  (R203  +  Ti203)  =  1  :  3-022  and  BO  :  (R203  +  FeTiOs)  =  1  :  2  975. 
In  anal.  II,  however,  RO  :  (R203  +  Ti203)  =  1  :  3 T9,  possibly  because  of 
partial  oxidation  of  the  ferrous  iron.  L.  J.  S, 
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Baddeleyite  from  Ceylon.  George  S.  Blake  and  G.  F.  Herbert 
Smith  (Min.  Mag.,  1907,  14,  378—384). — A  crystallographic  descrip- 
tion  is  given  of  two  black,  well-developed  crystals,  one  simple  and  the 
other  twinned,  of  baddeleyite  from  the  gem-gravels  of  the  Balangoda 
district  in  Ceylon.  A  third  crystal  gave  on  analysis  : 

Loss  on 

Zr02.  Fe203,Fe0.  CaO.  Si02.  ignition.  Total.  Sp.  gr. 

98’90  0*82  0-06  0T9  0-28  100'25  572. 

L.  J.  S. 

New  Method  of  Representing  van’t  Hoff’s  Investigations 
[on  Oceanic  Salt  Deposits].  Supplement.  Ernst  Janecke 
(Zeitsch.  anorg.  Chem.,  1907,  54,  319 — 321.  Compare  Abstr.,  1906, 
ii,  833  ;  this  vol.,  ii,  278,  480). — An  amplification,  and  in  one  respect 
a  slight  correction,  of  the  results  already  communicated.  G.  S. 

Formation  of  Oceanic  Salt  Deposits.  LI.  Borocalcite  and 
the  Artificial  Preparation  of  Ascharite.  Jacobus  H.  vAN’t  Hoff 
(Sitzungsber.  K.  Akad.  Hass.  Berlin ,  1907,  652— -663.  Compare  Abstr., 
1906,  ii,  456,  619,  863  ;  this  vol.,  ii,  363). — All  attempts  to  procure 
borocalcite,  Ca0,B203,4H20,  from  natural  sources  have  been  un¬ 
successful  ;  various  specimens  from  collections  have  been  shown  to  be 
boronatrocalcite,  pandermite,  &c.  Experiments  to  prepare  it  have  also 
been  without  the  desired  result.  An  aqueous  solution  of  lime  and 
boric  acid,  kept  at  40°  for  three  weeks,  deposits  a  substance  of  the 
approximate  composition  demanded  by  the  formula ;  it  is  really,  how¬ 
ever,  a  mixture  of  calcium  triborate,  Ca0,3B203,4H20,  and  dicalcium 
triborate,  2Ca0,3B203,9H20.  At  83°,  however,  this  solution  deposits, 
after  two  months,  colemanite  ;  this  is  the  best  method  of  obtaining 
artificial  colemanite.  Borocalcite,  if  capable  of  existence,  is  therefore 
very  difficult  to  prepare. 

The  limits  of  formation  of  colemanite,  pandermite,  boronatrocalcite, 
and  the  tetrahydrate,  NaCaB509,4H20,  are  graphically  represented  in 
conjunction  with  those  of  sylvite,  borax,  calcium  chloride,  &c. 

The  rule  that  the  difficulty  of  forming  artificial  minerals  increases 
from  the  chlorides  to  the  sulphates  and  to  the  borates  is 
given  a  quantitative  significance,  in  which  the  idea  of  “  mean 
valence”  is  introduced.  “  Mean  valence  ”  is  a  quotient  of  two  totals  ; 
the  values  for  Na,  K,  Cl  are  1  ;  Ca,  Mg,  S04,  2  ;  B.203,  6,  and  H20, 
4,  in  the  numerator,  those  in  the  denominator  being  Na,  K,  Cl,  Ca,  Mg, 
S04,  1  ;  B203,  2,  and  H.20,  3 ;  thus,  for  ascharite,  MgHB03  or 
4  +  6  +  4 

2Mg0,B203,H20  =  2 +  2  +^3  A-  number  of  examples  are  given 

and  the  value  of  the  numbers  explained  ;  1  *33,  the  mean  valence  of 
Glauber  salt,  for  example,  indicates  that  its  separation  from  a  super¬ 
saturated  solution  is  easy,  whereas  with  ascharite  the  difficulties  would 
be  much  greater. 

Consideration  of  the  occurrence  of  ascharite  in  nature  and  the  limits 
of  formation  for  magnesium  borate  indicated  that  probably  the  easiest 
method  of  preparing  this  mineral  would  be  to  heat  pinnoite  in 
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saturated  salt  solution.  This  was  carried  out  at  150°  for  eight  days,  and 
the  product  obtained  had  the  composition  and  characteristic  sparing 
solubility  in  dilute  hydrochloric  acid  of  ascharite.  W.  It. 

Hamlinite  from  the  Binnenthal,  Switzerland.  Herbert  L. 
Bowman  (Min.  Mag.,  1907,  14,  389 — 393). — A  complete  determination 
of  the  supposed  new  mineral,  bowmanite  (Ann.  Rep.,  2,  278),  establishes 
its  identity  with  hamlinite.  The  mineral  occurs  as  minute,  honey- 
yellow,  rhombohedral  crystals  in  the  dolomite  of  the  Binnenthal. 
Although  the  crystals  are  sometimes  optically  uniaxial,  they  usually 
show  optical  anomalies  with  a  division  into,  six  sectors.  The  calcium 
and  magnesium  previously  found  are  doubtless  due  to  the  presence  of 
dolomite.  Some  of  the  several  determinations  made  on  various  small 
amounts  of  material  are  : 

Loss  on  ignition 

P303.  A1203.  SrO.  BaO.  (H„0  +  F).  Sp.gr. 

2*61  .  35-6  20-5  01  16'0  3-219—3-266. 

L.  J.  S. 

A  New  Mineral  Species  from  the  High-temperature 
Fumaroles  of  the  Recent  Eruption  of  Vesuvius.  Alfred 
Lacroix  (Compt.  rend.,  1907,  144,  1397 — 1401). — White,  yellow, 
green,  or  brownish-red  crusts  have  been  collected  from 
the  lava-flow  revealed  after  the  washing  away  of  the  super¬ 
ficial  layer  of  solid  material  (this  vol.,  ii,  33)  deposited  by  the 
fumaroles  of  the  recent  eruption  of  Vesuvius.  The  first  specimens 
consist  mainly  of  chlorides,  those  collected  afterwards  of  sulphates. 
The  chief  constituent  of  the  latter  is  aphthitalite,  KNa3(S04)2,  recog¬ 
nised  in  a  thin  lamina  of  the  crust  by  its  uniaxial,  optically  positive, 
rhombohedric  crystals,  which  show  a  feeble  double  refraction,  but 
some  specimens  contain  a  considerable  quantity  of  very  thin,  uniaxial, 
optically  negative,  highly  double-refracting  lamellae,  which  can  be 
isolated  by  dissolving  away  the  aphthitalite  by  cold  water.  These 
lamellae  are  sometimes  hexagonal  in  shape,  are  anhydrous  and  easily 
melted  in  a  blowpipe  flame,  and  are  decomposed  by  boiling  water 
leaving  a  dense  residue.  The  analysis  agrees  approximately  with  the 
composition  (NaK)2S04,PbS04,  and  by  fusion  of  lead  sulphate  with 
excess  of  the  alkali  sulphates,  hexagonal  crystals  are  obtained  having 
all  the  properties  of  the  natural  mineral.  The  latter,  to  which  the 
name  palmierite  is  given,  belongs  to  the  group  of  double  sulphates  of 
which  the  previously  known  members  are  glauberite,  vanthoffite, 
(3Na2S04,MgS04),  and  langbeinite,  (K2S04,2MgS04).  Its  existence  in 
the  fumarole  crusts  affords  an  explanation  of  the  presence  of 
anglesite. 

The  author  confirms  Scacchi’s  discovery  of  the  occurrence  of 
aluminium  chloride  as  the  definite  mineral  chloraluminite,  A1C1S,6H20. 

E.  H. 

Isomorphism  of  Calcium  Sulphate  with  Barytes  and 
Celestite.  Ernst  Sommkrfeldt  ( Jahrb .  Min.,  1907,  i,  139 — 146). — 
Crystals  of  calcium  sulphate  and  of  barytes  and  celestite  were  obtained 
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artificially  by  dissolving  the  precipitated  sulphates  of  the  alkaline 
earths  in  concentrated  sulphuric  acid  and  then  slowly  evaporating  the 
acid.  The  crystals  of  calcium  sulphate  so  obtained  measure  1'5  mm. 
across  ;  they  are  orthorhombic  with  a  prism  (prism-angle,  67°10'),  a 
brachydome  (67°28'),  and  small  faces  of  the  macropinacoid  and  basal 
pinacoid.  These  angles  can  only  be  referred  to  the  axes  of  anhydrite 
if  complex  indices  be  assigned  to  the  faces';  on  the  other  hand,  they 
agree  (within  10°)  with  the  angles  of  barytes,  and  the  crystals  also 
resemble  barytes  in  habit.  These  crystals  therefore  appear  to  repre¬ 
sent  a  labile  modification  of  calcium  sulphate  isomorphous  with 
barytes,  and  to  differ  from  the  stable  form  represented  by  anhydrite ; 
for  this  form  of  calcium  sulphate,  the  name  metanhydrite  is  proposed. 
The  density  and  cleavages  of  the  artificial  crystals  are,  however,  the 
same  as  those  of  anhydrite,  but  the  optical  interference-figure  seen 
through  one  of  the  rectangular  cleavages  is  almost  always  distorted. 
This  seems  to  be  a  case  of  dimorphism  only  as  concerns  the  external 
form  and  the  state  of  internal  strain  of  the  crystals,  the  chemical 
composition  and  the  physical  characters  being  identical  in  the  two 
modifications. 

The  calcium  sulphate  of  volcanic  origin  found  at  Santorin,  and 
possibly  also  at  Vesuvius,  seems  to  be  identical  with  metanhydrite 
rather  than  with  anhydrite.  L.  J.  S. 

A  New  Yttrium  Columbium  Mineral.  Otto  Hauser  ( Ber .,  1907, 
40,  3118 — 3119). — A  Norwegian  mineral,  supposed  to  be  an  orangite 
resembling  euxenite,  is  shown  by  the  following  analyses  to  be  an 
yttrium  columbate,  which  in  its  composition  approximates  to  fer- 
gusonite,  but  differs  from  this  in  the  amount  of  titanic  acid,  the 
abnormal  loss  on  heating,  and  the  absence  of  uranium. 

Loss  o  n 

Cb205.  Ti02.  Y203.  La[Ce,Di]203.  A1203.  Fe203.  CaO.  PbO.  Snl)2,Th02.  heating. 

38-52  6-48  36'99  4 -01  0  98  2-34  193  0‘26  traces  876 

45-23  '  41-19  0-80  2’51  T80  019  traces  810 

The  yttrium  group  consists  chiefly  of  the  colourless  [earths ; 
amongst  the  erbium  earths,  dysprosium  and  holmium  are  present  in 
relatively  large  amounts,  terbium  only  in  traces  ;  the  cerium  group  is 
represented  by  lanthanum,  cerium,  and  neodymium,  with  traces  of 
praseodymium.  G.  Y. 

Molybdite  from  Ilmen  Mountains.  Prince  G.  Gagarine 
{Bull.  Acad.  Sci.  St.  Pelersbourg ,  1907,  287 — 288). — In  reference  to 
the  recent  determination  by  Schaller  (this  vol.,  ii,  480)  that  molybdite 
is  a  hydrous  ferric  molybdate  and  not  molybdenum  trioxide,  attention 
is  called  to  the  fact  that  the  Comte  de  Bournon,  in  1813,  distinguished 
two  kinds  of  molybdite:  (1)  a  citron-yellow  powder,  and  (2)  a  pale 
green  or  white  mineral,  coating  surfaces  of,  and  lining  cavities  in, 
molybdenite.  The  former  of  these  appears  to  be  the  mineral  examined 
by  Schaller,  and  it  should  receive  a  new  name.  The  latter  occurs  in 
the  Ilmen  Mountains  as  white  or  grey  pseudomorphs  after  molybdenite; 
it  is  semi-transparent  with  a  pearly  lustre,  is  difficultly  fusible,  and  is 
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soluble  in  nitric  acid  ;  it  appears  to  be  pure  molybdie  oxide  containing 
no  iron  or  water.  The  associated  molybdenite  from  the  Ilmen  Moun¬ 
tains  is  pure  molybdenum  sulphide  without  a  trace  of  iron. 

L.  J.  S. 

Benitoite,  a  New  Gem-mineral  from  California.  George 
Davis  Louderback,  with  analysis  by  Walter  0.  Blasdale  (Bull. 
Dept.  Geol.  Univ.  California,  1907,  5,  149 — 153). — The  new  mineral 
occurs  as  colourless  to  blue,  transparent  crystals  embedded  in  zeolitic 
veins  in  a  basic  igneous  rock  near  the  head-waters  of  the  San  Benito 
River  in  San  Benito  Co.,  California.  The  crystals  belong  to  the 
hexagonal  system  and  have  the  form  of  trigonal  pyramids  with  a 
trigonal  prism  and  basal  planes ;  the  angle  between  the  pyramid  and 
the  base  is  40°14'.  The  refractive  indices  are  u>  =  1*77  and  c=l-80(Na); 
the  pleochroism  is  strong  (<o,  colourless ;  c,  blue).  Faceted  stones 
resemble  sapphire  in  colour,  but  exceed  it  in  brilliancy.  The  hardness 
is  6| — 6£  ;  D  3  64 — 3‘65.  The  mineral  is  nearly  insoluble  in  hydro¬ 
chloric  acid,  but  is  readily  attacked  by  hydrofluoric  acid.  The 
following  mean  of  two  analyses  corresponds  with  the  formula 
BaTiSi309  : 

Si02.  Ti02.  BaO.  Total. 

43-68  20-09  36-33  100-10 

Associated  with  the  benitoite  is  another  new  mineral,  called 
carlosite,  occurring  in  blackish-brown,  prismatic  (monoclinic  1)  crystals 
which  have  not  yet  been  completely  determined.  L.  J.  S. 

Apophyllite  from  Traversella.  Luigi  Colomba  ( Atti  R.  Accad. 
Lincei,  1907,  [v],  16,  i,  966 — 975). — The  author  describes  crystals  of 
apophyllite  found,  for  the  first  time,  in  the  deposits  of  Traversella. 
Analysis  of  the  crystals  gives  the  results  : 

Si02.  CaO.  IC20.  H„0.  F.  Total. 

53  03  26-06  4-29  15:85  0  87  100-10 

The  structural  formula  is  probably  H14CA10K2Si19Or6F,12H2O,  or 
10CaSiO3,K2SiO3,7H2SiO3,SiO(OH)F,12H2O.  T.  H.  P. 

Crocidolite  from  Siberia.  Peter  Tschirwinsky  ( Centr .  Min., 
1907,  435 — 438). — Crocidolite  occurs  as  plate-like  masses,  3 — 5"5  cm.  in 
thickness,  in  Devonian  marls  in  the  Minussinsk  district,  govt. 
Yeniseisk,  Siberia.  It  is  blue,  or  greyish-blue,  and  has  a  fibrous 
structure  perpendicular  to  the  surfaces  of  the  plates.  The  fibres  are 
optically  positive  with  very  nearly  straight  extinction.  The  following 
analysis  gives  the  formula  :  2Na20,Fe0,Fe203,6Si02,  or  2NaFe,"(Si03)2 
+  Fe"Si03  +  Na2Si03. 

Si02.  Ti02.  Fe203.  FeO.  CaO.  MgO.  H„0.  Na„0(  +  K20).  Total.  Sp.gr. 

53-90  trace  16-89  7*92  0‘44  1  12  0  *96  [18*77]  lOO'OO  3’16 

This  occurrence  of  crocidolite  is  very  similar  to  that  on  the  Orange 
River  in  South  Africa.  L.  J.  S. 
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Analyses  of  Iron  Meteorites.  Oliver  C.  Farrington  ( Field 
Columbian  Museum ,  Geol.  Ser.,  1907,  3,  59 — 110). — About  360  pub¬ 
lished  analyses  of  248  meteoric  irons  are  collected  together  and 
tabulated  in  different  classes  according  to  the  structure  of  the  iron. 
It  is  seen  that  there  is  a  close  relation  between  chemical  composition 
and  structure.  All  irons  with  a  hexahedral  structure  are  very 
uniform  in  composition,  whilst  in  those  with  an  octahedral  structure 
the  amount  of  nickel  increases  with  the  fineness  of  the  structure  : 


Class. 

Hexahedrites  . 

No.  of 
Analyses. 
29 

Width  of 
lamellae  in  mm. 

Fe%.  ; 

94-12 

Coarsest  oetahed rites . 

12 

2 ‘5  and  over 

93-18 

Coarse  „  . 

22 

2-0— 1*5 

92-28 

Medium  „  . 

88 

10—0-5 

90-64 

Fine  ,,  . 

41 

0-4— 0-2 

9018 

Finest  „  . 

13 

0’2  and  less 

88*51 

The  ataxites,  in  which  the 

structure  is 

finely  granular 

to  compact 

show  more  variation  in  composition,  the  nickel  ranging  from  6%  to 
16%,  and  in  the  doubtful  Oktibbeha  iron  to  62%. 

The  averages  for  all  irons  are  approximately  :  Fe,  90 ;  Ni,  9  ; 
Co,  0‘9  ;  Cu,  0  02%  ;  the  fact  that  the  percentage  of  these  metals 
decreases  with  increase  in  atomic  weight  may  be  a  mere  coincidence. 
Phosphorus,  sulphur,  and  carbon  appear  to  be  invariably  present. 
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Physiological  Chemistry. 


Saliva  of  the  Dog.  Walter  E.  Garrey  ( Proc .  Amer.  Soc.  Biol. 
Chemists,  1907,  xl. — xli.,  J.  Biol.  Chem.,  3). — The  dog’s  saliva  is 
free  from  fat-splitting  and  protein-splitting  ferments.  As  a  rule, 
phyalin  is  absent  also,  and  the  amount  when  present  is  small.  No 
activation  of  the  saliva  occurs  in  cesophagus  or  stomach,  and  no 
adaptation  of  the  secretion  occurs  to  meet  the  digestive  requirements 
of  the  diet.  W.  D.  H. 

Physiology  of  Digestion.  I.  Gastric  Juice  obtained  from 
a  Dog  by  Sham-Feeding.  .Rudolf  Rosemann  ( P fliiger's  Archiv, 
1907,  118,  467 — 524). — The  juice  was  obtained  from  a  gastric  fistula, 
and  the  dog  was  sham-fed  by  Pawloff’s  method.  The  quantity  of 
juice  obtained  per  hour  varied  from  18  c.c.  to  270  c.c.  It  is  colourless 
and  slightly  opalescent,  Isevorotatory,  and  has  D  T002  to  1*004.  The 
lowering  of  its  freezing  point  varies  from  0*49°  to  0*64°.  It  contains 
on  the  average  0*43%  of  solids,  of  which  0*13%  is  ash.  The  organic 
substance  is  principally  protein  (0*25%) ;  thiocyanic  acid  is  present. 
In  relation  to  its  total  molecular  concentration,  only  the  electrolytes 
play  an  important  part.  The  percentage  of  hydrochloric  acid  averages 
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0'55.  The  total  chlorine  varies  from  054%  to  064%,  or  more  than 
twice  as  great  as  in  the  blood.  In  three  and  a  half  hours,  as  much 
chlorine  can  be  separated  out  in  the  juice  as  is  contained  in  the 
whole  blood  of  the  animal,  or  a  quarter  of  the  total  chlorine  of  the 
body.  W.  D.  H. 

Carbohydrate  Metabolism  in  a  Dog  with  an  Eck’s  Fistula. 

Filippo  de  Filippi  ( Zeitsch .  Biol .,  1907,  49,  511 — 557). — If  a  dog  has 
performed  upon  it  the  operation  known  as  Eck’s  fistula,  so  that  the 
blood  coming  from  the  digestive  apparatus  passes  into  the  general 
circulation  without  passing  through  the  liver,  it  is  able  to  utilise 
starch  like  a  normal  animal,  and  shows  no  trace  of  glycosuria.  It 
exhibits  a  lowered  tolerance  for  sugars  given  in  solution,  or  for 
lactose  in  milk,  a  smaller  dose  leading  to  glycosuria  than  in  a  normal 
dog,  probably  because  they  pass  more  rapidly  into  the  circulation.  It 
is  quite  intolerant  for  Isevulose.  Such  results  render  doubtful  the 
clinical  view  that  alimentary  glycosuria  is  a  symptom  of  hepatic  in¬ 
sufficiency  ;  pathological  changes  in  the  liver  of  such  cases  are  usually 
absent.  W.  D.  H. 

Protein  Metabolism  in  Exophthalmic  Q-oitre.  Piiiilp  Shaffer 
( Proc .  Amer.  Soc.  Biol.  Chemists,  1907,  xiii. — xiv.,  J.  Biol.  Chem.,  3). — 
Observations  are  recorded  on  twelve  cases  ;  the  diet  was  free  from  meat, 
In  spite  of  increased  tissue  catabolism,  the  amount  of  creatinine 
excreted  was  very  low.  The  normal  excretion  is  20 — 30  mg.  per  day 
per  kilogram  of  body- weight ;  in  exophthalmic  goitre,  this  drops  to  7 — 1 6. 
Creatinine  is  evidently  the  product  of  certain  normal  processes,  which 
may  be  sluggish  in  diseases,  even  though  total  catabolism  is  high. 
The  disease  is  one  in  which  muscular  weakness  is  a  prominent 
symptom  ;  creatinine  appears  to  be  an  index  of  muscular  efficiency. 
Eight  of  the  twelve  cases  excreted  creatine  ;  this  was  sometimes  in 
excess  of  the  creatinine.  There  is  no  basis  for  the  assumption  that 
the  two  substances  have  a  close  physiological  relationship. 

W.  D.  H. 

Protein  Catabolism  during  Digestive  Activity.  Wilhelm 
Roehl  ( PJtiiger’s  Archiv,  1907,  118,  547 — 550). — No  increase  of 
urinary  nitrogen  occurs  during  digestive  work  any  more  than  in 
muscular  work.  If  the  food  contains  nitrogen,  any  increase  of  nitrogen 
in  the  urine  comes  from  the  food.  If  the  food  is  free  from  nitrogen, 
the  amount  of  nitrogen  in  the  urine  sinks  after  some  days  to  a 
constant  level  (about  2*5  grams  per  diem).  The  intake  of  3  grams 
of  nitrogen  per  diem  is  the  lowest  limit  of  nitrogenous  equilibrium. 

W.  D.  H. 

Catalases.  II.  Ernst  J.  Lesser  ( Zeitsch .  Biol.,  1907,  49, 
575—583.  Compare  Abstr.,  1906,  ii,  562). — A  comparison  of  the 
amount  of  catalases  in  various  animals,  &c.t  does  not  support  the  view 
that  the  amount  varies  with  the  amount  of  oxygen  needed  by  the 
animal  or  plant.  Other  views  relating  to  the  biological  role  of  catalases 
are  also  shown  to  be  untenable.  A  catalase  is  to  be  regarded  as  a 
substance  which  is  capable  of  taking  up  oxygen  and  of  giving  it  up 
again  under  certain  circumstances.  W.  D.  H. 
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Phenolphthalin  as  a  Reagent  for  Oxydases  in  Plant  and 
Animal  Tissues.  Joseph  H.  Kastle  ( Proc .  Amer.  Soc.  Biol. 
Chemists,  1907,  xii. — xiii.,  J.  Biol.  Chem.,  3). — Phenolphthalin  is  readily 
converted  into  phenolphthalein  by  various  oxidising  agents,  including 
plant  oxydases.  Animal  tissues  and  blood  only  produce  oxidation  in 
alkaline  solution ;  if  the  amount  of  oxidation  so  produced  by  blood  is 
taken  as  100,  the  power  of  spleen  is  10,  of  the  lung,  8 '2,  of  the 
suprarenal,  3,  and  of  the  liver,  kidney,  and  testis,  2  5.  Drying  in  air 
or  boiling  lessens  the  oxidising  power  of  the  blood.  The  power  is 
destroyed  by  chlorine,  bromine,  or  hydrocyanic  acid,  and  by  incineration. 

W.  D.  H. 

Nuclein  Ferments  of  Embryos.  Walter  Jones  and  C.  B. 
Austrian  {J.  Biol.  Chem.,  1907,  3,  227 — 232.  Compare  Abstr., 

1906,  ii,  561). — The  distribution  of  the  nuclein  ferments  (guanase, 
adenase,  and  xantho-oxydase)  differs  in  different  animals ;  the  livers 
of  the  dog,  ox,  pig,  and  rabbit  are  distinguishable  by  the  ferments 
each  exhibits.  Not  only  so,  but  in  the  same  species,  the  embryo 
differs  from  the  adult ;  thus  in  small  pig  embryos  the  liver  contains 
none  of  the  ferments ;  as  the  embryo  grows,  adenase  appears ;  the 
adult  liver  contains  both  adenase  and  xantho-oxydase,  but  no  guanase. 

W.  D.  H. 

Proximate  Analysis  of  Yolk  of  Egg.  N.  Alberto  Barbieri 
(Compt.  rend.,  1907,  145,  133 — 135). — The  author  has  sought  by 
employment  of  a  single  neutral  solvent,  carbon  disulphide,  to  iso¬ 
late  the  proximate  components  of  yolk  of  egg  with  the  object  of 
comparing  these  with  the  substances  isolated  from  nerve  tissues 
(Abstr.,  1905,  i,  621),  and  has  obtained  tristearin,  triolein,  a  nitrogen¬ 
ous  substance  containing  sulphur  and  phosphorus  and  in  composition 
approaching  Fremy’s  cerebric  acid,  cholesterol,  and  crystalline  sulphur, 
the  source  of  which  remains  undetermined.  G.  Y. 

Liebig’s  Extract  of  Meat.  Friedrich  Kutscher  {Chem.  Zentr., 

1907,  i,  1593  ;  from  Zentr.  Physiol.,  1907,  21,  33 — 35.  Compare  Abstr., 
1906,  ii,  562). — A  new  compound,  vitiatine, 

NH2*C(NH)-NMe-CH2*CH2-NH-C(NH)-NH2, 
has  been  isolated  from  Liebig’s  extract  of  meat.  The  aurichloride, 
C5H14N6,HAuC14HC1,  crystallises  in  broad,  lustrous  plates. 

E.  W.  W. 

The  Passage  of  Fat  in  the  Food  into  the  Milk.  Wilhelm 
Caspari  and  Hugo  Winternitz  ( Zeitsch .  Biol.,  1907,49,  558 — 561). — 
Winternitz  fed  animals  on  iodised  fats,  and  found  these  again  in  the 
milk.  Gogitidse  (Abstr.,  1906,  ii,  295)  disputed  the  view  that  this 
proved  the  passage  of  the  food  fat  into  the  milk.  The  present  paper 
i3  largely  polemical,  and  reasserts  Winternitz’s  original  contention. 

W.  D.  H. 

Glomerular  Excretion  under  Certain  Conditions.  Archibald 
B.  Macallum  {Proc.  Amer.  Soc.  Biol.  Chemists,  1907,  xxx. — xxxi., 
J.  Biol.  Chem.,  3). — When  large  quantities  of  distilled  water  arc 
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swallowed  and  the  urine  examined  in  ten  minute  periods,  A  pro¬ 
gressively  diminishes  to  0*09,  and  the  percentage  of  sodium  chloride  to 
0*047.  Potassium  salts  and  phosphates  are  absent  or  present  only  in 
traces.  The  glomerular  epithelium  actively  removes  pure  water  from 
the  blood,  and  the  small  amount  of  salt  is  attributed  to  that  washed 
out  from  the  epithelial  cells  of  tubules,  ureters,  and  bladder.  The 
action  of  the  glomeruli  is  therefore  one  of  true  secretion. 

W.  D.  H. 

Composition  of  the  Hourly  Excretion  of  Urine.  Clara.  C. 
Benson  ( Proc .  Amer.  Soc.  Biol.  Chemists,  1907,  xxxi,  J.  Biol.  Chem., 
3). — As  a  result  of  observations  on  chlorides,  phosphates,  nitrogen, 
specific  gravity,  conductivity,  and  depression  of  freezing  point,  it  was 
found  that  whilst  the  constants  of  Bugarszky’s  and  Koranyi’s  formulae 
were  exemplified  in  some  of  the  hourly  excretions,  they  were  not  uni¬ 
formly  or  even  generally  obtained.  W.  D.  H. 

Acidity  of  Normal  Urine.  Wm.  Ovid  Moor  ( Zeitsch .  Biol., 
1907,  49,  562 — 570). — Normal  urine  is  considered  to  contain  a  sub¬ 
stance  which  is  neutral  in  the  absence  of  water,  but  reacts 
strongly  acid  on  the  addition  of  water.  This  new  substance  is 
regarded  as  a  specific  constituent  of  urine,  and  as  playing  a 
more  important  part  in  rendering  the  urine  acid  than  acid  phos¬ 
phates.  Its  chemical  constitution  is  not  indicated.  W.  D.  H. 

The  Formation  of  Creatine  and  Creatinine  in  the  Organ¬ 
ism,  Especially  in  Rabbits.  G.  Dorner  ( Zeitsch .  physiol.  Chem., 
1907,  52,  225 — 278). — The  method  of  estimation  adopted  was  Folin’s 
colorimetric  method ;  three  to  four  hours'  warming  with  acid  is 
necessary  to  convert  creatine  into  creatinine ;  the  addition  of  glyco- 
cyamine  to  urine  containing  creatine  has  but  little  influence  on  the 
value  of  creatinine  estimation ;  the  small  error  due  to  the  formation 
of  glycocyamidine  can  be  obviated  by  previous  extraction  with 
alcohol.  By  means  of  the  sodium  nitroprusside  test,  glyco¬ 
cyamidine  can  be  detected  when  diluted  15,000  times.  Inanition 
has  no  influence  on  the  excretion  of  creatinine,  but  creatine 
appears,  presumably  owing  to  the  breakdown  of  tissue  protein.  The 
administration  of  glycocyamine  increases  the  formation  of  creatine  ; 
this  change,  however,  is  slow  and  incomplete  in  frogs.  The  methylating 
of  the  glycocyamine  into  creatine  probably  occurs  in  the  muscles,  for 
the  addition  of  glycocyamine  to  muscles  undergoing  autolysis 
increases  the  yield  of  creatine.  Experiments  with  methylguanidine 
showed  no  increase  in  the  excretion  of  either  creatine  or  creatinine. 
Administration  of  thymus  led  to  the  conclusion  that  creatine  may  be 
formed  from  nuclein  ;  the  administration  of  meat  or  fibrin  to  rabbits 
caused  no  increase  of  creatinine  excretion,  but  in  the  dog,  fibrin  caused 
an  increase.  W.  D.  H. 

The  Group  of  Acids  Containing  Nitrogen  and  Sulphur 
Present  in  Normal  Human  Urine.  Hans  Liebermann  ( Zeitsch . 
physiol.  Chem.,  1907,  52,  129 — 145.  Compare  Thiele,  Abstr.,  1903,  i, 
452  ;  Bondzynski,  Dombrowski,  and  Panek,  Abstr.,  1906,  i,  122). — 
The  acids,  containing  nitrogen  and  sulphur,  which  are  present  in 
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normal  urine  and  yield  insoluble  mercuric  salts  and  barium  salts  soluble 
in  water,  but  insoluble  in  alcohol,  contain  part  of  their  sulphur  in  the 
form  of  alkylsulphuric  acids.  The  so-called  alloxyproteic  acid  is  not 
a  homogeneous  substance.  Its  solution  when  saturated  with 
ammonium  sulphate  and  precipitated  with  ferric  alum  yields  a  product 
similar  to  uroferric  acid*  This  product  contains  alkylsulphuric  acid, 
but  no  sulphur  which  can  be  removed  by  alkali.  Bondzynski’s 
“  urochrome  ”  is  not  a  dye  and  contains  only  minute  traces  of  a 
dye.  Thiele’s  determination  of  alkylsulphuric  acid  is  probably  high, 

J.  J.  S. 

Millon’s  Reaction  in  the  Urine  as  a  Criterion  in  the 
Tuberculin  Reaction.  C.  Voegtlin  (Proc.  Amer.  Soc.  Biol.  Chemists, 
1907,  xvi — xvii,  J.  Biol.  Chem.,  3). — Normal  urine  does  not  give 
Millon’s  reaction,  nor  does  the  urine  after  tuberculin  injections  on 
normal  people.  But  if  the  person  suffers  from  tuberculosis, 
injection  of  tuberculin  is  followed  within  twenty-four  hours  by  the 
appearance  of  a  positive  Millon’s  reaction  in  the  urine.  The  urine 
is  free  from  protein,  and  the  reaction  is  attributed  to  tyrosine. 
Ty  rosine  was  isolated  in  one  case.  W.  D.  H. 

Bacterial  Production  of  Scatole  and  its  Occurrence  in 
the  Human  Intestine.  Christian  A.  Herter  ( Proc .  Amer.  Soc. 
Biol.  Chemists,  1907,  xiv — xv,  J.  Biol.  Chem.,  3).  —  By  the 
author’s  method  based  on  the  use  of  sodium  /?-naphthaquinone- 
sulphonate  and  j9-diinethylaminobenzaldehyde,  small  quantities  of 
scatole  can  be  detected  in  the  presence  of  other  putrefactive  pro¬ 
ducts.  The  anaerobes,  B.  putrificus  and  the  bacillus  of  malignant 
oedema,  were  found  to  produce  scatole  in  peptone  bouillon,  although 
not  uniformly.  Scatole  is  rarely  present  in  the  intestinal  tract, 
except  in  diseased  conditions  associated  with  intestinal  putrefaction. 
Indole  is  usually  present  also,  but  in  extreme  cases  this  may  be 
absent,  or  nearly  so,  and  yet  scatole  be  present  in  relatively  larger 
amounts.  W.  D.  H 

The  Composition  of  Liver  in  Acute  Yellow  Atrophy.  H. 

Gideon  Wells  [Proc.  Amer.  Soc.  Biol.  Chemists,  1907,  xv — xvi,  J. 
Biol.  Chem.,  3). — In  the  case  of  acute  yellow  atrophy,  the  liver 
yielded  amino-acids,  some  of  which  have  not  previously  been  found 
free  in  human  tissues.  These  were  leucine,  glycine,  tyrosine, 

alanine,  proline,  glutamic  acid,  aspartic  acid,  lysine,  and  histidine. 

Arginine,  phenylalanine,  and  tryptophan  were  not  found.  Xanthine 
and  hypoxanthine  were  also  found  free,  but  not  adenine  or 
guanine.  Seven  hundred  grams  of  liver  yielded  over  8  grams  of 

the  amino-acids,  and  this  large  amount,  which  is  probably  too  low 

owing  to  loss  in  preparation,  supports  the  view  that  they  are 
not  all  the  result  of  autolysis  of  the  liver  cells.  Diaminonitrogen 
(Hausmann’s  method)  was  decreased,  but  not  so  much  so  as  in 
Wakeman’s  cases  of  phosphorus  poisoning  in  dogs.  Sulphur  was 
normal ;  phosphorus  was  increased.  The  amount  of  fat.  both  free 
and  combined,  was  subnormal.  W.  D.  H. 
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The  Solul  ility  of  Air  in  Fats  and  its  Relation  to  Caisson 
Disease.  Horace  M.  Vernon  ( Proc .  Roy.  Soc.,  1907,  79,  B, 
366 — 371). — At  the  body  temperature,  the  fat  of  mammals  dissolves 
more  than  five  times  as  much  nitrogen  as  an  equal  volume  of  water  or 
blood  plasma. 

The  special  tendency  of  the  fat-containing  tissues  (such  as  sub¬ 
cutaneous  tissues,  spinal  cord,  and  peripheral  nerves)  of  caisson 
workers  and  divers  to  suffer  injury  from  the  liberation  of  gas  bubbles 
after  rapid  decompression  is  dependent  on  this  great  solubility. 

G.  S.  W. 

Calcium  Metabolism  in  a  Case  of  Myositis  Ossificans.  A.  E. 

Austin  (Proc.  Amer.  Soc.  Biol.  Chemists ,  1907,  xxii — xxiii,  J.  Biol. 
Chem.,  3). — Calcium  equilibrium  is  maintained  in  the  normal  adult 
on  a  daily  intake  of  1  to  1’5  grams  of  calcium  oxide.  In  a  case  of 
Myositis  ossificans,  an  ingestion  of  L25  grams  daily  maintained 
equilibrium.  In  diet  poor  in  lime,  the  excretion  of  calcium  by 
the  urine  was  increased  as  it  is  in  healthy  people.  No  evidence  of 
calcium  retention  in  the  disease  was  found.  W.  D.  H. 

Pancreatic  Concrements.  Arthur  Scheunert  and  Robert 
Bergholz  (Zeitsch.  physiol.  Chem.,  1907,  52,  338 — 347). — Three  cases 
of  concrements  in  the  pancreas  are  described  ;  the  main  constituents 
in  all  were  inorganic.  The  following  analysis  of  one  of  these  will 
serve  as  a  sample  :  CaO,  5275  ;  C02,  38'98  ;  P206,  271  ;  H20,  078; 
fat,  078,  and  protein,  379%.  W.  D.  H. 

Metabolism  of  Nitrogen  and  Sulphur  in  Pneumonia.  Alex¬ 
ander  Lambert  and  Charles  G.  L.  Wolf  (Proc.  Amer.  Soc.  Biol. 
Chemists,  1907,  xix — xx,/.  Biol.  Chem.,  3). — On  a  non-nitrogenous  diet 
of  sufficient  calorific  value,  30  grams  of  nitrogen  were  eliminated  per 
diem.  The  relative  excretion  of  urea  was  low.  The  excretion  of 
creatinine  was  high  during  the  fever,  but  fell  rapidly  after  the  crisis. 
Creatine  also  was  excreted  in  considerable  amount  during  the  febrile 
period ;  this  diminished  or  disappeared  after  the  crisis.  The 
amount  of  neutral  sulphur  was  6 — 8  times  greater  than  the  normal. 

W.  D.  H. 

The  Diuretic  Action  of  Thymine.  Phcebus  A.  Levene 
(Biochem.  Zeitsch.,  1907,  4,  316 — 319). — The  diuretic  action  of  purine 
bases  appears  to  be  due  to  the  presence  of  two  oxy-groups  (in  positions 
2  :  6)  and  one  or  more  methyl  groups.  It  is  shown  that  the  analogous 
pyrimidine  derivative,  thymine  or  2  : 6-dioxy-5-methylpyrimidine, 
also  has  diuretic  properties.  J.  J.  S. 

Physiological  Action  of  Some  Colouring  Matters  and  their 
Urinary  Elimination.  Jean  Gautrelet  and  Henri  Gravellat 
(Compt.  rend.,  1907,  144,  1467 — 1468). — Methylene-blue,  methyl- 
violet,  and  eosin  diminish  the  secretory  activity  of  the  kidneys  and 
some  functions  of  the  liver.  Malachite-green,  indigo-carmine,  and 
hsematoxylin  are  inactive. 
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Five  c.c.  of  a  saturated  solution  of  methylene-blue  sufficed  to  kill  an 
ordinary  rabbit,  whilst  a  similar  animal  survived  with  50  c.c.  of 
nigrosine.  N.  H.  J.  M. 

The  Relation  of  Toxins  to  the  Cells  of  the  Organism.  G. 

Belonowski  ( Biockem .  Zeitsch.,  1907,  5,  65 — 98). — The  susceptibility 
of  the  red  corpuscles  to  the  hsemolytic  substance  in  spider  poison 
(arachnolysin)  varies  greatly  even  in  closely-related  animals ;  thus 
rabbit’s  blood  is  highly  susceptible,  and  guinea-pig’s  not  at  all.  In 
some  animals,  all  the  corpuscles  are  attacked  equally  ;  in  other  cases, 
grades  of  susceptibility  are  seen.  The  stromata  of  susceptible  cor¬ 
puscles  unite  with  the  hsemolysin  ;  those  of  non-susceptible  corpuscles 
do  not.  Lecithin  has  no  influence;  cholesterol  inhibits  the  action, 
and  is  considered  to  be  responsible  for  the  fixation  of  the  poison.  There 
is  no  relationship  between  corpuscular  susceptibility  and  the  anti- 
hsemolytic  power  of  the  blood-serum.  The  leucocytes  of  the  guinea- 
pig  possess  recepter  groups.  Extracts  of  liver,  spleen,  and  muscle 
neutralise  the  poison;  extracts  of  brain,  kidney,  and  testis  do  not; 
but  differences  occur  in  different  species  of  animals.  Warming  to 
60°  in  cases  where  the  poison  is  neutralised  again  sets  free  the  toxin. 
The  serum  of  immunised  rabbits  shows  no  parallelism  between  its 
antitoxic  and  antihsemolytic  action.  W.  D.  H. 

Protein  Susceptibility  and  Immunity.  Victor  C.  Vaughan 
( Proc .  Amer.  Soc.  Biol.  Chemists,  1907,  xxxii — xxxiii,  J.  Biol.  Chem., 
3). — By  dilute  alkali  in  absolute  alcohol,  proteins  may  be  split  into 
a  poisonous  and  a  non-poisonous  portion.  The  former  is  soluble  in 
alcohol  and  is  free  from  carbohydrate  groups ;  the  latter  contains  all 
the  phosphorus  and  carbohydrate  of  the  original  protein.  It  is  held 
that  a  similar  decomposition  occurs  in  the  body,  and  that  susceptibility 
and  immunity  can  be  explained  by  that  circumstance.  W.  D.  H. 

Toxicity  of  Some  Aniline  Dyes.  Gustave  M.  Meyer  (./.  Amer. 
Chem.  Soc.,  1907,  29,  892 — 909), — Curcumine  S,  tartrazine,  naphthol- 
red  S,  carmoisine  B,  naphthol-yellow  S,  gold-orange,  and  ponceau  2  R 
were  studied  as  to  their  general  effects  on  dogs  when  administered 
in  varying  amounts  in  food  during  about  two  weeks.  One  fatal  result 
with  ponceau  2  R  may  have  been  independent  of  the  action  of  the  dye. 
Otherwise  the  dyes  exhibited  no  marked  degree  of  toxicity,  were  ex¬ 
creted  in  part  unchanged  with  the  faeces,  and  to  a  smaller  extent  with 
the  urine,  and  were  found  in  the  bile,  but  were  not  secreted  in  the 
milk.  Peptic  digestion  experiments  have  shown  that  these  dyes 
inhibit  peptolysis  in  vitro  ;  the  interference  may  have  resulted  from  the 
presence  of  the  associated  inorganic  matter  (compare  Gudeman, 
Abstr.,  1906,  i,  53).  G.  Y. 
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Comparative  Experiments  on  the  Properties  of  Mercuric 
Chloride  and  Sublamin.  Francesco  Scordo  ( Centr .  Baht.  Par., 
1907,  44,  i,  284 — 288). — Sublamin  (ethylenediamine  mercuric  sul¬ 
phate),  HgS04,2C2H8N2,2H20,  does  not  coagulate  albumin  even  in ' 
concentrated  aqueous  solution ;  neither  does  it  precipitate  soap. 
Further,  its  bactericidal  and  spore- killing  capacity  is  equal  to  that  of 
mercuric  chloride,  and  a  stronger  solution  than  the  04%  of  the  latter 
usually  employed  does  not  attack  the  skin.  These  qualities  indicate 
it  to  be  superior  to  the  chloride  as  a  disinfectant  for  the  hands  in 
surgical  work,  &c.  Subcutaneously,  it  is  less  toxic  than  mercuric 
chloride.  G.  S.  W. 

Action  of  Piperidine  and  Some  Other  Amines  on  Bacteria, 
and  Particularly  on  the  Bacillus  of  Glanders.  M.  Nicolle  and 
Albert  Frouin  [Ann.  Inst.  Pasteur,  1907,  21,  443 — 447). — Piperidine 
is  known  to  dissolve  coagulated  egg-albumin.  When  living  glanders 
bacilli  emulsified  with  distilled  water  are  incubated  at  37°  for  twenty- 
four  hours  with  piperidine,  mono-  or  di-methylamine,  mono-  or  di- 
ethylamine,  or  piperazine,  solution  takes  place.  If  the  emulsion  is 
sealed  up  with  the  amine  and  heated  at  100°  for  ten  minutes,  the 
solution  is  more  complete.  At  the  lower  temperature,  living 
bacilli  are  more  readily  dissolved  than  those  killed  previously  by  heat. 
The  dissolving  power  of  the  amine  is  a  function  of  its  dissociation 
in  aqueous  solution. 

Experiments  with  a  number  of  bacilli  showed  that  Bacillus 
Pestis  and  B.  pyocyanens,  like  the  bacillus  of  glanders,  dissolve 
almost  completely  in  piperidine.  B.  typhosus  and  B.  coli  leave  a 
certain  residue.  B.  anthracis  and  Staphylococcus  leave  still  more 
residue.  Tubercle  bacilli  are  to  a  certain  extent  soluble.  When 
freed  from  fat  and  dried,  their  solubility  is  naturally  greater. 
Diethylamine  shows  similar  solution  phenomena  with  emulsions  of 
these  micro-organisms. 

Intraperitoneal  injections  of  solutions  of  glanders  bacilli  in 
piperidine  and  diethylamine  from  which  the  amine  has  been  removed 
by  precipitation  and  washing  with  alcohol-ether  are  only  toxic  to 
guinea-pigs  infected  with  glanders  or  rendered  hypersensitive  by 
previous  injections  of  such  a  solution.  G.  S.  W. 

New  Process  for  Disinfecting  Drinking  Waters.  Emanuale 
Paterno  and  Masaniello  Cingolani  ( Gazzetta ,  1907,  37,  i,  313 — 367). 
— The  authors  have  made  an  exhaustive  study  of  the  disinfection  of 
drinking  water,  water  containing  sewage,  specific  pathogenic  organisms, 
&c.,  by  means  of  tachyol  or  silver  fluoride.  The  results  of  the  numerous 
experiments  are  given  in  full  in  the  two  memoirs  comprising  the  paper, 
the  principal  conclusions  being  as  follows. 

The  addition  of  1  part  of  tachyol  to  500,000  of  drinking  water 


714 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


produces  a  turbidity,  owing  to  the  precipitation  of  silver  chloride,  but 
in  less  than  twenty-four  hours  the  water  becomes  perfectly  clear.  No 
taste  is  imparted  to  water  by  as  much  as  1  part  of  tachyol  per  200,000. 
Animals  drink  freely  of  water  containing  tachyol,  even  in  relatively 
great  concentration,  without  harmful  results.  The  drinking  of  water 
treated  with  1  part  of  tachyol  per  500,000  introduces  into  the  organism 
never  more  than  O’OOl  gram  of  silver  per  litre.  Compared  with 
chlorine,  bromine,  or  ozone,  tachyol  is  extremely  active  in  destroying 
all  germs  with  the  exception  of  spore  forms  of  a  carbuncle  organism 
and  of  B.  subtilis ;  infection  of  the  former  by  drinking  water  is  not 
to  be  feared,  whilst  the  latter  is  harmless.  Water  disinfected  with 
chlorine,  bromine,  or  ozone  is  liable  to  become  contaminated  after  a 
short  time,  whilst,  after  treatment  with  tachyol,  water  remains  sterile 
for  a  long  period. 

Silver  fluoride  is  a  far  more  powerful  disinfectant  than  the  nitrate, 
the  use  of  which  has  been  proposed  for  this  purpose,  and  this  is  the 
case  even  with  water  containing  1  gram  of  sodium  chloride  per  litre. 

T.  H.  P. 

Charentes  Brandies.  E.  Kayser  and  A.  Demolon  ( Compt . 
rend.,  1907,  145,  205 — 208). — On  seeding  “  Folle  blanche”  musts 
with  a  pure  yeast,  isolated  from  Charentes  lees,  and  allowing  the 
wine  obtained  to  age  for  four  to  eight  months,  a  considerable 
amount  of  oxidation  occurs,  the  non-alcohol  coefficient  of  the  resulting 
brandies  being  double  the  maximum  value  for  brandies  given  by 
Rocques,  the  increase  being  principally  in  the  aldehydes  and  higher 
alcohols.  This  active  oxidation  seems  to  be  effected  by  the  aerobic 
yeast  which  develops  near  the  surface  of  the  fermenting  must,  and 
forms  a  ring  on  the  walls  of  the  flask.  There  appears  to  be  antagonism 
between  the  formation  of  aldehydes  and  that  of  esters  by  yeast,  a 
maximum  of  the  former  always  corresponding  with  a  minimum  of 
the  latter  in  the  same  medium ;  chemical  esterification  proceeds 
simultaneously  with  the  formation  of  esters  by  the  yeast,  and  is  not 
influenced  by  it.  Light  favours  the  production  of  higher  alcohols, 
whilst,  in  absence  of  light,  the  proportion  of  volatile  acids  is  increased. 
The  composition  of  the  nutrient  medium  is  of  the  greatest  importance 
for  the  proportion  of  higher  alcohols  obtained,  no  artificial  medium 
examined  yielding  so  much  of  these  alcohols  as  musts  prepared  from 
Charentes  grapes.  T,  H.  P. 

Distribution  of  Odoriferous  Principles  in  Plants.  Eugene 
Charabot  and  G.  Laloue  (Compt.  rend.,  1907,  145,  201 — 203). — The 
essence  of  verbena  flowers  contains  more  citral  than  the  essence  of  the 
leaves.  Fertilisation  is  coincident  with  an  increase  in  the  amount  of 
ethers  and  a  decrease  in  the  amount  of  citral.  The  reactions  of  the 
flower  favour  the  transformation  of  alcohol  into  citral,  and  so  con¬ 
tribute  to  increase  the  amount  of  a  relatively  soluble  product.  The 
destruction  of  odoriferous  principles  supplies  a  part  of  the  energy 
required  for  fertilisation,  and  it  is  chiefly  the  citral  which  dis¬ 
appears,  being  probably  oxidised.  N.  H.  J.  M. 
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Studies  on  Apple  Juice.  Herbert  C.  Gore  ( Proc .  Amer.  Soc. 
Biol.  Chemists,  1907,  xxxvii,  J.  Biol.  Chem.,  3). — The  juice  of  apples 
used  in  cider  makiog  becomes  richer  in  sugar  and  acid  as  the  season 
progresses.  Acetic  acid  is  found  in  the  juice  of  decayed  apples,  and, 
in  view  of  the  tendency  of  this  acid  to  retard  alcoholic  fermentation, 
the  use  of  decayed  apples  is  to  be  avoided.  W.  D.  H. 

Complete  Analysis  of  the  Fruit  of  [the  Tomato]  Lycopersicum 
esculentum.  Jacques  M.  Albahary  ( Com.pt .  rend.,  1907,  145, 
131 — 133). — The  fresh  substance  .contains  :  water,  93‘5;  nitrogenous 
substances,  0  95. ;  fat,  0‘20 ;  carbohydrates,  3-60 ;  ash,  0-74  ;  malic 
acid,  0'49  ;  citric  acid,  0T5,  and  oxalic  acid,  0'001%.  Most  of  the 
organic  acids  are  in  the  free  state.  Traces  of  tartaric  and  succinic 
acids  were  detected.  N.  H.  J.  M. 

Proteins  of  the  Pea  (Pisum  Sativum).  Thomas  B.  Osborne 
and  Isaac  F.  Harris  (J.  Biol.  Chem.,  1907,  3,  213 — 217). — The 
proteins  are  three  in  number,  and  can  be  most  readily  separated  by 
fractional  precipitation  from  a  sodium  chloride  solution  by  means  of 
ammonium  sulphate.  (1)  Legumin  is  a  globulin  which  is  not 
coagulated  even  when  heated  to  boiling  point ;  it  contains  17-75% 
nitrogen  and  0-46%  sulphur.  (2)  Yicilin  is  very  similar,  but 
is  coagulated  at  95°.  It  contains  17T5%  nitrogen  and  less 
sulphur  than  any  other  protein  (0-2%  to  0’08%).  (3)  Legumelin  is  an 

albumin,  and  coagulates  below  80°  ;  it  closely  resembles  the  leucosin  of 
wheat,  and  is  probably  a  tissue-protein  and  nob  a  reserve  food-protein. 

W.  D.  H. 

Presence  of  Raffinose  in  Taxus  baccata.  Henri  Herissey  and 
Ch.  Lefebvre  (t T.  Pharm.  Chim.,  1907,  [vi],  26,  56 — 62). — The 
authors  have  isolated  raffinose  and  sucrose,  the  latter  not  quite  pure, 
from  the  leaves  and  twigs  of  Taxus  baccata.  T.  H.  P. 

The  Role  of  the  Oxidising  Power  of  Roots  in  Soil  Fertility. 

Oswald  Schreiner  and  Howard  S.  Reed  [Proc.  Amer.  Soc.  Biol. 
Chemists,  1907,  xxiv — xxv,  J.  Biol.  Chem.,  3). — Growing  roots 
possess  well-defined  oxidising  power,  due  principally  to  enzyme  activity. 
This  can  be  demonstrated  .by  the  use  of  such  reagents  as  a-naphthyl- 
amine,  benzidine,  and  vanillin,  which  form  insoluble  dyes  when 
oxidised  by  the  roots.  Fertilisers  promote  the  oxidising  activity  of  the 
roots,  and  the  action  is  greater  in  fertile  soils  and  their  extracts  than 
in  unproductive  soils  and  their  extracts.  Oxidation  is  also  valuable  in 
aiding  the  decomposition  of  vegetable  matter  in  the  soil.  W.  D.  H. 

The  Products  of  Germination  Affecting  Soil  Fertility. 

Oswald  Schreiner  and  M.  X.  Sullivan  (Proc.  Amer.  Soc.  Biol. 
Chemists,  1907,  xxv — xxvi,  J.  Biol.  Chem,  3). — The  water  in  which 
seeds  have  germinated,  or  in  which  seedlings  have  grown,  is  a  bad  culture 
medium  for  a  second  crop.  The  juice  expressed  from  the  seeds  or 
seedlings  is  toxic  to  growing  plants,  inhibiting  their  life  activity,  the 
oxidation  at  their  roots,  and  the  amount  of  leucine  and  tyrosine  produced. 
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This  juice  contains  a  trace  of  choline,  xanthine  bases,  and  soluble 
organic  phosphorus  compounds ;  but  'whether  the  toxic  action  is  due 
to  these  or  other  substances,  or,  in  part,  to  anti-enzymes,  has  not 
yet  been  determined.  .  W.  D.  H. 

Secondary  Decomposition  Products  of  Proteins  in  Soils. 

Oswald  Schreiner  and  Edmund  C.  Shorey  ( Proc .  Amer.  Soc.  Biol. 
Chemists,  1907,  xxxviii — xxxix,  J.  Biol.  Chem.,  3). — At  present, 
no  accurate  knowledge  exists  in  regard  to  the  composition  of  the 
organic  nitrogenous  compounds  in  soils,  which  are  evidently  decom¬ 
position  products  of  proteins.  In  the  present  research,  picoline- 
carboxylic  acid  was  isolated,  and  also  indications  of  the  presence  of 
pyruvic  acid  found.  W.  D.  H. 

Origin  of  the  Deposits  of  Colouring  Matters  in  Red  Wines. 

Auguste  Trillat  {Compt.  rend.,  1907,  144,  1439 — 1441). — The  pro¬ 
duction  of  the  deposits  takes  place  when  aldehyde  is  formed  or  when 
the  quantity  of  aldehyde  present  is  increased.  This  is  brought  about 
by  the  rapid  aeration  of  the  wine  and  by  some  diseases,  especially  that 
which  produces  bitterness.  The  conversion  of  the  alcohol  into  aldehyde 
is  therefore  one  of  the  causes,  if  not  the  chief  one,  of  the  formation 
of  the  deposits.  N.  H.  J.  M. 

Coloration  of  Brown  Bread.  Gabriel  Bertrand  and  W. 
Mutermilch  {Compt.  rend.,  1907,  144,  1444 — 1446). — It  was  shown 
previously  that  the  coloration  of  brown  bread  is  due  to  a  tyrosinase  very 
•resistant  to  heat  {ibid.,  1285).  The  process  is  the  result  of  two 
different  diastatic  actions,  in  the  first  of  which  a  colourless  chromogen, 
having  the  essential  characteristics  of  tyrosine,  is  liberated,  whilst  the 
second  brings  about  the  combination  of  the  chromogen  with  atmo¬ 
spheric  oxygen,  yielding  a  brown  product. 

The  diastatic  substance  which  produces  tyrosine  is  a  protease, 
glulenase.  It  is  inactive  in  alkaline  media  and  acts  better  in  acid  than 
in  neutral  media.  N.  H.  J.  N. 
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Estimation  and  Recognition  of  Hydrochloric  Acid  in  the 
Gastric  Contents  by  a  New  Reagent.  Joseph  H.  Kastle  and 
H.  L.  Amoss  ( Proc .  Amer.  Soc.  Biol.  Chemists,  1907,  xi— xii,  J.  Biol. 
Chem.,  3). — Red  cabbage  is  macerated  in  water,  the  solution  bleached 
with  sulphur  dioxide,  boiled  to  expel  excess  of  acid,  and  filtered.  The 
normal  contents  of  the  stomach  cause  the  solution  to  become  purplish- 
red,  and  the  amount  of  hydrochloric  acid  to  which  this  is  due  can 
be  determined  by  a  Dubosc-Pellin  colorimeter.  W.  D.  H. 

Separation  of  Tellurium  from  the  Heavy  Metals  and  the 
Formation  of  Cupric  Acid.  Bohuslav  Brauner  and  Bohumil 
Kuzma  ( Ber .,  1907,  40,  3362 — 3371). — The  method  of  reducing  and 
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precipitating  tellurium  by  means  of  sulphur  dioxide  does  not  yield 
accurate  results,  as  small  amounts  of  other  metals  are  carried  down 
with  the  tellurium  (Trans.,  1895,  67,  549).  The  amounts  of  copper 
precipitated  are  larger  than  those  of  bismuth  or  antimony,  and  the 
amount  increases  with  the  amount  of  copper  present  in  the  solution 
and  with  the  length  of  time  during  which  the  sulphur  dioxide 
is  used. 

The  authors  recommend  oxidising  the  tellurium  to  telluric  acid  and 
then  precipitating  the  heavy  metals  with  hydrogen  sulphide.  The 
oxidation  is  most  effectively  accomplished  by  means  of  excess  of 
ammonium  persulphate  in  the  presence  of  potassium  hydroxide ;  the 
excess  of  persulphate  can  be  removed  subsequently  by  boiling.  The 
tellurium  in  the  form  of  telluric  acid  is  most  readily  estimated  by 
reducing  with  hydrochloric  acid  and  precipitating  with  sulphurous 
acid. 

During  the  oxidation  of  a  solution  containing  both  copper  and 
tellurium  with  ammonium  persulphate,  an  intense  ruby-red  coloration  is 
produced,  which  is,  however,  destroyed  by  excess  of  persulphate.  This 
coloration  is  attributed  to  the  formation  of  a  derivative  of  cupric  acid 
(compare  Moser,  this  vol.,  ii,  549),  namely,  a  tellurocupric  acid  deriva¬ 
tive.  By  processes  of  hydrolysis,  dark  red  or  violet  precipitates  have 
been  obtained,  which  have  the  composition  2K20,Cu203,3Te03,a5H20 
and  2K20,Cu0,2Cu203,3Te03,a:H20,  and  are  extremely  unstable. 

A  compound,  2Ki0,Cu0,Cu203,2Te03,a:H20,  has  been  obtained  by 
the  electrolytic  oxidation  of  telluric  acid  in  alkaline  solution,  using  a 
copper  anode. 

A  silver  compound,  5Ag„0„,  Ag20,9Te0„,  has  also  been  obtained. 

J.  J.  S. 

Estimation  of  Phosphorous  Acid.  Charles  Marie  and  A. 
Lucas  ( Compt .  rend.,  1907,  145,  60 — 62). — Phosphorous  acid  is  much 
more  rapidly  oxidised  by  potassium  permanganate  in  alkaline  than  in 
acid  solution.  For  the  estimation  of  phosphorous  acid  or  phosphites, 
the  following  procedure  is  recommended.  Excess  of  potassium 
carbonate  is  weighed  into  a  flask,  and  a  known  volume  of  standard 
permanganate  solution  is  added.  The  flask  is  warmed  on  a  water- 
bath  at  80°,  and  the  solution  of  phosphorous  acid  or  phosphite  in¬ 
troduced.  The  solution  is  digested  for  fifteen  minutes  at  80°,  then 
the  excess  of  permanganate  is  decomposed  by  addition  of  a  known 
volume  of  a  strongly  acid  solution  of  Mohr’s  salt  (previously  titrated 
against  the  permanganate  solution),  and  the  excess  of  ferrous  salt 
determined  by  titration  against  the  standard  permanganate  solution. 
The  latter  is  preferably  standardised  by  means  of  calcium  formate, 
since  this  can  be  substituted  for  the  phosphorous  acid  without 
alteration  of  any  other  condition.  The  method  gives  results  which 
agree  with  those  obtained  by  the  gravimetric  method  by  reduction 
of  mercuric  chloride.  E.  H. 

Chemical  Method  for  the  Determination  of  Available 
Phosphoric  Acid  in  Soils.  Alexius  de  Sigmond  (J.  Amer.  Chem. 
Soc .,  1907,  29,  929 — 936). — The  phosphoric  acid  present  in  a  soil 
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may  be  divided  into  two  parts  :  the  more  easily  soluble  part,  which  dis¬ 
solves  when  the  soil  is  treated  with  nitric  acid  in  such  amount  that  the 
acidity  of  the  resulting  solution  is  equivalent  to  not  less  than  200  mg. 
or  more  than  1000  mg.  of  N205  per  litre,  and  the  less  readily  soluble 
part,  which  dissolves  only  when  the  acidity  of  the  solution  is  greater 
than  1000  mg.  of  N205  per  litre  (compare  Schloesing,  Abstr.,  1899,  ii, 
449).  The  examination  of  a  large  number  of  Hungarian  soils  shows  that, 
in  general,  the  amount  of  the  easily  soluble  phosphoric  acid  increases, 
but  its  availability  for  plant  culture  decreases,  with  increasing  basicity 
of  the  soil.  As  a  rule,  soils  containing  more  than  74  mg.  of  easily 
soluble  phosphoric  acid  per  100  grams  do  not  require  the  addition  of 
a  phosphate  fertiliser  ;  in  the  case  of  soils  approaching  this  limit,  the 
need  for  phosphoric  acid  must  be  decided  by  cultivation  experiments. 

g.  y. 

Estimation  of  Minute  Traces  of  Arsenic.  The  Insensitive¬ 
ness  of  Zinc.  Alfred  C.  Chapman  (Analyst,  1907,  32,  247 — 248). — 
In  rendering  zinc  sensitive  by  means  of  a  cadmium  salt,  the  best  results 
appear  to  be  obtained  when  about  4  grams  of  cadmium  sulphate  are 
used  in  the  evolution  flask  with  from  10  to  15  grams  of  zinc.  Whilst 
there  is  usually  no  great  difficulty  in  depositing  the  cadmium  correctly, 
samples  of  zinc  are  met  with  occasionally  which  are  very  difficult 
to  coat.  It  is  better  to  reject  such  samples  than  to  waste  time 
in  trying  to  render  them  sensitive.  Re-granulation  sometimes 
materially  alters  the  sensitiveness  of  such  samples.  W.  P.  S. 

Application  of  Palladium  as  a  Catalyst  in  Elementary 
Analysis.  Arnold  Jacobsen  and  Georg  Landesen  (Ber.,  1907,  40, 
3217 — 3225). — Palladinised  asbestos,  prepared  by  precipitating  a 
solution  of  palladium  dichloride  with  an  alkaline  solution  of  sodium 
formate  in  the  presence  of  asbestos,  serves  as  the  catalyst ;  it  contains 
17'7%  of  palladium,  and  1*6  grams  only  are  required.  For  substances 
containing  carbon,  hydrogen,  and  oxygen,  a  hard  glass  tube,  ab,  35  cm. 
long  and  1  cm.  in  diameter,  is  required  ;  6  cm.  from  one  end  the  area 
of  the  tube  is  diminished  to  one-half  for  a  distance  of  15  cm.,  cd.  In 
this  constricted  part  of  the  tube,  the  catalyst  is  placed  and  kept 
in  position  by  a  small  bored  porcelain  stopper  at  c.  The  porcelain 
boat  is  placed  in  bd,  the  end  b  is  attached  to  the  source  of  the 
purified  air  or  oxygen,  and  a  to  the  absorption  apparatus.  The  tube, 
wrapped  in  asbestos,  is  placed  in  an  iron  trough,  which  is  maintained 
at  a  low  red  heat  under  the  portion  cd.  The  combustion  is  performed 
with  the  usual  precautions  as  to  heating,  and  requires  from  30  to 
40  minutes.  When  the  substance  to  be  analysed  contains  nitrogen, 
the  part  ac  of  the  tube  is  25  cm.  long  and  contains  two  small 
boats  filled  with  lead  peroxide,  maintained  at  200 — 300°.  A  similar 
arrangement  is  adopted  in  the  case  of  substances  containing  sulphur, 
the  percentage  of  which  can  be  estimated  by  shaking  the  lead 
peroxide  for  two  hours  with  a  5%  solution  of  sodium  carbonate 
and  precipitating  an  aliquot  part  of  the  solution  with  barium  chloride. 

C.  S. 
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Elementary  Analysis  of  Proteids  Containing  Phosphorus. 
Max  Dennstedt  ( Zeitsch .  physiol.  Chem.,  1907,  52,  181 — 183). — In 
reply  to  Erlandsen  (ibid.,  51,  86),  it  is  pointed  out  that  good  results  for 
carbon  and  hydrogen  can  be  obtained  by  the  author’s  method  if  the 
double  oxygen  supply  is  made  use  of,  and  if  an  unglazed  porcelain 
combustion  boat  is  employed.  In  the  latter  case,  the  phosphoric  acid 
produced  is  absorbed  by  the  boat,  and  the  carbon  can  be  completely 
burnt.  If  the  compound  is  rich  in  phosphorus,  it  is  advisable  to  take 
the  residue  of  phosphoric  acid  and  carbon  in  the  boat,  to  extract  it 
with  dilute  hydrochloric  acid,  and  then  to  complete  the  combustion. 

J.  J.  S. 

Apparatus  for  the  Estimation  of  Carbon  Dioxide  in 
Carbonates.  P.  Malherbe  (Ann.  Chim.  anal.,  1907,  12,  261 — 263). — 
In  the  apparatus  described,  particular  attention  is  paid  to  the  drying 
of  the  carbon  dioxide,  especially  during  any  rapid  evolution  of  the  gas. 
For  this  purpose,  the  drying  part  of  the  apparatus  consists  of  a 
cylindrical  vessel  sealed  into  the  top  of  the  evolution  flask,  and  an 
inner  cylinder  forming  a  stopper  and  reaching  nearly  to  the  bottom  of 
the  first.  The  gas  rises  through  a  tube  to  the  top  of  the  inner 
cylinder,  then  passes  under  its  lower  edge  and  through  the  sulphuric 
acid,  finally  escaping  through  a  side-tube  on  the  outer  cylinder.  All 
the  parts  are  readily  taken  apart  for  cleaning.  W.  P.  S. 

Estimation  of  Potassium  by  the  Platinic  Chloride  Method. 

Henri  J.  F.  de  Yries  (Chem.  Weekblad,  1907,  4,  455 — 462.  Compare 
this  vol.,  ii,  504). — The  author  gives  further  particulars  of  his  work  on 
the  estimation  of  potassium  by  the  platinic  chloride  method. 

A.  J.  W. 

New  Practical  Method  for  Estimating  Potassium.  Nazareno 
Tarugi  (Gazzetta,  1907,  37,  i,  381 — 385.  Compare  A bstr.,  1904,  ii,  590). 
— The  author  replies  to  the  criticisms  of  Pajetta  (A bstr.,  1906,  ii,  804) 
and  shows  that  the  latter  has  made  errors  in  the  experimental  part  of 
his  work  and  possibly  also  in  his  calculations.  The  author  has 
repeatedly  tested  his  method  for  estimating  potassium  and  has 
invariably  obtained  good  results.  T.  H.  P. 

Ignition  of  Barium  Sulphate.  P.  Truchot  (Ann.  Chim.  anal., 
1907,  12,  267 — 268). — The  author  finds  that  reduction  of  barium 
sulphate  may  take  place  if  the  sulphate  is  moist  at  the  commencement 
of  the  ignition.  This  reduction  may  be  demonstrated  by  the  alkaline 
reaction  of  the  ignited  residue  towards  phenolphthalein.  Prolonged 
ignition  of  the  residue  causes  re-oxidation  to  sulphate  to  take  place. 

W.  P.  S. 

Effect  of  Sulphuric  Acid  on  the  Deposition  of  Metals  when 
using  a  Mercury  Cathode  and  Rotating  Anode.  Lily  G. 
Kollock  and  Edgar  F.  Smith  (J.  Amer.  Chem.  Soc.,  1907,  29, 
797 — 806). — A  series  of  experiments,  illustrated  by  curves,  with  zinc, 
copper,  cadmium,  iron,  cobalt,  and  nickel  salts  in  the  presence  of  varying 
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amounts  of  free  sulphuric  acid.  The  volume  of  the  salt  solution  was 
10  c.c.,  containing  about  0‘25  gram  of  metal.  The  current  was  main¬ 
tained  at  two  amperes,  while  the  pressure  varied  from  2  to  4 '5  volts. 
Separations  of  cadmium  from  aluminium,  cadmium  from  magnesium^ 
cadmium  from  chromium,  and  copper  from  aluminium  were  also 
studied. 

It  was  found  that  an  increased  quantity  of  free  sulphuric  acid  exerts 
a  retarding  influence  on  the  electrolytic  deposition  of  the  metals. 

L.  de  K. 

Detection  of  Small  Quantities  of  Thallic  Salts  in  Presence 
of  Thallous  Salts.  Luigi  Marino  ( Gazzetta ,  1907,  37,  i,  55 — 58). 
— Small  quantities  of  thallic  salts  in  presence  of  thallous  salts  may  be 
detected  as  follows.  To  the  very  dilute  solution,  rendered  alkaline 
by  means  of  a  few  drops  of  potassium  hydroxide  solution,  are  added 
a  little  saturated  a-naphthol  solution  and  then  a  very  small  quantity 
of  dimethyl-p-phenylenediamine  hydrochloride.  If  thallic  salts  are 
present,  the  blue  colour  of  the  indophenols  is  obtained.  This  reaction 
is  far  more  sensitive  than  that  with  potassium  iodide,  and,  even  in 
presence  of  thallous  salts,  admits  of  the  detection  of  1  part  of 
thallium,  existing  as  thallic  salts,  in  30,000  parts  of  water.  The 
reaction  is  not  diminished  in  sensibility  by  the  presence  of  salts  of 
potassium,  sodium,  or  ammonium,  but  it  loses  its  value  when  the 
solution  contains  other  oxidising  substances,  such  as  ferric  salts  or 
ammonium  persulphate.  T.  II.  P. 

Iodometric  Estimation  of  Copper.  Frank  A.  Gooch  and 
F.  H.  Heath  ( Amer .  J.  Sci.,  1907,  [iv],  24,  65 — 74;  Zeitsch. 
anorg.  Chem.,  1907,  55,  119 — 129). — This  process  has  been  several 
times  criticised  adversely.  By  carefully  following  the  authors’ 
directions,  very  accurate  results  may,  however,  be  obtained. 

The  solution,  which  should  contain  no  more  than  0-3  gram  of 
copper  and  at  most  3  c.c.  of  sulphuric,  hydrochloric,  or  nitric  acid, 
or  25  c.c.  of  50%  acetic  acid,  is  diluted  to  100  c.c.  Five  grams  of 
pure  potassium  iodide  are  added,  and  the  iodine  liberated  is  titrated 
as  usual  with  standard  thiosulphate.  If  the  reaction  is  still  in¬ 
complete  when  25  c.c.  of  Nf  10  thio  sulphate  have  been  used,  a  few 
more  grams  of  potassium  iodide  should  be  added.  L.  de  K. 

Iodometric  Estimation  of  Mercury.  Erwin  Rupp  (Ber.,  1907, 
40,  3276 — 3277). —  Omission  to  shake  vigorously  after  addition  of 
formaldehyde  (Abstr.,  1906,  ii,  902)  occasions  low  results.  It  is 
recommended  to  work  with  small  quantities  and  to  shake  for  one 
to  two  minutes,  mere  contact  not  being  sufficient.  W.  R. 

Estimation  of  Manganese  in  Wine.  A.  Hubert  {Ann.  Chim. 
anal.,  1907,  12,  264 — 267). — It  is  recommended  that  the  hydro¬ 
chloric  acid  solution  of  the  ash  of  the  wine  be  treated  with  a  little 
ferric  chloride,  and  that  the  iron  and  aluminium  be  then  precipitated 
as  basic  salts  in  the  usual  manner.  This  precipitate  must  be 
dissolved  and  again  precipitated,  as  it  retains  traces  of  manganese. 
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The  calcium  is  precipitated  by  the  addition  of  ammonium  oxalate  to 
the  acid  filtrate  from  the  ii-on  precipitate,  and  the  manganese  is 
then  separated  in  alkaline  solution  by  means  of  an  oxidising  agent. 
Most  wines  contain  much  less  than  0-01  gram  of  manganese  per 
litre,  and  any  in  excess  of  this  quantity  must  be  considered  as 
added.  Permanganate  is  sometimes  added  to  wine  for  bleaching 
purposes,  and  to  oxidise  the  excessive  quantity  of  sulphur  dioxide 
present  in  certain  wines.  W.  P.  S. 

Use  of  a  Rotating  Anode  in  the  Electrolytic  Precipitation 
of  Uranium  and  Molybdenum.  Edgar  T.  Wherry  and  Edgar 
F.  Smith  (J.  Amer.  Chem.  Soc.,  1907,  29,  806 — 808). — Uranium  may 
be  completely  precipitated  electrolytically  from  the  solution  containing 
acetic  acid  and  sodium  acetate.  Good  results  are  also  obtained  with 
sodium  carbonate  as  electrolyte. 

Molybdenum  is  completely  precipitated  on  the  cathode  as  hydrated 
sesquioxide  in  the  presence  of  free  sulphuric  acid  and  potassium 
sulphate.  L.  de  K. 

Dry  Lead  Defecation  in  Raw  Sugar  Analysis.  William 
D.  Horne  (J.  Amer.  Chem.  Soc.,  1907,  29,  926 — 929.  Compare 
Abstr.,  1906,  ii,  400). — A  reply  to  criticisms  by  Pellet  (Bull.  Assoc, 
chim.  Suer.  Dist .,  1907,  24,  473).  The  results  of  experiments  are 
quoted  to  show  that  the  precipitate  does  not  occlude  sugar,  and  that 
the  amount  of  lead  dissolved  in  the  filtrate  is  too  small  to  affect 
appreciably  the  polariscopic  readings.  G.  Y. 

Red  Coloration  in  the  Iodoform  Test  for  Acetone  in 
Urine.  William  H.  Welker  ( Proc .  Amer.  Soc.  Biol.  Chemists,  1907, 
xxvii — xxviii,  J.  Biol.  Chem.,  3). — In  applying  the  iodoform  test  for 
acetone  to  urinary  distillates,  a  pink  to  red  coloration  is  sometimes 
observed.  This,  which  has  long  puzzled  investigators,  is  simply  due 
to  thymol,  which  has  been  added  as  an  antiseptic  to  the  urine.  The 
coloured  product  is  Messinger  and  Vortmann’s  di-iodotbymol  (Abstr., 
1889,  1151).  W.  D.  H. 

Characteristic  Reaction  of  Free  Tartaric  Acid.  Achille 
Tagliavini  (Boll.  chim.  farm.,  1907,  40,  493 — 495). — Ganassini 
(ibid.,  1903,  42,  515)  has  shown  that  when  an  aqueous  solution  of 
tartaric  acid  is  treated  with  minium,  the  supernatant  liquid  deposits 
crystalline  lead  tartrate  ;  after  removal  of  the  latter  by  filtration,  the 
liquid  still  contains  a  lead  salt,  and  when  boiled  with  potassium 
thiocyanate,  rapidly  becomes  black,  lead  sulphide  being  precipitated 
and  hydrogen  sulphide  liberated.  The  author  finds  that  when  formic, 
acetic,  or  succinic  acid  is  used  instead  of  tartaric  acid,  no  hydrogen 
sulphide  is  evolved,  whilst  with  oxalic  or  citric  acid,  hydrogen  sulphide 
is  liberated,  but  no  blackening  of  the  solution  occurs.  The  formation 
of  lead  sulphide,  characteristic  of  tartaric  acid,  is  found  to  be  due 
partly  to  the  tartaric  acid  itself  and  partly  to  readily  oxidisable 
substances  produced  by  the  action  of  the  minium  on  the  acid. 

T.  H.  P. 
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Source  of  Error  in  the  Use  of  Light  Petroleum  as  an 
Extracting  Medium.  John  Marshall  (Amer.  J.  Pharm.,  1907,  79, 
315 — 317;  Proc.  Amer.  Soc.  Biol.  Chemists,  1907,  xx — xxi,  J.  Biol. 
Chem.,  3). — Attention  is  called  to  the  fact  that  light  petroleum  from 
the  Pennsylvania  oil  field,  although  redistilled,  may  nevertheless  yield 
a  decided  residue  after  being  kept  for  some  time  in  contact  with  a 
limited  amount  of  air.  L.  de  K. 

New  Characteristic  Constants  for  Oils.  Emile  Louise  and 
E.  Sauvage  ( Compt .  rend.,  1907,  145,  183 — 185). — By  determining 
the  temperatures  at  which  20  c.c.  of  acetone  become  completely 
miscible  with  quantities  of  an  oil  varying  from  about  15  to  30  grams, 
a  curve  is  obtained  which  is  characteristic  for  any  one  oil,  and  may  be 
employed  for  the  detection  of  adulteration.  T.  H.  P. 

Determination  of  the  Iodine  Numbers  of  Oils.  Luigi 
Mascarelli  and  A.  Blasi  ( Gazzetta ,  1907,  37,  i,  113 — 124). — 
The  authors  have  determined  the  iodine  numbers  of  various  oils, 
and  also  of  several  acids  occurring  in  oils,  both  by  Wys*  method  and 
by  Panchaud’s  modification  of  the  Hanus  method,  the  duration 
of  the  actions  being  extended,  in  some  cases,  to  several  days.  With 
Wys’  method  and  action,  one  hour  gives  concordant  numbers, 
which  are  generally  slightly  higher  than  those  obtained  by  the  Hiibl 
method,  and  are  influenced,  to  some  extent,  by  the  temperature  of 
working.  The  numbers  given  by  the  Hanus  method  are  lower  than 
those  yielded  by  the  Wys  method,  and  agree  well  with  the  Hiibl 
values.  Hanus’  solution,  as  modified  by  Panchaud  ( Schweiz .  Woch. 
Pharm.,  1904,  42,  113 — 118),  is  readily  prepared  and  keeps  well, 
whilst  the  results  given  by  it  do  not  change  appreciably  even  if  the 
reaction  is  continued  for  a  further  two  hours.  This  constancy  of 
results  is  probably  dependent  on  the  fact  that  the  reaction  between 
the  iodine  and  unsaturated  compounds  in  the  oil  is  complete,  and  is 
not  accompanied  by  secondary  reactions  in  which  hydrogen  atoms  are 
substituted  in,  or  halogen  hydracid  eliminated  from,  the  halogen 
compounds  formed.  T.  H.  P. 

Influence  of  Oxygen  and  Nitrogen,  Sunlight  and  Darkness 
on  the  Iodine  and  Saponification  Numbers  of  Olive  Oil. 
Leon  A.  Ryan  and  John  Marshall  (Amer.  J.  Pharm.,  1907,  79, 
308 — 315). — The  influence  of  oxygen  on  olive  oil  is  to  decrease  the 
iodine  number,  but  to  increase  the  saponification  number.  It  also 
causes  the  oil  to  become  rancid,  and  has  a  bleaching  action.  Sterilised 
oil  kept  in  the  dark  gives  a  slightly  higher  iodine  number  than  when 
exposed  to  diffused  sunlight,  but  it  gives  a  somewhat  lower  saponification 
number. 

When  kept  in  an  atmosphere  of  pure  nitrogen,  there  is  no  change 
in  the  iodine  number,  either  with  sterilised  or  non-sterilised  oil,  but 
there  is  an  increase  in  the  saponification  number.  There  is  not  the 
slightest  tendency  of  the  oil  to  become  rancid.  L.  de  K. 

Detection  of  Foreign  Fats  in  Lard.  Alexandre  Leys  (Compt. 
rend.,  1907,  145,  199 — 201). — Lard  is  often  adulterated  with  oil,  the 
lowering  of  the  content  of  glycerides  thus  produced  being  remedied 
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by  the  addition  of  foreign  fats.  Such  addition  can  be  detected 
by  determining  the  melting  point  of  the  olein-free  glycerides 
separated  from  the  lard.  These  glycerides  may  be  isolated  by  the 
following  method.  Two  grams  of  the  fat  are  weighed  in  a  wide¬ 
necked  conical  flask,  mixed  with  4  grams  of  mercuric  oxide  and 
50  c.c.  of  glacial  acetic  acid,  and  boiled  for  five  minutes  on  an  asbestos 
plate,  the  flask  being  fitted  with  a  reflux  condenser.  After  cooling  for 
two  hours,  during  which  time  mercurous  acetate  crystallises  out  and 
the  glycerides  separate,  the  mass  is  heated  at  50°  on  a  water-bath, 
mixed  with  50  c.c.  of  absolute  alcohol,  and  left  all  night.  The 
separated  glycerides  are  filtered  off  on  a  small  filter,  washed  with 
100  c.c.  of  absolute  alcohol,  allowed  to  dry  in  the  air,  and  exhausted 
with  50  c.c.  of  benzene,  which  dissolves  the  fatty  matter  and  leaves 
the  mercurous  acetate.  The  benzene  solution  is  evaporated  on  a 
water-bath  and  the  residue  kept  for  twelve  hours  in  a  cool  place,  after 
which  its  m.  p.  is  determined.  The  following  are  the  m.  p’s,  of  the 
glycerides  thus  isolated  from  the  principal  fats  :  beef  fat,  55-8 — 56'2°; 
veal  fat,  53 — SSA0;  mutton  fat,  57'4°;  horse  fat,  53°;  oleomargarin, 
52-6°;  pork  fat,  60’4 — 608°;  fat  of  cow’s  milk,  48 — 50*6°;  butter, 
49 — 52°  ;  cacao  butter,  55’8 — 58*8° ;  cottonseed  margarin,  55‘8°.  Any 
lard  yielding  glycerides  having  a  m.  p.  lower  than  60°  should  be 
suspected. 

The  iodine  number  of  the  glycerides  is  negligible,  being  only 
0-6 — 0‘7  per  100  grams.  The  constitution  of  the  glycerides  remains 
unchanged  when  the  proportion  of  solvent  used  is  altered,  and  the 
m.  p.  of  the  deposits  is  constant  for  any  particular  animal  fat,  no 
matter  from  what  part  of  the  animal  it  is  obtained.  With  fats,  the 
production  of  which  depends  on  intermittent  physiological  phenomena, 
such  as  that  of  cow’s  milk,  a  certain  variation  in  m.  p.  is  observed. 

T.  H.  P. 

Estimation  of  Fat  in  Copra.  W.  H.  Bloemendal  ( Pharm . 
Weekblad,  1907,  44,  873 — 880). — The  copra  is  reduced  to  a  fine  state 
of  division  by  the  aid  of  a  file,  and  boiled  in  a  150  c.c.  measuring 
flask  with  125  c.c.  of  benzene  for  three  hours.  When  cold,  the  contents 
are  made  up  to  160  c.c.,  thoroughly  agitated,  and  allowed  to  remain 
half  an  hour.  100  c.c.  are  filtered  rapidly  into  a  weighed  flask,  the 
solvent  distilled,  and  the  residue  dried  for  two  hours  at  95°. 

A.  J.  W. 

Reaction  for  Distinguishing  between  a-  and  /3-Naphthol 
Camphorides  by  Means  of  Piperonaldehyde.  Thiery  (/.  Pharm. 
Chim.,  1907,  [vi],  26,  62 — 63). — On  adding  to  a  drop  of  a-  or  /?-naphthol 
camphoride  five  drops  of  a  1%  solution  of  piperonaldehyde  in  95% 
alcohol  and  then  4  c.c.  of  pure  sulphuric  acid,  a  greenish-yellow  color¬ 
ation  is  obtained  with  the  ^-derivative  and  a  red  dichroic  liquid, 
appearing  violet  in  thin  layers,  with  the  a-compound.  Other  similar 
compounds  give  the  following  colorations  with  the  reagent :  phenol 
mono-  or  semi-camphoride,  red ;  phenol  mentholide  (1  part  of  phenol 
and  3  parts  of  menthol),  orange  with  violet  tint ;  salol  camphoride 
(3  parts  salol,  2  parts  camphor),  brown ;  resorcinol  dicamphoride, 
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blood-red ;  thymol  camphoride  (1  part  thymol,  1  part  camphor), 
carmine.  T.  H.  P. 

Modification  of  Regnard’s  Ureometer.  M.  Emmanuel  Pozzi- 
Escot  (Ann.  Ghim.  anal.,  1907,  12,  263 — 264). — The  modification  con¬ 
sists  in  the  substitution  of  glass  stoppers  for  the  india-rubber  stoppers 
usually  employed.  The  stoppers  are  hollow  ;  the  one  closing  the 
outlet  end  of  the  apparatus  is  drawn  out  to  form  a  short  tube,  whilst 
the  other  stopper  is  pierced  with  a  small  hole,  which,  on  turning  the 
stopper,  may  be  made  to  coincide  with  a  hole  in  the  side  of  the  tube. 

W.  P.  S. 

Qualitative  Separation  of  Ferrocyanides,  Perricyanides, 
and  Thiocyanates.  Philip  E.  Browning  and  Howard  E.  Palmer 
(Amer.  J.  Sci.,  1907,  [iv],  23,  448 — 450  ;  Zeilsch.  anorg.  Chem.,  1907, 
54,  315 — 318). — The  solution  is  acidified  with  acetic  or  hydrochloric 
acid  and  precipitated  with  thorium  nitrate.  To  make  the  thorium  ferro- 
cyanide  settle  more  readily,  a  little  asbestos  is  added  and  the  mixture 
well  shaken.  To  the  filtrate  is  added  cadmium  chloride,  which 
precipitates  the  ferricyanide,  and  the  thiocyanate  is  then  tested  for  with 
hydrochloric  acid  and  ferric  chloride.  The  ferrocyanide  and  ferri¬ 
cyanide  radicles  may  be  recovered  from  their  respective  precipitates 
by  treating  these  with  aqueous  potassium  hydroxide.  The  solutions 
are  then  acidified  with  hydrochloric  acid  and  tested  with  ferric 
chloride  and  ferrous  sulphate  respectively.  L.  de  K. 

General  Method  for  Alkaloidal  Assay.  M.  H  Webster  (Amer. 
J.  Pharm.,  1907,  79,  301 — 307). — 10  c.c.  of  the  fluid  extract  (or 
2  grams  of  solid  extract  dissolved  in  10  c.c.  of  proof  spirit)  are  slowly 
added  to  a  solution  of  1‘5  grams  of  tartaric  acid  in  85  c.c.  of  absolute 
alcohol,  and  the  whole  is  then  made  up  with  alcohol  to  100  c.c.  50  c.c. 
of  the  filtrate  are  evaporated  to  dryness  in  a  flat  dish  and,  when  cold, 
the  residue  is  dissolved  in  10  c.c.  of  Nj 2  sulphuric  acid.  The 
solution  is  filtered  through  cotton-wool,  and  the  insoluble  matter 
washed  twice  with  5  c.c.  of  water.  The  filtrate  and  washings  are 
now  shaken  with  a  mixture  of  16  c.c.  of  chloroform  and  4  c.c.  of  ether, 
4  c.c.  of  20%  potassium  hydroxide  solution  being  also  added.  The 
chloroform  layer  is  washed  twice  with  15  c.c.  of  water,  and  then 
filtered  through  cotton-wool  into  a  separator  of  about  150  c.c.  capacity. 
After  repeating  the  extraction  with  the  chloroform  mixture  a  few 
times,  the  united  extracts  are  shaken  with  excess  of  N/50  or  N/100 
sulphuric  acid,  and,  after  rejecting  the  bottom  layer,  the  free  acid 
is  titrated  with  Nj 50  sodium  hydroxide,  using  an  ethereal  solution  of 
iodoeosin,  or  cochineal,  as  indicator.  L.  de  K. 
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Emission  Spectra  of  Phosphorus.  Peter  Geuter  (Ohem. 
Zentr.  1907,  ii,  205 — 206  ;  from  Zeitsch.  wiss.  Photograph .  Photophys . 
Photochem.,  1907,  5,  1 — 23). — The  line  spectrum  of  phosphorus  has 
been  produced  by  means  of  a  Geissler  tube,  electric  sparks,  and  from 
potassium  phosphate  in  an  electric  arc.  Whilst  the  arc  spectrum  was 
found  to  be  independent  of  the  conditions  of  the  experiment  the  other 
spectra  were  affected  by  self-induction  in  the  circuit  and  by  the  inter¬ 
position  of  a  spark  gap.  The  effect  of  strong  self-induction  is  to 
render  the  spark  spectrum  similar  to  that  of  the  arc.  Experiments 
with  flame,  the  electric  arc  and  the  Geissler  tube  showed  that  the 
character  of  the  band  spectrum  depends  also  on  the  means  employed 
to  produce  it.  The  influence  of  conditions  is  more  complicated  in  this 
case  and  for  further  information  the  original  paper  should  be  consulted. 
All  the  groups  of  bands  of  the  Geissler  tube  spectra  and  the  groups 
with  short  wave-lengths  in  the  arc  and  the  flame  spectra  are  new. 

E.  W.  W. 

Double  Line  Spectra  of  Chemical  Elements.  Eugen 
Goldstein  ( Ber .  deut.  physikal.  Ges.,  1907,  5,  321 — 332). — It  has  been 
found  that  potassium,  rubidium,  and  caesium  have  two  line  spectra 
having  no  lines  in  common ;  one,  which  coincides  with  the  arc 
spectrum,  is  also  obtained  by  the  action  of  a  weak  electric  discharge, 
the  other  is  obtained  by  a  strong  condenser  discharge.  The  new  lines 
do  not  fit  into  any  ordinary  series.  The  change  from  one  spectrum 
to  another  is  attended  by  a  change  of  colour,  in  the  case  of  rubidium 
from  rose-red  to  sky-blue,  in  the  case  of  caesium  from  bluish-red  to 
greenish-grey.  The  strength  of  the  discharge  required  to  cause  the 
disappearance  of  the  ordinary  spectrum  is  the  greater  the  smaller  the 
atomic  weight,  and  this  probably  explains  why  this  point  has  not  been 
reached  with  sodium  and  lithium.  It  is  considered  probable  that  the 
ordinary  spectrum  is  due  to  the  vibration  of  aggregates  which  break 
up  under  the  influence  of  powerful  electric  discharges  into  individual 
particles,  and  the  spectrum  obtained  under  these  conditions  is  therefore 
termed  the  “  fundamental  spectrum.”  Some  of  the  more  prominent 
lines  of  the  fundamental  spectra  of  potassium,  rubidium,  and  caesium 
are  tabulated. 

There  is  some  evidence  that  the  phenomenon  just  mentioned  is  a 
general  one  and  that  many  of  the  spectra  obtained  under  ordinary 
conditions  are  mixed.  Under  the  influence  of  powerful  discharges 
(sent  through  the  tubes  by  means  of  external  electrodes)  it  has  been 
found  that  many  of  the  ordinary  lines  of  chlorine  and  bromine  dis¬ 
appear,  and  that  many  new  lines  make  their  appearance,  but  an  entirely 
different  spectrum,  as  in  the  case  of  the  alkali  metals,  has  not  yet  been 
attained. 

The  investigation  is  being  continued  in  various  directions. 

G.  S. 
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Fluted  Spectrum  of  Titanium  Oxide.  A.  Fowler  ( Proo .  Roy, 
Soc 1907,  79,  A,  509—518). — In  a  former  paper  ( Proc .  Roy.  Soc ., 

1904,  73,  A,  219)  it  was  shown  that  the  fluted  spectra  of  Antarian  or 
third  type  stars  correspond  with  the  spectra  obtained  from  certain 
titanium  compounds,  but  the  question  was  not  settled  as  to 
whether  the  spectra  in  question  were  due  to  metallic  titanium  or  to 
the  oxide.  From  a  comparison  of  the  spectra  of  titanium  salts  con¬ 
taining  oxygen  with  those  free  from  that  element  it  is  now  shown 
that  the  spectrum  in  question  is  only  obtained  when  oxygen  is 
present. 

The  wave-lengths  of  the  terrestrial  flutings  have  been  carefully 
redetermined,  the  titanium  oxide  for  this  purpose  being  volatilised 
in  the  electric  arc  between  iron  poles.  Photographs  of  the  spectra 
are  given  and  the  wave-lengths  of  the  heads  of  the  flutings  are 
tabulated. 

Although  there  can  be  no  doubt  as  to  the  identity  of  many  of  the 
stellar  bands  with  those  of  titanium  oxide}  it  does  not  seem  probable 
that  all  the  stellar  bands  can  be  accounted  for  in  this  way. 

G.  S. 

Absorption  and  Reflection  Spectra  of  some  Rare  Earths. 
Wilhelm  Muthmann,  L.  Weiss,  and  Heinrich  Heramhof  ( Annalen , 
1907,  355,  165 — 174). — The  absorption  spectra  of  the  chlorides  and 
nitrates  of  neodymium,  praseodymium,  and  samarium  in  neutral, 
acid,  and  alkaline  solutions,  and  the  reflection  spectra  of  neodymium  and 
praseodymium  phosphates  burnt  on  porcelain  plates  (this  vol.,  ii,  774) 
are  tabulated.  The  reflection  spectra  exhibit  important  differences 
from  those  of  didymium  phosphate  observed  by  Waegner  (Abstr., 

1905,  ii,  35),  possibly  due  to  the  severe  heating  to  which  the  plates 

have  been  subjected.  C.  S. 

Absorption  of  Ultra-Violet  Rays  by  Adrenaline.  Charles 
Dh£r£  {Bull.  Soc.  chim.,  1907,  [iv],  1,  834 — 837). — In  view  of 
Friedmann’s  representation  of  adrenaline  as  a  catechol  derivative 
(Abstr.,  1906,  i,  529)  the  author  has  examined  the  ultra-violet 
absorption  spectrum  of  this  substance  and  compared  the  data  obtained 
wi'h  those  recorded  by  Hartley  for  catechol.  The  two  absorption 
spectra  are  very  similar,  but  in  that  of  adrenaline  the  single  band  is 
displaced  towards  the  less  refrangible  end.  Under  the  influence  of 
oxidation,  the  band  widens  and  is  displaced  further  towards  the  visible 
spectrum.  T.  A.  H. 

Chemical  Constitution  and  Rotatory  Power.  II.  Influence 
of  the  Chemical  Functions  of  the  Substituent  Groups. 
Mario  Betti  ( G'azzetta ,  1907,  37,  ii,  5 — 13.  Compare  this  vol.,  ii, 
661). — The  author  has  prepared,  and  measured  the  rotatory  powers  of, 
the  following  further  aldehydic  derivatives  of  /3-naphthylbenzylamine 
of  the  type  OH,C10H6,CHPh*lvTICH  R  :  with  5-bromosalicylaldehyde, 
white  crystals,  m.  p.  150— 151°.  [a]D  -  76-37°;  5 -bromomethylsalicyl- 
aldehyde ,  white  needles,  m.  p.  119°,  [a]D  +  39-45° ;  5 -nitrosalicylaldehyde, 
straw-yellow,  acicular  crystals,  m.  p.  197°,  [a]D  -132  37°;  3-nitro- 
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8tilicylaldehyde,  lemon-yellow  crystals,  m.  p.  193°,  [a]D  +  38*83°;  3- 
bromo-p-hydroxybenzaldehyde,  shining,  white  crystals,  m.  p.  167°,  [a]D 
+  150T°  ;  3  :  5-dibromo-'p-hydroxybenzaldehyde,  shining  white  crystals, 
m.  p.  180°,  [a]D  +  92*18°;  3 -nitroanisaldehyde,  separating  from  alcohol 
in  shining,  white  crystals,  m.  p.  140°,  [a]D  +  135*83°;  o -nitrobenz- 
aldehyde,  shining  white  needles,  m.  p.  138°,  [a]D  —  259*36°;  m -nitro- 
benzaldehyde,  white  needles,  m.  p.  185°,  [a]D  +43*88°;  p -nitrobenz- 
aldehyde,  straw-yellow  needles,  m.  p.  196°,  [a]D  +  54*29°.  The  values 
of  the  rotatory  powers  refer  to  benzene  solutions  at  14 — 15°. 

Here,  again,  are  evident  the  influence  of  the  hydroxyl  group  in 
changing  the  sign  of  the  rotation  and  the  opposite  influence  of  the 
methoxyl  group.  The  kevo-rotation  is  increased  in  magnitude  by  sub¬ 
stituents  which  render  the  acid  character  of  the  phenyl  group  more 
marked,  the  nitro-group  having  the  greatest  influence  in  this  direction. 
The  bromine  and  nitro- groups  have  also  the  effect  of  lowering  the 
dextro  rotation  of  the  ^-hydroxy-  and  y-methoxy-benzaldehyde  com¬ 
pounds.  The  values  for  the  rotations  of  the  three  nitrobenzaldehyde 
derivatives  show  that  the  influence  exerted  by  the  hydroxyl  of  salicyl- 
aldehyde  is  not  a  specific  property  of  this  group  but  depends  on  its  acid 
character. 

An  apparent  exception  to  the  above  regularities  is  found  in  the  case 
of  the  3-nitrosalicylaldehyde  compound,  but  this  is  explained  by  the 
fact  that  this  derivative  is  intensely  yellow  and,  according  to  Hantzsch’s 
recent  investigations,  should  contain  the  o-nitrosalicylic  residue  partly 
in  a  pseudo-phenolic  form.  T.  H.  P. 

A  New  Optical  Property  (Magnetic  Double  Refraction)  of 
certain  Non-colloidal  Organic  Liquids.  A.  Cotton  and  Henri 
Mouton  ( Compt .  rend.,  1907,  145,  229 — 230.  Compare  Abstr.,  1906, 
ii,  146). — The  phenomenon  of  magnetic  double  refraction  not  hitherto 
observed  in  pure  liquids  is  exhibited  by  all  the  liquids  of  the  aromatic 
series  that  have  been  studied.  These  include  benzene,  nitro-,  iodo-, 
brorno-,  and  chloro-benzenes,  aniline,  toluene,  o-  and  wi-nitrotoluenes, 
benzoyl  chloride,  benzyl  acetate,  xylene,  nitro-m-  and  nitro-y-xylenes, 
cumene,  ethyl  cinnamate,  bromonaphthalene,  pyridine,  and  furfur- 
aldeliyde.  Liquids  of  the  fatty  series  of  which  the  following  have  been 
examined,  hexane,  octane,  light  petroleum,  amylene,  chloroform,  carbon 
tetrachloride,  ethylene  dibromide,  allyl  bromide,  ethyl,  fsobutyl  and 
amyl  alcohols,  glycerol,  acetone,  ethyl  ether,  sugar  syrup,  oleic  acid, 
amyl  acetate  and  ethyl  tartrate,  and  the  cyclic  compounds,  cyclohexane, 
cyclohexanone,  and  terebentkene  are  inactive. 

Carbon  disulphide,  however,  exhibits  a  small  double  refraction 
which,  contrary  to  those  exhibited  by  all  the  other  liquids,  is  negative. 

E.  H. 

Optimum  of  Phosphorescence.  Jos.  de  Kowalski  and  Charles 
Garnier  {Compt.  rend.,  1907,  145,  391 — 393). — The  contradiction  be¬ 
tween  the  results  of  Bruninghaus  (this  vol.,  ii,  520)  and  those  of  the 
present  authors  (this  vol.,  ii,  418)  is  only  apparent  since  Bruninghaus 
observes  the  cathode-luminescence  during  excitation,  whilst  the  authors 
observe  the  durable  phosphorescence  at  the  moment  when  the  excitation 
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by  ultra-violet  rays  ceases  to  act.  Thus  samariferous  calcium  sulphides 
containing  0’08%  of  anhydrous  sodium  sulphate  and  1  atom  of  samar¬ 
ium  to  respectively  27,000,  9000,  3000,  1500,  750,  400,  and  125 
atoms  of  calcium  have  been  excited  both  by  the  ultra-violet  rays  from 
a  quartz  mercury  lamp  and  by  cathode  rays.  In  the  former  case  the 
optimum  of  phosphorescence  is  obtained  with  the  1  :  3000  sulphide,  in 
the  latter  with  the  two  sulphides  containing  most  samarium.  In  the 
manganiferous  calcium  sulphides  the  influence  of  the  mode  of  excitation 
is  not  so  pronounced,  but  the  optimum  appears  to  correspond  with  a 
greater  dilution  for  the  luminous  than  for  the  cathodic  excitation. 
The'  relative  intensity  of  the  bands  and  lines  in  the  photoluminescence 
spectra  of  the  sulphides  also  seems  to  depend  on  the  concentration. 

E.  H. 

Luminosity  of  Derivatives  of  Salicylic  Acid.  P.  N.  van 
Eck  (Chem.  Weekblad,  1907,  4,539 — 542). — When  rubbed  “  salophen,” 
OH*C6H4,CO£*C6H4*1IHAc,  and  “  salacetolum,”  0H-C6H4*C02*CH2Ac, 
display  luminosity.  In  these,  the  acetyl  group  is  in  contiguity  to  the 
carboxyl  group  of  salicylic  acid.  Acetylsalicylic  acid  (“aspirin  ”),  with 
the  acetyl  group  in  the  phenolic  hydroxyl  group,  does  not  exhibit  the 
phenomenon.  A.  J.  W. 

Action  of  Gravity  on  the  Deposition  of  Induced  Radio¬ 
activity.  Madame  Marie  Curie  (Conipt,  rend.,  1907, 145,477 — 480). — 
it  has  been  observed  that  when  radium  emanation  is  contained  in  a 
vessel  the  inner  wall  of  which  is  coated  with  phosphorescent  zinc  sulphide, 
the  luminosity  of  the  latter  becomes  concentrated  in  regions  situated 
near  the  bottom  of  the  vessel ;  if  the  vessel  is  inverted,  the  luminosity 
gradually  disappears  from  the  top  and  reappears  at  the  bottom.  The 
position  of  the  luminous  region  seems  to  be  independent  of  external 
causes  other  than  the  orientation,  such  as  temperature  or  the  proximity 
of  magnets. 

The  author  placed  in  a  bell-jar  containing  radium  emanation  pairs 
of  parallel  sheets  of  metal,  at  a  constant  distance  apart  but  in  some 
cases  horizontal  and  in  others  vertical ;  all  the  back  surfaces  were 
furnished  with  metallic  coatings,  so  that  only  the  surfaces  facing  one 
another  could  become  active.  It  was  found  that  all  the  vertical  plates 
and  those  of  the  horizontal  ones  which  faced  downwards  exhibited  the 
same  induced  activity  for  a  given  area,  whilst  the  activity  of  the 
horizontal  plates  facing  upwards  was  2 — 5  times  as  great.  It  would 
appear  that  the  induced  radioactivity  suspended  in  the  gas  behaves 
like  a  heavy  substance.  This  phenomenon  is  not  observed  when  the 
air  or  other  gas  in  the  bell-jar  is  perfectly  dry,  but  the  presence  of 
suspended  dust  is  unnecessary.  The  intensity  of  the  phenomenon  in¬ 
creases  with  the  concentration  of  the  emanation,  and,  to  a  certain 
limiting  value,  with  the  distance  apart  of  the  plates.  When  an  intense 
electric  field  is  established  between  the  opposing  horizontal  plates,  the 
phenomenon  is  masked,  the  negatively  charged  plate,  whether  above 
or  beneath,  always  becoming  more  active  than  that  charged  positively. 

T.  H.  P. 
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Amount  of  Radium  present  in  Typical  Rocks  in  the 
Immediate  Neighbourhood  of  Montreal.  A.  S.  Eve  and  Douglas 
McIntosh  {Phil.  Mag.,  1907,  [vi],  14,  231 — 237). — Since  the  true 
ratio  of  radium  associated  with  uranium  was  not  then  known 
(compare  Rutherford  and  Eoltwood,  Abstr.,  1906,  ii,  593),  it  is 
necessary  to  revise  the  values  given  by  Strutt  (Abstr.,  1906,  ii,  411, 
716).  Applying  this  correction  to  his  values,  it  is  found  that  igneous 
rocks  contain  on  an  average  1*7  x  10-12  grams  of  radium,  and  sedi¬ 
mentary  rocks  1*1  x  10“ 12  grams  of  radium  per  gram  of  rock.  From 
this  it  follows  that  near  the  earth's  surface  there  is  about  twenty- 
eight  times  as  much  radium  present  as  will  account  for  the  existing 
temperature  gradient  within  the  earth.  The  authors  have  therefore 
examined  some  representative  igneous  and  sedimentary  rocks  obtained 
in  the  vicinity  of  Montreal,  since  Strutt  did  not  test  any  specimens 
from  the  New  World.  The  mean  value  found  is  of  the  same  order  as 
that  obtained  by  Strutt,  namely,  14  x  10“12  grams  of  radium  per  gram 
of  rock. 

It  is  further  shown  that  the  emanation  cannot  be  completely  driven 
off  by  simply  heating  the  powdered  rock.  W.  H.  G-. 

Atomic  Weight  of  Radium.  Madame  Marie  Curie  {Compt. 
rend.,  1907,  145,  422 — 425.  Compare  Abstr.,  1902,  ii,  562). — From 
some  decigrams  of  comparatively  pure  radium  chloride  0'4  gram  of  a 
chloride,  of  which  the  spark  spectrum  exhibited  only  very  feebly  the 
most  prominent  barium  line  (A45544),  has  been  obtained  by  fractional 
crystallisation  from  water  containing  hydrochloric  acid,  or  by  fractional 
piecipitation  by  alcohol.  This  chloride,  containing  certainly  not  more 
than  04%  of  barium  chloride,  has  been  used  to  determine  the  atomic 
weight  of  radium.  The  method  was  the  same  as  that  previously 
adopted,  but  it  was  found  necessary  to  purify  the  reagents  used 
specially,  and  as  far  as  possible  to  use  platinum  vessels,  in  order 
to  avoid  contamination  with  sulphuric  acid.  The  results  of  three 
experiments  gave  226-35,  226  04,  226T5,  mean  226’  1 8,  as  values  for 
the  atomic  weight  of  radium  (Ag  =  107-8  ;  CI  =  35  4). 

The  author  concludes  that  radium  has  the  atomic  weight  226'2  ±0  5, 
or  taking  Ag  =  107  93  and  Cl  =  3545,  Ra  =  22645.  E.  H. 

Evolution  of  the  Emanation  from  Radium  Salts  at  Different 
Temperatures.  L.  Kolowrat  {Compt.  rend.,  1907,  145,  425 — 428). 
-Barium-radium  chloride,  having  an  activity  of  250,  is  heated  in 
a  platinum-tube  enclosed  in  a  quartz-tube,  by  means  of  an  electric 
furnace. 

The  quartz-tube  is  provided  with  a  three-way  tap,  by  which  com¬ 
munication  with  the  air  or  with  a  previously  evacuated  condenser  can 
be  effected.  The  quantities  of  emanation  are  measured  by  the  usual 
method  with  the  piezo-electric  quartz,  the  temperature  of  the  furnace  by 
a  platinum-iridium  couple.  By  making  a  sufficient  number  of  extractions 
of  the  air  in  contact  with  the  salt  kept  fused  for  fifteen  to  twenty 
minutes,  it  can  be  momentarily  deprived  of  emanation.  The  salt  so 
treated  when  heated  at  different  temperatures  for  345  hours  evolves 
quantities  of  emanation  which  vary  with  the  temperature.  The 
quantity  evolved,  from  ordinary  temperatures  up  to  350°,  remains 
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constant  at  about  1%  of  the  total  production  '  it  then  increases  rapidly, 
reaching  90%  of  the  total  at  830°.  Above  830°  the  amount  falls  to 
60%  at  920°,  and  then  again  rises  suddenly  to  100%  at  the  m.  p., 
about  945°.  The  anomalous  behaviour  between  830°  and  945°  is  also 
observed  with  the  fluoride  between  960°  and  1130°,  fusion  occurring 
at  1212°,  the  lower  limit  of  evolution  being  in  this  case  at  600°. 

By  heating  the  salt,  after  removal  of  the  emanation  initially 
present  by  fusion,  at  definite  temperatures,  removing  the  emanation 
evolved  after  intervals  of  four  hours,  and  plotting  the  calculated 
quantities  of  emanation  remaining  after  each  withdrawal  against  the 
times,  curves  are  obtained  of  which  the  form  varies  according  as 
the  temperature  lies  within  the  anomalous  interval  or  not. 
Below  830°  the  curves  are  almost  straight  lines  represented  by 
x  =  C/fi.(  1  ~e'*>t),  where  C  and  fi  are  constants,  C  varying  with  the 
temperature,  fi  cannot  be  calculated  exactly,  but  is  of  the  same  order 
as  A,  the  coefficient  of  the  spontaneous  destruction  of  the  emanation. 

In  the  anomalous  period  the  curves  rise  rapidly  at  first,  but  soon 
reach  a  maximum  such  that  the  quantity  of  emanation  remaining 
absorbed  no  longer  varies  with  the  time.  One  of  the  curves  so 
obtained  is  exactly  represented  by  sc  =  3'89(l  according  to 

which  the  curve  reaches  a  maximum  after  thirty-four  hours,  and  then 
becomes  practically  parallel  to  the  time  axis.  Probably  the  quantity  x 
can  always  be  represented  by  the  first  expression  (which  is  the  integral 
of  dxjdt  —  C  —  fix )  if  x  —  0  when  t  —  0. 

The  conclusion  is  drawn  that  it  is  impossible  to  estimate  the  radium 
present  in  solid  substances  by  evolution  of  the  emanation  unless  the 
solid  is  fused.  E.  H. 

Relation  Between  Uranium  and  Radium.  Frederick  Soddy 
and  Thomas  D.  Mackenzie  (Phil.  Mag,,  1907,  [vi],  14,  272 — 295). — 
The  uranyl  nitrate  used  in  this  investigation  was  freed  from  radium 
and  any  intermediate  products  in  the  transformation  of  uranium  into 
radium,  by  the  method  of  purification  employed  by  Crookes  (Abstr., 
1900,  ii,  586).  The  increase  in  the  course  of  208  days  in  the 
amount  of  radium  in  a  quantity  of  uranyl  nitrate  equivalent  to 
481  grams  of  uranium  which  contained  originally  1'3  x  10-11  grams 
of  radium  was  found  to  be  not  greater  than  5  x  10-12  grams;  that  is, 
the  amount  of  radium  formed  is  not  greater  than  1/10,000  of  the 
uranium  disintegrating.  It  is  therefore  probable  that  the  growth  of 
radium  in  Boltwood’s  experiment  (Abstr.,  1905,  ii,  663)  would  not 
have  been  detected.  No  appreciable  growth  of  actinium  was  observed 
in  278  grams  of  uranium  as  uranyl  nitrate  during  a  period  of 
300  days.  If  actinium  is  the  parent  of  radium,  the  actinium 
emanation  should,  after  the  ordinary  excited  activity  has  disappeared, 
leave  behind  a  long-lived,  feeble,  residual  activity,  which  should  either 
be  radium  or  change  into  radium.  It  is  found,  however,  that  the 
residual  activity  of  actinium  is  not  due  to  radium,  neither  was 
any  appreciable  growth  of  radium  observed,  although  the  activity 
decayed  to  a  small  fraction  of  its  original  value.  No  gaseous 
intermediate  products  between  uranium  and  radium  were  detected. 

W.  H.  Gr. 
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Radioactivity  of  Thorium  Salts.  Bertram  B.  Boltwood  ( Amer . 
J.  Sci.,  1907,  [iv],  24,  93 — 100;  Physikal.  Zeitsch .,  1907,8,  556 — 561. 
Compare  Abstr.,  1906,  ii,  415). — Observations  have  been  made  of  the 
changes  in  the  activity  of  certain  thorium  preparations  after  varying 
intervals  of  time,  and  the  results  support  Hahn’s  suggestion  (this 
vol.,  ii,  359)  that  thorium  is  not  converted  directly  into  radiothorium, 
but  into  an  intermediate  product,  mesothorium,  which  has  a  slow  rate 
of  change  and  does  not  emit  a-rays.  It  is  considered  probable  that 
thorium  can  be  separated  from  mesothorium  by  the  precipitation  of  the 
former  as  hydroxide  from  a  solution  of  the  nitrate,  and  also  by  its 
precipitation  with  sodium  thiosulphate.  E.  G. 

Radioactivity  of  Uranyl  Molybdate.  Bela  Szilard  ( Compt .  rend., 
1907,  145,  480 — 481). — Lancien  (this  vol.,  ii,  697)  has  stated  that  a 
preparation  of  uranyl  molybdate  made  by  him  exhibited  a  radioactivity 
much  greater  than  that  of  uranyl  nitrate  and  comparable  with  that  of 
an  active  barium  salt  having  an  activity  of  40.  The  author  has 
prepared  two  specimens  of  uranyl  molybdate,  one  in  presence  of  excess 
of  uranyl  nitrate,  and  the  other  with  excess  of  ammonium 
molybdate,  and  finds  that  the  two  exhibit  equal  activities,  less 
than  that  of  uranyl  nitrate,  and  about  0'3  time  that  of  metallic 
uranium.  The  photographic  activity  of  uranyl  molybdate  is  also  quite 
normal.  T.  H.  P. 

Action  of  Cathode  Raya  on  certain  Substances.  Willem 
P.  Jorissen  and  Wilhelm  E.  Ringer  {Chem.  Weekblad,  1907,  4, 
476 — 479.  Compare  this  vol.,  ii,  520). — The  activity  of  uranoso-uranic 
oxide  is  increased  about  45%  by  exposure  to  cathode  rays,  but  analysis 
proves  that  the  change  is  not  due  to  reduction  of  the  oxide  to  uranium. 
With  metallic  uranium  the  activity  is  more  than  doubled,  and  with 
thorium  oxide  the  increase  is  about  25%.  The  activity  of  metallic 
thorium,  lead,  and  bismuth  is  not  changed  appreciably.  A.  J.  W. 

Radioactivity  of  Lead  and  other  Metals.  J.  C.  McLennan 
( Physikal .  Zeitsch.,  1907,  8,  556). — Observations  on  the  natural 
conductivity  of  the  air  enclosed  in  vessels  of  different  metals  have 
yielded  very  variable  results  for  different  specimens  of  lead.  The 
higher  values  are  traced  to  the  presence  of  active  impurities  in  the  lead, 
which  itself  is  inactive.  The  differences  between  the  values  of  the 
natural  conductivity  of  the  air  are  due  to  differences  in  the  secondary 
radiation  set  up  in  the  various  metals  by  incident  earth  rays. 

H.  M.  D. 

Secondary  X-Rays  and  the  Atomic  Weight  of  Nickel. 
Charles  G.  Barkla  and  C.  A.  Sadler  {Phil.  Mag.,  1907,  [vi],  14, 
408 — 422). — Experiments  have  shown  that  the  penetrating  power  of 
the  secondary  rays  emitted  by  an  element  under  the  influence  of  X-rays 
is  dependent  upon  the  atomic  weight  of  the  element.  From  chromium 
to  selenium  the  curve  expressing  the  relationship  between  the  absorb¬ 
ability  of  the  ray,  and  the  atomic  weight  of  the  radiator  is  approximately 
linear,  and  a  small  variation  in  the  atomic  weight  is  accompanied  by  a 
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considerable  variation  in  the  character  of  the  radiation.  The  radiation 
of  nickel  is  abnormal  and  can  only  be  brought  into  line  by  assigningto 
the  element  an  atomic  weight  considerably  greater  than  that  of  cobalt, 
nearly  6T4.  Other  experiments  indicate  that  the  secondary  radiation 
from  an  element  is  specially  penetrating  to  that  element,  and  to  a  less 
extent  to  elements  of  neighbouring  atomic  weights,  the  special  power 
being  a  measure  of  the  proximity.  The  observations  show  the 
proximity  of  nickel  to  copper,  and  of  cobalt  to  iron.  The  authors 
consider  that  the  experiments  furnish  strong  evidence  in  favour  of  the 
number  6T4  as  representing  the  true  atomic  weight  of  nickel. 

H.  M.  D. 

Radioactivity  of  Gaseous  Products  of  Etna.  C.  Belli  a  ( Nnovo 
Cim .,  1907,  [v],  13,  525 — 536). — Using  an  Elster  and  Geitel  bell 
electroscope,  the  author  has  measured  the  radioactivity  of  gas  emitted, 
both  from  fumaroles  in  the  neighbourhood  of  Etna  and  from  one  of  the 
secondary  volcanic  manifestations  of  the  perimeter  of  the  crater — that 
at  Salinella  di  Patera, about  22  kilometres  from  the  central  crater. 
With  the  three  samples  of  gas  examined,  the  dispersion  follows  the 
exponential  law,  I—I0e~xt,  after  the  first  hour  or  two.  For  the 
gas  from  the  fumaroles,  the  value  of  1/A  is  543,000  (unit  of  time, 
1  second),  whilst  for  two  samples  from  Salinella  di  Paternh,  it  is 
484,000  and  471,000.  These  values  all  lie  between  463,000,  found  by 
Rutherford  and  Soddy  (Abstr.,  1903,  ii,  347),  and  497,000,  found  by 
Curie  (Abstr.,  1903,  ii,  50),  for  the  emanation  of  radium.  The 
conclusion  that  these  gases  owe  their  activity  to  an  emanation  of  the 
same  nature  as  that  of  radium  is  confirmed  by  a  study  of  the  induced 
radioactivity. 

The  gases  of  Salinella  are  about  eleven  times  as  radioactive  as  those 
of  Etna,  Moreover,  the  radioactivity  of  mud  from  Salinella  is  8 — 20 
times  as  great  as  that  of  lava.  A  litre  of  gas  from  (1)  Salinella,  or  (2) 
the  fumaroles  of  Etna  contains  as  much  emanation  as  is  developed  by 
O’OOl  gram  of  radium  bromide  in  (1)  1/12,  or  (2)  1/125  of  a  second. 

T.  H.  P. 

Production  of  Images  on  Photographic  Plates  by  the 
Action  of  the  Vapours  arising  from  Dissolved  Mercuric 
Chloride.  A  Case  of  Reaction  Radiation.  K.  Kof  and  Hugo 
Haehn  (. Zeitsch .  physikal.  Chem .,  1907,  60,  367 — 383). — When  a 
sensitive  plate  is  exposed  close  to  the  surface  of  a  solution  of  mercuric 
chloride  in  water,  alcohol,  benzene,  or  toluene,  then,  on  developing,  a 
white  image  is  obtained.  The  author  has  made  a  number  of  experi¬ 
ments  bearing  on  this  observation,  and  shows  that  the  effect  in 
question  may  be  regarded  as  a  negative  catalysis,  that  is,  the  exposed 
parts  of  the  plate  are  developed  more  slowly  than  those  parts  which 
have  been  protected.  Hydrogen  peroxide,  on  the  other  hand,  the 
vapours  of  which  also  affect  a  photographic  plate,  is  a  positive  catalyst. 
Images  obtained  by  the  action  of  hydrogen  peroxide  vapour  are 
obliterated  by  exposure  to  the  vapour  arising  from  a  mercuric  chloride 
solution,  and  vice  versa.  If  the  silver  nuclei  produced  on  development 
from  the  silver  sub-bromide  of  the  latent  image  are  regarded  as  auto- 
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catalysts,  then  the  production  of  images  by  the  action  of  light  may  be 
regarded  as  a  special  case  of  such  plate  effects,  and  it  is  pointed 
out  that  light  images  may  be  obliterated  by  subsequent  exposure 
to  the  vapour  from  mercuric  chloride  solution.  No  effect  is  produced 
on  a  plate  exposed  close  to  a  mercuric  chloride  solution  if  the  latter  is 
saturated  with  sodium  chloride,  probably  because  in  this  case  the 
mercuric  chloride  is  present  only  in  the  form  of  a  complex.  A  concen¬ 
trated  aqueous  solution  of  arsenious  acid  acts  like  mercuric  chloride 
solution,  but  the  action  is  much  weaker. 

When  a  sensitive  plate  is  laid  on  the  top  of  a  beaker  in  which  the 
reaction  2HgCl?  +  SnCl2  =  2Hg  +  SnCl4  is  taking  place,  the  plate  is 
rapidly  affected,  and,  on  developing,  a  dark  image  is  obtained.  This 
result  is  reached  even  when  stannous  chloride  is  in  excess,  and  it  can 
be  shown  that  a  plate  exposed  close  to  the  surface  of  a  stannous 
chloride  solution  is  unaffected.  No  effect  is  produced  if  the  vapour 
above  the  reaction  liquid  is  continuously  removed  during  the  exposure 
of  the  plate.  The  escaping  emanation  reduces  mercuric  chloride 
solution,  but  experiments  show  that  it  cannot  be  stannous  chloride. 

J.  C.  P. 

Ionisation  by  Spraying.  A.  S.  Eve  (Phil.  Mag.,  1907,  [vi],  14, 
382 — 395.  Compare  de  Broglie,  this  vol.,  ii.,  664). — The  ionisation 
brought  about  by  spraying  different  liquids  by  means  of  a  current  of 
air  has  been  examined.  Positive  and  negative  ions  are  generated  in 
large  numbers  by  spraying,  but  these  can  be  entirely  removed  by 
a  cotton  wool  filter.  Water  and  ether  give  more  negative  than 
positive  ions,  whilst  chloroform,  amyl,  ethyl,  benzyl  and  methyl 
alcohols,  methyl  iodide,  acetic  acid,  acetone,  aldehyde,  and  amyl  acetate 
give  equal  numbers  of  the  two  kinds  of  ions  and  from  two  to  four  times 
as  many  as  distilled  water.  Addition  of  acids,  alkalis,  or  salts 
to  water  reduces  the  ionisation.  Toluene,  light  petroleum,  phenetole, 
cineole,  and  turpentine  give  few  ions  in  comparison  with  water. 

The  rate  of  fall  of  potential  when  the  ionised  air  has  been  passed 
into  the  electroscope  indicate  that  the  ions  present  in  certain  cases  are 
very  inert.  The  slowest  ions  in  the  gas  produced  by  spraying  benzyl 
alcohol  have  a  velocity  of  10“4  cms.  per  second  in  a  field  of  1  volt  per 
centimetre.  These  ions  can  be  stored  for  considerable  periods  ;  and  the 
author  shows  that  the  ionisation  is  easily  detected  after  the  air  has 
been  stored  for  several  hours  in  a  closed  vessel.  H.  M.  D. 

The  Ionisation  Curve  of  Methane.  William  H.  Bragg  and 
W.  Ternent  Cooke  (Phil.  Mag.,  1907,  [vi],  14,  425 — 427). — The 
range  of  the  a  particles  from  radium  in  methane  has  been  examined  in 
order  to  ascertain  whether  the  loss  of  energy  experienced  by  the 
particles  in  crossing  an  atom  depends  on  the  speed  of  the  particles. 
It  is  found  that  the  more  energetic  particles  travel  further  in  methane 
than  in  air,  indicating  that  the  stopping  power  of  methane  compared 
with  that  of  air  increases  somewhat  as  the  speed  of  the  particle 
diminishes.  In  conse'quence  of  this,  the  four  steps  of  the  ionisation 
curve  are  more  clearly  exhibited  in  methane  than  in  air.  The 
total  ionisation  in  methane  is  1T65  times  the  ionisation  in  air. 

II.  M.  D. 
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Conductivity  of  Hydrochloric  and  Nitric  Acids  in  Aqueous 
Solution.  Petku  Bogdan  ( Zeitsch .  Elektrochem.,  1907,  13,  596—598). 
— Measurements  of  the  electrical  conductivity  of  dilute  solutions  of 
hydrochloric  and  nitric  acids  have  been  made,  from  the  results  of 
which  the  author  concludes  that  the  usually  accepted  values  of  A,*,  are 
too  large.  The  author  gives  for  hydrochloric  acid  A ^  =  369'6,  and 
for  nitric  acid  A*,  =366  8  at  18°.  Utilising  the  experimental  data  in 
conjunction  with  these  extrapolated  values  of  A^  ,  it  is  found  that  the 
two  acids  satisfy  the  Ostwald  dilution  formula  when  the  concentration 
is  less  than  A/80.  The  dissociation  constants,  HOI,  0  85,  HN03,  0  86, 
are  equal.  H.  M.  D. 

Organic  Solvent«and  Ionising  Media,  IX.  Electrostriction. 

Paul  Walden  (Zeitsch.  physikal.  Chem.,  1907,60,  87 — 100.  Compare 
Abstr.,  1904,  ii,  227  ;  1906,  ii,  149,  335,  336,  527 ;  this  vol.,  ii, 
231,  437,  519). — -The  molecular  solution  volume  and  the  degree  of 
electrolytic  dissociation  have  been  determined  for  tetraethylammonium, 
tetrapropylammonium,  and  potassium  iodides  in  various  organic 
solvents,  such  as  acetonitrile,  propionitrile,  methyl  thiocyanate, 
methyl  and  ethyl  alcohols,  and  nitromethane.  In  all  cases,  the 
molecular  solution  volume  diminishes  as  the  solutions  become  more 
dilute,  that  is,  the  splitting  of  the  electrolyte  into  its  ions  is 
accompanied  by  a  contraction.  It  is  found  for  the  afore -mentioned 
salts  that  a  molecule  produces  by  its  complete  dissociation  a  contraction 
in  the  molecular  solution  volume  (electrostriction)  which  amounts  to 
about  13 — 14  c.c.  The  extent  of  this  contraction  is  independent  of 
the  nature  of  the  binary  salt  and  of  the  organic  solvent.  It  is  note¬ 
worthy  that  the  electrostriction  for  a  binary  salt  in  water  has  been 
found  by  Drude  and  Nernst  ( Zeitsch .  physikal.  Chem.,  1894,  15,  79)  to  be 
about  10  c.c.,  and  by  Traube  to  be  about  13-5  c.c.  The  almost  constant 
contraction  which  has  been  found  for  various  electrolytes  and  various 
solvents  appears  therefore  to  be  determined  mainly  by  the  process  of 
electrolytic  dissociation  itself. 

In  harmony  with  what  Traube  found  for  aqueous  solutions,  the 
author  finds  for  non-aqmmus  solutions  of  tetraethyl-  and  tetra- 
propyl-ammonium  iodides  (1)  that  the  molecular  solution  volume  is  an 
additive  property;  (2)  that  the  difference  between  the  molecular 
solution  volumes  of  two  salts  is  approximately  equal  to  the  difference 
between  the  molecular  volumes  of  the  same  salts  in  the  solid  state. 

J.  C.  P. 

Electrolysis  of  Sodium  Chloride  Solution  in  a  Diaphragm 
Apparatus.  E.  Briner  (J.  Chim.  phys.,  1907,  5,  398—409). — Solu¬ 
tions  of  sodium  chloride  containing  187  grams  of  the  salt  per  litre 
were  subjected  to  electrolysis  at  the  ordinary  temperature  in  a  cell  in 
which  the  anode  and  cathode  compartments  were  separated  by 
a  Pukall  diaphragm.  Platinum  electrodes  were  used,  and  the  solutions 
were  stirred  during  the  electrolysis.  From  the  results  of  similar 
experiments  of  varying  duration,  the  yields  of  the  different  products 
have  been  obtained  as  a  function  of  the  number  of  coulombs  passed 
through  the  cell,  and  the  results  are  represented  graphically. 
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It  is  shown,  in  agreement  with  Forster  and  Jorre  (Abstr.,  1900,  ii, 
343),  that  the  yield  of  free  chlorine  is  at  first  less  than  that  of  sodium 
hydroxide,  but  that  they  tend  to  become  equal  as  the  electrolysis  pro¬ 
gresses  ;  this  is  in  accordance  with  the  hypothesis  that  hypoehlorous 
acid  is  an  important  intermediate  product. 

The  yield  of  sodium  hydroxide  as  a  function  of  the  number  of 
coulombs  passed  through  the  solution  is  in  satisfactory  agreement  with 
that  calculated  by  a  formula  proposed  by  Guye  (Abstr.,  1903,  ii,  586). 

G.  S. 

Metallic  Fogs,  Current  Efficiency,  and  Theory  of  Additions 
in  the  Electrolysis  of  Fused  Salts.  Richard  Lorenz  (Zeitsch. 
Elektrochem.,  1907,  13,  582 — 585). — The  addition  of  an  alkali  chloride 
to  fused  lead  chloride  improves  the  yield  of  lead  at  the  cathode.  It  is 
now  shown  that  barium  chloride  has  the  same  effect  in  the  electrolysis 
of  lead  chloride,  and  that  potassium  bromide  and  iodide  behave 
similarly  in  the  electrolysis  of  lead  bromide  and  iodide.  When  fused 
cadmium  chloride  is  electrolysed,  no  cadmium  is  obtained,  but  the 
addition  of  potassium  or  sodium  chloride  makes  it  possible  to  obtain 
good  yields.  The  effect  is  due  to  the  prevention  of  the  formation  of 
metallic  fogs.  The  addition  of  potassium  chloride  to  a  fog  of  lead  in 
lead  chloride  precipitates  the  metal  and  produces  a  clear,  transparent 
liquid.  It  is  suggested  that  the  precipitation  is  due  to  a  change 
in  the  surface  tension  of  the  metal  in  contact  with  the  fused  salt. 

T.  E. 

The  Equilibrium  Ag  +  Ag’  Ag*2.  Emil  Bose.  (Zeitsch. 
Elektrochem.,  1907,  13,  477 — 478). — A  solution  of  silver  nitrate  is 
caused  to  circulate  through  a  tube  containing  metallic  silver  which  is 
steam- jacketed,  and  then  through  a  glass  tube  which  is  cooled  with 
water.  The  presence  of  organic  substances  is  carefully  excluded,  and 
the  circulation  is  kept  up  by  the  difference  of  temperature  in  the  two 
tubes.  After  about  170  hours’  circulation,  numerous  small  crystals  of 
silver  were  found  on  the  walls  of  the  cold  tube.  It  is  therefore  pro¬ 
bable  that  the  equilibrium  Ag  +  Ag'  ^  Ag’2  is  displaced  towards  the 
right-hand  side  at  the  higher  temperature  in  the  same  way  as  the 
better  known  equilibrium  Cu  +  Cu”  ^  2Cu\  T.  E. 

New  Wire  Method  for  the  Determination  of  the  Melting 
Points  of  Metals  and  the  Calibration  of  Thermo-elements. 

Richard  Loebe  ( Zeitsch .  Elektrochem.,  1 907,  13,  592 — 593). — The 
metal  to  be  examined  forms  a  connexion  between  two  platinum  wires 
completing  a  circuit  containing  a  battery  and  an  ebctro-magnet. 
When  the  metal  wire  melts,  the  current  through  the  circuit  is  broken, 
and  this  is  indicated  by  the  striking  of  a  gong  consequent  on  the 
release  of  the  pole-piece  of  the  magnet.  The  thermo-element  is  separate, 
but  is  so  arranged  that  the  junction  is  in  close  proximity  to  the  heated 
metal.  H.  M.  D. 

Specific  Heats  of  Solids  at  Constant  Volume,  and  the  Law 
of  Dulong  and  Petit.  Gilbert  N.  Lewis  (J.  Amer.  Ghem.  Soc., 
1907,  29,  1165—1168;  Zeitsch.  anorg.  Ghem.,  1907,  55,  200—204).— 
It  is  shown  from  thermo  dynamical  considerations  that  the  specific 
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heats  of  solids  can  be  calculated  from  the  equation  Cp  -  Cv  =  T/32v/a, 
where  Op  and  Gv  are  the  specific  heats,  v  the  volume  of  one  gram  of 
the  substance  at  the  absolute  temperature  T,  a  the  coefficient  of  com¬ 
pressibility,  and  j3  the  coefficient  of  thermal  expansion.  If  Op  and  Gv 
aie  required  to  be  expressed  in  calories  per  degree,  the  equation 
becomes  Cp  -  Cv  =  T/32V/41*78a,  where  Y  is  the  atomic  volume. 

By  means  of  this  expression,  the  values  at  20°  have  been  calculated 
for  all  the  solid  elements  for  which  a  and  (3  are  known,  with  the 
exception  of  the  non-metals  of  atomic  weight  below  35.  The  results 
are  tabulated  and  show  that  the  mean  value  of  Cv  for  the  nineteen 
elements  considered  is  03  below  the  mean  value  of  Cp.  Excluding  the 
results  obtained  for  sodium,  magnesium,  aluminium,  and  potassium, 
the  mean  value  of  Op  is  6*2,  and  the  average  deviation  from  this  mean 
is  0T8.  The  mean  value  of  Cv  is  5*9,  and  the  average  deviation  only 
0*09.  It  is  suggested  therefore  that  the  law  of  Dulong  and  Petit  may 
be  modified  and  stated  thus:  “Within  the  limits  of  experimental 
error,  the  atomic  heat  at  constant  volume,  at  20°,  is  the  same  for  all 
the  solid  elements,  the  atomic  weights  of  which  are  greater  than  that 
of  potassium.” 

In  many  cases,  Cp  increases  rapidly  with  the  temperature,  but 
probably  Cp  -  Cv  increases  also,  and  it  is  therefore  not  unlikely  that 
Cv  may  be  nearly  independent  of  the  temperature.  E.  G. 

The  Specific  Heat  of  Iron.  P.  Oberhoffer  ( Melallurgie ,  1907, 
4,  427' — 443,  447 — 455,  486 — 497). — A  complete  review  and  criticism 
of  former  determinations  of  the  specific  heat  of  iron  is  given. 
Preliminary  experiments  with  the  Bunsen  ice  calorimeter  showed  that 
it  was  necessary  to  work  in  an  exhausted  apparatus  to  prevent  oxida¬ 
tion  at  high  temperatures.  An  elaborate  form  of  vacuum  calorimeter 
is  described  and  illustrated,  and  the  precautions  necessary  to  eliminate 
various  sources  of  error  are  detailed.  Measurements  of  the  specific 
heat  of  iron  up  to  1500°  were  made.  An  iron  containing  0*06%  of 
carbon  and  0*079%  of  other  impurities  was  used  in  masses  of  1 — 6 
grams. 

The  mean  specific  heat  of  a-iron  increases  almost  proportionately 
with  the  temperature,  rising  from  0*1221  at  250°  to  0*1463  at  650°. 
The  specific  heat  of  (3-i ron  rises  more  rapidly  with  the  temperature, 
and  that  of  y-iron  has  a  practically  constant  value  of  0*1665  up  to 
1500°.  The  course  of  the  curve  indicates  that  the  change  from  (3 - 
to  a-iron  takes  place  through  a  continuous  series  of  mixed  crystals,  as 
suggested  by  Osmond. 

A  full  bibliography  of  the  subject  is  added.  C.  H.  D. 

Relationships  between  Heat  Effect  and  Free  Energy.  Hanks 
von  Juptner  ( Zeitsch .  phyaikal.  Chem.,  1907,  60,  114— 119).' — The 
author  has  shown  (see  this  vol.,  ii,  742)  that  if  Q  is  the  heat  effect 
of  a  process  and  A  is  the  accompanying  change  of  the  free  energy, 
then  Q/A=d(\ogep)!d(\ogeT).  In  this  paper,  the  author  indicates  the 
significance  of  this  relationship  and  discusses  its  application,  not  only 
to  changes  of  state,  but  also  to  cases  of  chemical  change  (compare 
Nernst,  this  vol.,  ii,  153).  J.  C.  P. 
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Silver  Nitrate.  Calorimetry  at  High  Temperatures.  Joseph 
Guinchant  ( Compt .  rend,,  1907,  145,  320 — 322). — Using  a  calori¬ 
metric  method  previously  described  (this  vol.,  ii,  667),  the  author 
finds  for  the  specific  heat  of  rhombic  silver  nitrate  the  value  0441 
(Regnault  found  0T43),  of  the  rhombohedral  form  0T49,  and  of  the 
fused  nitrate  0487,  for  the  heat  of  transformation  at  159°  of  the 
rhombic  into  the  rhombohedral  salt  the  value  4*9  Cal.,  and  for  the 
heat  of  fusion  at  208°  the  value  17 ‘6  Cal. 

By  means  of  an  electrocalorimeter  described  in  the  paper,  the  values 
14*3,  9'6,  and  17  9  have  been  found  for  the  heats  of  fusion  of  tin, 
mercuric  iodide,  and  silver  nitrate  respectively.  These  agree  very  well 
with  the  numbers  13'6 — 14*6,  9  8,  and  17*6  found  by  the  ordinary 
calorimeter.  E.  H. 

Heats  of  Formation  of  the  Alkali  Oxides.  Etienne 
Rengade  {Compt.  rend.,  1907,  145,  236 — 238). — The  heats  of 
hydration  of  pure  alkali  protoxides  (this  vol.,  ii,  83,  457)  are  found 
to  be  Na20,aq,  56  5;  K20,aq,  75 '0  ;  Rb20,aq,  83  0;  Cs20,aq,  80  6  Cal. 
From  these  and  the  heats  developed  in  the  reaction  2M  +  2H20  +  aq  = 
2MOEL  +  H2  +  aq,  determined  by  Joannis  for  sodium  and  potassium 
(Abstr.,  1888,  1138)  and  by  Beketoff  for  rubidium  and  caesium  {ibid., 
1244),  the  following  values  are  obtained  :  Na2,0,  97’7  ;  K2,0,  84 ‘8  ; 
Rb2,0,  82-4  ;  Cs2,0,  91 '5,  for  the  heats  of  formation  of  the  anhydrous 
oxides.  Comparison  of  these  figures  shows  that  the  heat  of  the 
hydration  +  dilution  increases  from  sodium  to  rubidium  and  then 
diminishes,  whilst  the  heat  of  formation  of  the  protoxide  diminishes 
from  sodium  to  rubidium  and  then  increases  to  caesium,  in  other  words, 
that  there  is  no  progressive  variation  in  the  heat  developed  with 
increase  in  atomic  weight.  Contrary  to  the  general  rule  for  binary 
compounds  of  sodium  and  of  potassium,  the  heat  of  formation  of  sodium 
■protoxide  is  greater  than  that  of  potassium  protoxide.  E.  H. 

Heat  of  Formation  of  the  System,  H2S04,H20.  Robert 
Kkemann  and  F.  Kerschbaum  {Monatsh.,  1907,  28,  911 — 916). — 
If  the  development  of  heat,  which  takes  place  when  sulphuric  acid 
and  water  are  mixed,  is  caused  by  the  formation  of  hydrates  of  sul¬ 
phuric  acid,  the  heat  of  mixing  these  substances  in  molecular  propor¬ 
tions  should  be  found  the  smaller  the  higher  the  temperature  at  which 
it  is  determined,  since  it  has  been  shown  (Kremann  and  Ehrlich,  this 
vol.,  ii,  748)  that  the  hydrate,  H2S04,H20,  decomposes  almost  entirely 
in  the  temperature  interval  0 — 130°.  If  this  were  so,  the  specific 
heat  of  the  mixture  determined  by  cooling  from  130°,  at  which 
temperature  the  dissociation  is  still  incomplete,  would  be  markedly 
greater  than  the  specific  heat  determined  by  cooling  from  higher 
temperatures  at  which  the  hydrate  is  completely  decomposed.  This 
is  found  not  to  be  the  case  ;  a  series  of  determinations  by  cooling 
from  different  temperatures  between  33'7°  and  2074°  gave  normal 
results,  the  specific  heat  found  increasing  slightly  with  the  initial 
temperature.  The  average  value,  0'430,  is  slightly  smaller  than  the 
specific  heat,  0455,  calculated  by  Pfaundler  {Ber.,  1870,  3,  798),  or 
approximately  the  same  as  that,  0‘438,  calculated  by  Marignac  {Ann, 
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Chim.  Phys.,  1871,  [iv],  22,  385)  from  the  specific  heats  of  pure 
sulphuric  acid  and  water.  The  heat  developed  on  mixing  sulphuric 
acid  and  water  must  be  ascribed  therefore  chiefly  to  the  process  of 
solution,  and  only  to  a  very  small  extent  to  the  formation  of  the 
hydrate.  G.  Y. 

Heat  of  Combustion  of  Silicon  and  Silicon  Carbide. 
William  G-.  Mixter  (Amer.  J.  Sci.,  1907,  [iv],  24,  130 — 140). — 
Combustions  of  acetylene  carbon,  crystalline  silicon,  and  silicon 
carbide  with  sodium  peroxide  gave  the  following  heats  of  combustion : 
carbon,  133*512  Cal,  ;  silicon,  237424  Cal.  ;  silicon  carbide,  368*973 
Cal.  ;  from  these  data,  the  heat  of  formation  of  silicon  carbide  is 
1963  Cal.  This  value  is  so  small  that  it  must  be  regarded  merely  as 
indicating  that  the  formation  of  silicon  carbide  from  its  elements  is 
attended  with  very  small  development  or  absorption  of  heat. 

The  heat  of  combustion  of  silicon  carbide  in  oxygen  is  found  to  be 
283*75  Cal.,  whence  the  heat  of  oxidation  of  silicon  is  190*985  Cal. 
Berthelot  obtained  the  value  180*593  Cal.  for  the  heat  of  formation  of 
gelatinous  silicic  acid.  The  heat  of  combination  of  silica  (1  mol.)  with 
sodium  oxide  (2  mols.)  was  found  by  experiment  to  be  71  Cal.,  whilst 
the  value  84  Cal.  was  obtained  by  calculation  from  the  reaction  of 
silicon  with  sodium  peroxide  ;  the  latter  figure  is  regarded  as  the 
more  trustworthy.  E.  G. 

Thermochemical  Constants  in  the  Atropine  and  Cocaine 
Series.  H.  Gaudechon  (Bull.  Soc.  chim.,  1907,  [iv],  1,  682 — 687). 
— The  following  heats  of  combustion  have  been  obtained  by  the  author 
by  means  of  the  calorimetric  bomb  : 

Ecgonine,  Benzoyl- 

Atropine,  TropiDe,  CpHjbOjjN,  ecgonine,  Cocaine, 

c17h2jo3n.  cI8h1&on.  '  h2o.  cwh19o4n.  c17h21o4n. 

Per  gram  at  const,  vol.  (cals. )  7790*0  8465*3  5883*3  6830*0  7086*2 

Per  mol.  „  „  (Cals.)  2251*31  1173*6  1194*3  1973*9  2147*11 

,,  ,,  press.  ,,  2253*51  1195*24  1195*3  1974*93  2148*73 

The  heats  of  formation  are :  atropine,  Cl7  (diam.)  +  H23  (gas)  +  N  (gas) 
4-  Os  (gas)  =  C17H2303N  (sol.)  +  143*26  Cals. ;  tropine,  C18  (diam.)  + 
H15  (gas) +  N  (gas) +  0  (gas)  =  CsH15ON  (sol.)  +  76*74  Cals.;  ecgonine, 
C9  (diam.)  +  H15  (gas)  +  03(gas)  +  N  (gas)  +  H20  =  CBH1?03N,H20(cryst.) 
+  170*96  Cals. +  e  (heat  of  hydration);  benzoylecgonine,  C16(diam.)  + 
H19  (gas)  +  N  (gas)  +  04  (gas)  =  C16H1904N (sol.)  +  1 89*58  Cals. ;  cocaine, 
Cl7  (diam.)  +  H21  (gas)  +  N  (gas)  +  04  (gas)  =  CnH2104N  (sol.)  +  179*04 
Cals. 

The  author  uses  these  data  to  explain  certain  reactions.  Thus,  the 
action  of  water  on  cocaine  at  100°,  yielding  methyl  alcohol  and 
benzoylecgonine,  develops  1*84  Cal.,  a  quantity  of  heat  comparable  with 
that  observed  in  the  hydrolysis  of  esters  which  is  a  balanced  reaction. 

The  heat  of  formation  of  ecgonine  is  greater  than  that  of  tropine, 
from  which  it  differs  by  the  substitution  of  C02H  for  one  hydrogen 
of  a  CH2  group,  by  94*22  Cals.  (AF),  the  corresponding  difference 
(AC)  between  the  heats  of  combustion  at  constant  pressure  being  0*2 
Cal.  For  solid  phenol  and  solid  salicylic  acid,  AF=95*3  Cals,  and 
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AC  =  —  1  '0  Cal.,  and  for  solid  benzene  and  solid  benzoic  acid,  AF  = 
92*4  Cals,  and  AC  =1*5  Cals.  For  benzoylecgonine  and  cocaine 
(methyl  ether  of  benzoylecgonine),  AF=10*5  Cals,  and  AC=173’8 
Cals.;  for  benzoic  acid  and  methyl  benzoate,  AF=7*4  Cals,  and 
AC  =169  Cals.;  for  cinnamic  acid  and  methyl  cinnamate,  AF  =  7*6 
Cals,  and  AC  =  170*8  Cals.  ;  and  for  anisic  acid  and  methyl  anisate, 
AF=10*8  Cals,  and  AC  =173*9  Cals.  These  numbers  are  in  agree¬ 
ment  with  the  values,  AF  =  7 — 10  Cals,  and  AC=  169 — 172  Cals., 
given  by  Berthelot  ( Thermochimie ,  I,  495,  et  seq.). 

The  numbers  given  above  confirm  the  constitutions  determined  by 
chemical  means  for  tropine,  ecgonine,  cocaine,  and  benzoylecgonine. 

T.  H.  P. 

Thermoelectromotive  Forces  of  Potassium  and  Sodium 
with  Platinum  and  Mercury.  Harold  C.  Barker  {Amer.  J.  Sci., 
19<»7,  [iv],  24,  159 — 166). — An  account  is  given  of  the  determination 
of  the  thermoelectromotive  forces  of  potassinm-platimim  and  sodium- 
platinum  couples  for  varying  temperature  differences  between  0°  and 
90°  and,  for  comparison,  of  a  mercury-platinum  couple  through  the 
same  range.  The  measurements  were  made  by  means  of  a  Leeds 
potentiometer  used  in  connexion  with  a  Weston  standard  cell  of 
1*0193  volts.  The  metals  were  introduced  into  an  apparatus 
constructed  of  glass  tubing  of  4  mm.  diam.  This  apparatus  is 
described  with  the  aid  of  a  diagram,  and  an  account  is  given  of  the 
mode  of  filling  the  tubes  and  carrying  out  the  experiments.  The 
results  are  given  in  tabular  form  and  are  also  plotted  as  curves. 
The  curves  deduced  for  potassium-mercury  and  sodium-mercury  couples 
are  indicated. 

For  the  potassium-platinum  couple,  the  E.M. jF.’s  vary  from  840 
microvolts  with  a  temperature  difference  of  89  60°  between  the 
junctions  to  70  microvolts  with  a  difference  of  6*82°;  the  sodium- 
platinum  couple  gives  from  170  microvolts  with  a  difference  of  84*24° 
to  30  microvolts  with  a  difference  of  12*64°  ;  and  the  mercury-platinum 
couple  gives  from  50  microvolts  with  a  difference  of  84*42°  to  10 
microvolts  with  a  difference  of  10 '64°.  E.  G. 

Formulae  of  Mercurous  Chloride,  Bromide,  and  Iodide,  of 
Cuprous  Chloride,  and  of  the  Chlorides  of  Thallium  and  the 
Alkali  Metals  Ernst  Beckmann  ( Zeitsch .  anorg.  Chem.,  1907,  55, 
175 — 187). — The  molecular  weights  of  the  salts  mentioned  in  the 
title  have  been  determined  by  cryoscopic  measurements  in  mercuric 
chloride,  bromide,  and  iodide  as  solvents. 

The  molecular  freezing-point  constant  of  mercuric  chloride,  deter¬ 
mined  with  anthraquinone,  is  340.  In  this  solvent,  mercurous  chloride 
has  the  formula  Hg2Cl2,  the  molecular  weight  of  cuprous  chloride  lies 
between  that  required  for  CuCl  and  Cu2Cl2  and  increases  with  the  con¬ 
centration,  whilst  thallous,  sodium,  potassium,  rubidium,  caesium,  and 
ammonium  chlorides  have  all  practically  the  normal  molecular  weights. 
Mercurous  bromide  has  the  formula  Hg2Br2  in  fused  mercuric  bromide 
(freezing-point  constant  367),  and  mercurous  iodide  has  the  formula 
Hg2T2  in  mercuric  iodide  (constant  404). 
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Mercuric  bromide  in  mercuric  chloride  and  mercuric  chloride  in  the 
corresponding  bromide  have  higher  apparent  molecular  weights  than 
correspond  with  their  formuhe ;  this  is  probably  connected  with  the 
formation  of  solid  solutions. 

In  antimony  pentachloride  (constant  175)  the  molecular  weights  of 
antimony  tri-iodide  and  tin  tetraiodide  are  only  about  one-third  of  the 
normal  values,  whilst  the  freezing  point  of  antimony  pentachloride  is 
raised  by  the  addition  of  antimony  trichloride  ;  the  latter  phenomenon 
is  probably  due  to  the  formation  of  solid  solutions.  G.  S. 

Compressibility  of  Gases  at  about  Atmospheric  Pressure. 
Daniel  Berthelot  ( Compt .  rend.,  1907,  145,  317 — 320.  Compare 
this  vol.,  ii,  668). — Contrary  to  the  assumption  of  Guye  (this  vol.,  ii, 
605),  the  author  shows  experimentally  that  at  pressures  between  0'25 
and  2  0  atmospheres  the  variation  of  pv  for  very  compressible  gases  is 
not  a  linear  function  of  the  pressure,  but  is,  however,  a  linear  function 
of  the  density.  The  remainder  of  the  paper  is  devoted  to  a  discussion 
of  the  comparative  accuracy  of  the  formulae,  pv  =  1  —e[v  (Berthelot), 
(p  +  ajv2)(v  -  b)  —  1  (Yan  der  Waals),  and 

A\  =  (a  -  b)/[l  -  2 {a  -  b)][  1  -  3 (a  -  =  (a  -  b)/l  -  (a  -  b ) 

for  the  determination  of  coefficients  of  deviation  from  Boyle’s  law. 
The  conclusion  drawn  is  that  almost  identical  results  are  obtained  by 
all  three  formula?.  E.  H. 

Gas  Solubility,  Compressibility,  and  Surface  Tension. 
Albert  Ritzel  (Zeitsch.  physikul.  Chem.,  1907,  60,  319 — 358). — The 
author  has  determined  the  compressibility  at  25°  of  various  mixtures 
of  the  following  pairs  of  organic  liquids  :  chloroform  and  acetic  acid, 
chloroform  and  acetone,  acetic  acid  and  benzene,  acetic  acid  and 
toluene,  carbon  disulphide  and  acetone,  ethyl  alcohol  and  benzene ; 
benzene  and  nitrobenzene,  benzene  and  aniline ;  toluene  and  nitro¬ 
benzene,  toluene  and  aniline ;  also  the  compressibility  at  20°  of 
ethylene  dichloride,  carbon  disulphide,  benzene  and  carbon  tetra¬ 
chloride.  The  method  employed  was  that  used  by  Richards  and  Stull 
(Abstr.,  1904,  ii,  384).  The  surface  tension  of  mixtures  of  (1)  benzene 
and  ethyl  alcohol,  (2)  benzene  and  nitrobenzene,  (3)  toluene  and  nitro¬ 
benzene,  has  been  determined  at  25°.  The  dilatation  which  accom¬ 
panies  the  absorption  of  carbon  monoxide  at  25°  by  mixtures  of 
(1)  chloroform  and  acetic  acid,  (2)  chloroform  and  acetone,  (3)  acetic 
acid  and  benzene  has  been  measured. 

When  Skirrovv’s  measurements  of  the  solubility  of  carbon  monoxide 
in  binary  mixtures  of  organic  liquids  (Abstr.,  1902,  ii,  600)  are 
correlated  with  the  author’s  measurements  of  the  compressibility  of 
the  same  mixtures,  it  is  seen  that  the  solubility-concentration  curve, 
and  the  compressibility -concentration  curve  are  very  similar  in  form  in 
each  case.  Comparison  of  the  solubility-concentration  curve,  and  the 
capillarity-concentration  curve  shows  that  when  the  former  exhibits  a 
maximum,  the  latter  exhibits  a  minimum.  The  converse,  however, 
does  not  hold,  for  where  the  solubility-concentration  curve  exhibits  a 
minimum,  the  capillarity-concentration  curve  exhibits  one  also.  That 
a  maximum  is  not  found  on  the  capillarity-concentration  curve  in  the 
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latter  case  is  probably  due  to  adsorption  phenomena  involved  in  the 
usual  statical  method  of  measuring  surface  tension. 

The  view  is  adopted  that  the  power  of  a  liquid  to  dissolve  a 
sparingly  soluble  gas  is  intimately  related  to  its  compressibility. 
Making  certain  assumptions,  the  author  deduces  the  formula 
X  —  P/3/8,  in  which  X  is  the  solubility  of  the  gas,  (3  is  the  compressi¬ 
bility  of  the  solvent,  8  is  the  absorption-dilatation  coefficient,  and  P  is 
the  solubility  pressure  (‘  Loslichkeitsdruck  ’)  of  the  gas;  P  is  simply 
a  measure  of  the  tendency  of  the  gas  to  dissolve  in  the  liquid.  The 
foregoing  formula  means  that  the  solubility  of  a  gas  is  proportional  to 
the  solubility  pressure  and  to  the  compressibility  of  the  solvent,  and 
inversely  proportional  to  the  change  of  volume  which  accompanies  the 
absorption.  This  formula  is  not  amenable  to  quantitative  verification 
by  experiment,  but  the  author  adduces  evidence  from  various  sources 
which  makes  its  correctness  very  probable.  Thus  in  addition  to  his 
own  experiments,  he  cites  the  result  established  by  Just  (Abstr., 
1901,  ii,  439),  namely,  that  the  ratio  of  the  solubilities  of  carbon 
monoxide  and  nitrogen  is  independent  of  the  solvent.  There  is, 
further,  the  parallelism  between  the  lowering  of  compressibility  and 
the  lowering  of  solubility  which  are  produced  by  adding  salts  to  water. 
The  variation  of  the  solubility  of  gases  with  temperature  appears 
also  to  be  in  general  harmony  with  the  formula  already  mentioned. 

J.  C.  P. 

Occlusion  and  Diffusion  of  G-ases  in  Metals.  Adolf  Sievebts 
( Zeitsch .  physikal.  Chem.,  1907,  60,  129 — 201). — A  comprehensive 
study  of  the  behaviour  of  copper,  iron,  nickel,  cobalt,  silver  and 
platinum  towards  hydrogen  and  nitrogen.  The  behaviour  of  silver  and 
platinum  also  towards  oxygen  was  examined.  In  all  cases  the  gases 
were  brought  into  contact  with  the  metals  at  atmospheric  pressure  and 
at  various  temperatures.  The  author  has  studied  also  the  diffusion  of 
hydrogen  through  copper,  iron,  nickel,  and  silver,  the  diffusion  of 
oxygen  through  silver,  and  the  diffusion  of  carbon  dioxide  through 
iron.  For  details  of  the  apparatus  employed  the  original  must  be 
consulted. 

From  400°  upwards,  copper  wire  absorbs  small  quantities  of 
hydrogen  which  increase  as  the  temperature  rises.  On  cooling,  only 
0-05  volume  of  hydrogen  is  retained.  Copper  powder  retains  after 
heating  and  cooling  0‘5 — 0’8  volume  of  the  gas.  Many  of  the  data 
occurring  in  the  literature  give  too  high  values  for  the  occlusion  of 
hydrogen  by  copper  :  this  is  probably  due  to  the  fact  that  powdered 
copper  which  has  been  obtained  by  reduction  at  a  low  temperature  has 
a  great  power  of  retaining  water  vapour. 

The  power  of  iron  to  occlude  hydrogen  varies  with  the  nature  of 
the  iron.  Soft  wire  begins  to  absorb  it  at  about  400°,  and  the  quantity 
of  gas  absorbed  increases  up  to  800°  at  the  rate  of  about  0  04  volume 
for  every  100°.  Above  800°  the  rate  of  increase  is  greater,  but  on 
cooling  all  the  hydrogen  is  given  up.  Refined  iron  and  reduced  iron 
do  not  absorb  appreciable  quantities  of  hydrogen  below  800°.  At 
900°  and  higher  temperatures  more  hydrogen  is  absorbed  than  is 
released  on  cooling,  even  in  a  vacuum.  On  cooling  from  900°  to  800° 
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both  sorts  of  iron  give  up  0*16 — 0*17  volume  of  hyar^gen,  and  this 
amount  is  independent  of  the  quantity  which  has  been  absorbed  at 
higher  temperatures.  Kahlbaum’s  reduced  iron  when  heated  to  900° 
acquires  the  ability  to  absorb  nitrogen,  which  is  quantitatively 
released  on  cooling  below  that  temperature.  The  occlusion  is  possibly 
exclusively  a  property  of  y-irou. 

Absorption  of  hydrogen  by  nickel  begins  below  200°,  and  increases 
with  the  temperature ;  at  1000°  the  amount  occluded  is  about 
1  volume.  In  the  case  of  cobalt  there  is  no  appreciable  absorption 
below  700°,  and  at  1000°  the  amount  occluded  is  about  0*4  volume. 
In  both  cases  the  samples  examined  retained  only  traces  of  hydrogen 
on  cooling.  It  is  probable  that  the  finely  divided  metals  have  the 
power  of  absorbing  larger  quantities  of  hydrogen. 

The  study  of  the  occlusion  of  hydrogen  and  oxygen  by  silver  did 
not  give  any  very  definite  results.  The  amounts  of  these  gases 
absorbed  by  silver  wire  were  only  fractions  of  the  volume  of  the  wire. 

In  harmony  with  the  observations  of  Mond,  Ramsay,  and  Shields 
(Abstr.,  1895,  ii,  492;  1898,  ii,  599),  platinum  was  found  to  absorb 
only  traces  of  hydrogen  and  oxygen. 

The  results  of  the  author’s  experiments  on  diffusion  may  be  shortly 
stated  as  follows.  The  diffusion  of  hydrogen  through  copper  becomes 
appreciable  at  640°.  In  the  case  of  iron  the  diffusion  of  hydrogen 
begins  at  about  400°.  Up  to  1000°  nitrogen  seems  to  be  without  the 
power  of  diffusing  through  iron.  The  diffusion  of  hydrogen  through 
nickel  has  been  observed  down  to  450°.  With  silver  no  diffusion  of 
either  hydrogen  or  oxygen  appears  to  occur  up  to  640°.  J.  O.  P. 

Researches  on  Vapour  Pressure.  II.  Hanns  von  Juptner 
(Zeitsch.  physiJcal.  Chem.,  1907,  60,  101 — 113.  Compare  Abstr.,  1906, 
ii,  522). — The  value  of  f  in  the  van  der  Waals  equation  log  tt  — 
f(\~\j9)  has  been  calculated  for  hydrogen,  oxygen,  nitrogen,  and 
ammonia,  in  addition  to  the  substances  already  considered  (fluoro* 
benzene,  mercury,  carbon  dioxide,  water,  argon,  and  xenon).  It  is 
now  shown  that  the  variation  of  f  with  9  is  for  each  substance 
satisfactorily  represented  by  a  formula  of  the  type  f  ~  / 0'  —  a9  + 
b/(l~9)’,  in  this  formula  /o'—fo-b,  f0  being  the  value  which  f 
assumes  for  9  —  0.  At  low  temperatures  the  variation  of  f  with  9 
may  be  adequately  represented  by  the  linear  equation  f  =fQ  —  aO. 

Combining  these  equations  with  the  Clapeyron-Clausius  equation, 
the  author  arrives  at  the  relationship  A  =  4*571(-/’0  7* - «7'2/7*), 
whence  for  T=  0,  A0  =  i‘57l  J0Tk.  These  latter  equations  are  shown  to 
be  in  harmony  with  experimental  data.  That  the  relationship  between 
A  and  T  is  expressed  by  an  equation  of  the  general  form  A  =  A0  +  £rT2 
is  in  harmony  with  Nernst’s  hypothesis  regarding  the  course  of  the 
energy  curves  at  the  absolute  zero. 

Further  mathematical  treatment  of  the  equations  leads  the  author 
to  various  relationships.  These,  stated  in  words,  are  :  (1)  the  ratio 
between  the  latent  heat  of  a  process  and  the  alteration  of  the  free 
energy  is  equal  to  the  differential  quotient  d(\ogep)jd(\ogcT )  ;  (2)  the 
heat  of  vaporisation  is  equal  to  the  work  done  by  the  liquid  in  passing 
from  the  internal  pressure  to  the  pressure  of  the  saturated  vapour ; 
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(3)  the  quantity  f  is  equal  to  the  logarithm  of  the  ratio  between 
internal  pressure  and  critical  pressure.  J.  C.  P. 

Determination  of  Molecular  Weights  by  Distribution  Ex¬ 
periments.  J.  Livingstone  R.  Morgan  and  H.  K.  Benson  (J.  Amer. 
Chem.  Soc.,  1907,  29,  1176 — 1179). — Nernst  and  Aulich  (Abstr., 
1891,  1148)  and  others  have  shown  that  the  relation  between  the 
molecular  weights  of  a  substance  in  two  immiscible  solvents  can  be 
found  by  determining  its  distribution  between  them. 

Substances  have  now  been  studied  which  when  treated  by  the 
freezing  point  method  absorb  heat  on  dissolving  and  show  a  variation 
in  the  molecular  weight  with  the  concentration,  together  with  those 
necessary  to  interpret  the  results.  The  results  of  distribution  experi¬ 
ments  expressed  in  grams  per  c.c.  are  given  for  acetic  acid  between  water 
and  ethyl  ether,  acetic  acid  between  fused  calcium  chloride,  CaCl2,6H20, 
and  ethyl  ether,  acetic  acid  between  fused  lithium  nitrate,  LiN03,3H20, 
and  ethyl  ether,  ethyl  alcohol  between  water  and  ethyl  ether,  ethyl 
alcohol  between  fused  calcium  chloride  and  ether,  ethyl  alcohol 
between  fused  calcium  chloride  and  benzene,  and  ethyl  alcohol 
between  water  and  benzene.  The  values  obtained  show  that  ethyl 
alcohol  and  acetic  acid  have  practically  the  same  molecular  weights  in 
ethyl  ether  as  they  have  in  water  (which  are  nearly  independent  of 
the  concentration  as  shown  by  the  freezing  point  method),  and  that 
the  molecular  weights  of  these  substances  in  fused  calcium  chloride 
and  lithium  nitrate  are  also  the  same  as  in  water,  although  determina¬ 
tions  by  the  freezing  point  method  lead  to  abnormal  figures  at  high 
concentrations  (Morgan  and  Benson,  this  vol.,  ii,  747).  The  molecular 
weight  of  alcohol  in  benzene  as  derived  from  the  coefficient  of 
distribution  does  not  vary  so  greatly  with  the  concentration  as  it  does 
when  determined  by  the  freezing  point  method.  E.  G. 

Osmotic  Pressure  of  Compressible  Solutions  of  any  Degree 
of  Concentration.  Alfred  W.  Porter  (Proc.  Roy.  Soc.,  1907, 
79,  A,  519 — 528). — By  means  of  a  thermodynamical  cycle,  an  exact 
equation  has  been  obtained  connecting  the  osmotic  pressure  and 
vapour  pressure  for  a  solution  of  any  given  concentration,  of  any 
degree  of  compressibility,  and  under  any  hydrostatic  pressure.  The 
simplifying  assumptions  are  then  made  that  the  solution  is  incompres¬ 
sible  and  that  the  vapour  obeys  the  gas  laws,  and  it  is  shown  that  if 
the  osmotic  pressure  is  defined  under  such  conditions  that  the  solvent 
is  under  the  hydrostatic  pressure  of  its  own  vapour  the  formula 
reduces  to  that  proposed  by  van’t  Hoff,  but  if  the  conditions  are  such 
that  the  solution  is»under  the  hydrostatic  pressure  of  its  own  vapour 
the  formula  reduces  to  that  recently  brought  forward  by  the  Earl  of 
Berkeley  (see  Abstr.,  1906,  ii,  599  ;  this  vol.,  ii,  440).  Exact 
equations  are  also  given  showing  how  the  osmotic  pressure  and  vapour 
pressure  depend  on  the  hydrostatic  pressure. 

It  is  further  shown  that  when  a  solution  at  any  pressure  is  in 
osmotic  equilibrium  with  the  pure  solvent  (through  a  semi-permeable 
membrane),  the  vapour  pressure  of  the  solution  is  equal  to  that 
of  the  pure  solvent  when  each  is  measured  for  the  hydrostatic  pressures 
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to  which  the  solution  and  solvent  are  respectively  subjected.  More¬ 
over,  if  two  solutions,  at  any  hydrostatic  pressure  the  same  for  both,  are 
isotonic  as  regards  vapour  pressure,  they  are  also  isotonic  as  regards 
osmotic  pressure  and  have  the  same  freezing  point. 

The  question  as  to  what  hydrostatic  pressure  osmotic  pressure 
measurements  may  be  most  advantageously  referred  is  discussed. 

G.  S. 

Impedance  of  Solutes  in  Solvents  as  Manifested  by 
Osmotic  “  Pressure.”  John  G.  A..  Rhodin  {Trans.  Faraday  Soc., 
1907,  3,  81 — 85). — A  theoretical  paper  in  which  the  author  explains 
the  phenomenon  of  osmotic  pressure  by  assuming  that  a  “  semi- 
permeable  membrane  must  have  a  structure  which  makes  it  act 
approximately  as  a  Bunsen  valve”  and  that  “a  solute  in  solution 
derives  its  molecular  motion  only  from  the  motion  of  the  free  centres 
of  motion  of  the  solvent.”  W.  H.  G. 

Osmotic  Pressure  of  Sucrose  Solutions  in  the  Vicinity  of  5°. 

Haiimon  1ST.  Morse,  Joseph  C.  W.  Frazer,  and  P.  B.  Dunbar  ( Anier . 
Chem.  J.,  1907,  38,  175 — 226). — In  previous  papers  (Abstr.,  1906,  ii, 
601  ;  this  vol.,  ii,  439,  440),  it  has  been  shown  that  at  temperatures  near 
20°  both  dextrose  and  sucrose  in  aqueous  solutions  exert  an  osmotic 
pressure  equal  to  that  which  a  molecular-equivalent  quantity  of  a  gas 
would  exert  if  its  volume  were  reduced,  at  the  same  temperature,  to 
that  of  the  solvent  in  the  pure  state,  whereas  at  temperatures  near  0° 
the  osmotic  pressure  is  somewhat  in  excess  of  the  calculated  gas 
pressure.  It  is  considered  desirable  to  ascertain  the  point  at  which 
these  divergences  observed  at  low  temperatures  disappear  and  with 
this  object  series  of  measurements  are  being  carried  out  in  the 
neighbourhood  of  5°,  15°,  and  20°.  In  the  present  paper,  the  osmotic 
pressures  of  sucrose  solutions  in  the  vicinity  of  5°  are  recorded.  The 
results  afford  little  evidence  of  a  temperature  coefficient  for  the 
osmotic  pressure  of  these  solutions.  The  pressures  at  0°,  5°,  and  20° 
are  approximately  the  same. 

A  reply  is  made  to  the  criticisms  of  Bancroft  {J.  Physical  Chem., 
1906,  10,  320).  E.  G. 

Viscosity  of  some  Salt  Solutions.  Frederic  H.  Getman 
{J.  Chim.  Phys.,  1907,  5,  344 — 363). — The  viscosity  of  aqueous  solu¬ 
tions  of  the  chlorides,  bromides,  and  nitrates  of  sodium  and  potassium, 
and  of  potassium  iodide,  as  well  as  of  mixtures  of  these  solutions  in 
varying  proportions,  has  been  determined  at  18°  by  Ostwald’s  method. 
It  is  shown  (compare  Wagner,  Abstr.,  1890,  441)  that  whilst  the 
solutions  of  sodium  salts  have  a  higher  viscosity  than  pure  water,  the 
solutions  of  potassium  salts  have,  in  certain  concentrations,  a  lower 
viscosity  than  the  solvent,  so  that  the  curves  having  viscosity  as 
ordinates,  concentrations  as  abscissae,  show  distinct  minima  for  cer¬ 
tain  potassium  salts.  The  latter  phenomenon  cannot  be  due  to  hydra¬ 
tion,  and  it  is  suggested  that  the  potassium  ion  lowers  the  viscosity  of 
water,  whilst  the  respective  anions  and  the  un-ionised  molecules  tend 
to  increase  it.  The  relation  between  ionisation  and  viscosity  for  the 
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descending  branch  of  the  curve  is  represented  by  the  equation  -q  =  ka 
(yj  —  viscosity,  a  =  degree  of  dissociation,  k  =  constant). 

The  solutions  of  the  sodium  salts  and  of  sucrose  follow  very 
accurately  the  exponential  law  of  Arrhenius  (1887),  but  this  is  not 
the  case  for  the  ascending  branch  of  the  curves  of  the  potassium 
salts. 

No  very  definite  conclusions  have  been  drawn  from  the  observations 
on  the  viscosity  of  mixed  solutions  (compare  Abstr.,  1906,  ii,  832). 

G.  S. 

Measurements  of  Viscosity  at  High  Temperatures.  Kurt 
Arndt  ( Zeitsch .  Elektrochem. ,  1907,  13,  578 — 582). — In  order  to 
measure  the  viscosity  of  fused  salts,  the  author  measures  the  time 
of  fall  of  a  weight  in  the  salt.  A  platinum  cylinder  is  suspended 
by  a  fine  platinum  wire,  attached  to  a  silk  fibre,  passing  over  a 
practically  frictionless  pulley,  which  also  carries  a  variable  counter¬ 
balancing  weight,  and  a  light  pointer.  The  product  of  the  time  re¬ 
quired  to  sink  through  a  given  distance  in  the  liquid  and  the  un¬ 
balanced  weight  of  the  sinker  is  proportional  to  the  viscosity  of  the 
liquid.  The  factor  required  to  calculate  the  viscosity  is  obtained  by 
observations  with  castor  oil  of  known  viscosity.  Determinations  of 
the  viscosity  of  boron  trioxide,  sodium  metaphosphate,  and  mixtures 
of  these  substances  are  made  at  temperatures  between  650°  and  1100°. 
The  viscosity  of  sodium  metaphosphate  is  80  to  100  times  smaller  than 
that  of  boron  trioxide  at  the  same  temperature  ;  the  viscosities  of  the 
mixtures  lie  between  those  of  the  constituents,  but  are  smaller  than 
the  mean.  T.  E. 

Solubility  of  Isomeric  Organic  Compounds.  Alex.  D. 
Bogojawlenski,  P.  Bogoljuboff,  and  N.  Win6gradoff  ( Chem .  Zentr., 
1907,  i,  1738 — 1739  ;  from  Schri/t.  Dorpat.  Naturforsch-Ges.>  1907, 
15,  216 — 229). — The  complete  curves  of  solubility  of  the  following 
compounds  in  the  solvents  named  have  been  determined  with  a  view 
to  testing  the  accuracy  of  the  general  rules  enunciated  by  Carnelley 
and  Thomson  (Abstr.,  1888,  782).  The  results  confirm  the  conclusion 
that  the  more  readily  fusible  isomerides  are  also  more  easily  soluble  in 
organic  solvents,  and  that  the  order  of  solubility  is  not  affected  by  the 
nature  of  the  organic  solvent.  The  relationship  of  the  solubilities  of 
two  isomerides  in  various  organic  solvents  does  not,  however,  remain 
constant.  The  curves  of  solubility  in  benzene  of  isomerides  of  which 
the  melting  points  are  not  very  different  are  almost  parallel. 

In  benzene,  o-,  m-,  and  jo-chloro-  and  bromo-nitrobenzenes,  o-,  m-, 
and  _p-nitrophenols,  o-,  m-,  and  jo-nitroanilines.  In  nitrobenzene  and  in 
dibromo-acetylene,  o-,  m-}  and  p-nitroanilines.  In  water,  m-  and  p- 
nitrophenols.  E.  W.  W. 

Solubility  of  Acetanilide,  Phenacetin,  Caffeine,  and  Salol  in 
several  Solvents.  Atherton  Seidell  ( J .  Amer.  Chem.  Soc.,  1907, 
29, 1088 — 1091). — The  object  of  this  work  was  to  obtain  a  method  for 
separating  the  constituents  of  headache  powders. 

The  solubility  of  acetanilide  has  been  determined  in  water,  alcohol, 
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and  mixtures  of  these  solvents  at  25°  and  50°,  and  in  methyl  alcohol, 
ethyl  alcohol,  and  chloroform  at  temperatures  ranging  from  0°  to  60°. 
The  solubilities  of  acetanilide,  phenacetin,  caffeine,  and  salol  have 
been  determined  in  acetone,  benzene,  benzaldehyde,  amyl  acetate,  and 
aniline  at  30 — 31°,  in  amyl  alcohol  at  25°,  in  acetic  acid  at  21 '5°,  in 
xylene  at  32 '5°,  and  in  toluene  at  25°.  The  results  are  tabulated. 

Mixtures  of  salol,  caffeine,  and  acetanilide  can  be  fairly  well 
separated  by  digesting  first  with  toluene  to  remove  the  salol,  and  then 
with  amyl  alcohol  to  remove  the  acetanilide.  None  of  the  four  com¬ 
pounds  is  completely  insoluble  in  any  of  the  solvents  and  therefore  no 
sharp  separation  can  be  effected.  E.  G. 

Chemical  Kinetics  of  Ethyl  Diazoacetate.  W.  Fraenkel  ( Zeitsch . 
physikal.  Chem .,  1907,  60,  202 — 236). — The  decomposition  of  ethyl 
diazoacetate  in  dilute  aqueous  solution  takes  place  with  conveniently 
measurable  rapidity  at  25°  in  presence  of  a  small  quantity  of  an  acid. 
The  course  of  the  decomposition  was  followed  by  measuring  the 
nitrogen  evolved,  and  the  apparatus  used  for  this  purpose  was  that 
described  by  Walton  (Abstr,,  1904,  ii,  319).  As  might  be  expected, 
the  course  of  the  change,  N2!CH*C02Et  +  H20  =  N2  +  0H,CH2,C02Et, 
is  that  required  for  a  unimolecular  reaction.  The  reaction  (which 
should  be  carried  out  preferably  in  platinum  vessels  or  in  vessels  of 
glass  coated  with  paraffin)  turns  out  to  be  a  catalysis  by  hydrogen  ions, 
and  the  velocity  coefficient  is  proportional  in  each  case  to  the  H‘ 
concentration.  This  result  has  been  established  on  the  basis  of 
experiments  with  nitric,  picric,  rn-nitrobenzoic,  fumaric,  succinic,  and 
acetic  acids.  It  is  noteworthy  that  the  influence  of  acetic  acid  in 
accelerating  the  decomposition  of  the  ester  is  diminished  by  sodium 
acetate  to  an  extent  which  can  be  satisfactorily  calculated  on  the 
basis  of  the  ionic  theory  and  the  law  of  mass  action.  - 

When  hydrochloric  or  sulphuric  acid  is  used  as  the  catalyst  the 
value  of  the  velocity  coefficient  falls  off  as  the  reaction  proceeds.  A 
similar  result  is  obtained  when  a  little  neutral  salt,  such  as  potassium 
nitrate,  sodium  sulphate,  or  sodium  chloride  is  added  to  the  aqueous 
solution  of  the  ester  along  with  nitric  acid.  In  these  cases  the 
evolution  of  gas  begins,  but  ceases  long  before  the  decomposition  of 
the  diazoester  is  complete.  This  indicates  that  the  hydrogen  ions  are 
being  removed  from  the  sphere  of  action,  and  it  may  be  actually  shown 
that  the  acidity  of  the  solution  diminishes  in  these  cases.  This 
irregularity  appears  to  be  due  to  the  simultaneous  occurrence  of 
another  reaction  of  the  type 

N2:CH-C02Et  +  H’  +  Cl'  =  CH2Cl*C02Et  +  Na. 

When  alcohol  is  added  in  gradually  increasing  quantities  to  the 
solvent  water,  the  rate  of  the  catalytic  decomposition  of  the  ester 
diminishes  very  rapidly  at  first,  more  slowly  afterwards,  up  to  about 
90%  alcohol.  The  retarding  influence  of  alcohol  is  greater  when  the 
catalyst  is  a  weak  acid  than  when  it  is  a  strong  acid.  When  ethyl 
diazoacetate  is  dissolved  in  absolute  alcohol,  and  a  little  picric  acid 
added,  a  decomposition  sets  in  which  is  markedly  retarded  by  the 
addition  of  even  very  small  quantities  of  water  (compare  Goldschmidt 
and  Sunde,  Abstr.,  1906,  ii,  219). 
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The  temperature  coefficient  of  the  ethyl  diazoacetate  catalysis  is 
about  2-5  for  a  rise  of  10°. 

At  high  temperatures  ethyl  diazoacetate  undergoes  decomposition 
even  in  pure  aqueous  solution,  and  the  reaction  exhibits  the  pheno¬ 
menon  of  spontaneous  acceleration.  Incidentally  it  was  found  that 
mercuric  and  cupric  chlorides  are  very  readily  reduced  by  ethyl  diazo¬ 
acetate  to  mercurous  and  cuprous  chlorides  respectively.  J.  C.  P. 

Application  of  van  Laar’s  Formula  to  the  Determination  of 
the  Degree  of  Dissociation  of  Compounds  which  Dissociate  in 
the  Liquid  Phase.  Robert  Kremann  ( Monatsh .,  1907,  28, 
919—926.  Compare  Abstr.,  1904,  ii,  726  ;  1906,  ii,  267).— The  degrees 
of  dissociation  of  phenol — aniline  and  phenol — picric  acid  at  their 
melting  points  found  by  the  author's  method,  are  shown  to  be 
approximately  half  of  the  values  calculated  with  the  aid  of  van  Laar’s 
general  formula  for  the  course  of  melting  point  curves  of  substances 
which  dissociate  in  the  liquid  phase  (Abstr.,  1906,  ii,  331).  The 
cause  of  the  discrepancy  remains  undecided.  G.  Y. 

Molten  Hydrated  Salts  as  Solvents  for  the  Freezing  Point 
Method.  J.  Livingstone  R.  Morgan  and  H.  K.  Benson  (J.  Amer, 
Chem.  Soc.,  1907,  29,  1168 — 1175). — Lowenherz  has  shown  (Abstr., 
1896,  ii,  149)  that  fused  hydrated  sodium  sulphate  can  be  used  as  a 
solvent  for  determining  molecular  weights  by  the  freezing  point 
method,  but  that  it  decreases  or  prevents  ionisation  if  the  substance 
added  has  an  ion  in  common  with  it. 

These  observations  have  been  confirmed  by  a  study  of  the  behaviour 
of  other  fused  hydrated  salts,  namely,  calcium  chloride,  CaCl2,6H20, 
f.  p.  29-48°,  lithium  nitrate,  LiN03,3H20,  f.  p.  29-88°,  and  sodium 
chromate,  Ka2CrO4,10H2O,  f.  p.  19-92°.  The  freezing  point  constants 
for  these  salts  are  45*0,  26-0,  and  38  5  respectively.  The  depressions 
of  the  freezing  points  of  the  fused  salts  produced  by  various 
substances  have  been  determined  and  the  results  are  tabulated.  In 
both  calcium  chloride  and  lithium  nitrate,  acetic  acid  and  ethyl 
alcohol  show  increasing  molecular  weights  as  the  concentration  is 
increased,  and  it  is  suggested  that  this  is  due  to  the  heat  absorbed 
when  the  solutions  are  diluted. 

The  latent  heat  of  fusion,  w,  of  lithium  nitrate,  LiN03,3H20,  has 
been  calculated  by  means  of  the  equation  K=0'02T2/w ,  where  K  is 
the  freezing  point  constant  and  T  the  absolute  temperature  of  the 
freezing  point,  and  has  been  found  to  be  70-6  calories  per  gram. 

E.  G. 

Continued  Existence  of  Molecular  Compounds  and 
Crystalline  Hydrates  in  the  Liquid  Phase.  Robert  Kremann 
and  R.  Ehrlich  ( Monatsh .,  1907,  28,  831 — 892.  Compare  Abstr., 
1905,  ii,  76). — A  study  of  the  existence  of  so-called  molecular  com¬ 
pounds  in  the  liquid  state.  A  compound  which  dissociates  partially 
when  fused  must  exist  above  its  m.  p.  in  a  dissociation  equilibrium  ; 
this  equilibrium  must  change  as  the  temperature  rises,  so  that  the 
concentration  of  the  undissociated  compound  gradually  diminishes. 
Little  is  known  as  to  the  degree  of  this  dissociation  and  the  limits  of 
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stability  of  such  compounds  in  the  liquid  state  (compare  Kiister  and 
Kremann,  Abstr.,  1904,  ii,  726).  With  the  object  of  throwing  light 
on  these  points,  the  authors  have  determined  the  expansion  coefficients 
at  different  temperature  intervals  of  the  systems,  phenol — aniline, 
w-cresol — aniline,  sulphuric  acid — water,  and  the  changes  in  volume  on 
mixing  the  components  of  these  systems,  the  temperature  coefficients 
of  the  molecular  surface  energy  of  the  systems  and  their  components, 
and  the  viscosities  of  the  mixtures  at  different  temperatures.  The 
results  are  tabulated  and  expressed  in  curves. 

In  many  cases  the  formation  and  dissociation  of  molecular 
compounds  are  accompanied  by  changes  in  volume  :  if  the  components 
combine  in  molecular  proportions,  the  molecular  mixture  must  show 
the  maximum  change.  At  temperature  intervals  at  which  the 
dissociation  is  complete,  the  expansion  coefficient  must  be  additive,  as, 
apart  from  any  change  accompanying  the  process  of  solution,  is  the 
case  with  mixtures  of  substances  which  do  not  form  compounds.  The 
additive  nature  of  the  expansion  coefficient  of  mixtures  of  such  non- 
combining  substances  has  been  confirmed  by  the  study  of  mixtures  of 
nitrobenzene  and  aniline. 

The  expansion  coefficient  of  sulphuric  acid — water  mixtures  is  found 
to  have  a  well-defined  maximum  corresponding  with  a  mixture  in 
molecular  proportions.  Dilatation,  caused  by  dissociation  of  the 
compound  H2S04,H20,  is  observed  throughout  the  temperature 
interval,  0 — 87 '9°,  and  to  be  greater  at  the  lowest  temperatures  ; 
hence  the  hydrate  still  exists  but  only  to  a  small  extent  at  87*9°. 

The  expansion  coefficient  for  phenol — aniline  differs  only  slightly  from 
that  for  an  additive  mixture  ;  hence  the  combination  of  these  substances 
must  be  accompanied  by  only  a  very  slight  change  in  volume.  A  con¬ 
traction  observed  with  isothermal  mixings  throughout  the  temperature 
interval,  34’8 — 88*1°,  is  ascribed  to  the  process  of  solution. 

The  contraction  observed  with  isothermal  mixtures  of  sulphuric  acid 
and  water  diminishes  from  8‘41%to  7'24%in  the  temperature  interval, 
0 — 88 'l0.  Part  of  the  contraction  must  accompany  the  formation  of 
the  hydrate  and  the  diminution  is  to  be  ascribed  to  the  diminished 
concentration  of  the  hydrate  in  consequence  of  its  increased  dissociation 
at  tho  higher  temperature.  A  contraction  of  about  6  '70%,  which  is 
found  by  extrapolation  to  remain  at  temperatures  at  which  the  dissocia¬ 
tion  of  the  hydrate  approaches  completion,  must  be  caused  by  the 
solution  process.  In  opposition  to  this  behaviour  of  sulphuric  acid  and 
water  is  that  of  nitrobenzene  and  aniline,  the  solution  process  in  this 
case  being  accompanied  by  a  dilatation  which  remains  approximately 
constant  from  0°  to  80‘1°. 

The  temperature  coefficient  of  the  molecular  surface  energy,  A, 
which  for  unimolecular  compounds  is  2’1  per  10°,  is  approximately 
additive  for  binary  molecular  mixtures,  such  as  nitrobenzene  and 
aniline.  For  the  system,  phenol — aniline,  A  =  P5  for  the  temperature 
interval  33 — 46°,  P8  for  the  interval  46 — 60°,  and  2*3  for  the  interval 
60 — 73°;  hence  the  compound  exists  to  the  extent  of  about  50% 
immediately  above  its  m.  p.,  but  is  completely  decomposed  above  60°. 
Similar  results  are  obtained  with  w-cr«sol — aniline,  which  has  A  =  1*5  at 
15 — 30°,  but  is  dissociated  almost  completely  at  60°. 
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The  viscosity  curves  for  the  systems,  phenol — aniline,  ?n-cresol — 
aniline,  and  H2S04,H20,  belong  to  Dunstan’s  second  type  (Trans  , 
1907,  91,  83),  but  approach  his  first  type  as  the  compound  reaches 
the  temperature  of  complete  dissociation.  The  maxima  observed 
correspond  with  the  molecular  mixtures.  Inspection  of  the  curve  for 
sulphuric  acid — water  points  to  the  dissociation  as  almost  complete  at 
130°.  The  viscosity  curve  for  mixtures  of  nitrobenzene  and  aniline 
belongs  to  Dunstan’s  third  type ;  the  decomposition  of  associated 
molecules,  of  which  this  type  is  characteristic,  is  connected  with  the 
dilatation  observed  with  isothermal  mixings.  G.  Y. 

Heterogeneous  Catalytic  Reactions.  IV.  Kinetics  of  the 
Sulphuric  Acid  Contact  Process.  Max  Bodenstein  and  Colin  G. 
Fink  ( Zeitsch .  physikal.  Chem.,  1907,  00,  1 — 45.  Compare  Abstr., 
1904,  ii,  245,  719  ;  1905,  ii,  692). — Mixtures  of  oxygen  and  sulphur 
dioxide  in  varying  proportions  were  exposed  to  temperatures  between 
150°  and  250°  in  contact  with  platinum  gauze.  The  progress  of  the 
reaction  was  studied  by  following  the  gradual  decrease  of  pressure  in 
the  reaction  vessel.  The  rate  of  combination  of  the  oxygen  and 
sulphur  dioxide  is  independent  of  the  oxygen  concentration  (except 
when  the  latter  is  very  small),  directly  proportional  to  the  sulphur 
dioxide  concentration,  and  inversely  proportional  to  the  square  root 
of  the  sulphur  trioxide  concentration.  In  harmony  with  this,  the 
course  of  the  change  is  found  to  be  accurately  represented  by  the 
equation  :  dxjdt~k{a  -  x)/xi,  in  which  a  is  the  initial  concentration  of 
the  sulphur  dioxide,  and  x  is  the  amount  which  has  undergone  change 
at  time  t.  If  sulphur  trioxide  is  present  at  the  start  in  the  concentra¬ 
tion  8,  then  the  formula  which  represents  the  experimental  data  is 
dxjdt  =  k(a-x)/(s  +  x)i.  It  will  be  seen  from  the  first  formula  that 
the  reaction  is  extremely  rapid  in  its  early  stages,  but  is  retarded  by 
the  sulphur  trioxide  which  is  produced. 

In  offering  an  explanation  of  the  course  of  the  reaction,  the  authors 
suppose  that  the  combination  between  oxygen  and  sulphur  dioxide 
takes  place  with  almost  infinite  rapidity  in  or  at  the  surface  of  the 
platinum,  but  that  in  order  to  reach  the  platinum  the  gases  have  to 
pass  through  a  layer  of  adsorbed  sulphur  trioxide,  and  that  the  rate 
of  diffusion  of  the  slower  gas,  the  sulphur  dioxide,  through  this  layer, 
really  determines  the  rate  of  combination.  The  oxygen  is  supposed  to 
pass  more  rapidly  through  the  trioxide  layer,  and,  provided  its  original 
concentration  is  not  too  low,  it  will  be  always  in  excess  on  the 
platinum  surface ;  hence  the  rate  of  combination  will  be  independent 
of  the  oxygen  concentration.  The  fact  that  the  course  of  the  change 
is  different  in  character  when  the  oxygen  concentration  is  very  small 
is  probably  due  to  the  sulphur  dioxide  now  being  in  excess  on  the 
platinum  surface  ;  in  this  case,  it  is  the  velocity  of  diffusion  of  oxygen 
through  the  trioxide  layer  which  determines  the  rate  of  combination. 
The  concentration  ratio  at  which  the  gases  thus  interchange  their 
roles  can  be  calculated  in  good  agreement  with  the  velocity  measure¬ 
ments  carried  out  with  mixtures  on  each  side  of  this  particular  ratio. 

From  the  foregoing  equation,  dxjdt  =  k(a  —  x)f(8  +  x)lt,  it  may  be 
concluded  that  when  s  is  very  large,  the  course  of  the  change  should 
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be  that  for  a  unimolecular  reaction ;  this  conclusion  has  been  confirmed 
by  experiment. 

Nitrogen  has  no  effect,  and  carbon  dioxide  has  a  very  small  effect, 
on  the  rate  of  combination  of  oxygen  and  sulphur  dioxide.  The 
temperature  coefficient  (for  an  interval  of  10°)  is  1'36,  which,  although 
rather  larger  than  the  figure  to  be  expected  if  the  change  is  determined 
purely  by  a  diffusion  process,  is  very  much  smaller  than  the  figure 
usually  obtained  for  purely  chemical  processes.  J.  C.  P. 

Heterogeneous  Catalytic  Reactions.  V.  General  Remarks. 

Max  Bodenstein  and  Colin  G.  Pink  ( Zeitsch .  physikal.  Chern.,  1907, 
60,  46 — 69.  Compare  Abstr.,  1904,  ii,  245,  71 9  j  1905,  ii,  692;  and 
preceding  abstract). — The  authors  show  that  the  equation  which  has 
been  found  to  represent  the  course  of  the  reaction  between  oxygen 
and  sulphur  dioxide  in  contact  with  platinum  gauze  (see  preceding 
abstract)  can  be  applied  also  with  satisfactory  results  to  other  re¬ 
searches  on  the  same  reaction;  to  those,  namely,  (1)  by  Bodlander 
and  von  Koppen  (Abstr.,  1903,  ii,  639),  who  also  used  platinum  gauze  ; 

(2)  by  Kiister  (Abstr.,  1905,  ii,'  82),  who  used  vanadium  pentoxide  ; 

(3)  by  Berl  (Abstr.,  1905,  ii,  315),  who  used  arsenic  pentoxide.  It 
appears  therefore  that,  whether  platinum,  vanadium  pentoxide,  or 
arsenic  pentoxide  is  the  catalytic  agent,  the  rate  of  combination  of 
oxygen  and  sulphur  dioxide  is  determined  by  the  rate  of  diffusion  of 
sulphur  dioxide  through  an  adsorbed  layer  of  sulphur  trioxide,  the 
chemical  union  of  the  components  in  the  catalytic  layer  taking  place 
with  almost  infinite  rapidity.  The  rapidity  of  this  union  must  be 
due  to  a  common  cause  in  all  the  cases,  and  the  authors  consider  that 
it  is  to  be  ultimately  referred  to  adsorption  in  the  catalytic  surface, 
and  the  consequent  increase  of  concentration.  Another  reaction 
■which  belongs  to  the  same  type,  and  is  capable  of  an  explanation 
similar  to  that  just  given,  is  the  combination  of  hydrogen  and  oxygen 
in  contact  with  platinum  (Bodenstein,  Abstr.,  1904,  ii,  245).  Others 
probably  are  the  catalytic  decomposition  of  carbon  monoxide  (Schenck 
and  Zimmermann,  Abstr.,  1903,  ii,  423  ;  Smits  and  Wolff,  Abstr.,  1903, 
ii,  276,  638),  and  the  combination  of  carbon  monoxide  and  oxygen  in 
glazed  porcelain  vessels  (Kiihl,  Abstr.,  1903,  ii,  639). 

A  second  general  type  of  heterogeneous  reaction  is  recognised  in 
which  likewise  the  formation  of  an  adsorption  layer  must  be  assumed. 
In  the  case  of  this  type,  however,  the  layer  consists,  not  of  the  product 
of  the  reaction,  but  of  the  reacting  substance  or  substances,  and  it  is 
the  slow  chemical  reaction  occurring  in  this  layer  which  determines 
the  velocity  of  the  complete  process.  Reactions  belonging  to  this  type 
are  the  decomposition  of  antimony  trihydride  (see  Stock,  Gomolka, 
and  Heynemann,  this  vol.,  ii,  180 ;  Stock  and  Bodenstein,  this  vol.,  ii, 
181),  the  decomposition  of  arsenic  and  phosphorus  trihydrides,  the 
formation  and  decomposition  of  hydrogen  selenide  (Bodenstein,  Abstr., 
1899,  ii,  639).  The  authors  consider  it  probable  that  another  reaction 
belonging  to  this  category  is  the  union  of  hydrogen  and  oxygen  at  a 
hot  porcelain  surface,  and  the  available  experimental  work  (Bodenstein, 
Abstr.,  1899,  ii,  733;  Bone  and  Wheeler,  Abstr.,  1906,  ii,  434;  Rowe, 
this  vol.,  ii,  444)  is  subjected  to  a  critical  review.  J.  C.  P. 
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Fatty  Esters  of  the  Two  Phytosterols  of  Calabar  Fat,  and 
the  Analogous  Cholesterol  Derivatives  possessing  Three 
Stable  Liquid  Phases.  Fbans  M.  Jaeger  (Rec.  trav.  chirn.,  1907, 
20,  311 — 356.  Compare  Abstr,,  1906,  i,  742). — By  boiling  cholesterol 
with  the  fatty  acids  and  removing  the  water  formed  by  evacuation, 
the  author  has  prepared  cholesterol  heptoate,  nonoate,  laurate, 
myristate,  palmitate,  and  stearate,  the  various  phases  of  which  have 
been  examined. 

Since  the  phytosterol  extracted  from  Calabar  fat  contains  about  90% 
of  a-phytosterol,  the  properties  of  the  latter,  which  has  been  identified 
with  the  sitosterol  of  cheese,  are  virtually  those  previously  given  for 
the  former.  Fatty  esters  of  both  a-  and  /3-phytosterol  have  been  pre¬ 
pared  and  examined  with  reference  to  the  different  phases  in  which 
they  exist.  Several  of  them  melt  successively  into  three  different 
liquids,  which  are  all  in  stable  equilibrium,  with  reference  to  the  solid 
phase  between  fixed  limits  of  temperature.  The  transition  from  one 
of  these  phases  to  another  may  be  irreversible  in  some  degree.  Most 
of  the  fatty  esters  of  cholesterol,  cycfocholesterol,  and  the  two  phyto¬ 
sterols  exhibit  the  phenomenon  of  anisotropic  liquid  phases.  The 
rotatory  powers  of  the  esters  of  a-  and  /3-phytosterols  have  been 
measured  in  benzene,  and  those  of  the  cholesterol  esters  in  benzene 
and  in  chloroform.  T.  H.  P. 

Crystallisation  and  Melting  Points  of  the  Molecular 
Compounds  of  Magnesium  Bromide  and  Iodide.  Boris  N. 
Menschutkin  (J.  Russ.  Phys.  Ghem.  Soc.,  1907,  39,  814 — 823.  Com¬ 
pare  this  vol,,  i,  19,  271,  386,  395,  582). — The  occurrence  of  the 
molecular  compounds  of  magnesium  haloid  and  an  organic  compound, 
in  a  crystalline  form,  depends  largely  on  the  nature  of  the  organic 
substances  ;  if  the  latter  crystallises  well,  then  its  molecular  compound 
does  so  also,  and  vice  versa,  the  same  being  true  for  the  corresponding 
calcium  chloride  compounds.  It  is  considered  that  these  compounds 
are  of  a  similar  crystallographic  structure  to  simple  crystalline  sub¬ 
stances,  and  consequently  the  crystalline  form  of  the  complex  should 
bear  some  relation  to  that  of  the  parent  substance.  Similar  regu¬ 
larities  are  observed  regarding  the  melting  points  :  the  higher  the 
melting  point  of  the  organic  substance  the  higher  that  of  the  complex 
compound,  the  difference  between  the  two  being  the  more,  the  greater 
the  number  of  organic  molecules  which  enter  the  complex.  In 
general,  in  the  homologous  series  of  molecular  compounds,  formed  by 
magnesium  iodide  and  bromide,  those  containing  an  even  number  of 
carbon  atoms  have  higher  melting  points  than  those  containing  an 
uneven  number.  Z.  K. 

Velocity  of  Crystallisation  of  Isomorphous  Mixtures.  Alex. 

D.  Bogojawlenski  and  N.  Sacharoff  ( Ghem .  Zentr.,  1907,  i, 
1719  — 1720  j  from  Schrift.  Dorpat.  Naturforsch-Ges .,  1907,  15, 
197 — 215.  Compare  Tammann,  Abstr.,  1899,  ii,  548  ;  Pickardt, 
Abstr.,  1903,  ii,  66). — Experiments  have  been  made  in  order  to  test 
the  accuracy  of  Padoa’s  conclusion  (Abstr.,  1904,  ii,  390)  that  the 


752 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


velocity  of  crystallisation  of  a  substance  is  either  unchanged,  or  very 
slightly  decreased,  by  the  addition  of  an  isomorphous  substance.  Mix¬ 
tures  of  m-bromonitrobenzene  and  m-chloronitrobenzene  do  not  give 
constant  maximum  velocities  of  crystallisation ;  but  the  velocity  of 
crystallisation  of  the  mixture  was  found  to  lie  between  those  of  the 
components.  Mixtures  of  a-chlorocinnamaldehyde  and  a-bromocinnam- 
aldehyde  give  a  single  continuous  curve  of  solidification,  corresponding 
with  the  formation  of  a  continuous  series  of  mixed  crystals  of 
Roozeboom’s  1st  Type.  The  curve  of  maximum  crystallisation  velocity 
is  also  continuous,  and  has  a  curvature  similar  to  that  of  the  m.  p. 
curves. 

Percentage  by  weight  ...  0  10  20  30  40  50  60  70  80  90  100 

Max.  cryst.  velocity  at  0°  60  69  83  100  120  139  162  191  217  250  300 

The  curves  of  maximum  crystallisation  velocity,  and  of  solidification 
of  mixtures  of  azobenzene  with  dibenzyl,  show  a  distinct  minimum. 

The  curve  of  solidification  of  mixtures  of  azobenzene  and  benzil  has, 
on  the  other  hand,  a  eutectic  point  at  40%  of  benzil. 

The  velocity  of  crystallisation  of  the  pure  components  is,  in  this 
case,  considerably  decreased  by  the  addition  of  small  quantities  of 
other  compounds,  and  then  remain  practically  constant  within  rather 
wide  limits  of  concentration. 

The  conclusion  is  drawn  therefore  (1)  that  the  velocity  of  crystallisa¬ 
tion  of  isomorphous  mixtures  changes  continuously  with  regular  altera¬ 
tion  of  composition.  (2)  The  curves  of  the  maximum  velocity  of  crystal¬ 
lisation  of  isomorphous  mixtures  are  of  the  same  type  as  the  m.  p. 
curves.  (3)  A  constant  velocity  of  crystallisation  is  attained  by  mix¬ 
tures  of  isomorphous  substances  under  the  same  conditions  as  in  the 
case  of  pure  substances,  that  is,  when  undercooled  20 — 30°  below  the 
m.  p.  (4)  Since  in  the  heterogeneous  region  between  the  freezing-point 
and  melting-point  curves,  the  velocity  of  crystallisation  is  extra¬ 
ordinarily  small,  the  position  of  the  m.  p.  curve  can  be  approximately 
determined  from  the  effect  of  temperature  on  the  velocity  of  crystal¬ 
lisation.  E.  W.  W. 

Melting-Point  Curves  of  Mixtures  of  p-Azoxyanisole  with 
Benzene,  Nitrobenzene,  and  Dibromoacetylene.  Alex.  D.  Bogo- 
jawlenski  and  N.  Winogradoff  ( Chem .  Zentr .,  1907,  i,  1741 — 1742  ; 
from  Schrift.  Dorpat.  Naturf  orsch -Ges. ,  1907,  15,  230 — 238). — Deter¬ 
minations  of  the  solubility  of  p-azoxyanisole  in  benzene,  nitrobenzene, 
and  dibromoacetylene  have  been  made.  p-Azoxyanisole  forms  liquid 
crystals,  it  melts  at  116°,  and  the  liquid  crystals  became  isotropic  at 
134*8°.  The  curves  of  solubility  of  p-azoxyanisole  are  similar  in  form  to 
those  of  other  substances.  The  two  first-named  pairs  show  a  eutectic 
point.  The  addition  of  crystalline  substances  to  liquid  crystals  of 
jo-azoxyanisole  lowers  the  temperature  at  which  the  molten  mass  becomes 
clear.  E.  W.  W. 

Equilibrium  in  the  System  Water — Mercuric  Chloride — 
Potassium  Chloride.  V.  Ticbomiroff  (J.  Russ.  Rhys.  Chem. 
Roc,,  1907,  39,  731 — 743). — The  continual  addition  of  mercuric 
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chloride  to  a  saturated  solution  of  potassium  chloride  alters  the 
solubility  of  the  latter,  until  a  double  salt  of  the  two  compounds 
separates  out,  after  which  no  further  change  in  solubility  occurs  until 
all  the  solid  potassium  chloride  has  been  converted  into  this  double 
salt.  At  this  point,  further  addition  of  mercuric  chloride  again  dis¬ 
turbs  the  equilibrium  and  a  second  double  salt  commences  to  separate. 
Three  such  double  salts  have  been  isolated  :  HgCl2,2KCl ;  HgCl2,KCl ; 
2HgCl2,KCl.  A  curve  representing  the  relative  proportions  of 
potassium  and  mercuric  chloride  and  the  various  solutions  is  given. 

Z.  K. 

Validity  of  the  Law  of  Maes  Action  for  the  Combustion 
of  Nitrogen  in  the  High  Tension  Flame.  A.  Grau  and  Franz 
Russ  ( Zeitsch .  Elektrochem .,  1907,  13,  573 — 578). — The  authors’  pre¬ 
vious  experiments  (Sitzungsber.  k.  Akad.  Wiss.  Wien.,  1906,  115,  ii,  1) 
showed  an  apparent  deviation  from  the  law  of  mass  action  in  flames 
of  constant  current.  They  find,  however,  that  in  mixtures  contain¬ 
ing  more  oxygen  the  voltage  and  therefore  the  temperature  of  the 
flame  is  higher.  Further  experiments  are  made  in  which  the  watts 
consumed  in  the  flames  are  kept  constant.  The  flame  burns  in  a  water- 
cooled  quartz  tube  between  a  thick  platinum  wire  and  a  water- 
cooled  platinum  capillary  tube  through  which  the  gases  are  drawn  off. 
It  is  found  that  for  a  given  mixture  of  oxygen  and  nitrogen  the 
quantity  of  nitric  oxide  formed  in  a  flame  of  constant  watt  consump¬ 
tion  diminishes  as  the  rate  of  flow  of  the  gas  increases,  owing  to  the 
cooling  of  the  flame ;  by  extrapolating  for  zero  rate  of  flow,  a  value  is 
obtained  which  is  independent  of  the  watt  consumption  of  the  flame. 
This  zero  value  is  different  for  each  mixture  ;  air  gives  5-5%  NO,  and 
a  mixture  of  equal  volumes  of  oxygen  and  nitrogen  gives  6  6%  NO. 
These  numbers  give  the  same  value  for  the  ratio  [N2]£[02]^/[N0], 
showing  that  the  law  of  mass  action  holds  good  (compare  Niiranen 
and  Le  Blanc,  this  vol.,  ii,  614).  T.  E. 

Reversible  Reactions  of  the  First  Order.  Julius  Meyer 
(. Zeitsch .  Elektrochem.,  1907,  13,  494 — 506). — The  author  points  out 
that  the  velocity  constants  of  a  reversible  reaction  of  the  first  order 
have  not  yet  been  determined  completely  ;  he  has  therefore  measured 
the  rate  of  change  of  r-saccharic  acid  into  its  lactonic  acid  and  also 
the  rate  of  the  reverse  action  in  aqueous  solution.  The  change  is 
followed  by  means  of  the  polarimeter.  The  specific  rotation  is  sensibly 
independent  of  the  temperature  and  concentration  of  the  solutions  ;  the 
values  found  are:  r-saccharic  acid  lactone,  [a]D  =  40*7  7°,  r-saccharic 
acid,  [a]u  =9 -05o. 

The  rates  of  change  at  18°  and  at  25 ’2°,  both  with  and  without  the 
addition  of  hydrochloric  acid,  are  determined.  The  acid  accelerates  the 
change,  but  the  same  equilibrium  is  attained  with  it  and  without  it. 
The  equilibrium  constant  at  18°  is  1A417,  at  25,2°,  1'3230,  from  which 
it  is  calculated  that  the  conversion  of  a  molecule  of  the  lactone  into 
the  acid  evolves  2072  cals.  A  direct  determination  in  the  calorimeter 
gave  2546  cals.  The  velocity  constants  of  the  change  of  the  saccharic 
acid  into  its  lactone  and  vice  versa  do  not  alter  as  the  change  progresses, 
from  which  it  would  follow  that  the  concentration  of  the  hydrogen 
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ions  in  the  solution  is  not  effected  by  the  reaction.  Determinations 
of  the  conductivity  of  the  solutions  showed  that  this  is  the  case,  the 
saccharic  acid  having  a  slightly  lower  conductivity  than  the  lactone. 
The  concentrations  of  the  hydrogen  ions  in  the  different  solutions  are 
calculated  and  it  is  found  that  the  rates  of  change  are  proportional  to 
them.  The  final  values  of  the  velocity  constants,  for  solutions  con¬ 
taining  hydrogen  ions  in  normal  concentration,  are  ^  (rate  of  change 
of  the  lactone)  at  18°  =  0*1507,  at  25*2°  =  0*3204,  whilst  Jc 2  (rate  of 
the  reverse  reaction)  at  18°  =  0*1045  and  at  25*2°  =  0*2421.  The  rate  of 
formation  of  the  lactone  is  more  accelerated  by  rise  of  temperature  than 
the  reverse  change  ;  hence  rise  of  temperature  increases  the  quantity  of 
lactone.  T.  E. 

Velocities  of  Reaction  and  their  Derivatives  with  Respect 
to  Time.  Aldo  Mieli  ( Gazzetta ,  1907,  37,  ii,  155 — 166). — A  mathe¬ 
matical  paper.  By  differentiation  of  the  expressions  representing  the 
velocity  of  reaction,  the  author  obtains  equations  giving  the  accelera¬ 
tion,  dvjdt,  of  the  reaction,  the  values  given  by  these  equations  be¬ 
ing  discussed.  The  various  cases  considered  are  :  (1)  Simple  reactions. 
(2)  Complex  reactions.  (3)  Catalytic  reactions  (a)  in  which  the  sub¬ 
stance  undergoing  transformation  acts  catalytically  on  the  reaction  and 
( b )  in  which  the  substance  which  acts  catalytically  is  a  product  of  the 
reaction.  (4)  Adiabatic  reactions.  T.  H.  P. 

Catalysis  of  Hydrogen  Peroxide.  Nicola  Pappada  ( Gazzetta , 
1907,  37,  ii,  172 — 178). — The  mechanism  of  the  catalysis  of  hydrogen 
peroxide  by  colloidal  metal  solutions  can  be  readily  explained  by  the 
author’s  theory  concerning  the  coagulation  of  colloidal  solutions 
(Abstr.,  1906,  ii,  840).  Other  theories  are  also  discussed. 

T.  H.  P. 

Nature  of  Colloidal  Solutions  in  Relation  to  the  Properties 
of  Metallic  Solutions.  Nicola  Pappada  ( Gazzetta ,  1907,  37,  ii, 
167 — 172.  Compare  Abstr.,  1906,  ii,  840). — For  colloidal  solutions 
of  metals  as  well  as  of  silicic  acid,  &c.,  the  following  rules  hold. 
(1)  Organic  compounds  in  non-dissociating  solutions  have  no  coagulat¬ 
ing  action.  (2)  Electrolytes  are  the  only  coagulating  agents,  and  the 
coagulating  action  of  an  electrolyte  depends  on,  and  increases  with,  the 
velocity  of  diffusion  and  electric  charge  of  the  cations,  the  electrolytes 
being  assumed  to  be  in  chemically  equivalent  concentrations. 

T.  H.  P. 

The  Unit-Stere  Theory  :  Demonstration  of  a  Natural  Rela¬ 
tion  between  the  Volumes  of  the  Atoms  in  Compounds 
under  Corresponding  Conditions  and  that  of  Combined 
Hydrogen.  Gervaise  Le  Bas  {Phil.  Mag.,  1907,  [iv],  14,  324 — 350. 
Compare  Trans.,  1907,  91,  112). — The  volume  relationships  of  car¬ 
bon  and  hydrogen  in  the  liquid  normal  paraffins  from  undecane  to 
pentatriaeontane,  C35H72,  have  been  more  closely  examined,  and  it  is 
found  that  the  molecular  volumes  are  strictly  additive  at  the  melting 
points  of  the  hydrocarbons  and  also  at  temperatures  equally  removed 
from  the  melting  points. 
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The  molecular  volumes  are  proportional  to  the  valency  numbers  of 
the  contained  atoms  and  can  be  calculated  accurately  on  the  assump¬ 
tion  that  the  atomic  volumes  of  combined  carbon  and  hydrogen  are 
as  4:1.  The  densities  of  the  above  hydrocarbons  at  temperatures 
equally  removed  from  the  respective  melting  points  are  equal  fractions 
of  the  densities  at  the  melting  points. 

The  volume  relationships  of  the  simpler  hydrocarbons  of  the  series 
have  been  examined  under  corresponding  conditions.  At  corresponding 
pressures,  the  valency  law  is  satisfied  approximately,  but  the  deviations 
are  greater  under  the  condition  of  equally  reduced  temperatures,  the 
deviations  being  in  the  same  direction  as,  and  proportional  to,  those 
from  the  law  of  corresponding  states.  The  critical  coefficients  TjcfPjc 
and  the  molecular  refractions  as  calculated  from  the  formula  of  Lorenz 
and  Lorentz  are  shown  to  be  subject  to  the  valency  law.  The  relation¬ 
ships  indicated  favour  the  view  that  valency  is  a  volume  property  and 
that  the  laws  of  additivity  and  correspondence  are  closely  related. 

H.  M.  D. 

Are  the  Stochiometric  Laws  Intelligible  without  the  Atomic 
Hypothesis  ?  F.  Wald  ( Chem .  Zeit.,  1907,  31,  756—758,  769—770. 
Compare  Chem.  Zeit.,  1906,  30,  963,  978). — A  further  contribution  to 
the  controversy  on  this  subject  (compare  Kuhn,  this  vol.  ii,  678). 

G.  Y. 

Some  New  Forms  of  Apparatus.  William  M.  Dehn  (J. 
Amer.  Chem.  Soc.,  1907,  29,  1052 — 1065). — On  placing  a  drop  of  pure 
mercury  in  a  clean  glass  tube  of  diameter  less  than  3  mm.,  it  assumes 
a  cylindrical  form  and  is  capable  of  acting  as  an  air-tight  piston  of 
very  easy  mobility.  It  has  been  found  that  such  a  drop  of  mercury  is 
sensitive  to  a  difference  of  pressure  of  less  than  0T  mm. 

Several  forms  of  apparatus  have  been  devised  which  involve  the 
use  of  this  mercury  drop.  A  small  flask  (20 — 50  c.c.),  the  capacity  of 
which  has  been  accurately  determined,  is  fitted  with  a  stopcock  and  a 
horizontal  side-tube.  The  latter  is  graduated  to  0’01  c.c.  and  has  an 
internal  diameter  of  less  than  3  mm.  To  the  stopcock  is  attached  a 
vertical  graduated  tube  of  2  c.c.  capacity  carrying  a  funnel  at  its 
upper  end.  This  apparatus  can  be  used  as  a  hygrometer.  The  flask, 
after  being  carefully  cleaned  and  dried,  is  filled  with  the  air  to  be 
tested.  The  drop  of  mercury  is  placed  in  the  side-tube  and  caused  to 
move  along  to  the  zero  point  which  is  situated  near  the  flask.  The 
stopcock  is  closed  and  the  position  of  the  mercury  noted.  Concen¬ 
trated  sulphuric  acid  is  placed  in  the  vertical  graduated  tube,  its 
height  is  read,  and  a  small  quantity  is  then  carefully  admitted  through 
the  stopcock  into  the  flask  until  the  mercury  drop  takes  up  a  position 
near  the  middle  of  the  side-tube.  The  moisture  in  the  confined  air  is 
absorbed  and  the  volume  of  the  air  is  consequently  diminished.  After 
a  minute  or  two,  the  final  position  of  the  mercury  drop  and  the  height 
of  the  sulphuric  acid  are  noted.  The  method  of  calculating  the 
relative  humidity  from  the  data  thus  obtained  is  given.  Another 
method  of  making  the  determination  is  to  admit  water  into  the  flask 
instead  of  sulphuric  acid  ;  the  water  vapour  quickly  saturates  the 
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air  and  thus  causes  an  increase  in  volume.  The  method  of  calculation 
is  described. 

The  same  apparatus  can  be  used  as  a  tensi meter  and  modifications 
are  described  for  determining  the  vapour  pressure  of  solids  or  small 
quantities  of  liquids.  Closed  forms  of  tensimeters  are  described  for 
determining  vapour  pressures  at  high  temperatures.  These  instru¬ 
ments  have  also  been  applied  to  the  determination  of  molecular 
weights,  the  dissociation  of  vapours,  and  boiling  points.  For  details, 
the  description  and  diagrams  in  the  original  must  be  consulted. 

E.  G. 
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Preparation  of  Hydrogen  by  means  of  Iron  and  Carbon 
Dioxide  in  the  Cold  and  at  Ordinary  Pressure.  Albert 
Bruno  {Bull.  Soc.  chim.,  1907,  [iv],  1,  661 — 662). — Vigorous  shaking 
for  thirty-six  to  forty  hours  of  a  steel  bottle  containing  water  and 
iron  filings  in  an  atmosphere  of  carbon  dioxide  causes  the  whole  of 
the  carbon  dioxide  to  be  replaced  by  hydrogen  according  to  the 
equation  :  C02  +  H20  +  Fe  =  FeC03  +  Ii2.  If  a  glass  vessel  is  used, 
this  reaction  is  accompanied  by  the  absorption  of  part  of  the  carbon 
dioxide  by  the  alkali  of  the  glass.  The  above  process  offers  an  easy 
and  perhaps  economical  means  of  preparing  a  powerful  combustible 
from  a  product  of  combustion. 

Further,  a  mixture  of  iron  filings,  water,  and  nitrobenzene  yields 
aniline  just  as  if  a  strong  acid  were  employed.  T.  H.  P. 

Preparation  of  Hydrochloric  Acid  by  Synthesis  from  its 
Elements.  Mario  G.  Levi  and  E.  Migliorini  ( Gazzetta ,  1907, 
37,  ii,  122 — 134). — The  authors  describe  an  apparatus  adapted 
to  the  combustion  of  chlorine  in  hydrogen  and  propose  to  apply  the 
method  to  the  commercial  manufacture  of  hydrochloric  acid. 

T.  H.  P. 

Dibasicity  of  Hydrogen  Fluoride.  Robert  Kremann  and  W. 
Decolle  ( Monatsh .,  1907,  28,  917 — 918). — Mallet  (Abstr.,  1881, 
973  ;  compare,  however,  Thorpe  and  Hambly,  Trans.,  1889,  55, 
163)  found  hydrogen  fluoride  at  the  laboratory  temperature  to  have 
the  molecular  formula  H2F2,  which  agrees  with  the  results  of  freezing 
point  determinations  with  not  too  dilute  aqueous  solutions  of  hydrogen 
fluoride  by  Paternb  and  Peratoner  (Chem.  Centr.,  1891,  306).  Hence 
fluorine  must  be  a  bivalent  element  and  hydrogen  fluoride  a  dibasic 
acid.  This  is  now  confirmed. 

According  to  Ostwald’s  rule,  the  equivalent  conductivity  of  sodium 
salts  of  monobasic  acids  increases  on  dilution  from  A/32  to  A/1024, 
by  about  10  units,  and  that  of  sodium  salts  of  dibasic  acids  by  20 
units,  or  if  A  is  the  increase  in  the  equivalent  conductivity  and  n  is 
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the  basicity  of  the  acid,  w  =  A/10.  The  conductivities  of  sodium 
fluoride  at  these  dilutions,  as  now  determined,  give  ?a  =  2  08. 

G.  Y. 

Action  of  Certain  Substances  on  Potassium  Iodide.  Bela 
Szilard  ( Com.pt .  rend .,  1907,  145,  433 — 435). — When  certain  solid  sub¬ 
stances  insoluble  in  water,  such  as  the  oxides  of  uranium,  thorium,  iron, 
cobalt,  manganese,  copper,  and  nickel,  prepared  by  heating  any  of  their 
salts,  and  the  minerals  tourmaline,  pyromorphite,  samarskite,  ferguso- 
nite,  cleveite,  and  pitchblende,  are  added  to  a  concentrated  solution  of 
potassium  iodide  containing  a  little  starch,  a  blue  coloration  is 
developed  in  a  shorter  or  longer  time.  The  reaction  occurs  also  in  an 
atmosphere  of  carbon  dioxide.  The  intensity  of  the  decomposition 
varies  greatly  and  does  not  appear  to  be  related  to  the  composition  of 
the  mineral ;  thus  the  dark  tourmalines  produce  a  visible  effect  in  one 
day,  whilst  the  clear  tourmalines  require  five  days.  The  most  intense 
action  is  produced  by  some  uranium  minerals  (pitchblende,  fergusonite), 
whilst  others  (thorianite,  carnotite,  orangite)  are  inactive.  The  most 
active  mineral  is  the  pitchblende  from  Joaehimsthal.  A  very  active 
pitchblende  acts  on  potassium  iodide  solution  containing  no  starch, 
liberating  iodine,  which  dissolves  some  of  the  metals  of  the  mineral. 
Similarly,  uranium  oxide  forms  uranium  iodide.  Pitchblende  is  not 
rendered  inactive  by  washing  with  cold  or  hot  water  or  sulphuric 
acid,  but  the  wash- waters  acquire  the  property.  The  activity  of  pitch¬ 
blende  is  reduced  by  heating  to  redness,  but  when  powdered  very 
finely  the  mineral  becomes  almost  or  quite  inactive.  The  activity 
towards  potassium  iodide  bears  no  relation  to  the  radioactivity. 

E.  H. 

Precipitated  Sulphur.  R.  H.  Brownlee  (J.  Amer.  Chem.  Soc., 
1907,  29,  1032—1052.  Compare  Smith,  Abstr.,  1903,  ii,  139,  284  ; 
1905,  ii,  382 ;  Smith,  Holmes,  and  Hall,  Abstr.,  1905,  ii,  580;  Smith  and 
Holmes,  Abstr.,  1906,  ii,  157). — Berthelot  prepared  amorphous  sulphur 
by  various  methods  of  precipitation  and  stated  that  the  variety 
obtained  (soluble  or  insoluble  in  carbon  disulphide)  does  not  depend 
on  the  reagent  used  for  precipitating,  but  solely  on  the  state  of 
the  sulphur  in  the  original  compound.  Cloez,  on  the  other  hand,  was 
of  opinion  that  the  sulphur  obtained  was  soluble  or  insoluble  accord¬ 
ing  as  the  solution  from  which  it  was  precipitated  was  acid  or 
alkaline.  The  present  investigation  was  undertaken  with  the  view 
of  studying  the  relation  between  the  proportion  of  amorphous  sulphur 
(Sp.)  in  samples  of  precipitated  sulphur  and  the  conditions  under  which 
the  precipitation  and  hardening  of  the  samples  have  taken  place. 

By  the  interaction  of  sulphurous  acid  and  hydrogen  sulphide,  a 
precipitate  is  obtained  containing  from  79%  to  82-6%  of  S/a.  When  a 
solution  of  calcium  or  sodium  polysulphide  is  treated  with  concentrated 
hydrochloric  acid,  the  precipitate  contains  a  small  proportion  of  S/a, 
but  with  acetic  or  dilute  hydrochloric  acid,  S/a  is  not  produced.  It  is 
found  that  the  so-called  “soluble”  or  “soft,  amorphous  sulphur” 
precipitated  from  polysulphides  is  not  amorphous,  but  crystalline. 

A  quantitative  study  has  been  made  of  the  proportions  of  S/a  pro- 
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duced  by  the  action  of  bromine  and  iodine  on  the  sulphides  and 
polysulphides.  Bromine  gives  much  larger  proportions  of  S /a  than 
does  iodine,  and  the  quantity  formed  increases  in  each  case  as 
the  amount  of  the  halogen  is  increased. 

The  amounts  of  S/a  produced  by  the  addition  of  hydrochloric  acid  to 
a  solution  of  sodium  thiosulphate  of  given  concentration  are  directly 
proportional  to  the  concentration  of  the  acid  after  mixing.  Curves 
which  have  been  constructed  by  plotting  the  concentrations  of  the 
hydrogen  ion  after  mixing  as  abscissce  and  the  percentages  of  S/a 
as  ordinates  show  that  the  percentages  of  S/a  increase  more  rapidly 
than  the  concentrations  of  the  hydrogen  ion.  There  are,  however, 
other  factors  concerned  in  determining  the  proportion  of  S/a  which 
have  not  yet  been  investigated.  On  comparing  corresponding  results 
at  different  temperatures,  it  is  shown  that  the  proportions  of  S/a  are, 
in  genera],  smaller  the  higher  the  temperature.  This  observation 
accords  with  the  fact  that  S/a,  when  once  hardened,  is  more  permanent 
at  lower  temperatures. 

The  experiments  lead  to  the  conclusion  that  freshly  precipitated 
sulphur  consists  entirely  of  S/a  and  that  the  reversion  to  SA.  is 
retarded  during  the  hardening  by  the  contact  action  of  the  acid 
or  halogen  in  the  liquid.  The  proportion  of  S/a  which  overcomes  this 
tendency  to  revert  depends  on  the  concentration  of  the  acid  or 
halogen  employed.  E.  G. 

A  Mixed  Anhydride  of  Sulphuric  and  Nitric  Acids.  Am£ 
Pictet  and  Georges  Karl  ( Compt .  rend.,  1907,  145,  238 — 240). — 
Nitric  anhydride  dissolves  in  freshly  distilled  melted  sulphur  trioxide 
with  development  of  heat  and  production  of  a  liquid  which  distils 
almost  entirely  at  218 — 220°.  The  distillate,  which  is  a  thick  liquid, 
solidifies  to  a  very  hard,  white,  crystalline  mass,  m.  p.  124 — 125°.  The 
same  substance  is  obtained  as  a  crystalline  precipitate  by  mixing  solu¬ 
tions  of  the  two  anhydrides  in  carbon  tetrachloride;  it  is  very  hygroscopic 
and  fumes  in  the  air.  Its  composition  corresponds  with  the  formula 
(S03)4N205,  and  the  authors  propose  for  it  the  constitution  repre¬ 
sented  by  When  the  powdered  anhydride  is 

added  to  cold  benzene,  nitrobenzene  and  benzenesulphonic  acid  are 
formed,  but  on  pouring  benzene  on  to  excess  of  the  anhydride  the 
product  is  m-dinitrobenzene,  which  is  also  formed  by  the  action  of  the 
anhydride  on  cold  nitrobenzene.  Naphthalene,  anthracene,  and 
phenanthrene  give  tarry  products,  whilst  pyridine  appears  to  form  an 
additive  compound.  E.  H. 

Kinetics  of  the  Formation  of  Sodium  Thiosulphate  from 
Sodium  Sulphite  and  Sulphur.  Robert  Kremann  and  K. 
Huttinger  ( Monatsh .,  1907,  28,  901 — 909). — It  i3  well  known  that 
the  oxidation  of  sodium  sulphite  by  atmospheric  oxygen  is  retarded  by 
the  presence  of  traces  of  alcohol  or  similar  substances,  such  as  glycerol 
or  dextrose.  Considerable  interest  being  attached  to  the  question 
whether  the  catalyst  diminishes  the  reactivity  of  the  sulphite  or  the 
oxygen,  the  authors  have  studied  the  influence  of  glycerol  and  dextrose 
on  an  analogous  reaction  :  the  formation  of  sodium  thiosulphate  from 
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sodium  sulphite  and  sulphur.  It  is  found  that  the  velocity  of  the  thio¬ 
sulphate  formation  in  aqueous  solution  at  51°  remains  unchanged 
on  addition  of  1/500  mol.  of  dextrose  or  1/10  mol.  of  glycerol.  Hence, 
in  the  oxidation  of  sodium  sulphite,  it  must  be  the  reactivity  of  the 
oxygen  which  is  diminished  by  the  catalyst.  G.  Y. 

Hydrazine  Chlorate  and  Perchlorate.  Roberto  Salvadori 
( Gazzetta ,  1907,  37,  ii,  32 — 40). — Hydrazine  chlorate ,  N2H4,HC108, 
prepared  by  neutralising  hydrazine  hydrate  solution  with  chloric  acid, 
evaporating  in  a  vacuum  over  sulphuric  acid,  and  washing  the  yellow 
oil  thus  obtained  with  absolute  alcohol,  crystallises  in  white,  hygro¬ 
scopic  plates,  m.  p.  about  80°,  and  dissolves  readily  in  water  and 
sparingly  in  alcohol.  In  dilute  solution,  it  gives  a  precipitate  of 
hydrazine  sulphate  with  sulphuric  acid,  but  gives  no  precipitate 
with  silver  nitrate,  although  it  reduces  ammoniacal  silver  nitrate 
solution  on  heating.  When  treated  with  hydrochloric  acid,  the  solid 
salt  liberates  chlorine,  whilst  with  sulphuric  acid,  it  explodes.  Explosion 
of  the  salt  is  also  caused  by  heating  to  its  melting  point,  by  percussion, 
or  by  detonation,  the  violence  of  the  explosion  being  about  three  times 
as  great  as  that  obtained  with  mercury  fulminate.  On  exploding  or 
on  decomposing  slowly  over  sulphuric  acid,  the  salt  is  resolved,  thus  : 
2N2H4,H0103  =  2HC1  +  4H20  +  N02  +  3N  and  2NOs  +  H20  =  HN02 + 
HN03.  The  chlorate  is  a  powerful  oxidising  agent,  alcohol  being 
converted  into  aldehyde  or  even  ethyl  acetate  at  the  ordinary 
temperature. 

Hydrazine  'perchlorate ,  N2H4,HC104,  prepared  by  evaporation  of  a 
neutral  solution  of  the  base  and  acid  on  a  water-bath,  separates  from 
absolute  alcohol  in  acicular  prisms,  m.  p.  131—132°,  and  at  13°  is 
soluble  in  1*48  times  its  weight  of  water  or  34  times  its  weight  of 
alcohol.  When  heated  beyond  its  melting  point,  it  does  not  explode, 
but  burns  rapidly  like  gun-cotton.  Explosion  occurs  on  percussion 
and  is  as  violent  as  with  the  chlorate.  From  water,  the  salt  separates 
in  prisms,  m.  p.  85°,  having  the  composition  2N2H5C104,H20. 
Cryoscopic  measurements  show  that  in  alcoholic  solution  (1*37 — 4*43%) 
the  salt  is  only  slightly  dissociated,  whilst  in  aqueous  solution 
(0'885 — 7*938%)  dissociation  is  almost  complete.  Hydrazine  per¬ 
chlorate  is  valuable  as  an  explosive,  owing  to  its  stability  and  to  the 
fact  that  it  leaves  no  residue.  T.  H.  P. 

Action  of  the  Electric  Spark  on  a  Mixture  of  Nitrogen 
and  Oxygen  at  Low  Temperatures.  E.  Briner  and  E.  Durand 
(Gompt.  rend.,  1907,  145,  248 — 250.  Compare  this  vol.,  ii,  342). — 
The  action  of  the  electric  spark  on  mixtures  of  nitrogen  and  oxygen  at 
low  temperatures  has  been  studied  in  the  manner  previously  described 
for  nitrogen  and  hydrogen.  The  mixtures  used  consisted  of  (1)  4N2  +  02 
(air)  ;  (2)  N2  +  02,  and  (3)  N2  +  202,  the  last  two  being  prepared  by  adding 
oxygen  to  air.  For  air,  the  limiting  concentrations  of  the  nitrogen 
peroxide,  N02,  formed  at  ordinary  temperature,  at  the  temperature  of  a 
mixture  of  solid  carbon  dioxide  and  ether  (  -  80°),  and  at  the  temper¬ 
ature  of  liquid  air  (  —  190°),  are  5—6%,  12 — 15%,  and  20%  respectively, 
the  last  concentration  corresponding  with  an  almost  complete  fixation 
of  oxygen.  With  all  three  mixtures  at  the  temperature  of  liquid  air, 
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the  product  of  sparking  is  almost  entirely  nitrogen  peroxide,  but  on 
the  region  of  the  tube  nearest  the  electrodes  a  deep  blue  spot  is 
observed  which  at  the  ordinary  temperature  melts  to  a  small,  blue  drop, 
most  probably  of  nitrogen  trioxide,  N203. 

The  amounts  of  N02  per  kilowatt  hour  obtained  by  sparking  the 
mixtures  (1),  (2),  and  (3)  at  the  temperature  of  liquid  air  are  0*55, 
077,  and  0*50  gram  respectively.  For  the  third  mixture  at  pressures 
from  460 — 217  mm.,  the  yield  of  nitrogen  peroxide  varies  from 
0'8 — 0*6  gram  per  kilowatt  hour,  whilst  at  pressures  between  145  mm. 
and  4  mm.  it  reaches  a  mean  value  of  1*43  grams.  Comparison  with 
the  results  obtained  by  sparking  a  mixture  of  nitrogen  and  hydrogen 
shows  that  more  nitrogen  is  fixed  as  oxide  than  as  ammonia. 

The  authors  consider  that  both  gases  are  formed  by  dissociation  of 
nitrogen,  oxygen,  and  hydrogen  molecules,  followed  by  recombination 
to  nitric  oxide  or  ammonia,  the  former  undergoing  subsequent  oxidation 
and  condensation  in  the  cooler  regions  of  the  tube.  E.  H. 

Synthesis  of  Nitrogen  Trioxide  by  Helbig’s  Method.  Oscarre 
Scarpa  ( Gazzetta ,  1907,  37,  ii,  185 — 190). — For  synthesising  nitrous 
anhydride  by  Helbig’s  method  (Abstr.,  1903,  ii,  361),  the  author  has 
devised  an  arrangement  which  dispenses  with  fusion  of  a  platinum 
wire  electrode  into  the  base  of  the  Dewar  vessel  containing  the  liquid 
air,  and  hence  lessens  the  danger  of  fracture  of  the  vessel.  The 
synthesis  takes  place  in  two  stages:  (1)  In  the  region  of  the  arc 
small  amounts  of  the  oxygen  and  nitrogen,  formed  by  the  evaporation 
of  the  liquid  air,  combine  to  form  nitric  oxide.  (2)  In  the  boiling  air 
the  reaction  2N0  +  0  =  N20S  occurs;  since  the  nitrous  anhydride  is 
solid,  and  at  a  temperature  lower  than  its  critical  dissociation  tem¬ 
perature,  this  reaction  may,  under  favourable  conditions,  be  practically 
complete.  T.  H.  P. 

Solidifying  Point  and  Density  of  White  Phosphorus.  Jacob 
Boeseken  ( Rec .  trav.  chim.,  1907,  26,  289- — 292). — When  phosphorus 
solidifies  under  water,  it  always  retains  several  per  cent,  of  the  latter 
even  after  being  kept  for  some  days  in  an  evacuated  desiccator.  When 
purified  by  heating  with  chromic  acid,  drying  in  a  vacuum  first  at 
40 — 42°,  and  afterwards  at  80°,  and  distilling,  phosphorus  is  perfectly 
white  and  remains  so  if  kept  in  evacuated  tubes  in  the  dark ;  in 
diffused  light,  it  becomes  pale  yellow  in  a  few  minutes.  Such  purified 
phosphorus  has  m.  p.  44*77°/8  mm.  and  D18  1*831 ;  whilst,  if  liquefied 
under  water,  it  has  the  solidifying  point  44*14°  and  D18  1*824.  The 
values  previously  obtained  by  different  investigators  for  the  density  and 
melting  point  of  phosphorus  refer  to  the  moist  element.  T.  H.  P, 

Heat  of  Combustion  and  Formation  of  Gaseous  Hydrogen 
Phosphide.  Paul  Lemoult  ( Compt .  rend.,  1907,  145,  374 — 376). — 
Using  a  calorimetric  bomb,  the  author  has  determined  the  heat  of 
combustion  of  two  samples  of  hydrogen  phosphide  containing  respec¬ 
tively  96*7%  PH3,  0*25%  hydrogen,  3*25%  air,  and  98  07%  PH8, 
1*93%  air.  The  amount  of  gas  burnt  was  determined  both  by  its 
volume  and  by  the  quantities  of  ortho-  and  pyro-phosphoric  acids 
formed.  As  the  mean  of  three  concordant  results,  the  heat  of  com- 
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bustion  of  pure  hydrogen  phosphide  is  found  to  be  310  Cal.  at  constant 
volume,  311  ’2  Cal.  at  constant  pressure,  and  from  thence  the  heat  of 
formation  from  solid,  yellow  phosphorus  and  gaseous  hydrogen  to  be 
-58  Cal.  (compare  Ogier,  Abstr.,  1879,  5  ;  Giran,  Abstr.,  1904, 
ii,  166). 

It  is  observed  that  hydrogen  phosphide  is  spontaneously  inflamed 
by  bringing  into  it  suddenly  a  jet  of  oxygen  at  about  20  atmospheres 
pressure,  the  products  being  hydrogen,  a  little  yellow  phosphorus,  and 
a  brick-red  substance.  E.  H. 

Direct  Oxidation  of  Phosphorus.  Emile  Jungfleiscii  ( Compt . 
rend.,  1907,  145,  325 — 327). — The  oxidation  of  pure  dry  phosphorus 
at  low  temperatures  in  pure  oxygen  at  atmospheric  pressure  gives 
exclusively  phosphoric  oxide,  but  at  pressures  of  18 — 20  mm.  the 
immediate  products  of  oxidation  are  phosphorous  oxide  and  a  bright 
yellow  compound  which  on  dissolution  in  alcoholic  potassium  hydroxide 
solution  and  precipitation  with  hydrochloric  acid  gives  the  sub  oxide 
P40.  When  oxidised  in  oxygen  at  low  pressure,  the  phosphorus 
becomes  very  luminous,  partially  fuses,  and  soon  ignites  with  a  large 
pale  glaucous  flame  which  is  extinguished  in  a  few  moments,  all  the 
oxygen  being  absorbed.  After  cooling,  the  unchanged  phosphorus  is 
left  surrounded  by  phosphoric  oxide  (formed  before  the  reduction  in 
pressure),  by  the  yellow  compound  (a  little  farther  away),  and  lastly 
by  a  white  aureole  of  phosphorous  oxide.  On  admission  of  a  very 
small  quantity  of  air,  the  vapour  of  the  latter  burns  with  a  phosphor¬ 
escent  glow,  whilst  a  larger  quantity  of  air  causes  the  ignition  first  of 
the  solid  P203,  an(*  then  the  remaining  phosphorus.  Introduction 
of  water  instead  of  air  into  the  combustion  vessel  produces  bright 
flashes  of  light,  as  the  dissolved  oxygen  oxidises  small  quantities  of 
P203  vapour.  The  resulting  solution  contains  phosphoric  and  phos¬ 
phorous  acids  with  the  yellow  compound  in  suspension,  the  phosphorous 
acid  amounting  to  57’9%  of  the  total  phosphorus.  The  oxidation  in 
this  manner  can  be  effected  continuously  in  a  tube,  and  the  P203 
obtained  in  well-defined  crystals.  Whether  air,  pure  oxygen,  or 
oxygen  mixed  with  an  inert  gas  is  used  at  low  pressure,  the  products 
of  oxidation  are  the  same. 

Partial  oxidation  of  phosphorus  in  this  manner  renders  it  spon¬ 
taneously  inflammable,  owing  to' the  inflammability  of  the  phosphorous 
oxide  formed.  E.  H. 

Ortho-  and  Pyro-arsenic  Acids.  E.  Baud  {Compt.  rend.,  1907, 
145,  322 — 324).  —  Besides  the  two  hydrates  of  arsenic  oxide, 
As205,4H20  and  As205,14H20,  described  by  Auger  (Abstr.,  1902,  ii, 
393)  as  the  only  ones  existing,  the  author  has  obtained  pyroarsenic 
acid.  The  hydrate,  As205,4H20,  when  placed  in  a  desiccator  containing 
sulphuric  acid,  is  stable  below  10°,  but  at  15 — 20°  it  effloresces,  losing 
2H20,  giving  As205,2H20  or  H4A.s207.  The  heat  of  solution  of  the 
product  in  water  at  10°  is  +  2’766  Cal.  Prom  this  value  and  the  heat 
of  solution  of  tetrasodium  pyroarsenate,  on  the  one  hand,  and  the  heat 
of  neutralisation  of  orthoarsenic  acid,  on  the  other,  the  value  +51 ’87 
Cal.  is  calculated  for  the  mean  acidity  of  pyroarsenic  acid.  Since  the 
corresponding  value  for  orthoarsenic  acid  is  +47’92  Cal.  (Baud  and 
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Astruc,  this  vol.,  ii,  605),  the  heats  of  solution  of  the  two  acids  differ 
in  a  like  degree  to  those  of  pyro-  and  ortho-phosphoric  acids,  which  are 
+  54T5  Cal.  and  +  49'38  Cal.  (Forcrand,  Abstr.,  1893,  ii,  60) 
respectively.  The  substance  As206,4H20  is  thus  a  hydrate  of  pyro- 
arsenic  acid.  The  very  slight  elevation  of  temperature  required  to 
transform  the  former  into  the  latter  indicates  that  both  are  probably 
of  the  same  molecular  complexity. 

The  heat  of  solution  of  the  hydrate  As205,l|H20  at  10°  is  +2-306 
Cal.,  and  the  values  calculated  for  the  heats  of  formation  of 
As205,14H20,  As205,2H20,  and  As205,4H20  from  solid  arsenic 
anhydride  and  liquid  water  are  +  3*694,  +  3*234,  and  +  8*514  Cal. 
respectively.  The  excess  of  the  value  for  the  hydrate  As205,l  JH20 
over  that  for  As206,2H20  indicates  that  the  former  has  a  greater 
molecular  complexity. 

The  conclusion  is  drawn  that  orthoarsenic  acid  exists  only  in  solu¬ 
tion  which  deposits  a  hydrate  of  pyroarsenic  acid  on  crystallisation. 

E.  H. 

[Behaviour  of]  Carbon  at  High  Temperatures  and  Pres¬ 
sures.  Hon.  Charles  A.  Parsons  (/Vac.  Roy.  Roc.,  1907,  79,  A, 
532 — 535). — The  paper  gives  an  account  of  attempts  made  to  melt 
carbon  by  electrical  resistance  heating  under  pressure. 

In  one  series  of  experiments,  a  thick-walled  steel  tube,  lined  with 
asbestos  and  closed  with  insulated  steel  poles,  was  employed  ;  the 
material  to  be  melted,  carbon  rods  or  graphite,  was  placed  as  a  core 
between  the  poles.  The  contents  were  subjected  to  a  pressure  of 
about  30  tons  per  sq.  inch,  while  currents  of  6000 — 50,000  amperes 
were  passed  through.  The  heating  was  limited  by  short-circuiting, 
caused  by  the  melting  of  the  steel  poles,  but  it  was  found  that  in 
some  cases  the  carbon  rods  were  partially  converted  into  graphite,  and 
when  graphite  was  used  a  nucleus  of  very  soft  graphite  was  found  in 
the  centre.  In  another  series  of  experiments,  a  barrier  of  insulating 
material,  with  a  hole  in  it  between  the  poles,  was  used  ;  the  hole  was 
filled  with  graphite  and  a  powerful  current  passed  through  while  the 
materials  were  under  a  pressure  of  100  tons  per  sq.  inch.  When 
fused  magnesium  oxide  was  used  as  insulating  material,  magnesium 
carbide  was  formed,  and  the  rest  of  the  graphite  was  changed  to  a 
soft,  flaky  form.  Silica  was  also  used  as  insulating  material. 

In  a  third  series  of  experiments,  the  tube,  lined  with  marble,  was 
filled  with  liquid  carbon  dioxide,  subjected  to  a  pressure  of  30  tons  to  the 
sq.  inch,  and  a  powerful  current  passed  through  the  central  carbon  rod. 
The  resulting  carbon  monoxide  was  allowed  to  escape,  and  it  was 
found  that  part  of  the  carbon  had  been  changed  into  graphite  and  part 
was  found  in  the  amorphous  form.  The  stable  form  of  carbon,  after 
heating  at  very  high  temperatures,  is  probably  soft  graphite.  In  none 
of  the  experiments  did  the  residue  contain  “  more  than  a  suspicion  ”  of 
black  or  transparent  diamond. 

Cores  of  iron  and  carbon  were  subjected  to  intense  heat  under  a 
pressure  of  30 — 75  tons  per  sq.  inch,  but  the  cooled  residue  contained 
little  or  no  carbon  in  the  form  of  diamond,  and  as  these  pressures  are 
probably  greater  than  those  produced  in  cast-iron  when  suddenly 
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cooled,  it  appears  that  mechanical  pressure  is  not  the  cause  of  the  pro¬ 
duction  of  diamond  in  rapidly-cooled  iron  containing  carbon.  G.  S. 

Preparation  of  Certain  Silicates.  Gerh.  Stein  ( Zeitsch .  anorg, 
Chem.,  1907,  55,  159 — 174). — The  experiments  described  in  the  paper 
were  mainly  carried  out  in  specially-prepared  carbon  crucibles  which 
could  be  used  up  to  2100°;  the  temperatures  were  determined  by 
means  of  an  optical  pyrometer. 

Quartz  fuses  at  1600°  to  a  viscous  liquid,  which  is  mobile  at  1750°; 
at  the  latter  temperature,  it  is  somewhat  volatile  and  condenses 
partially  as  crystals  of  tridymite,  D  2*4 ;  the  fused  mass  in  the  crucible 
could  not  be  brought  to  crystallise,  even  on  cooling  very  slowly. 

Quartz  sand  has  a  reversible  transition  point  at  552° ;  chalcedony 
one  at  173°. 

The  metasilicates  of  the  alkaline  earths  and  of  zinc,  manganese,  and 
iron  were  prepared  by  fusing  together  calculated  amounts  of  the 
respective  oxides  and  silicon  dioxide  at  1600°.  The  melting  points 
and  densities  (in  crystalline,  and  in  some  cases  also  in  amorphous, 
form)  of  the  compounds  in  question  are  as  follows:  GlSiOa,  m.  p. 
above  2000°,  D  2*35  (crystals);  MgSiOs,  m.  p.  1565°,  D  3*06 
(crystals);  CaSi03,  m.  p.  1512°,  D  292  (crystals),  2*90  (glass); 
FeSiOg,  m.  p.  1500—1550°,  D  3-44;  MnSiOs,  m.  p.  1470—1500°, 
D  3  58  (crystals),  3*36  (glass);  ZnSi03,  m.  p.  1479°,  D  3*42  (crystals), 
3*86  (glass)  ;  SrSiOs,  m.  p.  1287°,  D  3*91  (crystals)  ;  BaSiOs,  m.  p. 
1368*5°,  D  3*77  (crystals),  3*74  (glass). 

Some  orthosilicates  were  prepared  by  fusing  2  mols.  of  the  oxide  with 
1  mol.  of  silicon  dioxide  in  carbon  or  porcelain  crucibles.  Ortho¬ 
silicates  of  calcium,  strontium,  and  barium  could  not  be  obtained  in 
this  way,  as  at  the  high  temperatures  employed  the  oxides  attacked 
the  carbon  crucible  with  formation  of  calcium  carbide.  The  data  for 
the  orthosilicates  are  as  follows :  Gl2Si04,  m.  p.  above  2000°,  D  2*46 
(crystals);  Mg2Si04,  m.  p.  below  1900°,  D  3*2  (crystals),  3*19 — 3*24 
(natural  mineral)  ;  Zn2Si04,  m.  p.  1484°,  D  3*7  (crystals),  3*4- — 3*7 
(mineral);  Sr2Si04,  m.  p.  1593°,  D  3'84  (crystals). 

The  formation  of  calcium  carbide,  referred  to  above,  was  further 
investigated.  Two  mols.  each  of  charcoal  (lamp-black)  and  of  an 
alkaline  earth  oxide  were  fused  for  a  considerable  time  with  1  mol.  of 
silicon  dioxide,  and  it  was  then  found  that  both  silicate  and  carbide 
were  formed,  but  a  large  proportion  of  the  metallic  oxide  remained 
uncombined.  When  metasilicates  of  the  alkaline  earths  are  heated 
with  carbon  at  2000°,  a  considerable  proportion  of  metallic  carbide 
is  formed.  Calcium  carbide  and  silicon  dioxide  were  heated  at 
1950 — 2000°  for  some  time,  and  it  was  found  that  the  fused  residue 
contained  no  carbide,  but  a  large  proportion  of  free  carbon. 

A  number  of  double  silicates  containing  aluminium  were  prepared 
by  fusing  the  components  in  the  requisite  proportions  for  some  time 
at  1600°.  Some  were  obtained  as  crystals,  one  in  the  amorphous  form 
only,  whilst  two  were  prepared  in  both  forms.  The  crystals  of  natural 
and  artificial  potassium  nepheline,  K20.Al203,2Si02,  have  both  D  2*6, 
whilst  artificial  spodumene,  Li20,Al203,4Si02,  has  D  2*42  and  the 
mineral  D  3*4 — 3*7. 
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Aluminium  oxide  as  well  as  cerium  oxide  was  fused  with  silicon 
dioxide  in  varying  proportions  at  1700 — 1900°.  From  an  examina¬ 
tion  of  sections  of  the  solidified  crystalline  products,  it  has  not  been 
found  possible  to  determine  definitely  what  silicates  of  aluminium  are 
produced,  but  evidence  has  been  obtained  that  two  cerium  silicates, 
Ce203,Si02  and  Ce203,2Si02,  are  formed. 

Silicates  of  the  rare  earths,  yttrium,  lanthanum,  praseodymium, 
neodymium,  samarium,  gadolinium,  and  erbium,  of  the  type  M203,Si02 
have  been  obtained  by  fusing  the  respective  oxides  with  silicon  dioxide 
at  1700°  for  some  time.  The  cooled  conglomerates  were  all  crystal¬ 
line,  stable  towards  water ;  they  are  attacked  slowly  by  boiling  con¬ 
centrated  sodium  hydroxide,  but  rapidly  by  dilute  acids.  The  com¬ 
pound,  Nd203,Si02,  is  violet,  Pr203,Si02  green,  and  Er203,Si02  rose- 
coloured.  Several  of  these  silicates  break  down  to  a  powder  on  being  kept. 

Silicon  dioxide  was  also  heated  with  equivalent  amounts  of  the 
anhydrous  oxides,  Zr02,  Th02,  Mo08,  W03,  and  Ti02.  The  mixture 
containing  the  first  two  oxides  could  not  be  properly  fused  even  at 
2000°;  the  oxides,  MoOa  and  W03,  were  partially  reduced  by  the 
carbon  of  the  crucible,  whilst  the  mixture  containing  titanium  oxide 
fused  completely  at  1750°;  the  solidified  mass  contained  some  small 
blue  crystals,  but  also  combined  carbon.  G.  S. 

Production  and  Alteration  of  Glass  containing  Water. 

Franz  Mylius  and  Erich  Groschuff  ( Zeitsch .  anorg.  Ghem.,  1907, 
55,  101 — 118.  Compare  Foerster,  Abstr.,  1894,  ii,  541). — Resistant 
glass  is  only  slightly  affected  by  prolonged  contact  with  dilute  sul¬ 
phuric  acid  and  very  little  water  is  absorbed,  but  ordinary  glass  at 
room  temperature  loses  up  to  12%  of  alkali  and  absorbs  about  12%  of 
water  without  losing  its  characteristic  properties.  When  glass  con¬ 
taining  absorbed  water  is  heated  slowly,  the  altered  surface  layers 
peel  off,  but  when  the  temperature  is  suddenly  raised  to  at  least  400° 
the  glass  loses  its  ordinary  (colloidal)  properties,  and  either  a  solid 
compound  is  precipitated  in  the  interior  or  a  “frothy”  appearance  is 
produced.  The  latter  phenomenon  is  due  to  the  sudden  production  of 
bubbles  of  steam  in  the  interior  and  only  occurs  in  plastic  glasses,  not 
in  difficultly  fusible  glasses  rich  in  silica.  On  the  other  hand,  the 
separation  of  a  solid  phase  takes  place  most  readily  in  glasses  rich 
in  silica,  and  the  substance  in  question  is  probably  silica.  Glass 
does  hot  lose  its  characteristic  properties  at  the  ordinary  temperature, 
even  although  kept  for  fifteen  years  in  dilute  sulphuric  acid,  and  the 
separation  of  a  new  phase  may  not  take  place  even  at  400°  if  the  rise 
of  temperature  is  very  gradual.  G.  S. 

Polymorphism  of  Rubidium  Dichromate.  Willem  Storten- 
beker  ( Rec .  trav.  chirn.,  1907,  26,  240 — 247.  Compare  Wyrouboff, 
Bull.  Soc.  chim.,  1901,  [iii],  25,  105;  Abstr.,  1901,  ii,  149). — The 
author  has  measured  the  solubilities  of  monoclinic  and  triclinic 
crystals  of  rubidium  dichromate,  as  well  as  of  the  crystals  obtained  at 
the  ordinary  temperature.  The  last  are  slightly  more  soluble  than  the 
monoclinic,  and  these  appreciably  more  soluble  than  the  triclinic  crystals. 
The  triclinic  form  is  hence  the  most  stable.  The  conclusion  is  drawn 
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that  the  monoclinic  and  triclinic  modifications  of  rubidium  dichromate 
are  monotropic,  but  that  the  small  difference  in  stability  between 
them  retards  the  transformation  of  one  into  the  other.  If  the  time  is 
great,  the  triclinic  form  is  obtained,  but  a  rapid  crystallisation  gives 
sometimes  the  monoclinic,  sometimes  the  triclinic,  and  sometimes  a 
mixture  of  the  two.  This  is  probably  the  explanation  of  Wyrouboff’s 
statement  (loc.  cit.)  to  the  effect  that,  if  crystals  of  one  form  are 
placed  in  contact  with  a  saturated  solution  of  the  other,  they  remain 
indefinitely  without  showing  the  slightest  indication  of  transformation, 
no  matter  what  the  temperature.  T.  H.  P. 

Lithium  Orthophosphate.  Antonio  Quartaroli  ( Gazzetta , 
1907,  37,  i,  598 — 611). — In  aqueous  solution,  monocalcium  or  mono¬ 
barium  phosphate  is  partially  decomposed  by  heat,  by  alcohol  or 
other  solvents  into  phosphoric  acid  and  dicalcium  or  di barium  phosphate  ; 
the  corresponding  magnesium  compound  is  slightly  decomposed  in  a 
similar  way  by  alcohol,  but  is  unaffected  by  heatiDg,  whilst  the 
lithium  salt  it  not  changed  either  by  heat  or  by  alcohol.  These 
changes,  produced  by  alcohol  or  heat,  also  take  place,  although 
extremely  slowly,  in  the  cold.  Dilithium  .orthophosphate  dissolves  in 
water  to  an  appreciable  extent,  being  much  more  soluble  than  the 
analogous  magnesium  salt,  but,  like  the  latter  and  like  also  the  corre¬ 
sponding  calcium  and  barium  salts,  it  undergoes  partial  decomposi¬ 
tion  into  trilithiuin  and  monolithium  phosphates  when  the  solution  is 
heated.  On  addition  of  three  or  more  equivalents  to  1  mol.  of 
phosphoric  acid  in  solution,  phosphates  are  formed  containing  more 
than  3  and  sometimes  as  much  as  35  equivalents  of  lithia,  the  base 
being  unequally  distributed  between  the  precipitate  formed  and  the 
solution. 

On  beating  1  mol.  of  phosphoric  acid  with  1  equivalent  of  lithia 
and  2  equivalents  of  potash  or  with  2  of  the  former  and  1  of 
the  latter  base,  a  phosphate  is  precipitated  having  a  basicity  of  about 
3*5,  whilst  with  1  mol.  of  phosphoric  acid,  1  equiv.  of  lithia,  and  1  equiv. 
of  potash  the  precipitate  is  practically  tribasic  lithium  phosphate. 
With  1  mol.  of  phosphoric  acid,  1  equiv.  of  lime,  and  2  equivs.  of  lithia, 
one-third  of  the  acid  is  precipitated  as  tricalcium  phosphate  and  the 
remaining  two-thirds  remains  in  solution  as  trilithiuin  phosphate  ;  and 
with  1  mol.  of  phosphoric  acid,  1  equiv.  of  baryta,  and  2  equivs.  of  lithia, 
an  insoluble  double  phosphate  is  formed,  but  to  a  less  extent  than 
when  soda  or  potash  is  used  in  place  of  the  lithia  (see  Abstr.,  1905,  ii, 
821). 

When  precipitating  salts  of  lithium  by  disodium  phosphate,  it  is 
generally  recommended  to  add  alkali  to  render  complete  the  precipita¬ 
tion  according  to  the  equation  :  3LiCl  +  Na2HP04  =  Li3P04  +  2NaCl  + 
HC1.  The  author  finds  that,  if  the  solution  is  kept  just  sufficiently 
alkaline  to  give  a  scarcely  perceptible  reaction  with  phenolphthalein, 
the  precipitate  obtained  contains  59-9 — 60*5%  P205,  instead  of  61 '2%, 
the  error  amounting  to  0*87 — 0‘47%.  If,  however,  precipitation 
occurs  in  presence  of  excess  of  alkali,  the  precipitate  always  contains 
about  55'6%  P205,  the  error  of  the  estimation  being  hence  3-8%. 

T.  H.  P. 


766 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


The  Ammonia  Soda  Process  from  the  Standpoint  of  the 
Phase  Rule.  Ernst  Janecke  ( Zeitsch .  angew.  Chem.,  1907,  20, 
1559 — 1564). — An  application  of  the  author’s  graphical  method  of 
representing  reciprocal  pairs  of  salts  (Abstr.,  1906,  ii,  833)  to  the 
discussion  of  the  ammonia  soda  process  from  the  standpoint  of  the  phase 
rule  (compare  Fedoteeff,  Abstr.,  1904,  ii,  730).  The  theoretical  con¬ 
sideration  of  the  problem  points  to  the  possibility  of  increasing  the 
yield  of  ammonia  by  maintaining  the  temperature  at  32°  and  adding 
solid  sodium  chloride  to  the  saturated  salt  solution.  G.  Y. 

Decomposition  of  Hydrated  Ammonium  Salts.  William 
M.  Dehn  and  Edward  O.  Heuse  (J.  Amer.  Chem,.  Soc.,  1907,  29, 
1137 — 1165). — When  ammonium  oxalate,  (NH4)2C204,H20,  is  heated, 
it  loses  1II20  below  100°;  between  this  temperature  and  150°,  it 
suffers  a  further  loss  of  water  and  is  partially  converted  into  oxamide. 
Above  150°,  ammonia  is  evolved,  and  above  280°  the  oxamide  under¬ 
goes  decomposition  into  cyanogen  and  water.  These  observations 
have  been  confirmed  by  determining  the  vapour  pressures  of  ammonium 
oxalate  between  71°  and  141°,  and  of  oxamide  between  265°  and  292°. 
Ammonium  hydrogen  oxalate,  (NH4)HC204,H20,  is  stable  up  to  75°, 
loses  1H20  below  170°,  and  suffers  decomposition  at  183°  with 
further  loss  of  water  and  probable  formation  of  oximide.  In  this 
case  also,  the  changes  have  been  confirmed  by  vapour  pressure 
determinations. 

These  results  indicate  that  the  initial  and  predominating  reaction 
of  such  decompositions  involves  the  expulsion  of  water,  and  that, 
simultaneously  and  especially  at  higher  temperatures,  secondary 
reactions  occur  involving  the  dissociation  of  the  ammonium  salt.  A 
study  of  the  decomposition  of  inorganic  hydrated  ammonium  salts 
has  been  carried  out  with  the  object  of  elucidating  the  structure  of 
hydrated  salts. 

The  effect  of  heat  on  ammonium  magnesium  arsenate, 
(NH4)MgAs04,6H20, 

ammonium  calcium  arsenate,  (NH4)CaAs04,6H20,  strontium  and 
barium  hydrogen  arsenates,  SrHAs04,H20  and  BaHAs04,H20,  am¬ 
monium  magnesium  phosphate,  (NH4)MgP04,6H20,  and  sodium 
ammonium  hydrogen  phosphate,  Na(NH4)HP04,H20,  has  been 
investigated.  The  results  are  tabulated  and  the  vapour  pressures  are 
plotted  as  curves.  The  data  thus  obtained  have  led  to  the  following 
conclusions. 

When  ammonium  salts  are  partially  dehydrated,  products  of 
indefinite  composition  are  formed,  owing  to  the  fact  that  both  water 
and  ammonia  are  evolved  simultaneously  at  most  temperatures  above 
the  initial  temperature  of  decomposition,  and  for  this  reason  homo¬ 
geneous  products  cannot  be  obtained  by  drying  such  salts  on  the 
water-bath.  Consequently,  many  of  the  empirical  formulae  which 
have  been  assigned  to  these  compounds  are  incorrect.  The  water  of 
composition  and  the  ammonia  in  these  salts  do  not  differ  much  from 
one  another  in  their  affinity  and  mode  of  union.  Water  of  crystallisa¬ 
tion  is  held  in  definite  molecular  structures  in  accordance  with  the 
laws  of  valency.  The  quadrivalent  oxygen  involved  in  these  structures 
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is  loosened  at  temperatures  above  100°,  and  it  is  usual  therefore  for 
water  of  crystallisation  to  be  expelled  below  100°  and  water  of 
composition  above  this  temperature.  The  discovery  of  dissimilar 
molecules  of  water  in  hydrated  salts  gives  a  clue  to  their  structure,  and 
constitutional  formulse  have  been  suggested  for  all  the  salts  investigated. 
For  example,  the  structure  of  ammonium  magnesium  arsenate  is 

regarded  as  H20^>OMg'°  ^s(0<OH2)3*  This  formula  is  sup- 

0(NH4) 

ported  by  the  following  facts.  When  the  salt  is  heated,  4H20  are 
given  off  below  80°,  2H20  between  80°  and  1.00°,  and  the  last  ^H20, 
derived  from  the  ’0(NH4)  group,  is  slowly  expelled  at  150 — -225°, 
magnesium  pyroarsenate  being  produced.  E.  G. 

Silver.  Emile  Vigouroux  (Bull.  Soc.  chim.,  1907,  [iv],  1, 
792 — 796). — -Silver  chloride  is  readily  reduced  by  aluminium  in 
presence  of  hydrochloric  acid  or  ammonia  solution.  With  water  alone, 
the  reduction  jiroceeds  slowly  even  on  warming,  and  similarly  in 
presence  of  benzene,  ether,  or  chloroform  the  action  is  slow,  but  is 
accelerated  by  the  addition  of  powdered  silver. 

Details  are  given  of  a  process  for  the  preparation  of  pulverulent 
silver,  containing  99’8  per  cent,  of  the  metal,  from  jewellers’  or 
demonetised  silver,  depending  on  the  reduction  of  the  chloride  by 
aluminium  in  presence  of  hydrochloric  aeid.  T.  A.  H. 

Bivalent  Silver.  Giuseppe  A.  Barbieri  ( Atti  R.  Accad.  Lincei, 
1907,  [v],  16,  ii,  72 — 79.  Compare  Abstr.,  1906,  ii,  612). — In  the 
oxidation  of  silver  pyrophosphate  by  means  of  potassium  persulphate, 
the  ratio  Ag  :  active  oxygen  in  the  compound  formed  is  found  to  be 
1312 — 1 4*89,  the  value  required  by  a  compound  corresponding  with  the 
oxide  AgO  being  13’5. 

The  oxide  AgO,  in  concentrated  nitric  acid  solution,  does  not 
reduce  lead  dioxide,  manganese  dioxide,  or  potassium  permanganate 
(compare  Piccini,  Abstr.,  1897,  ii,  99),  nor  does  it  give  rise  to 
hydrogen  peroxide  ;  it  cannot  therefore  be  regarded  as  a  true 
peroxide.  Confirmation  of  this  view  is  found  in  the  observation  that 
silver  oxide,  when  treated  with  permanganate  in  alkaline  solution, 
undergoes  partial  oxidation  to  AgO  :  Ag20  +  2KMn04  +  2I7aOH  == 
2 AgO  +  K2Mn04  +  Na2Mn04  +  H20,  an  action  which  is  reversible. 

The  oxide  AgO  is  a  weaker  base  than  Ag20  and  its  solution  in 
concentrated  nitric  acid  contains  the  readily  hydrolysable  salt 
Ag(N03)2.  The  ion  Ag”  is  moderately  stable  only  in  presence  of  a 
large  excess  of  the  anions  NOs,  with  which  it  probably  forms  complex 
anions;  in  the  free  state,  it  decomposes  water  like  the  ions  Co”*, 
Ce””,  &c.  When  dissolved  in  concentrated  nitric  acid,  silver  nitrate 
acts  as  a  reducing  agent  towards  Pb02  or  Bi204,  and  in  some  cases  as 
much  as  90%  of  the  silver  nitrate  undergoes  oxidation  to  Ag(N03)2. 
It  is  to  this  oxidisability  in  nitric  acid  that  silver  salts  owe  the 
accelerating  influence  they  exert  on  certain  oxidations.  T.  H.  P. 

Metallic  Calcium.  Wilhelm  Muthmann,  L.  Weiss,  and  Josef 
Metzger  ( Annalen ,  1907,  355,  137 — 143). — Commercial  calcium  con- 
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tains  calcium  chloride,  which  can  be  removed  to  a  large  extent  by 
treatment  with  absolute  alcohol.  A  further  purification  is  effected  by 
fusing  calcium  with  calcium  chlorofiuoride  in  an  iron  bomb  at  a 
temperature  not  exceeding  bright  redness,  whereby  the  metal  is 
obtained  free  from  chlorine  and  iron  ;  it  has  D  1*4153.  The  heat  of 
combustion  of  Bitterfeld  calcium  is  80*097  Cal.,  or  81*32  Cal.  assuming 
the  presence  of  1%  of  chlorine.  A  perfectly  clear  molten  oxide  is 
obtained  when  calcium,  containing  more  than  1 %  of  chlorine,  is  burnt 
in  compressed  oxygen  ;  with  less  than  this  amount  of  chlorine,  the 
oxide  does  not  fuse. 

By  the  action  of  calcium  on  molten  salts  in  an  iron  bomb,  the 
following  results  are  obtained.  Sodium  chloride  at  950°  is  reduced  to 
the  metal,  which,  however,  cannot  be  obtained  free  from  calcium  j 
potassium  chloride  at  1200 — 1600°  behaves  in  a  similar  manner,  but, 
in  addition,  the  surface  of  the  metallic  regulus  is  covered  with  fine 
steel-blue  crystals,  which  decompose  rapidly  in  air ;  their  composition 
approximates  to  that  of  the  chloride,  K2C1.  Barium  chloride  or 
strontium  chloride  yields  an  alloy.  Cryolite  yields  aluminium  (99*82%) 
free  from  calcium.  Calcium  borate  yields  a  brown  substance,  CaB7, 
which  is  probably  a  mixture  of  amorphous  boron  and  Moissan’s  boride, 
CaBfi.  When  equal  quantities  of  calcium  and  sodium  are  fused  in  the 
bomb,  the  regulus  obtained  consists  of  two  layers,  the  upper  rich  in 
sodium  and  the  lower  in  calcium  ;  these  alloys  appear  to  disintegrate 
into  their  constituents  when  cold.  The  tendency  of  potassium  to 
dissolve  calcium  is  very  much  less  than  that  of  sodium.  C.  S. 

Dissociation  of  Calcium  Carbonate.  JD.  Zavrieff  ( Compt .  rend. , 
1907,  145,  428 — 429). — By  heating  quantities  of  5  grams  of  white 
marble  or  calcite,  in  some  cases  previously  treated  with  a  fused 
mixture  of  alkali  and  alkali-earth  double  carbonates,  taking  precautions 
to  obtain  a  uniform  temperature,  the  author  obtains  the  following 
dissociation  pressures  at  the  temperatures  indicated  : 

Temperature  926°  910°  892°  870°  840°  815°  725° 

Pressure  in  mm.  1022  755  626  500  342  230  67. 

910°,  which  corresponds  with  a  dissociation  pressure  of  1  atmosphere, 
is  the  temperature  observed  by  Le  Chatelier  (Abstr.,  1886,  760)  for  the 
rapid  decomposition  of  calcium  carbonate.  E.  H. 

Potassium  Ammoniozincate.  Edward  C.  Franklin  ( Zeitsch . 
anorg.  Ghem.,  1907,  55,  195 — 199). — A  potassium  ammoniozincate, 
Zn(NHK)2,2NH3,  previously  prepared  according  to  two  different 
methods  by  Fitzgerald  (this  vol.,  ii,  545),  but  not  fully  investigated, 
has  now  been  obtained  in  well-formed  crystals  by  the  action  of  excess 
of  potassamide,  dissolved  in  liquid  ammonia,  on  ammoniacal  zinc 
iodide,  the  reaction  being  represented  by  the  equation  :  ZnI2,4NH3  + 
4KNH2  =  Zn(NHK)2,2NH3  +  2KI  +  2NH3.  The  compound  is  only 
slightly  soluble  in  liquid  ammonia,  but  dissolves  in  that  solvent  in  the 
presence  of  ammonium  salts.  It  is  rapidly  decomposed  by  water  and  is 
readily  soluble  in  dilute  aqueous  solutions  of  acids.  It  is  not  explosive. 
It  is  stable  when  heated  at  160°  in  a  vacuum,  but  at  250°  it  loses  a 
considerable  proportion  of  ammonia,  and  at  higher  temperatui’es  suffers 
more  complete  decomposition.  As  the  products  of  decomposition 
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attack  glass  and  platinum,  the  formulae  of  the  compounds  obtained  on 
heating  the  salt  could  not  be  definitely  established,  but  there  is  some 
evidence  that  at  250°  a  compound,  Zn(HHK)2,^NH3,  is  produced. 

G.  S. 

Ternary  Alloys  of  Lead,  Magnesium,  and  Tin.  A  von 

Vegesack  ( Zeitach .  anorg.  Chem.,  1907,  54,  367 — 416). — In  the 
theoretical  part  of  the  paper,  the  application  of  thermal  analysis 
to  systems  of  three  components,  A,  £,  and  G  (compare  Sahmen  and 
Vegesack,  this  vol.,  ii,  532),  is  extended  to  cases  in  which  two  binary 
compounds,  AwijBnj  and  Am2Cw2,  occur,  but  no  ternary  compounds  or 
ternary  mixed  crystals.  The  cases  (a)  in  which  no  binary  mixed 
crystals  occur,  (b)  in  which  the  binary  compounds  are  wholly  or 
partially  miscible  in  the  solid  state,  are  considered  separately. 

The  experimental  investigation  of  the  system  lead — magnesium — tin 
has  shown  that  the  only  solid  phases  are  the  three  components,  the 
binary  compounds  SnMg2  and  PbMg2,  and  two  series  of  mixed  crystals 
rich  in  SnMg2  (a-crystals)  and  PbMg2  (/^-crystals)  respectively.  The 
equilibrium  temperatures  have  been  determined  in  several  series  of 
investigations  and  the  results  are  represented  on  a  projected  space 
diagram,  the  temperature  being  represented  on  the  vertical  axis  in  the 
usual  way.  The  more  important  points  on  the  diagram  and  the 
composition  of  the  alloy  at  these  points  are  as  follows  :  Saturated  a- 
and  /^-crystals  are  in  equilibrium  at  570°  with  a  fused  alloy  of 
the  composition  66’7  atom  %  magnesium,  0'9  tin,  and  32‘4  lead. 
Lead  and  a-crystals  are  in  equilibrium  at  300°  with  a  fused  alloy  of 
the  composition  7 "8  atom  %  magnesium,  4  of  tin,  and  88 ’2  of  lead. 
a-  and  j3- Crystals  are  in  equilibrium  with  magnesium  and  with  a  fused 
alloy  of  the  composition  80-7  atom  %  magnesium  and  19 '3  of  lead  at 
467°.  The  binary  mixed  crystals  are  in  equilibrium  with  lead  and  with 
a  fused  alloy  of  the  composition  20 ’8  atom  %  magnesium  and  79 '2 
lead  at  248°.  From  a  fused  alloy  of  the  composition  7*9  atom  % 
magnesium,  73'6  atom%tin,  and  18’5  lead,  the  latter  metal,  tin,  and 
a-crystals  separate  simultaneously  at  a  temperature  of  166°,  which 
represents  a  temperature  minimum.  The  highest  point  of  the  figure 
represents  the  melting  point  of  SnMg2  at  783°. 

The  results  deduced  from  the  freezing-point  observations  have  been 
confirmed  by  microscopic  observations.  The  alloys,  consisting  mainly 
of  the  compounds  PbMg2  and  SnMg2,  are  very  porous  and  brittle,  and 
oxidise  r  apidly  in  the  air  ;  with  increase  in  the  amount  of  magnesium, 
the  brittleness  decreases. 

The  paper  is  illustrated  by  photomicrographs,  G.  S. 

Oxides  of  Thallium.  III.  Otto  Rabe  ( Zeitsch .  anorg.  Chem ., 
1907,  55,  130 — 146). — Even  after  drying  in  a  vacuum  over  sulphuric 
acid  to  constant  weight,  the  brown  and  black  thallic  oxides  already 
described  (Abstr.,  1906,  ii,  285,  672)  contain  traces  of  moisture  (much 
less  than  one  equivalent)  which  can  only  be  removed  completely  by 
heating  for  several  hours  at  500°.  When  heated  in  a  current  of  dry 
air  at  110 — 500°,  there  appears  to  be  an  equilibrium  in  which  the 
brown  oxide  retains  gradually  diminishing  amounts  of  moisture  ; 
the  equilibrium  at  any  one  temperature  is  reached  in  one  to  two  hours, 
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and  is  not  altered  after  twenty-four  hours.  When  completely  dried 
at  500°,  the  oxides  are  not  hygroscopic. 

Contrary  to  the  general  opinion,  black  thallic  oxide  can  be  heated  at 
600°  for  hours  without  decomposing,  although  under  these  conditions 
it  volatilises  slightly;  it  melts  at  725+  10°,  and  at  800 — 1000° 
rapidly  loses  oxygen  and  changes  to  thallous  oxide. 

On  heating  at  100°,  the  brown  oxide  changes  slowly  to  the  black 
modification,  and  this  change  proceeds  more  rapidly  the  higher  the 
temperature  ;  at  520°,  it  is  complete  within  twenty-four  hours.  G.  S. 

Chemistry  of  Thallium.  II.  L.  F.  Hawley  (J.  Amer.  Ghem. 
Soc.,  1907,  29,  1011 — 1019.  Compare  this  vol.,  ii,  460). — Thallium 
can  be  easily  and  accurately  estimated  by  precipitation  with  sodium 
thiostannate,  since  thallium  thiostannate,  Tl4SnS4  (Abstr.,  1906,  ii, 
854),  is  practically  insoluble  in  water  and  can  be  dried  at  105°  without 
decomposition.  Excess  of  sodium  thiostannate  is  added  to  a  hot  and 
very  slightly  acid  solution  of  the  thallous  or  thallic  salt.  A  solution 
of  sodium  sulphide  is  added  drop  by  drop  until  the  liquid  is  neutral 
and  then  in  larger  quantity.  The  mixture  is  boiled  gently  for  five 
minutes,  then  diluted  with  water,  and  left  for  two  or  three  hours.  The 
precipitate  is  collected  in  a  Gooch  crucible,  dried,  and  weighed. 

A  study  has  been  made  of  the  composition  of  the  precipitates  pro¬ 
duced  when  mixtures  of  thallous  salts  and  arsenic  salts  are  treated 
with  hydrogen  sulphide  in  alkaline  or  acid  solution.  The  products 
formed  by  the  simultaneous  precipitation  of  antimony  sulphides  and 
thallous  sulphide,  and  of  stannous  sulphide  and  thallous  sulphide,  have 
also  been  investigated.  With  arsenic  trisulphide,  no  definite  compound 
is  produced,  but  a  series  of  solid  solutions,  xTJ2S,?/As2S3,  are  formed 
extending  from  pure  arsenic  trisulphide  to  about  62  mol.  %  arsenic 
trisulphide.  With  arsenic  pentasulphide,  a  compound,  Tl3AsS4,  is  pro¬ 
duced,  but  solid  solutions  are  not  formed.  Antimony  trisulphide  and 
pentasulphide  yield  complete  series  of  solid  solutions  extending  from 
pure  thallous  sulphide  to  pure  antimony  tri-  or  penta-sulphide. 
Stannous  sulphide  yields  similarly  a  complete  series  of  solid 
solutions. 

The  compounds  of  thallium  and  sulphur  have  also  been  studied.  By 
treating  thallous  sulphide  with  sodium  sulphide  solutions  in  which 
varying  amounts  of  sulphur  have  been  dissolved  and  afterwards 
saturating  with  hydrogen  sulphide,  products  are  obtained  containing 
from  90  49%  of  thallium  (corresponding  with  T12S)  to  about  70%  of 
thallium.  By  adding  an  acid  solution  of  a  thallium  salt  to  a  slight 
excess  of  sodium  polysulphide,  precipitates  can  be  obtained  containing 
from  25%  to  nearly  100%  of  sulphur.  It  is  found  that  between  pure 
thallous  sulphide  and  the  product  containing  about  81%  of  thallium, 
the  solid  is  homogeneous  ;  from  81%  to  76%  of  thallium,  phases  are 
distinguishable,  whilst  from  76%  of  thallium  to  pure  sulphur  the  solid  is 
again  homogeneous.  The  conclusion  is  drawn  that  the  end  concentra¬ 
tion  is  80-93%  of  thallium  (equivalent  to  T12S3),  and  that  the  salts 
T12S  and  T12S3  form  a  complete  series  of  solid  solutions.  E.  G. 

Thallous  Salts.  Willem  Stortenbeker  (Rec.  trav.  chim.,  1907, 
26,  248 — 252). — With  reference  to  the  dimorphism  of  thallous  hydrogen 
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sulphate,  the  author  finds  that  the  rhombic  needles  obtained  previously 
by  him  (Abstr.,  1902,  ii,  397)  really  have  the  composition  T1HS04. 

The  preparation  of  thallous  dithionate  from  thallous  sulphate  and 
barium  dithionate  is  complicated  by  the  facts  that  barium  and  thallium 
dithionates  form  anhydrous  mixed  crystals  and  that  thallous  sulphate 
and  dithionate  form  a  double  salt.  Either  the  calculated  amounts  of 
the  two  salts  may  be  taken  or  else  the  thallous  sulphate  may  be  added 
in  such  slight  excess  that  a  fresh  addition  to  the  filtered  solution 
causes  no  further  precipitation.  The  salt  is  then  fractionally  crystallised 
until  free  from  sulphate. 

Thallium  may  be  separated  from  most  other  metals  in  the  form  of 
chloride  or  iodide.  The  solution  is  precipitated  by  hydrochloric  acid 
and  the  thallous  chloride  filtered  and  washed  with  water.  The  small 
amount  of  thallium  remaining  in  the  filtrate  is  precipitated  by  the 
addition  of  potassium  iodide,  the  thallous  iodide  being  washed  first 
with  dilute  potassium  iodide  solution  and  afterwards  with  75% 
alcohol.  The  mixture  of  thallous  chloride  and  iodide  is  dried  and 
weighed,  and  then  decomposed  by  an  equal  weight  of  sulphuric  acid 
mixed  with  a  little  water  in  a  porcelain  capsule  on  a  sand-bath. 
Prolonged  heating  removes  the  volatile  substances,  fused  thallous 
hydrogen  sulphate  remaining.  This  is  dissolved  in  boiling  water, 
from  which,  after  any  lead  or  silver  present  is  precipitated  by 
hydrogen  sulphide,  thallous  sulphate,  T12S(34,  crystallises.  T.  H.  P. 

Copper  Peroxide  and  the  Catalytic  Decomposition  of 
Hypohalogenite  Solutions  by  Copper.  Erich  Muller  ( Zeitsch . 
anorg.  Chem.,  1907,  54,  417 — 422). — Kriiger  (1844)  found  that  by 
the  action  of  chlorine  gas  on  cupric  hydroxide,  suspended  in  potassium 
hydroxide  solution,  a  red  solution  was  obtained,  which  rapidly  decom¬ 
posed  with  liberation  of  oxygen  and  precipitation  of  black  cupric  oxide. 
Moser  (this  vol.,  ii,  549)  could  not  confirm  this  observation,  but  the 
author  now  shows  that  an  unstable  red  solution,  and,  under  different 
conditions,  an  unstable,  yellow  copper  peroxide  may  be  obtained  by 
the  action  of  bromine  or  chlorine  on  cupric  hydroxide  in  alkaline 
solution. 

The  formation  of  the  yellow  peroxide  in  solution  or  (in  more  con¬ 
centrated  alkali)  as  a  precipitate  is  best  shown  by  the  action  of 
chlorine  or  bromine  on  a  solution  of  cupric  hydroxide  in  concentrated 
sodium  hydroxide  solution ;  on  being  kept,  the  yellow  solution 
gradually  regains  its  blue  colour,  oxygen  being  evolved  simul¬ 
taneously.  When,  on  the  other  hand,  a  strongly  alkaline  hypochlorite 
or  hypobromite  solution  is  added  drop  by  drop  to  cupric  hydroxide 
rubbed  up  in  a  mortar,  the  hydroxide  thus  being  in  excess,  the  mass 
is  at  first  carmine-red,  then  violet-blue,  and  finally  brownish-black. 

The  intermediate  formation  of  the  yellow  peroxide  in  the  solid 
form  can  also  be  observed  when  a  strongly  alkaline  hypochlorite 
solution  is  brought  into  contact  with  copper  foil.  G.  S. 

Reduction  of  Cupric  to  Cuprous  Sulphide.  Rudolf  F.  Wein- 
land  and  L.  Store  ( Ber .  deut.  pharm.  Ges.t  1907,  17,  272 — 274). — 
Gutmann  (Abstr.,  1905,  ii,  384,  813)  has  shown  that  sodium  arsenite 
reduces  sodium  tetrathionate  and  trithionate  to  sulphate.  It  is  now 
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found  that  cupric  sulphide  is  rapidly  reduced  to  cuprous  sulphide  by 
an  alkaline  solution  of  trisodium  arsenite,  which  becomes  mono- 
thioarsenate.  E.  F.  A. 

Mercuric  Bromide.  A.  Vicario  (J.  Pharm.  Chirn.,  1907,  [vij,  20, 
145 — 152). — To  the  solubility  of  mercuric  bromide  have  been  ascribed 
values  varying  from  0‘4  to  1*25  per  100  parts  of  cold  water  and  from 
4  to  20  parts  per  100  of  boiling  water.  The  differences  in  the 
numbers  given  by  various  investigators  are  due  to  the  fact  that 
mercuric  bromide  is  attacked  by  boiling  water  with  formation  of 
hydrobromic  acid  and  yellow  oxybromides  which  crystallise  on  cooling. 
The  author  finds  that  mercuric  bromide  is  soluble  in  cold  water,  with 
which  it  has  not  been  heated,  to  the  extent  of  0-4%,  whilst  its 
solubility  in  water  just  beginning  to  boil  is  about  2’5°/0.  Mercuric 
bromide  forms,  with  sodium  bromide  and  chloride,  the  compounds 
HgBr2,2NaBr  .  and  HgBr2,2NaCI,  which  are  extremely  soluble  in 
water  and  are  very  suitable  for  hypodermic  injection.  These  solutions 
should  be  prepared  in  the  cold,  owing  to  the  facility  with  which  the 
mercuric  bromide  decomposes.  When  thus  prepared,  they  can,  how¬ 
ever,  be  boiled  or  sterilised  at  120°  without  undergoing  decomposition. 
The  compound  HgBr2,2NaBr  is  preferable  to  HgBr2,2NaCl,  owing 
to  its  absolute  neutrality  and  to  the  fact  that  it  has  no  action  on 
protein.  Both  these  compounds  can  be  obtained  in  a  crystalline 
condition.  T.  H.  P. 

New  Method  of  Preparing  Mercurous  Iodide.  Panchanan 
Neogi  (J.  Asiatic  Soc.  Bengal ,  1907,  3,  133 — 134.  Compare  StrohmaD, 
Abstr.,  1888,  111  ;  Ray,  Proc.,  1899,  239). — Mercurous  iodide  is  formed 
when  mercury  is  allowed  to  remain  in  contact  with  either  methyl,  ethyl, 
or  isopropyl  iodide  ;  the  product  so  obtained  yields  on  sublimation,  and 
subsequent  treatment  with  alcohol  to  remove  mercuric  iodide,  yellow 
crystals  of  pure  mercurous  iodide.  W.  H.  G. 

A  Triple  Salt  of  Mercury.  Camillo  Bruckner  ( Monatsh .,  1907, 
28,  961 — 963). — The  reaction  mixture  obtained  when  mercuric  sulphate 
is  treated  with  iodine  and  water  (Abstr.,  1906,  ii,  613)  consists  of  a 
liquid  and  a  solid  phase.  The  liquid  phase  contains  free  sulphuric 
acid  together  with  traces  of  mercuric  iodide  and  the  double  salt  of 
mercuric  iodate  and  basic  sulphate.  The  solid  phase  contains  mercuric 
iodide  and  a  triple  salt,  6(3Hg0,2S03),6HgI2,HgI206,  which  is  formed 
also  by  adding  alcoholic  iodine  to  the  aqueous  solution  obtained  on 
shaking  neutral  mercuric  sulphate  with  water.  It  forms  doubly 
refracting,  white,  microscopic  needles,  is  decomposed  by  water  forming 
basic  mercuric  sulphate,  mercuric  iodide,  and  mercuric  iodate,  or  by 
dilute  sulphuric  acid  forming  the  iodide  and  iodate,  whilst  the  sulphate 
remains  in  solution  and  on  treatment  with  hydrochloric  acid  yields 
free  iodine.  G.  Y. 

Preparation  of  the  Metals  of  the  Rare  Earths  by  Electrolysis 
of  the  Fluorides.  Wilhelm:  Muthmann,  L.  Weiss,  and  Julius 
Scheidemandel  ( Annalen ,  1907,  355,  116 — 136). — A  detailed  account 
of  experiments  carried  out  with  the  object  of  ascertaining  the  most 
satisfactory  conditions  for  the  electrolytic  preparation  of  the  rare 
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metals.  It  is  found,  for  example,  that  a  yield  of  metal,  corresponding 
with  57%  of  the  current  used,  is  readily  obtained  by  the  electrolysis 
of  cerium  oxide  dissolved  in  cerium  fluoride,  with  a  current  density  at 
the  cathode  of  9 — -10  amperes,  and  at  the  anode  of  3  amperes  per 
sq.  cm.  With  the  furnace  employed,  a  current  of  750  amperes  and 
7‘5  volts  was  used  during  the  electrolysis.  It  is  important  that  the 
materials  used  should  be  free  from  silica,  otherwise  the  metal  obtained 
is  contaminated  with  this  impurity.  Potassium  fluoride,  calcium 
fluoride,  and  cryolite  cannot  be  employed  with  success  in  place  of 
the  fluoride  of  the  rare  metal.  W.  H.  Gr. 

A  General  Method  of  Preparing  Anhydrous  Metallic 
Bromides  from  the  Oxides.  Francois  Bourion  ( Compt .  rend., 
1907,  145,  243 — 246). — The  simultaneous  action  of  sulphur  chloride 
and  hydrogen  bromide  on  oxides  heated  never  above  redness  and  often 
at  a  lower  temperature  affords  a  convenient  method  of  preparing 
anhydrous  bromides. 

Thus  by  distilling  sulphur  chloride  at  135°  in  a  current  of  hydrogen 
bromide  on  to  heated  thoria,  a  white,  crystalline  mass  of  thorium  tetra- 
bromide,  ThBr4,  is  formed,  whilst  if  the  temperature  of  the  sulphur 
chloride  vapour  is  reduced  (by  reducing  the  pressure)  to  125°  a  white, 
amorphous,  friable  mass  of  thorium  oxybromide,  ThOBr2,  which 
completely  dissolves  in  water  with  a  slight  hissing,  is  produced. 
Chromium  sesquioxide  with  sulphur  chloride  at  135°  gives  the  bromide, 
CrBr3,  in  black,  crystalline  scales.  Nickel  and  cobalt  oxides  give  the 
salmon-yellow  nickel  bromide,  NiBr2,  and  the  green  cobalt  bromide, 
CoBr2,  both  well  crystallised.  The  oxides  of  the  rare  earths,  whatever 
their  degree  of  oxidation,  give  bromides  of  the  type  MBr3.  The  violet 
neodymium  oxide,  Nd203,  gives  the  violet  bromide,  NdBr3 ;  black 
praseodymium  oxide,  Pr407,  the  green  bromide,  PrBr3 ;  yellowish- 
whit  e  samarium  oxide,  Sm203,  the  yellow  bromide,  SmBr3  ;  yellowish- 
white  cerium  oxide,  Ce02,  the  bromide,  CeBr3,  and  the  oxides  of 
lanthanum,  dysprosium,  gadolinium,  ytterbium,  and  terbium  give 
white  bromides. 

The  first  four  of  these  bromides  are  obtained  in  a  fused  state  and 
dissolve  slowly  in  water,  the  others  dissolve  with  hissing.  All  give 
solutions  which  change  litmus  to  a  wine-red  colour,  but  have  no 
action  on  methyl-orange. 

In  the  case  of  the  more  easily  reduced  oxides,  for  instance,  those  of 
nickel  and  cobalt,  the  method  can  be  simplified  by  omitting  the  use 
of  sulphur  chloride.  In  order  to  obtain  bromides  entirely  free  from 
chlorides,  it  is  necessary  to  vaporise  the  sulphur  chloride  between  60° 
and  90°.  E.  H. 

Electrolysis  of  Thorium  Nitrate.  Ottorino  Angelucci 
( Atti  R.  Accad.  Lincei,  1907,  [v],  16,  ii,  196 — 198). — When  thorium 
nitrate  solutions  of  various  concentrations  are  electrolysed,  an 
extremely  thin  layer  of  material  having  an  extraordinarily  high  radio¬ 
activity  is  deposited  on  the  negative  electrode,  whilst  if  the  current 
density  is  sufficiently  great,  thorium  oxide  is  deposited  on  the  positive 
electrode.  The  deposit  on  the  negative  electrode  consists  of  lead 
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oxide,  and  eleetroscopic  examination  shows  that  its  activity  is  due 
exclusively  to  thorium  A ;  hence  the  latter,  even  in  solution,  is 
deposited  on  negatively  charged  bodies.  Eleetroscopic  examination  of 
the  thorium  oxide  from  the  positive  electrode  indicates  that  it  contains 
thorium  X.  When  a  60 — 70%  solution  of  thorium  nitrate  is 
electrolysed  and  the  operation  is  interrupted,  the  solution  continues  for 
some  months  to  emit  considerable  quantities  of  nitrogen,  the  formation 
of  which  is  probably  due  to  the  oxidising  properties  exhibited  by  the 
rare  earths.  T.  H.  P. 

Porcelain  Colours.  Wilhelm  Muthmann,  L.  Weiss,  and 
Heinrich  Heramhof  ( Annalen ,  1907,  355,  144 — -164). — The  limited 
number  of  materials  adapted  for  the  production  of  under-glaze 
colours  on  porcelain  led  the  authors  to  investigate  the  suitability  of 
the  oxides  and  salts  of  neodymium,  praseodymium,  cerium,  and  other 
metals.  The  oxides  and  silicates  are  too  infusible,  but  the  phosphates 
answer  admirably,  being  stable  at  high  temperatures  (1400 — 1450°), 
unchanged  by  oxidising  or  reducing  flames,  yielding  fine  colours,  and 
being  unattacked  by  the  fusing  glaze.  Neodymium  phosphate  pro¬ 
duces  a  rose-red  colour ;  praseodymium  phosphate,  a  green  colour ; 
didymium  phosphate  yields  practically  the  same  colour  as  neodymium 
phosphate.  Ferric  phosphate  forms  a  yellow  colour,  and  cobalt 
phosphate  a  fine  blue,  deeper  than  that  of  smalt.  Chromium 
phosphate  yields  various  shades  of  green  according  to  its  method  of 
preparation.  Iron  titanate  gives  an  orange-red  ;  cerium  titanate  a 
yellow ;  manganese  titanate  a  reddish-yellow  or  orange ;  cerium 
tungstate  a  bluish-green  ;  neodymium  tungstate  a  bluish-red,  and 
cerium  molybdate  a  fine  blue. 

It  has  been  long  known  that  phosphoric  acid  is  expelled  from  its 
salts  by  silicic  acid  at  high  temperatures.  The  authors  have  heated 
equal  weights  of  finely  powdered  quartz  and  cobalt  phosphate  for  two 
hours  at  definite  temperatures  between  300°  and  1400°;  the  percentage 
of  phosphoric  oxide  decreases  continuously,  and  evidence  of  the 
formation  of  a  cobalt  silicophosphate  is  obtained  above  1000°.  On  the 
other  hand,  a  mixture  of  quartz  and  magnesium  pyrophosphate  does 
not  decrease  in  weight  at  900°.  C.  S. 

Potential  and  Nature  of  Alloys.  Nicolai  A.  Pushin  («/.  Buss . 
Phys.  Chem.  Soc .,  1907,  39,  528 — 566.  Compare  this  vol.,  ii,  325, 
618). — Aluminium  forms  with  copper,  silver,  and  gold  alloys  similar 
in  many  respects  to  bronze,  and  in  the  type  of  compounds  also  to 
brass.  The  aluminium  alloys  are  exceedingly  difficult  to  investigate, 
owing  to  their  instability  in  air  and  in  acids  ;  the  most  suitable  medium 
was  found  to  be  a  weak  solution  of  calcium  hydroxide.  The  potential 
curves  indicate  the  existence  of  AIM  (where  M  is  Cu,  Ag,  Au),  but 
the  gold  alloys  were  not  investigated.  The  following  series  of  alloys 
most  probably  exists:  AIM,  A1M2,  A1M3,  A12M,  and  possibly  A1M4. 
Antimony  and  bismuth,  as  was  to  be  expected,  do  not  form  compounds, 
but  yield  isomorphous  mixtures,  and  the  potential  curve  corresponds 
completely  with  the  one  deducible  from  the  properties  and  relation  of 
the  two  metals.  Contrary  to  the  statement  of  Laurie,  tin  and  lead 
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have  been  found  to  form,  not  only  mechanical  mixtures,  but  also  solid 
solutions  of  tin  in  lead  of  considerable  concentration,  the  electrolyte 
used  being  potassium  hydroxide.  Antimony  and  arsenic  form  com¬ 
pounds  with  silver,  zinc,  tin,  and  nickel  which  can  be  regarded  as 
derivatives  of  the  compounds,  PH3,  PH2,  in  which  the  phosphorus  is 
replaced  by  antimony  or  arsenic  and  the  hydrogen  by  the  other  metal. 
The  same  is  true  for  many  compounds,  such  as  Na3Sb,  Ag3Sb, 
Ag2Sb,  and  Zn3P2,  &c.  Zinc  and  antimony  form  the  compounds 
Zn3Sb2  and  ZnSb,  as  has  also  been  indicated  by  other  methods,  but 
Herschkowitch’s  ZnSb2  and  May’s  Zn2Sb3  do  not  exist.  Contrary 
to  Laurie’s  statement,  antimony  and  tin  certainly  form  the  compound 
SnSb  and  possibly  also  Sn3Sb2,  which,  however,  only  appears  on  the 
curve  when  sulphuric  acid  is  used.  The  most  suitable  electrolyte  for 
antimony-silver,  antimony  tartrate,  gave  potential  differences  far 
too  low ;  potassium  hydroxide  was  therefore  employed ;  the  curve 
indicates  the  compounds  Ag2Sb  and  Ag3Sb  as  well  as  the  formation  of 
solid  solutions  of  Ag3Sb  in  Ag2Sb,  and  of  A g  in  Ag3Sb. 

The  alloys  of  antimony  and  nickel  are  very  hard  and  brittle,  only 
those  containing  a  high  proportion  of  nickel  are  not  brittle,  although 
still  very  hard.  Contrary  to  Lassen  (Abstr.,  1906,  ii,  361),  it  is 
considered  that  the  nickel  antimony  alloys,  like  those  of  tin,  zinc,  &c., 
correspond  with  the  types  PH3  and  PH2,  and  not  with  the  oxides  Sb203 
and  Sb205.  The  compounds  indicated  by  the  potential  curve  are 
NiSb  and  Ni3Sb.  Tin  and  arsenic  form  the  compounds  Sn3As2  and 
SnAs,  the  latter  only  being  indicated  when  sulphuric  acid  is  employed 
as  electrolyte.  When  the  alloys  of  arsenic  and  tin  contain  about 
40 — 50%  of  arsenic,  splendid  crystals,  with  a  bright  metallic  lustre, 
are  formed.  Z.  K. 

Action  of  Carbonyl  Chloride  on  Aluminium  Haloid  Com¬ 
pounds.  I.  Aurel  von  Bartal  ( Zeitsch .  anorg.  Chem.,  1907,  55, 
152  -158). — The  action  of  carbonyl  chloride  on  aluminium  bromide 
has  been  investigated,  and  it  is  shown  that  under  varying  conditions 
the  compounds  AlCl2Br,  AlCl2Br,6H20,  COCIBr,  aud  COBr2  are 
obtained. 

Carbonyl  chloride  was  passed  into  aluminium  bromide  in  a  flask 
heated  in  a  water-bath  and  connected  with  a  second  flask  placed  in  a 
freezing  mixture  until  the  contents  of  the  first  flask  became  solid.  The 
distillate  in  the  second  flask  consisted  mainly  of  bromine  with  some 
carbonyl  bromide  (compare  Abstr.,  1906,  i,  731).  From  part  of  the 
solid  residue  in  the  first  flask,  anhydrous  aluminium  chlorobromide  was 
obtained  by  sublimation  in  a  vacuum  as  small,  brick-red  leaflets  which 
fume  and  deliquesce  in  the  air.  The  compound  sublimes  practically 
unchanged  at  110 — 120°/15 — 20  mm.,  and  melts  when  heated  at 
142 — 143°  in  a  sealed  tube.  Another  portion  of  the  solid  residue  was 
dissolved  in  ice-cold  water,  and  on  careful  evaporation  aluminium 
chlorobromide  hexahydrate,  AlCl2Br,6H2(),  was  obtained  in  small,  light 
red  to  yellow  crystals.  The  hydrate  does  not  fume  in  the  air,  but  is 
deliquescent  and  easily  soluble  in  water ;  it  does  not  melt  even  when 
heated  in  a  sealed  tube,  but  at  higher  temperatures  loses  water  and 
decomposes. 
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When  carbonyl  chloride  was  used  in  excess,  different  products 
were  obtained.  To  this  compound,  cooled  in  a  freezing  mixture,  an 
equal  weight  of  aluminium  bromide  was  gradually  added,  the  resulting 
liquid  was  fractionated,  the  fraction  boiling  at  20 — 45°  shaken  with 
mercury  to  remove  excess  of  bromine,  and  finally  carbonyl  chloro- 
bromide,  COCIBr,  was  obtained.  The  yield  is  better  if  the  reaction 
mixture  is  heated  seven  to  eight  hours  in  a  sealed  tube  at  140 — 145° 
before  fractionation. 

Carbonyl  chlorobromide  is  a  colourless  or  slightly  yellow, 
mobile  liquid  with  a  disagreeable  odour,  b.  p.  25°,  D15  T82.  It 
is  stable  at  100°  and  attacks  antimony,  but  not  mercury  ;  it  reacts 
vigorously  with  dimethylaniline  to  form  crystal-violet. 

The  carbonyl  chlorobromide  described  by  Besson  (Abstr.,  1895, 
i,  317)  as  boiling  at  36 — 38°  must  have  been  a  mixture.  G.  S. 

Mode  of  Combination  of  Trihydroxy-bases  with  Dibasic 
Acids  in  General  and  of  Some  Aluminium  Silicates  in 
Particular.  Fritz  Ulffers  ( J .  pr.  Chem.,  1907,  [ii],  76,  143 — 165). 
— The  results  obtained  by  Jordis  ( Zeitsch .  angew.  Chem .,  1906,  19, 
1697)  in  his  study  of  the  formation  of  silicates  in  aqueous  solution 
are  shown  to  be  characteristic  of  the  combinations  of  weak, 
polyhydroxy-,  and  especially  of  trihydroxy-,  bases  with  polybasic  and 
more  especially  dibasic  acids.  The  formation  of  acid  salts  by  these, 
when  present  in  equivalent  proportions,  results,  on  the  one  hand,  from 
the  hydrolysis  of  the  normal  salt  by  water,  and,  on  the  other,  from  the 
differences  in  the  acidities  of  the  individual  acid  groupings  of  a 
polybasic  acid.  The  acid  salts  so  formed  may  undergo  change  into 
complex  acids,  the  components  of  which  are  not  precipitated  by  the 
ordinary  reagents.  The  discussion  is  illustrated  by  reference  to  the 
combinations  of  sulphuric,  oxalic,  and  silicic  acids  with  aluminium, 
chromium  and  ferric  hydroxides.  G.  Y. 

Reaction  between  Potassium  Aluminium  Sulphate  and  a 
Bromide-Bromate  Mixture.  Frank  A.  Gooch  and  R.  W.  Osborne 
(Amer.  J.  Sci.,  1907,  [iv],  24,  167 — 172  ;  Zeitsch.  anorg.  Chem.,  1907, 
55,  188 — 194). — In  Stock’s  method  for  estimating  aluminium  (Abstr., 
1900,  ii,  247,  315),  aluminium  sulphate  is  boiled  with  a  mixture  of 
potassium  iodide  and  iodate ;  aluminium  hydroxide  is  precipitated,  and 
iodine  is  liberated.  Moody  (Abstr.,  1905,  ii,  765)  has  shown  that  the 
first  insoluble  product  formed  is  a  basic  aluminium  sulphate,  but  that 
this,  on  prolonged  boiling,  is  completely  hydrolysed  and  the  theoretical 
amount  of  iodine  is  set  free. 

A  study  has  now  been  made  of  the  action  of  a  mixture  of  potassium 
bromide  and  bromate  on  potassium  aluminium  sulphate  under  vary¬ 
ing  conditions,  and  the  results  are  tabulated.  It  is  found  that  the 
reaction  progresses  much  more  slowly  than  in  the  case  of  the  iodide 
and  iodate  mixture.  When  a  moderate  excess  of  the  bromide  and 
bromate  is  used,  the  hydrolysis  of  the  aluminium  sulphate  proceeds  to 
a  point  corresponding  with  the  removal  of  five-sixths  of  the  acidic  ion 
in  approximately  the  same  time  that,  under  similar  conditions,  the 
iodide  and  iodate  mixture  would  remove  the  whole  of  it. 
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Experiments  with  potassium  chloride  and  chlorate  indicate  that 
the  hydrolysis  of  aluminium  sulphate  in  this  case  is  very  slight. 

E.  G. 

Compounds  of  Phosphorus  and  Manganese.  S.  F.  Schbm- 
tschuschny  and  N.  N.  Efremoff  ( J .  Russ .  Rhys.  Chem.  Soc.,  1907,39, 
777 — 787). — The  addition  of  phosphorus  considerably  lowers  the 
melting  point  of  manganese,  the  atomic  lowering  being  30 — 31  ’5°; 
from  this,  the  latent  heat  of  fusion  of  manganese  can  be  calculated  to 
be  27‘5  Cal.  per  gram.  At  960°  when  the  alloy  contains  9-5  atom.  % 
phosphorus,  a  eutectic  point  occurs,  after  which  further  addition  of 
phosphorus  raises  the  melting  point  until  at  a  composition  28 ‘5 7 
atom.  %  phosphorus  and  m.  p.  139°  the  compound  Mn5P2  (analogous 
to  Ni5As2)  separates.  This  compound  is  fairly  stable  even  at  high 
temperatures  and  does  not  form  solid  solutions  with  manganese. 
Further  addition  of  phosphorus  again  lowers  the  melting  point  until 
at  1095°  and  40  5  atom.  %  P  another  eutectic  point  is  reached.  The 
compound  MnP  probably  also  exists  and  forms  solid  solutions  with 
manganese.  Z.  K. 

A 

Alloys  of  Manganese  with  Copper  and  Nickel.  S.  F. 

Schemtschuschny,  G.  Urazoff,  and  A.  Rykovkoff  (J.  Russ.  Phys. 
Chem.  Soc.,  1907,  39,  787 — 802). — The  alloys  of  both  series  form 
continuous  solid  solutions.  The  freezing-point  curve  of  copper  and 
manganese  is  continuous  with  a  minimum  at  868°  at  the  composition 
35'5%  manganese.  At  compositions  between  10  and  15%  manganese, 
the  interval  between  the  commencement  and  end  of  solidification  is  a 
maximum,  whilst  the  two  curves  coincide  at  the  minimum.  Photo¬ 
graphs  of  the  microstructure  show  that  crystallisation  occurs  in 
different  directions  in  neighbouring  parts  of  the  alloy  containing 
87'5%  copper.  Contrary  to  Wologdine  {Revue  de  Metallurgie,  1907,  4, 
25),  it  is  considered  that  no  definita  compound  of  the  metals  exists  and 
that  the  supposed  compound  was  really  a  carbide  of  manganese. 

The  curve  for  manganese  and  nickel  is  similar  to  that  for  the  copper 
alloys,  but  the  minimum  occurs  at  1030°  at  the  composition  56% 
manganese.  At  the  composition  36 — 51%  manganese,  the  solution  of 
the  two  metals  is  partially  decomposed  at  790 — 816°  with  the  possible 
formation  of  a  definite  compound.  Z.  K. 

Behaviour  of  Iron  towards  Lead,  Bismuth,  Thallium,  and 
Cadmium.  Eduard  Isaac  and  Gustav  Tammann  {Zeitsch.  anorg. 
Chem.,  1907,  55,  58 — 62). — Iron  is  not  miscible  with  lead  or  bismuth, 
either  in  the  solid  or  fused  state,  and  does  not  form  chemical  com¬ 
pounds  with  them. 

Iron  and  thallium  do  not  form  mixed  crystals,  but  it  was  not  found 
possible  to  determine  whether  these  metals  are  miscible  in  the  fused 
state,  as  the  boiling  point  of  thallium  lies  below  the  melting  point  of 
iron.  The  boiling  point  of  thallium  under  atmospheric  pressure  is 
1515  ±  2° 

Cadmium  appears  to  be  insoluble  in  fused  iron,  and  when  iron  is 
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brought  into  contact  with  fused  cadmium  it  is  either  insoluble  or  forms 
a  compound  insoluble  in  fused  cadmium.  G.  S. 

Methods  for  the  Study  of  Alloys.  Leon  Guillet  (Bull.  Soc. 
chim,  1907,  [iv],  1,  775—781.  Compare  this  vol.,  ii,  608). — Of  the 
three  principal  methods  available  for  the  investigation  of  alloys,  the 
study  of  cooling  curves,  due  regard  being  paid  both  to  the  solidus  and 
liquidus,  and  micrographical  examination  are  believed  to  furnish  the 
most  trustworthy  results.  Apart  from  these  two  methods,  attempts  to 
isolate  and  characterise  constituents  of  alloys  by  chemical  methods  are 
likely  to  give  misleading  results,  and  in  this  connexion  the  author 
states  that  the  results  of  some  preliminary  experiments  he  has  made 
indicate  that  several  of  the  compounds  asserted  by  Yigouroux  to  occur 
in  manganese-iron  and  molybdenum-iron  alloys  (A.bstr.,  1906,  ii,  364) 
do  not  exist.  T.  A.  H. 

Colloidal  Ferric  Hydroxide  and  Carbamide.  A.  Y.  Dumansky 
(J.  Russ.  Phys.  Chem.  Soc.,  1907,  39,  743 — 751.  Compare  this  vol., 
ii,  175). — When  a  solution  of  carbamide  is  added  to  a  colloidal 
solution  of  ferric  hydroxide,  the  time  of  coagulation  is  observed  to 
increase  as  the  concentration  of  the  carbamide  is  diminished,  but  the 
concentration  of  the  colloid  has  no  effect  on  the  process.  Experiment 
shows  that  until  the  occurrence  of  coagulation  the  concentration  of 
the  coagulating  substance  is  less  than  its  calculated  value,  but  after 
coagulation  the  colloid  retains  hardly  any  of  the  coagulating  substance. 
The  process  of  coagulation  is  therefore  explained  thus  :  carbamide 
passes  readily  through  the  walls  of  the  bubbles  of  the  colloid 
suspended  in  the  water,  consequently  no  coagulation  appears  at  first, 
but  the  carbamide  solution  is  concentrated  within  the  cells  of  the 
colloid  until  the  strain  causes  them  to  burst  and  coagulation  takes 
place.  Under  certain  conditions,  the  bubbles  of  the  colloid  do  not 
burst,  but  they  stretch,  thus  occupying  a  larger  volume  and  finally 
causing  the  formation  of  a  jelly.  Z.  K. 

Limits  of  Existence  of  the  Hydrates  of  Ferrous  Sulphate. 

E.  Fkaenckel  ( Zeitsch .  anorg.  Chem.,  1907,  55,  223 — 232). — It  is  shown 
by  solubility  determinations  that  between  0°  and  100°  only  three 
hydrates  of  ferrous  sulphate,  FeS04,7H20,  FeS04,4H20,  and 

FeS04,H20, 

exist  in  stable  equilibrium  with  the  aqueous  solution.  The  hepta- 
hydrate  is  stable  from  -  T82°(the  eutectic  point)  to  56-6°,  the  tetra- 
hydrate  from  56’6°  to  64'4°,  and  the  monohydrate  above  the  latter 
temperature  ;  the  position  of  the  last  two  points  has  been  confirmed  by 
dilatometer  experiments. 

Experiments  on  the  rate  of  dehydration  of  solutions  of  ferrous 
sulphate  at  different  temperatures  afford  evidence  of  the  existence  of 
the  same  three  hydrates,  as  Scharizer  also  found  (see  Abstr.,  1899,  ii, 
30). 

Several  other  hydrates  of  ferrous  sulphate  mentioned  in  the  litera¬ 
ture  may  possibly  be  formed  under  certain  conditions,  but  cannot  exist 
in  stable  equilibrium  with  water.  G.  S. 
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Compounds  of  Nickel  and  Cobalt  with  Boron.  Armand 
Binet  DU  Jassonneix  ( Compt .  rend,,  1907,  145,  240—241.  Compare 
this  vol.,  ii,  691,  692). — By  heating  mixtures  of  cobalt  or  nickel  with 
boron  in  porcelain  tubes  at  1100 — 1200°  in  a  current  of  hydrogen, 
borides  are  obtained  similar  to  those  of  iron.  The  product  from  cobalt 
and  boron,  containing  about  5%  of  the  latter,  consists  of  an  agglomera¬ 
tion  of  small,  elongated,  prismatic  crystals  ;  it  is  only  very  slowly  attacked 
by  hot  hydrochloric  acid,  leaving  a  residue  which  is  still  less  easily 
attacked.  This  consists  of  the  boride  Co2B  in  the  form  of  small, brilliant, 
steel-grey  needles,  D20  7-9,  which  are  violently  attacked  by  nitric  acid  and 
slowly  oxidised  by  moist  air.  The  nickel  mass,  containing  5%  of  boron, 
has  a  microcrystalline  structure,  and  is  very  slowly  attacked  by  hot 
hydrochloric  acid,  but  leaves  no  residue,  and  the  compound  Ni2B  is 
isolated  by  dissolving  the  excess  of  nickel  electrolytically  in  nickel 
chloride  solution.  The  boride  forms  small,  very  slender,  yellow, 
acicular  crystals,  D20  8'0,  which  are  violently  attacked  by  nitric  acid 
and  are  slightly  oxidised  by  long  exposure  to  moist  air.  Borides  of 
cobalt  and  nickel,  containing  more  than  20%  of  boron,  are  more  easily 
prepared  in  the  electric  furnace.  It  is  impossible  to  prepare  products 
containing  more  than  21%  of  boron,  and  the  borides  CoB2  and  NiB3 
containing  respectively  27T%  and  27  2%  of  boron  constitute  under  the 
conditions  employed  the  superior  limit  of  the  combination  of  boron 
with  cobalt  and  nickel.  E.  H. 

Alloys  of  Cobalt  and  Copper.  N.  C.  Konstantinoff  (J.  Puss. 
Phys.  Chem.  Son.,  1907,  39,  771—777.  Compare  Reichardt,  Abstr., 
1902,  i,  118). — As  cobalt  is  added  to  copper,  the  freezing  point  is 
raised,  the  freezing-point  curve  consisting  of  four  branches  and  indicat¬ 
ing  the  existence  of  solid  solutions.  The  breaks  in  the  curve  occur  at 
6'5%,  30%,  and  70%  of  cobalt  respectively,  the  first  representing  a 
saturated  solution  of  cobalt  in  copper.  The  latter  metal  forms  a  solid 
solution  with  the  former  up  to  a  concentration  of  15%  of  copper.  The 
alloys  containing  30 — 70%  of  cobalt  form  two  layers  in  the  liquid  state. 
Photographs  of  the  microstructure  of  various  alloys  are  given  and 
confirm  the  results  obtained  by  the  freezing-point  method.  Z.  K. 

Alloys  of  Cobalt  and  Tin.  F.  Ducelliez  {Compt.  rend.,  1907, 
145,  431 — 433.  Compare  this  vol.,  ii,  693). — When  alloys  of  cobalt 
and  tin  containing  from  8‘76%to  57'25%of  the  latter  metal  are  treated 
with  15%  nitric  acid  followed  by  potassium  hydroxide  solution,  a  residue 
is  obtained  containing  approximately  57’65%  of  tin  which  corresponds 
with  the  formula  Co3Sn2.  The  alloys  behave  like  mixtures  of  cobalt 
and  the  compound  Co3Sn2,  their  fragility  and  the  proportion  of  the 
latter  substance  increasing  with  the  percentage  of  tin.  The  alloy  con¬ 
taining  40%  of  tin  shows  no  characteristic  property,  so  that  the 
existence  of  a  compound  corresponding  with  the  NisSn  isolated  by 
Yigouroux  (this  vol.,  ii,  622)  is  improbable.  The  substance  Co3Sn2 
formsabrilliant  powder,  D  8'86,  having  no  well-characterised,  crystalline 
form ;  it,  like  all  alloys  containing  it,  is  magnetic,  whilst  its  chemical 
properties  resemble  those  of  the  substance  CoSn,  but  it  is  less  easily 
attacked  by  hydrochloric,  and  more  easily  by  nitric,  acid  than  the 
latter  compound.  E.  H. 
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Alloys  of  Nickel  and  Tin.  Emile  Vigouroux  ( Compt .  rend., 
1907,  145,246 — 248;  429 — 431.  Compare  this  vol.,  ii,  354,  622). — 
Alloys  of  nickel  and  tin  containing  from  45%  to  57%  of  the  latter 
metal,  on  repeated  treatment  with  hydrochloric  acid,  leave  a  residue 
approximately  corresponding  with  the  formula  Ni3Sn2.  The  action 
of  hydrochloric  acid  on  the  alloys  containing  59 — 66%  of  tin  tends 
to  diminish  the  proportion  of  this  metal  towards  the  limit  57  47%, 
which  corresponds  with  the  compound  Ni3Sn2,  whilst  nitric  acid  tends 
to  raise  the  proportion  towards  a  maximum  of  66'97%,  corresponding 
with  the  substance  NiSn. 

The  magnetic  alloys  are  those  containing  0 — 4022%  of  tin,  the 
sonorous  ones  those  containing  66'76 — 85%,  whilst  their  fragility  in¬ 
creases  with  the  proportion  of  tin  up  to  66 *76%  and  then  diminishes, 
the  alloys  containing  85 — 100%  of  this  metal  being  somewhat  malleable. 

E.  H. 

Discontinuities  Observed  in  the  Molecular  Conductivities  of 
the  Dissolved  Chromic  Sulphates.  Albert  Colson  (Compt.  rend., 
1907,  145,  250 — 252.  Compare  this  vol.,  ii,  267). — The  conductivities 
at  increasing  dilutions  of  solutions  of  chromic  sulphate,  prepared  and 
diluted  with  water  at  0°,  have  been  measured  at  0°,  and  compared 
with  those  of  the  same  solutions  at  0°  after  several  days’  heating 
at  20°. 

According  to  the  theory  of  electrolytic  dissociation,  the  increase  in 
molecular  conductivity  of  a  solution  arises  from  (1)  increase  in 
ionisation,  or  (2)  decomposition  of  the  ions  first  liberated.  With  the 
solutions  at  0°,  the  second  phenomenon  only  occurs  after  very  con¬ 
siderable  dilution,  thus  causing  a  break  in  the  continuity  of  the  series 
of  measurements,  but  with  solutions  previously  heated  the  two 
phenomena  are  superposed,  and  thus  the  variation  in  conductivity 
appears  more  continuous.  Similar  results  were  obtained  with  the 
green  salt  prepared  by  the  action  of  sulphur  dioxide  on  a  cold  solution 
of  chromic  anhydride. 

The  existence  of  these  phenomena  does  not  depend  on  the  ionic 
hypothesis,  but,  since  sulphuric  acid  is  a  better  conductor  than  the 
metallic  sulphates,  can  be  explained  by  such  a  hydrolysis  as  that 
represented  by  2Cr2(S04)3  +  H20  =  H2S04  +  Cr40(S04)5.  In  fact,  the 
acidity  of  N/ 1000  solution  of  chromic  sulphate  corresponds  with 
such  a  reaction,  and  as  it  increases  with  the  dilution  other  hydrolyses, 
such  as  Cr40(S04)5  +  2H20  =  H2S04  +  2Cr2(S04)2(0H)2,  may  succeed  the 
first  or  be  superposed  on  it.  E.  H. 

New  Double  Phosphates  of  Chromium.  Louis  J.  Cohen 
(J.  Amer.  Chem.  Soc.,  1907,  29,  1194 — 1198). — In  attempting  to 
prepare  an  ammonium  chromic  phosphate  in  a  strongly  acid  solution, 
such  as  was  used  in  the  preparation  of  the  iron  and  aluminium  salts 
(this  vol.,  ii,  552),  no  precipitate  was  produced.  On  reducing  the 
acidity,  however,  a  green  precipitate  was  obtained  of  the  double  salt 
(NHjlgHPO^CrPO^SHgO.  When  no  hydrochloric  acid  or  only  a 
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very  small  quantity  was  present,  the  product  had  the  composition 
5(NH4)H2P04,2CrP04,4Cr(0H)3. 

Bloxam  (Abstr.,  1886,  17),  on  boiling  solutions  of  chromium  salts 
with  sodium  phosphate  and  acetic  acid,  obtained  a  precipitate  which 
he  regarded  as  consisting  of  normal  chromic  phosphate  mixed  with  a 
slight  excess  of  chromic  oxide,  Cr203,  and  containing  5H20.  It  is 
now  found  that  under  certain  conditions,  sodium  chromic  phosphate, 
Na2HP04,2CrP04,5H20,  can  be  obtained,  but  on  repeatedly  washing 
the  precipitate  with  water  it  is  converted  into  a  basic  salt.  E.  G. 

Preparation  of  Metallic  Molybdenum.  Wilhelm  Muthmann, 
L.  Weiss,  and  Alfred  Mai  ( Annalen ,  1907,  356,  100 — 115). — An 
account  of  attempts  to  prepare  pure  metallic  molybdenum  on  a  large 
scale  from  molybdenite.  The  metal  obtained  by  heating  mixtures  of 
the  mineral  and  ferric  oxide  or  molybdic  acid  in  an  electric  furnace 
always  contains  iron  and  sulphur  (5 — 6%).  If,  however,  molybdenum 
dioxide  is  heated  with  the  mineral,  the  metal  contains  only  O' 72%  of 
sulphur.  Molybdenum  free  from  sulphur  and  containing  only  small 
quantities  of  iron  is  obtained  by  heating  the  mineral  with  lime  in  an 
electric  furnace  ;  the  yield  of  massive  metal  is,  however,  small,  and  is 
not  increased  by  the  addition  of  carbon.  A  mixture  of  molybdenite, 
lime,  and  fluorspar,  heated  in  an  electric  furnace  with  a  current  of 
600 — 800  amperes  and  110  volts,  does  not  give  metallic  molybdenum  in 
large  masses,  but  instead  bluish-black  crystals  of  molybdenum  sesqui- 
sulphide,  Mo2S3  (Guichard,  Abstr.,  1900,  ii,  211),  are  obtained.  If, 
however,  a  current  of  70 — 100  amperes  and  30 — 40  volts  is  employed, 
a  good  yield  of  the  metal  in  a  homogeneous  mass  is  obtained.  If  the 
mineral  employed  is  previously  treated  with  concentrated  hydrochloric 
acid,  this  metal  contains  98*95%  of  molybdenum  and  only  0*67%  of 
iron  ;  such  a  metal  is  tough,  malleable  when  hot,  and  shows  a  granular, 
crystalline  fracture.  The  presence  of  more  iron  (1*8%)  renders  the 
metal  harder  and  somewhat  brittle ;  it  then  shows  a  smooth, 
homogeneous  fracture.  The  formation  of  the  metal  in  the  electric 
furnace  is  shown  to  be  due  to  the  high  temperature  and  not  to 
electrolysis.  W.  H.  G. 

Metallic  Vanadium,  Golumbium,  and  Tantalum.  Wilhelm 
Muthmann,  L.  Weiss,  and  Rudolf  Riedelbauch  [Annalen,  1907,  355, 
58 — 99). — These  metals  have  been  obtained  in  a  pure  state  and  in 
fairly  large  masses  by  the  method  previously  described  (Weiss  and 
Aichel,  Abstr.,  1905,  ii,  164),  and  their  physical  and  chemical 
properties  investigated. 

Vanadium  is  similar  in  appearance  to  cast-iron,  with  a  high  carbon 
content,  has  hardness  7*5,  D{g  6*025,  specific  heat  0*124,  and  is  a£ 
brittle  as  glass.  The  finely-divided  metal  combines  with  oxygen  at  a 
bright  red  heat,  but  is  not  converted  completely  into  the  pentoxide. 
The  heat  of  combustion  was  found  to  be  31*303  Cal.  per  equivalent. 
The  finely-divided  metal  combines  at  1300°  with  16*1%  of  its  weight 
of  hydrogen  forming  a  stable  hydride,  a  black  powder,  which  is  not 
affected  by  water  or  boiling  hydrochloric  acid,  but  is  oxidised  by 
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nitric  acid.  The  metal  also  combines  with  nitrogen  at  a  bright  red 
heat,  forming  the  nitride  V2N,  a  black  powder,  stable  towards  boiling 
water,  hydrochloric  acid,  and  potassium  hydroxide  solution,  but  soluble 
in  concentrated  nitric  and  sulphuric  acids ;  when  fused  with  potassium 
hydroxide,  ammonia  is  evolved. 

Columbium  is  white  with  a  yellow  tinge ;  it  is  as  brittle  as  cast- 
iron,  has  hardness  6*5,  DJ®  8*400,  DJjj|  8*431,  and  specific  heat  0*0617. 
The  metal  is  converted  by  oxygen  at  a  red  heat  into  the  pentoxide, 
the  heat  of  combustion  being  44T33  Cal.  per  equivalent.  The  finely- 
divided  metal  combines  with  7  *5%  of  its  weight  of  hydrogen  at  a  red 
heat,  forming  a  hydride,  and  is  converted  by  nitrogen  into  the  nitride , 
Cb3N5.  This  nitride  is  not  decomposed  by  concentrated  nitric  and 
sulphuric  acids,  but  is  attacked  when  fused  with  potassium  hydroxide ; 
it  burns  when  heated  in  air  with  the  formation  of  the  pentoxide. 

Tantalum  is  pure  white,  is  malleable  in  small  pieces,  has  hardness 
6*0 — 6*5,  DJg  14*491,  and  specific  heat  0*0346.  It  is  converted  by 
oxygen  at  a  fairly  low  temperature  into  the  pentoxide,  the  heat  of 
combustion  being  30*80  Cal.  per  equivalent.  The  metal  when  heated 
in  hydrogen  absorbs  this  gas  in  the  proportion  of  1  equivalent  of  metal 
to  12*5  equivalents  of  hydrogen;  from  this,  it  follows  that  either 
tantalum  is  capable  of  absorbing  hydrogen  or  else  that  a  hydride  is 
formed  which  is  capable  of  occluding  hydrogen.  The  product  evolves 
hydrogen  when  heated.  The  metal  absorbs  nitrogen  at  1000°  in  the 
proportion  Ta  :  N  =  1  :  2*2,  forming  a  nitride  similar  in  properties  to  the 
columbium  nitride,  Cb3N5.  W.  H.  G. 

Reduction  of  Vanadium  Pentoxide.  B.  Mdivani  (Ann.  Chim. 
anal.,  1907,  12,  305 — 307). — Vanadium  pentoxide  is  most  conveniently 
reduced  to  the  trioxide  by  ignition  in  a  current  of  pure  carbon 
monoxide.  When  heated  in  a  current  of  hydrogen  cyanide,  a  black 
substance  is  obtained  which  the  author  believes  to  be  the  dioxide. 

On  account  of  the  fusibility  of  the  pentoxide,  the  heat  at  first 
should  be  moderate,  but  towards  the  end  a  higher  temperature  should 
be  employed. 

When  the  pentoxide  is  made  by  heating  ammonium  metavanadate 
in  a  platinum  crucible,  the  latter  is  liable  to  become  porous,  and  a  loss 
of  material  is  noticed.  L.  de  K. 

Divanadyl  Hypophosphite.  Franz  Mawrow  ( Zeitsch .  anorg. 
Chem.,  1907,55,  147 — 151.) — Divanadyl  hypophosphite, 
V202(H2P02)4,2H20, 

was  obtained  in  small,  bluish-green  crystals  by  heating  together 
3 — 5  grams  vanadic  acid,  20 — 30  c.c.  water,  and  40 — 60  c.c.  of  hypo- 
phosphorous  acid  until  the  vanadic  acid  was  completely  dissolved,  the 
blue  solution  being  then  evaporated  over  sulphuric  acid.  The  compound  is 
insoluble  in  cold,  but  slightly  soluble  in  hot,  water ;  it  is  insoluble  in 
acetic  acid,  but  soluble  when  heated  in  hydrochloric,  sulphuric,  nitric, 
and  oxalic  acids.  By  the  direct  action  of  alkalis  on  divanadyl  hypo¬ 
phosphite,  dihypovanadatea  are  produced ;  the  ammonium  compound, 
(NH4)2V409,3H20,  is  brown  in  colour  and  soluble  in  water. 

A  modified  method  for  the  complete  separation  of  vanadium  from 
phosphorus  is  described.  G.  S. 
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Alloys  of  Antimony  "with  Manganese,  Chromium,  Silicon, 
and  Tin,  of  Bismuth  with  Chromium  and  Silicon,  and  of 
Manganese  with  Tin  and  Lead.  Robert  S.  Williams  ( Zeitach . 
anorg.  Chem .,  1907,  56,  1 — 33). — From  an  investigation  of  the  alloys 
mentioned  in  the  title,  by  thermal  analysis  controlled  by  microscopic  ob¬ 
servations,  evidence  has  been  obtained  of  the  existence  of  the  following 
compounds  :  Sb2Mn3  ;  SbMn2 ;  Sb2Cr;  SbCr ;  SbSn(?) ;  SnMn4;  SnMn2 ; 
SnMn(l).  In  the  systems  antimony — silicon,  bismuth — chromium, 
bismuth — silicon,  and  manganese — lead,  chemical  compounds  do  not 
occur. 

Antimony  and  manganese  alloys  form  two  compounds  of  the  re¬ 
spective  formula,  SbMn2,  m.  p.  919°,  and  Sb2Mn3,  which  decomposes 
below  its  melting  point  and  is  only  stable  below  852°.  There  are  two 
series  of  mixed  crystals,  one,  of  which  the  components  are  Sl>2Mn3 
and  -antimony,  extends  from  50 — 60  atom.  %  of  manganese,  whilst 
SbMu3  is  miscible  with  both  antimony  and  manganese,  forming  a 
series  extending  from  65 — 69  atom.  %  of  the  latter  metal. 

The  compounds  SbMn2  and  Sb2Mn3  are  silver-grey  in  colour,  and 
the  former  is  less  brittle  than  its  components.  Both  are  magnetic 
(compare  Heusler,  Zeitach.  ctngew.  Chem.,  1904,  17,  260);  SbMn2 
loses  its  magnetic  permeability  on  heating  to  250 — 260°,  Sb2Mn3  at 
320—330°. 

Antimony  and  chromium  form  two  compounds,  SbCr,  m.  p.  about 
1125°,  and  Sb2Cr,  which  decomposes  below  its  melting  point,  and  is 
only  stable  below  675°.  There  are  two  series  of  mixed  crystals,  one, 
of  which  the  components  are  SbCr  and  chromium,  extends  from 
50 — 52 '5  atom.  %  of  the  latter  metal,  the  other,  composed  of  chromium 
and  antimony,  extends  from  95 — 100  atom.  %of  the  former  metal. 

The  compound  SbCr  is  dark  grey  in  colour,  exceedingly  brittle,  and 
readily  attacked  by  dilute  acids ;  Sb2Cr  is  silvery  white  in  colour, 
very  brittle,  and  only  slightly  acted  on  by  dilute  acids. 

Antimony-tin  alloys  (compare  Reinders,  Abstr.,  1900,  ii,  731  ; 
Gallagher,  Abstr.,  1906,  ii,  367)  give  freezing-point  curves  which 
show  two  breaks  at  420°  and  243°  respectively ;  there  was  no 
evidence  of  the  break  at  310 — 319°  referred  to  by  Reinders  and  by 
Gallagher.  The  alloys  were  kept  at  a  high  temperature  for  some 
hours  in  order  to  attain  equilibrium,  and  it  was  then  found  by  micro¬ 
scopic  observation  that  three  series  of  mixed  crystals  are  formed 
extending  from  0 — 8,  49*8 — 52*8,  and  90 — 100  atom.  %  of  antimony. 
The  end  member  of  the  middle  series  may  perhaps  be  regarded  as  a 
compound  SbSn.  The  results  of  Reinders  and  of  Gallagher  ( loc .  cit.) 
are  criticised. 

Antimony  and  silicon  are  completely  miscible  in  the  fused  state,  and 
form  two  series  of  mixed  crystals  extending  from  0 — 0*3%  and 
99 — 100%  by  weight  of  silicon  respectively.  There  is  no  evidence  of 
chemical  combination. 

Bismuth  is  insoluble  in  fused  silicon,  but  the  latter  element  is  soluble 
to  the  extent  of  about  2%  in  fused  bismuth  at  1414°.  These  elements 
appear  to  form  one  series  of  mixed  crystals  from  0—0*8%  by  weight  of 
silicon. 

Bismuth  and  chromium  are  not  miscible  in  the  fused  state. 
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The  freezing-point  curve  of  tin  manganese  alloys  shows  three  breaks 
at  989°,  898°,  and  541°  respectively,  corresponding  with  the  compounds 
SnMn4,  SnMn2,  and  probably  SnMn,  all  of  which  decompose  below  their 
respective  melting  points.  A  series  of  mixed  crystals  extends  from 
95 — 100  atom.  %  of  manganese. 

The  compound  SnMn4  not  only  shows  considerable  magnetic  per¬ 
meability,  but  is  permanently  magnetic  ;  the  remaining  two  compounds 
show  very  slight  magnetic  permeability. 

The  compound  SnMn4  is  fairly  hard,  not  so  brittle  as  manganese,  and 
takes  a  good  polish.  SnMn2  is  softer  than  SnMn4,  and  less  readily 
attacked  by  dilute  acids.  The  compound  SnMn  is  silvery-white. 

Fused  manganese  dissolves  10%  by  weight  of  lead,  and  its 
melting  point  is  lowered  from  1228°  to  1197°.  At  the  same  tem¬ 
perature,  lead  dissolves  12%  of  manganese,  but  the  latter  metal 
crystallises  out  completely  as  the  temperature  falls  to  the  melting 
point  of  lead.  G.  S. 

Properties  and  Constitution  of  the  Tantalum  Steels.  Leon 
Guillet  ( Compt .  rend.,  1907,  145,  327 — 329). — Four  tantalum  steels, 
containing  012 — 0*16%  carbon,  0‘09 — 1  05%  tantalum,  0*1 9 — 0-23% 
manganese,  0T2 — 046%  silicon  respectively,  together  with  traces  of 
sulphur  and  phosphorus,  have  been  examined.  The  normal  steels  are 
all  pearlitic  in  character  ;  the  quantity  of  pearlite  is  in  proportion  to  the 
carbon  content,  but  is  better  distributed  as  the  percentage  of  tantalum 
increases/  Examination  of  the  mechanical  properties  shows  that  the 
tantalum  produces  a  slight  increase  in  the  breaking  load,  the  limit  of 
elasticity,  and  the  l’esistance  to  shock,  and  a  slight  decrease  in  the 
elongation.  The  effect  produced  by  1%  of  tantalum  can,  however,  be 
obtained  by  addition  of  other  substances,  particularly  nickel. 

The  transformation  points  between  600°  and  675°  are  scarcely 
visible  on  the  curve,  but  those  between  770°  and  790°  on  heating,  and 
between  730°  and  750°  on  cooling,  are  very  clear  ;  the  last  transform¬ 
ation,  at  about  900°,  is  rather  slow. 

The  quenched  steels  have  the  same  structure  as  the  ordinary  steels. 
The  influence  of  the  tantalum  on  the  mechanical  properties  is  some¬ 
what  more  evident  with  the  quenched  than  with  the  ordinary  steels. 
The  conclusion  drawn  is  that  the  tantalum  steels,  at  least  when  con¬ 
taining  little  carbon,  do  not  call  for  any  special  attention.  E.  H. 

A  New  Silicide  of  Platinum.  Paul  Lebeau  and  A.  Novitzky 
(Compt.  rend.,  1907,  145,  241 — 243.  Compare  Winkler,  J.  pr.  Chem., 
1864,  91,  203;  Guyard,  Abstr.,  1876,  ii,  550;  Colson,  Abstr.,  1882, 
357  ;  Yigouroux,  Abstr.,  1899,  ii,  211). — When  pastilles  composed  of 
a  nflxture  of  very  finely-divided  silicon  and  platinum  sponge,  contained 
in  a  carbon  crucible  enclosed  in  one  of  porcelain,  are  heated  for  half 
an  hour  in  a  Forquignon  and  Leclerc  furnace,  a  fused  ingot  is  obtained 
with  the  appearance  of  silicon.  Examination  of  a  polished  surface  of 
the  ingot  reveals  the  presence  of  two  substances,  one  of  which 
is  silicon,  and  can  be  dissolved  by  means  ‘of  dilute  potassium 
hydroxide  solution.  The  residue,  which  is  soluble  in  aqua  regia,  has 
a  composition  corresponding  with  the  formula  SiPt.  The  same  sili¬ 
cide  is  obtained  by  heating  a  mixture  of  equal  parts  of  platinum 
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and  silicon  for  five  minutes  in  an  electric  furnace,  using  a  current  of 
250  amperes.  The  silicide  can  be  crystallised  from  fused  silver  silieide, 
the  latter  being  afterwards  dissolved  by  successive  treatment  with 
sodium  hydroxide  and  nitric  acid,  and  is  then  obtained  in  very 
fine  prismatic  crystals,  D13  11'63,  m.  p.  about  1100°.  It  is  not 
attacked  by  hydrochloric,  sulphuric,  nitric,  or  hydrofluoric  acid,  but  is 
attacked  by  hydrochloric  acid  and  bromine,  and  is  completely  dissolved 
by  aqua  regia.  When  heated  with  tin,  the  product  contains  a  mixture 
of  free  silicon  with  prismatic  crystals  and  lamellae.  After  washing 
with  potassium  hydroxide,  this  leaves  a  residue  of  SiPt2.  E.  H. 

Platinum  Silicide,  PtSi,  and  a  Double  Silicide  of  Platinum 
and  Copper.  Emile  Vigouroux  (Gompt.  rend.,  1907,  145,  376 — 378. 
Compare  preceding  abstract). — The  author  claims  priority  in  the 
discovery  of  the  platinum  silicide,  PtSi.  This  silicide,  when  heated 
with  excess  of  aluminium,  gives  an  ingot  which,  after  treatment  with 
10%  hydrochloric  acid,  leaves  a  residue  containing  91  2%  of  the  silicon 
from  the  silicide  in  a  free  state.  .Removal  of  the  free  silicon  by 
alkali  and  treatment  of  the  residue  with  aqua  regia  leaves  a  substance 
containing  only  1‘5%  of  combined  silicon.  Similarly,  when  heated  with 
copper  (10  grams),  the  silicide  (1  gram)  gives  an  ingot  which  is 
vigorously  attacked  by  nitric  acid  (10%),  leaving  a  residue  consisting 
of  platinum  containing  traces  of  combined  silicon.  By  heating  the 
copper  silicide,  SiCu4  (12  grams),  with  SiPt  (3  grams),  a  very  brittle, 
grey  ingot  is  formed,  containing  20‘6%  of  platinum,  67’2%  of  copper, 
and  12  20%  of  silicon.  This  is  attacked  with  difficulty  by  nitric  acid 
and  by  aqua  regia,  but  is  dissolved  by  aqua  regia  +  hydrofluoric  acid. 
Finally,  by  heating  the  silicide,  SiCu4  (30  grams),  with  platinum 
(10  grams),  a  hard,  greyish-white  ingot  is  obtained,  which  is  attacked 
by  5%  nitric  acid,  leaving  a  black  residue,  from  which  a  dense,  grey 
substance  soluble  in  aqua  regia,  and  having  the  composition  represented 
by  SiCu2Pt,  is  isolated  by  levigation.  E.  H. 

Platinum  Alloys.  Friedrich  Doerinckel  ( Zeitsch .  anorg.  Ckem., 
1907,  54,  333 — 366). — The  alloys  which  platinum  forms  with  copper, 
silver,  gold,  tin,  and  lead  have  been  investigated  by  Tammann’s 
method  of  thermal  analysis.  The  three  first-mentioned  metals  do  not 
enter  into  chemical  combination  with  platinum,  whilst  lead  forms 
three  compounds,  one  of  which  has  the  formula  PtPb,  and  tin  forms 
four  compounds  the  formulae  of  two  of  which  have  been  established  as 
Pt3Sn  and  PtSn.  Owing  to  the  high  melting  point  of  platinum,  the 
freeziDg-point  curve  of  alloys  very  rich  in  that  metal  could  not  be 
conveniently  determined. 

Platinum- Copper  Alloys . — The  freezing-point  curve  of  these  alloys 
(30 — 100%  of  copper)  falls  continuously  to  the  melting  point  of  copper, 
so  that  the  metals  form  a  continuous  series  of  mixed  crystals.  The 
alloys  are  exceedingly  tenacious,  and  rather  harder  than  their  com¬ 
ponents  ;  those  containing  over  40%  of  platinum  are  white. 

Platinum-Silver  Alloys  (compare  Thompson  and  Miller,  Abstr., 
1906,  ii,  764). — When  heated  at  1184°  until  equilibrium  is  attained, 
these  metals  form  a  series  of  mixed  crystals  from  0 — 48%  of  the 
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former  metal.  The  composition  of  the  end  member  of  the  series  is 
approximately  PtAg2,  but  it  does  not  appear  to  be  a  chemical  com¬ 
pound  ;  above  1184°,  it  decomposes  into  crystals  rich  in  platinum,  and 
a  fused  mass  containing  about  32%  of  the  same  metal.  Up  to  30%  of 
platinum,  the  alloys  are  scarcely  harder  than  their  components,  but 
beyond  that  point  the  hardness  increases  ;  the  alloy  containing  70%  of 
platinum  is  rather  harder  than  calcite. 

Platinum-Gold  Alloys. — These  metals,  at  least  up  to  60%  of  platinum, 
form  a  continuous  series  of  mixed  crystals ;  there  is  a  considerable 
interval  of  temperature  between  the  commencement  and  end  of 
crystallisation.  The  alloys  containing  30 — 60%  of  platinum  are 
harder  than  that  metal ;  those  containing  over  40%  of  platinum  are 
white. 

Platinum-Tin  Alloys. — The  freezing-point  curve  of  this  system 
shows  four  breaks,  one  maximum  at  1280°  and  62  ‘5%  of  platinum 
corresponding  with  the  compound  PtSn,  and  one  eutectic  point  at 
1080°,  the  components  of  the  eutectic  mixture  being  the  compounds 
PtSn  and  Pt3Sn.  The  latter  compound  is  only  stable  below  1370°, 
decomposing  above  that  temperature  into  crystals  of  platinum  and  a 
fused  mass  containing  about  80%  of  the  same  metal.  A  break  at  846° 
indicates  the  interaction  of  PtSn  and  the  fused  alloy  to  form  a  new 
compound,  probably  Pt2Sn3 ;  at  537°,  the  latter  reacts  with  the  fused 
alloy  to  form  a  fourth  compound,  the  probable  formula  of  which  is 
Pt3Sn8.  The  fourth  break  at  738°  appears  to  indicate  a  polymorphous 
transition  of  the  compound  Pt2Sn3. 

The  alloys  containing  up  to  30%  of  platinum  are  scarcely  harder 
than  their  components,  but  beyond  this  point  the  hardness  rapidly 
increases,  and  attains  a  maximum  at  80%  of  platinum. 

Platinum-Lead  Alloys  (compare  Heycock  and  Neville,  Trans., 
1892,  61,  888). — The  freezing-point  curve  of  this  system  contains 
three  breaks  and  a  eutectic  point,  so  that  none  of  the  three  compounds 
which  these  metals  form  are  stable  at  their  respective  melting  points. 
The  one  richest  in  platinum,  the  formula  of  which  could  not  be 
determined  by  thermal  analysis,  is  stable  below  910°  ;  at  787°,  it  reacts 
with  the  fused  mass  to  form  a  compound  PtPb.  At  356°,  the  latter 
reacts  with  the  fused  alloy  to  form  a  third  compound  of  unknown 
composition.  The  eutectic  mixture  of  the  latter  compound  and  lead 
contains  about  5%  of  platinum,  and  solidifies  about  290°. 

The  hardness  of  these  alloys  increases  gradually  from  0 — 45%  of 
platinum  ;  from  45 — 85%  of  that  metal  they  are  rather  harder  than 
fluorite.  Those  containing  5 — 30%  of  platinum  are  readily  fractured 
by  pressure,  and  the  fresh  surfaces  oxidise  very  rapidly  in  air. 

G.  S. 

Alloys  of  Iron  and  Platinum.  Eduard  Isaac  and  Gustav 
Tamm ann  (Zeitsch.  anorg.  Ghem.,  1907,  55,  63 — 71). — At  high  temper¬ 
atures,  iron  and  platinum  form  a  continuous  series  of  mixed  crystals, 
but  as  the  temperature  falls  this  decomposes  into  two  other  series  of 
mixed  crystals  extending  from  0 — 50%  and  from  60 — 100%  of  platinum 
respectively. 

There  are  further  breaks  in  the  cooling  curve  of  the  solid  alloys 
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from  0 — 40%  and  from  70 — 90%  of  platinum  respectively.  The  latter 
are  probably  connected  with  a  change  in  modification  of  the  mixed 
crystals  rich  in  platinum,  the  former  with  transitions  of  the  iron. 
Up  to  10%  of  platinum,  there  are  two  breaks  indicating  the  changes 
from  y-  to  /3-iron  and  from  /?-  to  a-iron  respectively  ;  with  from  10 — 40% 
of  platinum  y  changes  directly  to  a-iron. 

All  the  alloys  from  0 — 90%  of  platinum  are  magnetic,  and  this 
property  appears  to  diminish  in  the  same  ratio  as  the  iron  from 
80 — 20%  of  that  metal.  The  alloys  from  10 — -50%  of  platinum  lose 
their  magnetic  power  on  heating  at  temperatures  varying  from  800°  to 
650°,  and  this  property  returns  on  cooling  at  much  lower  temper¬ 
atures  ;  the  curve  of  tempei’ature  at  which  the  magnetic  power 
reappears  practically  coincides  with  that  representing  the  trans¬ 
formation  of  y-  to  a-iron  referred  to  above.  On  the  other  hand, 
the  temperatures  at  which  the  alloys  containing  60 — 90%  of  platinum 
regain  their  magnetic  power  are  much  lower  than  the  breaks  in  the 
cooling  curve  in  this  region. 

The  hardness  of  the  alloys  decreases  up  to  5%  of  platinum,  rises 
gradually  up  to  a  composition  of  40%,  and  beyond  that  point  to  90%  of 
platinum  remains  constant.  The  brittleness  of  the  alloys  reaches 
a  maximum  at  50%  of  platinum.  G.  S. 
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Differences  in  the  Rate  of  Solution  on  Different  Crystal- 
faces.  A.  Korbs  ( Zeitsch .  Kryst.  Min.,  1907,  43,  433 — 450). — The 
crystals  examined  were  of  substances  readily  soluble  in  water,  and 
plates  were  cut  parallel  to  various  faces  of  the  crystals.  The  plates, 
with  their  edges  protected  by  a  coating  of  paraffin  wax,  were 
immersed  in  a  beaker  of  water,  maintained  at  a  fixed  temperature,  and 
the  liquid  kept  in  agitation ;  after  a  certain  time,  the  loss  in  weight  of 
each  plate  was  determined.  The  substances  examined  fall  into  two 
groups  ;  in  one  (which  includes  sodium  chloride,  potassium  chloride, 
alum,  potassium  sodium  tartrate,  and  potassium  nitrate),  there  is  very 
little  difference  between  the  rate  of  solution  on  different  faces,  the 
difference  not  amounting  to  more  than  a  few  per  cent.  In  the  other 
group,  there  are  wide  differences :  in  copper  sulphate,  amounting  to 
37%  on  different  faces  ;  in  tartaric  acid,  76%;  and  in  potassium  ferro- 
cyanide  86%.  L.  J.  S. 

Variation  of  Crystal-habit  in  Sodium  Chloride.  A.  Korbs 
( Zeitsch .  Kryst.  Min.,  1907,  43,  451 — 460). — Haiiy  long  ago  observed 
that  sodium  chloride  crystallises  from  urine  as  octahedra  instead  of 
cubes,  and  many  other  cases  of  the  influence  of  substances  in  solution 
have  since  been  recorded  :  a  summary  of  these  is  given.  Experiments 
were  made  with  the  following  substances  in  solutions  of  sodium 
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chloride  :  carbamide,  formamide,  chromium  chloride,  cadmium  chloride, 
a  mixture  of  calcium  chloride  and  magnesium  sulphate,  alcohol, 
pyridine,  acetic  acid,  ammonium  acetate,  and  glycine.  Octahedra  are 
deposited  from  solutions  containing  carbamide,  formamide,  or  acetic 
acid  ;  cubo-octahedra  in  the  presence  of  alcohol  or  pyridine,  and 
tetrakishexahedra  in  the  presence  of  glycine.  L.  J.  S. 

Mercury  Minerals  from  Terlingua,  Texas  :  Kleinite,  Terling- 
uaite,  &c.  William  F.  Hillebrand  and  Waldemar  T.  Schaller 
(J.  Amer.  Chern.  Soc .,  1907,  29,  1180 — 1194  ;  Amer.  J.  Sci.,  1907,  [iv], 
24,  259 — 274). — A  description  is  given  of  the  several  mercury 
minerals,  from  the  mercury  mines  at  Terlingua,  in  Texas,  first 
described  by  Moses  (Abstr.,  1904,  ii,  46),  one  of  ■which  was  afterwards 
described  by  Sachs  under  the  name  kleinite  (Abstr.,  1906,  ii,  176,  369). 

Kleinite. — Crystals  are  hexagonal  with  a:c=l  :  T6642  ;  they  are 
canary-yellow,  changing  on  exposure  to  light  to  orange-yellow ; 
D  7 '98.  The  peculiar  chemical  reactions  of  the  mineral  are  described 
in  detail ;  the  mean  of  several  analyses  made  on  orange-yellow 
crystals  is  : 

Hg.  Cl.  S04.  N.  H20.  Total. 

85-86  7-30  3-10  2‘57  103  99  86 

No  formula  can  be  deduced  from  these  results,  but  the  mineral 
appears  to  be  a  mixture  of  a  mercury-ammonium  chloride, 
NHg2Cl,|H20,  with  a  smaller  amount  of  mercury  sulphate  or 
oxysulphate. 

Montroydite. — A  direct  estimation  of  the  oxygen  (O,  7 '49% ; 
Hg,  92-74%)  agrees  with  the  formula  HgO  deduced  by  Moses. 

Terlinguaite. — New  analyses  of  this  also  confirm  the  formula  given 
by  Moses  :  Hg,  88'61  ;  Cl,  7-83  ;  O,  3*75  =  100-19%.  It  is  a  mercuric- 
mercurous  oxychloride,  HgO,HgCl. 

Eglestonite. — The  mean  of  three  new  analyses  is :  Hg,  89-00 ; 
Cl,  8*22  ;  O,  1  *79%,  proving  the  mineral  to  be  a  mercurous  oxychloride 
with  the  formula  Hg4Cl20  or  Hg20,2HgCl,  which  differs  from  that 
proposed  by  Moses. 

The  crystals  of  calomel  and  the  native  mercury  from  this  locality  are 
also  described.  L.  J.  S. 

Spectral  Photography  of  Minerals  in  Different  Regions  of 
the  Spectrum  :  Galena  and  Argentite.  Antoine  de  Gramont 
( Compt .  rend.,  1907,  145,  231 — 234). — The  author  has  photographed 
the  ultra-violet  and  the  visible  regions  of  the  spark  spectra  of  galena 
and  argentite.  A  description  of  the  method  employed  and  reproduc¬ 
tions  of  the  photographs  obtained  are  given. 

Their  ultimate  rays  (compare  this  vol.,  ii,  517)  reveal  the  presence  in 
galena  and  argentite  of  copper,  tin,  iron,  calcium,  and  magnesium ;  in 
galena,  of  antimony  and  bismuth  also,  and  of  lead  and  zinc  in  argentite. 

E.  H. 

Vanadium  Sulphide  (Patronite)  and  Associated  Minerals 
from  Peru.  William  E.  Hillebrand  (Amer.  J.  Sci.,  1907,  [iv],  24, 
141 — 151). — A  thick  vein  occurring  with  eruptive  dykes  in  cretaceous 
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shales,  sandstones,  and  limestones  at  Minasragra,  near  Cerro  de  Pasco, 
in  Peru,  consists  of  three  kinds  of  vanadiferous  material,  each  of  which 
forms  a  distinct  band  in  the  vein. 

One  of  these,  to  which  the  name  quisqueite  is  given,  is  a  lustrous, 
black,  brittle  substance  resembling  asphalt,  but  differing  from  this  in 
containing  much  sulphur  and  very  little  hydrogen  (anal.  I).  The 
hardness  is  If  ;  D  2’5.  It  is  infusible,  and  when  heated  burns  with 
a  blue  flame.  The  ash  contains  much  vanadium. 

The  central  band  of  the  vein  consists  of  a  coke-like  material,  the 
cavities  of  which  are  lined  or  filled  with  a  brittle,  pitchy  material. 
Analysis  gave  results  under  II ;  the  ash  is  highly  vanadiferous  : 


S  (sol. 

S 

O 

Moisture 

in  CS2). 

(combined). 

C. 

II. 

FT. 

(by  dilf.). 

(at  105°). 

Ash. 

I. 

15-44 

31-17 

42-81 

0-91 

0-47 

5-39 

3-01 

0-80 

II. 

0  64 

5-36 

86-63 

0-25 

0-51 

4-64 

nil 

1-97 

The  third  band  of  the  vein  consists  of  a  rich  vanadium  ore,  black  in 
colour,  with  perhaps  a  suggestion  of  green,  and  breaking  with  an 
uneven  fracture.  When  heated,  it  gives  off  sulphur  and  afterwards 
hydrogen  sulphide,  but  it  does  not  fuse.  Bulk  analyses  (III,  by 
Hillebrand)  of  this  material  show  that  it  consists  largely  of  a 
vanadium  sulphide,  for  which  the  name  patronite  is  proposed  by 
F.  Hewett  (Ann.  Rep.,  3,  310),  mixed  with  variable  amounts  of 
sulphur,  carbonaceous  matter,  silica,  &c.  After  dissolving  out  sulphur 
with  carbon  disulphide,  hot  water  extracts  some  vanadium  sulphate, 
and  warm  sodium  hydroxide  solution  extracts  vanadium  and  sulphur. 
Owing  to  the  partial  oxidation  of  the  sulphur  during  the  experiments, 
the  determinations  of  the  ratio  of  vanadium  to  sulphur  vary  somewhat, 
but  they  suggest  the  formula  VS4  or  V2S,v 


S.*  V.  Mo.  Fe. 

Ni. 

C. 

Si02. 

Ti02. 

III.  58-79  19-53  0-18  2’92 

1-87 

3-47 

6-88 

1-53 

A1203(P205).  Fe203.  MuO.  Cr. 

Alkalis. 

HaO. 

O  (from 
sulphate). 

Total. 

2"00  020  trace  trace  (?) 

0-10  (?) 

1-90 

0-38 

99-75 

*  Including  4 '5%  free  sulphur. 

Disseminated  through  the  vanadium  ore  are  pyritous  grains  with 
a  colour  rather  whiter  than  pyrites  and  tarnishing  with  a  red 
shade;  D  about  4-33.  Analysis  IV  agrees  with  the  formula 
(Fe,Ni)S2,  with  Fe  :Ni  —  5  :  3,  indicating  that  the  mineral  is  a  highly 
nickeliferous  pyrites  and  related  to  gunnarite  (3FeS2,2NiS;  G. 
Landstrom,  1887);  for  it  the  name  bravoite  is  proposed.  The 
vanadium  shown  in  analysis  IV  is  not  a  constituent  of  the  metallic 
sulphide,  being  extracted  by  hydrofluoric  acid  with  silica,  alumina,  and 
titanium  dioxide. 

S.  Fe.  Ni.  Co.  V.  Mo.  C.  H.p.  Ti02.  Si02.  A120S(P205).  Total. 
IV.  45-06  25-38  15*70  trace  4'31  0’09  0'47  T38  0'93  1-93  2'45  97 *70 

The  oxidation  product  of  the  vanadium  ore  at  the  outcrop  of  the 
vein  resembles  porous  limonite,  and  contains  :  V205,  45  ;  Fe203, 
14 — 15  ;  H20,  15  ;  siliceous  gangue,  20%. 

vol.  xcii.  ii. 
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An  occurrence  of  vanadium  with  carbonaceous  matter,  similar  to 
that  here  described  from  Peru,  is  noted  from  eastern  Utah. 

L.  J.  S. 

Manganspinel  in  a  Furnace  Slag.  Josef  Krenner  ( Zeitsch . 
Kryst.  Min.,  1907,  43,  473 — 475). — Brown  octahedral  crystals  were 
found  embedded  in  a  white,  enamel-like  slag  from  the  blast  furnaces  at 
Menyhdza,  in  Hungary,  where  iron  ores  rich  in  manganese  are  smelted. 
The  crystals  are  very  hard  and  their  resistance  to  hydrofluoric  acid 
enabled  them  to  be  isolated  from  the  slag;  Analysis  by  J.  Loczka 
gave  : 

A1203.  Fe203.  MnO.  MgO.  CaO.  Si02.  Total.  Sp;  gr. 

49-52  1-83  42-10  4‘63  0'22  1'29  99‘68  4'05 

To  bring  this  analysis  into  agreement  with  the  spinel  formula, 
(Mn,Mg)(Al,Mn)204,  the  manganese  is  recalculated  as  :  MnO,  32-14  ; 
Mn203,  11-18.  The  silica  shown  in  the  analysis  was  probably 
abraded  from  the  agate  morter  by  the  very  hard  crystals.  This 
spinel  contains  more  manganese  than  any  artificial  or  natural  member 
of  the  spinel  group  hitherto  analysed.  The  white,  enamel-like  slag 
was  found  to  contain  much  silica  and  manganese,  considerable  calcium 
and  magnesium,  and  only  traces  of  iron  and  sodium. 

Josef  Loceka  [ibid.,  1907,  43,  571 — 574)  gives  further  details 
respecting  the  analysis  quoted  above.  L.  J.  S. 

Mineralogical  Notes  [Purpurite,  & c.].  Waldemar  T.  Schaller 
{Amer.  J.  >Sci.,  1907,  [iv],  24,  152—158). — Purpurite  (Abstr.,  1905,  ii, 
724)  is  recorded  from  two  new  localities,  namely,  Hill  City,  in  South 
Dakota  (anal.  1),  and  Branchville,  in  Connecticut  (anal.  II).  It  occurs 
as  purple  films  on  a  black  iron-manganese  phosphate,  and  has  the  same 
optical  characters  as  in  the  original  mineral  (extinction  parallel  to  two 
cleavages  and  pleochroism  rose-red  to  bluish-purple).  The  analyses 
agree  with  the  formula  (Fe,Mn)208,P206,H20,  previously  given,  but 
the  iron  and  manganese  are  present  in  different  proportions.  For  the 
end  members  of  the  isomorphous  series,  the  names  ferripu-rpurite  and 
many  a  nipurpurite  are  suggested  : 

P2Os.  Fe203.  Mn203.  CaO.  H20.  Insol.  MgO, Na20,Li30.  Total.  Sp.gr. 

I.  43-45  38-36  12-08  1  *37  4'82  0T9  traces  100-27  3'40 

II.  [44]  27  23  —  6  —  —  100-00  — 

Manganotantalite,  from  the  lithium-bearing  pegmatites  of  Mt.  Apatite, 
in  Maine,  gave  on  partial  analysis:  Ta205  +  Cb206,  85*35;  FeO,  0-16; 
MnO,  by  difference,  14-49%.  The  D  7T4  indicates  that  tantalic 
acid  largely  predominates  over  columbic  acid,  and  the  very  small 
amount  of  iron  shows  the  mineral  to  be  manganotantalite.  Gonio- 
metric  measurements  of  the  small  crystals  are  given,  and  a  new  form 
recorded. 

Evamite  is  recorded  from  two  new  localities.  Near  Goldburg,  in 
Idaho,  it  occurs  in  seams,  and  is  amorphous  and  very  brittle,  with 
a  conchoidal  fracture.  It  varies  from  colourless  to  brown ;  analysis  of 
brown  material  gave  anal.  III. 
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Bark  red  material  had  D  2 ‘00  and  contained  6*60%  Fe203,  whilst 
yellow  material  had  D  1'94  and  215%  Fe203.  The  D  of  pure  evansite 
is  about  1-90.  Light  yellow,  transparent  evansite  from  a  coal  seam 
near  Columbiana,  in  Alabama,  gave  anal.  IV  : 

H20.  P205.  Fe203.  A1203.  CaO.  MgO.  FeO.  Total.  Sp.  gr. 

III.  36~96  19-14  5-49  34'48  4‘32  trace  nil  100 ‘39  1'98 

IV.  38T9  [21-70]  —  38  33  1-03  075  —  100 ‘00  — 

Tourmaline  :  pale  pink  crystals  from  the  island  of  Elba  gave  anal.  V. 
The  ratios  Si02 :  B203  -.  total  H  =  4  00  -.0'93  -.  20-08,  agree  with  those 
proposed  by  Penfield  (Abstr.,  1899,  ii,  304) : 


Si02. 

B203. 

A1203. 

Ti203. 

FeO.  MnO. 

CaO. 

Na20. 

V.  37-89 

10-28 

43-85 

0-04 

0-11  0-11 

0-07 

2-43 

171.*  46-80 

— 

24-50 

— 

6-35  1-38 

0-24 

1-73 

Total 

Li20. 

k2o.  II20. 

F. 

less  O  for  F. 

Sp.  gr. 

V. 

1-66 

nil  3  -47 

o-io 

99-97  3 

•04—3-05 

VI.* 

3-73 

9-20  0  88 

8-63 

100-31 

— 

*  Also 

0 

•50. 

Zinnwaldite  occurs  with  cassiterite  and  topaz  in  the  York  region, 
Alaska;  anal.  VI  gives  the  metasilicate  formula 

(Si03)i2(AlIl2)  4.25rK4.06Li3.84Ee  1.72(A10)  0.68A1  2.5?. 

L.  J.  S. 

Tschermigite  from  Briix,  Bohemia.  Arthur  Sachs  ( Gentr .  Min., 
1907,  465—467). — Tschermigite  (ammonia-alum)  occurs  as  a  thin, 
crystalline  crust  on  the  surfaces  of  lignite  (which  contains  streaks  of 
pyrites)  in  the  Nieder-Georgenthal,  near  Briix.  The  alum  crystals  are 
water-clear  and  brilliant,  and  show  the  forms  of  the  octahedron  and 
the  cube.  They  are  optically  isotropic,  thus  confirming  R.  Brauns’s 
suggestion  that  the  optical  anomalies  of  the  alums  are  due  to  iso- 
morphous  mixing.  Analysis  gave  : 

S03.  A1203.  NH3.  H20.  K20  +  Na20.  Fe203.  C  +  Si02.  Total. 

35-14  11-39  3-67  49'54  077  0-007  0'083  100-00 

L.  J.  S. 

Analysis  of  the  Water  of  the  Dead  Sea.  Albert  Stutzer  and 
Alfred  Reich  ( Chem .  Zeit .,  1907,  31,  845). — A  comparison  of  the 
authors’  recent  analysis  (I),  and  one  by  Genth  made  in  1857  (II). 
The  results  are  given  in  percentage  by  weight : 

Organic 

KCl.  NaCl.  CaCl2.  MgCl2.  MgBr2.  CaS04.  CaC03.  Fe203.  matters.  Total.  D17-®0. 

I.  1-357  8788  2-384  8‘991  0-368  0741  —  trace  —  22-02  1-1546 

II.  1-008  7-583  2-898  10763  0'534  0*090  0'004  0-008  0'020  22‘30  1'1823 

L.  de  K. 

Origin  of  the  Gases  Evolved  by  Mineral  Springs.  Robert  J. 
Strutt  ( Proc .  Boy.  Soc .,  1907,-4,  79,  436 — 439.  Compare  Abstr.,  1904, 
ii,  306  ;  1906,  ii,  411). — Analysis  of  the  gases  liberated  on  heating 
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syenite  rock  from  Mt.  Sorrel,  Leicestershire,  and  Matopo  granite, 
shows  that  nitrogen,  argon,  helium,  and  neon  are  present  in  roughly 
the  same  proportions  as  in  Bath  gas,  which  may  be  regarded  as  typical 
of  the  gases  of  almost  all  thermal  springs  (compare  Moureu,  Abstr., 
1906, ii,  442).  The  author  concludes  therefore  that  the  disintegration 
and  partial  solution  of  ordinary  rocks  by  water  at  a  high  temperature 
accounts  for  the  gaseous  and  solid  products  obtained  from  these 
springs.  Other  rocks  when  examined  qualitatively  were  found  to  give 
nitrogen,  argon,  and  helium  ;  neon  was  not  detected,  probably  because 
of  the  small  quantity  of  material  dealt  with.  A  sample  of  commercial 
pumice-stone,  however,  gave  nitrogen,  argon,  and  neon  ;  helium  could 
not  be  detected  with  certainty.  W.  H.  G. 
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Physiological  Chemistry. 


Body  Temperature,  Blood  Pressure,  and  Alveolar  Tension  in 
Athletes.  Leonard  E.  Hill  and  Martin  Flack  ( Proc .  physiol.  Soc., 
1907,  xi — xii  ;  J.  Physiol.,  36). — Pulmonary  ventilation  was  found 
to  be  more  than  sufficient  to  keep  the  alveolar  tensions  of  oxygen  and 
carbon  dioxide  normal.  There  is  usually  a  rise  of  blood  pressure 
immediately  after  a  race.  The  panting  and  distress  after  a  race 
cannot  be  entirely  due  to  high  body  temperature,  although  this  is 
usually  raised,  in  one  case  to  40*4°.  The  panting  was  as  marked  in 
those  men  whose  temperature  was  but  little  affected.  It  is  attributed 
to  unknown  toxic  products  produced  by  excessive  muscular  work. 

W.  D.  H. 

The  Chemical  Haemolysins.  II.  Albert  J.  J.  Vandevelde  (Bull. 
Soc.  chim.  Belg.,  1907,  21,  293 — 311). — The  present  work  is  a  con¬ 
tinuation  of  that  previously  described  (Abstr.,  1905,  ii,  836;  1906,  ii, 
379),  and  deals  with  the  haemolytic  action  of  ammonia,  mono-  and 
di-ethylamine,  aniline,  ethylaniline,  phenylhydrazine,  acetanilide, 
phenylurethane,  saccharin,  antipyrine,  and  various  alkaloids. 

C4.  S.  W. 

Haemolytic  Action  of  Bile  Acids  and  Bile  Salts.  B.  von 
Fenyvessy  ( Biochem .  Zeitsch.,  1907,  5,  114 — 117). — The  bile  acids  and 
bile  salts  are  haemolytic.  Details  are  given  of  this  action,  and  a 
comparison  is  drawn  between  certain  mixtures  containing  these 
substances  and  immune  serum  and  complement.  W.  D.  H. 

Action  of  Quinine  Sulphate  on  Human  Blood.  Thomas  M. 
"Wilson  (Amer.  J.  Physiol.,  1907,  19,  445 — 460). — The  bulk  of  the 
paper  deals  with  methods  of  examination  of  blood.  There  is  evidence 
that  eosinophile  and  basophile  leucocytes  are  phagocytic.  The  eosino- 


PHYSIOLOGICAL  CHEMISTRY. 


793 


phile  has  a  lower  specific  gravity  than  the  polymorphous  leucocytes. 
The  administration  of  15  grains  of  quinine  sulphate  increases  the 
opsonic  index  of  healthy  persons.  The  drug  in  vitro  inhibits  phago¬ 
cytosis  in  strong  solutions,  but  stimulates  it  in  dilutions  of  from 
1/15,000  to  1/1,000,000.  W.  D.  H. 

The  Haldane-Smith  Method  of  Estimating  the  Oxygen 
Tension  of  Arterial  Blood.  William  A.  Osborne  ( J .  Physiol ., 
1907,  36,  48 — 61). — Haldane  and  Lorrain  Smith  are  not  justified  in 
concluding  from  their  work  that  the  oxygen  tension  of  arterial  bio;  d 
is  higher  than  that  of  the  alveolar  air,  because  their  colorimetric 
method  for  estimating  carboxy haemoglobin  is  not  accurate,  and,  further, 
they  took  no  account  of  the  counter-diffusion  of  oxygen  and  carbon 
dioxide  on  the  carbon  monoxide.  Some  possible  errors  in  the  use  of 
Haldane  gas  analysis  apparatus  are  also  described.  W.  D.  H. 

Formation  of  Cyanometheemoglobin  by  Coal  Gas.  Albert 
S.  Grunbaum  ( Proc .  physiol.  Soc.,  1907,  iv  ;  J.  Physiol .,  36). — If 
Liverpool  coal  gas  is  passed  through  blood  and  potassium  feni- 
cyanide  added,  the  result  is  the  formation  of  cyanomethsemoglobin. 
This  is  due  to  the  imperfect  purification  of  the  coal  gas.  W.  D.  H. 

Action  of  Muscle  Juice  on  the  Heart.  John  J.  R.  Macleod 
(Amer.  J.  Physiol .,  1907,  19,  426 — 435) — The  expressed  tissue  juice  of 
fresh  cardiac  or  skeletal  muscle  of  the  dog,  when  injected  into  the  fluid 
perfused  through  the  heart  of  another  dog,  usually  causes  complete 
inhibition  ;  this  is  sometimes  recovered  from,  but  is  usually  followed  by 
fibrillary  twitchings.  The  toxic  agent  is  apparently  potassium  salt. 
The  aqueous  solutions  of  the  ash  of  the  juice  produce  the  same  effect. 

W.  D.  H. 

Effect  of  Transfusion  of  Blood  on  the  Nitrogenous  Meta¬ 
bolism  of  Dogs.  Howard  D.  Haskins  (J.  Biol.  Chem.,  1907,  3, 
321 — 326). — The  transfusion  of  normal  blood  after  haemorrhage  does 
not  prevent  the  increase  of  nitrogenous  exeretkm,  which  haemorrhage 
itself  produces.  W.  D.  H. 

The  Balance  of  Acid-forming  and  Base-forming  Elements 
in  Foods.  Henry  C.  Sherman  and  J.  Edwin  Sinclair  {J.  Biol. 
Chem.,  1907,  3,  307 — 309), — Examination  of  the  ash  constituents  of  the 
food  enables  the  excess  of  acid-forming  or  base-forming  elements  to  be 
calculated.  Thus  the  excess  of  acid-forming  elements  per  100  Cals, 
of  beef  is  equal  to  10*1  c.c.  of  iVr-acid  solution,  of  oatmeal  3J5,  and  of 
whole  wheat  2 '62.  In  peas,  milk,  and  prunes,  the  base-forming  elements 
are  in  excess,  the  numbers  being  equal  to  1'94,  3'31,  and  7'92  c.c.  of  N- 
alkali  solution  respectively.  Any  wide  deductions  from  so  few  experi¬ 
ments  are  at  present  regarded  as  impossible.  W.  D.  H. 

Nutritive  Value  of  Gelatin.  I.  John  R.  Murlin  (Amer.  J. 
Physiol.,  1907,  19,  285 — 313). — Metabolic  experiments  on  dogs  and 
men  are  given  in  detail;  their  object  was  to  ascertain  the  amount  of 
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replacement  of  ordinary  protein  by  gelatin,  which  is  compatible  with 
nitrogenous  equilibrium.  The  figures  obtained  vary  a  good  deal  in 
relation  to  the  other  constituents  of  the  diet ;  the  sparing  action 
of  carbohydrate  being,  for  instance,  an  important  factor  in  obtaining 
high  replacements.  The  power  to  utilise  gelatin  depends  also  on  the 
protein  condition  of  the  organism  at  the  start  ;  the  lower  the  condition 
the  more  strongly  does  the  organism  lay  claim  to  gelatin  as  a  means  of 
protecting  its  living  substance.  W.  D.  H. 

The  Nutritive  Value  of  Asparagine.  Oscar  Kellner  ( PJlUgers 
Archiv,  1907,  118,  641 — 642)  — Polemical  against  Muller  (this  vol., 
ii,  491).  O.  S.  W. 

Metabolism  in  Children.  Erich  Muller  ( Biochem .  Zeitsch.,  1907, 
5,  143 — 303). — Full  details  are  given  of  metabolic  experiments  on 
thirty-two  children  between  the  ages  of  three  and  six  years,  both  as 
regards  chemical  composition  and  calorific  value  of  the  food  taken  and 
the  excretions  passed.  Various  factors  cause  considerable  differences 
in  the  result,  such  as  age,  sex,  appetite,  amount  of  sleep,  &c.  The 
amount  of  protein  consumed  was  somewhat  lower  than  that  given  by 
previous  authors,  but  it  is  greater  than  during  the  suckling  period,  or 
in  the  adult.  W.  D.  H. 

Metabolism  in  Dogs.  I.  Emil  Osterberg  and  Charles  G.  L. 
Wolf  [Biochem.  Zeitsch,  1907,  5,  304 — 343). — On  a  niti-ogen-free  diet 
of  high  calorific  value  carbamide  is  tbe  substance  which  is  most 
diminished.  By  doubling  the  amount  of  such  food,  the  relative 
amounts  of  the  nitrogenous  substances  in  the  urine  are  hardly  affected. 
On  adding  casein  to  the  diet,  creatinine  is  the  only  such  substance 
which  remains  unaltered  in  absolute  amount.  The  absolute  amount 
of  ammonia  increases,  but  relatively  to  other  substances  it  falls.  On 
a  diet  of  fat  and  carbohydrate,  the  sulphur  excretion  differs  from  that 
of  inanition  and  from  that  when  protein  is  given ;  the  total  sulphur 
and  alkali  sulphates  diminish,  whilst  alkyl  sulphates  increase.  The 
residual  nitrogen  and  neutral  sulphur  increase  absolutely,  but  decrease 
relatively  on  giving  protein.  The  amount  of  indican  has  no  constant 
relation  to  the  alkyl  sulphates.  So  far  as  the  experiments  go,  the 
results  on  dogs  are  very  like  those  in  man.  W.  D.  H. 

Carbohydrate  Metabolism  in  Dogs  with  an  Eck’s  Fistula.  II. 
Filippo  De  Filippi  {Zeitsch  Biol 1907,  50,  38 — 74.  Compare  this  vol. , 
ii,  707). — Although  the  amount  of  hepatic  glycogen  is  greatly  reduced 
in  dogs  with  an  Eck’s  fistula,  that  in  the  muscles  shows  no  difference 
from  what  is  found  in  normal  animals.  The  glycogenic  function  of 
the  muscles  (that  is,  the  ability  to  form  glycogen  from  the  sugar  of 
the  blood)  is  thus  believed  to  be  independent  of  that  of  the  liver. 

W.  D.  H. 

Metabolism  during  Starvation.  II.  Inorganic.  E.  Provan 
Cathcart  and  Charles  E.  Fawsitt  ( J .  Physiol.,  1907,  30,  27 — 32.  Com¬ 
pare  this  vol.,  ii,  633). — A  continuation  of  observations  on  the  same 
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person  as  before.  The  urinary  chlorides  fell  sharply  on  the  first  day 
of  the  fast,  and  continued  to  fall  until  the  end.  When  feeding  was 
resumed,  the  chloride  output  rose  to  normal  by  the  fifth  day  j  during 
the  first  four  days  following  the  fast,  there  was  a  retention  of  10  to  11 
grams  of  chlorine.  The  phosphates  follow  a  very  similar  course, 
although  the  actual  reduction  was  not  so  great.  There  is  also  a  steady 
fall  of  total  sulphur  from  first  to  last  ;  this  is  true  for  the  inorganic 
sulphates  and  the  alkyl  sulphates,  the  daily  output  of  which  was  very 
small.  The  output  of  neutral  sulphur  was  fairly  regular.  The  acidity 
fell  on  the  first  day  of  the  fast,  rose  on  the  second  and  third,  and  then 
gradually  fell  to  the  end  of  the  fast.  The  excretion  of  calcium  and 
especially  of  magnesium  declined  steadily  during  the  fast.  Potassium 
and  sodium  excretion  fell  off  gradually  also,  but  the  latter  more 
rapidly,  so  that  in  time  the  former  exceeded  the  sodium  in  quantity, 
This,  however,  was  previously  known,  and  is  due  to  the  ready  disintegra¬ 
tion  of  those  tissues,  such  as  muscle,  which  are  rich  in  potassium. 
Acetone  and  acetoacetic  acid  were  present  during  the  fast,  but  were  not 
estimated  :  they  disappear  from  the  urine  on  resumption  of  feeding. 

F.  J.  Charteris  ( Lancet ,  1907,  ii,  685 — 687)  gives  clinical  details 
about  the  same  man.  The  pulse  fell  in  rate  and  for  the  first  week  in 
tension.  The  number  of  red  corpuscles  varied,  but  no  striking  effect 
was  produced ;  the  haemoglobin  diminished ;  there  was  slight  leuco- 
cytosis,  and  an  increase  of  eosinophile  cells.  The  opsonic  index  for 
Staphylococcus  and  Bacillus  typhosus  remained  unaltered. 

W.  D.  H. 

Granules  of  Mammalian  Liver  Cells.  Changes  in  Fat  of 
Liver  Cells  during  Hunger.  V.  H.  Mottram  (Proo.  physiol.  Soc., 
1907,  iv,  viii ;  J.  Physiol .,  30). — Granules  are  demonstrable  in  liver 
cells  (free  from  glycogen)  by  staining  in  formol-magenta  after  fixing  in 
formaldehyde.  There  is  a  large  increase  in  fat  in  the  liver  cells  during 
the  first  two  days  of  inauition  ;  this  is  more  marked  in  some  animals 
than  in  others.  The  fat  occurs  in  globules  which  stain  with  Scarlet  R. 
This  histological  appearance  has  been  confirmed  by  chemical  methods. 

W.  D.  H. 

The  Fat  contained  in  Liver,  Kidney,  and  Heart.  Percival 
Hartley  ( J .  Physiol.,  1907,  30,  17 — 26).  The  higher  fatty-acids 
from  the  liver,  kidney,  and  heart-muscle  include,  in  addition  to 
saturated  acids  and  acids  of  the  oleic  series,  considerable  amounts  of 
acids  of  the  series  C)tH2n_402,  C„H2n_602,  and  possibly  CttH2n_802. 
They  undergo  on  exposure  to  air  a  change  which  diminishes  their 
iodine  value  and  their  solubility  in  light  petroleum.  The  unsaturated 
fatty-acids  yield  on  bromination  additive  products  insoluble  in  ether, 
carbon  tetrachloride,  alcohol,  and  acetic  acid,  thus  resembling  the 
bromo-acids  of  the  series  CnH2n— 802.  W.  D.  H. 

Percentage  of  Cholesterol  in  Ox-bile.  John  A.  Gardner  and 
G.  D.  Knox  (Proc.  physiol.  Soc.,  1907,  ix — x  ;  J.  Physiol.,  30). — The 
average  amount  of  cholesterol  in  ox-bile  is  0*07%,  which  is  much 
lower  than  in  human  bile.  Gall  stones  in  oxen  appear  to  be  rare. 

W.  D.  H. 
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Influence  of  Bile  on  Intestinal  Movements.  Albert  Schup- 
back  ( Zentr .  Physiol.,  1907,  21,  365 — 367). — The  influence  of  the  bile 
on  peristalsis  was  observed  in  two  dogs  with  a  Vella’s  fistula,  and  on 
the  surviving  intestine  of  cats  and  rabbits  (Magnus’s  method).  Bile 
was  found  to  have  no  influence  on  the  movements  of  the  small 
intestine,  except  in  some  cases  to  cause  inhibition  ;  this  was  especially 
noticeable  in  the  surviving  intestine  of  cats,  and  the  intestine  of 
rabbits  in  situ.  On  the  large  intestine,  however,  peristalsis  is  greatly 
increased  by  bile.  W.  D.  H. 

Influence  of  Nutrition  and  Inanition  on  the  Glycogen  of  the 
Body.  Eduard  Pfluger  (Pjtiiger's  Archiv,  1907,  119,  117 — 126). — 
In  complete  inanition  in  dogs,  the  liver  and  muscles  still  contain 
glycogen  ;  this  is  attributed  to  a  new  formation  of  this  substance, 
either  from  the  fat  or  protein  of  the  body.  If,  however,  the  animal 
receives  only  fat,  or  only  protein  food,  the  amount  of  glycogen  is 
reduced  to  a  minimum  or  may  disappear  altogether.  If  the  food  given 
is  dextrose,  glycogen  appears  again  in  large  amount.  W.  D.  H. 

Glycogen  in  Hetero thermic  Animals.  Ernst  Weinland  and 
Max  Riehl  ( Zeitsch .  Biol. ,  1907,  50,  75 — 92). — In  marmots,  the  pro¬ 
portion  of  total  glycogen  to  body-weight  remains  remarkably 
constant  during  the  winter  sleep.  The  amount  in  the  liver  falls 
slightly,  and  that  in  the  muscles  rises  to  a  corresponding  degree. 
On  waking  from  sleep,  resumption  of  active  respiratory  functions 
leads  to  rapid  lessening  of  the  glycogen,  especially  in  the  liver. 

W.  I).  II. 

Metabolism  in  Dogs  without  a  Pancreas.  W.  Falta,  F. 
Grote,  and  R.  Staeitelin  ( Beitr .  chem.  Physiol.  Path.,  1907,  10, 
199 — 231). — Dogs  without  a  pancreas  lose  weight  rapidly  ;  this  is  due 
to  an  enormous  increase  of  protein  catabolism  which  runs  parallel 
with  sugar  excretion.  There  is  also  increased  combustion  of  fats. 
Full  details  of  the  excretions,  including  respiration,  are  given  in 
relation  to  experiments  on  two  dogs.  W.  D.  H. 

Heat  Development  by  the  Fermentative  Hydrolysis  of  Pro¬ 
teins  and  of  Gelatin.  Erich  Grade  (Arch.  Hygiene ,  1907,  62, 
216 — 228). — By  means  of  Rubner’s  apparatus  (Abstr.,  1904,  ii,  505), 
consisting  of  a  glass  flask  surrounded  by  double  vacuum  spaces  to  pre¬ 
vent  loss  of  heat  by  conduction,  the  temperature  changes  during  the 
action  of  pepsin  on  casein  and  fibrin  and  of  trypsin  on  gelatin  and  fibrin 
have  been  observed  accurately,  special  attention  being  paid  to  the  first 
twenty-four  hours  of  the  reaction.  Practicallyno  variation  was  recorded, 
and  it  is  considered  that  the  heat  development  of  the  fermentative 
hydrolysis  of  proteins  is  zero,  and  that,  further,  there  is  no  heat  change 
due  to  the  synthetic  processes.  It  is  probable  that  this  zero  value  of 
the  heat  change  is  the  resultant  of  several  factors  working  in  opposite 
senses ;  thus  heat  is  developed  by  the  swelling  of  proteins  and  absorbed 
again  by  their  subsequent  solution.  E.  F.  A. 
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Precipitation  of  Casein  from,  and  the  Nature  of  the 
Inhibitory  Action  on,  Rennet  in  Human  Milk.  Ernst  Fold 
and  Julius  Wohlgemuth  ( Biochem .  Zeitsch.,  1907,  5,  118 — 142). — 
Ehrlich’s  method  of  keeping  animal  fluids  frozen  is  no  guarantee  that 
they  will  be  the  same  after  thawing  as  when  fresh.  After  keeping  human 
milk  frozen  for  three  days,  it  is  precipitable  by  acetic  acid  and 
coagulated  by  rennet,  which  properties  it  does  not  possess  when  fresh. 
The  intensity  of  the  cold  makes  no  difference,  but  only  the  length  of 
freezing ;  precipitability  by  acetic  acid  appears  first.  Sometimes 
freezing  by  itself  produces  the  formation  of  flocculi,  and  it  is  believed 
that  the  greater  readiness  to  form  precipitates  is  due  to  an  aggre¬ 
gation  of  easeinogen  particles  produced  by  the  freezing.  Cows’  milk  is 
also  more  readily  precipitable  after  being  frozen.  W.  D.  H. 

Brepsin  in  the  Foetus.  E.  Jaeggy  ( Zentr .  Gynaeleol.,  1907,  No. 
35). — According  to  Zweigel,  the  foetal  digestive  organs  contain  no 
pepsin  or  trypsin.  In  order  to  estimate  the  metabolic  action  of  the 
intestine  apart  from  its  digestive  action,  it  is  necessary  to  investigate 
it  in  its  empty,  and  therefore  best  in  its  foetal,  condition.  To  this  end, 
a  research  on  its  autolytic  protein-splitting  ferments,  its  erepsin,  and 
its  arginase  becomes  necessary,  and  the  present  communication  relates 
to  erepsin  only.  It  is  present  in  the  human  foetal  intestine  (six 
specimens)  as  early  as  the  fifth  month.  Pancreatic  erepsin  is  absent. 
It  is  therefore  probable  that  the  intestine  is  an  active  organ  even  when 
not  doing  digestive  work.  W.  D.  H. 

Melanotic  Pigments  and  the  Fermentative  Formation  of 
Melanin.  Otto  von  FDrth  and  Ernst  Jerusalem  ( Beitr .  chem. 
Fhysiol.  Path.,  1907,  10,  131 — 173). — Hippomelanin,  the  pigment  of 
melanotic  tumours  of  lymph  glands  in  horses,  is  characterised  by  its 
resistance  to  chemical  reagents  and  its  insolubility  in  concentrated 
solutions  of  alkalis,  and  so  it  can  be  distinguished  from  melanins 
of  other  origin.  On  decomposition  with  boiling  fuming  hydrochloric 
acid,  it  yields  volatile  fatty-acids,  oxalic  acid,  hydrocyanic  acid, 
ammonia,  pyrrole,  pyridine,  and  small  quantities  of  a  substance  like 
phenol.  Indole,  scatole,  and  methylbutylhexoic  acid,  described  by 
others  in  relation  to  other  melanins,  do  not  occur.  It  is  free  from 
iron,  and  its  sulphur  appears  to  be  due  to  an  impurity.  By  oxidation 
with  chromic  acid  and  fusion  with  potassium  hydroxide,  the  ratio 
between  its  nitrogen  and  carbon,  originally  1:6,  is  altered  to 
approach  that  of  artificial  melanin  (1:9)  prepared  from  tyrosine.  This 
change  of  tyrosine,  produced  by  tyrosinases  of  vegetable  origin,  leads  to 
a  lessening  of  its  hydrogen  and  rise  in  its  oxygen  without  any 
important  difference  occurring  in  the  nitrogen-carbon  ratio.  The 
artificial  melanin  resembles  hippomelanin  in  its  general  characters. 
The  influence  of  various  factors,  chemical  and  physical,  in  the  fermen¬ 
tative  formation  of  melanin  was  investigated.  Excess  of  vegetable 
tyrosinase  leads  to  inhibition,  and  of  animal  tyrosinase  to  a  cessation 
of  formation  of  melanin.  Injection  of  tyrosinase  from  butterflies  into 
rabbits  did  not  produce  an  anti-tyrosinase  in  the  blood-serum.  The 
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importance  of  a  possible  fermentative  formation  of  melanin  in  vivo  is 
discussed.  W.  D.  H. 

Elimination  of  Water  by  Salivary  Glands.  A.  J.  Carlson, 
J.  It.  Greer,  and  F.  C.  Becht  (Amer.  J.  Physiol .,  1907,  19, 
360 — 387). — There  is  a  lymph  flow  from  quiescent  salivary  glands, 
which  in  the  horse  does  not  appreciably  change  when  the  glands  act. 
The  osmotic  pressure  of  the  lymph  is  variable  and  bears  no  constant 
relationship  to  that  of  the  blood.  In  most  cases,  neither  filtration  nor 
osmosis  accounts  for  the  formation  or  flow  of  lymph.  Osmosis  also 
will  not  explain  the  separation  of  water  by  the  active  glands  from  the 
blood.  The  transfer  is  considered  to  be  due  to  a  “  hormone  ”  produced 
by  the  active  gland,  which,  passing  into  the  lymph,  increases  the 
secretory  activity  of  the  capillaries.  W.  D.  H. 

Alimentary  Excretion  of  Carbohydrates.  Martin  H.  Fischer 
and  Gertrude  Moore  (Amer.  J.  Physiol .,  1907,  19,  314 — 327). — 
Simple  hyperglycsemia  (produced  in  rabbits  by  diabetic  puncture, 
injection  of  morphine,  or  intravenous  injection  of  sugar)  does  not 
produce  any  elimination  of  sugar  by  the  alimentary  tract,  although 
sugar  may  pass  into  the  peritoneal  fluid.  But  if  a  sodium  chloride 
solution  is  injected  intravenously  also,  sugar  is  then  excreted  by  the 
small  intestine,  and  possibly  also  by  the  large  intestine.  Whether 
the  stomach  also  shares  in  this  is  uncertain.  The  salt  seems  to 
render  the  cells  of  the  intestinal  mucous  membrane  permeable  to 
sugar.  W.  D.  H. 

Cystinuria  and  Diamines.  F.  H.  Thiele  (J.  Physiol, ,  1907,  36, 
68 — 80). — The  conclusions  drawn  from  a  study  of  cases  of  cystinuria 
are :  (1)  there  is  evidence  that  amino-acids  are  denitrified  by  the 
intestinal  mucous  membrane  ;  (2)  in  cystinuria  a  deficit  may  be  present 
in  ferments  which  remove  sulphur,  in  those  which  remove  nitrogeD, 
or  in  both.  The  deficit  is  most  usual  in  the  tissues,  but  may  also  occur 
in  the  intestinal  mucosal  ferments ;  (3)  denitrification  of  thio-amino- 
acids  does  not  occur  until  the  sulphur  has  been  removed.  W.  D.  H. 

Relation  of  Some  Aromatic  Compounds  to  the  Production 
of  Benzoic  and  Hippuric  Acids.  New  Method  for  Estimating 
Salicylic  Acid  in  Presence  of  Benzoic  or  Hippuric  Acid. 
I.  A.  Bruno  Schulz  ( Bied .  Zentr.,  1907,  36,  602 — 604;  from  Mitt, 
landw.  Inst.  Univ.,  Breslau,  3,  575). — Coniferin,  when  oxidised  with 
permanganate,  yields  benzoic  acid.  In  compounds  containing  hydroxyl 
and  methoxyl  groups  in  the  ortho-position,  a  reduction  and  elimination 
of  the  methoxyl  takes  place  when  the  compound  is  oxidised  by  alkaline 
permanganate ;  the  same  process  takes  place  in  the  animal  organism. 

Salicylic  acid  may  be  estimated  by  distillation,  precipitation  as 
dibromide,  and  titration ;  or  it  may  be  separated  from  benzoic  or 
hippuric  acid  by  the  process  based  on  its  different  behaviour  towards 
bromine  water. 

When  methyl  salicylate  is  added  to  the  food,  the  salicylic  acid  formed 
is  mostly  secreted  in  a  combined  form.  N.  H,  J.  M. 
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Excretion  of  Creatinine  in  the  New-born  Infant.  Samuel 
AMBERGand  W.  P.  Morrill  (J.  Biol,  Chem,,  1907,3,  311 — 320). — The 
creatinine  coefficient  is  approximately  one-third  as  great  in  normal 
breast-fed  infants  as  in  adults,  but  is  quite  as  constant.  Considering 
the  relative  percentage  of  muscle  in  the  adult  and  the  child,  the  theory 
that  creatinine  excretion  is  an  important  index  of  endogenous  protein 
metabolism  is  favoured.  W.  D.  H. 

Nature  of  Faeces  Fat.  John  H.  Long  and  W.  A.  John¬ 
son  ( J .  Amer.  Chem.  Soc .,  1907,  29,  1214 — 1220.  Compare  Abstr., 
1906,  ii,  875). —  Experiments  are  described  which  confirm  the  authors’ 
opinion  that  fa3ces  fat  contains  substances  of  the  lecithin  type.  A 
large  proportion  of  the  lecithins  can  be  precipitated  by  adding  acetone 
to  an  ethereal  extract  of  the  fat.  E.  G. 

Chlorides  in  Nerve-Fibres.  JonN  S.  Macdonald  ( Proc .  physiol. 
Soc.,  1907,  iii — iv,  xvi — xvii  ;  J.  Physiol.,  36). — The  distribution  of 
chlorides  is  detected  by  a  microchemical  use  of  silver  nitrate  and 
subsequent  exposure  to  sunlight,  or  treatment  with  a  pyro-soda 
developer.  After  the  passage  of  a  constant  current  through  a  nerve, 
the  chlorides,  as  indicated  by  the  orientation  of  the  precipitate,  are 
found  at  all  the  nodes,  but  this  is  least  marked  near  the  anode  ;  on  the 
anodal  side  of  each  node  of  Ranvier,  the  precipitate  is  more  diffuse,  and 
is  apparently  streaming  towards  the  anode.  The  “injury  current” 
produces  the  same  effect  ;  the  nodes  nearer  the  injury  are  occupied  by 
a  heavier  precipitate.  The  second  paper  gives  further  details  of  ihe 
same  nature.  W.  D.  H. 

Purine  Bases  from  the  Human  Placenta.  T.  Kikkoji  and 

Risaburo  Iguciii  ( Zeitech .  physiol.  Chem.,  1907,  52,  401 — 403). — 
Guanine,  adenine,  xanthine,  and  hypoxanthine  have  been  obtained  from 
the  human  placenta.  J.  J.  S. 

Oxygen,  Osmotic  Pressure,  Acids,  and  Alkalis  in  Experi¬ 
mental  Parthenogenesis.  Yves  Delage  ( Compt .  rend.,  1907,  145, 
218 — 224). — From  exhaustive  experiments  on  the  action  of  oxygen 
and  acids  and  alkalis  in  experimental  parthenogenesis,  the  author  con¬ 
cludes  :  (1)  that  the  presence  of  oxygen  is  not  necessary,  but  detri¬ 
mental  to  the  parthenogenesis  of  star-fish;  (2)  that  hypertony  of  the 
solutions  is  not  necessary  to  the  parthenogenesis  of  star-fish,  and  is 
useful,  but  by  no  means  indispensable,  to  that  of  sea-urchins  ;  (3)  that 
bivalent  ions  are  not  necessary,  the  parthenogenesis  of  sea-urchins  can 
be  brought  about  by  a  solution  containing  only  sodium  chloride  ;  (4) 
that  the  essential  condition,  in  the  case  of  sea-urchins,  is  the  treatment 
of  the  eggs  with  a  solution  at  first  acid  and  then  alkaline,  the  first  un¬ 
doubtedly  acting  as  a  coagulant  and  the  second  as  a  liquefiantof  certain 
constituents  of  ovular  protoplasm ;  (5)  that  thp  electric  charge  on  the 
ions  has  no  effect,  the  efficacy  of  the  reagents  varies  with  their  acid  or 
alkaline  reaction  and  chemical  properties.  E.  H. 

Metabolism  in  Phosphorus  Poisoning.  Graham  Lusk  {Amer. 
J.  Physiol. ,  1907,  19,  461 — 467). — The  experiments  recoided  on  dogs 
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disprove  the  statement  that  phosphorus  reduces  the  oxidising  power  of 
the  organism.  The  reverse  is  rather  the  case.  The  metabolism  is 
raised,  partly  on  account  of  the  fever,  and  partly  on  account  of  the 
specific  dynamic  action  of  the  increased  protein  metabolism  in  Rubner’s 
sense.  The  creatinine  output  is  scarcely  affected.  W.  D.  H. 

Experimental  Glycosuria.  I.  John  J.  R.  Macleod  (Amer.  J. 
Physiol.,  1907,  19,  388 — 407). — When  every  precaution  is  taken 
against  asphyxia,  glycogenolytic  fibres  (the  action  of  which  is  to  increase 
the  sugar  of  the  blood  at  the  expense  of  glycogen)  are  demonstrable 
with  certainty  only  in  the  case  of  the  greater  splanchnic  nerves.  The 
experiments  were  made  on  dogs.  W.  D.  H. 

The  Cleavage  of  Certain  Dipeptides  Derived  from  Tyrosine 
and  Phenylalanine  during  a  Case  of  Alcaptonuria.  Emil 
Abderhalden,  Bruno  Bloch,  and  Peter  Rona  ( Zeitsch .  physiol.  Chem ., 
1907,52,  435 — 447). — The  following  polypeptides  containing  aromatic 
residues  are  converted  into  homogentisic  acid  when  administered  per  os 
into  patients  suffering  from  alcaptonuria  :  glycyl-^-tyrosine,  r-glycyl- 
phenylalanine,  r-phenylalanylglycine,  r-alanylphenylalanine,  r-phenyl- 
alanylalanine,  r-leucylphenylalanine.  The  behaviour  is  thus  entirely 
different  from  that  of  the  same  substances  towards  enzymes,  when 
asymmetric  hydrolysis  usually  occurs. 

The  formation  of  homogentisic  acid  is  practically  quantitative  in 
each  case. 

Subcutaneous  injection  of  glyeylJ-tyrosine  also  produces  an  increase 
in  the  amount  of  homogentisic  acid.  The  conclusion  is  drawn  that 
the  acid  is  formed  in  the  tissues  and  not  in  the  intestine. 

Di-iodotyrosine  is  not  converted  into  homogentisic  acid. 

It  was  noticed  that  the  amount  of  urine  increases  with  the  amount 
of  homogentisic  acid,  and  also  the  amount  of  ammonia  with  the  amount 
of  reducing  substances  present.  J.  J.  S. 

The  Action  of  Caffeine  on  the  Capacity  for  Muscular  Work. 
W.  H.  R.  Rivers  and  H.  N.  Webber  (J.  Physiol.,  1907,  36,  33 — 47). 
— The  method  employed  was  an  improved  ergographic  one,  and  mental 
bias  was  excluded  by  the  subjects  of  the  experiments  not  knowing 
what  drug  they  were  taking.  Caffeine  produces  an  increased  capacity 
for  muscular  work,  but  there  are  differences  noted  in  the  two  subjects 
of  the  experiment.  One  effect  noted  was  an  acceleration  of  fatigue 
as  measured  by  the  number  of  the  contractions  ;  another  effect  as 
measured  by  the  height  of  the  contractions  was  a  diminution  of 
fatigue ;  the  former  effect  is  probably  of  central,  the  latter  of 
peripheral,  origin.  W.  D.  H. 

The  Action  of  Cocaine,  Adrenaline,  and  Andoline  on 
Surviving  Blood-Vessels.  Oskar  B.  Meyer  ( Zeitsch .  Biol.,  1907, 
50,  93 — 112.  Compare  Abstr.,  1906,  ii,  777). — The  experiments  were 
made  on  the  freshly-removed  subclavian  arteries  of  oxen,  and  the 
effects  on  them  of  drugs  were  recorded  in  curves.  Andoline  is  a 
soluble  “  compound”  of  stovaine  and  /3-eucaine,  and  has  been  recently 
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recommended  as  a  local  ansesthetic  and  reliever  of  neuralgic  pain.  Its 
two  components  are  vaso-dilators,  and  more  powerful  ones  than 
atropine  or  cocaine,  and  therefore  antagonistic  to  adrenaline.  The 
relative  amount  of  lengthening  which  occurs  in  blood-vessels  previously 
shortened  by  adrenaline  enables  the  action  of  the  drugs  to  be  compared 
numerically.  W.  D.  H. 

Action  of  Muscarine  and  Atropine.  Walther  Straub 
( PJliiger’s  Archiv,  1907,  19,  127 — 151). — Muscarine  brings  the  heart 
of  Aplysia  to  a  standstill,  although  it  has  not  the  nervous  inhibitory 
mechanism  of  the  vertebrate  heart.  The  poison  is  supposed  to  act  on 
the  heart  muscle,  and  to  accumulate  there,  none  being  found  in  the 
blood  after  a  time.  Thei’e  is  in  this  animal  no  recovery  on  the 
application  of  atropine,  the  antagonism  between  the  two  drugs  only 
occurring  in  animals  the  hearts  of  which  have  inhibitory  nerves. 

W.  D.  H. 

Aspidin  and  Filmarone.  Max  Gonnermann  ( Pfliiger’s  Archiv , 
1907,  119,  110—116). — Aspidin  and  filmarone  are  two  crystalline 
substances  contained  in  the  pharmaceutical  preparation  of  male  fern. 
On  hydrolysis,  they  each  yield  phloroglucinol  and  butyric  acid,  and 
appear  to  constitute  for  the  most  part  the  active  principle  of  the 
extract.  A  detailed  description  of  their  physical  and  chemical 
characteristics  is  given  ;  of  the  latter,  the  most  striking  being  their 
stability  even  when  boiled  with  ammoniacal  silver  orFehling’s  solution. 
Pepsin,  trypsin,  and  pancreatin  do  not  manifest  any  splitting  action  on 
either  of  them.  G.  S.  W. 

Action  of  Extract  of  the  Hypo-branchial  Gland  of  Purpura 
lapillus.  Herbert  E.  Roaf  and  Maximilian  Nierenstein  ( Proc . 
physiol.  Soc.,  1907,  v — viii;  J+  Physiol .,  36). — The  extract  of  the 
purple  gland  contains  a  substance  which  is  allied  chemically  and 
physiologically  to  adrenaline.  W.  D.  H. 

Poisonous  Action  of  Hydroxylamine  and  Hydrazine.  Oscar 
Loew  ( Chem .  Zeit. ,  1907,  31,  912). — Raciborski’s  experiments  on  the 
assimilation  of  hydroxylamine  and  hydrazine  salts  by  fungi,  from  which 
that  author  concludes  that  these  bases  are  not  invariably  poisonous  (this 
vol  ,  ii,  384),  are  inconclusive,  since  the  hydroxylamine  and  hydrazine 
must  have  formed  oximes  and  hydrazones  respectively  with  the 
dextrose  and  Isevulose  resulting  from  inversion  of  the  sucrose  employed 
as  culture  medium.  That  the  hydroxylamine  or  hydrazine  salt  was 
present  in  excess  was  not  established ;  moreover,  the  presence  of  large 
amounts  of  sucrose  might  enable  the  fungus  to  reduce  any  poisonous 
nitrogenous  molecules  immediately  on  entrance.  G.  Y. 

Toxicological  Detection  of  the  Poisonous  Principle  of 
Atractylis  gummifera.  II.  Francesco  Angelico  and  A.  Pitini 
(Gazzetta,  1907,  37,  i,  446 — 449.  Compare  this  vol.,  ii,  122). — The 
authors  have  made  experiments  on  dogs,  poisoned  either  by  decoctions 
of  the  roots  of  Atractylis  gummifera  or  by  potassium  atractilate,  the 
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poisonous  principle  of  the  plant,  the  various  organs  of  the  animals 
being  examined  for  the  presence  of  potassium  atractilate  by  heating 
with  sulphuric  acid  (loc.  cit.).  In  none  of  the  organs  could  the  poison 
be  detected,  and  it  is  evident  that  it  undergoes  immediate  transforma¬ 
tion  in  the  organism.  In  the  vomited  matter  as  well  as  in  the 
contents  of  the  stomach  and  intestines,  the  poison  was,  however, 
found.  Traces  of  the  poison,  mixed  with  pastes  of  the  various  organs, 
were  detectable  even  after  putrefaction  was  far  advanced.  T.  H.  P. 

The  State  of  Oxidation  of  the  Tissues  and  the  Electrical 
Charge  of  Leucocytes  as  Important  Agents  in  Immunisation. 

Alexandre  de  Poehl  (Compt.  rend .,  1907,  145,  487 — 489.). — If  leuco- 
cytosis  occurs  in  blood  relatively  strongly  alkaline,  spermine,  C5H14lSr2, 
is  found.  The  effect  of  the  spermine  is  to  reinforce  both  the  leucocytosis 
and  the  alkalinity.  Other  agents  do  this  also,  but  not  so  promptly  or 
effectively,  Resistance  to  infection  is  reduced  when  the  serum 
alkalinity  is  reduced,  for  example,  by  the  lactic  acid  of  fatigue. 
Hence  the  spermine  in  all  probability  increases  the  resistance  in  both 
ways,  provided  that  the  leucocytosis  produced  is  that  of  the  benign 
kind.  It  is  shown  that  leucocytes  change  their  electric  condition 
readily,  and  also  that  protein  in  an  alkaline  medium  is  negative ; 
hence  the  leucocytes  are  negatively  charged  in  an  alkaline  medium. 
If  the  bacteria  are  positive,  alkaline  serum  causes  positive  chemiotoxis, 
that  is,  a  benign  leucocytosis ;  conversely,  less  alkaline  serum  causes 
negative  chemiotoxis,  namely,  malign  leucocytosis.  From  this  point  of 
view,  Robin’s  results  with  colloidal  metals  may  be  considered,  and  it  is 
probable  that  colloidal  metals  and  spermine  will  give  important 
therapeutic  results.  G.  S.  W. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Lipolytic  Power  of  Croton  Seeds.  Francesco  Scurti  and  A. 
Parrozzani  {Gazzetta,  1907,37,  i,  476 — 482).  The  authors  show  that 
croton  seeds  contain  a  lipase  as  active  as  that  of  Ricinus  seeds,  and 
capable  of  saponifying  fats  energetically  (compai’e  Dunlap  and  Seymour, 
Abstr.,  1905,  ii,  753)  in  presence  of  a  small  proportion  of  sulphuric  acid 
(compare  Connstein,  Hoyer,  and  Wartenburg,  Abstr.,  1903,  i,  218). 
It  is  remarkable  that,  of  the  oils  examined,  the  only  one  which  is  not 
appreciably  hydrolysed  bv  the  lipase  of  croton  seeds  is  croton  oil. 

T.  H.  P. 

Hydrolytic  Properties  of  Croton  Seeds.  Francesco  Scurti  and 
A.  Parrozzani  ( Gazzetta ,  1907,  37,  i,  486 — 488). — Besides  possessing 
lipolytic  properties  (compare  preceding  abstract),  croton  seeds  are 
capable  of :  (1)  hydrolysing  esters  of  fatty  and  aromatic  acids,  such 
as  ethyl  butyrate,  ethyl  ethylhexoate,  ethyl  benzoate,  or  phenyl 
salicylate,  converting  them  into  acid  and  alcohol  (or  phenol)  j  (2) 
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hydrolysing  sucrose  and  raffinose,  yielding  reducing  sugars,  and 
(3)  hydrolysing  starch  with  formation  of  dextrose  T.  H.  P. 

Presence  of  a  Proteolytic  Enzyme  in  Croton  Seeds  and  its 
Action  on  Proteins  Associated  -with  it.  Francesco  Scurti  and 
A.  Parrozzani  (Gazzetta,  1907,  37,  i,  488 — 504). — The  authors  first 
give  a  r6sum6  of  previous  investigations  on  proteolytic  enzymes  in 
plants  and  point  out  that  our  knowledge  in  this  region  is  imperfect, 
that  in  very  few  cases  has  the  action  of  such  an  enzyme  been  actually 
demonstrated*  and  that  it  has  not  been  ascertained  what  part  of  the 
changes  occurring  are  due  to  the  chemical  transformation  of  the 
reserve  proteins  or  what  are  the  terminal  decomposition  products  of 
the  protein  molecule; 

The  experiments  described  were  made  with  powdered  croton  seeds* 
which  were  digested  for  about  five  weeks  at  35 — 40°  with  water, 
0*25%  of  acetic  acid,  and  a  large  excess  of  chloroform.  During  this 
time,  the  nitrogen  present  in  the  liquid  increased  from  0*081  gram  per 
100  c.c.  to  0*397  gram,  0*091  gram  being  protein  nitrogen  and  0  306 
gram  soluble  nitrogen.  The  solution  was  found  to  contain  arginine, 
histidine,  lysine,  glutamine,  aspartic  acid,  leucine,  and  phenylalanine. 

The  following  conclusions  are  drawn.  Croton  seeds,  even  in  a 
resting  state,  contain,  probably  in  the  form  of  zymogen,  a  proteolytic 
enzyme  capable  of  attacking  energetically  the  proteins  associated  with 
it,  forming  simpler,  soluble,  and  diffusible  nitrogen  compounds.  This 
enzyme  exerts  an  action  similar  to  that  exerted  by  animal  trypsin,  and 
must  hence  be  considered  as  a  vegetable  trypsin,  As  the  products 
formed  by  its  action  are  identical  with  those  obtained  by  the  action  of 
mineral  acids,  the  enzyme  is  sufficiently  energetic  to  raise  the  strength 
of  dilute  organic  acids  to  that  of  boiling  mineral  acids.  The  complex 
phenomena  of  germination  are  hence,  to  some  extent,  simple  hydrolytic 
actions.  The  changes  produced  by  the  enzyme  in  the  authors’  experi¬ 
ments  must  be  analogous  to  those  occurring  in  the  seeds  in  their 
passage  from  a  latent  state  to  one  of  actual  life.  T.  H.  P. 

Reduction  During  Alcoholic  Fermentation  of  Nitrates 
Occurring  Naturally  in  Certain  Musts.  Matteo  Spica  ( Gazzetta , 
1907,  37,  ii,  17 — 22). — Wines  prepared  from  Carricante  and  Yispara 
grapes  clarify  more  rapidly  in  the  light  than  in  the  dark,  the  action 
being  accelerated  by  the  presence  of  air.  Reduction  of  the  nitrates  in 
a  must  to  nitrites  during  fermentation  only  occurs  when  there  is  a 
scarcity,  in  both  the  must  and  the  surrounding  medium,  of  the  oxygen 
required  by  the  yeast ;  under  such  conditions,  the  yeast  assumes  the 
functions  of  an  anaerobic  organism  and  makes  use  of  part  of  the 
oxygen  contained  in  the  nitrates,  which  thus  undergo  reduction. 
Hence,  since  genuine  wines  and  musts  may  contain  nitrates  and, 
under  certain  circumstances,  nitrites,  the  presence  of  these  salts  is  by 
no  means  a  proof  of  adulteration  with  water  containing  nitrates  or 
nitrites.  T.  H.  P. 

Action  of  Carbon  Dioxide,  Oxygen,  and  Hydrogen  on 
Bacteria  at  Various  Pressures.  Berghaus  {Arch.  Hygiene ,  1907, 
62,  172 — 200.  Compare  Hoffmann,  Abstr.,  1906,  ii,  695). — Carbon 
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dioxide  has  an  inhibitory  effect  on  the  development  of  bacteria  at 
atmospheric  pressure.  The  varying  results  obtained  by  different 
observers  are  due  to  small  differences  in  the  culture  media  which 
markedly  influence  the  resistance.  Some  bacteria,  like  yeast,  develop 
equally  rapidly  in  a  carbon  dioxide  atmosphere.  As  the  result  of  a 
series  of  experiments,  in  which  cultures  were  subjected  first  to  a 
carbon  dioxide  pressure  ranging  from  0  to  16  atmospheres  for  twenty- 
four  hours  and  then  subsequently  allowed  to  develop  in  the  air,  the 
bacteria  are  divided  into  three  classes.  The  first  class  are  absolutely 
killed  by  carbon  dioxide  even  at  atmospheric  pressure  ;  the  second  do 
not  develop  in  carbon  dioxide,  but  are  not  killed  even  by  an  exposure 
to  it  at  a  pressure  of  an  atmosphere ;  the  majority  develop  in  carbon 
dioxide,  some  even  up  to  a  pressure  of  two  atmospheres,  and  they 
require  exposure  to  a  much  higher  pressure  to  prevent  their  subse¬ 
quent  growth  in  air.  Bacillus  coli  is  particularly  resistant. 

A  similar  series  of  experiments  in  oxygen  with  the  same  bacteria 
showed  that  development  in  every  case  took  place  up  to  pressures  as 
high  as  1 4  atmospheres,  whilst  others  developed  at  pressures  of  2^ 
( Bacillus  coli )  and  even  3  (. Staphylococcus  aureus)  atmospheres.  In 
most  cases,  they  continued  to  develop  subsequently  in  air  at  ordinary 
pressure  even  when  previously  exposed  to  pressures  of  40  atmospheres, 
whilst  Bacillus  coli  resists  75  atmospheres  without  being  killed. 

Hydrogen  even  at  75  atmospheres  is  practically  without  influence  on 
the  growth  of  these  bacteria,  and  even  those  which  are  pronouncedly 
aerobic  seem  to  find  enough  oxygen  for  growth  in  the  pabulum. 

E.  F.  A. 

Action  of  Vapours  on  Yeast  Cells.  Reginald  0.  HEEzoaand 
Franz  Horth  (Zeitsch.  physiol.  Chern.,  1907,  52,  432 — 434.  Compare 
H.  Buchner  and  Gruber,  JD.R.-P.  113181,  137643,  137995). — Experi¬ 
ments  were  made  by  placing  a  small  amount  of  fresh  yeast  on  a  dish 
in  a  desiccator,  the  bottom  of  which  contained  50 — 100  c.c.  of  alcohol 
or  other  volatile  liquid.  The  desiccator  was  rapidly  evacuated  (one 
minute),  and  the  time  noted  at  which  liquefaction  of  the  cells  occurred. 
The  following  are  the  times:  methyl  alcohol  T2,  acetone  3*3,  ethyl 
alcohol  6*2,  chloroform  13*8,  ether  33'8  minutes;  benzene  6'8,  carbon 
disulphide  7 '3,  toluene  17  hours  ;  light  petroleum  8  days,  and  form¬ 
aldehyde  no  action.  The  effect  appears  to  be  the  most  rapid  with 
vapours  which  dissolve  readily  in  water.  The  inhibiting  action  of 
various  liquids  on  fermentation  appears  to  be  closely  related  to  their 
liquefying  effects.  J.  J.  S. 

Catalysis  of  Hydrogen  Peroxide  by  Bacteria.  D.  Rywoscii 
and  Marie  Rywosch  ( Centr .  Bakt.  Bar.,  1907,  i,  44,  295 — 298). — The 
oxygen  evolved  from  solutions  of  hydrogen  peroxide  by  a  number  of 
species  of  bacteria  grown  on  agar  plates  has  been  measured  quanti¬ 
tatively.  The  anaerobic  bacteria  ( Botulinus  and  Tetanus)  hardly  act 
as  catalysts,  whereas  the  pronounced  aerobic  bacteria  are  very  active, 
a  sarcina  evolving  7  c.c.  per  milligram.  The  Vibrio  are  remarkable 
in  showing  a  very  weak  catalytic  power.  Staphylococcus  aureus  is 
about  three  times  as  active  as  Staphylococcus  albus,  showing  that 
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the  activity  is  not  a  group  property.  Most  bacteria  evolve  the 
greater  part  of  the  oxygen  during  the  first  hour,  as  does  a  twenty-four 
hour  culture  of  Bacillus  anthracis.  A  forty-eight  hour  culture,  how¬ 
ever,  evolves  very  little  oxygen  in  the  first  hour,  although  it  subse¬ 
quently  gives  a  large  volume.  This  is  regarded  as  due  to  the 
formation  of  spores,  which  react  more  strongly  against  the  poisonous 
action  of  hydrogen  peroxide,  but  require  time  for  their  coatings  to  be 
destroyed  and  their  catalytic  power  set  in  action.  It  is  considered 
that  bacteria,  like  other  catalases,  function  to  destroy  hydrogen 
peroxide,  which  is  poisonous  to  protoplasm,  immediately  on  its 
formation  in  the  organism.  E.  F.  A. 

Attempts  to  Increase  the  Oxidising  Action  of  Vinegar 
Bacteria  by  the  Addition  of  Iron  and  Manganese  Salts. 

F.  Rothenbach  and  W.  Hoffmann  ( Chem .  Zentr.,  1907,  i,  163.7 — 1638; 
from  Deutsch.  Essigind.,  1907,  11,  125 — 127). — Although  acetic  acid 
bacteria  contain  iron  (Buchner  and  Gaunt,  Abstr.,  1906,  i,  920),  and 
iron  is  also  found  together  with  manganese  in  many  oxydases  (Bertrand, 
Abstr.,  1897,  ii,  493),  the  addition  of  O01 — 0’1%  of  ferrous  sulphate 
and  manganese  sulphate  does  not  perceptibly  increase  the  oxidation 
even  when  the  bacteria  have  been  gradually  accustomed  to  the  presence 
of  ferrous  sulphate.  E.  W.  W. 

Formic  Acid  as  a  Preservative.  Bernard  H.  Smith  (J.  Amer. 
Chem.  Soc.,  1907,  29,  1236 — 1241). — Experiments  have  been  made 
with  the  object  of  determining  the  value  of  formic  acid  as  a  pre¬ 
servative.  It  has  been  found  that,  in  the  case  of  stewed  tomatoes, 
formic  acid  acts  as  an  efficient  antiseptic  when  present  in  considerable 
quantity,  but  is  inferior  to  benzoic  or  salicylic  acid,  and  that  benzoic 
acid  is  more  active  than  salicylic  acid  in  preventing  fermentation. 

In  the  examination  of  foods,  the  separation  of  formic  acid  is  best 
effected  by  steam  distillation  after  acidifying  with  phosphoric  acid. 
To  detect  formic  acid  in  presence  of  acetic  acid,  the  red  liquid 
obtained  on  addition  of  ferric  chloride  is  treated  with  five  times  its 
volume  of  95%  alcohol  ;  this  precipitates  the  formate  after  a  time,  the 
acetate  remaining  in  solution.  The  test  fails  in  presence  of  a  large 
excess  of  acetate.  For  details  the  original  must  be  consulted.  For 
estimating  the  acid,  Fortes  and  Ruyssen’s  method  is  recommended 
(this  Journ.,  1876,  ii,  663;  compare  Sparre,  Abstr.,  1900,  ii,  449). 

E.  G. 

Proteolytic  Changes  in  Lima  Bean  during  Germination. 

Shinkichi  Suzuki  (J.  Biol.  Chem.,  1907,  3,  265 — -277). — In  the 
cotyledon,  all  proteins  except  peptones  decrease  at  the  six  and  twelve 
day  stages  of  growth.  Peptones,  amino-derivatives,  and  ammonia 
increase  at  the  six  day  stage  and  then  decrease ;  these  substances  must 
be  duo  to  the  cleavage  of  proteins.  The  decrease  of  all  nitrogen  at  the 
twelve  day  stage  must  be  due  to  translocation  into  the  stems ;  this  is 
confirmed  by  analyses  of  the  stems.  The  change  is  more  active  in 
sunlight  than  in  darkness  ;  in  the  stem,  the  peptones  and  amino- 
compounds  decrease  as  the  formation  of  eoagulable  protein  increases, 

W.  D.  H. 
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Influence  of  Magnesium  Sulphate  on  the  Growth  of 
Seedlings.  Gertrude  S.  Burlingham  ( J .  Amer.  Chem.  Soc.,  1907, 
29,  1095 — 1112). — Magnesium  sulphate  in  solutions  of  greater  con¬ 
centration  than  7n/3192  has  a  toxic  action  on  most  seedlings.  A 
solution  of  that  strength  is  toxic  to  pea  seedlings,  but  slightly 
stimulates  Abutilon,  and  has  a  marked  stimulating  effect  on  maize. 
The  maximum  stimulating  effect  is  produced  by  solutions  from 
7n/32768  to  wi/131072.  When  employed  in  proper  dilution,  magnesium 
sulphate  may  nearly  double  the  production  ;  in  the  case  of  Abutilon 
seedlings,  the  growth  of  the  primary  root  was  increased  fifteen  times. 
At  the  same  time,  the  lateral  roots  develop  sooner  and  attain  a  greater 
growth. 

The  results  show  that,  in  absence  of  other  salts,  magnesium  sulphate 
is  not  necessarily  injurious,  and  may  be  highly  beneficial. 

N.  H.  J.  M. 

Hemicelluloses  contained  in  the  Husks  of  the  Seeds  of 
Gucurbita  Pepo.  Nicola  Castoro  (Zeitsch.  physiol.  Chem.,  1907, 
52,  521  —  525.  Compare  Abstr.,  1906,  ii,  884). — The  husks  of 
Cucurlita  Pepo  seeds  contain  a  xylan,  as  xylose  crystals  have  been 
isolated  from  the  syrup  obtained  after  the  husks  had  been  hydrolysed 
with  sulphuric  acid,  A  galactan  is  also  present,  as  the  mother 
liquors  from  the  xylose  crystals  yield  mucic  acid  when  oxidised. 

J.  J.  S. 

Constituents  of  the  Seeds  of  Pinus  Oembra.  Ernst  Schulze 
( Landw .  Versuchs-Stat.,  1907,  67,  57 — 104). — The  dry  matter  of 
seedlings  of  Pinus  Cembra  contains  about  60%  of  fat,  which  shows 
a  high  iodine  number  and,  when  decomposed,  yields  a  mixture  of  fatty- 
acids  which  remain  mostly  liquid  for  several  months  ;  the  fat  contains 
some  phytosterol  and  very  little  lecithin.  About  15%  of  the  dry 
matter  consists  of  proteins  :  globulin,  and  two  proteins  insoluble  in 
10%  sodium  chloride.  The  seedlings  contain  very  small  amounts  oF 
bases  ;  choline  and  arginine  were  detected.  The  carbohydrates  consist 
of  starch,  sucrose,  and  at  least  one  other  soluble  carbohydrate.  The 
cell-wall  contains,  besides  cellulose,  hemicellulose,  a  galactan,  and  a 
pentosan.  Citric  acid  and  probably  oxalic  acid  were  found  to  be 
present,  whilst,  as  regards  phosphorus  compounds,  nuclein,  lecithin, 
and  phythin  were  detected.  The  ash  contains  much  potassium  and 
phosphoric  acid. 

The  seed  husks  consist  chiefly  of  cellulose,  hemicellulose,  and  a 
brown  dye ;  they  contain  little  nitrogen,  fat,  soluble  carbohydrates, 
and  mineral  matter.  The  ash  contains  much  potassium,  but  very  little 
phosphoric  acid.  N.  H.  J.  M. 

Fat  of  the  Seeds  of  Oanarium  commune.  P.  Pastrovich 
{Chem.  Zeit.,  1907,  31,  781—782). — The  air-dried  kernel  of  Canarium 
commune,  L.,  contains  fat,  65*73%;  crude  protein,  12*24%;  crude  fibre, 
3*81%;  extractive  matter  free  from  nitrogen,  6*0%;  ash,  3*19%,  and 
water,  9*03%.  The  whole  of  the  fat  is  extracted  by  means  of  light 
petroleum,  but  only  56*12%  by  pressure;  it  is  obtained  as  a  pale 
yellow,  odourless  oil,  having  a  pleasant  flavour,  and  solidifies  at  17°. 
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In  the  following  values  for  the  constants  of  the  oil,  where  two  are 
quoted,  the  first  is  for  the  oil  extracted  by  light  petroleum,  the  second 
for  the  oil  obtained  by  pressure  :  m.  p.  18 — 28  5°;  D**  0*9050  ;  acid 
number,  1*31,  0*84;  saponification  number,  194*28;  ester  number, 
192*97,  193*45  ;  Hehner’s  number,  95*36,  95*73;  Hiibl’s  iodine 
number,  65*63,  65*12  ;  Wijs’  iodine  number,  65*94,  65*28  ;  refraction 
in  Zeiss’  butter  refractometer  at  40°,  51*3°,  51*1°;  glycerol,  10*53%, 
10*56%;  unhydrolysable  substances,  0*46%;  saponification  number 
after  acetylation,  197*6,  196*92;  Hehner’s  number  for  the  acetylated 
fat,  94*59,  94*67. 

The  insoluble  fatty-acids  consist  of  about  29*5%  of  palmitic,  15*0% 
of  stearic,  43*0%  of  oleic,  and  12*5%  of  lin oleic  acids.  A  fat-hydro¬ 
lysing  ferment  was  not  found  in  the  kernels.  G.  Y. 

Examination  of  the  Fruit  of  Brucea  antidysenterica. 
Frederick  B.  Power  and  Arthur  H.  Salway  ( Pharm .  J.,  1907, 
79,  126 — 128). — The  following  are  the  more  important  constituents 
of  the  fruit  of  Brucea  antidysenterica,  an  Abyssinian  plant :  (1)  a  fatty 
oil,  amounting  to  about  22%  of  the  weight  of  the  fruit ;  this  oil  yields 
oleic,  linoleic,  palmitic,  and  stearic  acids,  together  with  small  quantities 
of  acetic  and  butyric  acids  ;  phytosterol  is  also  present.  (2)  A  small 
amount  of  volatile  acids,  consisting  of  a  mixture  of  formic  and  butyric 
acids.  (3)  About  1%  of  resinous  substances.  (4)  A  bitter  principle.  (5) 
A  considerable  quantity  of  an  amorphous,  yellow  colouring  matter.  (6) 
A  large  amount  of  dextrose.  W.  P.  S. 

Chemical  Examination  of  the  Barks  of  Brucea  anti¬ 
dysenterica  and  Brucea  Sumatrana.  Arthur  H.  Salway  and 
Walter  Thomas  (Pharm.  J.,  1907,  79, 128 — 130). — The  investigation 
showed  that  the  baik  of  Brucea  antidysenterica  contains  some  bitter 
substauces,  but  these  could  not  be  separated  in  the  form  of  definite 
compounds.  A  considerable  amount  of  dextrose  was  obtained  from 
the  bark,  as  were  also  certain  resins,  phytosterol,  and  volatile  acids. 
The  bark  of  Brucea  Sumatrana  yielded  an  amorphous,  bitter  principle, 
volatile  acids  (formic,  acetic,  and  butyric),  proteins,  and  an  acid 
which  was  probably  behenic  acid.  W.  P.  S. 

On  Cucumis  trigonus  and  Colocynthin.  William  A.  H. 
Naylor  and  E.  J.  Chappel  (Pharm.  J .,  1907,  79,  117 — 118).— 
Cucumis  triyonus,  or  pseudo-colocynth,  contains  a  principle  identical 
with,  or  closely  related  to,  colocynthin.  From  experiments  with  colo¬ 
cynthin  obtained  from  Gitrullus  Colocynthis,  the  authors  find  that  this 
substance  is  capable  of  hydrolysis,  and  that  it  yields,  amongst  other 
products,  colocynthein,  elaterin,  and  dextrose.  The  authors  were  also 
able  to  obtain  colocynthin  in  a  crystalline  form.  W.  P.  S. 

Migration  of  Odoriferous  Compounds  [in  Plants].  Eugene 
Charabot  and  G.  Laloue  (Bull.  Soc.  chim.,  1907,  [iv],  1,  640 — 646. 
Compare  this  vol.,  ii,  714). — By  analysing  the  various  organs  of 
Verbena  triphylla  (1)  when  in  flower  and  (2)  after  fructification,  the 
authors  obtained  further  proof  of  the  migration  of  the  odoriferous 
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principle  at  the  time  of  inflorescence,  the  percentages  of  essential  oil 
in  the  dry  matter  of  the  various  parts  being  as  follows  : 

During  inflorescence  After  fructification 
(Sept.  16,  1905).  (Oct.  2,  1905). 


Roots  .  0'028  0‘049 

Stems  .  0-015  0'029 

Leaves  .  0'579  0'486 

Inflorescence  .  0'544  0-239 

Whole  plant  .  0’227  0T86 


The  stem  plays  the  part  of  a  channel,  connecting  the  leaf,  which 
produces  the  essence,  with  the  flower  which  consumes  the  essence. 
While  the  flower  is  carrying  out  its  functions,  essence  accumulates  in 
the  roots  and  stems,  whilst  the  flowers  and  leaves  lose  a  fraction  of 
their  essence.  The  plant  uses  up  some  of  the  essence.  T.  H.  P. 

Poisonous  Action  of  Various  Salts  on  Spirogyra  and  the 
Antidotal  Effect  of  Calcium  Salts.  Wilhelm  Benecke  ( Ber . 
deut.  hot.  Ges.,  1907,  25,  322 — 337). — Although  Spirogyra}  will  grow 
luxuriantly  in  suitable  complete  mineral  solutions,  they  are  very 
sensitive  to  the  single  components  of  such  solutions,  with  the  exception 
of  calcium.  The  chlorides,  nitrates,  sulphates,  and  phosphates  of 
sodium,  potassium,  magnesium,  and  iron  are  more  or  less  poisonous  ;  iron 
and  magnesium  being  more  poisonous  than  potassium,  and  potassium 
more  so  than  sodium,  whilst  phosphates,  sulphates,  and  nitrates  are 
more  poisonous  than  chlorides.  In  each  case,  the  injurious  effect  can 
be  inhibited  or  diminished  by  the  presence  of  calcium. 

Barium  and  strontium  should  exercise  a  similar  protective  action; 
without,  however,  taking  the  place  of  calcium  as  a  nutrient. 

N.  H.  J.  M. 

Phosphoric  Acid  Removed  by  Crops,  by  Dilute  Nitric 
Acid  and  by  Ammonium  Hydroxide,  from  a  Limed  and 
Unlimed  Soil  Receiving  Various  Phosphates.  Burt  L. 
Hartwell  and  James  W.  Kellogg  (19 th  Ann.  Rep.  Rhode  Island 
Agric.  Exper.  Stat.  for  1904 — 5,  253 — 285.  Compare  Abstr.,  1905, 
ii,  353). — The  assimilability  of  the  phosphates  and  of  the  soil  phos¬ 
phorus  varies  with  the  reaction  of  the  soil.  As  regards  measurement 
of  availability  by  growing  crops,  it  is  found  that  flat  turnips  gave 
useful  results,  whilst  in  the  case  of  oats  and  German  millet  the  range 
in  percentage  of  phosphoric  acid  is  not  wide  enough.  The  relative 
yield  of  turnips  on  limed  plots  receiving  the  same  amount  of  phos¬ 
phoric  acid  ranges  between  1‘7  and  27‘0,  according  to  the  kind  of 
phosphate,  as  compared  with  the  limed  check  plot  taken  as  1.  The 
percentage  of  phosphoric  acid  in  the  dry  matter  of  the  roots  and  tops 
varied  between  045  and  0’87  and  between  0-31  and  0’83  respectively. 

Ammonium  hydroxide  (A/5,  N/ 25,  and  Nj  100)  and  nitric  acid 
(A/5  and  A/25)  failed  to  indicate  uniformly  the  differences  in  the 
availability  of  the  phosphoric  acid  as  shown  by  the  crop  results.  It  is 
doubtful  whether  any  solvent  will  extract  from  all  soils  amounts  of 
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phosphoric  acid  corresponding  with  those  removed  by  a  given  crop, 
especially  when  much  of  the  phosphorus  is  present  in  organic  forms. 

N.  H.  J.  M. 

Field  Manurial  Experiments  on  the  Action  of  Ammonium 
Sulphate  as  Compared  with  Sodium  Nitrate.  Friedrich 
Kretschmer,  Hermann  Homer,  Hans  C.  Muller,  Paul  Bassler, 
and  M.  Hoffmann  ( Bied .  Zentr.,  1907,  36,  586 — 594]  from  Arb.  deut, 
Landw.-Ges.,  1906,  Heft  121  ]  and  Mitt.  deut.  Landw.-Ges.,  1906, 
No.  42). — The  results  of  experiments  with  different  crops  conducted 
in  different  parts  of  Germany  showed  that  in  the  majority  of  cases 
scdium  nitrate  was  superior  to  ammonium  sulphate.  N.  H.  J.  M. 

Manurial  Experiments  with  Calcium  Cyanamide  and  Sodium 
Nitrate  on  Oats.  Richard  Otto  {Bied.  Zentr .,  1907,  30,  634 — 635  ; 
from  Deut.  Landiu.  Presse,  1906,  33,  32.  Compare  Abstr.,  1905,  ii, 
126). — Sodium  nitrate  doubled  the  production  of  grain  and  straw; 
with  cyanamide,  the  yields  were  three  times  as  much  as  without 
manure.  N.  H.  J.  M. 

Influence  of  Mineral  Manure  on  Fixation  of  Nitrogen  by 
Lower  Organisms  in  Soil.  Hermann  Wilfarth  and  Gustav  Wimmer 
{Landw.  Versuchs-Stat.,  1907,  67,  27 — 50). — Fixation  of  free  nitrogen 
takes  place  in  pure  sand,  inoculated  with  soil  extract,  when  phosphoric 
acid  is  present  in  addition  to  potassium,  calcium  and  magnesium,  but  not 
in  absence  of  phosphoric  acid.  The  production  of  organic  matter  in  the 
form  of  different  algae  also  depends  on  the  presence  of  phosphoric  acid. 
The  amount  of  organic  matter  produced  is  about  20  to  1  of  nitrogen 
fixed.  N.  H.  J.  M. 
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Burette  Reading.  P.  Kusnetzoef  ( Zeitsch .  anal.  C/iem.,  1907,46, 
515 — 516). — The  reading  is  facilitated  by  using  a  small  mirror  (3x2 
cm.),  half  of  which  is  coated  lengthwise  with  asphalt  varnish,  or 
covered  with  black  glazed  paper. 

The  burette  should  stand  as  vertically  as  possible  and  be  lighted 
sideways.  The  mirror  is  held  behind  the  burette  in  such  a  manner 
that  the  border  of  the  black  strip  is  visible  at  about  2 — 3  divisions  below 
the  meniscus.  When  the  dark  part  of  the  visible  meniscus  is  on  a 
level  with  the  eye  (the  other  eye  should  be  closed),  the  mirror  is  turned 
45°,  which  causes  the  lower  border  of  the  meniscus  to  become  very  black. 

L.  de  K. 

A  Simple  Method  of  Determining  the  Colour  of  Small 
Amounts  of  Slightly  Coloured  Liquids  and  its  Use  in  Micro¬ 
chemical  Analysis.  Friedrich  Emich  and  Julius  Donau  ( Monatsh ., 
1907,  28,  825 — 831). — In  microchemical  colour  reactions,  in  which 
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the  coloured  substance  cannot  be  precipitated  on  a  textile  fibre  (compare 
this  vol.,  ii,  296)  or  by  concentration,  the  sensitiveness  of  the  test  can 
be  increased  by  observing  under  the  microscope  the  colour  of  a  column 
of  the  liquid  contained  in  a  thick-walled  capillary  glass  tube  of 
0  2 — 0’5  mm.  internal  diameter  and  2—3  cm.  in  length.  The  light  is 
transmitted  through  the  length  of  the  capillary.  The  following  are 
the  minimum  amounts  of  the  substances  named  which  could  be 
detected  in  1  cm.  by  this  method  ;  E  is  the  “equivalent  sensitiveness” 
( loc .  cit.).  Methylene-blue,  0‘002  /x g,  E  —  170,000  ;  nitric  acid,  by  the 
diphenylamine  reaction,  0-01  pg,  ^=6300;  colloidal  gold,  0-002 — 
0  004  fig,  22,000;  permanganic  acid,  0-01 — 0'02  pg,  E~  8000; 
manganese,  by  oxidation  with  lead  dioxide  and  nitric  acid,  0-05 — 0T 
pg,  _#=  3600;  iron,  as  ferric  thiocyanate,  0-002 — 0’003  pg,  E  —  6000  ; 
platinum,  by  means  of  potassium  iodide,  0-005  p g,  E  —  10,000  ;  hydro¬ 
chloric  acid  or  sodium  hydroxide,  by  means  of  litmus,  0’003 — 0'006  pg, 
E=  10,000.  G.  Y. 

Iodometric  Estimation  of  Chlorates.  Robert  Luther  and 
Th.  F.  Rutter  (Zeitsch.  anal.  Chem.,  1907,  46,  521 — 522). — -Ten  c.c. 
of  the  solution  containing  about  0-035  gram  of  the  chlorate  are  mixed 
with  10  c.c.  of  W-potassium  iodide,  10  c.c.  of  2A-sulphuric  acid,  and 
10  c.c.  of  JV/100  vanadyl  sulphate  ;  this  acts  as  catalyst.  The  solution 
is  heated  in  a  sealed  tube  or  securely-stoppered  flask  in  the  boiling 
water-bath  for  fifteen  minutes.  When  cold,  the  contents  are  diluted 
to  100  c.c.,  and  the  iodine  liberated  is  titrated  with  jV/100  thio¬ 
sulphate  as  usual.  L.  de  K. 

Microscopic  Detection  of  Very  Small  Quantities  of  Bromine. 
M.  Emmanuel  Pozzi-Escot  (Ann.  Chim.  anal.,  1907,  12,  316 — 317). — 
The  dry  substance  or  the  solution  reduced  to  about  2  c.c.  is  heated  in 
a  small,  round-bottomed  flask  with  a  few  drops  of  sulphuric  acid  and 
a  few  drops  of  saturated  chromic  acid  solution,  and  the  vapours  are 
passed  into  a  small  test-tube  containing  a  trace  of  pure  aniline.  The 
precipitate  formed  when  viewed  under  the  microscope  is  at  first 
flocculent,  but  then  becomes  crystalline,  and  the  field  is  filled  with 
very  small  and  slender  prisms.  Sometimes  the  prisms  are  a  little 
larger,  and  occasionally  long  needles  are  noticed,  but  the  field  always 
has  the  appearance  of  a  colony  of  isolated  bacteria.  Sometimes  these 
bacillar  crystals  form  rose-shaped  clusters.  Illustrations  are  given. 

L.  de  K. 

Estimation  of  Iodine  in  the  Crude  Article.  H.  Cormimbceuf 
(Ann,  Chim .  anal.,  1907,  12,  307 — 308). — Three  grams  of  the  sample 
are  treated  with  25  c.c.  of  water  and  1  gram  of  iron  filings  until  a  pale 
green  liquid  is  obtained,  which  is  filtered  and  made  up  to  250  c.c. 
Fifty  c.c.  of  the  filtrate  are  then  treated  with  1  gram  of  sodium 
carbonate,  dissolved  in  a  little  water,  and  the  whole  is  diluted  to 
100  c.c.  Fifty  c.c.  of  the  filtrate  are  acidified  with  nitric  acid, 
and  after  adding  one-fourth  of  the  volume  of  ammonia  the  iodine 
is  precipitated  with  silver  nitrate.  Any  chlorine  or  bromine  present 
in  the  crude  product  may  be  recovered  as  usual  from  the  ammoniacal 
filtrate.  L.  de  K. 
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Ignition  of  Barium  Sulphate.  Henri  Pellet  (Ann.  Chim.  anal., 
1907,  12,  318 — 320.  Compare  Truchot,  this  vol.,  ii,  719). — The  filter 
containing  the  precipitate  should  not  be  dried  before  ignition.  A 
short  ignition  after  the  filter  has  completely  burnt  suffices  to  reoxidise 
any  barium  sulphide  formed. 

In  case  of  large  precipitates,  it  is  advisable  to  moisten  the  ignited 
barium  sulphate  with  a  few  drops  of  nitric  acid,  containing  one  drop 
of  sulphuric  acid,  and  to  re-ignite.  L.  de  K. 

Estimation  of  Sulphur  Dioxide  in  Wine.  Y.  Vetere  (Chem. 
Zentr.,  1907,  i,  1640  ;  from  Giorn.  Farm.  Chim.,  1907,  50,  145 — 155). 
— A  modification  of  Ripper's  process.  A  500  c.c.  flask  is  fitted  with 
a  doubly-perforated  india-rubber  cork,  one  opening  of  which  is  in 
connexion  with  a  distilling  flask  and  condenser,  and  the  other  with  a 
Yarrentrap  bulb  tube  serving  as  a  trap.  Into  the  flask  are  introduced 
100  c.c.  of  water,  5  c.c.  of  hydrochloric  acid  (Dl’l),  10  c.c.  of  a  10% 
solution  of  potassium  iodide,  and  20  c.c.  of  a  solution  of  potassium 
dichromate  (3*874  grams  per  litre),  which  causes  the  liberation  of 
exactly  0*2  gram  of  iodine.  Into  the  bulb-tube  are  placed  5  c.c,  of 
standard  thiosulphate  and  a  little  water,  and  the  air  from  the 
apparatus  is  expelled  by  a  current  of  carbon  dioxide.  The  wine  and 
5  c.c.  of  syrupy  phosphoric  acid  are  put  into  the  distilling  flask,  and 
one-half  of  the  volume  is  distilled.  The  contents  of  the  bulb-tube  are 
emptied  into  the  flask,  both  tube  and  condenser  are  well  rinsed,  and 
the  excess  of  iodine  is  titrated  as  usual.  In  this  manner,  all  risk 
of  loss  of  iodine  is  avoided.  L.  de  K. 

Detection  of  Pentathionic  Acid  in  Aqueous  Solution. 
J.  J.  P.  Yaleton  (Chem.  Weekblad,  1907,  4,  553— 555).— The 
ordinary  tests  employed  to  distinguish  pentathionic  acid  from  the 
other  polythionic  acids — the  action  of  strong  bases,  ammonia,  am- 
moniacal  mercuric  cyanide,  ammoniacal  silver  nitrate,  and  ammonia 
followed  by  hydrogen  sulphide — are  valueless,  since  a  pure  colloidal 
solution  of  sulphur  reacts  similarly,  and  all  these  alkaline  reagents 
decompose  pentathionic  acid  with  precipitation  of  sulphur.  There 
is  no  test  applicable  to  the  detection  of  pentathionic  acid  in  aqueous 
solution.  A.  J.  W. 

Standardisation  of  Sodium  Thiosulphate  and  Estimation  of 
Sodium  Sulphide.  Adolphe  Besson  (Chem.  Zenlr.,  1907,  ii,  177 — 178; 
from  Collegium,  1907,  193 — 198). — Ten  c.c.  of  the  clear,  approxi¬ 
mately  JV/10-thiosulphate  are  heated  for  ten  minutes  in  the  boiling 
water-bath  with  25  c.c.  of  Y/10-alkaIi  and  20  c.c.  of  neutral  hydrogen 
peroxide  (10  c.c.  of  Merck’s  “Perhydrol  ”  diluted  to  200  c.c.),  and  the 
excess  of  alkali  is  titrated  with  Nj  10  acid,  with  methyl-orange  as 
indicator.  Two  mols.  of  sodium  hydroxide  =  1  mol.  of  thiosulphate. 
The  presence  of  sulphite  or  sulphide  does  not  interfere,  but  carbonates 
should  be  estimated  and  allowed  for. 

Sodium  sulphide  is  titrated  with  Nj  10-iodine,  and  the  liberated 
sulphur  may  then  be  oxidised  with  hydrogen  peroxide  as  described ; 
2  mols.  of  sodium  hydroxide  =  1  atom  of  sulphur.  In  another  part  of 
the  liquid,  the  total  alkali  may  be  titrated  as  usual.  If  the  salt  is 
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pure,  the  results  should  agree,  but  a  difference  points  to  the  presence 
of  free  alkali  or  sulphite.  It  should  be  remembered  that  a  sulphite 
only  shows  half  the  amount  of  alkali  present  when  titrated  with  acid. 
Sulphites  may  be  readily  titrated,  however,  by  means  of  Njl 0-iodine 
after  removing  the  sulphide  by  means  of  cadmium  carbonate  or  zinc 
sulphate.  L.  de  K. 

Volumetric  Estimation  of  Thiosulphates,  also  in  Presence 
of  Sulphites.  August  Gutman n  ( Zeitsch .  anal.  Chem.,  1907,  46, 
485 — 500.  Compare  this  vol.,  ii,  298). — Twenty  to  fifty  c.c.  of  approxi¬ 
mately  Nj  10-thiosulphate  solution  are  mixed  with  0-3 — 1  gram  of  pure 
potassium  cyanide  and  2  c.c.  of  15%  sodium  hydroxide  solution,  and  heated 
for  half  an  hour  on  the  water-bath.  The  liquid  now  contains,  besides 
undecomposed  cyanide,  sulphites  and  potassium  thiocyanate.  After 
titrating  the  cyanide  with  W/10-silver,  according  to  Liebig,  a  definite 
volume  of  the  latter  is  added,  the  liquid  is  acidified  with  nitric  acid, 
and  then  diluted  to  a  definite  bulb.  The  excess  of  silver  is  then  esti¬ 
mated  in  an  aliquot  part  of  the  filtrate  with  ammonium  thiocyanate, 
according  to  Volhard.  From  the  silver  precipitated  is  deducted  that 
required  by  the  cyanogen  x  2 ;  the  difference  represents  that 
absorbed  by  the  thiocyanate.  One  litre  of  Nj  10-silver  =  0T  mol.  of 
thiosulphate.  The  presence  of  additional  sulphite  does  not  interfere, 
but  a  little  more  nitric  acid  should  then  be  added  to  redissolve  any 
silver  sulphite.  A  large  number  of  test  analyses  are  communicated. 

L.  PE  K, 

Estimation  of  Nitric  Nitrogen.  Charles  M.  van  Deventer 
(Chem.  Weekblad,  1907,  4,  594 — 595.  Compare  Abstr.,  1900,  ii,  242).— 
Vriens  (this  vol.,  ii,  651)  has  criticised  adversely  the  author’s  method, 
and  has  proposed  an  alternative  method. 

The  author  upholds  his  own  process,  and  thinks  that  boiling  with  a 
strong  acid  and  excess  of  a  ferrous  salt  cannot  lead  to  satisfactory 
results  unless  the  air  is  rigidly  excluded.  L.  de  K. 

Estimation  of  Nitrous  Acid  and  its  Separation  from  Nitrio 
Acid.  G.  Maderna  and  Giulio  Coffetti  (Gazzeita,  1907,  37,  i, 
595 — 598). — When  a  solution  of  a  nitrite  is  treated  with  acetic,  oxalic, 
tartaric,  or  citric  acid  and  potassium  ferrocyanide,  nitric  oxide  is 
evolved  according  to  the  equation  :  K4FeCy6  +  KN02  +  2C2H402  = 
K3FeCy6  +  2KC2H302  +  NO.  On  this  reaction  is  based  the  method  of 
estimating  nitrous  acid  devised  by  the  author,  who  shakes  up  saturated 
solutions  of  citric  acid  and  potassium  ferrocyanide  with  the  nitrite 
solution  in  a  Lunge  nitrometer.  The  method  gives  results  agreeing 
exactly  with  those  obtained  by  titration  with  permanganate,  and  it  can 
be  used  with  solutions  containing  large  proportions  of  nitric  acid, 
which  does  not  form  nitric  oxide  under  the  conditions  used. 

T.  H.  P. 

Estimation  of  the  Composition  of  Nitrating  Mixtures. 

Giulio  Coffetti  and  G.  Maderna  ( Gazzetta ,  1907,  37,  ii,  13—17). 
—  With  nitrating  mixtures  which  have  been  used  and  contain 
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organic  matter,  it  is  not  possible  to  estimate  the  nitrous  acid  by 
titration  with  permanganate.  The  authors  give  the  following  methods 
for  analysing  such  mixtures. 

(1)  When  the  mixture  contains,  besides  the  ordinary  components, 
acid  organic  compounds,  but  no  organic  nitro-compounds,  the  sulphuric 
acid  is  estimated  gravimetrically,  the  total  nitrogen  (from  nitric  and 
nitrous  acids)  by  means  of  the  nitrometer,  and  the  nitrous  acid  by  the 
method  described  by  the  authors  (see  preceding  abstract).  (2)  When 
nitro-compounds,  but  no  organic  acids,  are  present,  the  estimations 
made  are  the  total  acidity,  the  sulphuric  acid  and  the  nitrous  acid,  the 
nitric  acid  being  obtained  by  difference.  (3)  When  both  organic  acids 
and  nitro-compounds  are  present,  the  following  estimations  are  made  : 
the  total  acidity,  the  acidity  after  elimination  of  nitrous  and  nitric 
acids,  the  sulphuric  acid,  and  the  nitrous  acid ;  the  nitric  acid  is 
estimated  by  difference. 

These  methods  are  found  to  give  good  results.  T.  H.  P. 

Microchemical  Detection  of  Phosphorus  in  Microscopical 
Preparations  of  Vegetable  and  Animal  Tissues.  Alceste 
Arcangeli  (i Gazzetta ,  1907,  37,  ii,  148 — 151). — The  author  has 
investigated  the  method  of  detecting  phosphorus  in  sections  of  animal 
or  vegetable  tissues  by  means  of  ammonium  molybdate  solution.  It  is 
found  that  precipitation  of  ammonium  phosphomolybdate  does  not 
always  take 'place  in  such  sections,  especially  when  the  phosphorus 
exists  in  organic  combination.  The  tissues  behave  irregularly  towards 
ammonium  molybdate,  so  that,  after  reduction  by  means  of  stannous 
chloride,  they  assume  a  more  or  less  intense  blue  colour  independently 
of  the  presence,  or  of  the  greater  or  less  amount,  of  phosphorus.  The 
excess  of  ammonium  molybdate  cannot  be  completely  removed  from  the 
tissues  by  washing,  and  hence  yields  a  blue  coloration  on  reduction 
with  stannous  chloride.  Moreover,  the  presence  of  certain  substances 
in  the  tissues  influences  and,  in  some  cases,  prevents  the  reaction. 

T.  H.  P. 

Estimation  of  Free  Phosphoric  Acid  in  Superphosphates. 
W.  Moller  ( Chem .  Zeit .,  1907,  31,  879 — 880). — The  author  in  reply 
to  Schultze  (ibid,.,  31,  801)  states  that  free  phosphoric  acid  in  super¬ 
phosphates  may  be  estimated  with  sufficient  accuracy  by  the  conven¬ 
tional  “  Oxalate  Method.” 

The  reason  why  the  insoluble  phosphates  are  but  slowly  attacked  by 
the  free  acid  is  due  to  the  protective  action  of  the  calcium  sulphate 
present.  L.  de  K. 

Estimation  of  Boric  Acid  and  Borates  in  Foodstuffs  and 
Commercial  Products.  Rodger  J.  Manning  and  William  R.  Lang 
(/.  Soc.  Chem.  Ind.,  1907,  20,  803—804). — The  method  described  pre¬ 
viously  (Abstr.,  1906,  ii,  491)  may  be  employed  for  the  estimation  of 
boric  acid  in  milk  and  common  salt.  In  the  case  of  milk,  300  c.c.  are 
distilled  with  400  c.c.  of  methylated  spirit  and  70  c.c.  of  concentrated 
sulphuric  acid.  The  distillate  is  filtered  after  the  addition  of  barium 
chloride,  but  before  neutralisation,  and  the  process  is  then  continued 
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as  described.  Common  packing  salt  was  found  to  contain  0'88%  of 
boric  acid.  W.  P.  8. 

Assay  of  Sodium  Silicofluoride.  S.  Kohn  ( Chern .  Zeit .,  1907, 
31,  794). — Five  grams  of  the  sample  are  dissolved  in  water  and  made 
up  to  one  litre,  100  c.c.  of  the  clear  solution  are  then  placed  in  a 
porcelain  dish,  and  after  adding  nearly  the  requisite  amount  of  NJ2- 
alkali  the  liquid  is  heated  to  boiling  and  mixed  with  a  few  drops  of 
alizarin  and  a  sufficiency  of  calcium  chloride  solution.  The  titration  is 
now  continued  at  the  boiling  heat,  the  end  point  being  reached  when 
the  bright  yellow  liquid  changes  to  violet.  L.  de  K. 

New  Method  of  Estimating  Potassium  [Tarugi’s].  Raffaello 
Pajetta  ( Gazzetta ,  1907,  37,  ii,  82 — 87.  Compare  Abstr.,  1906,  ii, 
804). — Polemical  against  Tarugi  (this  vol.,  ii,  719).  T.  H.  P. 

Estimation  of  Potassium  Soluble  in  Mineral  Acids  in 
Sulphated  Stassfurt  Salts  and  the  Influence  of  Free  Hydro¬ 
chloric  Acid  in  the  Estimation  of  Sulphates  or  Barium. 
Bouwe  Sjollema  and  M.  J.  van’t  Kruys  ( Chem .  Weekblad,  1907,  4, 
589 — 594). — In  potassium  estimations,  it  should  be  remembered  that 
barium  sulphate  is  sensibly  soluble  in  dilute  hydrochloric  acid ;  this 
solubility  is,  however,  much  decreased  by  the  presence  of  either  excess 
of  barium  or  of  sulphate.  If  now  only  just  enough  barium  chloride  is 
added  to  convert  the  sulphates  into  barium  sulphate,  the  potassium 
platinichloride  obtained  in  due  course  will  be  contaminated  with 
barium  sulphate,  and  the  results  will  be  sensibly  in  excess.  If  there¬ 
fore  this  method  should  be  used,  it  will  be  necessary  to  determine  the 
amount  of  admixed  barium  sulphate  by  extracting  the  weighed  residue 
with  boiling  water.  Or,  better,  the  free  hydrochloric  acid  should  be 
expelled  by  evaporation  before  adding  the  barium  chloride. 

L.  DE  K. 

Estimation  of  Calcium,  Magnesium,  and  Phosphoric  Acid 
with  the  Zeiss  Immersion  Refractometer.  B.  Wagner  and 
F.  Schultze  ( Zeitsch .  anal.  Chem.,  1907,  40,  501 — 507). — The  calcium 
is  precipitated  as  oxalate,  which  is  then  converted  by  ignition  into 
carbonate.  This  is  then  dissolved  in  acetic  acid  and  evaporated  to 
dryness.  The  dried  mass  is  dissolved  in  5  c.c.  of  2°/0  acetic  acid,  and 
after  diluting  to  10  c.c,  the  liquid  is  examined  with  the  immersion 
refractometer  at  17 '5°.  Reference  is  then  made  to  a  table. 

In  a  similar  manner,  magnesium  and  phosphoric  acid  respectively 
may  be  determined  by  washing  the  triple  phosphate  with  a  1%  ammonia 
solution,  and  then  three  times  with  1  c.c.  of  water ;  the  loss  on 
account  of  solubility  in  pure  water  is  negligible.  The  precipitate  is 
dissolved  in  10  c.c.  of  4%  sulphuric  acid.  The  liquid  and  wash¬ 
ings  are  concentrated  and  finally  made  up  to  10  c.c,,  and  examined 
in  the  refractometer. 

For  details,  the  tables  and  illustrations  in  the  oi’iginal  paper  should 
be  consulted.  L.  de  K. 
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Rapid  Method  for  the  Estimation  of  Calcium  in  Water  for 
Boiler  Purposes.  Frank  E.  Hale  (J.  Amer.  Ghem.  Soc.,  1907,  29, 
1078 — 1085). — One  hundred  c.c.  of  the  sample  are  mixed  with  10  c.c. 
of  saturated  ammonium  chloride  solution  and  1  c.c.  of  ammonia  (1  : 1), 
5  c.c.  of  saturated  oxalic  acid  solution  are  addejl,  and  the  whole  well 
stirred.  Five  c.c.  of  a  saturated  solution  of  ammonium  oxalate  are 
added,  and  the  liquid  boiled  vigorously  for  fifteen  minutes.  The 
calcium  oxalate  is  collected  and  washed  with  hot  water  in  a  Gooch 
crucible.  The  crucible  is  replaced  in  the  beaker  and  covered  with 
boiling  water,  10  c.c.  of  dilute  sulphuric  acid  (1  : 1)  are  added,  and  the 
solution  is  titrated  with  Nj 5  standard  permanganate. 

The  result  obtained,  coupled  with  a  determination  of  the  alkalinity 
and  the  hardness  of  the  sample,  enables  the  magnesia  to  be  calculated, 
and  gives  sufficient  information  as  to  the  suitability  of  the  water  for 
boiler  purposes.  L.  de  K. 

Estimation  of  Calcium  by  the  Use  of  Sugar  Solution. 
James  Hendrick  (Analyst,  1907,  32,  320 — 325). — A  process  for  esti¬ 
mating  calcium  oxide  in  burnt  limes  is  described,  the  oxide  being 
dissolved  in  sugar  solution  and  then  titrated.  Five  grams  of  the 
powdered  sample  are  placed  in  a  500  c.c.  flask  already  containing  10  c.c. 
of  alcohol,  and  the  flask  is  then  filled  to  the  mark  with  10%  sugar 
solution.  After  being  shaken  for  at  leist  four  hours,  the  mixture  is 
filtered,  and  100  c.c.  of  the  filtrate  are  titrated  with  standard  hydro¬ 
chloric  acid,  using  methyl-orange  as  indicator. 

The  small  amount  of  magnesia  present  in  ordinary  burnt  lime 
does  not  affect  the  result  obtained  by  the  method  to  any  appreciable 
extent ;  calcium  carbonate  is  also  practically  insoluble  in  the  sugar 
solution,  and  consequently  without  influence  on  the  results,  but 
care  must  be  taken  that  carbonate  is  not  formed  by  absorption 
of  carbon  dioxide  from  the  atmosphere  during  the  estimation. 

W.  P.  S. 

Separation  and  Estimation  of  Zinc  Oxide  in  “  Zinc  White,” 
“Zinc  Grey,”  Paints,  and  Lithopones.  J.  Tambon  (Bull.  Soc  chim., 
1907,  [iv],  1,  823 — 829). — The  method  depends  on  the  solubility  of 
zinc  oxide,  even  after  ignition,  in  a  mixture  of  equal  parts  of  ammonia 
(L)  0924),  solution  of  ammonium  carbonate  (20%),  and  solution  of 
ammonium  chloride  (20%).  In  the  case  of  “zinc  white,”  10  grams  of 
the  sample  are  placed  in  a  wide-mouthed  stoppered  flask  and  shaken 
with  300  c.c.  of  the  above  solution  for  a  few  minutes  and  then  set 
aside  for  ten  minutes.  The  insoluble  matter  is  collected,  washed, 
dried,  and  weighed,  and  the  difference  between  this  weight  and  that  of 
the  original  sample  is  taken  as  zinc  oxide,  or  the  zinc  in  the  ammoniacal 
solution  may  be  estimated  volumetrically  by  means  of  sodium 
sulphide.  If  soluble  zinc  salts  are  present  in  the  “  zinc  white,” 
they  should  be  removed  by  washing  with  warm  water  before  applying 
this  process. 

With  “zinc  grey,”  the  same  method  is  used,  but  the  material  is 
left  in  contact  with  the  ammoniacal  solution  for  thirty  minutes. 

Where  either  of  these  products  is  present  in  oil  paints,  the  organic 
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matter  is  removed  by  a  suitable  solvent  and  the  residue  treated  as 
before,  unless  Schweinfurth  green  is  present,  in  which  case  the  green 
pigment  is  removed  by  treatment  with  ammonia,  the  zinc  oxide  being 
then  determined  in  the  residue  by  the  above  process. 

Litliopones  are  first  thoroughly  washed  with  boiling  water  to 
remove  soluble  zinc  salts  and  the  residue  treated  with  the 
ammoniacal  mixture.  Zinc  sulphide  can  be  estimated  in  the 
insoluble  portion  by  any  of  the  usual  methods.  T.  A.  II. 

Use  of  Tin  as  a  Cathode  for  the  Rapid  Electrolytic  De¬ 
position  of  Zinc,  Copper,  Silver,  Cadmium,  and  Nickel. 

Laurence  T.  Sherwood  and  Gellert  Alleman  (</.  Amer.  Chem.  Soc., 
1907,  29,  1065 — 1074). — The  authors  have  found  that  under  certain 
conditions  a  tin  cathode  may  be  used  instead  of  a  platinum  one  in  the 
case  of  zinc,  copper,  silver,  cadmium,  and  nickel,  and  probably  for 
other  metals  as  well.  For  details  of  the  various  operations,  the  original 
article  and  tables  should  be  consulted.  L.  de  K. 

Detection  and  Estimation  of  Mercury  in  Urine.  Carl 
Enoch  ( Zeitsch .  bffentl.  Chem.,  1907,  13,  307 — 308). — Five  hundred 
c.c.  of  the  urine  are  rendered  alkaline  with  sodium  hydroxide  and 
heated  until  the  phosphates  are  precipitated.  The  precipitate,  which 
contains  all  the  mercury,  is  collected  on  a  filter  and  washed  with  a  little 
cold  water.  The  precipitate  is  then  dissolved  off  the  filter  in  a  warm 
mixture  of  5  c.c.  of  strong  nitric  acid  and  100  c.c.  of  water,  and  the 
filter  is  washed  with  hot  water  until  the  filtrate  measures  150  c.c.  To 
this  is  then  added  so  much  nitric  acid  that  it  amounts  to  one-twentieth 
of  the  total  volume. 

The  mercury  is  then  separated  electrolytieally  with  the  usual  pre¬ 
cautions,  using  a  current  of  ^  ampere.  A  weighed  electrode  composed 
of  platinum  gauze  previously  electrolytieally  coated  with  copper  is 
used.  The  smallest  amount  of  mercury  is  perceptible  by  the  grey 
colour  of  the  deposit.  L.  de  K. 

Electrolytic  Estimation  of  Mercury.  Vincenzo  Borelli 
( Gazzetta ,  1907,  37,  i,  425 — 429). — None  of  the  text-books  dealing  with 
the  electrolytic  estimation  of  mercury  describe  a  trustworthy  method 
of  drying  the  mercury  deposit  before  weighing.  Heating,  even  at  a 
low  temperature,  leads  to  an  appreciable  loss  of  mercury,  as  also  does 
drying  over  sulphuric  acid,  which  absorbs  mercury  vapour.  These 
difficulties  are  avoided  by  drying  the  deposit  in  a  desiccator  containing 
fused  potassium  hydroxide,  four  or  five  hours’  drying  being  sufficient 
to  bring  the  weight  of  the  deposit  to  a  constant  value,  which  does  not 
change  after  a  further  seventy  hours.  Any  very  slight  loss  which  may 
occur  in  this  method  may  be  rendered  negligible  by  placing  a  small 
dish  of  mercury  in  the  desiccator.  The  nitric  acid  used  to  remove  the 
mercury  from  the  platinum  capsule  on  which  it  is  deposited  always 
contains  a  small  quantity  of  platinum,  which  has  evidently  amalgamated 
with  the  mercury.  T.  H.  P. 

Volumetric  Estimation  of  Lanthanum  as  the  Oxalate. 
W.  A.  Drushet.  (Amer.  J.  Sci.,  1907,  [iv],  24,  197 — 198). — Ten  to 
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twenty  c.c.  of  the  neutral  1%  nitrate  solution  are  mixed  with  a 
measured  amount  of  A/10-oxalic  acid  or  with  A/10-ammonium  oxalate 
with  addition  of  a  few  drops  of  acetic  acid.  The  lanthanum  oxalate 
is  collected  in  a  perforated  crucible  fitted  with  an  asbestos  felt  and 
well  washed  with  water.  The  crucible  and  contents  are  placed  in  a 
beaker  containing  100  to  300  c.c.  of  water  and  10  to  30  c.c.  of  dilute 
sulphuric  acid  (1  :  4),  the  liquid  is  heated  to  boiling,  and  at  once  titrated 
with  Nf  10  permanganate. 

By  way  of  a  check,  the  filtrate  containing  the  excess  of  oxalic 
acid  may  be  also  titrated  with  permanganate.  L.  de  K. 

Estimation  of  Manganese  in  Water.  Robert  S.  Weston 
(J.  Amer.  Chem.  Soc.,  1907,  29,  1074 — 1078). — A  suitable  quantity  of 
the  sample  representing  about  0'001 — 0'01  gram  of  manganese  is,  if 
necessary,  freed  from  chlorine  by  means  of  silver  nitrate  and  then 
evaporated  to  dryness  with  addition  of  25  c.c.  of  nitric  acid,  D  1T35. 
The  residue  is  gently  ignited  or  heated  for  half  an  hour  at  130°  and 
redissolved  in  50  c.c.  of  nitric  acid.  0’5  Gram  of  sodium  bismuthate  is 
added  and  the  liquid  heated  until  the  pink  colour  has  disappeared. 
The  cold  solution  is  now  mixed  with  excess  of  sodium  bismuthate, 
well  stirred,  and  filtered  through  asbestos  contained  in  a  Gooch  filter. 
The  filtrate  is  made  up  to  100  c.c.  with  3%  nitric  acid  and  placed  in  a 
large  Nessler  tube.  In  a  similar  tube  are  put  100  c.c.  of  dilute  sulphuric 
acid  (25  c.c.  per  litre),  and  the  colour  of  the  liquid  in  the  other  tube  is 
matched  by  cautious  addition  of  standard  permanganate.  L.  de  K. 

Estimation  of  Iron  in  the  Presence  of  its  Oxides.  Henry 
G.  Martin  ( J .  Amer.  Chem.  Soc.,  1907,  29,  1211 — 1214). — A  con¬ 
venient  apparatus  for  measuring  the  hydrogen  evolved  on  dissolving 
a  weighed  quantity  of  metallic  iron  in  dilute  sulphuric  acid  is 
described. 

When  applying  the  process  to  furnace  products  which  contain 
besides  metallic  iron  also  ferrous  and  ferric  oxides,  the  process  cannot 
lay  claim  to  "strict  accuracy,  as  it  is  assumed  that  the  ferric  oxide  pre¬ 
sent  is  not  partially  reduced  by  the  hydrogen  evolved.  If  much 
manganese  is  present,  the  results  also  become  uncertain.  L.  de  K. 

Estimation  of  Ferrous  Carbonate.  Philip  H.  Crewe  ( Pharm . 
J.,  1907,  79,  115 — 117,  134). — For  the  estimation  of  ferrous  carbon¬ 
ate  in  pharmaceutical  preparations,  the  following  methods  are  recom¬ 
mended,  as,  by  their  use,  the  difficulties  due  to  organic  excipients  are 
overcome. 

Saccharated  Ferrous  Carbonate. — A  weighed  quantity  of  about  1 
gram  of  the  sample  is  stirred  for  about  fifteen  mimltes  with  10  c.c.  of  50 % 
phosphoric  acid.  The  solution  is  then  diluted  with  water  to  70  c.c.  and 
titrated  with  A/1 0-potassium  dichromate  solution.  One  c.c.  of  the 
latter  corresponds  with  0'01159  gram  of  ferrous  carbonate. 

Pilula  Ferri. — The  method  depends  on  the  fact  that  when  hydriodic 
acid  is  added  to  a  ferric  salt,  iodine  is  liberated  and  the  iron  is  reduced 
to  the  ferrous  state.  Ten  pills  are  broken  up  and  dissolved  in  a  200 
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c.c.  flask  in  diluted  sulphuric  acid,  a  little  potassium  hydrogen  carbon¬ 
ate  being  added,  and  the  solution  aided  by  the  application  of  a  gentle 
heat.  The  mixture  is  then  diluted  to  201  c.c.  (1  c.c.  being  allowed  for 
the  insoluble  matter),  filtered,  and  100  c.c.  of  the  filtrate  are  treated 
with  potassium  hydrogen  carbonate  until  the  liquid  is  deep  red  in 
colour.  Sulphuric  acid  is  now  added  until  this  colour  just  disappears, 
3  grams  of  potassium  iodide  are  introduced,  and,  after  the  lapse  of 
thirty  minutes,  the  liberated  iodine  is  titrated  with  Nj  10-thiosulphate 
solution,  each  c.c.  of  which  is  equivalent  to  0  1 789  grain  of  ferric  salt 
calculated  as  ferrous  carbonate.  To  a  further  50  c.c.  of  the  above 
filtrate,  potassium  permanganate  is  added  until  a  pink  coloration  is 
obtained ;  potassium  hydrogen  carbonate  is  then  added,  and  the  pro¬ 
cess  continued  as  described  previously.  The  result  gives  the  total  iron 
calculated  as  ferrous  carbonate,  from  which  the  quantity  present  in 
the  ferric  state  is  subtracted  in  order  to  obtain  the  amount  of  actual 
ferrous  carbonate. 

Capsule  Ferri  Carboncts. — After  cutting  off  the  ends  of  5  capsules, 
the  contents  are  washed  into  a  flask  with  dilute  sulphuric  acid  and 
chloroform.  A  little  potassium  hydrogen  carbonate  is  added,  and  the 
mixture  is  titrated  with  A/lO-permanganate  solution,  each  c.c.  of 
which  is  equivalent  to  0T789  grain  of  ferrous  carbonate. 

W.  P.  S. 

Estimation  of  Silica  and  Alumina  in  Iron  Ores.  Gbaham 
W.  Dean  (J.  Amer.  Chem.  Soc .,  1907,  29,  1208-1210.  Compare 
Abstr.,  1906,  ii,  630). — Silica  only. — 0  5  Gram  of  the  finely -powdered 
sample  is  heated  in  a  covered  porcelain  crucible  to  dull  redness  for 
a  few  minutes  and  then  boiled  in  a  beaker  with  20  c.c.  of  hydrochloric 
acid  containing  1  gram  of  stannous  chloride  in  225  c.c.  When  all 
the  iron  is  dissolved,  the  silica  is  collected,  washed,  ignited,  and 
weighed. 

Silica  and  Alumina. — 0'5  Gram  of  the  finely-powdered  ore  is  placed 
in  a  covered  porcelain  crucible  and  0’4  gram  of  sulphur  is  sprinkled 
over  it.  The  whole  is  heated  to  dull  redness,  and  the  temperature  then 
raised  for  some  ten  seconds.  The  mass  is  then  boiled  in  a  beaker  with 
hydrochloric  acid,  some  nitric  acid  is  added,  and  the  boiling  continued 
for  about  fifteen  minutes.  The  silica  is  collected  and  weighed  as  before, 
whilst  the  alumina  is  recovered  from  the  filtrate  by  any  suitable  method. 

L.  de  K. 

A  New  Very  Sensitive  Method  for  the  Detection  of  Nickel. 

M.  Emmanuel  Pozzi-Escot  ( Compt .  rend.,  1907,  145,  435 — 436). — 
The  method  is  based  on  the  fact  that  nickel  molybdate,  obtained  by 
double  decomposition  of  a  nickel  salt  with  an  alkal  molybdate,  is  in¬ 
soluble  in  a  neutral  or  slightly  acid  aqueous  solution  containing  excess 
of  the  alkali  molybdate,  whilst  cobalt  molybdate  is  extremely  soluble 
under  the  same  conditions.  To  apply  the  test,  the  mixture  of  cobalt 
and  nickel  sulphides  is  dissolved  in  aqua  regia,  the  solution  almost 
neutralised  with  alkali,  treated  with  a  large  excess  of  a  saturated 
solution  of  ammonium  molybdate  and  heated,  with  shaking,  at  70°. 
In  the  presence  of  cobalt,  a  rose  coloration  appears,  whilst  nickel  pro- 
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duces  immediately,  or  after  a  few  minutes,  either  an  opalescence  or  a 
heavy,  greenish-white,  crystalline  precipitate  according  to  the  amount 
present.  The  formation  of  a  precipitate  is  absolutely  characteristic 
of  nickel  in  the  absence  of  metals  other  than  cobalt.  The  method 
enables  the  detection  of  0  01  gram  of  nickel  in  presence  of  5  grams  of 
cobalt.  A  salt  of  cobaltamine,  however,  gives  a  precipitate  under  the 
conditions  described,  but  salts  of  cobaltamine  are  easily  transformed  into 
those  of  cobalt.  E.  H. 

Rapid  Estimation  of  Nickel  in  the  Presence  of  Iron, 
Chromium,  and  Manganese.  Charles  M.  Johnson  (J.  Amir.  Chem. 
Soc .,  1907,  29,  1201 — 1208).— A  modification  of  Moore's  cyanide 
process.  One  gram  of  steel  drillings  is  dissolved  in  20  c.c.  of 
hydrochloric  acid  (1  :  1)  and  10  c.c.  of  nitric  acid  (D  1‘20)  are  added. 
The  liquid  is  boiled  down  to  15  c.c,  and  8  c.c.  of  sulphuric  acid  previously 
diluted  with  24  c.c.  of  water  are  added.  The  solution  is  now  trans¬ 
ferred  to  a  600  c.c.  beaker  and  12  grams  of  powdered  citric  acid  are 
added  ;  in  the  case  of  chrome-nickel  steel,  24  grams  are  taken.  When 
dissolved,  the  liquid  is  rendered  faintly  alkaline  with  ammonia  (1  : 1), 
and  when  cold  the  nickel  is  titrated  in  the  usual  manner  with  potassium 
cyanide,  using  silver  iodide  as  indicator.  The  only  interfering  metal 
is  copper,  but  this  is  rarely  present  in  steels.  L.  de  K. 

The  Nitroso-/?-naphthol  Method  for  the  Qualitative  Separa¬ 
tion  of  Nickel  and  Cobalt.  William  H.  Chapin  (/.  Amer.  Chem.  Soc., 
1907,  29,  1029 — 1032). — The  sulphides  of  nickel  and  cobalt  obtained 
in  the  ordinary  course  of  analysis  are  boiled  with  10  c.c.  of  dilute 
hydrochloric  acid  (1  : 4)  and  10  c.c.  of  dilute  nitric  acid  (1  :  3).  The 
filtrate  is  evaporated  to  dryness  and  the  residue  dissolved  in  a  few 
drops  of  hydrochloric  acid  and  10  c.c.  of  water.  The  cobalt  is  then 
precipitated  by  a  slight  excess  of  nitroso-/?-naphthol  and  the  presence 
of  cobalt  in  the  precipitate  confirmed  by  the  borax  bead  test. 

Before  testing  for  nickel,  it  is  necessary  to  destroy  the  excess  of  the 
reagent,  and  this  is  done  by  adding  5  c.c.  of  dilute  sulphuric  acid 
(1  :  5)  and  1  c.c.  of  dilute  nitric  acid  (1:3)  and  evaporating  until  dense 
sulphuric  fumes  appear.  When  cold,  5  c.c.  of  water  are  added,  and  the 
liquid  neutralised  with  ammonia.  The  nickel  is  then  precipitated  with 
hydrogen  sulphide  and  identified  with  the  borax  bead.  L.  de  K. 

Estimation  of  Nickel  as  Nickeldicyanodiamide  and  its 
Separation  from  Iron  and  Aluminium.  Hermann  Grossmann  and 
Bernhard  SchCck  (Chem.  Zeit.,  1907,  31,  911 — 912.  Compare  this 
vol.,  ii,  582). — Nickel  from  Iron. — To  the  solution  containing  about 
0-2  gram  of  the  metals  is  added  1  gram  of  Rochelle  salt  and  then 
ammonia  in  excess.  The  nickel  is  then  precipitated  by  adding  first 
10 — 20  c.c.  of  a  10%  solution  of  dicyanodiamide  sulphate  and  then  a 
10%  solution  of  potassium  hydroxide.  After  remaining  overnight,  the 
nickel  is  collected  on  a  filter,  washed,  dried  at  115°,  and  weighed  as 
Ni(C2H5ON4)2 ;  it  may  be  also  converted  into  anhydrous  sulphate. 
The  iron  may  be  precipitated  as  impure  hydroxide  by  simply  boiling 
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the  solution ;  the  precipitate  is  then  redissolved  in  acid  and  reprecipi¬ 
tated  with  ammonia. 

Nickel  from  Aluminium. — The  same  process  is  applied,  but  the 
aluminium  is  recovered  from  the  filtrate  by  evaporation  and  heating 
the  residue  with  sulphuric  and  nitric  acid  until  all  organic  matter  is 
destroyed.  The  mass  is  then  dissolved  in  hydrochloric  acid  and  the 
aluminium  precipitated  with  ammonia.  L.  de  K. 

Analysis  of  Chromic  Anhydride  and  its  Solutions.  Thomas 
E.  Wallis.  ( Pharm .  J.,  1907,  79,  112 — 113). — The  following  volu¬ 
metric  method  is  described  for  the  estimation  of  chromic  acid.  A 
weighed  quantity  of  the  sample  is  dissolved  in  water,-  and  to  the 
solution  are  added  barium  chloride  and  sodium  acetate.  The  precipi¬ 
tated  barium  chromate  is  collected  on  a  filter,  washed,  and  the  filtrate 
is  titrated  with  Nj  10-sodium  hydroxide  solution,  using  phenol- 
phthalein  as  indicator.  The  reaction  proceeds  according  to  the  equa¬ 
tion  :  BaCl2  +  H2Cr04  +  2CH3*C0oNa  -  BaCr04  +  2NaCl  +  2CH3-C09H. 
In  case  sulphuric  acid  is  present  in  the  sample,  it  must  be  estimated 
separately,  or  the  chromic  acid  may  be  titrated  with  ferrous  ammonium 
sulphate  solution.  The  author  considers  that  the  sp.  gr.  of  the  official 
liquor  of  the  pharmacopoeia  should  be  changed  from  1'185  to  1'208,  as 
the  latter  value  corresponds  with  a  strength  of  25%  of  chromic 
anhydride.  W.  P.  S. 

Volumetric  Estimation  of  Chromium  with  Permanganate. 
H.  Bollenbach  ( Chem. .  Zeit.,  1907,  31,  760 — 761). — Ten  to  fifteen 
grams  of  potassium  nitrate,  2 — 5  grams  of  pure  lead  nitrate,  4 — 5 
grams  of  barium  sulphate,  and  100  c.c.  of  hot  water  are  placed  in  a 
liask  and  permanganate  is  added  until  a  decided  pink  colour  is  obtained. 
The  chromium,  which  should  be  present  as  nitrate  or  sulphate,  is  now 
added,  and  after  diluting  to  400  c.c.  the  solution  is  heated  to  boiling 
and  titrated  with  standard  permanganate.  Owing  to  the  rapid  sub¬ 
sidence  of  the  precipitate  formed,  the  end  point  is  readily  visible. 
One  c.c.  of  Nj  10-permanganate  =  0'00107  gram  of  chromium. 

L.  DE  K. 

Volumetric  Estimation  of  Titanium.  F.  Willy  Hinrichsen 
(Chem..  Zeit.,  1907,  31,  738). — The  hydrochloric  acid  solution  is 
heated  and  reduced  by  means  of  50%  zinc-magnesium,  and  the  tri¬ 
chloride  thus  obtained  is  titrated  with  standard  ferric  chloride,  using 
potassium  thiocyanate  as  indicator.  One  atom  of  iron  =  1  atom  of 
titanium.  L.  de  K. 

Estimation  of  [Organic]  Nitrogen  in  Water.  Max  Bubner 
{Arch.  Hygiene,  1907,62,  83 — 91). — The  author  points  out  the  great 
significance  of  the  organic  nitrogen  in  waters  and  estimates  it 
by  means  of  a  slight  modification  of  the  Kjeldabl  process  (^ee  following 
abstract).  The  nitrogen  present  in  the  suspended  matter  may  be 
estimated  by  precipitating  5 — 20  litres  of  the  sample  with  ferric 
acetate  at  a  gentle  heat.  The  precipitate,  which  also  contains  the 
whole  of  the  bacteria  present,  is  then  treated  by  the  Kjeldahl  process. 

L.  de  K. 
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Estimation  of  Small  Quantities  of  Nitrogen  and  its  Appli¬ 
cation  to  Water  Analysis.  S.  Korschun  (Arch.  Hygiene,  1907,  62, 
[i],  92 — 106). — Two  hundred  to  one  thousand  c.c.  of  the  sample,  which 
should  be  practically  free  from  nitrates,  are  evaporated  to  about  20  c.c.  with 
addition  to  2 — 3  c.c.  of  dilute  sulphuric  acid,  and  the  residue  is  then 
treated  as  usual  in  a  small  Kjeldahl  flask  with  5 — 8  c.c.  of  sulphuric 
acid  and  1  gram  of  potassium  sulphate ;  bumping  may  be  prevented 
by  adding  a  little  talc.  When  cold,  the  mass  is  dissolved  in  water, 
neutralised  with  15%  sodium  hydroxide,  and  a  few  c.c.  of  this  are 
added  in  excess.  After  making  up  to  200 — 250  c.c.,  the  liquid  is 
allowed  to  settle  and  an  aliquot  part  is  Nesslerised  as  usual. 

The  ammonia  present  in  the  sample  must,  of  course,  be  allowed  for. 
Nitric  nitrogen  may  be  converted  into  ammonia  by  reduction  and  also 
allowed  for.  L.  de  K. 

Recovery  of  Albuminoid  Ammonia  from  Distillates  Con¬ 
taminated  with  Permanganate.  Frank  E.  Hale  (J.  Amer.  Chem. 
Soc.,  1907,  29,  1085 — 1087). — In  the  distillation  of  “albuminoid 
ammonia,”  it  not  unfrequently  happens  that  some  of  the  permanganate 
finds  its  way  into  the  distillate.  In  such  cases,  the  author  decolorises 
the  solution  by  means  of  1  c.c.  of  a  solution  containing  30  grams  of 
normal  sodium  sulphite  and  350  grams  of  potassium  hydroxide  per 
litre.  After  being  exposed  for  some  time  to  the  air  to  separate  every 
trace  of  manganese,  the  liquid  is  filtered  through  a  filter  which  has 
heen  well  washed  with  ammonia-free  water,  and  the  ammonia  in 
the  filtrate  is  estimated  by  the  Nessler  process  as  usual.  L.  de  K. 

Estimation  of  Organic  Matter  in  Sea  Water  and  a  Modifi¬ 
cation  of  the  Kubel-Tiemann  Process.  A.  Di  Donna  (Zeilsch. 
anal.  Chem.,  1907,  46,  516 — 520). — According  to  Kubel-Tiemann, 

1 U0  c.c.  of  water  are  acidified  with  5  c.c.  of  dilute  sulphuric  acid  (1  :  3), 
10  c  c.  of  Nj  1 00-permanganate  are  added,  and  the  whole  boiled  for  ten 
minutes.  Ten  c.c.  of  A/100-oxalic  acid  are  then  added  and  the  excess 
titrated  with  permanganate.  When  applying  the  process  to  sea  water 
(or  well  waters  charged  with  chlorides),  the  results  are  quite  untrust¬ 
worthy.  It  is  therefore  recommended  to  take  25  c.c.  of  sea  water  and 
to  remove  the  chlorine  by  means  of  a  calculated  amount  of  silver 
sulphate.  After  diluting  to  100  c.c.,  the  liquid  is  titrated  as  directed. 

L.  DE  K. 

Estimation  of  Ethyl  Alcohol  with  the  Zeiss  Immersion  Refrac- 
tometer.  B.  Wagner  and  F.  Schultze  ( Zeitsch .  anal.  Chem.,  1907, 
46,  508 — 515). — A  paper  fully  illustrated  with  tables  and  a  curve 
showing  the  utility  of  the  immersion  refractometer  for  the  purpose  of 
estimating  the  percentage  of  alcohol  in  aqueous  mixtures.  When 
dealing  with  strong  spirits,  it  is  best  to  dilute  a  portion  of  the  sample 
with  water  to  exactly  twice  its  volume,  and  to  make  a  fresh  obser¬ 
vation.  The  result  is  then  doubled.  L.  de  K. 

Reduction  of  Alkaline  Copper  Solutions  by  Sugars.  Stanley 
R.  Benedict  ( Bio- Chem .  J.,  1907,  2,  408 — 411)  — The  different  coloured 

vol.  xcii.  ii.  56 
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precipitates  obtained  when  urine  is  heated  with  Fehling’s  solution 
under  varying  conditions  owe  their  appearance  to  the  proportion  of 
potassium  hydroxide  present  in  the  solutions,  the  red  precipitate  being 
cuprous  oxide  and  the  yellow  and  green  precipitates  hydrated  forms  of 
this  oxide.  The  author  does  not  agree  with  Maclean’s  statement  (this 
vol.,  ii,  406)  that  the  colour  of  the  precipitate  is  dependent  on  the 
state  of  division  in  which  the  substance  exists.  W.  P.  S. 

Application  of  the  Reaction  of  Potassium  Cyanide  with 
Copper  Salts  in  Alkaline  Solution  to  the  Estimation  of 
Dextrose.  Carlo  Conti  (Boll.  chim.  farm.,  1907,  46,  609 — 610). — 
This  method  of  estimating  dextrose  requires  a  colourless,  freshly- 
prepared  potassium  cyanide  solution,  of  which  the  volume  required  to 
decolorise  1  c.c.  of  Fehling’s  solution  is  determined.  As  the  potassium 
cyanide  solution  readily  undergoes  change,  its  titre  must  be  re¬ 
determined  from  time  to  time.  The  dextrose  solution  having  been 
brought  approximately  to  the  concentration  of  1%  by  means  of  a  pre¬ 
liminary  test,  a  known  volume  of  it  is  added  to  a  certain  volume  in 
excess  of  Fehling’s  solution.  The  liquid  is  boiled  for  a  few  minutes, 
allowed  to  cool,  made  up  to  a  known  volume,  and  filtered.  A  quantity 
of  the  filtrate  corresponding  with  1  c.c.  of  Fehling’s  solution  is  then 
titrated  with  the  potassium  cyanide  solution  in  order  to  estimate  the 
amount  of  copper  remaining  unreduced  by  the  dextrose  solution.  If 
the  potassium  cyanide  solution  exactly  decolorises  an  equal  volume  of 
Fehling’s  solution,  1  c.c.  of  it  corresponds  with  0'005  gram  of 
dextrose.  T.  H.  P. 

The  Necessary  Duration  of  the  Fermentation  in  the 
Detection  of  Dextrose  in  Urine.  C.  Victoroff  (Pfliiger’s  Archiv, 
1907,  118,  583 — 600). — In  the  fermentation  test  for  sugar  in  urine,  an 
evolution  of  carbon  dioxide  may  be  observed,  although  no  sugar  is 
present,  if  the  process  is  allowed  to  proceed  too  long.  At  the  room 
temperature,  the  evolution  of  gas  may  continue  up  to  thirty-six  hours. 
It  is  necessary  for  the  precise  performance  of  the  test  to  incubate  at 
34 — 36°,  the  fermentation  being  then  complete  in  six  hours. 

G.  S.  W. 

Detection  of  Sucrose  in  Plant  Seeds.  Ernst  Schulze  ( Zeitsch . 
physiol.  Chem.,  1907,  52,  404 — 411). — A  simple  method  for  the 
extraction  of  sucrose  from  seeds  is  to  dry,  and  remove  fat  by  extraction 
with  ether,  then  to  grind  and  extract  at  50 — 60°  with  95%  of  absolute 
alcohol.  When  the  alcoholic  solution  is  allowed  to  evaporate  slowly 
over  sulphuric  acid,  crystals  are  often  obtained.  It  is  sometimes 
necessary  to  extract  the  residue  from  the  alcoholic  solution  with  ether 
to  remove  lecithin  and  then  with  95%  alcohol,  when  other  carbo¬ 
hydrates  are  left  undissolvor)  In  other  cases,  it  is  advisable  to  dissolve 
in  water,  shake  out  with  ether,  neutralise  with  barium  hydroxide, 
evaporate,  and  extract  the  sucrose  from  the  residue  by  means  of  95% 
alcohol.  J.  J.  S. 

Some  Applications  of  Safranine  as  a  Test  for  Carbo¬ 
hydrates.  Hugh  Maclean  ( Bio-Chem .  J.,  1907,  2,  431 — 442). — 
Safranine  is  a  general  test  for  carbohydrates,  and  is  a  useful  reagent 
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for  determining  the  presence  of  traces  of  these  substances  ;  it  is  un¬ 
affected  by  all  the  ordinary  “  interfering”  substances  of  urine  except 
those  of  a  carbohydrate  nature.  Safranine  is  not  decolorised  by 
albumin  after  long  boiling,  but  the  presence  of  albumin  in  the  liquid 
to  be  tested  interferes  with  the  delicacy  of  the  reaction ;  ammonia  in 
•excess  acts  in  a  somewhat  similar  manner.  By  combining  the  safranine 
test  with  a  yeast  fermentation,  fermentable  sugar  can  be  detected  in 
every  urine  ;  along  with  the  fermentable  sugar,  which  is  probably 
dextrose,  there  is  always  present  a  definite  amount  of  unfermentable 
carbohydrates.  The  ratio  of  fermentable  to  unfermentable  substances 
in  normal  urine  varies  roughly  from  1  :  3  to  1:2;  if  this  ratio  is 
much  disturbed,  the  urine  is  probably  pathological.  W.  P.  S. 

Polarimetric  Estimation  of  Starch  in  Cereals.  Carl  J. 
Lintner  ( Zeitsch .  Nahr.  Genussm.,  1907,  14,  205 — 208). — The  follow¬ 
ing  method  is  recommended  as  being  simple  and  trustworthy  :  the 
starch  is  dissolved  in  hydrochloric  acid  and  the  solution  clarified  with 
phosphotungstic  acid  before  polarisation.  2 '5  Grams  of  the  finely- 
ground  flour  are  well  mixed  with  10  c.c.  of  water,  care  being  taken 
that  all  lumps  are  broken  up,  and  20  c.c  of  hydrochloric  acid,  D  1*19, 
are  added.  After  the  lapse  of  thirty  minutes,  the  thick  solution  is 
rinsed  into  a  100  c.c.  flask  with  hydrochloric  acid,  D  1*125,  5  c.c.  of 
4%  phosphotungstic  acid  solution  are  added,  and  the  mixture  is 
diluted  to  a  volume  of  100  c.c.  with  the  dilute  hydrochloric  acid.  The 
solution  is  now  filtered  and  the  clear  filtrate  examined  in  a  200  mm. 
tube  in  the  polariscope.  The  starches  obtained  from  barley,  rye, 
wheat,  maize,  rice,  and  potato  flours  have  [o]o  202  (average),  and  from 
this  the  percentage  of  starch  in  the  flour  under  examination  is  calcu¬ 
lated.  The  results  obtained  are  from  4  to  6%  lower  than  those 
yielded  by  the  usual  inversion  process,  probably  owing  to  the  fact 
that,  in  the  latter  process,  the  pentosans  are  counted  as  starch. 

W.  P.  S. 

Separation  of  Benzoic  and  Cinnamic  Acids.  K.  Scheringa 
{Pharm.  Weekblad. ,  1907,  44,  984 — 986). — To  detect  benzoic  acid  in  the 
presence  of  cinnamic  acid,  the  sample  is  boiled  with  water  and  allowed 
to  cool.  To  the  filtrate  is  then  added  ferric  chloride,  which  gives  a 
straw-yellow  opalescence  in  the  absence  of  benzoic  acid,  but  a  brownish- 
yellow  coloration  if  this  should  be  present. 

Benzoic  acid  may  be  estimated  approximately  in  a  mixture  of  the 
two  acids  as  follows  :  about  0*7  gram  of  the  sample  is  dissolved  in 
ammonia  and  diluted  to  30  c.c.  The  bulk  of  the  cinnamic  acid  is 
then  precipitated  by  addition  of  calcium  chloride.  The  filtrate  is 
cautiously  treated  with  potassium  permanganate  to  decompose  the 
cinnamic  acid  still  in  solution,  and  the  excess  of  permanganate  is 
at  once  removed  by  a  few  drops  of  thiosulphate.  After  removing  the 
manganese  precipitate  by  filtration,  the  benzaldehyde  formed  is  boiled 
off,  and  the  benzoic  acid  is  recovered  by  adding  hydrochloric  acid  and 
repeatedly  extracting  with  ether.  L.  de  K. 

Estimation  of  Salicylic  Acid  in  Milk  and  Cream.  Cecil 

Revis  and  George  A.  Payne  {Analyst,  1907,  32,  2t>6 — 288). — Twenty 
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c.c.  of  tbe  milk,  or  20  grams  of  the  cream,  are  placed  in  a  stoppered 
flask  and  neutralised  to  litmus  paper  with  A/l  -sodium  hydroxide  solu¬ 
tion,  the  amount  thus  added  being  noted.  Forty  c.c.  of  absolute  alcohol 
are  now  added,  the  flask  is  closed  securely  and  placed  in  water  at  a 
temperature  of  95°,  and  shaken  at  frequent  intervals  for  fifteen 
minutes.  After  cooling,  an  amount  of  water  equivalent  to  the  volume 
of  the  proteins  and  fat,  less  the  quantity  of  sodium  hydroxide  used  for 
the  neutralisation,  is  added.  For  milks,  this  correction  may  be  taken 
as  2  c.c.,  but  in  the  case  of  cream  it  depends  on  the  percentage  of  fat ; 
thus  to  20  grams  of  cream  containing  50%  of  fat,  11*4  c.c.  of  water 
must  be  added  ;  with  40%  of  fat,  9*3  c.c.  of  water,  and  so  on.  The 
contents  of  the  flask  are  then  filtered;  40  c.c.  of  the  filtrate  are 
transferred  to  a  500  c.c.  flask,  100  c.c.  of  water  are  added  with 
sufficient  sodium  hydroxide  to  render  the  mixture  distinctly  alkaline, 
and  60  c.c.  are  distilled  off  slowly.  The  residue  is  washed  into  a 
250  c.c.  flask  and,  before  diluting  to  the  mark,  2  c.c.  of  potassium 
mercuric  iodide  solution  are  added  (the  latter  solution  is  prepared  by 
dissolving  135  grams  of  mercuric  chloride  and  3*32  grams  of 
potassium  iodide  in  64  c.c.  of  water  and  adding  20  c.c.  of  concentrated 
sulphuric  acid).  The  solution  is  filtered  and  100  c.c.  of  the  filtrate 
are  shaken  out  with  three  successive  quantities  of  20  c.c.  of  ether. 
The  ethereal  extracts  are  next  shaken  out  several  times  with  water 
rendered  slightly  alkaline  with  sodium  hydroxide,  the  aqueous  extracts 
being  collected  in  a  100  c.c.  flask,  to  which  is  added  an  amount  of 
sulphuric  acid  equivalent  to  the  sodium  hydroxide  used,  and  the  whole 
is  then  diluted  to  the  mark.  This  solution  is  employed  for  the 
colorimetric  estimation  of  the  salicylic  acid  in  the  usual  way  by  the 
use  of  iron,  alum,  and  a  standard  salicylic  acid  solution.  Boric  acid 
has  no  influence  on  the  results,  nor  has  benzoic  acid  even  when 
present  to  the  extent  of  five  times  the  amount  of  salicylic  acid. 

W.  P.  S. 


The  Caprylic  [Octoic]  Acid  Value  of  Butter  Fat.  R.  K.  Dons 
( Zeitsch .  Nahr,  Genussm .,  1907,  14,  333 — 342). — By  estimating  the 
amount  of  caprylic  [octoic]  acid  in  a  sample  of  butter  fat,  some 
indication  is  afforded  of  the  presence,  or  absence,  of  cocoanut  oil 
in  the  sample.  In  the  process  described  by  the  author,  the  quantity 
of  this  acid  distilling  over  during  the  estimation  of  the  Reichert- 
Meissl  value  of  the  fat  is  estimated  by  means  of  its  silver  salt;  the- 
result,  expressed  in  c.c.  of  A/10-octoic  acid  solution  for  the  5  grams  of 
butter  fat  taken,  is  termed  the  “  first  caprylic  acid  value.”  By  adding 
110  c.c.  of  water  to  the  distillation  flask,  distilling  over  a  further 
110  c.c.,  and  estimating  the  additional  quantity  of  octoic  acid  thus 
obtained,  a  “  second  caprylic  acid  value  ”  is  found  for  the  sample.  In 
the  case  of  pure  butter,  these  two  values  are  approximately  the  same, 
varying  from  1  0  to  1*6  according  to  the  Reichert-Meissl  value  of  the 
butter.  The  addition  of  10%  of  cocoanut  oil  to  the -butter  causes  an 
increase  of  from  0‘8  to  1*0  in  the  first  value,  whilst  the  second  value  is 
influenced  to  a  smaller  extent.  W.  P.  S. 
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Method  for  Estimating  the  Ratio  C02/N  in  the  Carba- 
mino-Reaction.  Max  Siegfried  ( Zeitsch .  physiol.  Chem.,  1907, 
52,  506). — Considerable  errors  are  introduced  into  the  method  for 
estimating  the  C02/N  ratio  in  amino-compounds  (Abstr.,  1905,  ii, 
332;  1906,  i,  144)  when  even  small  amounts  of  alcohol  are  present. 
Even  2  drops  of  alcoholic  phenolphthalein  solution  affect  the  result, 
and  it  is  necessary  to  use  a  solution  of  the  indicator  in  lime  water. 

J.  J.  S. 

Estimation  of  the  Cyanogen  Group  in  Slightly  Dissociated 
Salts.  Vincenzo  Borelli  ( Gazzetta ,  1907,  37,  i,  429 — 434). — 
Cyanogen  is  only  precipitated  by  silver  solutions  when  it  exists  as  a 
constituent  of  dissociated  cyanides.  For  cyanogen  compounds  which 
are  only  slightly  dissociated  in  solution,  such  as  the  compounds  of 
mercury,  the  author  gives  the  following  method  of  estimating  the 
cyanogen,  which  is  as  exact  as,  and  more  rapidly  executed  than,  that 
of  Rose.  To  the  cyanide  solution,  rendered  strongly  alkaline  with 
sodium  hydroxide  solution  (12 — 15  mols.  NaOH  per  atom  of  Hg), 
halogen-free  aluminium  powder  (4 — 5  atoms  of  A1  per  atom  of  Hg) 
is  gradually  added,  the  liquid  being  well  shaken  after  each  addition. 
The  aluminium  dissolves  rapidly,  and  the  mercury  is  deposited  first  as 
an  aluminium  amalgam  and  ultimately  as  a  liquid  globule.  *  When  a 
test  made  on  a  small  quantity  of  the  liquid  shows  that  all  the  mercury 
has  been  depo-ited  from  the  solution,  the  latter  is  filtered  and  the 
cyanogen,  now  existing  as  sodium  cyanide,  estimated  either  volumetri- 
cally  or  gravimetrically.  Analyses  of  mercuric  cyanide,  mercuric  cyano- 
nitrate,  and  mercuric  cyanoperchlorate  by  this  method  show  that  good 
results  are  obtained.  The  method  can  also  be  applied  to  solutions 
containing  chloride,  bromide,  iodide,  or  thiocyanate  ions.  To  estimate 
cyanogen  in  the  complex  iron  cyanides,  the  substance  is  heated  with  an 
excess  of  mercuric  oxide  and  the  cyanogen  in  the  filtered  solution, 
which  contains  it  as  mercuric  cyanide,  estimated  by  the  method 
described  above.  T.  H.  P. 

A  Reaction  of  Phenylcarbamine.  A.  Chwala  {Zeitsch. 
angew.  Chem .,  1907,  20,  1366 — 1367). — The  author  has  found  that 
mercuric  chloride  is  reduced  quantitatively  to  the  mercurous  state  in 
alcoholic  solution  on  addition  of  phenylcarbylamine,  and  proposes  to 
utilise  this  reaction  in  the  estimation  of  phenylcarbylamine  in  the  crude 
product.  L.  de  K. 

The  Lloyd  Reaction  as  Applied  to  Heroine  and  Veratrine. 
Daniel  W.  Fetterolf  {Amer.  J.  Phctrm.,  1907,  79,  317 — 325). — 
The  action  of  sulphuric  acid  and  potassium  dichromate  on  a  mixture  of 
morphine  and  hydrastine,  which  produces  a  bluish- violet  coloration,  is 
known  as  the  Lloyd  reaction.  The  author  has  tried  the  test,  substituting 
heroine  and  veratrine  for  morphine. 

Heroine  yields  results  somewhat  similar  to  morphine  and  apo- 
morphine.  The  only  difference  is  that  the  initial  yellow  and  brownish- 
yellow  colour  in  the  mixtures  of  morphine,  and  the  yellowish-brown 
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colour  in  the  mixtures  of  opomorphine,  is  replaced  by  a  pink  or 
reddish-brown  colour  with  heroine.  The  green  colour  observed  with 
morphine  and  apomorphine  at  the  ordinary  temperature  does  not  show 
with  heroine  unless  a  large  quantity  is  present  and  the  temperature  is 
raised  to  80 — 90°. 

The  reaction  with  veratrine  is  not  very  characteristic,  and  is  inferior 
to  the  ordinary  sulphuric  acid  test. 

Dionine,  as  may  be  expected  from  its  close  relation  to  morphine, 
also  gives  a  bluish-violet  coloration.  L.  de  K. 

Detection  of  Quinine.  J.  Abensour  (J.  Pharm.  Chim.,  1907, 
[vi],  26,  25 — 26). — The  following  modification  of  the  thalleioquinine 
reaction  for  detecting  quinine  is  more  sensitive  than  the  original 
method.  To  about  10  c.c.  of  the  liquid  to  be  examined  saturated 
bromine  water  is  added,  drop  by  drop,  until  the  fluorescence  disappears, 
and  to  the  mixture  are  then  added  its  own  volume  of  alcohol  and  one 
or  two  drops  of  ammonia  solution.  A  very  brilliant,  green  coloration 
is  thus  obtained  if  quinine  is  present.  When  the  amount  of  quinine 
is  small  and  the  coloration  feeble,  the  liquid  should  be  shaken  up  with 
a  small  quantity  of  chloroform,  which  serves  to  concentrate  the 
colouring  matter.  If  the  quinine  exists  as  a  salt,  it  should  be  dissolved 
in  a  little  alcohol  and  the  solution  diluted  with  its  own  volume  of  water 
before  applying  the  test  as  described  above. 

Slight  traces  of  quinine  (0-001  gram  per  litre)  can  be  detected  by 
adding,  to  about  10  c.c.  of  the  slightly  acidified  aqueous  solution,  one 
drop  of  each  of  the  following  solutions  :  semi -saturated  bromine  water, 
1:10  potassium  ferrocyanide  solution,  and  1  :  10  ammonia  solution  ; 
on  then  agitating  with  chloroform,  the  latter  assumes  a  red  colour. 

T.  H.  P. 

Pyrimidines.  IV.  A  Colour  Test  for  Uracil  and  Cytosine. 
Henry  L.  Wheeler  and  Treat  B.  Johnson.  ( J .  Biol.  Chem., 
1907,  3,  183 — 189). — A  characteristic  purple  colour  is  produced 
when  uracil  or  cytosine  is  dissolved  in  bromine  water  and  the 
solution  treated  with  barium  hydroxide  solution.  The  uracil  or 
cytosine  reacts  with  bromine  to  form  dibromohydroxyhydrouracil ; 
barium  hydroxide  then  converts  this  into  isodialuric  acid,  which 
immediately  undergoes  a  rearrangement  in  the  alkaline  solution  to 
give  the  purple  barium  salt  of  dialui  ic  acid.  The  presence  of  guanine, 
adeniue,  thymine,  isocytosine,  or  6-aminopyrimidine  does  not  interfere 
with  the  test.  W.  D.  H. 


Estimation  of  Mucoid  in  Urine,  Blood,  and  Tissue  Extracts. 

Clarence  E.  May  and  William  J.  Gies  ( Proc .  Amer.  Soc.  Biol. 
Chemists,  1907,  xlii.,  J.  Biol.  Chem.,  3). — Mucoids  are  not  completely 
precipitated  on  acidification  ;  moreover,  other  proteins  are  apt  to  be 
carried  down  with  the  mucoid  in  flocculent  combinations.  All  data 
hithei'to  published  as  to  the  amount  of  mucoid  in  various  fluids  and 
tissues  are  therefore  inaccurate.  W.  D.  H. 
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Benzidine  as  a  Reagent  for  Blood.  0.  Schumm  ( Pharm .  Zeit., 
1907,  52,  604). — It  is  pointed  out  that  various  samples  of  benzidine 
found  in  commerce  show  very  different  sensibilities  as  regards  their 
reaction  with  blood.  Only  such  samples  as  will  give  a  coloration  with 
1  part  of  blood  in  200,000  should  be  used.  Eight  c.c.  of  blood  at  this 
dilution,  when  mixed  with  2  c.c.  of  saturated  alcoholic  benzidine  solu¬ 
tion,  1  drop  of  acetic  acid,  and  2  c.c.  of  3%  hydrogen  peroxide,  should 
show  a  blue  coloration  within  two  minutes.  W.  P.  S. 

Guaiacum  Reaction  of  Blood.  Ernst  J.  Lesser  (Zeitsch.  Biol., 
1907,  49,  571 — 574). — The  author’s  previous  view  that  the  guaiacum 
reaction  in  blood  is  due  to  the  action  of  a  catalase  is  no  longer  held. 
The  reaction  is  given  by  blood  after  it  is  boiled.  The  constituent  of 
blood  to  which  it  is  due  is  the  pigment.  Iron-free  derivatives  of 
haemoglobin  do  not  give  it,  and  so  special  importance  attaches  to  the 
iron.  Invertebrate  blood  containing  no  haemoglobin  does  not  give  it. 

No  reference  is  made  to  the  work  of  Buckmaster  (this  vol.,  ii,  660), 
who  has  reached  the  same  conclusions.  W.  D.  H. 


Detection  of  Blood  in  Urine :  Red  Urines.  A.  Florence 
(J.  Pharm.  Chim.,  1907,  [vi],  26,  49 — 55). — The  presence  or  absence 
of  a  red  colour  in  urine  is  no  criterion  as  to  the  presence  or  absence  of 
blood.  The  spectrum  of  oxyhsemoglobin  given  by  urine  containing 
blood  often  disappears  after  the  lapse  of  an  hour. 

The  urine  should  be  examined  microscopically  for  blood-corpuscles, 
which  at  first  are  pale  yellow  and  rounded,  and  often  have  indented 
edges ;  later  the  indentations  disappear  and  the  globules  become 
vesciculous,  the  contour  alone  being  partially  or  wholly  recognisable. 
Blood-corpuscles  may  be  distinguished  from  spores  by  drying  a  pre¬ 
paration  and  then  adding  a  drop  of  water,  after  which  no  corpuscles 
are  visible,  whilst  the  spores  retain  their  characters. 

The  preparation  of  hsemin  crystals  from  urine  containing  blood  is 
best  effected  as  follows.  A  little  of  a  solution  of  1  gram  of  citric  acid 
in  saturated  aqueous  picric  acid  is  added  to  the  urine  in  a  long  cylinder 
and  the  separated,  flocculent  precipitate  centrifuged,  thrown  on  a  small 
filter,  and  washed  with  a  few  drops  of  water ;  this  precipitate  is  more 
or  less  reddish-brown  if  it  contains  blood  or  its  pigments.  A  little  of 
the  moist  precipitate  is  placed  on  a  glass  slide,  mixed  with  a  trace  of 
sodium  chloride,  dried  at  a  low  temperature  (45°),  and  examined  under 
the  microscope  to  make  sure  that  no  uric  acid  crystals  are  present. 
Glacial  acetic  acid  is  then  added,  and  the  preparation  heated  gently 
until  the  bubbles  run  together,  almost  the  whole  of  the  acetic  acid 
being  then  evaporated.  When  the  slide  cools,  the  characteristic 
crystals  of  haemin  can  be  recognised  under  the  microscope.  Another 
simple  and  rapid  test  is  to  dissolve  the  picric  acid  precipitate, 
after  complete  washing,  in  a  little  potassium  hydroxide  solution 
and  to  add  a  couple  of  drops  of  ammonium  sulphide  solution ; 
the  red  liquid  thus  obtained  readily  exhibits  the  heemochromogen 
spectrum.  Other  tests  are  also  given.  T.  H.  P. 


828  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Reactions  and  Estimation  of  Arrhenal  (Disodium  Methyl- 
arsonate)  and  Atoxyl  (Sodium  Anilinoarsonate).  J.  Bougault 
(, J ;  Pkarm.  Chim.,  1907,  [vi],  20,  13 — 20). — The  reaction  of  cacodylic 
or  methylarsonic  acid  with  a  hydrochloric  acid  solution  of  hypo- 
phosphorous  acid  (Abstr.,  1903,  ii,  339)  is  greatly  increased  in 
sensitiveness  by  the  subsequent  addition  of  1  to  2  drops  of  Nj  10 
iodine  solution.  This  reagent  has  now  been  applied  to  the  detection 
and  estimation  of  arrhenal  and  atoxyl. 

It  has  been  shown  by  Auger  (Abstr.,  1904,  i,  724)  that  the  black 
powder  precipitated  when  a  hydrochloric  acid  solution  of  hypophos- 
phorous  acid  acts  on  arrhenal  has  the  formula  (MeAs)„,  and  that  it  is 
oxidised  by  nitric  acid  to  methylarsonic  acid.  The  author  finds  that 
the  same  oxidation  is  effected  by  iodine:  MeAs  +  4I  +  3H20  = 
MeAsO(OH)2  +  4HI.  Both  the  formation  and  oxidation  of  (MeAs)n 
being  quantitative,  arrhenal  may  be  estimated  as  follows  :  Off  5 — 0'20 
gram  of  arrhenal  is  dissolved  in  1 — 2  c.c.  of  water  and  mixed  with 
15 — 20  c.c.  of  the  hydrochloric  and  hypophosphorous  acid  mixture. 
After  twelve  hours,  the  liquid  is  diluted  with  15 — 20  c.c.  of  water  and 
filtered,  the  residue  being  washed  with  water.  The  filter  and  its 
contents  are  then  introduced  into  a  beaker  with  a  known  excess 
of  Nj\Q  iodine  solution,  the  whole  being  well  shaken  and  the 
excess  of  iodine  estimated  with  thiosulphate  solution.  ■  Four  atoms 
of  iodine  correspond  with  1  mol.  of  arrhenal.  The  presence  of  free 
arsenic  in  the  (MeAs)n  may  be  recognised  as  follows.  (1)  If  after 
titration  of  the  excess  of  iodine,  the  liquid  is  saturated  with 
potassium  hydrogen  carbonate,  it  becomes  capable  of  reducing  a  further 
quantity  of  iodine,  since  only  in  alkaline  solution  does  iodine  com¬ 
pletely  oxidise  arsenic  to  arsenic  acid.  (2)  The  liquid  gives  a 
precipitate  with  magnesia  mixture. 

Atoxyl  gives  the  following  reactions  with  a  hydrochloric  acid  solution 
of  hypophosphorous  acid.  In  the  cold,  a  yellow  precipitate  is  obtained 
which  forms  gradually  when  the  amount  of  atoxyl  is  small.  The 
addition  of  a  trace  of  iodine  renders  the  reaction  very  sensitive 
and  changes  the  colour  of  the  precipitate  to  orange-yellow.  When 
the  liquid  is  heated  at  100°,  the  precipitate  rapidly  turns  brown  and 
finally  black,  and  then  contains  a  considerable  proportion  of  free 
arsenic.  The  estimation  of  atoxyl  is  carried  out  in  a  manner  exactly 
similar  to  that  described  above  for  arrhenal,  4  atoms  of  iodine 
corresponding  with  1  mol.  of  atoxyl. 

If  5  c.c.  of  normal  urine  is  heated  at  100°  for  thirty  to  forty-five 
minutes  with  10  c.c.  of  the  hydrochloric- hypophosphorous  acid  reagent 
and  a  drop  of  Nj  10  iodine  solution,  it  assumes  a  dark  brown  colora¬ 
tion,  whilst  if  0'25  milligram  of  atoxyl  or  arrhenal  is  present,  the 
intensification  of  the  colour  of  the  urine  is  but  slight ;  0'01  gram  of 
atoxyl  per  250  c.c.  of  urine  may  be  detected  with  certainty  by  the  use 
of  the  hydrochloric-hypophosphorous  acid  reagent  and  iodine  solution  as 
described  above.  T.  H.  P. 
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Optical  Properties  of  Solutions  and  of  Dissolved  Sub¬ 
stances.  I.  C.  Gh^nrveau  (Ann.  Ghim.  Phys .,  1907,  [viii],  12, 
145 — 228). — The  original  contains  a  detailed  account  of  the  author’s 
experiments  on  the  refractive  index  of  some  fifty-three  aqueous  solu¬ 
tions  of  mineral  acids,  bases,  or  salts.  The  results  obtained  in  the  case 
of  thirty-five  of  these  solutions  have  already  been  published  (compare 
Compt.  rend.,  1904,  138,  1484,  1578;  Abstr.,  1904,  ii,  641). 

M.  A.  W. 

Emission  Spectra  of  Uranium  Salts  at  Low  Temperatures. 

M.  Cantone  (Rend.  Accad.  Sci.  Pis.  Mat.  Napoli,  1907,  [iii],  13, 
149 — 156.  Compare  Becquerel,  this  vol.,  ii,  213). — The  author  has 
investigated  the  groups  of  narrow  bands  exhibited  by  the  spectra  of 
uranium  sulphate,  uranium  ammonium  sulphate,  ammonium  uranate, 
uranium  ammonium  fluoride,  uranium  potassium  acetate,  uranyl 
nitrate,  and  uranium  acetate  at  the  temperature  of  liquid  air.  It  is 
found  that  the  lines  for  each  of  these  compounds  obey  the  law 
l/A  =  i  +  m5,  where  A  is  the  wave-length  of  a  line  occupying  the 
position  m  in  the  series  ;  the  constant  B  has  the  same  value,  namely, 
about  84,  for  all  the  above  compounds,  but  the  characteristic  co¬ 
efficient  is,  in  general,  different  for  the  different  compounds. 

T.  H.  P. 

Optical  Behaviour  of  Colloidal  Metals.  Ernst  Muller  (Ann. 
Physik ,  1907,  [iv],  24,  1 — 24). — In  turbid  media  where  the  particles 
are  non-conducting,  the  direction  of  the  maximum  polarisation  of  the 
diffused  light  makes  an  angle  of  90°  with  the  incident  light.  In  the 
case,  however,  of  freshly  prepared  colloidal  gold,  platinum,  and  silver 
solutions,  the  polarisation  maxima  occur  at  the  angles  125°,  112°,  and 
97'5°  respectively,  a  result  in  harmony  with  Ehrenhaft’s  observations 
(Ann.  Physik,  1903,  [iv],  11,  489).  It  appears  therefore  that  the  gold 
particles  are  smaller  than  the  platinum  particles,  and  these  again 
smaller  than  the  silver  particles.  The  colour  transmitted  by  colloidal 
solutions  of  metals  is  not  due  only  to  the  general  diffusion  of  light  in 
these  media ;  these  solutions  must  be  regarded  as  possessing  a 
characteristic  colour  themselves.  When  colloidal  solutions  of  metals 
are  kept  for  a  considerable  time,  or  when  a  trace  of  acid  is  added,  the 
colour,  in  general,  changes  before  the  metal  is  precipitated ;  this 
change  of  colour  is  accompanied  by  a  change  in  the  position  of  the 
polarisation  maximum,  so  that  its  direction  comes  to  lie  at  an  angle  of 
90°  with  the  incident  light.  At  the  same  time,  the  polarisation  alters 
in  degree,  increasing  markedly  in  the  case  of  gold  and  platinum,  de¬ 
creasing  in  the  case  of  silver.  The  change  of  colour  and  the  precipita¬ 
tion  of  the  metals  is  hindered  by  the  addition  of  a  trace  of  gelatin, 
which,  however,  is  without  effect  on  the  polarisation  chan'ges.  The 
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optical  properties  of  colloidal  solutions  of  metals  cannot  be  interpreted 
by  reference  only  to  the  size  of  the  particles.  J.  C.  P. 

Relation  between  the  Rotary  Power  of  Optically  Active 
Substances  and  their  Chemical  Constitution.  D.  Chardin  and 
8.  Sikouski  ( J.  Russ.  Phys,  Chem.  Soc.,  1907,  39,  703 — 731. 
Compare  Guye,  Abstr.,  1890,  722;  1893,  ii,  204,  561). — Guye’sexpres- 
sion  for  the  product  of  asymmetry  contains  about  twenty-eight 
unknown  quantities ;  it  was  therefore  simplified  by  assuming  that  all 
the  centres  of  gravity  of  the  side-groups  lie  on  the  axes  of  the 
asymmetric  carbon  atom,  thus  obtaining  an  expression,  I,  with  four 
unknowns,  namely,  the  distances  of  the  C.G.’s  of  the  side-groups  from 
the  asymmetric  carbon  atom.  This  was  then  further  simplified  by 
assuming  these  distances  to  be  equal  to  II.  All  the  experimental  work 
which  has  been  performed  so  far  to  disprove  Guye’s  theory  really  only 
leads  to  the  rejection  of  formula  II.  Accepting  Guye’s  general  theory 
and  assuming  (1)  that  the  distances  of  the  C.G.’s  from  the  asymmetric 
carbon  atom  are  functions  of  the  internal  structure  and  distances  from 
one  another  of  the  atoms  in  the  side-groups  ;  (2)  that  the  atoms  rotate 
round  the  axes  uniting  them  ;  (3)  that,  in  general,  the  distances 
between  the  atoms  depend  only  on  their  nature  and  not  on  their 
position,  it  is  deduced  that  the  C.G.  of  any  side-group  describes  a 
curve  with  its  centre  on  the  continuation  of  the  corresponding  axis  of 
the  asymmetric  carbon  atom;  since  therefore  the  C.G.’s  are  constantly 
shifting  their  plane,  the  angle  of  rotation  should  alter  periodically. 
This  alteration  is  not  observed,  either  because  the  difference  in  the 
angles  is  too  small  or  the  time  is  too  short,  consequently  the  angle 
observed  is  the  average,  and  the  C.G.’s  to  be  considered  in  any  formula 
should  also  be  their  average  position,  that  is,  they  will  coincide  with  the 
centres  of  the  curves  and  will  lie  on  the  axes  of  the  asymmetric  carbon 
atom.  Therefore  in  active  aliphatic  compounds,  formula  I  is  applicable. 
Formulae  are  given  for  calculating  the  distances  of  the  C.G.’s  from  the 
asymmetric  carbon,  and,  by  employing  these  in  conjunction  with  formula 
I,  the  distances  of  the  elements  from  one  another  can  be  calculated  ; 
thus  the  distance  between  two  carbon  atoms  in  the  pentane  derivatives 
containing  one  or  two  asymmetric  carbon  atoms  is  found  to  be  4‘10. 
Again,  for  the  derivatives  of  the  amyl  alcohol,  CHMeEt*CH2R  (where 
R  =  N,  O,  S,  Cl,  Br,  &c.),  the  product  of  the  atomic  weight  of  the 
element  R  and  its  distance  from  the  carbon  atom  (termed  “  the  atomic 
product,”  even  if  the  weight  considered  is  that  of  a  group  instead  of  an 
atom)  is  a  definite  constant  for  each  series  in  the  periodic  system,  and 
equals  one-half  the  sum  or  difference  of  the  atomic  product  of  the  normal 
carbon  chain  with  either  one,  two,  three,  &c.,  carbon  atoms,  and  is 
positive  for  the  even  series,  negative  for  the  odd  series.  For  example, 
g-J>x  (the  atomic  product  of  the  carbon  chain  containing  one  carbon 
atom)  =  61-5,  139'4,  g3lz  —  222*7,  then  for  the  second  series,  that 

is,  for  the  elements,  nitrogen,  oxygen,  fluorine,  the  atomic  product 
=  139-4.  For  the  third  series,  chlorine,  for  example,  =  (61*5  +  139*4)/2 
=  100'45.  For  the  fifth  series,  bromine  —  (6 1  *5  +  134*9  -I-  222'7)/2  = 
—  211 -9.  If  the  replacement  of  one  element  by  another  changes  the 
sign  of  the  angle  of  rotation,  then  half  the  difference  must  be  taken 
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instead  of  the  sum  ;  thus,  in  the  amyl  mercaptan,  the  atomic  product 
of  sulphur  =  (139 '4  -  61  *5)/2  =  -38*9.  The  following  further  deduc¬ 
tions  are  made.  The  distance  between  the  carbon  and  oxygen  of  the 
carbonyl  group  equals  -  T9  and  is  independent  of  the  aliphatic  radicle. 
If  in  the  homologous  series  of  the  fatty  esters  in  which  the  group 
CHMeEt  is  contained  the  angle  between  the  oxygen  atoms  =  90°,  then 
the  sum  of  the  projections  of  the  atomic  products  of  the  carbonyl 
oxygen  and  of  that  of  the  alcoholic  radicle,  OR,  on  the  axis  of  rotation 
of  the  carbonyl  group  is  a  constant  and  is  independent  of  R,  also 
X/3n  +  Y/S?i  -  1  =constant  (where  X,  Y  are  the  atomic  products  of 
the  groups  OR,  CO  respectively,  and  n  the  number  of  carbon  atoms  in 
the  side-chain  combined  with  OR).  The  experiments  described  were 
all  performed  at  the  boiling  point  of  the  substances  and  with  sodium 
light,  and  the  results  agree  closely  with  those  calculated  by  using  the 
equations  and  deductions  described  above.  Throughout,  the  angle  of 
rotation  referred  to  is  that  of  the  specific,  not  the  molecular,  rotation. 
The  product  of  asymmetry  itself  bears  no  relation  to  the  sign  of  the 
angle  of  rotation,  but  the  latter  is  shown  to  depend  on  the  position  of 
the  C.G.  of  the  whole  molecule  on  one  side  or  other  of  the  plane  passing 
through  the  centre  of  the  molecule  and  dividing  into  two  equal  parts 
the  edges  of  the  tetrahedron  starting  from  the  apex  corresponding  with 
the  C.G.  of  the  heaviest  side-chain  and  directed  towards  the  C.G.’s 
of  the  two  side-chains  next  in  weight.  Thus,  if  the  introduction  of  a 
new  element  alters  the  position  of  the  C.G.  of  the  molecule  with  respect 
to  this  plane,  the  sign  of  the  angle  of  rotation  will  change ;  if  it  does 
not  do  so,  the  sign  will  remain  the  same.  Z.  K. 

Polarimetric  Researches.  III'.  Chr.  Winther  ( Zeitsch .  physikal. 
Chem.,  1907,  60,  563—589.  Compare  Abstr.,  1902,  ii,  589  ;  1904,  ii, 
4). — The  rotation  and  rotation  dispersion  have  been  determined  for 
solutions :  (1)  of  nicotine  in  water,  methyl  alcohol,  ethyl  alcohol, 
formamide,  ethylene  dibromide,  aniline,  benzene,  chloi’oform,  and  iso- 
butyl  alcohol ;  (2)  of  camphor  in  benzene,  chloroform,  ethylene 
dibromide,  and  acetic  acid  ;  (3)  of  ethyl  tartrate  in  formamide,  ethylene 
dibromide,  chloroform,  benzene,  water,  and  methyl,  ethyl,  and  iso¬ 
butyl  alcohols. 

For  the  pure  active  substances  employed,  the  following  constants 
were  obtained  at  20°:  nicotine,  [a]D  -  163'85° ;  ethyl  tartrate, 
[a]n  +  7-48°.  The  curve  showing  the  variation  of  the  specific  rotation 
of  nicotine  with  temperature  rises  regularly  until  about  80°,  where 
there  is  a  marked  bend  in  the  curve  ;  this  is  probably  connected  with 
the  changes  which  nicotine  so  readily  undergoes.  If  [a]o'5°  for 
nicotine  is  taken  as  unity,  the  values  of  the  specific  rotation  at  the 
same  temperature  with  red,  green,  light  blue  and  dark  blue  light  are 
respectively  0'767,  T252,  T803,  and  2*061  (compare  Gennari,  Abstr., 
1896,  ii,  286),  The  specific  rotation  of  nicotine,  dissolved  to  the 
extent  of  11%  in  formamide,  is  lowered  to  -  73*74°,  a  lower  value 
even  than  the  specific  rotation  in  the  corresponding  aqueous  solution. 
In  ethylene  dibromide,  the  rotation  of  nicotine  is  increased.  The 
dispersion  coefficients  deduced  for  nicotine  are  independent  of  the 
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solvent  (water  and  formamide  being  exceptions),  and  therefore  also 
of  the  concentration. 

In  dilute  solutions  of  camphor  in  chloroform,  the  rotation  increases 
with  the  dilution.  The  rotation  of  camphor  is  increased  by  solution 
in  ethylene  dibromide. 

The  specific  rotation  of  ethyl  tartrate,  deduced  from  the  rotation  of 
an  infinitely  dilute  solution  in  formamide  at  20°,  is  +  30‘40,  the  highest 
value  yet  observed  for  any  solution  of  this  substance.  Very  con¬ 
centrated  solutions  of  ethyl  tartrate  in  formamide,  like  ethyl  tartrate 
itself,  exhibit  anomalous  dispersion,  but  this  disappears  in  the  more 
dilute  solutions.  In  this  respect,  as  also  in  regard  to  the  increase  of 
the  specific  rotation,  the  influence  of  formamide  is  closely  analogous  to 
that  of  water  (compare  Walden,  Abstr.,  1906,  ii,  149).  The  specific 
rotation  of  ethyl  tartrate,  deduced  from  the  rotation  of  an  infinitely 
dilute  solution  in  ethylene  dibromide,  is  -  19°,  the  highest  negative 
rotation  yet  recorded  for  this  substance.  The  results  obtained  for 
solutions  of  ethyl  tartrate  in  the  various  solvents  are  in  harmony 
with  the  rule  that  the  maximum  rotation  of  this  substance  is  dis¬ 
placed  towards  the  red  end  of  the  spectrum  as  the  rotation  is  lessened. 

A  few  determinations  of  molecular  weight  have  been  made  by  the 
cryoscopic  method.  The  molecular  weight  of  camphor  in  ethylene 
dibromide  is  approximately  normal  in  very  dilute  solution,  and 
increases  slowly  with  the  concentration. 

The  molecular  weight  of  ethyl  tartrate  in  ethylene  dibromide  is 
normal  only  in  very  dilute  solution  ;  it  increases  rapidly  with  the 
concentration.  From  experiments  with  carbamide  dissolved  in 
formamide,  it  appears  that  the  freezing-point  depression  constant  of 
the  latter  substance  is  about  3200,  and  on  the  basis  of  this  value  it 
is  shown  that  the  molecular  weight  of  ethyl  tartrate  in  formamide  is 
normal.  The  values  obtained  by  the  cryoscopic  method  for  the 
molecular  weight  of  ethyl  tartrate  in  ethylene  dibromide  (as  just 
recorded)  and  in  benzene  (see  Patterson,  Trans.,  1902,  1132)  have 
been  generally  confirmed  by  partition  experiments  in  which  ethyl 
tartrate  was  allowed  to  distribute  itself:  (1)  between  ethylene 
dibromide  and  water,  (2)  between  benzene  and  water. 

There  are  recorded  also  in  the  table  a  number  of  densities :  (1 )  for 
mixtures  of  nicotine  and  ethyl  alcohol,  (2)  for  mixtures  of  nicotine 
and  water,  at  temperatures  between  0°  and  40°.  J.  O.  P. 

Theory  of  Optical  Rotation.  III.  IV.  V.  (General  Theory 
of  Solution.  I. — III.).  Chr.  Winther  ( Zeitsch .  physikal.  Chem., 
1907,  60,  590—625,  641 — 684,  685 — 705.  Compare  Abstr.,  1906,  ii, 
320,  822  ;  also  preceding  abstract). — The  basis  of  the  author's 
theory  ( loc .  cit.)  is  widened,  and  emphasis  is  laid  on  the  part  played 
by  the  internal  pressure.  In  order  to  determine  the  actual  internal 
pressure  of  a  solution,  it  is  necessary  to  know  the  actual  volume  of 
one  of  the  constituents  of  the  solution,  and  the  author’s  work  shows 
that  under  certain  conditions  it  is  possible  to  determine  the  actual 
volume  of  dissolved  substances.  In  this  connexion,  approximate 
values  are  calculated  for  the  internal  pressure  of  a  number  of  liquids. 
The  calculation  is  based  on  the  applicability  of  van  der  Waals’ 
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equation,  and  Amagat’s  data  on  the  compressibility  of  liquids  are 
employed.  The  following  are  the  values  obtained,  expressed  in 
atmospheres  and  valid  for  0° :  water,  4900  ;  glycerol,  3493  ;  acetic 
acid,  3143;  methyl  alcohol,  2420;  carbon  disulphide,  2200;  ethylene 
dibromide,  2114;  ethylene  dichloride,  2063;  ethyl  alcohol,  2030; 
propyl  alcohol,  1900;  carbon  tetrachloride,  1824;  benzene,  1792  ; 
acetone,  1790;  methyl  acetate,  1709  ;  chloroform,  1680;  toluene, 
1638  ;  ethyl  chloride,  1536  ;  ethyl  acetate,  1486  ;  ethyl  ether,  1220. 

In  proceeding  to  show  the  bearing  of  the  internal  pressure  on  the 
phenomena  of  optical  rotation,  the  author  formulates  three  funda¬ 
mental  propositions  from  which  he  starts:  (1)  isothermal  volume 
changes  in  homogeneous  systems  are  due  exclusively  to  change  of 
pressure  (either  external  or  internal),  to  change  of  the  degree  of 
association,  dissociation,  or  combination,  or  to  the  simultaneous  action 
of  both  causes ;  (2)  every  alteration  in  the  rotation  of  an  optically 
active  substance  is  causally  related  to  a  volume  change ;  (3)  every 
volume  change  which  is  due  alone  to  change  of  pressure,  without  the 
degree  of  association,  dissociation,  or  combination  being  affected,  is 
accompanied  by  a  change  of  rotation  which  is  proportional  to  the 
change  of  volume. 

In  this  paper,  these  principles  are  applied  chiefly  to  the  changes  in 
volume  and  rotation  which  are  observed  when  an  optically  active 
substance  is  dissolved,  or  when  the  solution  so  obtained  is  diluted. 
The  proportionality  between  change  of  rotation  and  change  of  volume 
referred  to  in  proposition  (3)  may  be  shown  to  be  valid  for  the 
following  solutions  :  nicotine  in  acetone,  ethyl  ether,  water,  benzene, 
methyl,  ethyl,  and  propyl  alcohols,  and  formamide  ;  nicotine  acetate  in 
water ;  camphor  in  phosphorus  trichloride,  carbon  disulphide,  ethylene 
dibromide,  benzene,  chloroform,  methyl,  ethyl,  propyl,  and  butyl 
alcohols,  formic,  acetic,  propionic,  and  butyric  acids ;  ^-turpentine  oil 
in  benzene,  ethyl  alcohol,  and  acetic  acid ;  lithium,  ammonium, 
sodium,  potassium,  calcium,  and  barium  eamphorates  in  water. 

In  further  developing  his  theory  of  the  relation  between  the 
internal  pressure  of  liquids  and  the  change  of  rotation  with  con¬ 
centration  and  temperature,  the  author  deals  with  the  case  in  which 
the  active  substance  is  associated.  If  the  specific  volume  is  dependent 
on  the  degree  of  association,  then  the  single  and  double  molecules 
must  have  different  specific  volumes,  and  consequently  different 
rotatory  powers.  The  influence  of  varying  degree  of  association  on 
the  change  of  specific  rotation  is  thus  shown  to  be  causally  related  to 
the  internal  pressure. 

The  case  also  where  the  constituents  of  the  mixture  or  solution 
form  a  compound  is  discussed,  and  it  follows  that  each  substance 
present  in  such  a  mixture  or  solution  has  a  constant  specific  volume 
and  a  constant  rotatory  power,  independent  of  the  concentration. 

So  long  as  a  mixture  does  not  contain  more  than  two  active 
substances  with  different  rotatory  powers,  the  relation  A[a]=&.A<£, 
where  </>  is  the  “  actual  ”  solution  volume  of  the  active  substance,  must 
be  fulfilled  exactly.  A  similar  equation  is  valid  for  the  “  calculated  ” 
solution  volume,  when  the  constituents  form  a  single  compound  with 
each  other.  In  all  other  cases,  the  use  of  the  “calculated”  solution 
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volume  instead  of  the  “  actual  ”  solution  volume  robs  the  equation  of 
its  validity. 

In  all  cases  where  the  constituents  of  a  mixture  form  no  compounds, 
the  influence  of  the  solvent  on  the  rotation  of  the  dissolved  active 
substance  at  infinite  dilution  depends  only  on  the  difference  of  the 
internal  pressures.  When  therefore  the  various  solvents  are  arranged 
according  to  the  magnitude  of  this  influence,  the  order  is  the  same 
with  different  active  solutes. 

It  is  shown  that  in  those  cases  where  change  in  degree  of  association 
is  unaccompanied  by  any  change  in  volume,  the  variation  in  molecular 
weight  with  concentration  must  be  in  harmony  with  the  law  of  mass 
action. 

The  author  finds  that  in  the  process  of  electrolytic  dissociation,  the 
volume  of  the  active  part  of  the  electrolyte  remains  constant,  so  that 
the  rotatory  power  is  not  altered  directly  by  the  dissociation  process. 
There  arises  indirectly,  however,  a  parallelism  between  degree  of 
dissociation  and  rotatory  power  by  virtue  of  the  total  volume  change 
which  accompanies  dissociation. 

The  curves  showing  the  variation  in  value  of  certain  physical 
constants  with  concentration  in  aqueous  solutions  of  nicotine  acetate 
exhibit  marked  discontinuities.  These  are  due  to  the  fact  that  within 
a  very  small  concentration  interval  a  new  compound  of  solute  and 
solvent  is  formed. 

In  the  third  paper,  the  author  proceeds  to  apply  his  theory  to 
rotation  dispersion  and  to  the  influence  of  temperature  on  rotatory 
power.  In  the  latter  case,  only  pure  active  substances  are  considered. 
The  constancy  of  the  solution  dispersion  coefficients  has  been  verified 
by  exact  measurements  with  ethyl  tartrate  solutions. 

The  importance  of  the  study  of  specific  rotation  in  relation  to  the 
general  theory  of  solution  is  emphasised.  Whereas  the  properties  of 
solutions  generally  depend  on  the  alterations  of  the  properties  of  both 
constituents  and  are  therefore  difficult  to  interpret,  a  study  of  the 
change  of  specific  rotation  throws  light  on  the  behaviour  of  one  of  the 
constituents.  The  study  of  optical  activity  is  regarded  as,  at  present, 
the  only  trustworthy  method  of  investigating  the  constitution  of 
concentrated  solutions.  J..C.  P. 

Fluorescence  and  Chemical  Constitution.  Reply  to 
Kauffmann.  Arthur  Hantzsch  ( Ber .,  1907,  40,  3536 — 3543. 
Compare  this  vol.,  i,  214,  513;  ii,  519). — Polemical.  The  salts,  both 
of  benzoquinoldisulphonic  acid  and  of  resorcinoldisulphonic  acid, 
C6II2(0H)2(S03K)2,  do  not  fluoresce  when  pure  and  in  pure  aqueous 
solution.  The  marked  fluorescence  of  the  quinol  derivative  observed 
by  Kauffmann  is  due  to  traces  of  decomposition  product0,  the  formation 
of  which  can  be  brought  about  even  by  minute  traces  of  alkali 
derived  from  the  water  or  glass  vessels  used.  The  colourless  salt 
solutions,  when  made  alkaline,  not  only  fluoresce,  but  become  yellow. 

E.  F.  A. 

Spectrophotometric  Investigations  on  the  Absorption  and 
Fluorescence  of  Resorufln.  Frances  G.  Wick  ( Physikal .  Zeitsch., 
1907,  8,  681 — 692). — The  absorption  and  fluorescence  of  resorufin  in 
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ethyl-alcoholic  solution  have  been  studied.  The  absorption  varies  with 
the  thickness  of  the  absorbing  layer  according  to  the  exponential  law 
which  expresses  the  behaviour  of  optically  normal  substances.  An 
increase  in  concentration  has  the  same  effect  as  an  increase  in  the 
thickness  of  the  absorbing  layer  if  dilute  solutions  are  used,  but  this 
does  not  hold  for  concentrated  solutions.  Change  in  concentration  of 
the  solution  is  found  to  have  no  influence  on  the  typical  fluorescence 
spectrum.  H.  M,  D. 

Fluorescence  Absorption  in  Resorufln.  Frances  G.  Wick 
( Physical .  Zeitsch.,  1907,  8,  692 — 698.  Compare  preceding  abstract). — 
An  examination  of  the  absorption  phenomena  exhibited  by  fluorescing 
resorufln  has  shown  that  the  increased  absorption  during  fluorescence 
is  independent  of  the  intensity  of  the  transmitted  light.  When  the 
thickness  of  the  absorbing  layer  reaches  a  certain  value,  further 
increase  has  no  influence  on  the  fluorescence  absorption.  The  bands 
observed  in  the  fluorescence  absorption  spectrum  coincide  with  the 
fluorescence  bands.  H.  M.  D. 

Photochemical  Reactions.  I.  Influence  of  Light  on  the 
Phosgene  Equilibrium.  Fritz  Weigert  (Ann.  PhysiJc,  1907,  [iv], 
24,  55 — 67). — The  influence  of  light  on  the  reversible  reaction, 
CO  +  Cl2  ^  COCl2,  is  purely  catalytic,  and  experiments  in  the  neigh¬ 
bourhood  of  500°  have  shown  that  the  position  of  equilibrium  suffers 
no  displacement  when  the  system  is  exposed  to  light.  For  the 
purpose  of  the  investigation,  a  furnace  is  described  in  which  the 
gaseous  mixture  could  be  heated  at  500°,  and  at  the  same  time 
exposed  to  the  action  of  light.  J.  C.  P. 

The  Laws  of  the  Action  of  Light  on  Glucosides,  Enzymes, 
Toxins,  and  Antitoxins.  Georges  Dreyer  and  Olav  Hanssen 
(Compt.  rend.,  1907,  145,  564 — 566). — It  is  well  known  that  many 
photochemical  actions,  such  as  the  decomposition  of  oxalic  acid  and 
hydriodic  acid  and  the  union  of  carbon  monoxide  and  chlorine,  are 
subject  to  the  ordinary  law  of  mass  action.  The  action  of  light  on 
glucosides,  like  saponin  and  cyclamin,  enzymes,  like  rennet  and  trypsin, 
and  on  toxins  and  immune-serum  has  been  investigated.  A  strong 
light  impairs  all  the  substances  named,  the  action  being  largely  due  to 
the  ultra-violet  rays  absorbed  by  the  glass.  The  weakening  action  pro¬ 
ceeds  regularly,  and  may  be  expressed  by  means  of  the  ordinary 
equation  for  a  unimolecular  reaction.  It  is  further  shown  that  under 
the  action  of  a  strong  light,  the  glucosides  yield  sugar,  and  also  that 
light  is  capable  of  coagulating  liquids  containing  albumin.  J.  J.  S. 

Fluorescence  of  some  Salicylic  Acid  Preparations  under 
the  Influence  of  ft-  and  y-Rays  of  Radium.  Chr.  Jensen  ( Chern . 
Zentr.,  1907,  ii,  402 — 403  ;  from  Zeitsch.  wiss.  Photograph.  Photophys. 
Pholochem.,  5,  187 — 194). — In  order  to  estimate  the  fluorescence  of 
salicylic  acid  preparations  when  exposed  to  the  action  of  radium  rays, 
strips  of  cardboard  smeared  with  the  substance  have  been  compared 
photometrically  with  a  standard  barium-platinocyRnide  strip,  the 
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strips  being  exposed  under  a  millimetre  scale  until  they  showed  the 
same  intensity.  The  relative  intensity  was  calculated  from  the 
distance  between  the  centres  of  the  surfaces  and  the  radium  prepara¬ 
tion.  The  method  gave  accurate  results,  the  average  error  not  being 
more  than  1%.  Salipyrine,  salicylamide,  barium,  cadmium,  strontium, 
and  zinc  salicylates  showed  the  most  intense  fluorescence.  The 
fluorescence  of  salipyrine  is  4'8  times  that  of  barium  platinocyanide. 
The  phenomenon  is  mainly  due  to  the  action  of  /Lrays.  The 
fluorescence  induced  by  Rontgen  rays  does  not  resemble  that  caused 
by  /Lrays.  E.  W.  W. 

Thermal  Determination  of  the  Radioactivity  of  Ordinary 
Substances.  Heinrich  Greinacher  (Ann.  Physik,  1907,  [iv],  24, 
79 — 104). — The  amount  of  heat  liberated  by  a  radioactive  substance 
does  not  stand  in  a  direct  relationship  to  the  ionisation  which  it  pro¬ 
duces.  The  radioactivity  of  an  ordinary  substance,  although  its 
ionising  power  is  very  small  (compare  McLennan  and  Burton,  Abstr., 
1903,  ii,  621),  might  yet  be  considerable  and  might  be  detected 
by  a  thermal  method.  From  this  point  of  view,  the  author  has 
examined  zinc,  cadmium,  mercury,  lead,  uranyl  nitrate,  zinc,  cadmium, 
and  magnesium  sulphates,  and  lead  nitrate  in  a  Dewar  vacuum  vessel. 
In  no  case  except  the  last  is  the  temperature  difference  between  the 
substance  and  its  surroundings  greater  than  0’01°.  In  the  case  of  lead 
nitrate,  the  unexplained  observation  was  made  that  its  temperature 
remains  one  or  more  hundredths  of  a  degree  below  the  temperature  of 
its  surroundings.  J.  C.  P, 

Rate  of  Transformation  of  the  Radium  Emanation.  G. 

Rumelin  (Phil.  Mag.,  1907,  [vi],  14,  550 — 553.*  Compare  Sackur, 
Abstr.,  1905,  ii,  367  ;  Curie,  1903,  ii,  50;  Rutherford  and  Soddy, 
ibid.,  347). — The  period  of  decay  of  the  radium]  emanation  has  been 
measured  by  a  method  which  avoids  the  measurement  of  ionisation 
currents  over  a  wide  range  of  intensity,  the  liability  of  escape  of 
emanation,  and  disturbances  of  the  homogeneous  distribution  during 
the  process  of  transference  of  ]the  emanation  into  the  testing-vessel. 
The  mean  value  obtained  in  eight  experiments  is  3'75  days,  the  separate 
value  ranging  from  3'70  to  3‘80  days.  H.  M.  D. 

Radiation  of  Uranium-X.  Max  Levin  (Physikal.  Zeitsch.,  1907, 
8,  585 — 589.  Compare  Moore  and  Schlundt,  Abstr.,  1906,  ii,  721). — 
The  rays  emitted  by  uranium-X  have  been  examined  by  absorption 
experiments  and  also  by  the  method  of  Bragg  and  Kleeman.  The 
emission  of  a-rays  is  very  improbable  according  to  the  absorption 
phenomena,  the  easily  absorbed  rays  emitted  consisting  of  j3- rays.  The 
data  obtained  in  the  second  series  of  experiments  confirm  this  result, 
and  the  conclusion  is  drawn  that  a-rays  of  ionisation-range  greater 
than  2  mm,  are  not  emitted  by  uranium-X.  H.  M.  D. 

New  Radioactive  Element.  Bertram  B.  Boltwood  (Amer. 
J.  Sci.,  1907,  [iv],  24,  370 — 372.  Compare  this  vol.,  ii,  62). — 
Evidence  has  been  obtained  that  uranium  minerals  contain  a  previously 

*  And  Physikal.  Zeitsch.,  1907,  8,  803 — 805. 
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unknown  radioactive  element,  which  emits  a-  and  /3-rays,  produces  no 
emanation,  and  resembles  thorium  in  its  chemical  properties.  The 
range  of  the  a-particle  in  air  is  smaller  than  that  of  the  particles  from 
any  other  known  radioactive  element.  The  /3-radiation  is  less 
penetrating  than  that  from  uranium.  The  name  ionium  is  proposed 
for  the  new  substance,  which  is  supposed  to  be  a  disintegration  product 
of  uranium,  and  probably  the  immediate  parent  of  radium. 

H.  M.  D. 

Corpuscular  Rays  Produced  in  Different  Metals  by  Rontgen 
Rays.  C.  D.  Cooksey  (. Amer .  J.  Sci.,  1907,  [iv],  24,  285 — 304). — The 
readily  absorbable  type  of  radiation  emitted  by  heavy  metals  when 
subjected  to  the  action  of  Rontgen  rays  has  been  examined.  The 
absorption  by  aluminium  indicates  that  this  radiation  is  corpuscular, 
the  velocity  of  the  particles  being  of  the  same  order  as  that  of  the 
cathode  ray  particles.  The  more  penetrating  the  primary  Rontgen 
rays  the  more  penetrating  is  the  corpuscular  secondary  radiation.  For 
the  more  penetrating  primary  rays,  all  the  metals  tested,  with  the 
exception  of  nickel,  give  corpuscular  rays  of  nearly  the  same  penetrating 
power.  For  the  less  penetrating  primary  rays,  the  secondary  cor¬ 
puscles  vary  with  the  nature  of  the  metal,  those  from  lead  being  the 
least  penetrating.  The  first-mentioned  secondary  corpuscles  are  homo¬ 
geneous,  the  second  are  not  homogeneous  if  the  radiation  from  tin  and 
silver  is  excepted. 

For  equal  absorptions  of  the  primary  rays  by  different  metals,  the 
number  of  corpuscles  produced  compared  with  the  number  produced  in 
a  standard  substance  (lead)  increases  with  the  density  of  the  metal. 
Silver  is  an  exception  when  highly  penetrating  primary  radiation  is 
used  for  the  comparison.  H.  M.  D. 

Canal  Rays  in  Hydrogen,  Helium,  and  Argon.  Ernst  Dorn 
( Physikal .  Zeitsch  ,  1907,8,  589 — 590). — A  list  of  the  spectral  lines 
for  which  the  Doppler  effect  has  been  observed  in  hydrogen,  helium,  and 
argon  is  given.  H.  M.  D. 

Zeeman  Effect  with  Magnesium,  Calcium,  Strontium,  Zinc, 
Cadmium,  Manganese,  and  Chromium.  William  Miller  (Ann. 
Physik ,  1907,  [iv],  24,  105  — 136). — The  spectra  of  the  metals  named 
have  been  examined,  and  the  observed  lines  are  recorded  in  full. 

J.  C.  P. 

Potential  and  Nature  of  Alloys.  Nicolai  A.  Pushin  (J.  Russ. 
Phys.  Chem.  Soc.,  1907,  39,  869 — 897.  Compare  this  vol.,  ii,  774). — - 
The  alloys  of  lead  with  copper,  silver,  bismuth,  antimony,  and  arsenic 
are  not  chemical  compounds.  With  the  exception  of  the  lead-copper 
alloys,  they  form  solid  solutions  of  very  low  concentration,  although  in 
the  case  of  the  lead-bismuth  alloys  these  solutions  are  not  indicated  on 
the  potential  curve. 

As  the  metals,  chromium,  manganese,  iron,  cobalt,  and  nickel,  are 
added  to  tin,  the  alloys  become  gradually  harder  and  more  brittle.  The 
potential  curve  indicates  no  solid  solutions,  but  the  following  com- 
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pounds  exist,  NiSn,  CoSn,  both  having  a  potential  lower  than  either  of 
the  metals  of  which  they  are  composed  :  SnMn2,  at  the  composition 
66%  manganese,  and  Mn3So,  which  is  crystalline  and  contains  75% 
manganese  ;  Fe4Sn.  Tin  and  chromium  form  very  soft  alloys  and  give 
no  definite  compounds.  The  metals  of  the  first  three  groups  of  the 
periodic  system  combine  with  those  of  the  5th,  6th,  and,  to  some  extent, 
of  the  4th  group,  according  to  certain  well-defined  types,  but  the  chemical 
nature  of  some  of  these  compounds,  especially  the  bronzes,  does  not  agree 
with  the  commonly  accepted  ideas  on  valency,  and  a  detailed  study  of 
these  compounds  would  probably  serve  to  bridge  over  the  gulf  that 
still  exists  between  the  metallic  and  non-metallic  elements.  A  concise 
summary  of  all  the  results  so  far  obtained  is  given,  as  well  as  tables 
and  potential  curves  of  the  alloys  here  described.  Z.  K. 

Action  of  Depolarisers.  Fritz  Weigert  ( Zeitsch .  physical.  Chem,, 
1907,60,  513 — 552) — A.  preliminary  communication  of  the  results 
has  already  been  made  (Abstr.,  1906,  ii,  417).  Details  of  the  work 
are  now  given,  and  the  action  of  hydrogen  and  hydrogen  iodide  as 
anodicdepolarisers  is  described,  in  addition  to  the  depolarisers  previously 
examined.  J.  C.  P. 


Thermodynamics  of  Normal  Cells.  III.  Ernst  Cohen, 
Frederick  D.  Chattaway,  and  W.  Tombrock  ( Zeitsch .  physikal.  Chem., 
1907,  60,  706—727.  Compare  Abstr.,  1900,  ii,  520,  703).— The 
potential  difference  at  a  copper  electrode  immersed  in  copper  sulphate 
is  not  very  constant,  and  therefore  the  ordinary  form  of  the  Daniell 
cell  is  quite  un suited  for  accurate  work.  The  authors  show,  however, 
that  the  potential  difference  at  a  copper  amalgam  electrode  (prepared 
electrolytically)  is  very  steady,  and  independent  of  the  concentration 
of  the  amalgam  between  1%  and  16%  of  copper.  Cells  were  accordingly 
constructed  of  the  type  : 


Zinc 

amalgam. 


Saturated  solution 
of  zinc  sulphate. 


Saturated  solution  Copper 

of  copper  sulphate.  amalgam. 


The  zinc  amalgam  used  contained  1  part  of  zinc  to  9  parts  of 
mercury;  the  copper  amalgam  used  contained  12%  of  copper.  The 
E.M.F.  is  very  constant  at  all  temperatures,  and  the  authors  con¬ 
sider  that  a  Daniell  cell  of  this  construction  may  be  classed  alongside 
the  Clark  and  Weston  cells. 

The  validity  of  the  Gibbs-Helmholtz  equation  E  =  Ejne  +  T.dEjdT 
is  established  for  the  Daniell  cell.  The  value  of  Ec  at  15°  is  calculated 
from  the  thermochemical  data  to  be  55,189  cal.,  whereas  the  electrical 
measurements  lead  to  the  value  56,089  cal.  J.  C.  P. 


Neutral  Point  of  the  Hydrogen  Electrode.  Richard  Lorenz 
and  A.  Mohn  ( Zeitsch .  physikal.  Chem.,  1907,  60,  422 — 430). — The 
“  neutral  point  ”  of  the  hydrogen  electrode  means  the  E.M.F.  of  a 
platinised  platinum  electrode  charged  with  hydrogen  at  1  atmosphere 
pressure  and  immersed  in  pure  water.  This  E.M.F.  cannot  be  deter¬ 
mined  directly,  but  it  may  be  deduced  from  a  study  of  the  hydrogen 
electrode  in  acid  and  in  alkali  solutions  of  different  concentrations, 
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The  potential  of  the  electrode,  Pt  [  H2  [  acid,  increases  gradually  as 
the  concentration  of  the  acid  diminishes ;  that  of  the  electrode, 
Pt  |  H9  |  alkali,  diminishes  as  the  concentration  of  the  alkali 
diminishes.  Subject  to  the  necessary  corrections,  the  mean  of  the 
two  potential  values  found  for  an  acid  and  an  alkali  of  equal  con¬ 
centration  represents  the  neutral  point  of  the  hydrogen  electrode.  A 
number  of  cells  have  been  constructed  of  the  type 

Pt  |  H2  |  HC1  |  A/10  KC1  |  HgCl  |  Hg 
and  Pt  |  H2  |  ISTaOH  |  A/10  KC1  |  HgCl  |  Hg,  and  the  E.M.F.’s  of 
these  have  been  determined  with  different  concentrations  of  acid  and 
alkali.  The  mean  value  thus  found  for  the  neutral  point  of  the 
hydrogen  electrode,  measured  against  the  calomel  electrode,  is 
—  0*75  volt.  The  negative  sign  is  inserted  in  accordance  with 
Luther’s  system,  since  in  all  cases  the  current  in  the  cells  flows  from 
the  hydrogen  to  the  mercury  electrode,  that  is,  the  hydrogen  electrode 
is  the  negative  pole  of  the  cells,  J.  C.  P. 


Ionisation  of  Water  at  0°,  18°,  and  25°,  derived  from  Con¬ 
ductivity  Measurements  of  the  Hydrolysis  of  the  Ammonium 
Salt  of  Diketotetrahydrothiazole.  Clarence  W.  Kanolt  ( J .  Amer. 
Chem,  Soc.y  1907,  29,  1402 — 1416). — Although  the  degree  of  ionisation 
of  water  has  already  been  determined  in  several  ways,  yet  in  no  case 
can  the  value  obtained  be  regarded  as  highly  accurate.  It  was  there¬ 
fore  considered  desirable  to  re-determine  this  constant  by  measuring 
the  increase  in  conductivity  produced  by  adding  to  a  partially  hydro¬ 
lysed  salt  of  a  weak  acid  and  a  weak  base  an  excess  of  the  acid 
or  of  the  base.  For  this  purpose,  diketotetrahydrothiazole, 


COCH, 


NH— CO' 

was  selected  as  the  acid  and  ammonium  hydroxide  as  the  base.  The 
ionisation  of  both  substances  at  various  concentrations  was  determined 
by  conductivity  measurements  at  0°,  18°,  and  25°.  The  conductivity 
was  also  determined  of  solutions  of  the  salt  of  0'02A  and  0’05A 
concentration,  both  alone  and  in  presence  of  the  equivalent  amount 
and  half  the  equivalent  amount  of  the  free  acid  and  also  of  the  free 
base.  The  conductivity  of  the  completely  ionised  salt  was  determined 
by  measurements  with  0'002A  solutions.  The  method  employed  in 
carrying  out  the  experiments  is  described  with  the  aid  of  a  diagram. 

The  following  values  for  the  ionisation  constants  were  obtained. 
Ammonium  hydroxide,  13‘91  x  10~°  at  0°  ;  17T5  x  10~6  at  18°,  and 
lS'OGxlO-6  at  25°.  Diketotetrahydrothiazole,  (H3711  x  10-6  at  0°; 
0146xl0“6at  18°,  and  0‘181  x  10~6  at  25°.  Water,  0*089  x  10~H 
at  0°  ;  0‘46  x  10~u  at  18°,  and  0’82  x  10-u  at  25°.  The  concentration 
of  the  hydrogen  ions  in  pure  water  is  0  30  x  10“7  at  0°;  0’68  x  10~7at 
18°,  and  0'91  x  10— 7  at  25°.  These  values  of  the  hydrogen  ion  con¬ 
centration  of  water  are  from  16%  to  20%  lower  than  those  of  Kohlrausch 
and  Heydweiller  (Abstr.,  1894,  ii,  375).  From  the  variation  of  the 
values  with  the  tefaperature,  the  heat  of  ionisation  of  water  was 
calculated  and  found  to  be  14*5  Cal.  at  9°  and  14‘2  Cal.  at  21 ’5°, 
which  agrees  closely  with  the  values  obtained  by  Wormann  (Abstr., 
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1906,  ii,  148)  for  the  heats  of  neutralisation  of  potassium  and  sodium 
hydroxides  by  hydrochloric  and  nitric  acids.  E.  G. 

Conductivity  of  Dilute  Acids.  Friedrich  Kohlrausch  ( Zeitsch . 
Elektrochem.,  1907,  13,  645 — -646.  Compare  Bogdan,  this  vol., 
ii,  734). — The  author  does  not  agree  with  the  conclusion  drawn  by 
Bogdan  that  the  electrical  conductivity  values  of  dilute  solutions  of 
hydrochloric  and  nitric  acid  are  those  required  by  the  mass-action 
dissociation  formula.  The  data  are  more  closely  expressed  by  the 
formula  Aqq  -  A  =  Prr$,  in  which  P  is  a  constant,  AandA^  the  equivalent 
conductivity  at  concentration  m  and  at  infinite  dilution  respectively. 
This  formula  is,  moreover,  capable  of  representing  the  observed  data 
for  solutions  which  are  five  times  as  concentrated  as  the  strongest 
solutions  for  which  Bogdan  claims  agreement  with  the  dilution 
formula.  H.  M.  D. 

Electrical  Conductivity  of  Methylamine  Solutions.  Edward 
C.  Franklin  and  Harry  D.  Gibbs  ( J .  Amer.  Chem.  Soc.,  1907,  29, 
1389 — 1396). — Since  Gibbs  (Abstr.,  1906,  i,  933)  has  shown  that  liquid 
methylamine  is  a  good  solvent  for  many  substances,  it  was  considered 
desirable  to  study  the  electrical  conductivity  of  the  solutions.  The 
apparatus  was  constructed  on  the  same  lines  as  that  employed  by 
Franklin  and  Kraus  (Abstr.,  1900,  ii,  382).  Determinations  have 
been  made  of  the  conductivity  of  methylamine  solutions  of  potassium 
iodide,  acetamide,  benzenesulphonamide,  m-nitrobenzenesulphonamide, 
and  silver  nitrate.  The  results  are  tabulated  and  plotted  as  curves. 

The  conductivity  curves  for  potassium  iodide  and  m-nitrobenzene- 
sulphonamide  in  methylamine  are  similar  to  those  of  the  cyanides  of 
the  heavy  metals  in  liquid  ammonia  (Franklin  and  Kraus,  Abstr., 
1905,  ii,  298).  In  the  case  of  silver  nitrate,  the  molecular  con¬ 
ductivity  at  first  increases  with  the  dilution,  then  decreases,  and 
afterwards  increases  again.  An  explanation  of  this  peculiar  behaviour 
is  suggested.  E.  G. 

Electrical  Conductivity  of  Solutions  of  Organic  Acids  in 
Liquid  Hydrogen  Chloride  and  Bromide.  Ebenezer  H. 
Archibald  (J.  Amer.  Chem.  Soc.,  1907,  29,  1416 — 1439). — It  has  been 
shown  previously  (this  vol.,  ii,  526)  that  most  of  the  organic  hydroxy- 
compounds  dissolve  in  liquid  hydrogen  bromide  to  form  solutions  of 
considerable  conductivity.  The  investigation  has  now  been  extended 
to  the  organic  acids. 

Walker,  McIntosh,  and  Archibald  (Trans.,  1904,  85,  1098)  found 
that  several  of  the  organic  acids  yield  conducting  solutions  with  liquid 
hydrogen  chloride,  but  that  in  the  case  of  hydrogen  bromide  solutions 
the  conductivity  was  so  small  as  to  be  scarcely  measurable.  The 
method  followed  in  the  present  investigation,  however,  has  shown  that 
the  conductivity  of  many  acids  when  dissolved  in  hydrogen  bromide 
can  be  determined  over  a  considerable  range  of  dilution. 

The  monobasic  acids  of  the  benzene  series  and  the  lower  members 
of  the  paraffin  series  give  conducting  solutions  with  both  solvents ; 
formic  acid,  however,  does  not  dissolve  in  hydrogen  bromide,  and  yields 
only  a  feebly  conducting  solution  with  hydrogen  chloride. 
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The  dibasic  acids  of  the  oxalic  acid  group  seem  to  be  insoluble  in 
both  solvents,  whilst  those  of  the  ethylene  group,  racemic  and  fumaric 
acids, although  not  yielding  conducting  solutions  with  hydrogen  bromide, 
show  fair  conductivity  in  hydrogen  chloride. 

Glycollic  and  lactic  acids  do  not  give  conducting  solutions.  Salicylic 
acid  shows  considerable  conductivity  in  both  solvents,  whilst  ^-hydroxy- 
benzoic  acid  conducts  slightly  in  hydrogen  chloride,  but  not  at  all  in 
hydrogen  bromide.  Phthalic  acid  forms  good  conducting  solutions 
with  hydrogen  chloride,  but  isophthalic  acid  appears  to  be  insoluble  in 
this  liquid. 

Mono-  and  di-hydroxy-dibasic  acids  do  not  yield  conducting  solutions 
with  either  solvent.  In  general,  the  greater  the  number  of  carboxyl 
or  hydroxyl  groups  in  the  molecule,  the  less  likely  is  the  substance  to 
dissolve. 

The  molecular  conductivities  and  temperature  coefficients  of  con¬ 
ductivity  of  several  acids  are  tabulated  ;  the  former  are  also  plotted 
as  curves.  The  molecular  conductivity  of  the  hydrogen  bromide 
solutions  decreases  rapidly  with  increasing  dilution,  except  in  the  case 
of  salicylic  acid,  in  which  it  increases  with  dilution.  The  molecular 
conductivity  of  the  more  dilute  hydrogen  chloride  solutions  increases 
as  the  dilution  increases,  but  in  all  the  concentrated  solutions  it  in¬ 
creases  rapidly  with  decreasing  dilution. 

In  the  paraffin  series,  the  conductivity  of  hydrogen  chloride  solutions 
increases  in  the  order  butyric,  propionic,  acetic  acid,  but  formic  acid 
has  a  much  lower  conductivity  than  any  of  these. 

The  temperature  coefficients  are  positive  in  all  cases,  but  vary  greatly 
in  magnitude  for  different  acids  of  the  same  series.  It  has  been 
found  that  the  temperature  coefficient  increases  with  the  con¬ 
centration. 

Acetic,  butyric,  and  benzoic  acids  have  a  higher  conductivity  in 
halogen  hydrides  than  in  aqueous  solutions  of  the  same  concentration. 

In  cases  in  which  the  molecular  conductivities  as  calculated  from 
the  expression  kV  decrease  with  dilution,  recalculation  from  the 
expression  kVu,  where  n  is  the  number  of  molecules  of  the  solute 
associated  with  the  solvent  to  form  the  electrolyte,  gives  values  which 
vary  with  dilution  in  the  same  way  as  the  molecular  conductivities 
vary  for  aqueous  solutions  of  inorganic  electrolytes  (compare  Steele, 
McIntosh,  and  Archibald,  Phil.  Trans.,  1905,  205,  99).  E.  G. 

Conductivity  of  Electrolytes  in  Aqueous  Solutions  of 
Gelatin.  A.  Dumanski  ( Zeitsch .  physikal.  Chem.,  1907,  60,  553 — 562). 
— The  electrolytes  chiefly  studied  were  potassium  chloride,  sulphate, 
and  phosphate.  If  stg  represents  the  specific  conductivity  in  the 
gelatin  solution,  xw  the  specific  conductivity  of  the  same  electrolyte  in 
water,  and  tt  the  diminution  in  the  section  of  the  conductor,  owing  to 
the  presence  of  the  non-conducting  gelatin,  then,  according  to  the 
author’s  experiments,  xff/(l  —  Tr)  is  not  very  different  from  xw.  It  is 
shown  that  potassium  chloride  has  almost  the  same  concentration  in 
the  gelatin  as  in  the  water,  and  favours  the  swelling  of  the  gelatin. 
It  is  found  that  for  salts  which  favour  the  swelling  of  gelatin 
and  lower  its  setting  point.  x„l(  l  —  7r)  is  alwavs  less  than  aj,„.  J.  C.  P. 
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The  Electrolytic  Dissociation  of  Fused  Salts.  Kurt 
Arndt  ( Ber .,  1907,40,  3612 — 3614.  Compare  this  vol*  ii,  598). — A 
reply  to  Lorenz  (this  vol.,  ii,  665).  The  coefficient  of  internal  friction 
of  a  completely  dissociated  fused  salt  is  a  function  of  the  three 
coefficients  of  friction  between  the  cations  and  anions,  between  the 
cations  and  cations,  and  between  the  anions  and  anions.  Foussereau’s 
law  that  the  electrical  resistance  of  a  fused  salt  is  proportional  to  its 
coefficient  of  internal  friction  applies  only  when  this  is  proportional 
to  the  coefficient  of  friction  between  the  cations  and  anions,  which 
alone  is  concerned  with  the  electrical  conductivity.  G.  Y. 

Thermoelectricity  of  Nickel  (Influence  of  Foreign  Metals). 
Hector  P^cheux  ( Compt .  rend.,  1907,  145,  591 — 593.  Compare 
Abstr.,  1906,  ii,  758). — Examination  of  three  specimens  of  nickel 
containing  :  (1)  0'80%  of  copper,  0-20%  of  carbon  and  silicon,  and  traces 
of  iron  and  cobalt ;  (2)  0  20%  of  copper,  0T5%  of  cobalt  and  traces  of 
iron,  and  (3)  1'5%  of  iron,  0‘5%  of  cobalt,  0T%  of  carbon  and  silicon, 
and  traces  of  copper,  shows  that  the  first  is  hard,  brittle,  and  the  most 
fusible,  the  second  soft  and  of  intermediate  fusibility,  and  the  third 
rather  hard  and  the  least  fusible.  Thus  copper  rather  than  carbon 
increases  the  fusibility,  whilst  iron  diminishes  it ;  carbon  increases  the 
hardness. 

Thermoelectric  couples  of  these  samples  of  nickel  with  pure  copper 
have  been  made  and  the  variation  of  the  E.M.F.  with  temperature 
studied.  The  curves  representing  this  variation  are  roughly  parabolic, 
exhibiting  maximum  and  minimum  points  at  t°M  and  t°m  respectively. 
The  values  of  t°M  and  t°m  are  (1)  240°  and  380° ;  (2)  235°  and  398°  ;  (3) 
220°  and  366°.  The  three  curves  are  not  parallel,  inversion  takes 
place  between  samples  (1)  and  (2)  at  402°,  between  (l)and  (3)  at  200°, 
and  between  (2)  and  (3)  at  180°.  Annealing  the  couples  for  twenty 
hours  at  640°  increases  the  E.M.F.,  but  not  to  the  same  extent.  The 
inversion  temperature  of  (1)  and  (3)  remains  200°,  but  that  of  (1)  and 
(2)  is  reduced  to  390°.  After  annealing,  the  E.M.F.  of  the  couples 
remains  constant.  The  simultaneous  existence  of  copper  and  cobalt  in 
nickel  apparently  produces  more  marked  deviations  in  the  variation  of 
the  E.M.F.  E.  H. 

Electrolytic  Valve  Action  Exhibited  by  the  Metals 
Magnesium,  Antimony,  and  Bismuth.  Gunther  Schulze 
(Ann.  Fhysik,  1907,  [iv],  24,  43 — 45). — Magnesium  exhibits  a  valve 
effect,  not  only  in  potassium  hydroxide  and  carbonate  solutions,  but 
also  in  a  solution  of  sodium  phosphate  containing  ammonia.  Anti¬ 
mony  and  bismuth  exhibit  the  effect  in  nearly  all  electrolytes,  and 
the  potential  difference  against  which  the  “valve”  holds  out  is  in 
some  cases  as  high  as  600 — 700  volts.  The  valve  effect  is  in  all  cases 
due  to  the  formation  of  a  layer  of  oxide  on  the  surface  of  the  anode 
metal  (compare  Taylor  and  Inglis,  Abstr.,  1903,  ii,  260  ;  Fischer, 
ibid.,  ii,  587).  J.  C.  P. 

Platinum  Resistance  Furnace  for  Melting  Points  and 
Combustions.  Samuel  A.  Tucker  ( J .  Amer.  Chem.  Soc.,  1907,  29, 
1442 — 1444). — A  small  furnace  is  described,  suitable  for  obtaining 
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temperatures  between  800°  and  1300°.  It  consists  essentially  of  a 
quartz  tube  wound  with  platinum  tape  to  the  ends  of  which  short 
pieces  of  platinum  wire  are  welded  to  serve  as  leads.  The  walls  of 
the  furnace  are  made  of  sheet  asbestos,  and  the  space  between  the 
walls  and  the  quartz  tube  is  filled  with  infusorial  earth.  A  diagram 
of  the  apparatus  is  given.  E.  G. 

Calorimetric  Resistance  Thermometers  and  the  Transi¬ 
tion  Temperature  of  Sodium  Sulphate.  H.  C.  Dickinson  and 
E.  F.  Mueller  (J.  Amer.  Chem.  Soc.,  1907,  29,  1381— 1388).— The 
construction  of  a  form  of  resistance  thermometer  for  calorimetric  work 
is  described  which  has  been  found  suitable  for  temperature  deter¬ 
minations  between  0°  and  100°.  Two  of  these  thermometers  were 
compared  with  four  standard  mercury  thermometers  of  the  U.S. 
Bureau  of  Standards,  and  were  calibrated  by  means  of  Callendar’s 
formula,  t  - pt  —  8{(</100)  -  1}£/100.  The  transition  temperature  of 
sodium  sulphate  was  determined  with  these  thermometers  and  found 
to  be  32-384°,  which  is  practically  identical  with  the  value  obtained  by 
Richards  and  Wells  (Abstr.,  1903,  ii,  401).  The  calibration  of 
resistance  thermometers  can  be  carried  out  very  accurately  by  using 
Callendar’s  formula  and  determining  the  constant  S  from  the  transi¬ 
tion  temperature  of  sodium  sulphate.  It  is  shown  that  these  thermo¬ 
meters  can  be  used  to  reproduce  the  international  hydrogen  scale  to 
within  about  0'002°.  E.  G, 

Condensation  Nuclei  produced  by  Cooling  Gases  to  Low 
Temperatures.  Gwilym  Owen  and  A.  LI.  Hughes  (Phil.  Mag., 
1907,  [vi],  14,  528 — 538). — Different  gases,  after  having  been  cooled 
to  a  sufficiently  low  temperature,  show  the  presence  of  condensation 
nuclei  on  admission  to  the  cloud  chamber  of  a  Wilson  expansion 
apparatus.  For  each  gas  there  is  a  more  or  less  definite  critical 
temperature  below  which  it  must  be  cooled  before  the  formation  of 
these  nuclei  can  be  detected.  Below  this  temperature,  the  number  of 
nuclei  increases  rapidly  with  the  degree  of  cooling,  the  maximum 
effect  being  obtained  when  the  cooling  is  sufficient  to  cause  some  of 
the  gas  to  turn  (or  to  be  on  the  point  of  turning)  into  the  liquid 
state.  The  number  of  nuclei  is  independent  of  the  time  of  cooling 
and  of  the  amount  of  the  expansion  to  which  the  gas  is  subjected  in 
the  cloud  apparatus.  The  nuclei  are  very  persistent,  and  the  small 
degree  of  supersaturation  required  to  cause  condensation  in  them 
indicates  that  they  are  of  considerable  size.  For  a  particular  gas,  the 
“  critical  temperature  ”  falls  with  the  pressure  of  the  cooled  sample. 
For  air,  under  pressures  of  101,  80,  and  41  cms.  of  mercury,  the 
observed  “critical  temperatures”  were  respectively  -140°,  -145°, 
and  -  160°.  No  nuclei  were  ever  detected  in  hydrogen  until  it  had 
been  cooled  to  -  175°.  For  carbon  dioxide  at  pressures  of  117,  80, 
and  35  cms.,  the  observed  temperatures  were  —66°,  —70°,  and  -73° 
respectively. 

It  is  shown  that  the  production  of  the  nuclei  cannot  be  due  to  any 
direct  action  on  the  walls  of  the  cooled  containing  vessel  or  to  traces 
of  water  vapour  in  the  gas.  As  an  explanation  of  the  phenomena,  it 
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is  tentatively  suggested  that,  at  temperatures  considerably  higher  than 
the  liquefaction  temperatures,  the  molecules  of  the  gas  form  aggre¬ 
gations  of  considerable  size  (incipient  liquefaction)  capable  of  persisting 
for  a  long  time  after  the  gas  has  regained  its  normal  temperature. 

H.  M.  D. 

Specific  Heat  of  Nitrogen,  Carbon  Dioxide,  and  Water 
Vapour  up  to  1400°.  Ludwig  Holborn  and  Fritz  Henning 
[Ann.  Physilc,  1907,  [iv],  23,  809 — 845.  Compare  Abstr.,  1906, 
ii,  147;  also  Holborn  and  Austin,  Wiss.  Abh.  der  Phys.-Techn. 
Reichsanstalt,  1905,  4,  131). — The  determinations  of  the  mean  specific 
heat  of  nitrogen,  carbon  dioxide,  and  water  vapour  previously  carried 
out  up  to  800°  have  now  been  extended  to  1400°.  For  this  purpose, 
the  nickel  tubes  in  the  original  apparatus  have  been  replaced  by 
platinum  tubes.  For  a  description  of  the  calorimeter  and  the  heating 
apparatus,  the  original  must  be  consulted.  The  following  formulae  are 
given  as  representing  the  dependence  of  the  mean  specific  heat 
(coe)  between  0°  and  6°  on  the  temperature:  nitrogen,  co’0  =  0-2350  + 
0  000019# ;  carbon  dioxide,  c0,e  =  0-2010  +  0-00007420- Ofi71802; 
water  vapour,  (1)  cioo  $  =  0-4669  —  O'OOOO1680  +  O0744#2 ;  (2)  000,0  = 
0-4544  +  0-006925  x  10 '°0075130. 

The  variation  of  the  specific  heat  of  nitrogen  with  the  temperature 
agrees  with  the  results  obtained  in  explosion  experiments  by  Mallard 
and  Le  Chatelier  and  by  Langen.  For  carbon  dioxide  and  water 
vapour,  the  specific  heat  values  obtained  in  these  experiments  are 
considerably  smaller  than  those  given  by  the  explosion  method. 

H.  M.  D. 

Character  of  Melting-Point  and  Clearing-Point  Curves 
for  Fluid-Crystalline  Substances  and  their  Mixtures.  Alex. 
D.  Bogojawlensky  and  N.  Winogradoff  ( Zeitsch .  physikal.  Ghem., 
1907,  60,  433 — 440). — p-Azoxyphenetole  and  p-azophenetole  are 
isomorphous  and  form  a  complete  series  of  mixed  crystals.  The  freezing- 
point  curve  and  clearing-point  curve  are  both  almost  straight  lines. 
They  intersect  each  other,  so  that  there  is  in  the  temperature-con¬ 
centration  diagram  a  field  of  stable  and  a  field  of  labile  fluid  crystals. 
The  clearing  point  for  pure  p-azophenetole  is  155°,  4*5°  below  its 
freezing  point,  and  can  be  observed  by  allowing  the  fused  substance  to 
become  supercooled  in  a  sealed  glass  tube.  jo-Azophenetole  has  a  transi¬ 
tion  point  at  97 ‘2° ;  the  temperature  at  which  this  transition  takes  place 
is  very  markedly  lowered  by  increasing  addition  of  ju-azoxyphenetole. 

The  freezing-point  curve  for  mixtures  of  jo-azoxyanisole  and  p- azo- 
anisole  has  a  eutectic  point,  and  the  clearing-point  curve  cuts  that 
branch  along  which  separation  of  p-azoanisole  takes  place.  Observa¬ 
tion  of  the  cleaving  point  has  been  possible  only  with  mixtures  con¬ 
taining  from  60 — 100%  of  jo-azoxyanisole,  but  extrapolation  of  the 
directly  observed  freezing-point  curve  indicates  that  if  it  were  possible 
to  supercool  p-azoanisole  to  such  an  extent,  it  would  be  found  to  have 
a  clearing  point  about  108°.  The  existence  of  a  fluid-crystalline 
modification  like  this  (that  is,  at  temperatures  below  the  freezing 
point)  may  be  described  as  latent,  and  the  fluid  crystals  formed  in 
such  a  case  are  to  be  regarded  as  labile. 
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The  freezing-point  curve  of  ^-azophenetole  and  p- azoanisole  has  a 
eutectic  point.  The  clearing  points  of  pure  jo-azophenetole.  (as  already 
mentioned)  and  of  several  mixtures  containing  gradually  increasing 
quantities  of  ^-azoanisole  are  found  to  lie  below  their  respective 
freezing  points.  Two  clearing  points  have  been  observed  also  on  the 
other  side  of  the  eutectic ;  there  the  distance  of  the  clearing-point 
curve  below  the  freezing-point  curve  becomes  much  greater.  Extra¬ 
polation  indicates  again  that  the  labile  clearing  point  of  p  azoanisole 
would  lie  about  108°. 

The  results  obtained  by  the  authors  throw  light  on  recent  observa¬ 
tions  made  on  fluid  crystals  (see  Lehmann,  Abstr.,  1906,  ii,  837 ; 
Vorlander,  this  vol.,  ii,  70;  Vorlander  and  Gahren,  this  vol.,  ii,  441). 

J.  C.  P. 

Molten  Hydrated  Salts  as  Solvents  for  the  Freezing- 
Point  Method.  II.  J.  Livingston  R.  Morgan  and  E.  T.  Owen 
(J.  Amer.  Chem.  Soc.,  1907,  29,  1439 — 1442). — Morgan  and  Benson 
(this  vol.,  ii,  747)  have  given  an  account  of  a  study  of  fused  hydrated 
calcium  chloride,  lithium  nitrate,  and  sodium  chromate  as  solvents  for 
the  determination  of  molecular  weights  by  the  freezing-point  method. 
The  investigation  has  now  been  extended  to  three  other  fused  hydrated 
salts,  namely,  calcium  nitrate,  Ca(N03)2,4H20,  fr.  p.  42'31°;  zinc 
nitrate,  Zn(N03).2,3H20,  fr.  p.  44,07°,  and  manganous  nitrate 
Mn(N(J3)2,3H20,  fr.  p.  34‘81°.  The  freezing-point  constants  for 
these  sails  are  59  4°,  58'6°,  and  67‘4°  respectively.  The  depressions 
of  the  freezing  point  of  these  fused  salts  produced  by  various  substances 
are  tabulated. 

The  heats  of  fusion  of  zinc  nitrate,  Zn(N03)2,3H20,  and  manganous 
nitrate,  Mn(N03)2,3H20,  have  been  calculated  from  the  freezing-point 
constants,  and  found  to  be  34’3  and  28’09  cal.  per  gram  respectively. 

E.  G. 

Determinations  of  Molecular  Weight  and  Conductivity  in 
Nitrobenzene.  Ernst  Beckmann  and  Georg  Lockemann  ( Zeitsch . 
physikal.  Chem.,  1907,  60,  385 — 398). — The  authors  confirm  TIansen’s 
conclusions  (Abstr.,  1904,  i,  725)  as  to  the  hygroscopic  nature  of 
nitrobenzene.  The  freezing  point  of  freshly  distilled  and  crystallised 
nitrobenzene  can  be  raised  0‘4°  by  prolonged  passage  of  carefully-dried 
air.  The  value  .70  hitherto  taken  for  the  freezing-point  depression 
constant  of  nitrobenzene  is  valid  only  for  the  moist  substance  ;  with 
properly  dried  nitrobenzene,  the  value  of  the  constant  is  80  or  more, 
as  deduced  from  experiments  with  the  solutes  iodine  and  benzil. 
Benzoic  acid  associates  in  nitrobenzene  to  double  molecules,  whilst 
cinnamic  acid  also  associates,  although  to  a  less  extent.  Hydrogen 
chloride  in  nitrobenzene  is  associated  ;  the  association  is  greater  in  the 
perfectly  dried  than  in  the  moist  nitrobenzene  and  increases  with 
dilution  ;  in  the  most  dilute  solutions,  the  calculated  molecular  weight 
has  about  five  times  the  normal  value.  The  molecular  conductivity  of 
hydrogen  chloride  dissolved  in  nitrobenzene  is  exceedingly  small,  and 
in  the  dried  solvent  is  only  a  third  or  a  fourth  of  what  it  is  in  the 
moist  solvent ;  the  molecular  conductivity  increases  with  dilution. 
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The  hygroscopic  nature  of  nitrobenzene  is  probably  responsible  for 
the  variations  that  have  been  observed  in  several  of  its  physical 
constants. 

The  results  obtained  for  hydrogen  chloride  dissolved  in  benzene  are, 
in  general,  analogous  to  those  obtained  with  nitrobenzene  as  solvent. 

J.  C.  P. 

Lower  Critical  Temperature  of  Solution  of  Two  Liquids. 
Y.  I.  Dolgolenko  (J.  Puss.  Phys.  Chem.  Poe.,  1907,  39,  841 — 854). — 
The  effect  on  the  solubility  of  secondary  butyl  alcohol  in  water  .by  a 
rise  or  fall  in  temperature  was  determined  by  the  appearance  or  dis¬ 
appearance  of  turbidity  in  the  solution.  By  this  method,  which  is 
sensitive  to  0’05°,  various  fractions  of  the  same  alcohol  wei'e  tested, 
with  the  result  that  they  were  not  found  to  be  identical,  and  suggested 
the  admixture  of  a  small  quantity  of  the  tertiary  alcohol,  and 
possibly  also  hydrates  of  alcohol,  which  decompose  at  higher  tempera¬ 
tures.  This  was  confirmed  by  various  tests  and  also  by  the  addition 
of  the  tertiary  alcohol,  when  the  curve  altered  in  accordance  with  the 
theory.  The  presence  of  a  lower  critical _  temperature  of  solution  is 
not  considered  to  be  the  normal  condition  of  a  binary  system,  but  is  in 
all  cases  due  to  the  presence  of  a  third  substance.  Contrary  to  Roth¬ 
mund  (Abstr.,  1898,  ii,  503)  and  Timmermann  (this  vol.,  ii,  229),  the 
natural  curve  for  any  pair  of  liquids  is  considered  to  be  of  a  parabolic 
form.  Z.  K. 


[Calorimetric  Studies.]  Adolf  Winkelmann  ( Zeitsch .  physikal. 
Chem.,  1907,  60,  626 — 637.  Compare  Bose,  this  vol.,  ii,  332,  333). — 
The  author  records  results  obtained  by  him  more  than  thirty  years  ago 
for  the  heat  of  mixture  of  ethyl  alcohol  and  water  in  various  propor¬ 
tions  and  at  three  different  temperatures.  The  results  are  in  good 
agreement  with  those  recently  published  by  Bose  ( loc .  cit.). 

J.  C.  P. 


Position  Isomerism  and  Heat  of  Combustion.  Lawrence  J. 
Henderson  [Zeitsch.  physikal.  Chem.,  1907,  60,  413 — 421.  Compare 
Abstr.,  1905,  ii,  145). — Available  thermochemical  data  are  employed 
to  show  that  the  difference  in  the  heat  of  combustion  involved  in 
the  replacement  of  one  group  by  another  may  vary  according 
to  the  position  occupied  by  some  other  group  in  the  molecule. 
The  most  striking  case  recorded  in  the  paper  is  the  influence  of  the 
carboxyl  group  on  the  replacement  of  a  methyl  group  by  a  carboxyl 
group.  This  will  be  made  clear  by  the  following  lines,  in  which  the 
numbers  represent  differences  in  the  heats  of  combustion  : 


•CHyCOjjH.. 


CH8-CQ.2H 
CH, 

ch: 

CHa 
CIL 


CH5 

CHr 

CH„ 


2-co2h 

;*co*h 

o-CO.,11 


C02H-C02H . 

co2h-ch2-co2h 


co2h- 

co2h- 

C02H' 


CH 

CH 

CH 


2J2 

2.3 

2J8 


•co2h 

•co2h 

•co2h 


147  Cal. 
157  Cal. 
163  Cal. 
162  Cal. 
161  Cal. 
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When  the  second  carboxyl  group  is  in  the  a-position,  the  change  in  the 
heat  of  combustion  associated  with  the  change  CH3  — >■  C02H  is  13  Cal. 
less  than  the  “normal”  value  reached  when  the  second  carboxyl  group  is 
very  distant ;  with  this  group  in  the  /8-position,  the  difference  is  3  Cal. 
less  than  the  normal  value ;  with  the  second  carboxyl  group  in  the  y-, 
8-,  or  e-position,  the  difference  is  about  2 '5  Cal.  greater  than  the  normajl 
Value ;  thereafter,  approximation  is  made  to  the  normal  value.  The 
conclusion  drawn  is  that  the  valency  energy  of  the  linking  between 
two  atoms  varies  with  the  conditions.  J.  C.  P. 

[Application  of  Thermal  Analysis  to  Ternary  Systems.] 

R.  Sahmen  and  A.  von  Vegesack  ( Zeitsch .  physikal.  Chem.,  1907,  60, 
507—509.  Compare  this  vol.,  ii,  532). — A  reply  to  Janecke  (this  vol., 
ii,  666).  J.  C.  P. 

Action  of  Methylene- Blue  on  Cotton  Fibre.  J.  O.  Wakelin 
Barratt  and  Edward  S.  Edie  ( Bio-Chem .  J.,  1907,  2,  443 — 457). — The 
action  is  best  interpreted  as  a  mixed  process  of  chemical  combination 
and  adsorption,  the  former  being  the  chief  process.  W.  D.  H. 

Influence  of  Electrolytes  and  of  other  Conditions  on  the 
Osmotic  Pressure  of  Colloids.  Ralph  S.  Lillie  ( Amer .  J.  Physiol., 
1907,  20,  127 — 169). — The  osmotic  pressure  of  gelatin  and  egg-white 
was  measured  by  a  direct  method.  It  is  not  affected  by  non¬ 
electrolytes,  is  increased  by  acid  and  alkali,  and  decreased  by  salts  in 
an  order  which  is  stated  ;  the  depression  is  a  function  of  both  anion 
and  cation.  The  influence  of  shaking,  temperature,  mode  of  prepara¬ 
tion,  rate  of  admixture  with  electrolyte  and  other  factors  is  also 
considered.  W.  D.  H. 

Relations  between  Solvents  and  Solutes.  Iwan  Ostromys- 
slensky  ( J .  pr.  Chem.,  1907,  [ii],  76,  264 — 267). — Solvents  for  organic 
substances  may  be  divided  into  two  classes  :  the  solvent  power  of 
those  of  the  first  class,  which  includes  solvents  such  as  water,  alcohol, 
and  ether,  is  not  dependent  on  the  constitution  of  the  solute  j  the 
solvents  of  the  second  class,  on  the  other  hand,  are  constitutionally 
related  to  the  solute.  The  relations  between  the  solute  and  the 
solvents  of  the  first  class  are  generalised,  so  far  as  known,  in  the 
statement  that  the  majority  of  the  members  of  a  group  of  compounds 
are  soluble  or  insoluble  in  a  given  member  of  the  first  class ;  thus  all 
hydrocarbons  are  insoluble,  or  only  very  sparingly  soluble,  in  water. 
The  author  enunciates  now  the  following  three  of  the  laws  regulating 
the  relation  of  a  solute  to  solvents  of  the  second  class. 

(1)  All  compounds  are  soluble  in  their  homologues. 

(2)  All  position-isomerides  are  soluble  in  each  other. 

(3)  All  polysubstitution  derivatives  of  a  substance  are  soluble  in 
each  other,  so  long  as  one  and  the  same  group  is  substituted  for 
hydrogen. 

These  three  laws  are  discussed  and  illustrated  by  reference  to  a 
number  of  organic  compounds  and  their  solubilities.  G.  Y. 

Common  Critical  Curve  for  Solutions  in  Pentane.  Mieczyslaw 
Centnerszwer  and  A.  Kalnin  ( Zeitsch .  physikal.  Chem.,  1907,  60, 
441 — 450). — The  critical  phenomena  exhibited  by  solutions  of  the 
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relatively  non-volatile  substances,  phenanthrene,  triphenylmethane, 
anthraqujnone,  dibromonaphthalene,  quinol,  benzil,  anthracene, 
a-naphthylamine,  and  diphenylamine  in  isopentane  have  been  studied 
on  the  lines  already  followed  (Abstr.,  1906,  ii,  341).  From  the 
results  obtained,  it  is  shown  that  all  these  solutions  in  isopentane 
have  a  common  critical  curve,  given  by  the  equation  :  it  =  tt0  +  A(6  -  0o) 
(compare  loc.  cit.).  In  this  case,  the  value  of  A  is  0  33.  For  isopentane, 
the  molecular  increase  of  the  critical  pressure  is  135,  and  the  molecular 
rise  of  the  critical  temperature  is  455.  J.  C.  P. 

Solubilities  in  Mixed  Solvents.  V.  Waltee  Herz  and 
G.  Anders  ( Zeitsch .  anorg .  Chem.,  1907,  55,  271 — 278.  Compare 
Abstr.,  1904,  ii,  709  ;  1905,  ii,  510,  709  ;  this  vol.,  ii,  159).— The 
solubility  of  potassium  chloride,  bromide,  and  iodide  in  mixtures  of 
methyl  alcohol  and  water  in  varying  proportions  at  25°  has  been 
determined  and  the  results  ate  tabulated.  In  all  cases,  L  —  l 
(L  —  observed  solubility,  l  =  solubility  calculated  on  the  assumption 
that  the  components  exert  their  effect  independently)  is  negative  and 
reaches  a  maximum  value  in  each  case  for  the  mixture  containing 
2 — 3  mols  of  water  to  1  mol.  of  alcohol.  The  ratio  L-ljl,  however, 
increases  regularly  with  increasing  proportion  of  alcohol  and  finally 
attains  a  constant  value. 

The  electrical  conductivity  and  the  viscosity  of  the  solutions  have 
also  been  determined.  The  molecular  conductivity  curves  show 
minima  and  the  viscosity  curves  maxima  which,  however,  do  not 
coincide,  but  the  maxima  of  the  viscosity  curves  coincide  with  the 
maximum  values  of  L  -  l. 

The  solubility  of  potassium  and  sodium  chlorides  and  of  sucrose  in 
mixtures  of  ethyl  alcohol  and  water,  of  certain  alkali  halogen  salts,  of 
iodine,  and  of  succinic  acid  in  mixtures  of  glycerol  and  water, 
previously  determined  by  Herz  and  Knoch  (loc.  cit.)  and  others,  are 
also  tabulated.  In  all  cases  except  the  last,  L  —  l  is  negative;  the 
abnormal  result  in  the  case  of  succinic  acid  probably  depends  on  some 
chemical  action  between  the  latter  and  the  solvent.  For  the  alkali 
halogen  salts  in  ethyl  alcohol  and  water,  the  maximum  value  of  L  - 1 
occurs  in  a  mixture  containing  1  mol.  of  alcohol  to  3  mols.  of  water  ;  for 
glycerol  and  water,  in  a  mixture  containing  1  mol.  of  the  former  to 
4  mols.  of  water.  For  iodine  in  mixtures  of  glycerol  and  water,  L  —  l 
does  not  attain  an  intermediate  maximum  value.  G.  S. 

Studies  of  the  Processes  Operative  in  Solutions.  II.  The 
Displacement  of  Chlorides  from  Solution  by  Alcohol  and  by 
Hydrogen  Chloride.  Henry  E.  Armstrong,  John  V.  Eyre,  Arthur  Y. 
Hussey,  and  W.  P.  Paddison  ( Proc .  Roy.  Roc.,  1907,  A,  79,  564 — 576. 
Compare  Caldwell,  this  vol.,  ii,  14). — The  influence  of  alcohol,  a 
representative  non-electrolyte  and  weak  dehydrant,  on  the  solubility 
at  25°  of  sodium,  potassium,  and  ammonium  chlorides,  potassium 
iodide  and  bromide  has  been  determined,  as  also  the  similar  influence  of 
hydrogen  chloride,  a  representative  electrolyte  and  moderately  powerful 
dehydrant,  on  the  solubility  of  sodium,  potassium,  and  ammonium 
chlorides.  As  the  authors’  object  was  to  find  the  relative  concentrating 
effect  of  alcohol  and  hydrogen  chloride  in  competition  with  that  of  the 
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gaits,  weight-normal  solutions  have  been  used  throughout.  To  illus¬ 
trate  the  method  of  treating  the  experimental  data,  the  following  may 
be  quoted.  The  weight  of  sodium  chloride  dissolved  by  1000  grams 
of  pure  water  is  361 '4  grams  ;  the  weight  dissolved  by  1000  grams  of 
water,  containing  also  1  gram-molecule  of  alcohol,  is  344'3  grams. 
The  weight  of  water  which  this  quantity  of  salt  would  normally 
saturate  is  calculated  and  deducted  from  1000  grams,  the  difference 
being  regarded  as  the  weight  of  water  associated  with  one  molecule  of 
alcohol.  In  this  way,  the  apparent  molecular  hydration  of  the  pre¬ 
cipitant  (alcohol  or  hydrogen  chloride)  is  deduced.  The  values  thus 
obtained  for  the  hydration  of  alcohol,  which  is  added  in  varying  amount, 
lie  between  1  and  4  (roughly),  according  to  the  salt,  and  to  the 
concentration  of  the  alcohol.  The  highest  values  are  obtained  with 
potassium  chloride  and  the  lowest  with  ammonium  chloride,  an 
isolated  negative  value  being  recorded  in  the  latter  case.  The  values 
deduced  for  the  apparent  molecular  hydration  of  hydrogen  chloride  lie 
between  6‘3  and  7'8  when  ammonium  chloride  is  the  dissolved  salt, 
between  8’3  and  12'6  with  sodium  chloride,  and  between  8‘4  and  13 
with  potassium  chloride.  The  conclusion  is  drawn  that,  although  alcohol 
is  less  active  than  hydrogen  chloride,  the  same  kind  of  influence  is 
exerted  by  both  precipitants. 

It  appears  that  the  condition  of  the  salts  in  highly  concentrated 
solutions  is  different  from  that  which  they  assume  in  presence  of  a 
considerable  proportion  of  the  precipitant.  Tho  conclusion  is  drawn 
that  sodium  and  potassium  chlorides  exist  in  an  easily  precipitable 
form  in  the  concentrated  solutions ;  this  easily  precipitable  form  is 
probably  a  complex  polymerised  molecule,  closely  related  to  the  solid 
form.  Emphasis  is  laid  on  the  necessity  of  allowing  for  the  existence 
in  solutions  of  monadic  and  polymerised  molecules,  both  anhydrous 
and  hydrated,  and,  in  some  cases,  for  the  existence  of  compounds 
formed  by  the  association  of  the  admixed  solutes.  Doubt  is  expressed 
whether  it  will  over  be  possible  to  develop  any  simple  theory  of 
solutions.  J.  C.  P. 

Studies  of  the  Processes  Operative  in  Solutions.  III.  The 
Sucroclastic  Action  of  Nitric  Acid  as  Influenced  by  Nitrates. 
R.  Whymper  ( Proc .  Roy .  Roc.,  1907,  A,  79,  576 — 579.  Compare 
Caldwell,  this  vol.,  ii,  14,  and  preceding  abstract). 

The  method  employed  by  Caldwell  (loc.  cit.)  in  determining  the 
average  degree  of  hydration  of  the  chlorides  in  solution  has  been  applied 
similarly  in  the  case  of  nitrates.  The  average  hydrates  indicated  in 
this  way  for  25°  and  weight-normal  solutions  are  AgN03,5H20, 
NH4N03,7H20,  KN03,8H20,  NaNO?,llH.20,  LiN0?,13H20, 

Sr(N03)2,18H20.  These  results  are  inconsistent  with  the  view  that 
nitrates  are  not  hydrated  in  solution.  J.  C.  P. 

Studies  of  the  Processes  Operative  in  Solutions.  IV. 
Hydrolysis  of  Methyl  Acetate  in  Presence  of  Salts. 
Henry  E.  Armstrong  and  John  A.  Watson  {Proc.  Roy.  Roc., 
1907,  A,  79,  579 — 586.  Compare  preceding  abstracts). — The  method 
of  deducing  the  average  molecular  hydration  of  a  dissolved  salt 
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from  the  concentrating  influence  which  it  exerts  on  the  activity 
of  acids  in  the  inversion  of  sucrose  (see  Caldwell,  this  vol.,  ii,  14, 
and  Whymper,  preceding  abstract)  is  extended  to  the  hydrolysis  of 
methyl  acetate  by  hydrochloric  and  nitric  acids.  Methyl  acetate  in  water 
is  probably  hydrated  only  to  a  very  slight  extent,  whereas  sucrose  is 
moderately  hydrated  ;  it  is  therefore  to  be  expected  that  the  values 
deduced  for  the  average  molecular  hydration  of  chlorides  and  nitrates 
from  their  influence  on  the  hydrolysis  of  methyl  acetate  should  be,  if 
anything,  higher  than  the  values  deduced  from  their  influence  on  the 
hydrolysis  of  sucrose.  It  is  found,  however,  that  they  are  actually 
lower,  notably  in  the  case  of  nitrates,  where  the  values  of  the  average 
molecular  hydration  obtained  by  the  two  methods  differ  by  7 — 10 
units. 

If  it  is  assumed  that  the  hydrolysis  of  methyl  acetate  involves  the 
association  of  Ihe  two  molecules  (ester  and  water)  and  the  subsequent 
partition  of  the  complex  into  acid  and  alcohol,  thus : 

OH 

CH3-C02Me  +  Ho0  — >  CH3*COH  — >  CH3‘C02H  +  MeOH, 

OMe 

then  the  retarding  influence  of  salts  may  be  explained  by  supposing 
that  they  also  enter  into  association  with  the  ester,  and  thus  hinder 
the  association  of  ester  and  hydrolyst. 

The  results  obtained  by  the  authors  are  considered  to  be  quite 
irreconcilable  with  the  doctrine  of  ionic  dissociation.  J.  C.  P. 

Studies  of  the  Processes  Operative  in  Solutions.  V.  The 
Discrimination  of  Hydrates  in  Solution.  Henry  E.  Armstrong 
and  Robert  J.  Caldwell  ( Proc .  Roy.  Soc.,  1907,  A,  79,  586 — 597. 
Compare  Caldwell,  this  vol.,  ii,  14,  and  preceding  abstracts). — 
The  ionic  dissociation  hypothesis  is  criticised,  and  it  is  contended 
that  the  only  respect  in  which  electrolytes  and  non-electrolytes 
certainly  differ  is  in  their  affinity  for  water,  which  appears  to  combine 
more  readily  and  intimately  with  the  former  than  with  the  latter. 
From  this  point  of  view,  it  becomes  of  importance  to  determine  the 
extent  to  which  different  substances  are  hydrated  in  aqueous  solution. 
The  values  for  the  hydration  of  salts  deduced  by  the  authors  and 
others  {loc.  cit .)  are  accordingly  compared  with  the  values  deduced 
from  the  influence  which  salts  exert  on  the  solubility  of  hydrogen, 
oxygen,  nitrous  oxide,  nitrogeD,  carbon  dioxide,  phenylthiocarbamide, 
salicylic  acid,  and  ethyl  acetate  (compare  Philip,  Trans.,  1907,  91, 
711).  The  fact  that  the  two  sets  of  values  agree  as  closely  as  they  do, 
taken  in  conjunction  with  the  results  of  the  authors’  hydrolytic  studies, 
seems  to  support  the  view  that  solubility,  even  in  the  case  of  a  gas, 
is  a  chemical  phenomenon.  The  values  for  the  hydration  deduced  from 
the  effect  of  neutral  salts  on  the  hydrolysis  of  sucrose  are  regarded  as 
likely  to  be  the  more  accurate,  although  they  are  probably  rather  low. 

The  bearing  of  hydration  on  the  phenomenon  of  electrolysis  is 
discussed.  The  increase  in  molecular  conductivity  which  accompanies 
dilution  is  probably  due  to  the  gradual  breaking  up  of  the  more  or 
less  polymerised  salt  molecules  into  simple  molecules  or  monads.  These 
electrically  effective  monads  are  probably  hydrated  or  even  hydroxylated. 
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and  the  process  of  electrolysis  is  pictured  as  consisting  of  a  series  of 
interactions  among  the  hydroxylated  monads.  The  way  in  which  these 
monads  are  polarised  is  represented  by  a  diagrammatic  arrangement 
resembling  a  Grotthus  chain.  It  is  suggested  that  physicists  should 
re-examine  the  grounds  on  which  they  have  rejected  the  Grotthus 
explanation  of  electrolysis.  J.  0.  P. 

Process  of  Formation  of  Hydrosol  and  Hydrogel.  I.  Alfred 

Lottermoser  ( Zeitsch .  physikal.  Chem.,  1907,  60,  451 — 463.  Compare 
Abstr.,  1905,  ii,  586  ;  1906,  ii,  429;  this  vol.,  ii,  78). — The  author 
rehearses  and  elaborates  the  conclusions  to  be  drawn  from  his  own 
previous  investigations  (loc.  cit.)  and  from  those  of  other  workers, 
criticises  in  some  points  the  methods  of  Duclaux  (J.  Chim.  Phys.,  1907, 
5,  29)  and  Malfitano  (Abstr.,  1905,  ii,  459),  and  indicates  the  lines  on 
which  fresh  work  is  being  carried  out.  J.  C.  P. 

The  Passivifying,  Passivity,  and  Activifying  of  Iron.  Henry 
L.  Heathcote  (J.  Soc.  Chem.  Ind.,  1907,  26,  899 — 917). — The  subject 
is  discussed  at  considerable  length,  not  only  with  reference  to  experi¬ 
ments  made  in  the  past,  but  also  to  many  new  observations  which  are 
described  in  detail.  The  test  which  is  recommended  for  passivity 
consists  in  plunging  the  piece  of  iron  into  nitric  acid  of  sp.  gr.  1*2  at 
15 — 17°  and,  after  shaking  for  a  moment,  ascertaining  whether 
chemical  action  is  visible  at  the  surface  to  the  naked  eye.  The  condi¬ 
tions  under  which  iron  can  be  rendered  passive  by  acids  and  salts  in 
solution,  either  with  or  without  an  external  current,  are  first  dealt 
with  ;  subsequently  the  conditions  which  cause  passive  iron  again  to 
become  active  are  considered.  The  following  questions  are  discussed. 
(1)  Whether  “  blued  iron  ”  is  passive,  and  whether  passivity  is  due  to  a 
coating  of  ferric  oxide.  (2)  The  transmission  of  activity  and  passivity 
along  iron  rods.  (3)  The  nature  of  the  “pulsations”  or  intermittent 
solution  occurring  with  iron  in  nitric  acid,  and  the  character  of  the 
current  oscillations  accompanying  this  phenomenon.  The  following 
conclusions  are  finally  drawn. 

Iron  becomes  passive  as  follows.  When  immersed  in  a  solution,  the 
ferrous  ions  in  the  metal  pass  into  the  liquid  from  all  parts  of  the 
surface,  but  as  the  solution  pressure  is  not  the  same  at  every  point, 
probably  being  greater  on  the  average  at  a  convex  apex  than  round  a 
concave  hollow,  local  electric  currents  arise,  and  if  the  solution  will  act 
as  a  depolariser  at  the  cathode  of  the  local  current  the  latter  may 
persist  until  it  causes  the  iron  at  the  local  anode  to  become  passive. 
In  this  way,  a  number  of  very  small  cathode  areas  might  be  associated 
in  rendering  passive  a  very  much  larger  local  anode  area,  so  that  the 
surface  might  become  passive  nearly  at  the  same  moment  all  over.  If 
the  solution  is  not  a  vigorous  hydrogen  depolariser,  or  if  its  action 
on  iron  is  vigorous,  considerable  time  may  elapse  before  the  metal 
becomes  passive,  and  various  stages  of  “  semi-passivity  ”  will  be 
observed.  When  one  particle  becomes  passive,  it  may  at  once  be 
rendered  active  again,  but  as  the  current  density  on  a  small  passive 
area  at  the  end  of  a  rod  is  half  wbat  it  would  be  if  the  same  area  were 
at  the  middle,  passivity  may  be  expected  to  be  established  at  the  ends 
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first.  If  the  rate  of  action  of  the  solution  on  the  passive  particle  is 
small  and  if  the  solution  can  depolarise  it,  currents  between  the 
passive  part  and  the  adjacent  active  iron  will  not  make  the  passive 
part  active,  but  the  active  metal  passive.  In  this  way,  passivity 
spreads  over  the  surface.  But  as  the  resistance  to  or  from  a  mathe¬ 
matical  point  is  infinite,  the  last  remaining  point  on  the  surface  will 
remain  active;  probably  minute  active  areas  are  also  to  be  found  at 
the  bottom  of  cracks  and  crevices,  and  these  will  give  rise  to  small 
currents  which  will  persist  so  long  as  the  rod  remains  passive.  These 
active  particles  will  generate  current  so  long  as  the  liquid  continues  to 
combine  with  the  electrolytic  products,  and  thus  prevent  the  passive 
part  from  becoming  active.  If  #the  depolarisation  fails,  the  rod  will 
become  active,  and  the  activity  will  spread  from  the  active  particles 
and  especially  from  the  ends  of  the  rod.  The  “active  spots”  which 
appear  in  experiments  made  in  a  vacuum,  the  blue  spots  which  are 
sometimes  visible  on  a  rod  made  passive  by  potassium  ferricyanide, 
and  the  fact  that  “  pulsations  ”  nearly  always  start  from  one  end 
of  the  rod  are  considered  to  confirm  the  above  theory  of  passivifying. 

The  actual  cause  of  passivity  is  still  uncertain,  but  no  theory  seems 
to  fit  the  facts  so  well  as  that  which  assumes  the  formation  of  a  layer  of 
the  magnetic  oxide,  Fe304.  Measurements  are  given  showing  that  the 
E.M.F.  of  fused  magnetic  oxide  |  acid  is  nearly  the  same  as  that  of 
passive  iron  |  acid  in  nitric  acid  of  D  1*2,  1*3,  and  1*4  respectively. 

W.  A.  D. 

Kinetic  Examination  of  the  Autoxidation  of  Ferrous  Hy¬ 
drogen  Carbonate  dissolved  in  Water.  Gerhard  Just  [with 
Terres]  ( Ber .,  1907,  40,  3695 — 3701). — This,  the  first  kinetic  investi¬ 
gation  in  this  field,  was  accomplished  by  continuously  passing  a  stream 
of  oxygen  and  carbon  dioxide  through  a  ferrous  hydrogen  carbonate 
solution  at  25°,  air  being  carefully  excluded  during  the  preparation  of 
the  solution.  The  ferrous  iron  was  estimated  by  potassium  per¬ 
manganate. 

The  partial  pressures  of  oxygen  and  carbon  dioxide  remained 
constant,  and  the  reaction  is  shown  to  be  of  the  first  order  and  is 
independent  of  the  velocity  with  which  the  oxygen  is  passed  through 
the  carbonate  solution,  and  consequently  the  reaction  is  between 
oxygen  in  solution  and  the  iron  salt.  In  another  series  of  experi¬ 
ments,  the  oxygen  percentage  was  altered,  and  as  KjOv  where  K 
is  the  constant  in  each  series  of  experiment  and  02  the  volume  %  of 
oxygen,  is  constant,  whereas  Kj  diminishes  rapidly,  the  conclusion 
is  made  that  oxygen  reacts  as  a  molecule  and  not  as  the  atom  0. 

The  reaction  velocity  is  next  proved  to  be  inversely  proportional  to 
the  square  of  the  carbon  dioxide  concentration,  and  therefore  dxjdt  = 

K.(C 

iron  salt  Co2)/(Cco2)2. 

The  reaction  is  a  non-reversible  one,  and  these  results  are  explained 
on  basis  of  the  ionic  theory.  W.  It. 

Ester  Formation.  Heinrich  Goldschmidt  and  Olaf  Udby 
(Ztitsch.  physikal.  Chem.,  1907,  60,  728 — 755.  Compare  Goldschmidt 
and  Sunde,  Abstr.,  1906,  ii,  219). — The  esterification  of  organic  acids 
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in  alcoholic  solution  is  accelerated  by  the  addition  of  strong  acids.  A 
theoretical  discussion  of  this  process  leads  to  the  view  that  the 
hydrogen  ion  which  acts  catalytically  in  promoting  esterification  is 
associated  with  the  alcohol  to  form  a  complex  ion,  (C2H60,H)\ 

Numerous  experiments  have  been  made  on  tl}e  rate  of  esterification 
of  phenylacetic,  acetic,  propionic,  n-butyric,  monochloroacetic,  di- 
chloroacetic,  trichloroacetic,  and  benzoic  acids.  The  rate  of  esterifica- 
tiou  is  represented  by  a  very  complicated  formula,  which,  however, 
by  one  or  two  simplifying  assumptions  is  reduced  to :  Kct  — 
(n  +  r  +  a)\ogeaj(a  -  x)  -  x,  in  which  c  is  the  concentration  of  the 
catalytic  agent  (generally  hydrogen  chloride,  sometimes  sulphosali- 
cylic  acid),  n  is  the  concentration  of  the  water  present,  and  r  (  =  0T5) 
is  the  hydrolytic  constant  of  the  complex  ion.  Whereas  the  velocity 
coefficient  calculated  for  a  unimolecular  reaction  falls  off  as  esterifica¬ 
tion  proceeds,  the  values  of  Kc  found  by  the  foregoing  formula  are,  in 
general,  satisfactorily  constant.  This  result  supports  the  view  that 
the  hydrogen  ion  is  associated  with  the  alcohol. 

The  foregoing  formula  does  not  satisfactorily  represent  the  course 
of  esterification  either  in  the  case  of  dichloroacetic  and  trichloroacetic 
acids,  or  where  the  ratio  cjn  is  very  small.  The  want  of  agreement 
in  the  latter  case  is  probably  due  to  the  fact  that  the  extent  of 
dissociation  in  mixtures  of  alcohol  and  water  is  imperfectly  known. 

The  experiments  show  that  the  catalytic  influence  of  sulphosalicylic 
acid  is  rather  less  than  that  of  hydrogen  chloride.  J.  C.  P. 

Esterification  of  a-  and  /3-Naphthoic  Acids  by  Means  of 
Alcoholic  Hydrogen  Chloride.  Anton  Kailan  ( Monaish .,  1907, 
28,  1069 — 1089.  Compare  Abstr.,  1906,  ii,  659  ;  this  vol.,  i,  849; 
ii,  158,  242,  243). — The  velocities  of  esterification  of  a-  and  /?-naphth- 
oic  acids  at  25°  by  means  of  hydrogen  chloride  in  alcoholic  solutions 
containing  varying  amounts  of  water  have  been  measured  by  the 
method  described  previously.  With  both  acids,  the  velocity  constant 
in  presence  of  much  water  increases  more  rapidly  than  the  concentra¬ 
tion  of  the  hydrogen  chloride,  but  slightly  more  slowly  in  concentrated 
alcohol.  The  relations  of  the  velocity  constants  to  the  concentrations 
of  the  water  and  hydrogen  chloride  are  represented  by  the  expressions. 
For  a-naphthoic  acid:  1/&  =  23-00  +  31  *21/c  +  0‘7617/c2  +  (  —  51*76  + 
70*85/c  +  15*21  /c2)  w  +  (-  70*8  +  110*7/c  +  17*95/c2)m>2,  which  applies  to 
solutions  having  the  concentration  of  the  water,  w  =  0*01  —  1  *3,  and 
that  of  the  hydrogen  chloride,  c  =  0T6  —  0*66.  For  /3-naphthoic 
acid:  l/&  =  9*12  +  13*24/c  +  0'0172/c2  +  (  -  35 ‘36  +  16’49/c  +  10*63/c2)w  + 

(  -  59’6  +  97’60/c  •- 3'234/c2)i«2j  which  applies  to  solutions  having 

=  0  01  -1*3,  and  c  =  0T6-0'67. 

The  behaviour  of  the  naphthoic  acids  on  esterification  is  shown 
to  be  analogous  to  that  of  the  acids  studied  previously.  G.  Y. 

Chemical  Statics  and  Dynamics  of  the  Mercury-Ethylene 
Compounds.  Richard  Abegg  ( Zeitsch .  physikal.  Chem.,  1907,  60, 
431 — 432). — In  reference  to  Sand  and  Breest’s  recent  paper  (this  vol., 
ii,  537),  it  is  pointed  out  that  Sherrill’s  work  (Abstr.,  1903,  ii, 
534,  649)  covered  only  a  certain  area  of  concentration.  It  is  quite 
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possible  that  HgX4",  which  he  found  to  be  the  predominant  type 
of  complex  within  that  area,  may  not  be  the  predominant  type  at 
other  concentrations.  J.  0.  P. 

Catalysis  by  Means  of  Uranium  Salts  in  the  Sunlight. 

Raymond  F.  Bacon  ( Philippine  J.  Sci.,  1907,  2,  129 — 137). — As  was 
shown  by  Seekamp  ( Annalen ,  1862,  122,  113;  1865,  133,  253), 
oxalic  acid  is  decomposed  by  sunlight  in  the  presence  of  uranium 
salts  with  the  formation  of  carbon  monoxide,  carbon  dioxide,  and 
formic  acid.  It  is  found  that  the  rate  of  decomposition  is  not  affected 
to  any  great  degree  by  the  relative  amounts  of  uranium  salt  and 
oxalic  acid  present.  Iron  salts  produce  an  acceleration,  brucine, 
quinine,  atropine,  cinchonine,  and  strychnine  a  diminution,  in  the  rate 
of  decomposition.  Thorium  salts  act  like  uranium  salts,  but  that 
radioactivity  is  in  no  way  connected  with  the  catalytic  process  is 
shown  by  the  fact  that  a  solution  of  pitchblende  in  nitric  acid  induces 
a  slower  rate  of  decomposition  than  a  solution  of  a  uranium  salt 
equivalent  in  amount  to  the  uranium  present  in  the  mineral. 
Propionic,  tartaric,  pyrotartaric,  malic,  lactic,  mandelic,  citric,  and 
malonic  acids  are  also  decomposed  by  sunlight  in  the  presence  of 
uranium  acetate,  but  not  formic  acid. 

The  author  considers  the  catalytic  action  to  be  intimately  connected 
with  the  fluorescent  nature  of  the  solutions  of  uranium  salts. 

w.  h.  a. 

The  Catalytic  Action  of  Acids.  Dmitri  P.  Konowaloff 
(J,  Buss.  Phys.  Chem.  Soc.,  1907,  39,  825 — 841.  Compare  this  vol., 
ii,  334  ;  Xernst  and  Hohmann,  Abstr.,  1893,  i,  449). — The  experi¬ 
mental  results  of  the  interaction  of  hydrocarbons  and  acids  do  not 
all  agree  with  Nernst’s  and  Hohmann’s  formula  :  ( a-x)(l  -  x)/vx  =  I{, 
I  (where  v  =  volume  of  the  system,  a  =  the  original  number  of  hydro¬ 
carbon  molecules,  £c  =  the  number  of  ester  molecules  formed,  and  the 
original  number  of  acid  molecules 1).  The  action  of  trichloroacetic 
acid  on  A^-isoamylene  was  therefore  re-investigated  at  various 
temperatures  and  with  and  without  the  use  of  different  solvents. 
Equilibrium  is  established  most  quickly  when  no  solvent  is  employed, 
next,  with  any  hydrocarbon  as  solvent,  but  when  a  simple  or  complex 
ester  is  employed,  the  reaction  is  much  slower  and  the  limit  of  the 
reaction  is  much  lower,  whilst  if  the  volume  of  ester  is  sufficiently 
great,  no  reaction  takes  place  even  after  months.  For  all  solvents, 
the  amount  of  ester  produced  is  greater  the  lower  the  temperature  of 
the  reaction  and  the  higher  the  concentration.  The  formation  of 
amylic  salts  is  regarded  as  being  due  to  the  decomposition  of  the  acid 
ester  first  formed,  in  two  directions,  (1)  forming  a  hydrocarbon  and 
acid ;  (2)  a  normal  ester  and  acid,  the  formulae  proposed  to  express 
these  reactions  being  Kx  =  (a  -  x)  ( 1  —  x  -  y)lyv2,  II,  and  Kn  — 
(x  -  y)  (1  -  x  ~  y)/yv,  III  (where  y  =  the  number  of  molecules  of 
acid  ester).  The  results  calculated  by  means  of  these  formulse  agree 
closely  with  those  obtained  by  experiment.  Kx  rises  rapidly  with  the 
temperature  ;  thus  at  65°  it  is  twenty  times  its  value  at  18°.  Nernst’s 
and  Hohmann's  results  are  also  shown  to  eonforpi  far  better  with 
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formula  II  than  with  I.  Formula  II  can  also  be  employed  to 
determine  the  amount  of  acid  ester  formed  under  given  conditions. 
The  reaction  is  thus  one  of  apparent  catalysis,  and  depends  on  the 
ability  of  acids  to  form  unstable  compounds  with  esters.  The  more 
active  the  acid  the  more  pronounced  is  this  tendency,  and  on  this 
depend  the  speed  and  the  limit  of  the  reaction.  Z.  K. 

Catalysis  of  Sulphonic  Acids.  James  M.  Crafts  (Bull.  Soc. 
chim.,  1907,  [iv],  1,  917 — 929). — The  author  has  studied  the  hydrolysis 
of  various  aromatic  sulphonic  acids  by  strong  acids  of  different  con¬ 
centrations,  the  velocity  constant  being  calculated  from  the  expression 
\ogK=  [<?  +  <?!  +  lognat.(a+  +  /?,  where  G  and  C1  are  the  gram- 
mols.  per  litre  of  the  mineral  and  sulphonic  acid  respectively. 

The  curves  of  the  velocity  constants  of  hydrolysis  in  presence  of 
hydrochloric  acid  are  of  the  same  form  for  all  the  compounds  examined 
with  the  exception  of  mesitylene  derivatives,  for  which  a  has  a  higher 
value.  The  catalytic  effect  is  the  same  for  1  mol.  of  hydrochloric, 
hydrobromic,  hydriodic,  or  sulphuric  acid,  and,  when  the  concentration 
is  increased  from  1  to  13,  the  corresponding  acceleration  in  the  rate  of 
the  reaction  is  calculated  by  multiplying  the  velocity  constant  by  a 
factor  varying  from  1*86 — 4*76.  The  velocity  of  hydrolysis  is 
increased  by  introducing  a  methyl  group  into  the  benzene  nucleus  of 
the  sulphonic  acid,  especially  in  the  ortho-  or’  para-position  with 
respect  to  the  stilpho-group.  The  substitution  of  an  amino-group 
instead  of  methyl  produces  a  marked  retardation  in  the  speed  of 
hydrolysis ;  the  relation  between  concentration  and  velocity  is  then 
quite  different  from  that  observed  with  the  acids  containing  no  amino- 
group. 

For  solutions  containing  more  than  1  gram-mol.  of  acid  per  litre, 
the  generally  accepted  law,  according  to  which  the  catalytic  action  is 
proportional  {to  the  number  of  free  ions  in  the  solution,  is  no  longer 
applicable.  The  author  suggests  that  the  hydrolysis  of  sulphonic  acids 
is  regulated  by  the  number  of  molecules  which  become  resolved  into 
the  ions  C6H5  and  S03H,  not  C6H5*S03  and  H  ;  with  the  former  pair 
of  ions,  it  is  easy  to  see  how  the  action  of  water  can  yield  hydrocarbon 
and  sulphuric  acid.  T.  H.  P. 

Catalysis.  IV.  Salomon  F.  Acree  and  J.  M.  Johnson  ( Amer . 
Chem.  J.,  1907,  38,  258 — 355.  Compare  Acree  and  Johnson,  this 
vol.,  i,  506). — This  paper  contains  a  discussion  of  the  reactions 
between  urazoles  and  alkyl  halides  (compare  this  vol.,  i,  259),  the 
rearrangement  of  acetylhalogenaminobenzenes,  the  reactions  of 
carbonyl  compounds  with  hydroxylamine  and  phenylhydrazine,  the 
inversion  of  sucrose,  the  hydrolysis  of  amides,  and  the  formation 
and  hydrolysis  of  esters.  It  is  shown  that  acids,  bases,  and  salts  may 
act  as  positive  or  negative  catalysing  agents  and  cause  an  increase  or 
decrease  in  the  velocity  of  a  reaction,  as  they  effect  an  increase  or 
decrease  in  the  concentration  of  the  particular  ions  or  molecules 
entering  into  the  reaction. 

The  velocity  of  rearrangement  of  acetylphenylchloroamine  and 
acetyl-p-tolylchloroamine  by  hydrobromic  acid  has  been  determined 
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Measurements  have  also  been  made  of  the  velocity  of  transformation 
of  both  these  amines  by  hydrochloric  acid,  and  of  acetylphenylchloro- 
amine  by  sulphuric  acid  and  by  acetic  acid.  The  results  are  tabulated 
and  compared  with  those  obtained  by  Blanksma  (Abstr.,  1902, 
ii,  646). 

The  velocity  of  the  reactions  of  acetone  with  hydroxylamine  and  its 
hydrochloride,  and  with  phenylhydrazine  and  its  hydrochloride,  has 
been  determined.  The  reaction  between  acetone  and  hydroxylamine 
is  finished  in  a  few  minutes  at  100°  and  in  two  hours  at  65°. 
Although  the  reaction  goes  nearly  to  completion,  it  seems  to  be 
reversible.  The  velocity  constant  of  the  reaction  between  A/  10 
acetone  a,nd  A/ 10  hydroxylamine  at  1°  is  0*0040,  whilst  at  65°  it  is 
0*060.  The  constant  for  acetaldehyde  and  hydroxylamine  in  A/10 
solutions  at  10*5°  is  0*035,  and  that  for  A/10  solutions  of  diethyl 
ketone  and  hydroxylamine  is  0*005  at  35°  and  0  010  at  65°.  The 
velocity  of  reaction  between  acetone  and  hydroxylamine  is  increased 
by  the  addition  of  hydrochloric  or  hydrobromic  acid,  owing  to  catalytic 
action.  The  acids,  by  acting  on  the  hydroxylamine,  increase  the  con¬ 
centration  of  the  hydroxylammonium  ions,  which  then  react  more 
rapidly  with  the  acetone.  In  presence  of  hydrochloric  acid,  however, 
the  reaction  does  not  proceed  as  far  as  it  otherwise  would,  since  the 
oxime  is  partly  hydrolysed  into  acetone  and  hydroxylamine  hydro¬ 
chloride.  The  changes  in  the  equilibrium,  brought  about  by  changes 
in  the  amounts  of  acetone  and  hydrochloric  acid,  have  been  studied. 

Experiments  are  recorded  which  show  that  the  reaction  between 
phenylhydrazine  and  acetone  seems  to  go  nearly  to  completion,  but 
that  the  reaction  of  phenylhydrazine  hydrochloride  with  the  ketone  is 
very  slow  and  appears  to  be  reversible. 

In  discussing  the  formation  and  hydrolysis  of  esters,  reference  is 
made  to  the  observations  of  several  authors  that  esters  act  as  weak 
bases  and  form  salts  with  acids.  It  is  shown  that  the  addition  of 
small  quantities  of  methyl  acetate,  ethyl  acetate,  methyl  benzoate, 
3-ethoxy-l-phenylurazole,  3  : 5-diethoxy-l-phenvlurazole,  or  benz- 
aldehyde  to  alcoholic  or  aqueous  hydrochloric  acid  causes  a  lowering 
of  the  conductivity  sufficient  to  indicate  the  formation  of  small 
quantities  of  ester  salts. 

The  reversible  reactions  taking  place  in  the  system,  water,  acid, 
alcohol,  and  hydrochloric  acid,  are  due  to  reactions  of  the  complex 
cations  formed  by  the  union  of  a  very  small  amount  of  the  hydrogen 
ions  with  a  very  small  amount  of  the  ester  and  organic  acid.  This 
affords  an  explanation  of  the  facts  that  the  velocity  of  hydrolysis  and 
formation  of  esters  increases  in  direct  proportion  to  the  concentration 
of  the  hydrogen  ions  and  that  the  equilibrium  of  the  system  is  not 
appreciably  changed  by  a  change  in  the  concentration  of  the  hydrogen 
ions. 

The  hydrochlorides  of  the  ordinary  esters  do  not  decompose 
appreciably  into  the  alkyl  chlorides  and  organic  acids.  It  has 
been  shown,  however,  by  Kastle,  Murrill,  and  Frazer  (Abstr.,  1898,  i, 
140)  that,  when  sulphonic  esters  are  treated  with  water  and  hydro¬ 
chloric  acid,  two  independent  side-reactions  take  place,  one  of  which  is 
the  hydrolysis  of  the  ester  into  the  sulphonic  acid  and  alcohol,  and  the 
other  the  decomposition  of  the  ester  hydrochloride  into  the  alkyl 
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chloride  and  sulphonie  acid.  It  is  shown  that  by  treating  the 
sulphonie  ester  with  alcoholic  hydrochloric  acid,  it  should  be  possible 
to  suppress  the  former  change  and  enable  the  latter  to  become  the 
chief  reaction.  3-Ethoxy-l-phenylurazole  is  not  hydrolysed  by  aqueous 
hydrobromic  acid,  but  is  decomposed  quantitatively  by  alcoholic 
hydrochloric  acid  into  phenylurazole  and  ethyl  chloride. 

The  three  so-called  laws  of  catalysis  are  quoted,  and  it  is  shown  that 
in  certain  cases  they  are  not  valid.  A  general  discussion  is  given  of 
catalytic  reactions,  of  the  experimental  grounds  on  which  the  laws  of 
catalysis  are  based,  and  of  the  conditions  in  which  the  latter  do  not 
hold.  E.  G. 

Catalysis.  V.  Hydrolysis  of  Amides  by  Acids.  Salomon  F. 
Acb.ee  and  Sidney  Nirdlinger  (Amer.  Chem.  J.,  1907,  38,  489 — 507). 
—  In  a  previous  paper  (Aeree  and  Johnson,  preceding  abstract), 
a  discussion  has  been  given  of  the  theory  that  various  catalytic 
reactions  involve  the  formation  of  intermediate  compounds  of  the  acid 
with  the  substance  undergoing  hydrolysis.  This  hypothesis  has  now 
been  further  tested  by  a  study  of  the  hydrolysis  of  acetamide  by 
hydrochloric  acid.  Measurements  have  been  made  of  the  velocity  of 
the  reaction  at  65°. 

The  results  afford  strong  evidence  that  the  hydrogen  ions  of  the 
hydrochloric  acid  unite  to  some  extent  with  the  feebly  basic  amide  to 
form  acetamide  cations,  CH3*CO'NH3,  which  subsequently  undergo 
hydrolysis  with  production  of  acetic  acid  and  ammonium  ions  : 

0H3-C0-NH2  +  H  +  C1  +  H20  —  CH3-C0-NH3  +  H20  +  C1  _> 

ch3-co2h+nh4+ci. 

This  reaction  may  be  complicated  to  a  very  slight  extent  by  the 
hydrolysis  of  the  free  acetamide  and  the  undissociated  acetamide 
hydrochloride. 

It  has  been  observed  that  the  velocity  constant  tends  to  increase 
during  the  course  of  the  reaction,  and  it  was  thought  that  this  might 
be  due  to  an  acceleration  of  the  velocity  by  the  ammonium  chloride 
formed.  Experiments  were  therefore  made  to  determine  the  influence 
of  certain  chlorides.  Potassium,  sodium,  chromium,  and  aluminium 
chlorides  were  found  to  effect  an  increase  in  the  value  of  the  velocity 
constant,  whilst  lithium  chloride  seemed  to  lower  its  value. 

E.  G. 

Fermentation  of  Sugar  -without  Enzymes.  H.  Schade 
( Zeitsch .  physikal.  Chem.,  1907,  60,  510—512.  Compare  Abstr., 
1906,  i,  931).— Some  of  the  author’s  previous  conclusions  are  admit¬ 
tedly  wrong  (see  Buchner,  Meisenheimer,  and  Schade,  this  vol.,  ii,  17). 
Other  conclusions  are  sustained  and  their  significance  is  further 
discussed.  J.  C.  P. 

Capacity  of  the  Elements  for  Entering  into  Chemical  Com¬ 
bination.  Gustav  Tammann  ( Zeitsch .  anorg.  Chem.,  1907,  55, 
289  —296.  Compare  Abstr.,  1906,  ii,  346). — The  binary  chemical 
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compounds  present  in  alloys,  the  formulae  of  which  have  been 
established  with  certainty  by  the  investigations  of  Heycock  and 
Neville,  of  Kurnakoff,  and  more  particularly  of  the  author  and  his  co¬ 
workers,  are  tabulated,  and  it  is  shown  (1)  that  the  formulae  of 
binary  compounds,  exclusive  of  salts  or  compounds  allied  to  them,  are 
not  determined  by  the  ordinary  valencies  of  the  component  elements ; 
(2)  that  the  two  rules  already  enunciated  (loc.  cit.)  with  regard  to  the 
mutual  combining  capacity  of  the  elements  remain  valid  in  the  light  of 
the  more  abundant  data  now  available. 

Out  of  about  one  hundred  compounds,  the  formulae  of  only  twenty-six 
agree  with  the  ordinary  valencies  of  the  metals  in  their  salts,  and  these 
are  probably  largely  accidental,  as  the  valency  varies  only  within  com¬ 
paratively  narrow  limits.  The  metal  whose  compounds  corresponds  most 
closely  with  the  ordinary  valencies  is  antimony,  and  this  is  probably 
connected  with  the  fact  that  it  has  many  analogies  with  the  non-metals. 
Further,  the  formulas  of  the  compounds  which  a  metal  forms  with  the 
members  of  a  natural  group  in  the  narrower  sense  are  by  no  means 
always  analogous  ;  for  example,  the  compounds  of  sodium  with  zinc, 
cadmium,  and  mercury  show  no  correspondence  in  their  formulae. 

The  second  rule  previously  advanced,  referring  to  the  combining 
capacity  of  an  element  for  the  members  of  a  natural  group,  is  shown 
to  hold  for  the  zinc  and  copper  groups  and  for  the  nickel,  palladium, 
and  platinum  groups.  Jt  does  not  apply  when  there  is  a  change  from 
the  non-metallic  to  the  metallic  character  in  a  group ;  for  example, 
there  is  a  great  difference  between  the  combining  capacity  of  antimony 
and  of  bismuth  for  other  elements.  G-.  S. 

Compressibilities  of  the  Elements  and  their  Periodic  Rela¬ 
tions.  Theodore  W.  Richards,  Wilfred  Newsome  Stull,  Francis 
N.  Brink,  and  Frederick  Bonnet  {Carnegie  Inst.  Publ.,  1907,  No. 
76  *). — The  compressibilities  of  a  large  number  of  elements  have  been 
determined  by  the  method  previously  used  (see  Abstr.,  1904,  ii,  384), 
slight  modifications  only  being  introduced  to  suit  particular  cases. 
Among  others,  the  alkali  metals  have  been  examined,  and  the  numbers 
obtained  for  their  compressibilities  are  almost  proportional  to  the 
respective  atomic  volumes ;  it  is  found  also  that  the  greater  the  com¬ 
pressibility  the  greater  is  its  decrease  with  increasing  pressure.  For 
a  complete  list  of  values  of  compressibility,  the  original  must  be  con¬ 
sulted,  but  the  following  results  may  be  recorded  here.  The  compres¬ 
sibility  of  silicon  is  not  over  0T6  x  10-6,  silicon  being  the  least  com¬ 
pressible  of  the  thirty-five  elements  so  far  investigated.  The  compres¬ 
sibility  of  carborundum  is  only  a  little  greater  than  that  of  silicon. 
The  compressibility  of  red  phosphorus  is  less  than  half  the  value  for 
white  phosphorus.  The  values  of  the  compressibilities  of  sulphur 
and  selenium  are  12‘5  x  10-6  and  ll/S  x  10-6  respectively. 

When  all  these  results  as  well  as  others  for  a  number  of  heavy 
metals  are  considered,  it  is  seen  that  compressibility  is  a  periodic  pro¬ 
perty  of  the  elements,  and  that  it  is  probably,  in  part,  associated  with 
the  same  causes  which  determine  atomic  volume  and  volatility. 

J.  C.  P. 

*  And  Zeitsch.  physikal.  Chem.,  1907,  61,  77 — 99,  100—113. 
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Extractor  for  Use  with  Small  Quantities  of  Material. 

C.  Loring  Jackson  and  Joaquin  E.  Zanetti  (Amer.  Chem.  J.,  1907, 
38,  461 — 464). — This  apparatus  consists  of  a  flask  fitted  with  a 
vertical  reflux  condenser,  and  a  piece  of  wide  glass-tubing,  which  is  a 
little  narrower  than  the  neck  of  the  flask,  is  open  at  both  ends,  and 
contains  the  solid  to  be  extracted.  The  tube  is  placed  in  the  flask  in 
a  slightly  inclined  position,  the  lower  end  resting  on  the  bottom  of  the 
flask  and  the  upper  end  standing  immediately  under  the  condenser 
tube.  When  the  solvent  in  the  flask  has  commenced  to  boil  at  the 
proper  rate,  the  apparatus  works  automatically.  Experiments  are 
quoted  to  prove  the  efficiency  of  this  extractor.  The  following  advan¬ 
tages  are  claimed  for  it.  It  is  simpler,  less  expensive,  less  fragile, 
more  compact,  and  acts  more  rapidly  than  the  Soxhlet  apparatus;  it 
can  be  used  with  a  smaller  quantity  of  the  solvent  and  is  well  adapted 
for  extraction  with  solvents  of  high  b.  p.  E.  G. 
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Absorption  of  Hydrogen  by  Thin  Metal  Films.  Walter 
Heald  ( Physikal .  Zeitsch.,  1907,  8,  659 — 662). — The  absorption  of 
hydrogen  by  various  metals  in  the  form  of  thin  films  on  glass  has  been 
studied.  The  thin  films  were  obtained  by  condensation  of  the  vapours 
formed  by  electrical  heating  of  the  metal  serving  as  the  anode  in  a 
specially  constructed  discharge  tube  containing  hydrogen  at  a  pressure 
of  1  to  6  mm.  of  mercury.  With  cadmium,  iron  (steel),  and  silver, 
absorption  of  hydrogen  takes  place  for  some  time  after  the  formation 
of  the  metallic  deposit.  No  definite  absorption  is  observed  in  the  case 
of  zinc,  but  with  aluminium  and  platinum  a  very  considerable  diminu¬ 
tion  of  pressure  immediately  takes  place  when  the  metals  are  heated 
and  converted  into  vapour.  The  rate  of  absorption  of  the  hydrogen  by 
these  two  metals  is  much  too  rapid  to  be  followed  by  observations  of 
the  fall  of  pressure  in  the  tube.  H.  M.  D. 

Preparation  of  Hydrogen  Peroxide.  Emanuel  Merck 
(D.R.-P.  179771  and  179826). — When  a  suspension  of  barium  per¬ 
oxide  in  water  is  treated  with  excess  of  carbon  dioxide,  only  a  compara¬ 
tively  small  portion  of  the  barium  compound  is  decomposed  into 
hydrogen  peroxide  and  barium  carbonate,  and  it  has  now  been  found 
that  the  excess  of  carbonic  acid  leads  to  the  production  of  the  compara¬ 
tively  stable  barium  percarbonate.  A  quantitative  conversion  of 
barium  peroxide  into  a  hydrogen  peroxide  and  barium  carbonate  is 
effected  by  keeping  the  barium  peroxide  in  excess. 

Barium  percarbonate,,  BaC04,  which  is  produced  by  the  interaction 
at  low  temperatures  of  carbon  dioxide  and  barium  peroxide,  either 
anhydrous  or  hydrated,  is  a  convenient  reagent  for  the  preparation  of 
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hydrogen  peroxide,  because,  on  treatment  with  water  or  preferably  water 
and  an  acid  yielding  an  insoluble  barium  salt,  it  gives  rise  to  a  neutral 
solution  of  the  peroxide.  G.  T.  M. 

Basicity  of  Hydrofluoric  Acid.  Giovanni  Pellini  and  L. 
Pegoraro  ( Zeitsch .  Elektrochem.,  1907,  13,  621 — 622  ;  Atti  R.  Accad. 
Lincei,  1907,  [v],  16,  ii,  273 — 279). — In  order  to  determine  the 
basicity  of  hydrofluoric  acid,  measurements  of  the  specific  conductivity 
after  the  addition  of  successive  quantities  of  potassium  hydroxide, 
sodium  hydroxide,  and  ammonia  have  been  made.  The  conductivity 
curves  indicate  that  the  acid  behaves  as  if  dibasic  on  neutralisation  with 
each  of  the  three  bases  used.  On  the  other  hand,  the  properties  of 
solutions  of  the  free  acid  and  of  the  normal  salts  can  only  be  explained 
on  the  assumption  that  these  are  binary  electrolytes.  H.  M.  D. 

Vapour  Pressure  of  Sulphur  at  Low  Temperatures. 

Hippolyte  Gruener  {J.  Amer.  Chem.  Soc.,  1907,  29,  1396 — 1402). — 
The  vapour  pressure  of  sulphur  between  200°  and  400°  has  been  deter¬ 
mined  by  Matthies  (Abstr.,  1906,  ii,  663).  Determinations  have  now 
been  made  of  the  pressure  between  50°  and  1 20°  by  passing  known 
volumes  of  an  inert  gas  (carbon  dioxide,  hydrogen,  and,  at  the  lower 
temperatures,  air)  over  sulphur  heated  to' the  desired  temperature.  The 
volatilised  sulphur  was  condensed  on  the  walls  of  a  cold  tube,  and  from 
its  weight  the  pressure  was  calculated.  A  series  of  determinations 
were  made  at  100°,  in  which  the  vapour  pressure  was  calculated  from 
the  amount  of  sulphur  volatilised  with  known  amounts  of  water.  In 
these  experiments,  water  containing  sulphur  in  suspension  was  boiled 
and  the  steam  passed  over  a  column  of  sulphur  and  afterwards  con¬ 
densed.  In  most  of  the  determinations,  the  sulphur  was  used  in  the 
form  of  small  crystals  obtained  by  melting  sulphur  and  stirring  it  as 
it  solidified.  The  vapour  pressure  was  studied  more  closely  at  100° 
than  at  any  other  temperature,  and  some  determinations  were  made  at 
this  temperature  with  the  prismatic  and  rhombic  forms  of  sulphur. 

The  results  show  that  the  vapour  pressure  of  sulphur  can  be  cal¬ 
culated  from  the  expression  :  p  —  ab t,  where,  for  temperatures  between 
50°  and  100°,  loga  =  7‘9225,  log&  =  0'0395,  and  t  is  the  number  of 
degrees  C,  and  for  temperatures  somewhat  above  100°,  log<*=  3-8725, 
log6  =  0'0316,  and  £  =  the  number  of  degrees  C.  -  100.  E.  G. 

Specific  Gravity  and  Allotropic  States  of  Certain  Varieties 
of  Sulphur.  Observations  on  the  Determination  of  the 
Specific  Gravity  of  Powders.  Walth^re  Spring  {Bull.  Soc.  chim. 
Belg.,  1907,  21,  243 — 257  ;  Rec.  trav.  chim..,  1907,  26,  357,  and 
J.  Chim.  Phys.,  1907,  5,  410.  Compare  Abstr.,  1906,  ii,  607). — The 
amorphous  sulphur,  obtained  by  decomposing  potassium  polysulphide 
with  hydrochloric  acid,  is  almost  white,  completely  soluble  in 
carbon  disulphide,  and  has  DJij  2'0545  in  fine  powder  and  D]„  2  0511 
after  compression  into  compact  cylinders.  It  passes  into  rhombic 
sulphur  slowly  at  the  atmospheric  temperature,  and  more  rapidly  on 
heating.  Its  thermal  capacity  is  less  than  that  of  rhombic  sulphur. 

The  sulphur  obtained  by  passing  hydrogen  sulphide  into  a  solution 
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of  ferric  chloride  is  a  mixture  of  two  amorphous  varieties,  of  which 
one,  identical  with  that  described  above,  forms  96*8%  of  the  mixture. 
The  second  variety  is  insoluble  in  carbon  disulphide,  has  1*8686 
in  powder,  and  D}®  1‘7852  after  compression  into  compact  cylinders. 
No  sulphur  hydrate  appears  to  be  formed  in  either  of  these  reactions. 

In  determining  the  specific  gravity  of  theso  amorphous  sulphurs, 
they  were  mixed  with  water  in  platinum  vessels,  and  exposed  under 
reduced  pressure  until  the  powders  had  apparently  settled.  It  was 
observed,  however,  that  at  this  stage  the  weights  had  not  become 
constant,  and  they  continued  to  augment  for  several  days.  This 
phenomenon,  which  is  discussed  in  detail  in  the  oiiginal,  is  due  to 
incomplete  sedimentation.  The  rate  of  increase  in  weight  is  irregular 
at  first,  but  after  a  time  becomes  proportional  at  any  instant  to  the 
mass  of  the  powder  still  in  suspension.  T.  A.  H. 

Combustion  of  Sulphur  in  Air  and  Oxygen.  Joseph  H. 
Kastle  and  J.  S.  McHargue  { Amer .  Chem.  J 1907,  38,  465 — 475). — 
Hempel  has  stated  (Abstr.,  1890,  1050)  that  when  sulphur  is  burnt 
in  oxygen  under  atmospheric  pressure,  the  resulting  gas  contains  2% 
of  sulphur  trioxide  and  98%  of  the  dioxide.  The  average  result  of 
experiments,  which  have  now  been  made  under  somewhat  different 
conditions,  shows  2*76%  of  the  sulphur  to  have  been  converted  into 
the  trioxide.  When  sulphur  is  burnt  in  air  instead  of  oxygen,  about 
7%  is  converted  into  the  trioxide.  The  relative  proportions  of  the 
oxides  produced  by  the  combustion  of  sulphur  in  air  are  not  appreci¬ 
ably  affected  by  moisture  or  increased  quantities  of  carbon  dioxide. 
Moisture  is  also  without  influence  on  the  combustion  of  sulphur  in 
oxygen,  but  the  presence  of  carbon  dioxide  causes  a  slightly  larger 
proportion  of  the  trioxide  to  be  produced.  The  fact  that  the  quantity 
of  the  trioxide  formed  by  the  combustion  of  sulphur  in  air  is  so  much 
greater  than  that  produced  on  combustion  in  oxygen  is  considered  to 
be  due  to  the  presence  of  nitrogen.  When  mixtures  of  oxygen  and 
nitrogen  are  employed  containing  smaller  quantities  of  nitrogen  than 
are  present  in  air,  the  quantity  of  the  trioxide  formed  is  considerably 
diminished.  As  an  explanation  of  this  phenomenon,  it  is  suggested 
that  the  nitrogen  acts  as  a  carrier  of  oxygen,  small  quantities  of  one 
of  the  higher  oxides  of  nitrogen  being  formed  which  effects  the 
oxidation  of  the  sulphur  dioxide.  E.  G. 

Dissociation  of  Hydrogen  Sulphide.  Gerhard  Preuner 
( Zeitsch .  anorg.  Chem .,  1907,  55,  279 — 288). — The  equilibrium  in  the 
reaction  2H2  +  S2  ^  2H2S  has  been  investigated  by  Lowenstein’s 
method  (Abstr.,  1906,  ii,  272)  at  830°,  950°,  1050°,  1140°,  and  1240°. 
The  observations  were  somewhat  disturbed  by  the  slow  formation  of 
platinum  sulphide  on  the  surface  of  the  small  platinum  tube  used  as 
a  semi-permeable  membrane. 

At  830°,  1050°,  and  1240°,  the  partial  pressures  of  hydrogen 
amounted  to  6*5,  16*5,  and  25  6  cm.  respectively.  The  mean  value 
for  the  heat  development  of  the  reaction,  calculated  from  the  equili¬ 
brium  results  at  different  temperatures,  is  39,400  cals.,  from  which 
the  approximate  percentage  dissociation  of  hydrogen  sulphide  at 

VOL.  XCII.  ii.  59 


862 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


different  temperatures  has  been  calculated  as  follows  :  2*3%  at  627°, 
16-4%  at  947°,  317%  at  1137°,  49*2%  at  1327°,  and  76-1%  at  1727°. 

The  above  results  are  only  in  moderate  agreement  with  those  calcu¬ 
lated  by  Nernst’s  equation  connecting  equilibrium  constants  and 
temperature ;  this  is  partly,  at  least,  owing  to  the  fact  that  little  is 
known  as  to  the  specific  heat  of  hydrogen  sulphide. 

These  results  are  employed  to  obtain  an  estimate  of  the  heat  of 
dissociation  of  gaseous  sulphur,  from  which  it  appears  that  the 
reaction  S8  =  4S2  absorbs  about  43,200  cals.,  but  other  considerations 
indicate  that  this  figure  is  too  small.  G.  S. 

Sulphides  and  Double  Sulphides.  Alfred  Ditte  (Ann.  Chim. 
Phys .,  1907,  [viii],  12,  229 — 276). — A  detailed  account  of  the  prepara¬ 
tion  and  properties  of  the  sulphides  of  mercury,  tin,  antimony,  bismuth, 
copper,  silver,  and  gold,  and  of  the  double  compounds  they  form  with 
the  alkali  sulphides  ;  the  results  have  already  been  published  (compare 
Abstr.,  1882,  1030;  1883,  156,  716;  1884,  18,  19,  893,  963,  964; 
1886,  309,  429  ;  1895,  223,  273,  274).  Stannous  sulphide,  selenide, 
and  telluride  have  sp.  gr.  5*0802,  6*179,  and  6*478  respectively. 

M.  A.  W. 

Action  of  Alkalis  on  Tetrathionates.  IV.  August  Gutmann 
( Ber .,  1907,  40,  3614 — 3622.  Compare  Abstr.,  1905,  ii,  384,  813  ; 
1906,  i,  149). — According  to  Fordos  and  Gelis  ( Annalen ,  1842,  44, 
227),  the  action  of  sodium  hydroxide  on  sodium  tetrathionate  leads  to 
the  formation  of  the  sulphite  and  thiosulphate,  whereas,  according  to 
Kessler  (Ann.  Phys.  Chem.,  1848,  [ii],  74,  253),  sodium  thiosulphate, 
sulphate,  and  sulphide  are  formed.  A  re-investigation  of  the  reaction 
shows  that  with  15%  sodium,  potassium,  calcium,  strontium,  or  barium 
hydroxide,  it  takes  place  according  to  Fordos  and  Gelis’  equation : 
2Na2S406  +  6NaHO  =  3Na2S203  -t-  2Na2S03  +  3H20,  but  that  if  highly 
concentrated  (1:1)  aqueous  sodium  hydroxide  solutions  are  employed 
the  reaction  takes  place  to  a  small  extent  also  according  to  the 
equation  :  3Na2S406  +  12NaHO  =  3Na2S203  +  5Na2S03  +  Na2S  +  6H20  ; 
traces  of  the  sulphide  being  formed  together  with  the  thiosulphate  and 
sulphite  ;  sodium  sulphate  is  not  formed.  G.  Y. 

Continuous  Production  of  Ammonia  from  its  Elements. 
Karl  Kaiser  (D.R.-P.  181657). — Calcium  nitride  when  heated  in  a 
current  of  hydrogen  is  decomposed,  yielding  ammonia  and  calcium 
hydride.  Conversely,  calcium  hydride  when  heated  in  nitrogen  gives 
rise  to  calcium  nitride  and  ammonia,  in  this  respect  differing  from 
barium  hydride,  which  furnishes  barium  nitride  and  hydrogen.  Accord¬ 
ingly,  a  continuous  production  of  ammonia  is  effected  when  calcium  is 
heated  alternately  in  a  current  of  nitrogen  and  hydrogen.  This  opera¬ 
tion  takes  place  more  readily  when  the  metal  is  in  a  finely-divided 
condition,  as,  for  example,  when  deposited  on  asbestos.  The  reaction 
sets  in  at  about  150°,  and  the  best  results  are  obtained  between 
200—400°.  G.  T.  M. 
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Oxidation  of  Hydrazine.  I.  Arthur  W.  Browne  and  F.  F. 
Shetterly  (J.  Amer.  Chem.  Soc.,  1907,  29,  1305 — 1312  *). — It  has  been 
shown  previously  (Abstr.,  1905,  ii,  449)  that  azoimide  is  produced  by 
the  action  of  certain  oxidising  agents  on  hydrazine  sulphate. 

It  is  now  found  that  azoimide  can  also  be  obtained  by  the  action  of 
ammonium  metavanadate  on  hydrazine  sulphate,  and  the  conditions  for 
its  formation  have  been  studied.  The  maximum  yield,  13'55%,  as  cal¬ 
culated  from  the  equation:  2N2H4  +  20  =  N3R -f  NH3 -f  2H20,  was 
obtained  by  adding  ammonium  metavanadate  solution  drop  by  drop  to 
a  solution  containing  10  grams  of  hydrazine  sulphate  and  19'2  grams 
of  concentrated  sulphuric  acid,  and  maintained  at  a  temperature  of  80°. 

The  use  of  ammonium  metavanadate  in  the  estimation  of  hydrazine 
by  Hofmann  and  Kiispert’s  method  (Abstr.,  1898,  ii,  255)  leads  to 
inaccurate  results]  on  account  of  the  formation  of  azoimide.  If  the 
estimation  is  based  on  the  volume  of  nitrogen  evolved,  the  error 
amounts  to  about  4‘5%,  but  if  it  is  carried  out  by  the  oxidation  of  the 
vanadyl  sulphate  with  potassium  permanganate  the  error  is  only 
about  1%.  E.  G. 

Estimation  of  the  Oxides  of  Nitrogen  and  Theory  of  the 
Lead-chamber  Process.  Georg  Lunge  and  Ernst  Berl,  ( Zeitsch . 
angew.  Chem.,  1907,  20,  1713 — J722). — Polemical.  A  reply  to 
Rat-chig  (this  vol.,  ii,  455).  The  authors  have  repeated  their  experi¬ 
mental  work  criticised  by  Raschig,  and  find  the  results  previously 
recorded  to  be  correct.  Fresh  evidence  is  also  brought  forward  in 
support  of  their  theory  of  the  lead-chamber  process  (Abstr.,  1906, 
ii,  438).  W.  H.  G. 

[Estimation  of  Oxides  of  Nitrogen  and  Theory  of  the  Lead- 
chamber  Process.]  Fritz  Raschig  (Zeitsch.  angew.  Chem.,  1907, 
20,  1809 — 1811), — Polemical.  The  author  in  a  reply  to  Lunge  and 
Berl  (preceding  abstract)  upholds  the  accuracy  of  bis  results  and 
conclusions  (Abstr.,  1905,  ii,  23,  700  ;  this  vol.,  ii,  455). 

W.  H.  G. 

[Preparation  of  Nitrogen  Peroxide  from  Nitrogen  and 
Oxygen  at  High  Temperatures.]  Westdeutsche  Thomasphos- 
phatwerke  (D.R.-P.  182297). — At  high  temperatures,  a  mixture  of 
air  and  steam  or  its  dissociation  products  interact  to  produce  nitrogen 
peroxide,  but  when  the  products  are  left  in  contact  with  each  other 
the  hydrogen  produced  reduces  the  oxide,  regenerating  nitrogen  and 
water.  This  inverse  reaction  is  avoided  when  the  initial  change  is 
effected  in  a  porous  vessel.  The  mixture  of  air  and  steam  or  the 
products  of  its  dissociation  are  passed  through  a  thin- walled  porous 
porcelain  tube ;  the  hydrogen  diffuses  through  this  material,  whilst 
the  oxygen  and  nitrogen  combine  to  form  the  nitrogen  peroxide,  which 
is  converted  into  nitric  acid.  The  tube  must  be  heated  at  least  to 
1300°,  and  the  best  result  is  obtained  at  1600°.  The  diffusion  of  the 
hydrogen  is  accelerated  by  increasing  the  pressure  of  the  reacting 
gases  and  diminishing  the  pressure  outside  the  porous  tube. 

G.  T.  M. 

*  And  Ber.,  1907,  40,  3953—3962. 
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Quantitative  Vaporisation  of  Phosphoric  Acid  from  its 
Salts  in  a  Current  of  Chlorine  Charged  -with  Carbon  Tetra¬ 
chloride.  Paul  Jannasch  and  W.  Jilke  (Ber.,  1907,  40,  3605 — 3608. 
Compare  Abstr.,  1906,  ii,  745). — Phosphoric  acid  can  be  distilled  off 
quantitatively  from  its  salts  without  previous  admixture  with  charcoal 
if  these  are  heated  in  a  current  of  chlorine  which  has  been  passed  first 
through  carbon  tetrachloride  heated  at  85 — 95°.  Details  are  given  of 
experiments  carried  out  in  this  manner  with  ammonium  phosphate  and 
magnesium  phosphate.  It  is  observed  that  free  phosphoric  acid  and 
ammonium  phosphate  are  more  easily  vaporised  than  might  be  thought 
from  statements  in  the  literature;  the  ammonium  salt  vaporises  in  a 
platinum  crucible  over  a  bunsen  flame  or  when  heated  in  a  current  of 
carbon  dioxide.  G.  Y. 

Organic  Solvent  for  some  Varieties  of  Carbon.  Iwan 
Ostromysslensky  (/.  pr.  Chem.,  1907,  [ii],  76,  268 — 273). — As  amor¬ 
phous  carbon,  obtained  as  the  final  distillation  product  of  coal  tar,  has 
been  considered  to  have  a  polycyclic  structure,  the  author  has  sought 
for  a  solvent  for  graphite  amongst  the  high  molecular,  polycyclic 
hydrocarbons.  It  is  found  that  small  fragments  of  graphite  disappear 
when  treated  at  485°  with  decacyclene,  m.  p.  402°  (387°  :  Dziewonsky, 
Abstr.,  1903,  i,  431).  The  process  may  be  one  of  solution  of  the 
graphite  or  merely  of  disintegration  of  the  graphite  resulting  from 
solution  of  some  impurity.  To  avoid  decomposition  of  the  decacyclene, 
the  operation  must  be  carried  out  in  an  atmosphere  of  carbon  dioxide  ; 
otherwise,  on  removal  of  the  decacyclene  by  boiling  successively  with 
aniline,  xylene,  nitrobenzene,  and  alcohol,  the  residue  exceeds  in  weight 
the  graphite  taken  up  by  the  decacyclene.  Fused  decacyclene  is 
brownish-black  and  opaque  ;  the  supposed  solution,  which  may  contain 
10%  of  graphite,  is  black  and  opaque. 

Graphite  is  not  dissolved  by  phenanthrene,  chrysene,  pyrene,  picene, 
or  triphenylene,  nor  is  the  diamond  dissolved  by  decacyclene. 

G.  Y. 

Action  of  Carbon  Dioxide  on  Sodium  and  Calcium  Sul¬ 
phides  and  of  Hydrogen  Sulphide  on  Sodium  Carbonate. 

Ernst  Berl  and  August  Rittener  ( Zeitsch .  angew.  Chem.,  1907,  20, 
1637 — 1642.  Compare  Lunge  and  Rittener,  this  vol.,  ii,  51). — When 
crude  caustic  soda  is  treated  with  carbon  dioxide,  considerable  amounts 
of  sodium  hydrogen  carbonate  are  formed  before  the  decomposition  of 
the  sulphides  is  complete.  This  has  been  explained  by  Lunge  as  result¬ 
ing  from  the  mass  action  of  the  two  acids.  A  quantitative  study  of  the 
reaction  has  yielded  results  confirming  this  view.  It  is  found  that 
the  decomposition  of  sodium  sulphide  by  carbon  dioxide  at  14°  is 
complete  only  when  the  sodium  has  been  converted  totally  into  the 
hydrogen  carbonate.  The  whole  reaction  is  represented  by  the  equa¬ 
tions  :  (1)  Na2S  +  C02  +  H20  =  NaHS+NaHC03;  (2)  NaHS  +  COa  + 
H20  NaHCOs  +  H2S.  The  proportions  of  sodium  sulphide, 
hydrogen  sulphide,  and  hydrogen  carbonate  present  at  any  stage  of  the 
reaction  are  shown  to  depend  on  the  composition  of  the  gaseous  phase. 


INORGANIC  CHEMISTRY. 


865 


At  80°,  a  certain  amount  of  sodium  carbonate  is  formed  by  a  side- 
reaction. 

Similarly,  it  is  found  that  the  action  of  hydrogen  sulphide  on 
sodium  carbonate  at  170°  takes  place  in  the  two  stages  :  (1)  Na2C03  + 
H2S  =  NaHC03  +  NaHS;  (2)  NaHC03  +  H2S  ^  NaHS  +  C02  + 
H20  ;  the  latter  stage  is  the  reverse  of  the  second  in  the  action  of 
carbon  dioxide  on  sodium  hydrogen  sulphide.  At  52°  and  90°,  sodium 
hydrogen  carbonate  and  hydrogen  sulphide  are  converted  partially 
into  the  carbonate  and  sulphide  respectively.  The  composition  of  the 
mixture  of  salts  is  related,  as  in  the  previous  case,  to  the  composition 
of  the  gaseous  phase.  The  value  ^  =  1*96  is  found  for  the  constant 
in  the  equation  :  [NaHC03][H2S]/[NaHS][C02]  =  k,  at  18°;  the  value 
calculated  is  k  =  2  •  3 1 . 

The  action  of  carbon  dioxide  on  calcium  hydrogen  sulphide,  the 
first  product  of  the  action  of  the  gas  on  calcium  sulphide,  takes  place 
in  aqueous  solution  according  to  the  equation:  Ca(HS)2  +  C02  +  H20  = 
CaC03  4-  2H2S.  It  is  of  importance  that,  even  when  30%  carbon 
dioxide  is  employed,  the  proportion  of  hydrogen  sulphide  in  the 
gaseous  phase  remains,  almost  to  the  end  of  the  reaction,  above  the 
minimum  limit  for  combustion  of  hydrogen  sulphide  to  sulphur  and 
water,  whereas  in  the  action  of  carbon  dioxide  on  sodium  sulphide 
this  limit  is  exceeded  only  in  the  first  stages.  G.  Y. 

Ammonium  Amalgam.  Morris  W.  Travers  ( Ber .,  1907,  40, 
3949. — 3950). — Reply  to  Smith  (this  vol.,  ii,  615).  C.  S. 

Double  Decomposition  of  Silver  Nitrate  and  Potassium 
Halides  in  the  Absence  of  a  Solvent.  I  wan  A.  Kablukoff  (J. 
Buss.  Phys.  Ohem  Soc.,  1907,  39,  914 — 922). — When  a  dry,  powdered 
potassium  halide  is  added  to  melted  silver  nitrate,  the  former  dissolves 
with  development  of  much  heat,  but  when  the  solute  added  is  equal  to 
\  gram-mol.  to  1  gram-mol.  of  solvent,  the  liquid  divides  into  two 
sharply-defined  layers,  the  lower  being  coloured  and  opaque,  whilst  the 
upper  is  almost  colourless  and  transparent.  If  the  addition  of  the 
halide  is  continued,  streams  of  the  coloured  liquid  are  observed  to 
separate  from  the  upper  layer  and  sink  to  the  bottom,  until,  when  the 
substances  are  present  in  equivalent  proportions,  the  upper  layer 
becomes  quite  colourless  and  consists  of  pure  potassium  nitrate.  This 
separation  is  effected  because  the  lower  layer  of  silver  chloride  is 
insoluble  in  melted  potassium  nitrate.  To  determine  what  actually 
occurs  in  the  first  stage  of  this  process,  the  depression  in  the  m.  p. 
of  silver  nitrate  on  addition  of  silver  and  potassium  halides  respec¬ 
tively  was  investigated.  The  results  are  plotted  on  a  com¬ 
position-depression  curve,  the  first  part  of  which  indicates  that, 
when  potassium  chloride  is  introduced  into  silver  nitrate,  almost 
complete  double  decomposition  occurs,  whilst  the  second  part  shows 
the  possible  formation  of  double  compounds.  There  seems  to  be  a 
definite  relation  between  the  effect  of  the  potassium  halides  on  the 
m.  p.  of  silver  nitrate  and  the  heat  effects  of  their  reaction  with  it. 

Z.  K. 
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Composition  and  Properties  of  the  Salts  Formed  in  the  Fixing 
of  Silver  Bromide  and  Chloride  Gelatin  Plates.  Auguste  Lumi^re, 
Louis  Lumiere,  and  Alphonse  Seyewetz  {Bull.  Soc.  chim .,  1907, 
[iv],  1,  946 — 953). — The  solution  of  silver  bromide  and  chloride  in 
15%  or  45%  sodium  thiosulphate  solution  yields  double  thiosulphates 
of  sodium  and  silver  which  are  different  in  the  two  cases  and  have  not 
the  composition  usually  attributed  to  them.  The  saturated  solution  of 
silver  bromide  in  thiosulphate  represents  a  double  salt  containing 
5  mols.  of  the  bromide  to  9  mols.  of  crystallised  thiosulphate.  This 
salt  only  exists  in  solution,  and,  on  slow  evaporation  or  precipitation 
by  alcohol,  readily  yields  the  compound :  2Na2S208,Ag2S208,2H20, 
which,  in  sufficiently  concentrated  aqueous  solution,  is  converted  gradu¬ 
ally  into  the  insoluble  double  salt,  Na2S20s,Ag2S203,H20.  Satura¬ 
tion  of  sodium  thiosulphate  solution  with  silver  chloride  takes  place 
when  the  proportions  of  the  salts  correspond  with  the  composition 
2Na2S203,Ag2S203,2H20,  but  the  solution  deposits  an  insoluble  double 
salt,  Na2S203,Ag2S203,2H20 ;  the  two  double  salts  obtained  in  the 
case  of  silver  bromide  have  also  been  isolated  from  this  solution. 
These  results  confirm  the  danger  of  using  fixing  solutions  until  they 
are  saturated  with  silver  haloid,  especially  silver  chloride. 

T.  H.  P. 

Some  Reactions  During  Water  Treatment.  Edward  Bartow 
and  J.  M.  Lindgren  {J.  Amer.  Chem.  Soc.,  1907,  29,  1293 — 1305). — 
The  observations  recorded  in  this  paper  were  made  during  attempts 
to  improve  the  water  of  the  University  of  Illinois  water  supply. 

On  treating  a  water  containing  hydrogen  carbonates  of  alkali  and 
alkali  earth  metals  with  calcium  hydroxide,  changes  take  place  in  the 
following  order,  depending  on  the  amount  of  the  reagent  added  : 
(1)  Ca(OH)2  +  2COs  -  CaH2(C03)2;  (2)  Ca(OH)2  +  CaH2(C03)2  = 
2CaC03  +  2H20;  (3)  Ca(OII)2  +  2NaHCO,  =  CaCOa  +  Na2C03 ; 
(4)  2Ca(OH)2  +  MgH2(C03)2  =  2CaC03  +  Mg(OH)2  +  2H20. 

If  sodium  hydroxide  is  used  instead  of  calcium  hydroxide,  the 
reactions  take  place  in  the  following  stages:  (1)  2Na0II  +  2C02  = 
2NaHC03;  (2a)  2NaOH  +  CaH2(C03)9  =  Na9C03  +  CaC03 ; 
(26)  Na2OOa  +  CaH2(C03)2  =  CaC03  +  2NaH C03  +  2HA)  ;  (3)  NaOH  + 
NaHC03  =  Na2C03  +  H20  ;  (4)  4NaOH  +  Mg  H  2(C03)2  =  Mg(OH)2  + 

2Na2C03  +  2H20. 

On  treating  water  containing  hydrogen  carbonates  and  sulphates  of 
alkali  earth  metals  with  sodium  carbonate,  reactions  occur  in  the 
following  order  :  (l)Na2C03  +  C02  +  H20  =  2NaHC03  ;  (2 a)  Na2C!03  + 
CaH,(COs)2  =  CaC03  +  2NaHC03;  (26)  2NaHC03  +  MgS04  = 
MgH2(C03)2  +  Na2S04.  If  calcium  hydroxide  is  now  added,  the 
following  changes  take  place:  Oa(OH).,  +  CaH2(C03)2  =  2CaU03 + 
2H20  j  2Ca(OH)2  +  MgH2(003)2  =  Mg(OH)2  +  2CaCOs. 

During  the  first  and  second  stages  of  the  treatment  of  a  water  with 
calcium  nydroxide,  about  50%  of  the  alkali  earth  carbonates  are 
removed,  but  to  remove  the  maximum  amount  (about  80%  in  the 
waters  examined)  nearly  three  times  as  much  of  the  reagent  is 
required.  Neither  calcium  hydroxide  nor  sodium  carbonate  alone  will 
remove  a  maximum  amount  of  the  incrusting  constituents  from  a  water 
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containing  sulphates,  but,  if  either  is  used  alone,  sodium  carbonate  is 
the  more  effective.  E.  G. 

Absorption  of  Nitrogen  by  Calcium  Carbide.  Eerdynand  E. 
Polzeniusz  ( Ghem .  Zeit.,  1907,  31,  958 — 959). — The  absorption  of 
nitrogen  by  calcium  carbide  is  accelerated  by  the  presence  of  other 
oxygen-free  calcium  compounds,  which  melt  at  comparatively  low 
temperatures,  and  therefore  dissociate  partially  at  the  temperature  of 
the  reaction.  The  absorption  is  accelerated  also  by  addition  of  salts, 
such  as  alkali  chlorides,  bromides,  or  iodides,  or  ferrous  chloride,  which 
react  with  calcium  carbide,  forming  the  corresponding  calcium  salt,  the 
free  metal,  and  carbon,  the  acceleration  produced  being  the  greater  and 
the  temperature  at  which  absorption  takes  place  the  lower,  the  lower 
the  m.  p.  of  the  resulting  calcium  salt.  Bromides  and  iodides  cause  a 
greater  acceleration  ihan  do  chlorides,  with  the  exception  of  lithium 
chloride ;  the  abnormally  great  acceleration  caused  by  this  is  ascribed 
to  the  formation  of  calcium  chloride  and  lithium  nitride.  The 
sulphides,  which  melt  at  high  temperatures,  are  without  influence  on 
the  rate  of  absorption  of  nitrogen  by  calcium  carbide,  whilst  calcium 
fluoride,  m.  p.  about  900°,  and  the  alkali  fluorides,  which  react  readily 
with  the  carbide,  forming  calcium  fluoride,  accelerate  the  absorption 
very  slightly  and  only  at  high  temperatures.  Acceleration  is  not 
observed  at  800°  on  addition  of  metals,  oxides,  or  salts  of  oxy-acids. 

It  is  suggested  that  the  acceleration  in  question  may  result  from  the 
action  of  the  ions  of  the  dissociated  salt  on  the  nitrogen,  forming 
calcium  nitride,  and  on  the  carbide,  forming  the  corresponding  calcium 
salt,  the  calcium  nitride  and  carbon  reacting  with  a  further  amount  of 
nitrogen  with  formation  of  the  cyanamide.  G.  Y. 

Calcium  Sulphate  in  Aqueous  Solutions  of  Sodium  Chloride. 

Frank  K.  Cameron  (/.  Physical  Chem .,  1907,  11,  495 — 496.  Compare 
Abstr.,  1902,  ii,  75). — Arth  and  Cretien  (Abstr.,  1906,  ii,  853)  state 
that  the  solutions  prepared  by  dissolving  calcium  sulphate  in  sodium 
chloride  solutions  below  62'5 — 65°  contain  more  lime  than  is  equivalent 
to  the  acid  present,  whilst  at  higher  temperatures  the  reverse  is  the 
case.  In  the  present  paper,  it  is  shown  that  in  all  the  solutions 
investigated,  from  25°  to  80°,  the  calcium  and  sulphuric  acids  are 
present  in  equivalent  proportions  ;  the  results  obtained  by  Arth  and 
Cretien  are  due  to  errors  in  the  ordinary  analytical  processes.  Methods 
by  which  these  errors  may  be  eliminated  are  given. 

Calcium  sulphate  does  not  form  a  double  salt  in  solutions  of  sodium 
chloride.  G.  S. 

Supposed  Ammonium  Syngenite.  Jamks  M.  Bell  and  Walter 
C.  Taber  ( J ".  Physical  Chem 1907,  11,  492  —  494.  Compare  Abstr., 
1906,  ii,  352). — D’Ans  (Abstr.,  1906,  ii,  751)  has  ascribed  the 
formula,  CaS04,(NH4)2S04,H20,  to  a  double  sulphate  of  calcium  and 
ammonium  stable  at  25°,  but  the  authors  point  out  that  by  the  method 
used  by  D’Ans  for  removing  the  mother-liquor  (washing  with  50% 
alcohol)  the  double  salt  suffers  partial  decomposition,  and  show  by  two 
independent  methods  that  the  compound  in  question  contains  2H20  in 
accordance  with  their  former  results  ( loc .  cit.).  G  S. 
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Occurrence  of  Passive  Phenomena  in  Magnesium.  Rudolf 
Lohnstein  (Zeitsch.  Elektrochem.,  1907,  13,  612 — 614). — The  solvent 
action  of  dilute  acetic  acid  on  magnesium  is  inhibited  if  potassium 
dichromate  is  added  in  sufficient  quantity  to  the  solution.  The 
magnesium  only  loses  its  power  of  dissolving  spontaneously  in  the 
solution,  for,  if  it  is  made  the  anode  by  connecting  with  the  positive 
pole  of  a  battery,  it  dissolves  readily.  The  concentration  of  the 
dichromate  required  to  produce  the  passive  condition  increases  with 
the  concentration  of  the  acetic  acid.  If  solution  still  takes  place,  the 
rate  is  greatly  diminished  by  the  dichromate.  The  passive  condition 
maybe  destroyed  by  the  addition  of  an  alkali  or  magnesium  salt  of  a 
strong  acid,  the  rate  of  solution  of  the  active  magnesium  increasing 
with  the  concentration  of  the  added  salt.  It  is  suggested  that  the 
phenomena  are  of  catalytic  nature.  H.  M.  D. 


Precipitation  of  Metals  by  Hydrogen  Sulphide.  Action  of 
Hydrogen  Sulphide  on  Zinc  Salts.  Stanislaus  Glixelli  ( Zeitsch . 
anorg.  Chem.,  1907,  55,  297 — 320.  Compare  Raubigny,  Abstr.,  1882, 
1031). — It  is  shown  that,  contrary  to  the  assumption  of  Ostwald  and 
others,  the  reaction  ZnS04  +  H2S  =  ZnS  +  H2S04  is  not  reversible,  but 
that  very  persistent  false  equilibria  occur  in  acid  solution. 

Zinc  sulphide,  precipitated  from  alkaline  solution  (/2-sulphide), 
contains  more  water  than  that  obtained  from  dilute  acid  solution 
(a-sulphide),  but  there  is  no  evidence  of  the  existence  of  definite 
hydrates,  and  the  water  is  probably  present  in  the  “  adsorbed  ”  condi¬ 
tion.  The  differences  in  the  behaviour  of  the  two  sulphides  may  be 
due  to  differences  in  the  state  of  division. 

The  zinc  is  removed  almost  completely  from  1/4  and  1/2  molar  sulphate 
solutions  by  long-continued  passage  of  hydrogen  sulphide  at  atmo¬ 
spheric  preSfure.  The  solubility  of  the  sulphides  in  O’OOl  to  0'25  molar 
sulphuric  acid  under  a  variable  pressure  of  hydrogen  sulphide  (due  to 
the  gas  set  free  during  the  reaction)  has  been  determined  at  25° ;  the 
results  are  represented  satisfactorily  by  the  ionic  equation 
[Zn]-[HsS]  [H?  =  constant.  The  /2-sulphide  is  about  forty-six  times 
more  soluble  than  the  a-form. 

The  rate  of  precipitation  of  the  sulphide  from  sulphite  solutions 
containing  varying  proportions  of  sulphuric  acid  falls  off  as  the  acid 
concentration  increases,  and  the  time  which  elapses  before  the  appear¬ 
ance  of  a  precipitate,  the  induction  period,  also  increases  with  the 
acid  concentration  ;  in  solutions  1/2  molar  with  respect  to  zinc  sulphate 
and  acid,  there  is  practically  no  precipitation,  although  the  solution 
contains  about  one  hundred  times  as  much  zinc  as  corresponds  with 
the  solubility  in  that  strength  of  acid.  These  false  equilibria  can  be 
passed  over  by  the  addition  of  zinc,  cadmium,  or  copper  sulphides  as 
well  as  by  silicic  acid  ;  the  action  is  mainly  a  surface  one.  Attempts 
to  determine  the  limits  of  the  false  equilibria  in  acid  solutions  of 
different  strengths  have  not  led  to  very  conclusive  results. 

The  separation  of  zinc  from  nickel  and  cobalt  in  acid  solution  with 
hydrogen  sulphide  does  not  depend  on  differences  of  equilibrium,  but 
of  the  periods  of  induction.  G.  S. 
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Hardness  and  Microstructure  of  Alloys  of  Cadmium  and 
Zinc.  A.  Y.  Saposhnikoff  and  M.  Sacharoff  ( J .  Russ.  Phys. 
Chem.  Poe.,  1907,  39,  907 — 914). — There  is  a  close  connexion 
between  the  chemical  nature  of  an  alloy  and  its  mechanical  pro¬ 
perties.  A  metal  is  harder  on  the  surface  than  within,  but  the 
hardness  of  the  surface  also  depends  on  the  inner  structure,  being  the 
greater  the  more  homogeneous  the  mass.  Cadmium  and  zinc  give  no 
definite  compounds  and  no  solid  solution,  except  possibly  at  93 — 95% 
of  zinc.  At  the  composition  17‘6%  of  zinc,  a  eutectic  mixture  is 
formed  when  the  hardness  of  the  alloy  reaches  a  relative  maximum, 
after  which  the  hardness  and  resistance  falls,  until  at  the  composition 
80%  of  Zn  there  is  a  sudden  rise  to  an  absolute  maximum.  At  this 
point,  the  alloy  is  more  homogeneous  than  at  any  other  composition. 

Z.  K. 

Non-Existence  of  /3-Cadmium  Iodide.  John  F.  Snell  (J.  Artier. 
Chem.  Soc.,  1907,  29,  1288 — 1293). — Bodeker  found  that  cadmium 
iodide  had  D  4 ‘576.  Clarke  and  Kebler  (Abstr.,  1884,  394)  examined 
specimens  of  the  salt  prepared  by  several  different  methods  and,  in 
most  cases,  found  the  value  of  D  to  lie  between  5 ‘61  and  5 ’73  at 
temperatures  from  10‘5°  to  18'2°.  Specimens,  however,  which  were 
prepared  by  the  action  of  hydriodic  acid  on  cadmium  or  cadmium 
carbonate  gave  D  4'60 — 4  69  at  14 — 19°,  and  it  was  therefore  assumed 
that  cadmium  iodide  exists  in  two  forms,  the  ordinary  or  a-form  and 
the  form  of  low  sp.  gr.  or  /3-form. 

A  study  of  the  so-called  /3-form  has  now  been  made.  It  is  found 
that  products  of  low  sp.  gr.  can  be  prepared  by  crystallising  cadmium 
iodide  from  hydriodic  acid,  but  that  these  always  contain  hydriodic 
acid  and  water  as  impurities.  The  conclusion  is  drawn  that  the 
/3-form  does  not  exist,  and  that  pure  cadmium  iodide  cannot  be 
obtained  of  lower  sp.  gr.  than  5'6.  E.  G. 

The  Production  of  Sparingly  Soluble  Compounds  of  the 
Distillable  Heavy  Metals.  Carl  Luckow  (D.R.-P.  179305). — The 
heavy  metal  is  distilled  under  diminished  pressure  into  a  circulating 
apparatus  in  which  its  vapour  comes  into  intimate  contact  with  water 
or  a  solution  of  some  appropriate  reagent.  For  instance,  lead  vapour 
is  subjected  to  the  action  of  sodium  carbonate  solution  introduced  into 
the  exhausted  apparatus  in  the  form  of  a  iine  spray.  White  lead  is 
produced,  and  is  collected  without  interrupting  the  circulation  of  the 
alkaline  solution.  G.  T.  M, 

Hardness  and  Microstructure  of  Alloys  of  Lead  and 
Antimony.  A.  V.  Saposhnikoff  and  I.  Kanewsky  ( J .  Russ.  Phys. 
Chem.  Soc.,  1907,  39,  901 — 907). — As  antimony  is  added  to  lead,  the 
hardness  and  the  resistance  to  pressure  of  the  alloy  increases.  At  the 
eutectic  point,  that  is,  at  a  composition  13%  of  antimony,  the  alloy  is 
most  homogeneous,  and  its  hardness  and  resistance  is  greater  than  any 
of  the  other  neighbouring  alloys.  The  hardness  of  alloys  containing 
more  than  30%  of  antimony  depends  mainly  on  the  presence  of 
antimony  crystals  in  the  eutectic  mixture.  The  two  metals  form  no 
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definite  compounds,  but  solid  solutions  possibly  do  exist.  Alloys  con¬ 
taining  12 — 90%  of  antimony  have  been  investigated.  Z.  K. 

The  Ternary  System  Pb — Cd — Hg.  Ernst  Janecke  ( Zeitsch . 
physikal.  Chem.,  1907,  60,  399 — 412). — The  solid  phases  separating 
from  fused  mixtures  of  lead,  cadmium,  and  mercury  are  six  in  number ; 
they  are  lead,  cadmium,  and  four  kinds  of  mixed  crystals,  which  may 
be  represented  by  the  symbols  PbHga,  HgPb/J,  CdHga,  and 
CdHg/3.  Lead  and  cadmium  do  dissolve  in  each  other  to  solid  solu¬ 
tions,  but  to  a  very  small  extent,  and  no  great  error  is  made  by 
neglecting  this  mutual  miscibility.  The  author  has  studied  in  detail 
the  equilibrium  between  the  aforementioned  solid  phases  and  the  fused 
mixtures  from  which  they  separate.  The  results  are  represented  in 
the  usual  graphical  manner.  J.  C.  P. 

Lead  Oxide  and  Silica.  Wl.  Mostowitsch  ( Metallurgie ,  1907,  4, 
647 — 655). — The  behaviour  of  a  series  of  fused  mixtures  of  lead  oxide 
and  silica  has  been  studied.  Clear  rock-crystal,  powdered  and  extracted 
with  hydrochloric  acid,  and  lead  oxide,  prepared  by  igniting  pure 
electrolytic  lead  peroxide,  were  melted  together  in  a  platinum  crucible 
in  an  electric  furnace.  The  two  oxides  combine  together  to  form 
a  silicate  at  700 — 790°.  These  mixtures  solidify  as  glasses,  and  it  has 
not  therefore  been  possible  to  construct  a  freezing-point  curve  for  the 
binary  system.  Separation  of  lead  oxide  takes  place  with  great 
development  of  heat  on  cooling  glasses  containing  less  than  11  *94%  of 
silica,  tho  separation  taking  place  over  a  considerable  temperature 
interval,  owing  to  the  high  viscosity  of  the  mass.  The  lead  silicate 
mixtures  are  therefore  to  be  regarded  as  solutions  of  lead  oxide  in  lead 
glass,  the  composition  of  the  latter  being  undetermined. 

The  silicates  are  readily  reduced  by  heating  in  hydrogen  ;  becoming 
blackened.  C.  H.  D. 

Acid  Function  of  Lead  Hydroxide.  Nicola  Parravano  and 
G.  Calcagni  ( Gazzetta ,  1907,37,  ii,  264 — 268.  Compare  Bellucci  and 
Parravano,  this  vol.,  ii,  86). — The  authors  have  compared  (1)  the  con¬ 
ductivities  of  solutions  of  potassium  plumbateof  various  concentrations 
with  those  of  solutions  of  potassium  hydroxide  of  equivalent  concen¬ 
trations,  and  (2)  the  diminution  of  alkalinity  with  time  in  solutions  of 
potassium  plumbatein  presence  of  ethyl  acetate  with  that  occurring  in 
corresponding  solutions  of  potassium  hydroxide  under  the  same  con¬ 
ditions.  Both  series  of  measurements  show  that  the  more  concentrated 
solutions  of  potassium  plumbate  contain  a  small  proportion  of  un¬ 
decomposed  salt,  the  amount  of  which  diminishes  as  the  dilution  is 
increased.  In  a  solution  of  concentration  A/82’48,  all  the  plumbate 
is  resolved  into  alkali  and  colloidal  plumbic  acid.  The  series  silicon, 
lead,  tin,  represents  the  order  of  increasing  basicity  of  these  elements, 
and  the  series  lead,  silicon,  tin,  the  order  of  increasing  acidity. 

T.  H.  P. 

Silicon-Copper.  M.  Philips  ( Metallurgie ,  1907,  4,  587 — 592, 
613 — 617). — Although  it  has  not  been  found  possible  to  bring  about 
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a  cementation  of  massive  copper  by  metallic  or  amorphous  silicon,  an 
intimate  mixture  of  copper  turnings  and  powdered  silicon,  heated  for 
live  hours  at  700 — 750°,  is  found  to  react,  the  copper  turnings  taking 
up  as  much  as  9 '56%  of  silicon  and  becoming  brittle  without  change 
of  shape. 

Alloys  of  copper  and  silicon  may  be  prepared  by  heating  the  com¬ 
ponents  in  a  graphite  crucible  at  1200°.  It  is  not  possible  to  isolate 
the  silicide  from  alloys  containing  an  excess  of  copper,  as  solvents 
which  extract  the  copper  convert  the  silicon  into  dioxide.  Concentrated 
potassium  cyanide  solution  dissolves  these  alloys  without  residue,  the 
silicide  being  first  converted  into  copper  silicate. 

Alloys  containing  an  excess  of  silicon  may  be  attacked  by  nitro- 
hydroehloric  acid,  the  residue  containing  silica  and  free  silicon.  On 
ignition,  a  part  of  the  silicon  is  oxidised  ;  therefore  the  quantity  of  free 
silicon  found  on  analysing  such  mixtures  is  always  low.  A  method  of 
analysis  is  described,  consisting  in  dissolving  the  residue  in  hot 
potassium  hydroxide  solution.  Both  substances  dissolve,  the  free 
silicon  evolving  hydrogen  according  to  the  equation  Si  +  4KOH  = 
K4Si04  +  2H2.  The  volume  of  this  hydrogen  is  measured.  Estimations 
of  the  free  and  combined  silicon  in  a  number  of  alloys  lead  consistently 
to  the  formula  CurSi2  for  the  silicide  (Cu2Si3:  de  Chalmot,  Abstr., 
1896,  ii,  362  ;  1897,  ii,  262  ;  Cu2Si:  Vigouroux,  Abstr.,  1896,  ii,  362  ; 
Cu4Si:  Lebeau,  Abstr.,  1906,  ii,  29,  168;  Vigouroux,  ibid.,  168). 
There  is  no  difference  in  the  'proportion  of  combined  silicon  between 
alloys  slowly  cooled  and  those  quenched  suddenly  in  water,  but 
the  latter  are  far  more  brittle  and  do  not  show  any  crystallisation. 

The  alloys  become  red  in  moist  air,  especially  those  approaching  the 
silicide  CurSi2  in  composition.  They  decompose  water  at  65 — 70°, 
forming  cuprous  silicate  and  evolving  hydrogen  free  from  silicon 
hydride. 

A  review  of  previous  work  on  copper  silicides  is  given.  C.  H.  D. 

Cuprammonium  Salts.  IV.  Cuprammonium  Sulphate. 
David  W.  Horn  ( Amer .  Chem.  J.,  1907,  38,  475 — 489.  Compare 
Abstr.,  1906,  ii,  231  ;  1907,  i,  595). — Horn  and  Taylor  (Abstr.,  1904, 
ii,  662)  found  that  a  OTA-solution  of  the  salt,  CuS04,4NH3,H20, 
behaves  differently  from  a  solution  of  the  same  concentration  made  by 
adding  the  calculated  quantity  of  ammonia  to  a  OTA-solution  of 
copper  sulphate.  Dawson  (Trans.,  1906,- 89,  1674),  however,  after 
examining  0T  A-solutions  of  cuprammonium  sulphate,  stated  that  the 
data  obtained  agreed  satisfactorily  with  those  obtained  in  the  examina¬ 
tion  of  solutions  containing  a  larger  quantity  of  ammonia,  that  is, 
solutions  prepared  by  adding  excess  of  ammonia  to  copper  sulphate 
solution.  The  present  investigation  was  carried  out  with  the  object  of 
studying  this  point  more  closely. 

A  solution,  made  by  adding  ammonia  to  copper  sulphate  solution, 
which  has  a  concentration  OTA  with  respect  to  copper  sulphate  and 
OTA  with  respect  to  ammonia,  may  be  left  in  a  stoppered  bottle  fora 
year  without  visible  change.  If,  however,  a  solution  of  the  salt 
CuS04,4NH3,H20,  of  concentration  OTA  with  respect  to  copper,  is 
kept  under  the  same  conditions,  a  blue,  crystalline  substance  is 
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gradually  deposited,  although  the  dry  salt  is  very  stable.  A  study 
has  been  made  of  the  rate  at  which  this  change  takes  place,  and  it  has 
been  found  that  it  begins  directly  the  salt  is  dissolved  and  continues 
for  some  time,  crystals  becoming  visible  in  about  thirty-two  hours. 
The  crystalline  substance  has  the  composition  4Cu0,S03,2§NH3,4|TI20. 
After  a  solution  had  been  kept  for  two  months,  one  portion  of  the 
supernatant  liquid  was  transferred  to  another  bottle,  whilst  a  second 
portion  was  left  in  contact  with  the  basic  salt.  In  neither  case  was 
any  further  quantity  of  the  basic  salt  deposited,  even  when  left  for  a 
year.  On  adding  alcohol  to  the  clear  solution  from  which  the  basic 
salt  had  separated,  a  compound  was  obtained  in  lilac-blue  needles 
which  had  the  composition  of  ordinary  cuprammonium  sulphate, 
CuS04,4NH3,H20.  The  changes  occurring  are  expressed  by  the 
equations  :  36(CuS04,4NH3,H20)  +  H20  ==  12Cu0,3S03,8NH3,13H20 + 
24(CuS04,4NH3,H20)  (precipitated  by  alcohol)  +  9(NH4)2S04  +  28NH3. 
These  results  prove  conclusively  that  the  behaviour  of  a  freshly- 
prepared  OTA-solution  of  cuprammonium  sulphate  differs  from  that 
of  a  solution  of  the  same  strength  prepared  from  copper  sulphate  and 
ammonia.  E.  G. 

Constitution  of  the  Aluminium  Bronzes.  B.  E.  Curry 
(J.  Physical  Chern.,  1907,  11,  425 — 436.  Compare  Guillet,  Abstr., 
1905,  ii,  712;  Carpenter  and  Edwards,  Eighth  Hep.  to  the  Alloys 
.Research  Com.) — The  complete  equilibrium  diagram  for  these  alloys 
above  400°  has  been  constructed,  and  the  results,  taken  in  conjunction 
with  microscopic  observations,  indicate  that  only  one  compound,  CuA12, 
and  six  series  of  solid  solutions  exist. 

The  melting-point  curve  (determined  with  rising  temperatures  only) 
consists  of  seven  branches  ;  there  is  a  maximum  at  87*5%  by  weight 
of  copper,  which  does  not  appear  to  correspond  with  a  chemical  com¬ 
pound,  and  two  minima  at  90’5%  and  32%  of  copper  respectively. 
The  limits  within  which  the  seven  phases  separate  from  the  fused  alloy 
areas  follows:  a-mixed  crystals,  100 — 91%;  /3-crystals,  91 — 84%; 
y-crystals,  84 — 71%;  S-crystals,  71 — 60%;  e-crystals,  60 — 53%; 
CuAl2,  53 — 32%,  and  ^-crystals,  32 — 0%  by  weight  of  copper  respec¬ 
tively.  The  compound  CuA12  melts  at  585°.  /3-Crystals  are  only 
stable  above  566°;  at  the  latter  temperature  they  break  down  into  a 
mixture  of  a-  and  y-crystals.  S-Crystals  are  only  stable  between  845° 
and  570° ;  at  the  latter  temperature  they  break  down  into  y-  and  e- 
crystals.  Under  equilibrium  conditions  at  500°,  aluminium  dissolves 
11%  of  copper.  The  equilibrium  conditions  in  the  solid  alloys  above 
400°  have  been  determined  by  annealing  at  different  temperatures  and 
then  rapidly  cooling ;  for  details  as  to  the  limits  of  the  various  fields, 
the  original  must  be  consulted. 

The  /3-alloys  crystallise  in  long  needles,  the  y-,  S-,  and  e-alloys  in 
leaf-like  crystals  of  very  similar  appearance,  and  the  compound  CuAl2 
in  quadrangular  crystals.  All  the  alloys  containing  less  than  84%  by 
weight  of  copper  are  colourless. 

The  results  of  Carpenter  and  Edwards  (loc.  cit.)  are  criticised  in 
some  respects ;  in  particular,  there  is  no  evidence  of  the  existence 
of  the  compounds  Cu4A1  and  Cu3Al  mentioned  by  these  observers. 
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The  tensile  strength  of  the  alloys  is  dealt  with  in  the  next  abstract. 

G.  S. 

Tensile  Strengths  of  the  Copper- Aluminium  Alloys.  B.  E. 

Curry  and  Samuel  H.  Woods  ( J .  Physical  Chern.,  1907,  11,  461 — 491. 
Compare  preceding  abstract). — Only  those  alloys  containing  up  to  25% 
and  over  86%  by  weight  of  copper  were  used  ;  the  remaining  alloys 
are  too  brittle  to  be  of  technical  value.  The  test  pieces  were  prepared 
by  the  method  given  by  Shepherd  and  Upton  (Abstr.,  1905,  ii,  587). 
The  tensile  strength,  the  ductility,  and  the  relation  between  extension 
and  load  for  chill-cast  alloys,  for  alloys  annealed  below  500°  or  above 
565°  and  rapidly  cooled,  and  finally  for  alloys  annealed  and  allowed  to 
cool  at  the  ordinary  temperature  are  given  in  tabular  form,  and  the 
results  are  also  represented  by  diagrams  and  curves. 

For  chill-cast  alloys  rich  in  aluminium  the  tensile  strength  increases 
slowly  and  the  ductility  diminishes  fairly  rapidly  from  5 — 20%  of  copper  ; 
annealing  these  alloys  reduces  the  strength  and  increases  the  ductility. 
The  strength  of  annealed  alloys  containing  5 — 20%  of  copper  is 
practically  equal  throughout.  The  most  dependable  alloy  contains 
about  10%  of  copper. 

Traces  of  aluminium  markedly  increase  the  tensile  strength  of  copper ; 
on  further  addition  of  the  former  metal,  the  tensile  strength  increases 
gradually,  attains  a  maximum  at  90%  of  copper,  and  beyond  that 
point  diminishes.  In  this  case,  annealing  has  comparatively  little  effect 
from  100%  to  92%  of  copper,  but  from  89%  to  91%  copper  the  strength 
of  the  alloys  annealed  at  566°  and  rapidly  cooled  is  considerably 
increased,  but  the  ductility  is  lowered.  Alloys  containing  86%  of 
copper  are  very  brittle.  The  ductility  attains  a  maximum  value 
between  92%  and  95%  of  copper,  and  falls  very  rapidly  indeed  between 
92%  and  90%  of  the  same  metal,  the  latter  phenomenon  being  connected 
with  the  appearance  of  /3-crystals. 

As  regards  the  relationship  between  crystalline  phase  present  and 
behaviour  of  the  alloys,  the  tensile  strength  of  the  /3-bronzes  is  higher 
than  that  of  the  y-bronzes,  whilst  that  of  the  a-bronzes  increases  with 
decreasing  copper  content.  The  ductility  of  J3-  and  y-crystals  is 
practically  zero,  whilst  the  a-crystals  have  a  higher  ductility  the  greater 
the  aluminium  content.  G.  S. 

Artificial  Corundum.  Otto  Honiqschmid  ( Monatsh .,  1907,  28, 
1107 — 1111). — The  product  obtained  on  ignition  of  a  mixture  of 
borax,  aluminium  turnings,  and  sulphur  consists  of  crystalline 
alumina  (artificial  corundum)  together  with  considerable  amounts  of 
amorphous  boron  and  traces  of  crystalline  aluminium  boride.  Con¬ 
trary  to  Kiihne’s  statement  (Abstr.,  1904,  ii,  331),  crystalline  boron  is 
not  formed.  G.  Y. 

Action  of  Hydrochloric  Acid  on  Manganese  Dioxide. 
Willis  B.  Holmes  (J.  Amer.  Chem.  Soc.,  1907,  29,  1277 — 1288). — 
A  resume  is  given  of  previous  work  on  this  subject,  and  experiments 
are  described  which  show  that  when  manganese  dioxide,  suspended  in 
carbon  tetrachloride,  is  treated  with  dry  hydrogen  chloride,  manganese 
trichloride  and  tetrachloride  are  formed. 
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On  treating  the  solid  product  of  the  reaction  with  ether,  a  violet 
solution  of  manganese  trichloride  is  obtained,  whilst  the  residue  con¬ 
sists  of  manganous  chloride  and  manganese  tetrachloride.  It  is 
considered  probable  that  the  tetrachloride  is  the  first  product 
formed. 

Manganese  trichloride  is  a  nearly  black  solid  with  a  slight  green 
tinge,  and  is  decomposed  immediately  by  water.  When  the  salt  is 
heated,  chlorine  is  evolved,  whilst  if  left  in  a  desiccator  it  changes  into 
a  mixture  of  manganous  chloride  and  manganese  tetrachloride.  It 
dissolves  in  alcohol  with  formation  of  a  wine-coloured  solution  con¬ 
taining  the  tetrachloride,  but  if  this  solution  is  diluted  with  ether  and 
kept  cold  it  assumes  the  violet  colour  characteristic  of  the  trichloride. 
When  the  ethereal  solution  of  the  trichloride  is  poured  into  water,  only 
half  the  manganese  is  precipitated. 

Manganese  tetrachloride  is  a  reddish-brown  solid,  stable  at  the 
ordinary  temperature,  but  decomposed  by  moisture.  When  heated  at 
100°,  chlorine  is  evolved  and  manganous  chloride  is  produced.  On 
treating  the  alcoholic  solution  of  the  salt  with  water,  all  the  manganese 
is  precipitated.  E.  G. 

Preparation  and  Properties  of  the  Manganese  Borides, 
MnB  and  MnB2.  Edgar  Wedekind  ( Ber .,  1907,40,  3851 — 3854). — 
A  reply  to  Binet  du  Jassonneix  (this  vol.,  ii,  691).  A.  McK. 

Crystallisation  and  Structure  of  Steel.  A.  A.  Baikoff 
(J.  Russ.  Phys.  Chem.  Soc.,  1907,  39,  399 — 410). — Beautifully  formed 
octohedral  crystals  are  often  formed  in  the  internal  cavities  of  steel 
ingots.  The  form  of  the  crystals  is  really  that  of  the  manganous 
sulphide,  these  cores  then  being  coated  with  ferrite,  a  layer  of  pearlite 
being  found  enclosing  the  whole.  Many  such  crystals  have  been 
investigated,  and  diagrams  are  given  showing  the  appearance  of  their 
sections  with  and  without  etching  by  various  reagents.  The  most 
characteristic  feature  of  the  crystals  is  the  occurrence  of  a  large 
amount  of  manganous  sulphide,  which,  although  in  small  quantities,  is 
also  a  normal  constituent  of  steel.  Z .  K. 

Special  Cast-Irons,  particularly  those  containing  Nickel. 
Leon  Guillet  ( Compt .  rend.,  1907,  145,  552 — 553). — To  a  white 
cast-iron  containing  3-2%  of  carbon  (total),  0052%  of  graphite,  0'2% 
of  silicon,  0,013%  of  sulphur,  and  traces  of  manganese  and  phosphorus, 
and  to  a  grey  cast-iron  containing  2-739%  of  carbon  (total),  1’697% 
of  graphite,  046%  of  manganese,  2-38%  of  silicon,  0'098%  of 
sulphur,  and  1'47%  of  phosphorus,  increasing  quantities  of  nickel  were 
added  and  the  resulting  alloys  examined  chemically  and  micro- 
graphically,  care  being  taken  to  allow  all  the  products  to  cool  at  the 
same  rate.  The  results  show  (1)  that  nickel  favours  the  formation  of 
graphite,  and  (2)  that  as  the  quantity  of  nickel  added  increases,  first 
the  formation  of  sorbite  is  observed  (pearlite  disappearing  in  presence 
of  very  little  nickel),  then  the  cementite  assumes  the  acicular  form 
rarely  observed  in  ordinary  cast-irons,  then  y-iron  and  needles  of 
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troosto-sorbite  appear,  whilst  the  sorbite  disappears,  then  the  y-iron 
increases,  whilst  the  troosto-sorbite  diminishes,  and  finally  only  y-iron 
and  graphite  are  observed.  In  the  last  case,  certain  regions  of  the 
y-iron  are  easily  coloured  with  picric  acid,  whilst  traces  of  cementite 
are  occasionally  found  in  the  centre.  The  needles  of  troosto-sorbite 
often  have  a  cementite  nucleus.  Similar  examination  of  the  man¬ 
ganese  cast-irons  shows  that  sorbite,  but  not  y-iron,  is  observed.  The 
special  cementite  formed  increases  rapidly,  and  is  the  more  difficultly 
coloured  with  sodium  picrate  as  the  percentage  of  manganese  present 
increases.  It  is  confirmed  that  manganese  inhibits  the  precipitation 
of  graphite.  The  author  concludes  that  elements  which  dissolve  in 
iron  (nickel,  aluminium,  silicon)  favour  the  formation  of  graphite, 
whilst  those  (manganese,  chromium)  which  form  a  double  carbide  with 
cementite  oppose  it.  E.  H. 

Corrosion  of  Iron  and  Steel.  William  H.  Walker,  Anna 
M.  Cederholm,  and  Leavitt  N.  Bent  ( J .  Amer.  Chem.  Soc.,  1907, 
29,  1251 — 1264). — In  investigating  the  question  as  to  whether  iron 
or  steel  is  the  more  resistant  to  corrosion,  the  authors  were  led  to 
study  the  conditions  which  are  necessary  for  rusting  to  take  place  and 
the  reactions  involved  in  the  process. 

It  has  been  stated  by  Crace  Calvert  and  Crum  Brown  that  water, 
oxygen,  and  carbon  dioxide  are  essential  to  the  formation  of  rust,  and 
this  view  has  been  endorsed  recently  by  Moody  (Trans.,  1906,  89, 
720),  who  has  described  experiments  which  appear  to  prove  that  rust 
is  not  produced  if  carbon  dioxide  is  completely  excluded.  These  experi¬ 
ments  have  now  been  repeated,  and,  although  similar  results  have  been 
obtained,  it  is  considered  that  the  retardation  or  inhibition  of  the 
rusting  process  was  due  to  the  presence  of  alkali,  dissolved  from  the 
glass,  in  the  water  which  was  in  contact  with  the  iron.  It  has  been 
found  that  if  Jena  glass  is  employed,  the  iron  rusts  almost  as  readily 
as  when  left  in  the  open  air.  Moody’s  experiments,  in  which  chromic 
acid  was  used,  are  regarded  as  valueless,  since  it  has  been  found  that 
this  reagent  renders  iron  passive,  and  that  the  passivity  persists  even 
after  the  specimen  has  been  washed  and  dried.  It  is  concluded  that 
the  presence  of  carbon  dioxide  is  not  necessary  for  rusting  to  occur 
(compare  Dunstan,  Proc.,  1907,  23,  63). 

Whitney  (Abstr.,  1903,  ii,  430)  has  described  an  experiment  to 
show  that  iron  dissolves  in  water  entirely  free  from  oxygen  or  carbon 
dioxide,  and  on  this  has  based  a  hypothesis  that  the  formation  of  rust 
is  due  to  electrolytic  action.  On  repeating  this  experiment,  Dunstan, 
Jowett,  and  Goulding  (Trans.,  1904,  87,  1556)  were  unable  to  detect 
any  trace  of  iron  in  the  water.  It  is  now  found  that  usually  it  is  not 
possible  to  obtain  an  indication  of  the  presence  of  iron  in  the  water 
until  it  has  been  concentrated  to  a  few  drops.  The  following  experi¬ 
ment  has  been  devised  to  confirm  the  view  that  the  corrosion  of  iron 
is  an  electrolytic  phenomenon.  If  a  piece  of  iron  is  immersed  in 
water  containing  a  little  phenolphthalein  and  a  trace  of  potassium 
ferricyanide,  after  a  few  minutes  the  surface  is  seen  to  be  divided  into 
zones  of  opposite  polarity.  Those  portions  on  which  hydrogen  is 
being  liberated,  acting  as  cathodes,  become  bright  red,  owing  to  the 
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formation  of  hydroxyl  ions,  whilst  the  anodic  portions,  at  which  iron 
is  being  dissolved,  become  coated  with  a  blue  precipitate. 

The  amount  of  iron  which  can  dissolve  in  water  is  limited  to  the 
quantity  which  is  equivalent  to  the  hydrogen  necessary  to  polarise 
that  portion  of  the  sur  face  which  acts  as  the  cathode.  Experiments 
are  described  which  demonstrate  that  in  presence  of  a  depolarising 
agent,  such  as  hydroxylamine,  the  solvent  action  is  continuous.  It  is 
shown  that  oxygen  also  exerts  a  depolarising  action.  Hydrogen  per¬ 
oxide,  if  formed  during  the  rusting  process,  as  suggested  by  Dunstan, 
Jowett,  and  Goulding  {loo.  cit.),  can  only  be  produced  when  hydrogen 
is  being  oxidised  by  the  dissolved  oxygen.  It  has  been  found  by 
experiment  that  the  rapidity  with  which  rusting  takes  place  is  a 
direct  function  of  the  partial  pressure  of  the  oxygen  above  the  water. 

An  electric  current  can  pass  between  bright  iron  and  iron  covered 
with  scale  if  the  concentration  of  the  hydrogen  ions  is  increased  by 
the  presence  of  an  acid,  or  if  oxygen  or  some  other  depolarising  agent 
is  present. 

In  some  instances,  iron  which  is  easily  liable  to  corrosion  bears  a 
much  larger  number  of  areas  of  markedly  different  potentials  on  its 
surface  than  iron  which  is  resistant  to  corrosion.  E.  G. 

Reduction  of  Ferric  and  Chromic  Chlorides  by  means  of 
Calcium.  L.  Hackspill  (Bull.  Soc.  chim.,  1907,  [iv],  1,  895 — 897. 
Compare  Abstr.,  1906,  ii,  161  ;  Watts,  Abstr.,  1906,  ii,  759). — When 
an  intimate  mixture  of  calcium  and  sublimed,  anhydrous  ferric 
chloride  is  heated  to  dull  redness  in  a  magnesia  crucible  enclosed  in 
an  iron  crucible  with  a  screw-lid,  the  chloride  undergoes  reduction  tc 
metallic  iron. 

The  prolonged  action  of  fused  calcium  on  iron  at  a  temperature 
above  1000°  does  not  yield  a  calcium-iron  alloy,  although  it  is  quite 
possible  that  iron  and  calcium  unite  together  with  other  metals  to 
form  ternary  alloys. 

Calcium  reduces  chromic  chloride  at  a  dull  red  heat,  yielding 
metallic  chromium,  but  does  not  alloy  with  the  latter  even  when 
kept  at  about  1000°  for  three  hours.  T.  H.  P. 

Ferric  Silicates.  Eduard  Jordis  ( J .  pr.  Chem.,  1907,  [ii],  76, 
273 — 274). — Polemical.  A  reply  to  Ulffers  (this  vol.,  ii,  776). 

g.  y. 

[Crystallisation  of  Inorganic  Compounds.]  William  E. 
Guertler  (D.R.-P.  182200). — The  oxides  required  to  produce  the 
mineral  species,  olivine,  zircon,  beryl,  and  spinelle,  were  dissolved  in 
fused  sodium  or  potassium  metaborate  and  the  temperature  of  the  solu¬ 
tion  raised  to  1300°  until  all  the  alkali  borate  had  been  volatilised  ;  the 
residue  contained  the  required  compounds  in  a  crystalline  form.  A 
nickel-chrome- spinelle,  !NI0,Cr203,  was  prepared  in  this  way  from  its  con¬ 
stituent  oxides  and  obtained  in  the  form  of  small,  dark  green  crystals. 

G.  T.  M. 
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Compounds  of  Salts  of  the  Dichlorochromium  Base  with 
Ammonium  Salts.  Rudolf  F.  Weinland  and  Theodor  Schumann 
(Ber.,  1907,  40,  3767 — 3771). — A  solution  of  green  hydrated  chrom¬ 
ium  chloride  (1  mol.)  and  ammonium  sulphate  (1  mol.)  deposits  the 
double  salt,  CrCl3,2S04(NH4)2,  6H20,  in  the  form  of  large,  green,  four- 
or  six-sided  plates  when  kept  a  short  time  in  a  desiccator.  Only  one- 
third  of  the  chlorine  is  precipitated  immediately  by  silver  nitrate  from 
an  acidified  solution  of  the  salt  at  0°,  whereas  all  the  sulphate  is 
thrown  down  immediately  by  barium  chloride.  The  constitution 
assigned  to  the  substance  is  therefore  : 

[CrCl2,4II20]Cl,2S04(NH4)2,2H20. 

A  salt  of  the  formula,  [CrCl2,4H20]  “-,(S04)2(NH4)3H,  separates  in 

long,  slender,  green  needles  from  a  solution  containing  green  hydrated 
chromium  chloride  (1  mol.)  and  ammonium  sulphate  (1  mol.)  after  the 
addition  of  sulphuric  acid  (1 — 3  mols.).  In  an  acidified  solution  of 
the  salt  at  0°,  silver  nitrate  does  not  produce  an  immediate  precipitate, 
but  all  the  sulphate  is  at  once  thrown  down  by  barium  chloride. 

When  hydrogen  chloride  is  passed  into  a  solution  of  either  of  the  above 
salts,  or  into  a  solution  containing  equal  molecular  quantities  of  green 
hydrated  chromium  chloride  and  ammonium  chloride,  the  double  salt, 
CrCl3,2NH4Cl,6H20,  separates  as  thick,  green,  rectangular  plates.  The 
salt  is  deliquescent  and  turns  red  when  warmed  slightly.  Silver  nitrate 
added  to  a  solution  of  the  salt  acidified  with  nitric  acid  precipitates 
immediately  only  three-fifths  of  the  chlorine  ;  consequently  the  constitu¬ 
tion  assigned  to  this  substance  is  [CrCl2,4H20]Cl,2NH4Cl,2H20. 

W.  H.  G. 

Constitution  of  Complexes.  Albert  Colson  (Bull.  Boo.  chirn., 
1907,  [iv],  1,  889 — 895). — The  author  replies  to  the  criticisms  of 
Wyrouboff  on  his  work  on  chromium  sulphates  (Abstr.,  1906,  ii,  233). 
To  explain  the  insensibility  of  “  complexes”  towards  ordinary  reagents, 
for  example,  green  chromium  sulphate  towards  barium  chloride, 
Wyrouboff  supposes  that  these  compounds  are  true  ethers  formed 
by  the  elimination  of  water  contained  iu  ordinary  salts,  which  are 
regarded  as  represented  in  solution  by  such  a  formula  as 

(NaOH)(HCl). 

The  author  urges  the  following,  among  other  objections,  against  these 
views.  No  difference  is  established  between  electrolytes  and  non¬ 
electrolytes.  Anhydrous  sodium  chloride  can  scarcely  be  regarded  as 
an  ether,  since  immediately  it  is  dissolved,  even  in  iced-water,  it  is 
converted  into  the  salt  (NaOH)(HCl),  whilst  ethers  are  distinguished 
by  the  difficulty  with  which  they  are  hydrolysed.  The  results  already 
obtained  ( loc .  cit.)  are  confirmed  by  spectroscopic  examination  of 
solutions  of  chromic  salts.  T.  H.  P. 

Molybdenum  Silicide,  Mo3i2,  Tungsten  Silicide,  WSi2,  and 
Tantalum  Silicide,  TaSi2.  Otto  Honigschmid  ( Monatsh .,  1907, 
28,  1017 — 1028). — Molybdenum,  tungsten,  and  tantalum  silicides, 
MSi£,  have  been  prepared  in  the  same  manner  as  zirconium  and 
titanium  silicides  (Affistr.,  1906,  ii,  678).  As  an  excess  of  silica  was 

vol.  xcn.  ii.  GO 
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present  in  each  case,  the  general  formula,  MSi2,  must  represent  the 
maximum  combining  power  of  silicon  with  the  three  metals. 

Molybdenum  silicide,  MoSi2  (compare  Watts,  this  vol.,  ii,  31), 
crystallises  in  iron-grey  prisms  with  a  metallic  lustre,  D°  5 ‘88,  remains 
unchanged  when  heated  in  air  or  oxygen,  reacts  with  fluorine  at  the 
ordinary  temperature  with  development  of  heat,  and  when  heated  in 
chlorine  yields  molybdenum  trichloride,  but  is  attacked  only  very 
slightly  by  bromine  vapour  in  a  current  of  hydrogen  at  a  red  heat.  It 
dissolves  rapidly  in  a  mixture  of  hydrofluoric  and  nitric  acids,  evolving 
nitrous  fumes,  and  is  decomposed  by  fused  sodium  hydroxide,  but  is  not 
attacked  by  any  single  inorganic  acid,  10 — 20%  aqueous  alkalis,  or 
fused  potassium  hydrogen  sulphate  at  a  red  heat. 

Tungsten  silicide,  WSi2  (Defacqz,  this  vol.,  ii,  475),  is  oxidised 
slowly  when  heated  in  a  current  of  oxygen,  and  reacts  with  fluorine 
only  when  slightly  heated. 

Tantalum  silicide,  TaSi2,  crystallises  in  prisms,  D°  8‘83,  which  in 
colour  and  metallic  lustre  resemble  molybdenum  silicide  ;  it  dissolves 
in  hydrofluoric  acid,  is  oxidised  when  heated  in  a  current  of  oxygen, 
reacts  with  fluorine  only  when  gently  heated,  and  is  decomposed  readily 
by  fused  alkalis.  G.  Y. 

Uranous  Compounds.  A.  Colani  (Ann.  Chim.  Phys.,  1907,  [viii], 
12,  59 — 143). — Some  of  the  compounds  dealt  with  in  this  paper  have 
already  been  described  (Abstr.,  1903,  ii,  652)  ;  in  the  previous  paper, 
the  atomic  weight  of  uranium  was  taken  as  TJ  =  120,  but  in  the  pre¬ 
sent  one  17  =  240.  The  substances  previously  formulated  as  USe, 
U4Se3,  U4Te3,  U3P2,  U3As2,  U3Sb2,  should  therefore  be  USe2,  U2Se3, 
U2Te3,  U3P4,  U3As4,  U3Sb4. 

Improved  methods  are  described  for  preparing  uranium  chloride, 
UC14,  in  quantity.  One  consists  in  passing  a  mixture  of  chlorine  and 
sulphur  chloride  over  the  heated  green  oxide,  U308  (compare  Matignon 
and  Bourion,  Abstr.,  1904,  ii,  340) ;  the  other,  in  passing  carbon  tetra¬ 
chloride  over  the  same  oxide  at  a  red  heat. 

On  heating  fused  uranium  chloride  in  a  current  of  hydrogen  bromide, 
the  bromide,  UBr4,  is  formed  ;  hydrogen  iodide  under  similar  condi¬ 
tions  largely  converts  the  chloride  into  iodide,  but  the  product  always 
contains  about  5%  of  chloride. 

The  following  are  the  values  of  the  dissociation  pressures  in  centi¬ 
metres  of  the  system  :  U308  3TJ02  +  02  ;  625°,  1*5  ;  685°,  2-1 ;  745°, 

2-9  ;  800°,  6-9  ;  850°,  10  8  ;  §80°,  12-0  ;  940°,  15-7  ;  965°,  16-9  ;  990°, 
20-8  i  1020°,  20-1  (?);  1055°,  24-8;  1090°,  25-3;  1125°,  28-1  ;  1165°, 
31  '5.  There  is  no  evidence  to  show  the  existence  of  any  intermediate 
oxide,  such  as  U205,  this  substance  probably  being  a  mixture  of  U308 
and  IJOg.  The  values  given  for  the  dissociation  pressures  show  that 
in  the  estimation  of  uranium  the  precipitated  ammonium  uranate  can 
be  safely  heated  at  temperatures  below  900°  without  decomposition  of 
the  green  oxide,  U308,  occurring. 

Owing  to  the  fact  that  at  a  red  heat  water  vapour  decomposes  uran¬ 
ium  sulphide,  US2,  giving  the  oxide,  hydrogen  sulphide,  and  water,  it  is 
not  practicable  to  prepare  the  sulphide  by  passing  hydrogen  sulphide 
over  sodium  uranium  chloride  because  of  the  difficulty  of  drying  the  gas 


INORGANIC  CHEMISTRY. 


879 


satisfactorily ;  a  mixture  of  carefully-dried  hydrogen  and  sulphur 
vapour  is  used  instead,  the  double  chloride  being  heated  at  a  tempera¬ 
ture  just  short  of  volatilisation.  The  sulphide  is  obtained  in  small, 
flattened  crystals. 

Attempts  to  prepare  uranium  antimonide  gave  only  alloys  of  uran¬ 
ium  and  antimony  of  variable  composition,  not  the  •  compound 
U3Sb4  as  previously  stated  ( loc .  cit.). 

Uranous  metaphosphate,  U(P03)4,  is  prepared  by  heating  to  redness 
a  mixture  of  uranium  oxide  and  metaphosphoric  acid  in  a  gold  Rose 
crucible  through  which  carbon  dioxide  is  passed  ;  the  product,  after 
treatment  with  water  and  boiling  nitric  acid  to  remove  unchanged 
material,  forms  a  green,  crystalline  powder.  This  substance  only  is 
obtained  by  the  methods  described  by  Hautefeuille  and  Margottet 
(Abstr.,  1883,  711)  as  giving  the  uranic  phosphate,  U03,3P205,  this 
compound  being  non-existent ;  the  same  is  true  of  the  methods 
described  by  Johnson  (Abstr.,  1889,  757)  for  the  preparation  of  the 
meta phosphate,  U03,2P205,  which  also  does  not  exist.  It  is  shown  that 
uranic  salts  when  strongly  heated  with  metaphosphoric  acid  luoo 
oxygen  and  give  uranous  metaphosphate. 

Uranous  pyrophosphate,  UP207,  can  be  obtained  by  calcining  the 
crystalline  salt,  UH2(P04)2,5H20,  in  a  current  of  carbon  dioxide,  but  is 
best  prepared  by  calcining  the  uranyl  salt,  U02H4(P04)2,3H20,  and 
reducing  the  amorphous  metaphosphate  obtained  in  hydrogen  ;  the  pro¬ 
duct  is  amorphous,  but  becomes  crystalline  without  changing  its  com¬ 
position  when  strongly  heated  in  a  current  of  hydrogen  chloride.  The 
crystalline  pyrophosphate  is  also  obtained  when  phosphorus  oxychloride 
vapour  is  passed  over  green  uranium  oxide.  The  pyrophosphate  is  dis¬ 
tinguished  from  the  metaphosphate  by  its  being  far  more  slowly 
attacked  by  acids. 

Uranous  orthophosphate,  U3(P04)4,  is  obtained  as  an  amorphous  pre¬ 
cipitate  on  adding  trisodium  phosphate  to  a  solution  of  uranium 
chloride  in  an  atmosphere  of  carbon  dioxide  ;  it  becomes  crystalline 
when  heated  at  a  red  heat  in  a  current  of  hydrogen  chloride. 

On  reducing  uranic  pyrophosphate  with  hydrogen,  a  bright  green 
powder  consisting  of  a  basic  uranous  phosphate,  2U02,P205,  is 
obtained  ;  it  becomes  crystalline  when  ignited  in  hydrogen  chloride. 
A  substance  of  the  same  composition  is  obtained  on  reducing  uranic 
orthophosphate  with  hydrogen. 

The  cldorophosphate,  3U02,UCJ4,2P205,  is  obtained  on  passing  the 
vapour  of  uranium  chloride  over  metaphosphoric  acid,  or  any  one  of 
the  uranous  phosphates,  heated  in  an  atmosphere  of  dry  carbon  dioxide  ; 
it  forms  green,  orthorhombic  crystals  [a  :  b  :  c=  08376  : 1  :  0*7 47 3]  and 
is  closely  related  to  the  wagnerite  group. 

The  following  double  phosphates  are  prepared  by  heating  an  inti¬ 
mate  mixture  of  the  alkali  phosphate  with  an  excess  of  uranous  oxide 
iu  a  platinum  Rose  crucible  through  which  carbon  dioxide  is  passed  ; 
the  fused  mixture  is  cooled  very  slowly,  so  as  to  cause  the  double  phos¬ 
phate  to  crystallise  well  and  thus  become  separated  from  the  excess  of 
oxide  used. 

Uranium  potassium  metaphosphate,  U02,K20,P205,  prepared  by 
fusing  uranium  oxide  with  potassium  metaphosphate  and  potassium 
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chloride,  forms  green,  orthorhomic  crystals  [a  :  b  :c  =  0‘3711  :  1 : 
0-3902]. 

Uranium  potassium  pyrophosphate,  3U09,6K20,4P205,  forms  green, 
transparent  plates.  The  phosphate,  4U02,K20,3P205,  is  best  prepared 
by  heating  potassium  phosphate  with  a  slight  excess  of  uranium 
potassium  chloride,  and  forms  small,  dark  green,  probably  triclinic 
crystals. 

Uranium  sodium  metaphosphate,  4U02,Na20,3P205,  forms  dark 
green,  orthorhombic  crystals  [a  :  b  :  c  —  2-5605  :  1  : 1-1918]  and  is  insolu¬ 
ble  in  boiling  nitric  acid.  When  equal  weights  of  sodium  metaphos¬ 
phate  (or,  better,  pyrophosphate)  and  uranous  oxide  are  heated  with 
an  excess  of  sodium  chloride,  the  salt,  TJ02,P20s,Ha20,  is  obtained  ;  it 
forms  emerald-green,  orthorhombic  crystals  [a:6:c  =  0'6766:l  :0-4006] 
and  is  easily  attacked  by  acids.  Uranium  sodium  pyrophosphate , 
3U02,6Na20,4P205,  forms  green,  orthorhombic  crystals  [ a:b:c  — 
0-5758:1:0-2157. 

Uranium  calcium  metaphosphate,  U02,Ca0,P205,  best  obtained  by 
fusing  uranous  metaphosphate  with  an  excess  of  anhydrous  calcium 
chloride,  forms  green,  monoclinic  crystals  [a  :  b  :  c  —  1-508  :  1  :  1T24  ; 
■y  =  93°29'].  The  analogous  strontium  salt,  XJ02,Sr0,P205,  is  ortho¬ 
rhombic  [a  : b  :  c=  1"474  : 1  :  1-165].  The  barium  salt,  U02,Ba0,P205, 
forms  very  thin,  green  plates.  W.  A.  D. 

Tellurium-Tin  Alloys.  Henry  Fay  (J.  Amer.  Chem.  Soc.,  1907, 
29,  1265 — 1268). — Alloys  of  tellurium  with  lead  (Fay  and  Gillson, 
Abstr.,  1902,  ii,  260)  and  with  antimony  (Fay  and  Ashley,  Abstr., 
1902,  ii,  266)  have  already  been  described.  As  no  compounds  of  tin 
with  tellurium  have  been  recorded,  a  study  has  now  been  made  of  a 
series  of  alloys  of  these  elements. 

The  freezing-point  diagram  resembles  that  of  the  lead-tellurium 
alloys  ( loc .  cit.).  The  curve  shows  one  maximum  point  indicating  the 
existence  of  a  compound,  SnTe,  m.  p.  769°,  which  forms  with 
tellurium  a  eutectic  alloy,  m.  p.  399°,  containing  85%  of  tellurium. 
The  compound  also  forms  a  eutectic  alloy  with  tin  of  very  low 
concentration. 

When  examined  with  the  microscope,  the  "alloy  containing  48-28% 
of  tin  is  seen  to  be  quite  uniform,  but  as  the  proportion  of  tellurium 
is  increased  the  eutectic  alloy  becomes  visible,  and  finally  crystals  of 
tellurium  appear.  E.  G. 

Alloys  of  Cobalt  and  Tin.  F.  Dcjcelliez  ( Compt .  rend.,  1907, 
145,  502 — 504.  Compare  this  vol.,  ii,  693,  779). — Alloys  of 
cobalt  and  tin  containing  59’72,  61 '15,  and  64-83%  of  tin  were 
prepared  in  the  manner  already  described  ;  from  these,  the  compound 
Co3Sn2  was  isolated  by  decomposing  the  finely-powdered  material 
with  15%  hydrochloric  acid,  the  compound  CoSn  being  separated  by 
similar  treatment  with  concentrated  nitric  acid.  The  alloys  were 
thus  seen  to  be  mixtures  of  Co3Sn2  and  CoSn.  The  following  table 
summarises  the  properties  of  the  whole  series  of  alloys  containing 
from  0 — 100%  of  tin  : 
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Composition 

Definite  com¬ 

%  of  tin. 

of  alloy. 

pounds  isolated. 

0  1 

Co  and  Co3Sn2 

) 

57-65  | 

Co3Sn2  and  CoSn 

c  CooSn,  ^ 

I  ) 

66-76  { 

1  CoSn  J 

85  V 

CoSn  and  Sn 

! 

100  ' 

} 

Physical  properties. 
Fragility  increases. 

Magnetic  alloys. 

D  =  8-862  limit  of  magnetion. 
Very  fragile. 

D  =  8'950. 

Less  and  less  hard  and 
brittle. 

Malleable  alloys. 

W.  A.  D. 


Analysis  of  Certain  Alloys  containing  Tin  or  Antimony. 

Armand  Berg  {Bull.  Soc.  chirn.,  1907,  [iv],  1,  905 — 909). — The 
author  studies  the  changes  undergone  by  metals  when  heated  with 
a  mixture  of  equal  weights  of  dry  sodium  carbonate  and  pure 
sulphur. 

Coarsely-powdered  lead  or  bismuth,  or  finely-divided  silver,  copper, 
or  zinc,  is  converted  by  this  means  into  sulphide.  Tin,  even  in  lumps, 
is  converted  into  the  thiostannate,  and,  if  a  bright  red  heat  is 
maintained  for  some  time,  finely-divided  antimony  into  thio- 
antimonate.  Powdered  arsenic  is  transformed  quantitatively  into 
thioarsenate  if  the  mixture  is  heated  cautiously  at  first,  and  never 
beyond  dull  redness.  Cadmium  is  converted  incompletely  and  with 
difficulty  into  sulphide,  whilst  chromium  and  aluminium  are  not 
sensibly  attacked.  Nickel  undergoes  partial  transformation,  as  also 
does  iron ;  in  the  latter  case,  treatment  of  the  mass  with  water  often 
yields  a  dark  green  solution  apparently  containing  colloidal  iron.  A 
metal  which  is  only  attacked  with  difficulty  is  more  readily  acted  on 
when  alloyed  with  others  more  easily  transformed.  These  results  are 
utilised  in  the  analysis  of  certain  alloys. 

With  lead-tin  alloys,  about  0-5  gram  of  the  coarsely-divided  metal 
is  mixed  in  a  porcelain  crucible  with  about  six  times  its  weight  of 
sulphur-sodium  carbonate,  covered  with  a  layer  of  sulphur,  and 
heated  in  a  muffle  furnace,  gently  at  first,  and  at  bright  redness  for 
about  five  minutes.  The  cold  crucible  and  contents  are  heated  with 
water,  the  solution  filtered,  and  the  precipitated  lead  sulphide  washed 
with  water  containing  a  little  ammonium  sulphide.  The  tin  is  pre¬ 
cipitated  from  the  filtrate  by  acidifying  with  hydrochloric  acid,  and 
the  precipitate  washed,  dried,  calcined,  and  weighed  as  dioxide.  In 
absence  of  metals  other  than  tin  and  lead,  the  lead  sulphide  can  be 
converted  into  sulphate  by  heating  with  ammonium  sulphate,  and 
weighed.  If  iron  is  present,  the  mixed  lead  and  iron  sulphides  are 
dissolved  in  concentrated  hydrochloric,  acid,  mixed  with  excess  of 
sulphuric  acid,  and  evaporated  to  expel  hydrochloric  acid,  the  residue 
being  treated  with  water,  and  the  lead  sulphate  collected  and  weighed 
in  the  ordinary  way. 

This  treatment  of  tin  with  sodium  carbonate  and  sulphur  is  useful 
in  detecting  small  proportions  of  foreign  metals,  other  than  antimony 
or  arsenic,  which  yield  insoluble  sulphides. 

With  lead-antimony  alloys,  the  heating  is  protracted  somewhat,  and 
the  filtered  aqueous  extract  acidified  with  hydrochloric  acid ;  the 
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antimony  sulphide  thus  precipitated  is  collected  in  a  wide  Soxhlet 
filtering  tube,  heated  in  a  current  of  carbon  dioxide  to  remove  water 
and  excess  of  sulphur,  and  weighed. 

Bronzes  may  be  analysed  similarly,  but  they  must  be  finely-divided 
and  heated  with  sodium  carbonate  and  sulphur  for  a  long  time. 

T.  H.  P. 

Crystalline  Platinum.  Fritz  Limner  ( Chern .  Zeit.,  1907,  31, 
1025.  Compare  Moissan,  Abstr.,  1890,  217). — Platinum  is  obtained 
in  the  form  of  small  octahedra,  not  only  by  igniting  potassium 
platinichloride  as  was  shown  by  Jacquelain  (J.  pr.  Chem.,  1841,  22, 
22),  but  also  by  heating  spongy  platinum  with  cupric  chloride.  In 
the  latter  case,  part  of  the  metal  is  also  obtained  as  highly  crystalline 
scales.  W.  H.  G. 

Radiation  from,  and  Melting  Points  of,  Palladium  and 
Platinum.  Charles  W.  Watdner  and  George  K.  Burgess  (Bull. 
Bureau  Standards,  1907,  3,  163 — 208). — The  calibration  of  a 
Holborn-Kurlbaum  optical  pyrometer  for  the  radiation  from  a 
uniformly  heated  black  body  is  fully  described,  the  effect  of  the 
optical  properties  of  the  glasses  used  with  the  pyrometer  on  the 
temperature  measurements  being  also  taken  into  account.  Further, 
the  relation  of  the  radiation  of  palladium  and  platinum  to  that  of  a 
black  body  was  investigated  for  red  and  green  light  up  to  1250°. 
The  melting  points  of  palladium  and  platinum  were  then  determined 
with  the  pyrometer  :  (a)  when  the  metals  were  heated  to  melting 
within  an  iridium  furnace  ;  (&)  by  the  surface  radiation  method,  strips 
of  the  metals  being  electrically  heated  to  melting.  The  melting 
points  were  calculated  by  extrapolation  by  means  of  the  Wein 
equation  connecting  the  absolute  temperature  of  a  black  body  with 
the  intensity  of  any  monochromatic  radiation,  and  the  corrected 
values,  1546°  and  1753°,  were  obtained  for  palladium  and  platinum 
respectively. 

The  melting  points  in  question  were  also  determined  by  a  thermo¬ 
electric  method,  the  thermocouples  being  calibrated  by  means  of  the 
melting  points  of  zinc,  antimony,  and  copper.  This  method  gives 
lower  values  than  the  optical  methods,  but  the  actual  difference  is 
uncertain,  varying  with  the  equation  which  is  employed  for  the 
relation  between  the  E.M.F.  of  the  thermocouple  and  the 
temperature.  G.  S. 
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Mineralogical  Chemistry. 


Optical  Investigation  of  the  Naphtha  from  the  Holy  Isle. 

M.  A.  Rakusin  ( J .  Russ.  Phys.  Chem.  Soc.,  1907,  566 — 573). — The 
coefficient  of  opticafopacity  of  the  moist  naphtha  in  benzene  solution, 
that  is,  the  limiting  concentration  of  solutions  transmitting  a  ray  of 
polarised  light  through  a  layer  200  mm.  in  thickness,  is  1/8%.  The 
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naphtha  is  almost  odourless,  of  a  brown  colour,  and  D  0‘9438,  and  of 
a  tarry  nature.  It  has  been  formed  probably  by  a  process  of  natural 
fractionation  or  filtration.  The  dried  naphtha  on  fractionation  is 
dextrorotatory,  with  an  angle  of  rotation  not  exceeding  6°.  The  last 
fraction  is  blackish- brown  with  a  coefficient  of  opacity  1/64%,  but  was 
far  yet  from  being  molecular  carbon.  The  detection  of  minute  particles 
by  means  of  polarised  light  is  shown  to  be  much  more  delicate  than 
that  by  means  of  ultra-microscopical  methods.  Z.  K. 

Optical  Investigation  of  Berekei  Naphtha.  M.  A.  Rakusin 
(J.  Russ.  Phys.  Chem.  Soc.,  1907,  574 — 578.  Compare  preceding 
abstract). — The  optical  coefficient  of  the  moist  naphtha  in  benzene 
solution  is  1/4%.  The  naphtha  is  normal  in  character,  rich  in  hydro¬ 
carbons,  and  when  dry  can  be  fractionated  with  hardly  any  decom¬ 
position.  It  is  remarkable  that  the  last  fraction  obtainable  (above 
260°/40  mm.) from  this  naphtha,  although  of  a  distinctly  tarry  nature, 
has  an  optical  coefficient  of  opacity  1/8  in  benzene  solution. 

Z.  K. 

Optical  Investigation  of  the  Bibieibat  Naphtha.  M.  A.  Rakusin 
[J.  Russ.  Phys.  Chem.  Soc.,  1907,  39,  802 — 814.  Compare  preceding 
abstract). — The  origin  of  naphtha  is  a  chemical  as  well  as  a  geological 
problem.  Especially  interesting  for  this  purpose  is  a  study  of  the 
optical  properties  of  naphtha,  the  conclusions  from  which  are,  in  many 
cases,  in  agreement  with  geological  data.  In  calculating  the  age  of  a 
naphtha,  the  following  periods  have  to  be  taken  into  account  :  (1)  the 
period  of  formation  ;  (2)  of  racemisation  ;  (3)  of  carbonisation  ;  (4)  of 
decomposition  :  probably  but  slight  in  most  cases.  Thus  the  coefficient 
of  optical  opacity  is  not  by  itself  a  sufficient  criterion  for  estimating 
the  age  of  a  naphtha.  Eight  different  samples  of  moist  Bibieibat 
naphtha  all  had  a  coefficient  of  optical  opacity  1/4%  in  benzene 
solution  (£  =  200  mm.),  were  closely  analogous  to  Datural  tar,  and 
belonged  to  the  same  geological  period :  probably  the  upper  Miocene. 
The  naphtha  is  dextrorotatory,  and  similar  in  all  respects  to  the 
Caucasian  naphtha  studied  previously  by  the  author.  The  coefficient 
of  opacity  of  the  residue  after  distillation  to  250°  was  1/16%,  which 
shows  that  but  little  decomposition  occurs  during  distillation. 

Z.  K. 

Composition  of  Galician  Mineral  Oils.  Roman  Zaloziecki  and 
Joachim  Hausmann  ( Zeitsch .  angew.  Chem.,  1907,  20,  1761 — 1767. 
Compare  Lachowicz,  Abstr.,  1884,  166  ;  Pawlowski,  Abstr.,  1885, 
1126;  Zaloziecki  and  Frasch,  Abstr.,  1902,  i,  197). — The  high 
inflammability  of  the  various  petroleum  fractions  obtained  from 
Galician  mineral  oils  is  due  to  the  presence  of  aromatic  hydrocarbons. 
The  fraction,  b.  p.  20 — 150°,  obtained  from  all  the  oils  examined, 
contained  from  3%  to  22%  of  benzene,  toluene,  and  xylene. 

W.  H.  G. 

Roumanian  Petroleums.  Part  IX.  Aromatic  Hydrocarbons 
contained  in  the  Petroleums.  Petrus  Poni  (Ann.  Sci.  JJniv. 
Jassy,  1907,  4,  192 — 202.  Compare  Abstr.,  1906,  i,  9). — In  order  to 
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determine  whether  the  aromatic  hydrocarbons,  which  have  been 
obtained  by  the  distillation  of  Roumanian  petroleums,  exist  naturally 
in  the  oils  or  are  formed  in  the  process  of  distillation,  four  samples  of 
petroleum  from  different  wells  in  the  Oampina  district  of  Prahova 
have  been  examined.  These  were  fractionally  distilled  under  a 
pressure  ranging  from  29  mm.  to  34  mm.,  and  the  fractions  boiling 
between  35°  and  70°  were  collected,  purified  by  shaking  with  sulphuric 
acid,  and  each  nitrated  with  its  own  weight  of  a  mixture  of  one  part 
of  nitric  acid  (D  1*52)  and  two  parts  of  sulphuric  acid  (D  1*8).  In 
this  way,  nitro-derivatives  of  toluene,  «i-xylene,  mesitylene,  and 
^-cumene  were  obtained,  indicating  that  these  four  aromatic  hydro¬ 
carbons  pre-exist  in  the  oils.  On  recovering  the  non-nitrated 
portion  of  each  fraction  of  oil,  it  was  found  that  the  average  loss  was 
23*6%,  and  this  may  be  taken  to  represent  the  proportion  of  benzenoid 
hydrocarbons  originally  present.  The  density  of  the  recovered  oil  was 
in  each  case  lower  than  before  nitration,  and  on  comparison  with  the 
densities  of  the  naphthenes  and  paraffins  of  similar  boiling  point  was 
found  to  be  about  halfway  between  these,  so  that  the  non-nitrated 
portion  of  the  oil  appeared  to  consist  of  paraffins  and  naphthenes  in 
approximately  equal  amounts.  T.  A.  H. 

Columbates,  Tantalates,  and  Titanates  from  the  Norwegian 
Pegmatite -Veins.  Waldemar  C.  Brogger  ( Vid.-Selsk .  Skrtfter , 
Christiania ,  Math.-Naturv.  KL,  1906,  No.  6,  1 — 162). — The  granitic 
pegmatite-veins  of  the  south  of  Norway  are  exposed  in  numerous 
felspar  quarries  and  are  remarkable  by  reason  of  the  great  variety  of 
rare  minerals  which  they  have  yielded.  The  first  part  of  a  systematic 
account  of  the  occurrences  is  devoted  to  detailed  descriptions  of  the 
columbates,  tantalates,  titanates,  and  titanocolumbates.  Several  un¬ 
published  analyses  by  the  late  C.  W.  Blomstrand  are  given. 

Fergusonite  is  optically  isotropic,  owing  to  alteration  and  hydration. 
A  crystal,  when  heated  suddenly,  shows  an  incandescent  glow  and 
becomes  fractured  and  lighter  in  colour  ;  after  this  treatment,  the 
crystal  is,  in  part,  optically  anisotropic,  but  it  does  not  possess  the 
tetragonal  structure  of  the  original  mineral.  Analysis  of  fergusonite 
from  Berg  in  R&de  gave  : 


0b205. 

T^Oj. 

SiO.,. 

Sn02. 

Zr02. 

Th02. 

U02.  Ce203.  (Di,La)203.  (Y,Er)203. 

39*30 

6*25 

1*44 

0*98 

trace 

2*51 

4*68  0*72  2*25  35*03 

FeO. 

MnO. 

MgO. 

GIO. 

CaO. 

H20.  Total.  Sp.  gr. 

0*78 

0*15 

0*05 

0*40 

1-23 

4*00  99*77  4*97 

Neglecting  the  water  and  reckoning  the  dioxides  with  R203,  this 
corresponds  with  the  formula  (Th,U)(Si,Sn)04  +  12R"'(Cb,Ta)04. 

Ilmenite  is  found  occasionally  as  rough  crystals.  An  analysis  by 
G.  Wallin  gave  : 

TiOa.  Fe203.  FeO.  MuO.  MgO.  CaO.  H20.  Total. 

48*03  14*88  32*46  3*43  trace  0*10  0’14  99’04 

Recalculating  the  iron  as  Fe208,  6*92,  and  FeO,  39*63,  this  corresponds 
with  Fe203+  14(Fe,Mn,Ca)Ti03. 

Ilmenorutile  is  recorded  from  three  localities  as  black,  opaque 
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crystals  with  a  greyish-black  streak  and  D  4*71  ;  the  crystals  are 
tetragonal  with  the  same  habit  as  tapiolite  and  mossite,  namely, 
twinned  on  (101)  and  elongated  in  the  direction  of  a  polar  edge  of  the 
pyramid  (111).  Analyses  by  O.  N.  Heidenreich  of  crystals  from  Evje 
and  Tvedestrand  gave  respectively  : 


Ti02. 

Si02. 

Cb205. 

Ta203. 

FeO. 

MnO. 

MgO. 

CaO. 

Total 

73'78 

0-23 

13-74 

0-43 

11-58 

trace 

0-04 

0-22 

100-02 

67-68 

0-05 

20-31 

— 

11-68 

trace 

trace 

0-28 

100-00 

Here  the  ratio  of  R"(Cb03)2  to  R"Ti03  is  as  1  : 10  and  3:19  respec¬ 
tively.  Ilmenorutile  is  regarded  as  a  distinct  mineral  species,  consist¬ 
ing  of  an  isomorphous  mixture  of  (TiO)TiOs  with  FeTiOs  and  Fe(Cb03)2, 
whilst  “  nigrine  ”  is  a  mixture  of  the  first  two  of  these  molecules. 

Columbite,  first  discovered  in  Norway  in  1879,  is  recorded  from 
twenty-five  localities.  A  crystallographic  description  is  given ; 
a  :b  :  c  =  040093  :  1  :  0-35867.  Some  of  the  crystals  are^of  enormous 
size.  The  following  analyses  are  of  material  from  Annerod  and 
Fuglevik  respectively : 

Loss  on 

Cb205.  Ta205.  Sn02.  Si02.  FeO.  MnO.  CaO.  ignition.  Total.  Sp.  gr. 

72-37  5  26  0-67  —  15‘04  5'97  0’58  --  99'89  5-32 

7L38  5-87  0-51  0T7  15'86  5‘33  0'80  0T2  100-04  5‘32 

A  comparison  with  columbite  from  other  localities  indicates  that  an 
increase  in  the  amount  of  tantalum  is  accompanied  by  a  slight 
increase  in  the  a-axis  and  a  decrease  in  the  c-axis.  Crystallographic 
(homceomorphous)  relationships  are  traced  between  columbite  and 
potassium  nitrate,  aragonite,  brookite,  wolframite,  and  several  other 
minerals. 

Euxenite  and  polycrase  resemble  each  other  very  closely ;  the  rather 
roughly  developed  orthorhombic  crystals  have  approximately  the  same 
angles  (which  are  also  near  to  those  of  columbite),  although  they 
differ  somewhat  in  habit;  for  both  a  :  b  :  c  =  0-3789  : 1  :  0’3527 
approximately.  A  new  analysis  of  euxenite  from  Alve  gives  the  ratio 
(Cb,Ta)205  :  TiOa=  1:3: 

Cb205.  Ta205.  Si02.  Ti02.  Sn02.  Zr0.2.  Th02.  U02.  (Ce,La,Di)203,  (Y,Er)203. 
27-64  1-27  0-17  25-68  0-18  trace  3-58  5’83  2'20  ”  27’73 

A1203.  FeO.  MnO.  MgO.  CaO.  PbO.  Na20.  K20.  H20.  Total, 

trace  1-13  0T6  0-06  1'08  0’63  0-18  0-09  2-55  100*16 

Euxenite  and  polycrase  seem  to  form  a  homceomorphous  series  in 
which  the  ratio  of  (Cb,Ta)205 :  Ti02  varies  from  1  :  2  to  1  :  5.  It  is 
proposed  to  limit  the  name  euxenite  to  those  members  of  the  series  in 
which  the  ratio  is  1  : 3  or  less,  and  polycrase  to  those  in  which  it  is 
1  :  4  or  greater. 

Blomstrandine  and  Priorite. — A  mineral  from  Hittero  occurring  as 
large,  orthorhombic  crystals  of  tabular  habit  and  with  angles  near 
those  of  seschynite  was  provisionally,  in  1879,  referred  to  this  species. 
The  first  of  the  two  following  analyses  proves  it  to  be  a  titanocolumbate 
of  yttrium  earths,  whilst  seschynite  is  the  corresponding  cerium  salt. 
The  mineral  therefore  represents  a  new  species  and  is  called 
blomstrandine  (not  to  be  confused  with  the  blomstrandite  of 
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G.  Lindstrom,  a  hydrous  titanocolumbate  of  uranium) ;  it  is  recorded 
from  several  other  Norwegian  localities,  the  second  analysis  being 
of  material  from  Arendal  : 

Cb205.  Ta206.  Ti02.  Sn02.  Si02.  Zi02.  U02.  Th02.  (Y,Er)203.  (Ce,La,Di)203. 
17-99  0-89  32-91  0*12  (P38  trace  4 ‘01  7'69  28-76  1'97 

23-35  1-15  27-39  0*18  0-40  1-33  5-35  4'28  25-62  2’48 

FeO.  MnO.  CaO.  ZnO.  PbO.  MgO.  Na20.  I\20.  HsO.  Total.  Sp.  gr. 

1-48  0-27  1-02  —  0-06  0’04  (P22  0-15  T88  99'88  4-93—4-82 

1-43  0-30  1-80  0-09  0-84  0  15  (P90  0T8  2 '56  99*78  4'91 

In  the  first  analysis,  the  ratio  of  metacolumbate  to  metatitanate  is  1  :  3, 
and  in  the  second  1  :  2.  The  axial  ratios  a  :  b  :  c  —  0'4746  :  1  :  0-6673 
of  blomstrandine  may  be  converted  to  correspond  closely  with  those 
of  the  chemically  related  polycrase,  and  it  is  considered  that  the  two 
are  dimorphous  and  related  to  one  another  in  much  the  same  way  as 
amphibole  and  pyroxene. 

Another  mineral  of  this  series  is  one  from  Swaziland,  South  Africa, 
analysed  by  G.  T.  Prior  (Abstr.,  1899,  ii,  433) ;  for  this,  the  name 
priorite  is  proposed.  Blomstrandine  and  priorite  are  isomorphous  and 
are  respectively  dimorphous  with  polycrase  and  euxenite.  All  these 
minerals  are  optically  isotropic,  owing  to  alteration  by  hydration.  In 
their  brownish-black  colour  and  bright  conchoidal  fracture,  they 
closely  resemble  one  another  in  appearance. 

The  homoeomorphous  and  isomorphous  relations  of  these  and  of 
several  other  minerals  and  artificial  salts  are  discussed  in  detail.  For 
example,  the  formula  of  rutile  is  written  as  (TiO)(Ti03)  to  express  its 

crystallographic  relation  to  mossite,  Fe(Cb03)2,  &c.  ;  anatase  as 

Ti2(Ti04)2,  showing  a  relation  to  fergusonito,  Y2(Cb04)2,  &c.  ;  and 
brookite  as  (Ti203)2(Ti03)2,  analogous  to  columbite,  Fe2(Cb03)4,  &c. 

Samarskite  crystals  from  two  localities  were  analysed  with  the 
following  results  : 

Cb2Os.  Ta„0,.  SiO<>.  Sn02.  Zr02.  Th02.  U02.  U03.  (Ce,La,Di)203.  (Y,Er)203. 

38-83  10-70  1-82  0-57  0*62  2'51  9' 60  6‘78  0*89  9-07 

46-44  1-81  2-39  0T5  0'79  2'59  1082  5'38  1*90  8-33 

A1203.  FeO.  MnO.  G10.  MgO.  CaO.  BaO.  PbO.  Na20.  KsO.  H20.  Total. 

0-36  4-40  0-86  0-30  0T3  4-30  0'38  0  ’77  0'76  0'08  6‘54  100-33 

0-45  4-08  0-79  0'64  019  3*79  (P38  0'98  0-02  0’08  7*61  100-21 

An  optical  examination  of  thin  sections  of  these  crystals  of 
samarskite  shows  that  the  material  is  not  quite  homogeneous,  and  no 
definite  formula  can  be  deduced  from  the  analyses.  The  analyses, 
however,  indicate  a  mixture  of  pyrocolumbates  (R"2[Cb,Ta]207)  with  a 
uranate,  perhaps  R"U207. 

The  so-called  iinnerodite  (Brogger,  1881)  is  now  proved  to  consist 
of  a  parallel  growth  of  small  crystals  of  columbite  on  larger  crystals 
of  samarskite ;  in  the  original  determinations,  the  smaller  crystals  of 
columbite  were  measured  goniometrically,  whilst  the  analysis  was  made 
on  the  inner  portion  of  samarskite. 

Yttrotantalite,  previously  known  only  from  Ytterby,  in  Sweden,  is 
recorded  from  three  Norwegian  localities,  analyses  of  material  from 
two  of  these  being  given  below.  The  angles  of  the  orthorhombic 
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crystals  are  very  close  to  those  of  samarskite ;  yttrotantalite  and 
samarskite  are  isomovphous,  tantalum  predominating  in  the  former 
and  columbium  in  the  latter  : 


Cb205. 

Ta205. 

WO,. 

Si02. 

TiO 

2-  Sn02. 

Zr02. 

Th02. 

uo2. 

Ce203 

..  La2Oa 

,  Y203. 

20-38 

39-53 

0-66 

0-96 

1-67  1-20 

0-57 

0-67 

3-85 

0-42 

1-71 

12-48 

17-75 

37-26 

2-02 

0-61 

2-63  2-96 

0-46 

o-si 

4-48 

0-51 

0-41 

12-52 

Er203. 

FeO. 

MnO. 

MgO. 

G10. 

CaO.  PbO.  Na 

,.20.  K 

2o. 

HA 

Total. 

Sp.  gr. 

3-58 

7-48 

1-85 

0T5 

0-35 

1-28  - 

-  o- 

57  tr 

ace 

0-51 

99-87 

5-92 

3-54 

7-61 

1-01 

0-15 

0-58 

2-42  O' 

30  0- 

81  0 

■10 

1-16  1 

00-25 

5-85 

Other  minerals  described  are  mossite  (Abstr.,  1898,  ii,  387),  micro- 
lite  (?),  and  pyrrhite  (?).  L.  J.  S. 


Zeolites  from  New  South  Wales.  Charles  Anderson  (Rec. 
Australian  Museum,  1907,6,  404 — 422). — Thebasaltof  Ben  Lomond  in 
New  South  Wales  is  much  decomposed,  and  the  larger  cavities  contain 
beautifully  crystallised  zeolites  associated  with  calcite.  Chabazite 
predominates  ;  the  mean  of  four  analyses  is  given  under  I ;  over 
sulphuric  acid  there  is  a  lo^s  of  2-0%,  and  at  100°  of  3-43%;  formula, 
CaO,  Al20.,,4Si02,6IT20.  Transparent,  glassy  crystals  of  analcite  from 
the  same  locality  gave  II ;  formula,  Na20,Al20a,4Si02,2H20.  Mesolite, 
as  slender  crystals,  also  from  Ben  Lomond,  gave  III  ;  formula, 
Na20,Al203,3Si02,2H20  +  2(Ca0,Al208,3Si02,3H20).  Natrolite  and 
thomsonite,  from  Inverell,  gave  IY  and  Y  respectively,  agreeing  with 
the  usual  formulae.  Scolecite,  from  Werris  Creek,  gave  VI,  and  stiibite, 
from  Jamberoo,  VII : 


Si02. 

A1A- 

CaO. 

KA 

Na20. 

HA 

Total. 

I. 

47'37 

19-16 

9-52 

0-93 

1-11 

21-84 

99-93 

II. 

54  39 

21-76 

1  33 

trace 

13-77 

8-71 

99-96 

III. 

43-88 

27-14 

7-03 

trace 

10-48 

11-86 

100-39 

IY. 

4  6-38 

27-36 

0-83 

013 

15-63 

9-28 

99-61 

V. 

40-68 

29-73 

11-66 

— 

5-74 

12-73 

100-54 

YI. 

45-19 

25-56 

15-39 

0-74 

13-94 

100-82 

VII. 

57-61 

15-56* 

8-22 

1-19 

17-53 

100-11 

*  Including  Fe203. 

Crystallographic  descriptions  are  also  given  of  cassiterite,  cerussite, 
barite,  monazite,  scheelite,  vesuvianite,  and  heulandite  from  Australian 
localities.  L.  J.  S. 

Weathering  of  Natrolite  in  Phonolites.  Felix  Cornu  and  C. 
Schuster  ( Tsch .  Min.  Mitt.,  1907,26,  321 — 326). — A  clayey  substance, 
greasy  to  the  touch,  and  of  a  red  colour,  occurs  in  the  crevices  in 
weathered  phonolite  at  Lellowa,  Bohemia ;  it  has  the  composition 
given  under  I  ;  D  2  60.  A  similar  substance  from  amygdaloidal 
cavities  in  weathered  phonolite  at  Aussig,  Bohemia,  gave  analysis  II. 
The  material  completely  extracts  the  colouring  matter  from  a  con¬ 
centrated  solution  of  magenta.  The  analyses  are  of  air-dried  material  j 
about  half  the  water  is  lost  at  110°.  These  alteration  products  of 
natrolite  are  of  indefinite  composition  and  possibly  consist  of  mixtures 
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of  aluminium  hydroxide  and  silicate,  although  under  the  microscope 
they  appear  to  be  homogeneous  : 

SiOa.  TiOs.  Fe203.  A1203.  CuO.  MgO.  K20.  Na„0.  Li20.  H20.  Total. 

I.  44  T 1  0-28  1-65  26'34  2’62  0'77  1'54  0'28  trace  22'46  100'05 

II.  45-21  —  32-55  1-98  —  not  det.  19  91  99  65 

L.  J.  S. 

Mode  of  Formation  of  Thorianite  and  Uraninite.  Bela 
Szilard  ( Compt .  rend.,  1907,  145,  463 — 464). — Thorianite  contains 
65 — 74%  of  thorium  and  4 — 11%  of  uranium,  whilst  uraninite  contains 
4 — 11%  of  thorium  and  65 — 74% ‘of  uranium;  the  proportions  of  the 
two  metals  thus  being  the  inverse  of  one  another.  Just  as  thorium 
hydroxide  dissolves  in  a  solution  of  uranium  nitrate  (this  vol.,  ii,  97), 
so  uranium  hydroxide  dissolves  in  a  solution  of  thorium  nitrate  ;  in 
the  former  case,  on  evaporation,  a  substance  similar  in  composition  to 
thorianite  is  obtained,  whilst  in  the  latter  a  yellow  substance  similar 
to  uraninite  is  formed.  Salts  of  thorium  and  uranium  dissolve  not 
only  the  hydroxides  named  above,  but  also  the  hydroxides  of  the  rare 
earth  metals  and  of  nearly  all  those  metals  occurring  in  thorianite 
and  uraninite  ;  the  compounds  obtained  with  yttrium,  iron,  lead,  and 
zirconium  have  characteristic  properties.  All  are  amorphous.  It  is 
suggested  that  thorianite  and  uraninite  are  formed  by  a  process  such  as 
that  described  above.  W.  A.  D. 

Occurrence  of  Manganese  in  a  Spring  Water  in  Sweden. 

Mats  Wejbull  (Zeitsch.  Nahr.  Genussm.,  1907,  14,  403 — 405). — A 
sample  of  water  from  an  estate  near  Lund  in  Southern  Sweden  was 
found  to  contain  23  mg.  of  manganous  oxide  (MnO)  per  litre,  the 
quantity  of  other  mineral  matters  present  not  being  particularly 
large.  Chrenothrix  manganifera  was  present  in  the  water  and  caused 
the  manganese  to  be  deposited  in  the  water-pipes  to  such  an  extent  as 
to  block  them.  The  formation  from  which  the  water  came  consisted 
principally  of  gneiss  in  which  were  veins  of  diorite  containing  8 '2%  of 
manganous  oxide.  W.  P.  S. 
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The  Organic  Constituents  of  Serum.  Eugen  Letsche  ( Zeitsch . 
physiol.  Chem.,  1907,  53,  31 — 112). — Serum  was  freed  from  protein  by 
alcohol,  and  the  protein  precipitate  extracted  with  alcohol  and  ether  ; 
the  filtrate  plus  these  extracts  was  evaporated  to  dryness,  and  the  dry 
residue  extracted  with  light  petroleum  or  ether,  then  with  alcohol, 
and  finally  with  water.  These  extracts  were  examined  separately. 
The  substances  found  were  cholesterol  partly  free,  and  partly 
in  the  form  of  esters  from  which  cholesterol  was  liberated  by 
saponification.  Saponification  also  led  to  the  appearance  of  choline, 
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which  arises  from  lecithin  and  partly  from  jecorin ;  free  choline  is  not 
present.  There  appear  to  be  two  forms  of  jecorin  with  strongly 
reducing  properties  ;  dextrose  and  glycuronic  acids  are  also  present.  A 
number  of  imperfectly  recognised  substances  were  also  separated  in 
the  form  of  silver  or  copper  salts  )  some  of  these  are  nitrogenous 
acids,  and  their  empirical  formulae  are  given.  A  substance  was  also 
found  with  the  composition  C15H150gN6Ca2,12H20,  which  is  not 
altered  by  boiling  with  sodium  carbonate.  Another  substance  which 
was  identified  is  creatine.  Monoamino-acids,  diamino-acids,  and 
xanthine  bases  were  absent.  W.  D.  H. 

Influence  of  External  Temperature  on  the  Sugar  of  the 
Blood.  Gustav  Embden,  Hugo  Luthje,  and  Emil  Liefmann  ( Beitr . 
chem.  Physiol.  Path.,  1907,  10,  265 — 272). — In  dogs,  a  low  external 
temperature  causes  a  rise  in  the  amount  of  sugar  in  the  blood  ;  a  rise 
in  the  surrounding  temperature  causes  a  fall  in  the  amount.  This  is 
evidently  related  to  the  maintenance  of  body  temperature,  and  accords 
with  the  fact  known  previously  that  cold  lessens  the  hepatic  glycogen. 
In  cold  weather,  there  is  increased  combustion  in  the  body,  and 
sugar  is  one  of  the  substances  burnt ;  the  increased  combustion  of 
sugar  does  not  occur  at  the  seat  of  sugar  formation  (the  liver) ;  the 
increase  in  the  blood  is  simply  the  increased  supply  on  the  way  to  the 
organs,  the  muscles  where  the  combustion  takes  place.  W.  D.  H. 

The  Cleavage  of  Polypeptides  by  the  Red  Corpuscles  and 
Platelets  of  the  Horse.  Emil  Abderhalden  and  H.  Deetjen 
(Zeitsch.  physiol.  Chem.,  1907,  53,  280 — 293.  Compare  Abstr.,  this 
vol.,  ii,  586). — Red  corpuscles  were  obtained  from  oxalated  horse’s 
blood  by  filtration  ;  the  early  filtrate  contains  no  platelets  or  colourless 
corpuscles.  Platelets  were  obtained  by  centrifugalising  off  the  corpuscles 
at  a  slow  rate  of  rotation ;  then  by  rapidly  centrifugalising  the  super¬ 
natant  plasma,  a  deposit  of  pure  platelets  was  obtained.  Both  red 
corpuscles  and  platelets  have  the  property  of  cleaving  dipeptides, 
glycyl-£-tyrosine  being  the  one  mainly  used.  Confirmatory  results 
were  obtained  with  the  blood  of  other  animals.  The  investigation  of 
other  tissue  cells  is  in  progress,  as  also  is  the  question  whether  higher 
polypeptides  and  proteins  are  decomposable  in  this  way.  White  blood 
corpuscles  have  not  yet  been  obtained  free  from  other  elements. 
Lymph  cells  obtained  from  the  thoracic  duct  lymph  and  pus  cells  have 
little  or  no  action.  W.  D.  H. 

The  Behaviour  of  the  Blood-plasma  and  -Serum  of  the 
HorBe  towards  certain  Polypeptides.  Emil  Abdberhalden  and 
Berthold  Oppleu  {Zeitsch.  physiol.  Chem.,  1907,  53,  294 — 307). — The 
plasma  and  serum  of  the  blood  do  not  produce  that  cleavage  of  glycyl- 
Z-tyrosine  which  the  red  corpuscles  and  platelets  bring  about  so  readily. 
Any  small  action  observed  is  probably  due  to  some  of  the  formed 
elements  being  still  present.  A  large  number  of  other  dipeptides  were 
investigated  with  the  same  negative  results  ;  the  only  case  where 
cleavage  occurred  was  that  of  c£7-alanylglycine.  Tri-  and  tetra-peptides 
were  split.  This  action  cannot  be  due  to  enzymes  absorbed  from  the 
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intestine,  for  both  trypsin  and  erepsin  are  capable  of  splitting  glycyl- 
^-tyrosine  easily.  W.  D.  H. 

The  Behaviour  of  Blood-Serum  and  Urine  towards  Glycyl- 
/-tyrosine.  Emil  Abderhalden  and  Peter  Rona  ( Zeitsch .  physiol . 
Chem.,  1907,  53,  308 — 314). — Human  blood-serum  was  obtained  from 
thirty  cases  of  disease  \  in  eleven,  it  produced  a  slight  cleavage  of 
glycyl-£  tyrosine ;  in  the  remainder,  it  did  not.  In  a  few  cases,  the 
urine  was  investigated,  but  always  with  negative  results.  The 
number  of  observations  is  admittedly  too  small  at  present  for  definite 
conclusions  to  be  drawn.  W.  D.  H. 

The  Haemolytic  Action  of  Isomeric  Compounds.  Albert  J. 
J.  Yandevelde  ( Biochem .  Zeitsch .,  1907,  5,  358 — 364). — From  experi¬ 
ments  with  the  isomeric  toluic  acids  and  other  aromatic  acids,  it  is 
shown  that  their  haemolytic  and  precipitating  properties  differ,  the 
ortho-compounds  being  most,  and  the  para-compounds  least,  active. 

W.  D.  H. 

Rate  of  Haemolysis  under  the  Influence  of  Light,  Heat,  and 
Haemolysins.  Georges  Dreyer  and  Olav  Hanssen  ( Compt .  rend,., 
1907,  145,  371 — 373). — Ultra-violet  rays  dissolve  red  corpuscles 
in  vitro ;  the  corpuscles  are  sensibilised  by  the  yellowish  green  rays. 
Details  of  the  action  of  light  and  heat  are  given  in  tables.  The 
haemolytic  effects  of  megatheriolysin,  saponin,  and  hydrochloric  acid 
can  be  expressed  by  the  same  formula.  W.  D.  H. 

Chemical  Inactivation  and  Regeneration  of  Complements. 

Hideyo  Noguchi  ( Biochem .  Zeitsch.,  1907,  6,  172 — 184). — Acids, 
stronger  than  carbonic  and  the  higher  fatty  acids,  and  alkali  hydr¬ 
oxides  render  the  complement  inactive  when  added  in  A/40  solution 
to  an  equal  bulk  of  serum.  The  salts  of  strong  bases  with  strong 
acids  have  no  appreciable  effect  in  concentrations  below  normal,  and 
the  salts  of  weak  bases  with  weak  acids  are  likewise  without  effect. 
The  salts  of  weak  bases  with  strong  acids,  and  of  strong  bases  with 
weak  acids,  however,  inhibit  the  action  of  the  complement  even 
in  comparatively  dilute  solutions.  By  neutralisation  of  the  acid  or 
the  alkali,  or  by  removal  of  the  salt,  the  activity  of  the  complement 
can  be  wholly  or  partially  restored. 

Complements  are  in  some  way  comparable  with  the  oleates  of 
organic  bases,  especially  as  certain  oil  soaps  are  found  to  inciease  the 
activity  of  the  complement  (compare  following  abstract).  G.  B. 

A  Lipolytic  Form  of  Haemolysis.  Hideyo  Noguchi  ( Biochem . 
Zeitsch.,  1907,  6,  185 — 191.  Compare  preceding  abstract). — Fat-free 
lipase  (from  pancreas  emulsion)  becomes  haemolytic  in  the  presence  of  a 
neutral  fat  (triolein,  butter,  &c.).  Neither  the  fat  nor  the  lipase 
contains  lecithin  in  appreciable  quantity.  The  lipase  can  also  be 
activated  by  the  serum  of  dogs  and  guinea-pigs,  but  ox-serum  seems 
to  contain  too  little  olein  to  act  as  complement  in  lipolytic  haemolysis 
(compare  also  Neuberg  and  Reicher,  this  vol.,  ii,  570,  and  von 
Liebermann,  Biochem.  Zeitsch.,  1907,  4,  25).  G.  B. 
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The  Blood  Supply  of  the  Salivary  Glands  and  Character  of 
Saliva  in  Dog  and  Cat.  A.  J.  Carlson,  J.  R.  Greer,  and  F.  C. 
Becht  ( Amer .  J .  Physiol.,  1907,  20,  180 — 205). — Diminution  of 
oxygen  supply  lessens  the  amount  of  saliva  obtained  by  stimulation 
of  nerves ;  but  the  saliva  formed  is  more  concentrated.  The  secretion 
of  water  and  inorganic  salts  is  dependent  more  directly  on  free  oxygen 
than  that  of  organic  substances.  Heidenhain’s  theory  of  trophic 
secretory  fibres  is  considered  superfluous.  ~W.  D.  H. 

Influence  of  Therapeutic  Agents  in  the  Gastric  Secretion. 

Johann  Feigl  ( Biochem .  Zeitsch.,  1907,  6,  17 — 46,  47—60). — The 
experiments  were  made  on  dogs  with  a  Pawloff  fistula,  and  were 
mainly  undertaken  with  a  view  to  understanding  the  value  of  mineral 
waters.  The  first  paper  relates  mainly  to  the  favouring  action  of  iron 
and  its  compounds  on  the  formation  of  the  juice.  The  second  deals 
with  other  metals  in  the  metallic  state,  and  an  important  factor  in 
their  action  is  shown  to  be  their  solubility  in  dilute  hydrochloric 
acid.  W.  D.  H. 

Inhibition  of  Tryptic  Digestion.  Sven  G.  Hedin  ( Zeitsch . 
physio7.  Chern.,  1907,  52,  412 — 424). — The  antitryptic  action  of 
serum-albumin  is  due  to  the  trypsin  being  taken  up  by  the  protein 
itself,  or  by  some  substance  attached  to  it.  The  action  is  not  rever¬ 
sible,  or  only  slightly  so,  and  has  much  in  common  with  what  is  seen 
in  the  neutralisation  of  a  toxin  by  an  antitoxin.  After  treatment 
with  dilute  acetic  acid,  serum-albumin  loses  this  property.  In  large 
quantities,  serum-albumin  inhibits  the  digestion  of  easily  digestible 
proteins,  and  egg-white  has  a  similar  action.  W.  D.  H. 

Digestion  of  Fat.  II.  S.  Levites  ( Zeitsch .  physiol.  Chern.,  1907, 
53,  349 — 355). — Fats  are  split  into  their  constituents  during  digestion, 
and  it  is  these  which  are  absorbed.  The  present  research,  carried  out 
on  some  of  London’s  dogs,  deals  with  the  relative  absorption  of  fatty 
acids  and  their  sodium  salts.  If  stearic,  palmitic,  and  oleic  acids  are 
given,  the  quantities  absorbed  bear  the  relationship  1:3:4  respectively. 
Under  ordinary  circumstances,  most  of  the  acids  are  saponified;  tbe 
absorbability  of  the  sodium  salts  has  the  same  relationship  as,  and 
is  two  and  a  half  times  greater  than,  that  of  the  acids.  All  the 
glycerol  is  absorbed  before  the  ileum  is  reached.  W.  D.  H. 

The  Behaviour  of  d- Alanine  in  the  Organism  of  the  Dog. 

Emil  Abderhalden,  Alfred  Gigon,  and  E.  S.  London  ( Zeitsch . 
physiol.  Chem.,  1907,  53,  113 — 118). — An  important  question  is  now 
at  issue  as  to  the  form  in  which  the  digestive  products  of  proteins 
enter  the  general  circulation,  and  the  authors’  efforts  to  find  the 
simplest  cleavage  products  there  have  been  fruitless.  A  preliminary 
question  to  settle  is  whether  amino-acids  introduced  into  the 
circulating  blood  are  detectable  there  after  a  certain  length  of  time, 
and  the  present  work  deals  only  with  one  of  these  acids,  namely, 
<2-alanine.  Mixed  with  blood  in  vitro ,  3 ‘43  out  of  4  grams  were 
recovered  by  the  ester  method.  The  experiments  were  made  on  dogs, 
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and  in  each  case  8  grams  were  injected  into  the  blood  stream.  The 
animal  was  killed  about  twenty  minutes  later,  and  the  blood  collected, 
as  well  as  any  urine  passed.  Very  little  of  the  d-alanine  was  recovered. 
In  some  of  the  animals,  the  liver  was  excluded  from  the  circulation  by 
Eck’s  or  a  similar  operation  ;  in  these  cases,' the  amounts  of  amino- 
acid  recovered  from  the  blood  were  respectively:  (1)  0‘6 ;  (2)  0*45, 
and  (3)  0T3  gram.  In  one  case,  the  amino-acid  was  given  by  the 
stomach  ;  examination  of  the  gastro-intestinal  contents  showed  that 
most  of  it  was  absorbed,  but  only  0'2l  gram  was  isolated  from  the 
blood.  In  two  normal  dogs,  the  amount  recovered  after  intravenous 
injection  was  larger  than  in  the  others,  namely,  2 ‘36  and  T4  grams. 
This  was  not  expected.  In  cases  where  urine  was  passed,  the  amount 
recovered  from  the  urine  was  usually  less  than  that  found  in  the 
blood,  and  none  at  all  was  found  in  the  urine  of  the  normal  dogs. 
Dogs  having  an  Eck’s  fistula  and  fed  on  the  cleavage  products 
of  casein  passed  amino-acids  in  their  urine  ;  normal  dogs  did  not. 

W.  D.  H. 

Fermentative  Cleavage  of  Polypeptides.  Emil  Abderhalden 
and  Alfred  Gigon  (Zeitsch.  physiol.  Chem 1907,  53,  251 — 279. 
Compare  this  vol.,  ii,  677). — Glycine  has  little  or  no  influence  on  the 
fermentative  cleavage  of  glycyl-Z-tyrosine  which  is  brought  about  by 
expressed  yeast  juice.  As  a  general  rule,  the  optically-active  amino- 
acids  which  occur  in  natural  digestion  (for  example,  ^-leucine)  inhibit 
this  action ;  the  opposite  amino-acids  (in  the  optical  sense)  have  little 
or  no  influence,  whilst  the  racemic  substances  have  a  variable  action, 
but  usually  a  less  powerful  one.  W.  D.  H. 

Absorption  of  Monoamino-acids  in  the  Alimentary  Canal. 
Emil  Abderhalden,  O.  Prym,  and  E.  S.  London  ( Zeitsch .  physiol. 
Chem.,  1907,  53,  326 — 333). — Experiments  were  made  on  London’s 
dogs  with  glycine,  d-alanine,  and  ^-leucine.  If  given  by  the  mouth, 
they  are  recognisable  in  the  stomach  for  a  long  time.  By  far  the 
greatest  amount  of  them,  probably  all,  pass  through  the  pylorus,  and 
in  the  duodenum  absorption  begins  rapidly.  In  the  lower  segments  of 
the  intestines,  they  have  disappeared.  W.  D.  H. 

Cleavage  of  Diglycyl- glycine  and  the  Biuret  Base  in  the 
Dog’s  Alimentary  Canal.  Emil  Abderhalden,  E.  S.  London,  and 
Carl  Voegtlin  {Zeitsch.  physiol.  Chem.,  1907,  53,  334 — 339). — 
Diglycv  1-glycine  and  triglycyl-glyeine.  ethyl  ester  are  not  decomposed 
in  the  dog’s  stomach,  or  only  in  minimal  quantity  ;  whereas  in  the 
intestine,  cleavage  and,  with  it,  absorption  occurs  rapidly. 

W.  D.  H. 

The  Value  in  the  Dog  of  Protein  Cleavage  Products.  Emil 

Abderhalden  and  Peter  Kona  ( Zeitsch .  physiol.  Chem.,  1907,  52, 
507 — 514.  Compare  Abstr,,  this  vol.,  ii,  339). — A  growing  dog  was 
fed  on  the  ultimate  cleavage  products  of  protein  for  three  weeks  with 
good  results.  Although  the  difficulty  of  detecting  such  substances  in 
the  blood  is  admitted,  and  the  possibility  that  the  tissue  cells  generally 
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can  synthesise  their  protein  from  such  substances  is  not  denied,  the 
general  conclusion  is  reached  that  the  main  place  where  protein 
synthesis  occurs  is  in  the  intestinal  wall.  W.  D.  H. 

Normal  Digestion  of  Protein  in  the  Alimentary  Tract  of 
Dogs.  III.  Emil  Abderhalden,  Kornel  von  Korosy,  and  E.  S. 
London  ( Zeitsch .  physiol.  Chem.,  1907,  53,  148 — 163.  Compare 
Abstr.,  1907,  ii,  489). — As  in  former  experiments,  a  series  of  dogs  was 
taken,  each  with  a  fistula  in  a  different  part  of  the  alimentary  tract. 
They  were  fed  on  a  definite  protein  (gliadin),  and  the  issuing  chyme 
collected  and  analysed,  so  as  to  follow  the  course  of  digestion  and 
absorption.  The  results  coincide  with  those  previously  published. 
Amino-acids  are  rapidly  absorbed.  Leucine  was  found  in  all  cases ; 
glycine  in  none.  Alanine,  glutamic  and  aspartic  acids  were  also 
always  found.  Dipeptides  were  also  found,  although  it  is  doubtful 
whether  these  were  precursors  of  the  amino-acids  or  formed  from 
them.  Some  feeding  experiments  with  various  dipeptides  were  per¬ 
formed,  and  the  methods  of  examination  of  the  chyme  are  described  in 
full.  The  results  are  not  wholly  conclusive,  but  further  experiments 
with  larger  amounts  are  in  progress.  W.  D.  H. 

The  Cleavage  of  Edestin  (from  Hemp  Seed)  by  Pancreatic 
Juice  Alone,  and  by  Gastric  and  Pancreatic  Juices.  Emil 
Abderhalden  and  Alfred  Gigon  (Zeitsch.  physiol.  Chem.,  1907,  53, 
119 — 125). — In  the  body,  protein  is  successively  acted  on  by  gastric 
juice,  pancreatic  juice,  and  erepsin,  and  so  is  broken  down  in  stages  to 
its  simplest  cleavage  products.  The  importance  of  gastric  digestion  is 
far  from  clear,  except  in  the  case  of  a  few  proteins  which  are  not 
readily  attacked  by  pancreatic  juice.  An  attempt  to  elucidate  this 
point  was  made  in  the  present  experiments,  although  it  is  confessed 
that  the  result  throws  but  little  light  on  the  problem.  Edestin  was 
in  vitro  subjected  to  the  action  of  gastric  juice  for  a  certain  time  (four 
days),  then  the  mixture  was  neutralised  and  pancreatic  juice  activated 
by  intestinal  juice  added,  and  digestion  allowed  to  continue  for  another 
four  days,  putrefaction  being  prevented  by  toluene.  Another  and 
equal  quantity  of  edestin  was  subjected  to  the  action  of  activated 
pancreatic  juice  for  eight  days,  and  a  third  portion  for  four  days.  The 
amount  of  tyrosine  and  glutamic  acid  in  each  digest  was  then 
determined.  The  amounts  of  these  two  substances  in  the  original 
edestin  was  2' 3  and  16‘5%  respectively.  In  all  experiments  (five  in 
number),  the  yield  of  tyrosine  was  2’2  to  2'3  in  all  digests.  The  yield 
of  glutamic  acid  was  never  so  high  as  16  ’5  ;  it  was  as  low  as  3  and  as 
high  as  11 '5.  But  the  lowest  yield  was  always  from  the  digest  where 
pancreatic  juice  alone  was  used  for  four  .hours,  and  the  highest  where 
the  pancreatic  juice  was  used  for  eight  hours  ;  an  intermediate  number 
was  obtained  from  the  cases  where  pancreatic  followed  gastric  diges¬ 
tion.  An  unknown  factor,  however,  was  the  amount  of  erepsin  in  the 
intestinal  juice  used  for  activation.  W.  D.  H. 

The  Cleavage  of  Casein  by  Pancreatic  Juice.  Emil  Abder¬ 
halden  and  Carl  Voegtlin  (Zeitsch.  physiol.  Chem.,  1907,  53, 
315 — 319). — A  former  research  with  edestin  (Abstr.,  1905,  i,  620; 
vol.  xcii.  ii.  61 
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ii,  838)  showed  that  the  whole  of  the  tyrosine  and  the  tryptophan  in 
it  is  rapidly  set  free  by  activated  pancreatic  juice,  whereas  other  amino- 
acids,  such  as  glutamic  acid,  are  more  slowly  liberated.  A  similar  piece 
of  work  with  casein  now  recorded  gives  similar  results,  except  that 
glutamic  acid  is  set  free  rather  more  readily.  W.  D.  H. 

Animal  Digestion.  XI.  Gastric  Digestion  of  Mixed  Diets. 

E.  S.  London  and  A.  Sagelmann  [Zeitsch.  physiol.  Chem.,  1907,  52, 
482 — 484). — An  experiment  is  recorded  on  one  of  the  authors’  dogs 
with  a  fistula,  showing  a  comparison  between  what  occurs  when  a  pure 
protein  (gliadin)  diet  is  given,  and  one  mixed  with  fat.  The  gliadin 
disappears  from  the  stomach  into  the  intestine  either  with  or  without 
fat  admixture  four  hours  after  the  meal,  whereas  at  the  same  time 
only  41%  of  the  fat  has  passed  on.  Delay  in  the  passing  out  of  the 
protein  occurred  in  the  first  three  hours  of  the  experiment  when  fat 
was  given.  The  “  sorting  action  ”  of  the  stomach  is  to  be  still  further 
studied.  W.  D.  H. 

Animal  Digestion.  XII.  Influence  of  Quantity  on  Digestion 
in  the  Stomach.  E.  S.  London  and  W.  W.  Polowzowa  [Zeitsch. 
physiol.  Chem.,  1907,  53,  240 — 245.  Compare  preceding  abstract). — 
Increase  in  the  amount  of  protein  given  leads  to  an  increase  in  the 
amount  of  nitrogen  remaining  in  the  stomach  at  any  given  moment  ; 
the  amount  which  leaves  the  stomach  increases  up  to  a  certain 
maximum  (600  grams  in  the  case  of  dogs);  it  then  remains  constant 
(up  to  800 — 1000  grams),  but  beyond  this  diminishes.  Maximal 
feeding  delays  both  the  motor  and  digestive  activity  in  the  stomach. 
Digestion  proceeds  most  rapidly  in  the  periphery  of  the  stomach 
contents.  W.  D.  H. 

Animal  Digestion.  XIII.  Further  Methods.  E.  S.  London 
[Zeitsch.  physiol.  Chem.,  1907,  53,  246 — 250). — A  description  is  given 
of  the  preparation  of  more  dogs  for  the  study  of  digestion.  The  main 
new  operation  is  a  transplantation  of  the  first  duodenal  papilla. 

W.  D.  H. 

Animal  Digestion.  XIV.  Behaviour  of  Alcohol  in  the 
Digestive  Tract.  M.  H.  Nemser  [Zeitsch.  physiol.  Chem.,  1907,  53, 
356 — 364). — The  experiments  were  made  on  the  dogs  rendered  familiar 
by  London’s  publications.  Alcohol  is  absorbed  throughout  the  alimen¬ 
tary  tract.  In  the  mouth,  naturally,  the  absorption  is  minimal ;  about 
20%  was  absorbed  from  the  stomach,  in  the  duodenum  8’7%,  in  the 
jejunum  52'7%,  and  in  the  ileum  17’8%.  W.  D.  H. 

Animal  Digestion.  XV.  The  Behaviour  of  Meat  in  the 
Stomach.  E.  S.  London  and  W.  W.  Polowzowa  [Zeitsch.  physiol. 
Chem.,  1907,53,  403 — 410). — No  absorption  of  nitrogen  occurs  in  the 
stomach  when  meat  is  given.  This  confirms  previous  researches  in 
which  egg-white  and  bread  were  given.  W.  D.  H. 


PHYSIOLOGICAL  CHEMISTRY. 


895 


Chemical  Studies  on  Growth.  I.  Inverting  Enzymes. 
Lafayette  B.  Mendel  and  Philip  H.  Mitchell.  II.  Purine 
Metabolism.  L.  B.  Mendel  and  P.  H.  Mitchell.  III.  Glycogen. 
L.  B.  Mendel  and  Charles  S.  Leavenworth  ( Amer .  J.  Physiol .,  1907, 
20,  81 — 96;  97 — 116;  117 — 126). — Inverting  enzymes  appear  early 
in  the  embryonic  intestine,  so  contrasting  with  proteolytic  enzymes. 
In  the  embryo  pig,  maltase  and  lactase  are  present,  but  sucrase  is 
absent,  although  present  after  birth.  Lactase  is  found  in  some 
portions  only  of  the  intestine.  In  birds,  lactase  is  never  found,  but 
sucrase  is  present  in  the  newly-hatched  chick  and  in  the  adult  hen. 

The  nucleic  acid  of  the  embryo  pig’s  liver  yields  only  two  purine 
substances,  adenine  and  guanine.  Nuclease  and  adenase  are  present. 
Guanase  is  absent  as  in  the  adult  pig,  but  the  other  viscera  yield  it  at 
an  early  age.  Oxydases  and  the  uricolytic  ferment  are  not  developed 
until  after  birth. 

A  high  percentage  of  glycogen  is  not  characteristic  of  embryonic 
tissues.  The  liver,  however,  does  not  assume  its  glycogenic  function 
early  in  the  pig.  Glycogen  is  regarded  simply  as  a  store  of  nutrient 
energy,  rather  than,  as  Creighton  thought,  a  peculiar  mark  of  histo¬ 
genesis.  W.  D.  H. 

Nutritive  Value  of  Non-Protein  Nitrogenous  Substances. 

Max  Muller  ( PJliiger's  Archiv,  1907,  119,  339 — 349). — A  final  con¬ 
tribution  to  the  polemical  literature  which  has  arisen  on  this  subject. 
The  present  article  is  directed  against  Kellner  (compare  this  vol., 
ii,  491,  794).  W.  D.  H. 

Substitution  of  Protein  by  Amides.  Konrad  Friedlander 
( Landw .  Versuchs-Stat.,  1907,  07,  283—312). — The  nitrogen  of  molasses 
fed  in  conjunction  with  food  deficient  in  protein  is  unable  to  prevent 
loss  of  nitrogen,  although  most  of  the  amide  nitrogen  of  the  molasses 
is  converted  by  bacteria  into  protein  compounds.  Asparagine  showed 
a  slight  sparing  action,  but  its  effect  is  not  at  all  comparable  with  that 
of  actual  protein  (aleuronate).  N.  H.  J.  M. 

Nutritive  Value  of  Gelatin.  II.  JonN  R.  Murlin  (Amer.  J. 
Physiol.,  1907,  20,  234 — 258).  —  Carbohydrate  not  needed  for  com¬ 
bustion  is  far  more  efficacious  in  reducing  the  nitrogen  output  than 
carbohydrate  coming  within  the  requirements  of  potential  energy.  It 
is  this  that  renders  it  so  important  in  convalescence  and  giowth,  and 
may  explain  the  craving  for  sweets  in  the  young.  The  sparing  action 
of  gelatin  is,  however,  not  due  to  any  dextrose  it  may  give  rise  to,  but 
owing  to  its  containing  substances  which  are  nitrogenous.  Its  chief 
amino-acid  (glycine)  can  be  retained  temporarily  in  the  body,  and  so  may 
serve  to  explain  the  high  replacement  of  other  proteins  by  gelatin 
described  previously ;  but  even  with  abundance  of  carbohydrate  it 
is  not  retained  permanently.  W.  D.  H. 

Increased  Assimilation  of  Lecithin  and  its  Behaviour  in 
the  Organism.  Giuseppe  Franchini  ( Biochem .  Zeitsch.,  1907,  6, 
210 — 225). — The  livers  of  rabbits,  fed  exclusively  on  lecithin,  had  a 
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lecithin  content  of  2‘3%,  as  compared  with  1-5%  in  the  starved  control 
animals.  There  was  no  increase  of  lecithin  in  the  brain,  and  but  little 
increase  in  the  muscles.  The  increment  in  the  liver  persisted  for  at 
least  a  fortnight.  In  the  urine,  there  was  an  increase  of  glycero- 
phosphoric  acid,  but  not  of  choline ;  the  latter  substance  is  repre¬ 
sented  by  an  increase  in  the  amount  of  formic  acid.  The  lecithin 
content  of  the  faeces  was  but  slightly  greater ;  in  the  muscles  and  in 
the  liver  there  was  an  increased  amount  of  glycerophosphoric  acid. 

G.  B. 

The  Sense  of  Taste.  I.  0.  Th.  Becker  and  Reginald  0.  Herzog 
( Zeitsch .  physiol.  Chem.,  1907,52, 496 — 505). — Experiments  are  recorded 
with  the  object  of  correlating  taste  and  chemical  composition.  From 
the  results,  it  is  found,  in  relation  to  acid  tastes,  that  nitric  acid  is  less 
intense  than  hydrochloric.  If  the  intensity  of  the  latter  is  taken  as 
100,  trichloroacetic  acid  is  76,  formic  acid  84,  lactic  acid  65,  acetic  acid 
45,  and  butyric  acid  32.  These  figures  run  fairly  parallel  with  those 
of  the  diffusion  coefficients  of  the  acids.  Similar  experiments  with 
alkalis  were  inconclusive,  for  in  low  concentrations  alkalis  taste  sweet. 
Carbohydrates  are  arranged  in  the  following  order  of  sweetness  : 
sucrose,  lsevulose,  lactose  and  dextrose  equal,  maltose,  galactose. 

W.  D.  H. 

Phosphatides  of  Egg-Yolk.  I.  M.  Stern  and  Hans  Thier- 
felder  (Zeitsch.  physiol.  Chem.,  1907,  53,  370 — 385). — In  the  investi¬ 
gation  of  this  subject,  three  phosphatides  were  separated,  one  only 
slightly  soluble  in  alcohol,  one  slightly  soluble  in  ether,  aod  one  easily 
soluble  in  both  reagents.  The  bulk  of  the  paper  deals  with  methods 
of  isolation,  and  a  preliminary  study  of  the  properties  of  the  three 
substances.  W.  D.  H. 

Tyrosine,  Glycine,  and  Glutamic  Acid  in  Different 
Developmental  Periods  in  the  Fertilised  Hen’s  Egg.  Emil 
Abderhalden  and  Martin  Kempe  ( Zeitsch .  physiol.  Chem.,  1907,  53, 
398 — 402). — Before  incubation,  the  eggs  yielded  per  100  grams  of 
egg-white,  1’82  tyrosine,  12'8  glutamic  acid,  and  P2  glycine.  Ten 
days  later,  another  lot  of  eggs  of  the  same  set  gave  the  following 
numbers:  2 •!  1  tyrosine,  13'5  glutamic  acid,  and  1T5  glycine.  After 
another  ten  days  (end  of  incubation),  the  finely-divided  young  chickens 
gave  2 '25  tyrosine,  12-52  glutamic  acid,  and  1  *35  glycine.  The 
changes  are  so  slight  that  inferences  as  to  the  possibility  of  one 
amino-acid  being  changed  into  others  cannot  be  drawn.  W.  D.  H. 

The  Anticytolytic  Action  of  the  Salts  of  Bivalent  Metals. 

Jacques  Loeb  ( Biochem .  Zeitsch.,  1907,  5,  351—357). — A  further 
contribution  on  the  lines  of  the  author’s  previous  work  on  the 
antagonism  of  various  salts  on  the  development,  &c.,  of  cells. 

W.  D.  H. 

Effect  of  Narcotics  on  the  Detachment  of  Electrolytes 
from  Cell-proteins.  Herbert  E.  Roaf  and  E.  Alderson  ( Bio - 
Chem.  J.,  1907,  2,  412 — 430). — Chloroform,  ether,  carbon  dioxide,  and 
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heat-coagulation  change  the  physical  condition  of  the  inorganic  con¬ 
stituents  of  tissues,  so  that  ions  are  liberated,  and  an  increase  of 
diffusion  through  parchment  takes  place.  This  is  not  duo  to  the 
reagents  acting  on  an  impermeable  membrane  around  cells,  but  is  the 
result  of  an  alteration  in  the  relationship  of  the  salts  to  the  proteins. 
The  theoretical  bearing  of  these  changes  on  the  activity  of  cells, 
especially  when  anaesthetised,  is  discussed.  W.  D.  H. 

Physico-pathological  Action  of  Colloidal  Metals  on  Man. 
M.  Ascoli  and  G.  Izar  ( Biochem .  Zeitsch.,  1907,  5,  394 — 409). — The 
colloidal  metals  in  small  quantity  accelerate  autolytic  processes.  The 
present  experiments  consist  in  administering  them  to  human  beings. 
After  being  given  hypodermically  and  intravenously,  there  is  an 
increase  in  nitrogenous  output.  If  given  by  the  mouth,  the  effect  is 
less.  Full  details  of  the  amount  of  the  various  nitrogenous  com¬ 
pounds  are  given  in  tables.  After  being  heated  to  120°,  this  action  of 
the  colloidal  metals  is  lost.  W.  D.  H. 

Influence  of  Inorganic  Colloids  on  Autolysis.  Part  II. 

M.  Ascoli  and  G.  Izar  ( Biochem .  Zeitsch .,  1907,  6,  192 — 209.  Com¬ 
pare  preceding  abstract). — The  rate  of  autolysis  of  liver  substance  (as 
measured  by  the  nitrogen  content  of  the  filtrate  after  coagulation)  is 
considerably  accelerated  by  small  quantities  of  (positively  charged) 
colloidal  ferric  and  aluminium  hydroxides ;  for  example,  by  traces 
corresponding  with  0T  mg.  Fe.  With  larger  quantities,  the  acceleration 
is  less  marked,  whilst  still  larger  quantities  inhibit.  Similar  results 
were  obtained  with  colloidal  arsenious  sulphide,  manganese  dioxide, 
and  palladium.  When  heated  previously,  ferric  hydroxide  is  much 
less  active.  G.  B. 

The  Influence  of  Inorganic  and  Organic  Acids  on  Liver 
Autolysis.  M.  Arinkin  [Zeitsch.  physiol.  Ghem.,  1907,  53,  192 — 214). 
— Up  to  a  certain  optimum,  which  varies  with  different  acids,  increase 
of  acidity  hastens  autolysis  ■  this  action  is  especially  seen  in  the  first 
stages  of  proteolytic  cleavage.  On  the  other  hand,  acid  hinders  the 
cleavage  of  nuclein  compounds.  W.  D.  H. 

Autolysis.  Luigi  Preti  [Zeitsch.  physiol.  Chem.,  1907,  52, 
485 — 495). — -The  question  of  the  influence  of  alkalinity  on  the  auto¬ 
lysis  of  the  liver  was  investigated ;  the  optimum  varied  in  different 
experiments.  The  presence  of  blood  lessens  the  formation  of  proteoses 
and  purine  bases  in  liver  autolysis,  but  the  autolysis  occurring  in  the 
blood  itself  has  to  be  allowed  for.  This  action  of  blood  is  found 
when  blood  is  added  to  the  organ  during  autolysis.  If  the  liver  con¬ 
tains  blood  in  its  vessels,  the  same  is  true ;  autolysis  is  more  rapid  in 
the  blood-free  organ.  Numerical  details  are  given.  W.  D.  H. 

Liver  Autolysis.  Emil  Abderhalden  and  O.  Prym  [Zeitsch. 
physiol.  Chem.,  1907,  53,  320 — 325). — Protein-cleavage  occurs  very 
slowly  in  autolysis.  Even  after  fifty  days,  in  the  case  of  the  liver, 
complexes  are  still  present  which  give  the  biuret  reaction,  and  only  a 
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little  more  than  half  the  quantity  of  cleavage  products  are  obtained, 
which  are  formed  by  hydrolysis  with  hydrochloric  acid.  W.  D.  H. 

The  Glycogen  of  the  Rabbit’s  Liver.  III.  Ivar  Bang,  Malte 
Ljungdahl,  and  Yerner  Bohm  ( Beitr .  chem.  Physiol.  Path.,  1907,  10, 
312 — 319.  Compare  Abstr.,  1907,  ii,  487,  634). — In  morphine  and 
strychnine  poisoning  there  is  an  increase  in  the  quantity  of  the 
ferment  in  the  liver  ;  this  is  more  marked  and  comes  on  sooner  in 
the  case  of  strychnine.  In  phloridzin-diabetes  there  is  no  such 
increase,  or  it  is  very  small.  A  combination  of  puncture-diabetes  and 
phloridzin-diabetes  causes  less  rise  in  the  sugar  of  the  blood  than 
occurs  in  simple  puncture-diabetes.  In  phloretin-diabetes,  on  the  other 
hand,  there  is  an  undoubted  increase  in  the  ferment.  W.  D.  H. 

The  Formation  of  Dextrorotatory  Lactic  Acid  in  the  Auto¬ 
lysis  of  Animal  Organs.  II.  T.  Kikkoji  ( Zeitsch .  physiol.  Chem., 
1907,  53,  415 — 419.  Compare  Abstr.,  1906,  ii,  873). — By  autolysis  of 
ox  spleen,  cZ-lactic  acid,  which  was  identified  by  the  examination 
of  its  zinc  salt,  was  found  in  large  amount.  Its  origin  is  obscure.  By 
continuing  the  digestion,  it  is  destroyed  to  a  variable  extent. 

W.  D.  H. 

Physico  -  chemical  Changes  in  Muscle  during  Fatigue. 

Giuseppe  Buglia  ( Biochem .  Zeitsch.,  1907,6,  158— 171).— Faradisation 
in  situ  of  the  muscles  of  dogs  produces  a  decrease  in  the  electrical  con¬ 
ductivity  and  osmotic  pressure  of  the  plasma,  provided  the  fatigue  lasts 
long  enough.  At  the  same  time,  the  osmotic  pressure  of  the  blood- 
serum  increases  slightly ;  its  electrical  conductivity  remains  constant. 

G.  B. 

Action  of  Normal  Fatigue  Substances  on  Muscle.  Frederic 
S.  Lee  (Amer.  J.  Physiol.,  1907,  20,  170 — 179).  —  A  full  account 
of  experiments  previously  published.  W.  D.  H. 

Variations  in  Muscular  Glycogen.  F.  Maignon  (Conipt,  rend., 
1907,  145,  334 — 337). — Different  muscles  of  the  dog,  and  even 
different  parts  of  the  same  muscle,  show  great  differences  in  glycogen 
percentage.  These  differences,  as  well  as  the  total  amount  of  glycogen, 
diminish  on  inanition.  Glycogen  varies  also  with  the  season  of  the 
year,  being  most  abundant  in  February  and  least  in  July, 

VV.  D.  H. 

Glycogen  in  the  Human  Placenta.  Giuseppe  Moscati  (Zeitsch. 
physiol.  Chem.,  1907,  53,  386—397). — The  amount  of  glycogen  in  the 
placenta  averages  3  grams  (0’5%).  After  delivery,  it  diminishes,  and 
twenty-three  hours  later  has  practically  disappeared;  this  is  not  modified 
by  antiseptics.  In  the  placenta  of  the  unripe  foetus,  glycogen  is 
relatively  more  abundant.  W.  D.  H. 

Nucleic  Acid  from  the  Human  Placenta.  T.  Kikkoji  (Zeitsch. 
physiol.  Chem,  1907,  53,  411 — 414). — The  nucleic  acid  obtained  from 
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the  human  placenta  resembles  that  obtained  from  the  thjmus  in 
properties  and  composition.  By  boiling  it  with  dilute  sulphuric  acid, 
the  resulting  products  are  :  humin  substances,  lsevulic  acid,  guanine, 
xanthine,  adenine,  hypoxanthine,  cytosine,  and  thymine.  W.  D.  H. 

Oxidation  Products  of  Cholesterol  in  Animal  Organs.  II. 

Isaac  Lifschutz  ( Zeitsch .  physiol.  Chem.,  1907,  53,  140 — 147). — The 
oxidation  products  of  cholesterol  previously  described  (this  vol.,  i,  315), 
namely,  oxycholesterol,  C26H42(OH2),  and  its  ether-like  precursor, 
(C?6H430)20,  can  be  easily  recognised  spectroscopically  after  the 
addition  of  glacial  acetic  and  concentrated  sulphuric  acids.  The 
present  research  shows  them  to  be  found  in  bone-fat  and  in  blood. 
The  examination  of  other  tissues  is  in  progress.  W.  D.  H. 

Uric  Acid  Synthesis  in  Men  and  Mammals.  Wilhelm 
Pfeiffer  [Beitr.  chem.  Physiol.  Path.,  1907,  10,  324 — 336). — Feeding 
experiments  on  men  and  apes  show  that  the  administration  of  malon- 
amide,  tartronamide,  and  tartronic  acid  cause  no  increase  of  uric  acid 
formation.  Even  feeding  on  uric  acid  itself  has  but  little  effect.  In 
allantoin  feeding,  there  was  on  one  day  an  increase,  which  was  followed 
the  next  day  by  an  abnormally  low  output.  Uric  acid  synthesis  does 
not  occur  in  men  or  mammals,  and  Wiener’s  positive  results  with 
dialuric  acid,  lactic  acid,  Sic.,  are  criticised.  Pathological  increase  of 
uric  acid  formation,  as  in  gout,  is  attributed  to  increase  of  oxidative 
formation  from  purine  bases.  No  doubt  a  factor  to  be  considered  in 
such  cases  is  diminished  excretion  due  to  kidney  trouble.  W.  D.  H. 

Spontaneous  Separation  of  Casein  Compound  from  Milk. 
Luigi  Preti  ( Zeitsch .  physiol.  Chem.,  1907,  53,  419 — 426). — Some 
milk  which  had  been  kept  for  a  year  with  the  addition  of  chloroform, 
and  of  which  the  reaction  remained  unchanged,  had  deposited  an 
abundant  precipitate,  the  supernatant  liquid  giving  only  a  slight  cloud 
on  the  addition  of  acetic  acid.  On  examination,  it  proved  to  be 
a  compound  of  calcium  phosphate  and  calcium  caseinate,  but  whether 
the  caseinogen  had  been  changed  into  casein  was  uncertain.  In  view 
of  opinions  recently  expressed  that  the  differences  between  caseinogen 
and  casein  are  only  those  of  aggregation,  it  is  pointed  out  that 
the  two  substances  differ  greatly,  not  only  in  solubility,  but  in  per¬ 
centage  composition,  casein  being  the  richer  in  calcium  and  in 
phosphorus.  W.  D.  H. 

Relation  of  Phenols  to  Sulphuric  Acid  Excretion.  Leopold 
Spiegel  {Arch.  exp.  Path.  Pharm.,  1907,  57,  270 — 278). — Phenols  are 
excreted  as  ethereal  sulphates,  and,  on  the  assumption  that  the 
sulphuric  acid  originates  from  a  protein  side-chain,  administration  of 
a  phenol  should  on  Ehrlich’s  hypothesis  stimulate  an  increase  in  this 
side-chain,  and  ultimately  lead  to  an  increase  of  total  sulphuric  acid 
in  the  urine.  A  phenol  was  given  in  the  form  of  an  innocuous  com¬ 
pound,  namely,  euguform  (a  partially  acetylated  condensation  product 
of  guaiacol  and  formaldehyde,  from  which  guaiacol  is  liberated  in  the 
organism),  and  the  sulphuric  acid  in  the  urine  was  found  to  be  diminished. 
This  is  so  both  for  total  sulphates  and  ethereal  sulphates,  so  that  the 
relationship  between  the  two  remains  much  the  same.  W.  D.  H. 
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Excretion  of  Alanine  by  the  Urine.  Siegfried  Ofpenheimer 
( Beitr .  chem.  Physiol.  Path.,  1907,  10,  273 — 276). — R.  Hirsch  stated 
that  ^-alanine  in  quantities,  which  in  a  well-nourished  dog  is  com¬ 
pletely  assimilated,  finds  its  way  partly  into  the  urine  when  the 
animal  is  in  a  state  of  inanition.  This  statement  is  attributed  to  the 
fallacies  of  the  method  used.  By  the  use  of  the  naphthalenesulphonic 
chloride  method,  alanine  can  always  be  detected  in  the  urine  if  given 
in  sufficient  amount.  In  men,  doses  of  10  grams  were  given  with  a 
full  meal,  and  from  1  to  2'6  grams  were  recovered  within  the  next 
few  hours  in  the  urine.  W.  D.  H. 

Nitrogenous  Constituents  of  the  Urine.  Adolf  Jolles 
( Biochem .  Zeitsch.,  1907,  5,  419 — 421). — If  urine  is  treated  with 
sodium  hypobromite,  the  nitrogen  evolved  is  mainly  from  urea  and 
ammonia,  but  partly  from  uric  acid  and  allied  substances.  If  the 
urine  is  previously  oxidised  by  potassium  permanganate  in  a  sulphuric 
acid  solution,  the  yield  from  these  other  substances  is  increased. 
Uric  acid  itself,  however,  accounts  for  only  a  small  proportion  of  the 
increase.  Illustrative  analyses  are  given.  W.  D.  H. 

Urinary  Chromogen  following  the  Administration  of 
Indolecarboxylic  Acid.  Cn.  Porcher  and  Ch.  Hervieux 
(Compt.  rend.,  1907,  145,  345 — 347). — If  indole  is  given  to  a  dog, 
indigotin  is  obtained  from  the  urine.  Scatole  and  other  derivatives 
of  indole  do  not  necessarily  give  the  same  result.  Indolecarboxylic 
acid  behaves,  however,  in  the  same  way  as  indole.  W.  D.  H. 

Abnormal  Fat  Assimilation  in  Disease.  Owen  T.  Williams 
( BioChem .  J.,  1907,  2,  395 — 407). — There  are  conditions  in  the 
intestines  in  which  certain  soaps  or  other  insoluble  compounds  of 
fatty  acids  are  not  absorbed.  True  intestinal  sand,  appendix  con¬ 
cretions,  and  other  deposits  are  often  formed  largely  of  fats  and  soaps, 
which  are  compounds  of  saturated  fatty  acids.  Clinical  and  chemical 
details  of  cases  are  given.  W.  D.  H. 

Electrolytes  in  Pathological  Effusions.  Oskar  C.  Gruner 
( Bio-Chem .  J.,  1907,  2,  383 — 394). — An  investigation  of  pathological 
fluids  on  the  lines  of  physical  chemistry,  the  chief  method  employed 
being  that  of  conductivity.  Transudations  (that  is,  non-inflammatory 
effusions)  contain  an  excess  of  sodium  chloride  over  achloride  electro¬ 
lytes  (Bugarsky  and  Tangl’s  classification).  Inflammatory  effusions 
or  exudations  contain  a  relatively  smaller  number  of  chlorides  ;  the 
increase  of  achlorides  is  probably  due  to  the  cells  these  fluids  contain. 
The  conductivity  of  both  sets  of  fluids  is  remarkably  constant. 
Ovarian  cyst  fluid  usually  contains  more  achlorides  than  chlorides. 

W.  D.  H. 

Liver  Diastase  in  Pancreatic  Diabetes.  Ivar  Bang  (Beitr. 
chem.  Physiol.  Path.,  1907,  10,  320 — 323).— These  observations  on 
dogs  show  that  the  amount  of  ferment  in  the  liver  during  pancreatic 
diabetes  is  not  much  greater  than  in  normal  rabbits.  Pancreatic 
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diabetes  does  not  appear  to  be  due  to  increased  change  of  glycogen. 
Glycogen  formation  is  probably  either  prevented  or  greatly  lessened. 
This  form  of  diabetes  therefore  contrasts  with  that  produced  by 
puncture  and  by  other  nervous  agencies.  W.  D.  H. 

Gout  and  Contracted  Kidney.  Tollens  (Zeitsch.  physiol. 
Chem .,  1907,  53,  164 — 180). — Observations  on  patients,  and  on  their 
excretion  of  uric  acid  and  purine  substances,  show  that  alterations  in 
the  kidneys,  especially  those  which  produce  a  contracted  condition, 
diminish  the  excretion  of  uric  acid  in  gouty  people,  and  this  forms  a 
determining  factor  in  the  production  of  gouty  deposits  in  the  tissues. 

W.  D.  H. 

The  Occurrence  of  Glyoxylic  Acid  in  the  Puerperal 
Period.  J.  Hofbauer  (Zeitsch.  physiol.  Chem.,  1907,52,425 — 431). 
— Glyoxylic  acid  was  tested  for  in  the  urine  by  the  preparation  of 
its  calcium  salt,  by  the  crystals  it  forms  with  phenylhydrazine,  and 
by  the  addition  of  peptone  (Hopkins-Cole  reaction).  It  is  present  in 
numerous  cases  of  pregnancy ;  this  is  most  marked  during  the  early 
months,  and  still  more  so  during  the  last  few  days  of  pregnancy  when 
“  pains  ”  are  coming  on.  The  relationship  of  this  to  allantoin  forma¬ 
tion  during  the  same  period  is  pointed  out.  W.  D.  H. 

Chemical  Alterations  of  the  Blood-Serum  in  Infections 
with  Pyogenes  communis.  Giuseppe  Bolognesi  ( Biochem . 
Zeitsch.,  1907,  6,  149 — 157). — Toxic  albumoses  could  not  be  detected 
in  ox  serum  which  had  been  infected  with  Streptococcus  and  with 
Staphylococcus.  Sera,  infected  both  in  vivo  and  in  vitro,  gave  a 
greater  “globulin”  precipitate  than  normal  sera;  the  precipitation 
was  carried  out  by  adding  to  serum  5  volumes  of  1  :  2000  salicylic 
acid  solution  (instead  of  passing  carbon  dioxide).  A  similar  increase 
in  the  globulin  precipitate  is  brought  about  even  in  normal  serum  by 
mere  exposure  to  37°  (compare  Starke,  Abstr.,  1901,  i,  242;  1902,  i, 
192;  and  Moll,  Abstr.,  1904,  i,  356,  and  1906,  i,  53,  on  the  artificial 
change  of  albumin  into  globulin).  G.  B. 

Action  of  Drugs  on  Cerebral  Vessels.  Carl  J.  Wiggers 
(Amer.  J.  Physiol.,  1907,  20,  206 — 234). — The  influence  of  a  number 
of  drugs  is  described,  such  as  adrenaline,  chloroform,  digitalis,  &c. 
No  drug  possesses  an  action  exclusively  confined  to  nerve  terminal  or 
muscle  substance,  but  the  graded  affinity  which  exists  affords  a  proof 
of  the  existence  of  nerve  fibres  in  blood  vessels.  The  reactions  of  the 
cerebral  vessels  to  adrenaline  and  apoeodeine  are  such  that  functional 
nerve  terminals  must  be  assumed  to  exist  there.  W.  D.  H. 

Action  of  Organic  Ions  ;  Particularly  of  Guanidine.  Hermann 
Fuhner  (Chem.  Zentr.,  1907,  ii,  551  ;  from  Zentr.  Physiol.,  20, 
838 — 839). — The  conductivity  of  the  quaternary  ammonium  hydr¬ 
oxide  bases  is  very  nearly  the  same  as  that  of  potassium  and  sodium 
hydroxides,  and  guanidine  is  almost  as  strong  a  base.  Since  these 
compounds  aie  dissociated  in  solution,  their  pharmacological  action 
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must  be  caused  by  ions.  The  curare  and  muscarine-like  action  of 
quaternary  ammonium  compounds  and  the  physiological  effect  of 
guanidine  must  be  due  therefore  to  organic  univalent  cations.  The 
action  of  guanidine  and  muscarine  is  affected  by  calcium  chloride 
in  the  same  way  as  that  of  alkali  salts.  With  frogs,  large  doses  of 
guanidine  have  a  curare-like  effect.  E.  W.  W. 

The  Behaviour  of  Urobilin  in  the  Rabbit.  G.  Fromholdt 
(Zeitsch.  physiol.  Chem.,  1907,  53,  340 — 348). — Rabbits’  urine  is 
normally  free  from  urobilin.  If  urobilin  prepared  from  human 
fseces  is  given,  either  pure  or  in  the  form  of  its  zinc  compound,  to 
rabbits  by  the  mouth,  none  appears  in  the  urine.  If  given  sub¬ 
cutaneously  or  intravenously,  it  rapidly  passes  into  the  urine,  and 
from  a  half  to  three-quarters  of  that  given  is  recoverable  there.  If 
bilirubin  is  given  by  either  method,  neither  it  nor  urobilin  is  found 
in  the  urine.  W.  D.  H. 

Quantitative  Changes  in  the  Composition  of  the  Inorganic 
Constituents  of  Tissues  in  Phosphorus  Poisoning.  Martin 
Kochmann  ( Pfliiger’s  Archiv,  1907,  119,  417 — 442). — Phosphorus 
has  a  specific  influence  on  calcium  metabolism,  and  its  therapeutic 
use  for’  the  improvement  of  the  metabolism  of  bone  rests  on  a 
rational  basis.  It  often  occurs  that  as  calcium  increases  in  a 
tissue,  potassium  and  sodium  diminish,  and  vice  versa.  The  analyses 
given  of  the  tissues  in  animals  treated  with  phosphorus  show  also 
that  magnesium  alters  quantitatively,  but  the  explanation  of  the 
change  in  not  evident.  The  phosphorus  in  the  tissues  changes  like 
the  calcium.  The  effects  are  most  marked  in  the  bones,  least  in  the 
muscles.  W.  D.  H. 

Relative  Toxicity  of  Salts  of  Chromium,  Aluminium, 
Magnesium,  and  Rare  Metals.  Alexandre  Hubert  (Compt.  rend., 
1907,  145,  337—340  ;  Bull.  Soc.  chim.,  1907,  [iv],  1,  1026—1032).— 
Zirconium,  thorium,  aluminium,  and  chromium  salts  are  toxic  to 
animals  and  lower  organisms,  but  this  is,  in  part,  due  to  the  acidity 
of  the  solutions  used.  Cerium,  lanthanum,  and  magnesium  salts  are 
relatively  innocuous.  No  relationship  between  toxicity  and  antiseptic 
power  was  found,  neither  does  atomic  weight  or  valency  form  a  factor 
in  the  toxicity.  W.  D.  H. 

Experimental  Treatment  of  Trypanosomiasis  in  Rats. 

H.  G.  Plimmer  and  J.  D.  Thomson  ( Proc .  Roy.  Soc.,  1907,  B,  79, 
505 — 516.  Compare  Abstr.,  1906,  ii,  787). — The  bisazo-compound, 
prepared  from  o-dichlorobenzidine  and  H-acid,  and  trypan-red  were 
found  to  have  a  slight  inhibiting  effect.  Atoxyl  caused  the  entire 
disappearance  of  the  trypanosomes,  but  they  invariably  recurred,  in 
the  authors’  experience,  and  death  was  only  delayed. 

jp-Tolylarsonic  acid  caused  an  effective  temporary  disappearance  of 
the  trypanosomes  even  in  a  recurrent  case  after  the  use  of  atoxyl. 
Dimethyl  sodium  arsenate  and  sodium  cacodylate  have  no  effect  on 
the  development  of  the  disease,  neither  have  fluorescein  nor  sodium 
cinnamate.  G.  S.  W. 
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The  Products  of  Bacillus  coli  communis  in  Symbiosis 
with  Lactic  Acid  Bacilli.  G.  Belonowski  ( Biochem .  Zeitsch.,  1907, 
0,  251 — 271). — The  lactic  acid  bacillus,  and  especially  a  bacillus  of 
Bulgarian  sour  milk  ( B .  bulgaricus),  when  grown  in  broth  with 
B.  coli,  diminish  the  proteolysis  due  to  the  latter  organism.  No 
mercaptan  or  hydrogen  sulphide  was  produced,  and  the  amount  of 
indole  was  much  less  than  that  produced  by  B.  coli  grown  separately. 
The  presence  of  calcium  carbonate  in  excess  increases,  and  that  of 
milk-sugar  decreases,  the  extent  of  proteid  decomposition.  G.  B. 

Endotoxins  of  Vibrio’s.  M.  Arinkin  ( Biochem .  Zeitsch.,  1907, 
6,  226 — 250).  The  hsemolysin  of  Vibrio  JVaskin  is  an  endotoxin,  and 
can  be  extracted  from  agar  cultures  by  A/200  alkali  hydroxide  or 
A/10  alkali  carbonate ;  best,  however,  by  physiological  saline  solution 
after  grinding  with  sand.  It  resembles  a  true  toxin  in  every  respect. 

G.  B. 

Influence  of  Manganese  Salts  on  Alcoholic  Yeasts.  E. 
Kayser  and  H.  Marchand  ( Gompt .  rend.,  1907,  145,  343 — 346. 
Compare  this  vol.,  ii,  383). — The  suggestion  that  more  complete  fer¬ 
mentation  might  be  obtained  by  yeasts  accustomed  to  the  presence  of 
manganese  is  now  shown  to  be  correct.  It  would  probably  be  ad¬ 
vantageous  to  employ  such  yeasts  in  hot  climates  where  fermentation 
is  sometimes  slow.  N.  H.  J.  M. 

Malic  Acid  in  Musts  and  Wines.  Its  Consumption  in 
Fermentation.  W.  Mestresat  ( Compt .  rend.,  1907,  145,  260 — 261  ; 
Ann.  Ghim.  anal.,  1907,  12,  347 — 349).— The  amount  of  malic  acid  in 
musts  and  wines  sometimes  exceeds  that  of  tartaric  acid.  During  alcoholic 
fermentation,  the  amount  of  malic  acid  diminishes  considerably ;  its 
consumption  seems  to  be  closely  connected  with  fermentation  and  the 
presence  of  yeast.  N.  H.  J.  M. 

Acetylmethylcarbinol  in  Certain  Italian  Wines.  Giovanni 
Salomone  (Boll.  chim.  farm.,  1907,  46,  685 — 688). — The  author  has 
detected  acetylmethylcarbinol  in  two  Italian  wines.  The  amount 
present  was  estimated  (1)  by  preparing  the  osazone,  crystallising  it 
from  acetic  acid,  and  weighing,  and  (2)  by  weighing  the  silver  obtained 
by  heating  the  distillate  from  the  neutralised  wine  with  freshly 
prepared  ammoniacal  silver  nitrate  solution  (Tollens’  reagent),  the 
results  being : 

Osazone.  Tollens’  reagent. 

Wine  from  S.  Venanzo .  0 ’21 96  %  0*2237  % 

,,  ,,  Petrara  .  0*1880  0*2012 

The  formation  of  acetylmethylcarbinol  in  these  wines  is  found  to  be 
due  to  Bacillus  tartricus  (see  Grimbert,  Abstr.,  1901,  ii,  328).  Results 
are  given  of  the  complete  analyses  of  the  two  wines.  T.  H.  P. 
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Origin  of  the  Deposits  of  the  Colouring  Matter  of  Red 
Wines.  V.  Martinand  ( Compt .  rend.,  1907,  145,  258 — 259). — The 
chief  cause  of  the  deposits  is  the  direct  oxidation  of  the  polyphenols 
present  in  the  wines.  Deposits  are  also  formed,  as  shown  previously, 
by  the  action  of  aldehydes  on  the  colouring  matter.  N.  H.  J.  M. 

Accumulation  of  Radioactive  Substances  in  Vegetable 
Organisms.  Camillo  Acqua  (Atti  R.  Accad.  Lincei,  1907,  [v],  16, 
ii,  357 — 360). — Tarehanoff  and  Moldenhauer  [Bull.  Acad.  Sci.  Cracow, 
1905)  found  that,  although  the  whole  seeds  of  wheat,  barley,  oats,  and 
rye  exhibit  only  very  slight  radioactivity,  the  same  seeds  from  which  the 
paleas  have  been  removed  caused  rapid  discharge  of  an  electroscope, 
and  affect  a  photographic  plate.  When  the  seeds  germinate,  even 
in  water  alone,  the  radioactive  substance  passes  into  the  roots,  and 
gradually  diminishes  from  the  latter  to  the  stems  and  leaves.  The 
author  has  been  unable  to  confirm  these  results,  the  only  instance  in 
which  a  slight  accumulation  of  active  material  was  apparent  being 
with  seeds  germinated  in  a  0"05%  solution  of  thorium  nitrate. 

T.  H.  P. 

Decomposition  of  Nucleic  Acid  in  Germinating  Seeds.  W. 
Zaleski  ( Ber .  deut.  hot.  Ges.,  1907,  25,  349 — 356). — During  the  germ¬ 
ination  of  seeds  of  Vicia  Faba,  the  protein  phosphorus  increases  in  the 
growing  parts,  and  there  is  also  an  increase  in  the  amount  of  purine 
bases  and  protein  nitrogen  in  the  axial  organs.  These  results  indicate 
that  nucleoproteins  are  pr  obably  formed. 

It  remains  undecided  whether  nucleic  acid  is  formed  in  the  axial 
portions  of  the  germinating  plant  or  whether  it  migrates  from  the 
cotyledons.  Probably  the  purine  bases  and  phosphates  enter  the 
growing  parts  of  the  plant  and  these  unite  with  other  compounds  to 
form  nucleic  acid.  This  view  is  supported  by  the  fact  that  an  enzyme 
which  decomposes  nucleic  acid  is  present  in  the  axial  organs  and  that, 
notwithstanding  the  enzyme,  the  nucleic  acid  increases. 

N.  H.  J.  M. 

Autolytic  Production  of  Ammonia  in  Plants.  W.  Zaleski 
(Ber.  deut.  hot.  Ges.,  1907,  25,  357 — 360). — Experiments  with  etiolated 
Vicia  Faba  seedlings  and  asparagus  juice  showed  that  the  amount  of 
ammonia  increased  during  autodigestion.  The  ammonia  may  be 
produced  directly  from  protein  or  else  from  the  decomposition  products 
of  protein. 

In  a  similar  experiment  with  the  expressed  juice  from  bulbs  of 
Allium  Cepa,  there  was  a  loss  of  ammonia,  due  either  to  the  synthesis 
of  amides  or  phosphatides,  or,  perhaps,  to  direct  precipitation  as 
ammonium  magnesium  phosphate.  N.  H.  J.  M. 

Synthesis  of  Proteins  in  Plants.  W.  Zaleski  (Ber.  deut.  hot.  Ges., 
1907,  25,  360 — 367). — Experiments  in  which  mutilated  potato  tubers 
were  kept  three  or  four  days  in  darkness  showed  that,  whilst  the 
protein  nitrogen  increased,  the  phosphorus  in  the  form  of  protein  did 
not,  indicating  a  production  of  protein  free  from  phosphorus.  A  similar 
result  was  obtained  with  bulbs  of  Dahlia  variabilis.  In  the  case  of 
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Allium  Cepa,  the  results  indicated  an  increase  both  of  protein  and  of 
phosphorus  in  the  form  of  nucleic  acid. 

Notwithstanding  the  building  up  of  protein,  it  is  shown  that  Dahlia 
and  Allium  bulbs  both  contain  proteolytic  enzymes  which  break  down 
proteins.  The  proteolysis  is  weaker  in  mutilated  than  in  uninjured 
bulbs.  N.  H.  J.  M. 

Vegetation  of  Odoriferous  Plants.  Successive  Conditions 
of  Vegetable  Substances.  Roure-Bertrand,  jun.  ( Chem .  Zentr., 
1907,  ii,  474 — 476;  from  IFiss.  indust.  Ber.,  Hours -Bertrand,  jun., 
[2],  5,  6 — 29). — The  total  and  water-soluble  dry  matter  and  mineral 
matter  were  determined  in  the  different  parts  of  Basilicum  plants  at 
different  periods  of  growth.  N.  H.  J.  M. 

Physical  and  .Chemical  Properties  of  the  Fat  of  the 
Common  Chestnut.  Raffaele  Paladino  (Rend.  Accad.  Sci.  Fis. 
Nat.  Napoli,  1907,  [iii],  13,  89 — 93.  Compare  Abstr. ,  1906,  ii,  624). 
— The  fat  of  the  common  chestnut  is  not  homogeneous,  and  can  be 
separated  by  filtration  under  pressure  into  an  oily  portion  and  one  more 
solid.  The  former,  which  has  a  characteristic  penetrating  odour,  has 
D]j  0  9045,  m.  p.  50°,  solidifying  point  20°,  acidity  2*20%,  expressed 
as  oleic  acid,  and  saponification  index  194‘0,  and  contains  volatile  acids 
corresponding  with  20  c.c.  of  Nj  10  alkali  per  100  grams.  Its  spectrum 
exhibits  two  absorption  bands  between  lines  G  and  D.  Microscopic 
examination  reveals  radiating  aggregates  of  crystals  of  stearic  and 
palmitic  acids,  and  the  elaidic  test  yields  a  pale  yellow,  pasty  product. 
With  sulphuric  acid,  it  gives  a  red  coloration  which  changes  to  an 
intense  reddish-brown,  especially  after  agitation  of  the  liquid ;  with 
nitric  acid,  it  yields  a  yellow  coloration  which  becomes  orange-yellow 
after  shaking,  and  especially  after  heating  on  the  water-bath  ;  with 
Hauchecorne’s  reagent  (3  parts  of  nitric  acid  of  40°  B.  and  1  part 
of  water),  it  gives  an  intense  red  coloration  after  heating  on  the  water- 
bath.  It  absorbs  oxygen  from  the  air,  undergoing  a  change  in 
consistency.  T.  H.  P. 

The  Occurrence  of  Nitrous  Acid  in  Erythrina.  F.  Weehuizen 
( Pharm .  Weekblad,  1907,  44,  1229 — 1232). — The  author  has  detected 
nitrous  acid  in  the  leaves  of  Erythrina  which  had  been  macerated  and 
put  aside  for  a  short  time.  If  the  enzyme  were  killed  prior  to  macera¬ 
tion  by  immersion  of  the  leaves  in  boiling  water  for  half  a  minute, 
nitrous  acid  was  not  found.  From  this,  it  is  inferred  that  the  nitrous 
acid  is  liberated  from  a  glucoside  by  the  action  of  an  enzyme. 

A.  J.  W. 

Formation  of  Nitric  Acid  in  Soils.  Ernst  Murmann  (Chem. 
Zentr.,  1907,  ii,  624;  from  Oesterr.  Chem.  Zeit.,  1907,  [2],  10,  181). — 
Addition  of  a  0T%of  calcium  carbonate  accelerated  nitrification  ;  with 
2%,  there  was  a  slight  decrease.  N.  H.  J.  M. 

Action  of  [Furnace]  Dust  on  Soil  and  Plants.  Emil 
Haselhoff  (Landw,  Versuchs-Stat,,  1907,  67,  157—206). — The  com- 
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position  of  the  dust  varies  even  when  similar  substances  are  burnt. 
The  injurious  constituents  are  mainly  chlorides,  sulphides,  and,  per¬ 
haps,  sulphates.  When  the  dust  falls  on  the  soil,  the  sodium  it  con¬ 
tains  is  highly  injurious  to  vegetation,  especially  when  the  soil  is  of 
a  kind  favourable  to  the  production  of  hydrogen  sulphide.  The  direct 
contact  of  the  dust  with  leaves  may  result  in  the  leaves  being  more 
or  less  destroyed.  In  this  case,  sodium  sulphide  is  the  most  injurious 
constituent,  then  sodium  sulphate,  and,  last,  calcium  sulphide.  The 
extent  of  the  absorption  by  the  plant  of  the  constituents  of  the  dust 
will  depend  on  the  period  of  growth  at  the  time.  Analysis  of  un¬ 
healthy  plants  will  give  indications  of  the  nature  of  the  injurious 
substance.  N.  H.  J.  M. 
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Retention  of  Chemical  Substances  by  Filter  Paper. 
Mansier  ( Amer .  Chim.  anal.,  1907,  12,  397 — 400.  Compare  Abstr., 
1902,  ii,  690). — Further  experiments  on  the  retention  and  uneven 
distribution  of  mercuric  chloride,  quinine  sulphate,  morphine,  hydro¬ 
chloride,  &c.,  in  filter  papers.  '  L.  de  K. 

Gasometric  Estimation  of  Hydrogen  Peroxide.  William 
M.  Deiin  (J.  Amer.  Chem.  Soc.,  1907,  29,  1315 — 1319). — The  author’s 
ureometer  (Abstr.,  1906,  ii,  816)  may  be  used  also  for  the  estimation 
of  hydrogen  peroxide.  When  hydrogen  peroxide  is  treated  with  sodium 
hypobromite  solution,  oxygen  is  liberated,  the  volume  of  which  may 
be  accurately  measured,  and  the  corresponding  weight  calculated  by  aid 
of  a  table.  L.  de  K. 

Reaction  of  Silver  Nitrate  and  Iddine.  Standardisation  of 
Solutions  by  Saturation.  Iodometry  by  Means  of  Silver 
Nitrate.  Wladimir  E.  Pawlopf  and  S.  D.  Schein  ( J .  Russ.  Phys. 
Chem.  Soc.,  1907,  39,  943 — 947). — The  reaction  of  silver  nitrate  with 
iodine  proceeds  according  to  the  equation,  5AgN03  +  3I2  +  3H20  = 
5AgI  +  5HN03  +  HIOs,  which  can  be  employed:  (1)  for  iodometric 
purposes ;  (2)  to  determine  or  to  verify  the  strength  of  alkali 
hydroxides  and  of  barium  hydroxide,  and  (3)  for  the  titration  of  silver 
nitrate.  The  acidic  hydrogen  in  the  reaction  mixture  of  iodine  and 
silver  nitrate  is  invariably  found  to  be  99*71  of  the  theoretical  value  ; 
this  is  due  probably,  either  to  the  reaction  not  proceeding  to  a  finish, 
or  to  the  formation  of  double  compounds  of  silver  iodide  with  hydrogen 
iodide  or  with  silver  nitrate.  Z.  K. 

Use  of  Calcium  Nitrate  in  Oxidising  Fusions.  Albert 
Stutzer  ( Zeitsch .  angew.  Chem.,  1907,  20,  1637).  —  If  vegetable 
matter  is  incinerated,  the  phosphorus  and  sulphur  in  organic  com- 
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bination  may  be  lost  partially  unless  the  ash  is  strongly  alkaline  ; 
hence,  in  the  estimation  of  the  total  phosphorus  and  sulphur,  it  is 
necessary  to  fuse  with  an  oxidising  agent.  Basic  calcium  nitrate  is 
recommended  for  this  purpose,  as  it  melts  below  100°,  and  no  loss  by 
detonation  or  spirting  is  to  be  feared.  G.  Y. 

The  Use  of  Titanium  Trichloride  in  Volumetric  Analysis.  III. 
Edmund  Knecht  and  Eva  Hibbert  {Ber.,  1907,  40,  3819 — 3827). — 
An  account  of  various  modifications  which  have  been  made  in  the 
methods  described  previously  for  estimating  nitro-compounds,  indigotin, 
thioindigotin,  azo-dyes,  and  iron  by  means  of  titanium  trichloride  (Abstr., 
1903,  ii,  509  ;  1905,  ii,  872,  910).  Sodium  hyposulphite  may  be 
readily  estimated  by  adding  the  solid  salt  to  a  solution  of  methylene- 
blue,  and  determining  the  excess  of  unreduced  dye  by  means  of 
titanium  trichloride.  It  is  also  shown  that  o-nitrobenzeneazophenol 
(compare  Grandmougin,  this  vol.,  i,  166)  and  jD-nitro-jo'-methoxyazo- 
benzene  (compare  Schmidt,  Abstr.,  1905,  i,  951)  are  completely 
reduced  by  titanium  trichloride.  W.  H.  G. 

The  “  Nitron  ”  Method  for  the  Estimation  of  Nitric  Acid. 
Stanley  W.  Collins  ( Analyst ,  1907,  32,  349 — 357). — This  method 
was  found  to  be  trustworthy  for  the  estimation  of  nitric  acid  in 
potassium  nitrate,  calcium  nitrate,  magnesium  nitrate,  in  mixtures  of 
potassium  nitrate  with  magnesium  and  potassium  sulphates,  and  in 
fertilisers  containing  potassium  nitrate,  ammonium  sulphate,  and 
calcium  phosphates.  The  method  as  described  origitally  by  Busch 
(Abstr.,  1905,  ii,  282)  was  employed  without  modification.  The  method 
was  also  found  to  be  useful  for  the  estimation  of  nitric  acid  in  water 
(compare  Abstr.,  1905,  ii,  418).  W.  P.  S. 

Estimation  of  Phosphoric  Acid  by  the  Pemberton  and 
Pemberton-Sulphuric  Acid  Methods.  G.  H.  G.  Lagers  ( Chevi . 
Weekblad,  1907,  4,  632 — 634.  Compare  Pemberton,  Abstr.,  1894, 
ii,  254;  1895,  ii,  415;  Hissiuk  and  van  der  Waarden,  Abstr.,  1905, 
ii,  419). — The  author  criticises  unfavourably  the  Pemberton  and 
Pemberton-sulphuric  acid  methods  for  the  estimation  of  phosphoric 
acid.  A.  J.  W. 

Volumetric  Estimation  of  Phosphoric  Acid.  W.  D. 
Richardson  ( J .  Amer.  Chem.  Soc.,  1907,  29,  1314 — 1315). — Two 
grams  of  the  fertiliser  are  heated  with  30  c.c.  of  strong  nitric  and 
5  c.c.  of  hydrochloric  acid,  and  then  boiled  with  addition  of  10  c.c.  of 
water  for  five  minutes  ;  25 — 30  c.c.  of  10%  barium  chloride  solution 
are  added,  and,  when  cold,  the  whole  is  diluted  to  250  c.c.  The  liquid 
is  then  filtered  through  a  dry  filter,  the  first  poition  of  the  filtrate  is 
rejected,  and  25  c.c.  are  titrated  by  the  A.O.A.C.  modification  of  the 
Pemberton  method,  which  will  now  give  satisfactory  results  owing  to 
the  absence  of  sulphates.  L.  de  K. 

Estimation  of  Small  Quantities  of  Arsenic  in  Foods,  & c. 

Bouwe  Sjollema  and  JV1.  J.  van't  Kruys  {Chem.  Weekblad,  1907,  4, 
547 — 552).— A  combination  of  the  process  devised  by  Thorpe  (Trans., 
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1906,  408)  and  that  of  Berntrop  (Abstr.,  1906,  ii,  706).  The  organic 
matter  is  destroyed  by  moistening  2  grams  of  the  cut-up  material 
•with  hot  water  and  then  adding  20  c.c.  of  lime  water  and  Off  gram  of 
magnesium  oxide.  The  whole  is  well  mixed  with  a  glass  rod  and 
heated  until  the  mass  has  charred  completely.  The  carbon  is  then 
burnt  off  in  a  muffle.  The  ash  is  dissolved  in  20  c.c.  of  dilute 
sulphuric  acid  and  boiled  in  a  flask  with  Off  gram  of  potassium 
metasulphite.  When  the  free  sulphur  dioxide  has  completely 
evaporated,  the  liquid  is  allowed  to  cool  and  diluted  to  50  c.c. 
An  aliquot  portion  is  then  treated  as  directed  by  Berntrop.  The 
authors  advise  the  use  of  a  second  mirror  tube  to  retain  traces  of 
arsenic  which  would  otherwise  be  lost.  When  it  is  thought  that  all 
the  arsenic  has  deposited,  the  experiment  should  still  be  continued  for 
another  half-hour  to  make  certain.  The  estimation  of  the  arsenic  by 
means  of  standard  mirrors  is  not  safe,  but  the  iodine  titration  of  the 
arsenical  mirrors  gives  very  satisfactory  results. 

The  process  is  not  applicable  to  organic  arsenical  compounds. 

L.  de  K. 

Filippi’s  Method  for  Separating  the  Acids  of  Arsenic  from 
Urine.  M.  Tonegutti  ( Boll .  Chim.  Farm.,  1907,  46,  681 — 685). — In 
his  thesis  on  “  Toxicology  of  Arsenical  Compounds  ”  (Florence,  1904), 
Filippi  states  that  alkali  arsenites  and  arsenates  are  precipitated 
quantitatively  from  solution  by  a  reagent  composed  of  15  grams  of 
barium  chloride,  20  c.c.  of  concentrated  ammonia  solution,  and  80  c.c. 
of  distilled  water,  and  that  this  method  may  be  used  for  the  separation 
of  arsenites  and  arsenates  from  urine.  The  author  finds  that  the 
above  ammoniacal  barium  chloride  solution  precipitates  arsenic 
trioxide  or  arsenites  only  to  a  small  degree  ;  arsenates  are  well 
precipitated  by  excess  of  barium  chloride  and  ammonia,  but  in 
proportions  different  from  those  given  by  Filippi.  T.  H.  P. 

Estimation  of  Carbon  Dioxide  in  Electrolytic  Chlorine, 
Bleaching  Powder,  or  Bleaching  Fluids.  Peter  Philosophoff 
( Chem .  Zeit.,  1907,  31,  959 — 960). — A  slight  modification  of 
Ferchland’s  process  (compare  Abstr.,  1906,  ii,  842).  The  electrolytic 
chlorine  or  that  evolved  by  acting  on  bleaching  powder,  &c.,  with 
hydrochloric  acid  is  collected  in  a  Bunte  burette  and  the  chlorine  is 
absorbed  by  metallic  mercury,  the  contents  being  finally  well  shaken. 
The  coating  of  mercurous  chloride  is  removed  by  shaking  with  a  few 
c.c.  of  brine,  and  a  reading  of  the  residual  gas  is  taken  with  the  usual 
precautions.  The  amount  of  carbon  dioxide  is  then  found  as  usual  by 
absorption  with  aqueous  potassium  hydroxide.  L.  de  K. 

Rapid  Estimation  of  Carbon  and  Hydrogen  in  Organic 
Substances.  Pierre  Breteau  and  Henri  Leroux  ( Compt .  rend., 

1907,  145,  524 — 526*). — A  combination  of  the  methods  of  Morse  and 
Taylor  (Abstr.,  1905,  ii,  480),  Carrasco  and'  Plancher  (Abstr.,  1906, 
ii,  201),  and  Dennstedt  (Abstr.,  1905,  ii,  202). 

About  045  gram  of  the  substance  is  placed  in  a  boat  and  heated 
slowly  at  intervals  in  a  current  of  purified  oxygen.  The  products 

*  And  J.  Pharm.  Chim.,  1907,  26,  385 — 392. 
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are  then  passed  over  a  spiral  of  platinum  heated  to  redness  by 
electricity,  so  as  to  ensure  perfect  combustion.  Towards  the  end,  the 
boat  is  heated  to  intense  redness  to  burn  the  residual  carbon.  The 
operation  takes  from  fifteen  to  forty  minutes. 

If  the  substance  contains  nitrogen,  sulphur,  or  halogens,  the  products 
of  combustion  are  passed  through  a  U-tube  containing  lead  peroxide 
heated  at  170°  before  being  absorbed  in  the  usual  apparatus. 

L.  DE  K. 

Simplification  of  Dennstedt’s  Method  of  Combustion. 
It.  Baumert  ( Ber .,  1907,  40,  3475 — 3477). — In  using  Dennstedt’s 
method  for  the  estimation  of  carbon  and  hydrogen,  the  author  found 
that  the  method  occasionally  gave  bad  results  when  the  substance 
burned  with  difficulty.  Various  modifications  of  the  method  were 
accordingly  devised.  The  Dennstedt  oven  was  used,  but  the  tubes 
were  18  mm.  in  diameter.  Copper  oxide  asbestos  was  used  in  place  of 
platinised  quartz  when  the  substance  did  not  contain  halogen  ;  when 
halogen  was  present,  platinised  asbestos  was  used.  Lead  peroxide 
asbestos  was  substituted  for  lead  peroxide,  and  silver  asbestos  for 
molecular  silver.  The  Dennstedt  absorption  apparatus  was  employed. 
Details  are  given  regarding  the  preparation  of  the  materials  in 
question,  and  the  method  of  conducting  the  combustion  is  also 
described.  A.  McK. 

The  Use  of  Palladium  as  a  Contact  Substance  in  Elemen¬ 
tary  Analysis.  Max  Dennstedt  {Ber.,  1907,  40,  3677 — 3681). — A 
criticism  of  Jacobsen  and  Landesen’s  work  (this  vol.,  ii,  718). 
Palladium  is  in  no  wise  superior  to  platinum  as  a  contact  substance. 

YV.  It. 

Mercury  Seal  instead  of  Cork  or  Indiarubber  in  Organic 
Analysis.  J.  Marek  [J.  pr.  Chem .,  1907,  [ii],  76,  180 — 184). — The 
arrangement  shown  in  the  annexed  figure  is  recommended  instead 
of  a  cork  or  rubber  stopper  for 
connecting  the  absorption  ap¬ 
paratus  with  the  combustion 
tube  in  elementary  analysis. 

The  joint  of  the  combustion 
tube  with  the  adapter,  which 
may  be  of  soft  glass,  is  luted 
with  asbestos  covered  with 
fused  silver  chloride ;  the  end 
of  the  combustion  tube  and 
the  adapter  are  filled  with  silver 
lace,  which  conducts  heat  sufficiently  to  prevent  condensation  of  water. 
On  completion  of  the  combustion,  the  mercury  seal  is  removed  and  S, 
which  is  the  side-tube  of  the  water  absorption  apparatus,  is  covered 
with  a  glass  cap.  The  horizontal  part  of  the  adapter  may  be  lengthened 
and  filled  with  lead  dioxide  for  the  absorption  of  halogens  or  oxides  of 
sulphur  and  nitrogen,  when  it  must  be  heated  in  an  air-bath. 

G.  Y. 
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Estimation  of  Potassium  by  the  Perchloric  Acid  Method  in 
Manures,  Soils,  Crops,  &c.  Yincent  Schenke  and  Paul  Kruger 
(Landw.  Vermchs.-SlaL,  1907,  67,  145 — 156). — When  the  perchloric 
acid  method  is  employed,  it  is  important  first  to  completely  precipitate 
the  sulphuric  acid,  avoiding  the  addition  of  more  than  a  slight  excess 
of  barium  chloride.  Phosphoric  acid  must  also  be  removed,  and,  after 
addition  of  perchloric  acid,  the  hydrochloric  acid  must  be  completely 
expelled. 

Results  of  a  considerable  number  of  analyses  are  given  showing 
agreement  with  the  platinic  chloride  method.  N.  H.  J.  M. 

Eosin  Reaction  of  Glass  at  Fractured  Surfaces.  Franz 
Mylius  ( ZeiUch .  anorg.  Chem .,  1907,  65,  233 — 260). — The  eosin  test 
described  in  a  previous  paper  (Abstr.,  1889,  549)  has  now  been 
developed  into  a  quantitative  method  for  the  rapid  estimation  of  the 
quality  of  glass.  It  is  pointed  out  that  the  test  should  be  applied  to 
a  freshly-broken  surface,  and  a  method  for  obtaining  such  a  surface, 
which  should  be  smooth  and  100 — 200  sq.  mm.  in  section,  is  described. 
The  preparation  and  storage  of  the  eosin  solution  are  also  fully 
discussed. 

In  the  majority  of  the  experiments,  the  prepared  surface  was 
subjected  to  the  direct  action  of  the  ethereal  solution  of  eosin,  which 
was  saturated  with  water,  and  the  amount  of  action  was  estimated  by 
the  depth  of  colour  produced  when  the  surface  was  pressed  on  filter 
paper,  or,  more  accurately,  by  dissolving  the  deposited  alkali  salt  of 
eosin  in  water  and  estimating  it  colorimetrically. 

The  amount  of  eosin  deposited  per  unit  area  in  one  minute,  resulting 
from  a  rapid  hydrolytic  decomposition  of  the  glass,  is  taken  as  a 
measure  of  the  “hygroscopic  character”  of  the  glass.  In  the  case  of 
certain  resistant  glasses,  the  amount  deposited  after  prolonged  contact 
is  not  much  greater  than  after  one  minute,  owing  to  the  production  of 
practically  impermeable  surface  layers,  but  in  inferior  glasses  the 
amount  of  action  increases  regularly  with  the  time  of  contact. 

The  “weathering”  of  a  glass  (measure  of  its  resistance  to  the  dis¬ 
integrating  effect  of  the  moisture  and  carbon  dioxide  of  the  atmo¬ 
sphere)  is  best  judged  from  the  ratio  of  the  amount  of  eosin  deposited 
in  one  minute  to  that  on  prolonged  contact  (one  day). 

In  the  case  of  the  light  optical  glasses,  the  eosin  values  determined 
as  above  with  fresh  surfaces  can  be  taken  as  a  measure  of  the  resistant 
character  of  the  cut  and  polished  article,  but  the  behaviour  of  heavy 
glass  containing  lead  and  barium  has  not  yet  been  investigated 
adequately  in  this  respect.  G.  S. 

Indicator  for  the  Estimation  of  Free  Acidity  in  Zinc  Chloride 
Solutions,  &c.  Carl  Kirschnick  (Chem.  Zeit.,  1907,  31,  960). — One 
gram  of  methyl-orange  and  one  gram  of  indigo-carmin  are  dissolved 
separately  in  one  litre  of  water.  To  prepare  the  indicator,  20  c.c.  of 
the  methyl-orange  and  60  c.c.  of  the  indigo-carmin  are  mixed  and 
made  up  to  a  litre. 

When  applying  the  test,  10  c.c.  of  the  indicator  are  diluted  to 
100  c.c.,  and  10  c.c.  of  undiluted  (25%  Zn)  zinc  chloride  solution  are 
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added.  A  permanent  green  coloration  shows  alkalinity ;  a  rose 
coloration  shows  acidity.  The  liquid  is  then  titrated  either  with 
standard  acid  or  alkali.  The  process  also  serves  for  the  estimation  of 
free  acid  in  superphosphates.  L.  de  K. 

Certain  Methods  of  Estimating1  Lead  Peroxide  in  Minium. 

Carmelo  Marchese  (i GazzHta ,  1907,  37,  ii,  289 — 296). — The  author 
has  examined  the  following  methods  of  estimating  lead  peroxide  in  red 
lead  :  (1)  that  of  Forestier  ( Annal .  Lab.  Chirn.  R.  Gabelle,  5,  ii,  486), 
in  which  the  red  lead  is  heated  for  half  an  hour  on  the  water-bath 
with  10  c.c.  of  10%  acetic  acid  solution  and  20  c.c.  of  water,  the 
insoluble  residue,  after  washing,  representing  lead  peroxide  and  other 
insoluble  matter;  (2)  Szterkher’s  method  (Abstr.,  1902,  ii,  531), 
depending  on  the  insolubility  of  lead  peroxide  in  nitric  acid  (2  c.c.  of 
D  1*18  and  30  c.c.  of  water)  free  from  nitrous  acid  ;  (3)  Topf's  method 
(Abstr.,  1887,  ii,  997)  and  Fresenius  and  Will’s  method. 

Forestier’s  method  does  not  give  good  results  unless  the  heating  is 
prolonged  and  a  greater  proportion  of  acetic  acid  used — greater  than 
that  indicated  by  this  author.  Fresenius  and  Will’s  method  gives  good 
results,  but  an  error  of  a  few  tenths  of  1  mg.  in  the  weight  of  the 
carbon  dioxide  makes  a  comparatively  large  error  in  the  result.  The 
best  methods  are  those  of  Szterkher  and  Topf,  the  latter  in  a  slightly 
modified  form.  T.  H.  P. 

Acidimetric  Titration  of  Mercuric  Cyanide.  S.  Goy  ( Ghem . 
Zentr.,  1907,  ii,  560 — 561 :  from  Apolh.  Zeit.,  22,  532 — 533). — 
0-25  Gram  of  the  sample  is  dissolved  in  200  c.c.  of  water,  2  grams 
of  potassium  iodide  and  one  drop  of  0'2%  methyl-orange  solution  are 
added,  and  the  liquid  is  titrated  with  Nj  10  hydrochloric  acid  ;  2  mols. 
of  hydrogen  chloride  =  1  mol.  of  mercuric  cyanide.  After  titrat  on, 
the  liquid  contains  the  mercury  as  the  double  mercuric  potassium 
iodide  compound.  The  liberated  hydrogen  cyanide  does  not  inter¬ 
fere. 

In  basic  mercuric  cyanide,  the  oxide  may  be  titrated  directly  with 
hydrochloric  acid  ;  another  portion  is  then  titrated  with  addition  of 
potassium  iodide.  L.  deK, 

Normal  Proportion  of  Manganese  in  Mistelles  [Fortified 
Musts].  Gustave  Massol  (Bull.  Soc.  chirn.,  1907,  [iv],  1,  953 — 956). 
— In  order  to  prevent  insufficiently  fortified  musts  from  undergoing 
fermentation,  sulphurous  acid  or  sodium  hydrogen  sulphite  is  sometimes 
added,  excess  of  this  agent  being  in  some  cases  destroyed  by  means  of 
potassium  permanganate.  The  latter  may  be  detected  by  estimating 
the  manganese  present  in  the  wine. 

The  author  has  estimated  the  proportion  of  manganese  normally 
present  in  various  fortified  musts  and  wines  to  which  no  permanganate 
has  been  added,  the  procedure  being  as  follows.  The  sulphated  ash  of 
25  c.c.  of  the  wine  is  dissolved  in  5  c.c.  of  concentrated  nitric  acid, 
the  solution  mixed  with  20  c.c.  of  water  and  2  grams  of  lead  peroxide, 
and  boiled  for  two  minutes.  The  coloured  liquid  thus  obtained  is 
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compared  with  a  series  of  control  tubes,  prepared,  under  the  same 
conditions,  from  standard  manganese  sulphate  solutions  containing  from 
01  to  4  0  milligrams  of  MnO  per  litre.  No  relation  exists  between  the 
intensity  of  colour  and  the  manganese  content  of  the  unfermented 
fortified  musts,  which  contain  from  0 — 0  010  gram  MnO  per  litre 
(compare  Maumene,  Abstr.,  1884,  879).  T.  H.  P. 

The  Behaviour  of  Molybdic  Acid  in  the  Zinc  Reductor. 
D.  L.  Randall  ( Amer .  J.  Sci.,  1907,  [iv],  24,  313 — 316.  Compare 
Miller  and  Frank,  Abstr.,  1903,  ii,  761). — The  reducing  action  of  zinc 
on  molybdenum  trioxide  in  sulphuric  acid  solution  has  been  examined. 
To  prevent  oxidation  by  the  air,  the  reduced  molybdenum  solution  was 
brought  into  contact  immediately  with  excess  of  an  oxidising  agent. 
Potassium  permanganate  cannot  be  used  as  the  oxidising  agent,  for 
this  is  sensibly  reduced  by  the  hydrogen  evolved,  as  was  shown  by 
blank  experiments.  By  using  a  solution  of  iron  alum,  the  molybdic 
acid  is  found  to  be  accurately  reduced  to  the  sesquioxide,  Mo20;r 
Addition  of  phosphoric  acid  to  the  ferric  solution  makes  the  end  point 
in  the  titration  of  the  reduced  iron  with  permanganate  quite  easy  to 
recognise. 

It  is  shown  that  the  method  may  be  applied  to  the  estimation  of 
phosphorus  after  precipitation  as  ammonium  phosphomolybdate. 

H.  M.  D. 

Detection  of  Sugar  in  Urine.  N.  Rusting  ( Pharm .  WeeJcblad, 
1907,44,  1178 — 1184). — The  author  discusses  the  methods  employed 
in  the  detection  of  sugar  in  urine,  and  recommends  the  following 
procedure.  Dilute  a  small  quantity  of  urine  with  about  four  times  its 
volume  of  water,  add  two  drops  of  platinic  chloride  solution,  and  a 
small  proportion  of  Nylander’s  reagent.  Heat  the  mixture  to  incipient 
ebullition,  and  set  it  aside.  If  a  distinct  darkening  in  colour  does  not 
develop  within  one  minute,  the  percentage  of  sugar  present  is  negligible. 


Estimation  of  Lsevulose  and  Dextrose.  Leon  Pellet  (Bull. 
Assoc,  chim.  Suer .  Dist.,  1907,  25,  125—127). — The  following  formulse 
are  given  for  the  estimation  of  dextrose  and  ltevulose  in  mixtures  of  the 
same,  the  reducing  power  of  invert  sugar  being  taken  as  the  basis  of  the 
calculation.  In  100  grams  of  the  mixture,  let  there  be*  grams  of  dex¬ 
trose  and  y  grams  of  laevulose,  and  let  p  and  p  be  the  polarisation 
values  compared  with  sucrose,  whilst  r  and  r  are  the  reducing  powers 
compared  with  that  of  invert  sugar,  then  P  (the  specific  rotation  of 
the  mixture)  will  equal  px  +p'y ,  and  R  (the  quantity  of  the  reducing 
sugars)  will  equal  rx  +  r'y.  Now  p  =  0'793,  p>  =  1  ‘356,  r  =  0-960,  and 
r=  1-040,  whence  P=  0-793*— 1-356?/  and  7?  =  0-960*  +  L040y. 


I  here!  ore  *= - -  and  ?/  = 

2-126  J 


W.  P.  8. 


Toxic  Hungarian  Haricots.  Evesque,  Verdier,  and  Bretin 
(J.  Pharm.  Chim.,  1907,  8,  348 — 349). — Morphologic  and  histologic 
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characters  are  insufficient  to  pronounce  haricots  non-toxic ;  they 
should  be  tested  chemically  for  cyanogenetic  principles.  These  may 
be  detected  by  macerating  the  beans  with  water  and  a  little  tartaric 
acid,  and  testing  the  vapours  for  hydrocyanic  acid  by  the  odour  or  with 
paper  soaked  in  sodium  picrate,  which  turns  a  garnet  colour. 
Quantitatively,  the  amount  of  hydrogen  cyanide  given  off  is 
estimated  as  follows  :  25  grams  of  the  coarsely-powdered  beans  are 
digested  for  twelve  hours  in  a  distilling  flask  with  250  c.c.  of  water 
and  1  gram  of  tartaric  acid.  The  flask  is  connected  with  a  Cloez 
condenser,  the  end  of  which  dips  into  a  beaker  containing  20  c.c.  of 
water  and  10  c.c.  of  ammonia  to  prevent  any  loss  of  hydrocyanic  acid. 
Distillation  is  continued  until  20 — 40  c.c.  of  liquid  have  passed  over, 
and  until  the  last  portion  of  the  distillate  shows  freedom  from  hydro¬ 
cyanic  acid  by  not  bleaching  water  coloured  with  iodine.  The  am- 
moniacal  liquid  is  then  mixed  with  10  drops  of  20%  potassium  iodide 
and  titrated  with  Nj  100  silver  nitrate  until  a  permanent  turbidity  is 
formed.  One  c.c.  of  silver  solution  =  0‘0216  gram  of  hydrogen 
cyanide.  Hungarian  beans  may  yield  as  much  as  0’342  gram  of  the 
acid  per  kilo.  L.  de  K. 

Pettenkofer’s  Reaction  for  the  Detection  of  Bile  Acids 

Jules  Ville  (Bull.  Soc.  chim.,  1907,  [iv],  1,  965 — 968). — The  violet- 
purple  coloration  obtained  by  the  addition  of  sulphuric  acid  to  bile 
acids  in  presence  of  traces  of  sucrose  has  been  attributed  by  Mylius 
(Abstr.,  1887,  1149)  to  the  furfuraldehyde  formed  from  the  sugar 
under  these  conditions.  On  using  furfuraldehyde  in  place  of  sucrose, 
the  author  finds  that  the  colour  obtained  is  different,  and  that  the 
spectrum  exhibits  two  absorption  bands  with  mean  wave-lengths  of 
A  =  510  and  546,  whilst,  when  sucrose  is  used,  the  mean  wave-lengths 
of  the  two  absorption  bands  are  528  and  576.  If  rise  of  temperature 
is  avoided  by  adding  the  bile  and  sucrose  or  furfuraldehyde  to  a 
cooled  mixture  of  equal  volumes  of  sulphuric  aeid  and  water,  the 
distinctive  characters  of  the  colorations  do  not  appear  so  quickly  ; 
the  author  recommends  this  manner  of  applying  the  test.  Further 
experiments  show  that  the  coloration  produced  when  sucrose  is 
employed  is  due  to  the  products  of  hydrolysis  of  the  sugar,  especially 
to  the  lsevulose.  T.  H.  P. 

Detection  of  “  Saccharin  ”  in  Wines.  Achille  Tagliavini 
(Boll.  chim.  farm.,  1907,  46,  645 — 646). — Twenty  c.c.  of  wine 
containing  0“0002  gram  of  saccharin  was  acidified  with  2  drops  of 
hydrochloric  acid,  evaporated  to  one-half  its  volume,  and  agitdted  with 
40  c.c.  of  pure  toluene.  The  residue  obtained  on  evaporating  the 
filtered  toluene  extract  had  a  sweet  taste,  and,  when  dissolved  in 
water,  filtered,  and  mixed  in  the  cold  with  mercurous  nitrate  solution, 
gave  a  faintly  turbid  liquid  which  gradually  precipitated  a  white 
mercury  compound  of  ‘“'saccharin”  (Vitali,  Abstr,  1900,  ii,  57). 
Toluene  also  extracts  salicylic  acid  from  wines  which  contain  it ;  in 
this  case,  the  residue  from  the  toluene  gives  a  violet  coloration  when 
dissolved  in  water  and  treated  with  ferric  chloride.  When  salicylic 
acid  is  present,  the  sweet  taste  of  the  toluene  residue  must  be  depended 
on  for  the  detection  of  saccharin.  T.  H.  P. 
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Detection  of  Glutamine.  Eugene  Sellier  {Bull.  Assoc,  chim. 
Suer.  Diet.,  1907,  25,  124 — 125). — Haying  been  quoted  by  Schulze 
as  finding  that  magnesia  has  no  action  on  glutamine  in  aqueous 
solution,  even  at  a  boiling  temperature,  the  author  wishes  to  con¬ 
tradict  this  statement.  Glutamine  is  decomposed  when  its  aqueous 
solution  is  boiled  with  magnesia  at  the  ordinary  pressure  of  the 
atmosphere,  but,  if  the  pressure  be  reduced  sufficiently  to  cause  the 
solution  to  boil  at  a  temperature  of  from  35 — 40°,  reaction  does  not 
take  place.  Under  these  conditions,  ammonium  salts  may  be  removed 
completely  from  glutamine  without  injury  to  the  latter. 

W.  P.  S. 

Estimation  of  Acetanilide  in  Headache  Powders.  Atherton 
Seidell  (J.  Amer.  Soc.  Chem.,  1907,  29,  1091 — 1093). — The  acet¬ 
anilide  is  extracted  by  means  of  chloroform  and  the  residue  heated  for 
an  hour  on  the  steam-bath  with  dilute  hydrochloric  acid  (1  : 4),  or  else 
boiled  vigorously  for  five  minutes.  Or  the  powder  may  be  extractei 
with  a  small  quantity  of  water  to  remove  soluble  matter  and  the 
residue  then  submitted  to  the  acid  treatment.  In  either  case,  the 
acetanilide  is  decomposed,  yielding  aniline,  which  is  then  estimated  by 
the  well-known  bromine  titration. 

Caffeine  and  salol  do  not  interfere  with  the  process,  but  phenacetin 
and  antipyrin  prevent  its  application.  L.  DE  K. 

Fluorescence  of  Cocaine  and  Tropacocaine.  C.  Reichard 
( Pharm .  Zeit.,  1907,  52,  698 — 699).— -When  crystals  of  cocaine  hydro¬ 
chloride  are  examined  with  the  microscope,  they  exhibit,  when  viewed 
at  certain  angles,  a  striking  coloration,  due  to  refraction  and  dis¬ 
persion.  As  the  microscope  stage  is  turned,  the  colour  changes 
from  blue  to  emerald-green.  The  same  phenomena  are  shown  by 
tropacocaine  hydrochloride.  Small  quantities  of  cocaine  can  be 
detected  by  placing  a  drop  of  the  solution  of  the  hydrochloride 
on  a  slide,  allowing  it  to  evaporate  spontaneously,  and  examining 
the  crystalline  residue.  By  means  of  the  colour  phenomena, 
O'OOOOOl  gram  of  the  alkaloid  can  be  detected.  This  “fluorescence” 
is  considered  to  be  due  chiefly  to  the  presence  of  the  benzoyl  group  in 
the  compounds.  Benzoic  acid  exhibits  similar  changes  of  colour  when 
treated  in  the  same  way.  E.  G. 

Estimation  of  Ecgonine  in  Java-Coca.  Maurits  Greshoff 
{Pharm.  Weekblad,  1907,  44,  961 — 963). — The  total  alkaloids  obtained 
from  15  grams  of  powdered  coca- leaves  in  the  manner  previously 
described  by  the  author  {ibid.,  1905,  286 — 290)  are  boiled  for  an  hour 
in  a  reflux  apparatus  with  thirty  times  the  weight  of  dilute  hydro¬ 
chloric  acid  (Dutch  Pharmacopoea)  and  an  equal  volume  of  water.  The 
total  alkaloids  need  not  be  dried  for  three  hours  at  95°  as  directed 
previously.  When  cold,  the  solution  is  filtered  and  extracted  twice  in 
succession  with  an  equal  volume  of  ether.  The  aqueous  solution  is  then 
evaporated  to  dryness  on  the  water- bath,  and  the  residual  ecgonine 
hydrochloride,  after  being  dried  at  90 — 95°,  is  weighed.  The  per¬ 
centage  of  the  crystalline  ecgonine  (which  contains  1  mol.  of  water) 
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is  then  found  by  multiplying  with  the  factor  6*11,  namely, 
(100/15)  x  (203/221*5).  L.  de  K. 

Reactions  of  Scopolamine.  C.  Reichard  ( Pharm .  Zentr.-h.s 
1907,  48,  659 — 664). — If  a  small  quantity  of  the  alkaloid  is  treated 
with  a  drop  of  concentrated  sulphuric  acid,  the  crystals  are 
blackened,  but  no  other  change  takes  place  in  the  cold.  On  warming 
the  mixture,  a  bright  blue  coloration  is  produced.  A  mixture  of 
scopolamine  and  potassium  dichromate  is  coloured  deep  blue  on  the 
addition  of  a  little  concentrated  sulphuric  acid.  Nitric  acid  gives  no 
colour  reaction  with  the  alkaloid,  but  the  latter  reduces  mercuric  and 
copper  salts.  On  evaporating  an  aqueous  solution  of  the  alkaloid  with 
the  addition  of  a-naphthol,  moistening  the  residue  with  hydrochloric 
acid,  again  evaporating  and  treating  the  residue  with  a  drop  of  con¬ 
centrated  potassium  hydroxide  solution,  a  bright  yellow  coloration  is 
obtained  ;  the  colour  changes  to  green  when  the  moist  mass  is  heated. 
A  bright  blue  coloration  is  produced  when  a  mixture  of  scopolamine  and 
potassium  ferrocyanide  solution  is  evaporated  to  dryness  and  treated 
with  a  drop  of  hydrochloric  acid.  The  author  employed  scopolamine 
hydrobromide  in  investigating  the  above  reactions.  W.  P.  S. 

Alkaloid  Reactions  (Yohimbine).  C.  Reichard  (Pharm. 
Zenlr.-h.,  1907,  48,  755 — 761). — Yohimbine,  m.  p.  about  234°, 
becomes  yellow  on  exposure  to  light  and  air,  and  is  dextrorotatory 
(compare  Spiegel,  Abstr.,  1899,  i,  966).  If  a  small  amount  of  the 
hydrochloride,  m.  p.  about  300°,  is  rubbed  with  a  drop  of  concentrated 
sulphuric  acid,  each  particle  appears  to  swell  to  a  transparent, 
gianular  mass,  whilst  a  white,  crystalline  rim  is  formed  at  the  edge 
of  the  liquid  ;  the  residue  obtained  on  removal  of  the  excess  of  acid 
forms  a  transparent,  colourless  varnish  with  a  brilliant  light  blue  and 
yellowish-brown  fluorescence.  When  heated  with  concentrated  sul¬ 
phuric  acid,  the  hydrochloride  gives  a  blue  coloration,  becoming  again 
colourless,  or  a  dirty,  greyish-blue  on  cooling.  A  highly  characteristic 
reaction  for  yohimbine  is  obtained  with  25%  colourless  nitric  acid, 
which  gives  an  intense  yellow  coloration,  and  on  evaporation  leaves  a 
residue  of  yellow,  microscopic  needles ;  when  gently  heated,  this 
residue  partially  disappears,  the  remainder  becoming  greenish- 
yellow  and  resuming  the  original  shade  on  cooling.  With  dilute 
aqueous  potassium  hydroxide,  yohimbine  hydrochloride  forms  small 
prisms  similar  to  those  obtained  from  solutions  of  morphine  salts ; 
the  alkaline  solution  and  crystals  have  a  blue  fluorescence.  When 
treated  with  aqueous  potassium  dichromate  and  allowed  to  evaporate, 
the  hydrochloride  forms  a  yellow  residue,  which  gradually  becomes 
blue  in  the  centre.  A  similar,  but  darker,  blue  is  obtained  in  the  same 
manner  with  dilute  atnmonium  molybdate.  The  blue  residues  dissolve 
in  concentrated  sulphuric  acid  forming  colourless  solutions,  becoming 
in  the  dichromate  mixture  brown,  or  with  the  molybdate  mixture 
blue,  when  diluted  and  dried  on  filter  paper.  On  evaporation  with 
aqueous  potassium  ferrocyanide,  yohimbine  hydrochloride  forms  a  blue 
residue,  which  appears  by  total  reflexion  to  have  a  silver  rim,  and  is 
characterised  by  the  presence  of  golden  spots.  When  treated  with  a 
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drop  of  25%  hydrochloric  acid,  this  residue  becomes  colourless,  and  if 
then  dried  forms  a  bluish-white  mass  which  if  observed  at  a  certain 
angle  appears  as  a  mixture  of  black  crystals  and  colourless  yohimbine 
ferricyanide  crystals.  This  salt,  when  formed  by  evaporation  of  the 
hydrochloride  with  potassium  ferricyanide,  is  obtained  in  characteristic 
crystals,  becoming  yellowish-green  on  evaporation  with  25%  hydro¬ 
chloric  acid.  With  sodium  nitroprusside,  the  hydrochloride  forms  a 
white  residue  with  a  silver-grey  sheen  which  gradually  disappears, 
the  mass  becoming  bluish-white.  The  microscopic  appearance  of  this 
residue  serves  to  distinguish  yohimbine  from  cocaine.  G.  Y. 

Detection  of  Magenta.  Arturo  Carobbio  (Boll.  chim.  farm ., 
1907,  46,  535 — 537). — The  author  gives  the  following  two  methods 
for  the  detection  of  magenta  in  wines,  syrups,  &c.  (1)  To  1  c.c.  of 
the  liquid  are  added  1 — 2  c.c.  of  paraldehyde  and  4 — 5  drops  of  an 
aqueous  solution  of  potassium  iodide  (1  : 1).  The  tube  is  well 
shaken,  the  formation  of  an  emulsion  being  avoided.  If  the 
paraldehyde,  which  separates  after  a  time,  is  coloured  red,  magenta 
is  present.  The  paraldehyde  may  be  replaced  either  by  cineol 
or  by  ether  containing  a  small  proportion  of  paraldehyde  or  cineol. 
If  the  liquid  to  be  tested  contains  sufficient  alcohol  to  render  it 
miscible  with  the  paraldehyde,  cineol,  or  ethereal  reagent,  it  should 
be  suitably  diluted  with  water  before  applying  the  test.  The  reaction 
is  sensitive  to  less  than  O'OOOOOl  gram  magenta.  (2)  One  c.c.  of  the 
liquid  is  shaken  in  a  test-tube  with  2  c.c.  of  water  and  2  c.c.  of  a 
saturated  chloroform  solution  of  salicylic  acid.  If  magenta  is  present, 
the  chloroform  which  separates  subsequently  will  contain  rosaniline 
salicylate,  and  will  hence  be  coloured  red.  T.  H.  P. 

Application  of  Benzidine  in  the  Forensic  Detection  of 
Blood.  Franz  TJtz  ( Ghevi .  Zeit.,  1907,  31,  737 — 738). — The  author 
recommends  the  benzidine  test  for  blood  as  proposed  by  Schlesinger 
and  Holst,  provided  that  the  reagents  are  made  freshly.  The  test  is 
carried  out  as  follows. 

Ten  to  twelve  drops  of  a  strong  solution  of  benzidine  in  glacial 
acetic  acid  are  mixed  with  2  c.c.  of  a  3%  hydrogen  peroxide 
solution,  and  a  few  drops  of  the  suspected  solution  are  added.  In  the 
presence  of  blood,  a  green,  bluish-green  or  even  pure  blue  coloration  is 
obtained.  Traces  of  iron  do  not  interfere,  but  pus  should  be  absent. 
The  test  is  sharper  than  the  guaiacum  reaction.  L.  de  K. 

Estimation  of  Methylarsine  Di-iodide  and  Oxide.  J.  Bougault 
(J.  Pharm.  Chim.,  1907,  [vi],  26,  193  — 194.  Compare  this  vol., 
ii,  828). — Methylarsine  di-iodide  and  oxide  may  be  estimated  by 
titrating  their  aqueous  solutions  with  a  potassium  iodide  solution  of 
iodine,  the  reactions  being  expressed  by  the  equations :  AsMeI2  + 
I2  +  3H20  =  AsMeO(OH)2  +  4HI ;  AsMeO  +  I2  +  2H20  = 
AsMeO(OH)2  +  2HI,  The  reactions  take  place  in  an  acid  medium, 
and  are  instantaneous.  It  is  probable  that  this  method  of  estimation 
is  applicable  to  compounds  containing  a  hydrocarbon  radicle  other  than 
methyl.  T.  H.  P. 
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Double  Refraction  and  Dispersion  of  some  Double  Platino- 
cyanides.  Heinrich  Baumhauer  ( Zeitsch .  Kryst.  Min.,  1907,  44, 
23 — 44.  Compare  Abstr.,  1907,  ii,  6S9). — Determinations  of  the  refrac¬ 
tive  indices  for  light  of  different  wave-lengths  were  made  of  the  following 
salts:  CaPtCy4,5H20  ;  BaPtCy4,4H20 ;  NaKPtCy4,3H20.  In  this 
series  of  salts,  a  connexion  is  traced  in  the  variation  of  the  absorption 
and  surface  coloration,  and  of  the  double  refraction,  dispersion,  and 
optic  axial  angles.  L.  J.  S. 

Experiment  on  Colour  Dispersion.  A.  Stroman  ( Chem .  Zentr., 
1907,  ii,  878  ;  from  Zeitsch.  phys.-chem.  Unter .,  1907,  20,  240 — 242). — • 
The  apparatus  consists  of  a  flask  fitted  with  a  double-bored  stopper, 
through  which  pass  two  tubes,  one  bent  at  right  angles,  the  other 
drawn  out  to  a  fine  jet  which  passes  into  a  tube  20  cm.  long  and  1  cm. 
wide,  forming  a  Bunsen  burner.  A  stream  of  coal-gas  is  passed 
through  the  flask,  which  contains  a  solution  of  sodium  and  lithium 
nitrates,  marble,  and  nitric  acid.  The  escaping  gas  is  lit  at  the  top  of 
the  wide  tube  and  a  platinum  wire  placed  in  the  flame.  On  examining 
the  flame  through  a  carbon  disulphide  prism  at  a  distance  of  3  to  4 
metres,  four  single-coloured  flames  produced  by  the  sodium,  lithium, 
and  calcium  are  observed.  W.  H.  Gr. 

Devices  Facilitating  the  Study  of  Spectra.  W.  Noel  Hartley 
(Sri.  Proc.  Roy.  Dubl.  Roc.,  1907,  [ii],  11,  237 — 242). — In  producing 
flame  spectra  at  high  temperatures,  the  author  has  used  slips  of 
Donegal  cyanite  (98%  of  aluminium  silicate),  ash-less  filter  papers, 
carborundum,  quartz  fibres,  or  asbestos  fibres  as  support  for  the 
material  which  is  being  tested.  The  Mecke  burner  is  recommended  as 
being  very  suitable  for  spectroscopic  purposes.  At  the  high  tempera¬ 
ture  of  this  burner,  constant  spectra  are  obtained,  even  if  oxides  or 
sulphates  are  employed.  An  oxide  supported  in  the  flame  of  a  Mecke 
burner  may  be  made  to  yield  a  chloride  spectrum  by  supplying  the 
burner  with  gas  mixed  with  chloroform  vapour.  In  the  measurement 
of  bands,  the  Mecke  burner  possesses  decided  advantages,  since  its  flame 
is  not  subject  to  fluctuations  in  temperature,  and  is  on  the  whole 
hotter  than  the  Bunsen  flame ;  the  bands  are  therefore  of  uniform 
brilliancy  and  width,  and  may  be  photographed  easily.  Flame  spectra 
of  calcium,  strontium  and  barium  show  that,  with  a  constant  exposure, 
the  width  of  the  bands  increases  with  the  quantity  of  substance  in  the 
flame ;  with  a  constant  quantity  of  substance,  the  width  and  intensity 
of  the  bands  increase  with  the  exposure.  J.  C.  P. 

Index  of  the  Principal  Lines  of  the  Spark  Spectra  of  the 
Elements.  James  H.  Pollok  (Sci.  Proc.  Roy.  Dubl.  Soc.,  1907,  [ii],  11, 
184 — 216). — This  index  is  compiled  to  facilitate  the  use  of  spectrum 
photography  in  chemical  analysis.  The  author  has  selected  from 
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Watts’s  “  Index  of  Spectra”  the  principal  lines  of  all  the  elements 
and  arranged  them  in  order  of  their  wave-lengths.  The  intensity  of 
the  lines  is  given,  and  Hartley’s  quantitative  spectra  are  indicated  by 
Greek  letters.  The  substance  to  be  examined  should  be  brought  into 
solution,  and  the  solution  is  then  sparked  between  gold  electrodes. 

J.  C.  P. 

Wave-length  Tables  of  the  Spectra  of  the  Elements  and 
Compounds.  Sir  HenryJE.  Roscoe,  Marshall  Watts,  Sir  W.Norman 
Lockyer,  Sir  James  Dewar,  George  D.  Liveing,  Arthur  Schuster, 
W.  Noel  Hartley,  Wolcott  Gibbs,  Sir  William  de  W.  Abney,  and 
Walter  E.  Adeney  (Brit.  Assoc.  Report,  1906,70,  161 — 227). — Wave¬ 
length  tables  of  the  spark  spectrum  of  chromium  and  of  the  spectrum 
of  palladium.  G.  T.  M. 

Emission  Spectra  of  Selenium.  Josef  Messerschmitt  ( Chem . 
Zentr.,  1907,  ii,  879 — 880  ;  from  Zeitsch.  wiss.  Fhotographie ,  Photo - 
physik  u.  Photochemie,  1907,  5,  249 — 278). — The  character  of  the  lines 
in  the  vacuum  tube  spectra  of  selenium  depends  on  the  length  of  the 
spark  and  capacity  of  the  tube,  whereas  the  intensity  of  the  lines 
varies  with  the  pressure  in  the  tube  ;  if  the  self  induction  is  high,  the 
line  spectrum  changes  into  a  band  spectrum.  Self  induction  likewise 
causes  most  of  the  lines  in  the  spark  spectrum  to  disappear ;  the 
spectrum  so  obtained  is  similar  to  the  arc  spectrum.  The  spark 
spectrum  also  varies  with  the  nature  of  the  electrodes.  The  same 
bands  appear  in  the  flame  and  Geissler  tube  spectra,  although  the 
spectrum  becomes  more  continuous  as  the  temperature  of  the  flame 
increases.  W.  H.  G. 

Quantitative  Spectra  of  Iron,  Aluminium,  Chromium, 
Silicon,  Zinc,  Manganese,  Nickel,  and  Cobalt.  James  H.  Pollok 
and  A.  G.  G.  Leonard  (Sci.  Proc.  Roy.  Buhl.  Soc.,  1907,  [ii],  11, 
217 — 228). — These  spectra  have  been  taken,  with  slight  modifications, 
by  Hartley’s  method  (see  Phil.  Trans.,  1884,  175,  49,  325;  also 
Abstr.,  1885,  466).  The  object  is  to  record  the  residuary  lines,  that 
is,  the  lines  which  are  the  last  to  disappear  from  the  spark  spectrum  of 
a  salt  solution  as  the  latter  is  diluted.  The  method  of  procedure 
adopted  was  to  make  a  strong  solution  of  the  chloride  of  the  element 
and  dilute  solutions  containing  one  gram  of  the  element  in  every  100, 
1000,  10,000,  or  100,000  parts  of  solution  ;  these  solutions  were  then 
sparked  with  gold  electrodes  J.  O.  P. 

Quantitative  Spectra  of  Barium  Strontium,  Calcium, 
Magnesium,  Potassium,  and  Sodium.  James  H.  Pollok  and 
A.  G.  G.  Leonard  ( Sci .  Proc.  Roy.  Buhl.  Soc.,  1907,  [ii],  11,  229—236). 
• — The  degree  of  persistency  of  the  lines  obtained  by  sparking  the 
various  salt  solutions  has  been  deduced  in  the  manner  already 
de>cribed  (see  preceding  abstract).  Attention  is  drawn  to  the  fact 
that  the  residuary  lines  of  an  element  differ  greatly  with  the  method 
of  excitation;  the  residual y  lines  tabulated  in  the  paper  therefore 
might  not  be  the  most  persistent  lines  if  the  substances  were  vaporised  by 
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anything  else  than  the  condensed  spark.  The  flame  spectra  of  potassium 
and  sodium  are  much  more  brilliant  than  those  given  by  the  con¬ 
densed  spark.  In  the’case  of  barium,  strontium,  and  calcium,  the  most 
persistent  lines  occur  in  the  visible  part  of  the  spectrum ;  in  the  case 
of  magnesium,  the  most  persistent  lines  occur  in  the  ultra-violet  part  of 
the  spectrum.  J.  0.  P. 

Spectra  of  Calcium  and  Magnesium  as  Observed  Under 
Different  Conditions.  W.  Noel  Hartley  (Sci.  Proc.  Roy.  Dubl. 
Soo.,  1907,  [ii],  11,  243 — 246). — A  number  of  detailed  observations 
bearing  on  the  influence  of  varying  pressure  and  of  varying  character 
of  spark  on  the  spectra  of  calcium  and  magnesium.  It  is  noted  that 
when  a  discharge  passes  between  calcium  electrodes  in  an  exhausted 
tube  at  5  mm.  pressure,  there  is  no  direct  passage  of  a  spark.  The 
metal  points  glow  with  a  violet  light ;  bright  stationary  spots  of  white 
light  are  seen  on  the  negative  electrode,  and  a  great  number  of  scintil¬ 
lations  less  bright  all  over  the  positive  electrode.  When  sparks  are 
passed  between  magnesium  electrodes  in  a  closed  vessel  at  5  mm. 
pressure,  similar  observations  may  be  made  of  stationary  bright  spots 
and  scintillations,  with  an  occasional  very  brilliant  green  flame. 

J.  C.  P. 

The  Influence  of  a  Strong  Magnetic  Field  on  the  Spark 
Spectra  of  Lead,  Tin,  Antimony,  Bismuth,  and  Gold.  John  E. 
Purvis  (Proc.  Camb.  Phil.  Soc .,  1907, 14,  217 — 227.  Compare  Abstr., 

1906,  ii,  421 ;  this  vol.,  ii,  2,  210). — A  continuation  of  the  investigations 
on  the  Zeeman  effect  in  the  spark  spectra  of  various  metals.  By  using  a 
very  narrow  slit  attached  to  the  spectroscope,  by  shorter  exposures,  and 
by  introducing  a  calcite  prism  between  the  spark  and  the  focussing 
lens  in  order  to  separate  the  constituents  vibrating  in  different  planes, 
some  of  the  lines,  previously  supposed  to  be  doublets,  have  been 
further  subdivided. 

The  lines,  which  have  been  subdivided  into  three,  four,  or  five  com¬ 
ponents,  are  tabulated  for  lead,  tin,  antimony,  bismuth,  and  gold.  All 
these  metals  exhibit  lines  which  belong  to  the  same  type,  this  being 
particularly  noticeable  amongst  the  quadruplets.  The  spectra  of  gold, 
antimony,  and  lead  contain  lines  which  are  comparable  with  certain 
series  lines  of  silver  and  copper.  This  indicates  that  these  are  lines  of 
widely  separated  elements  which  belong  to  the  same  type,  in  that  they 
are  divided  into  the  same  number  of  components  having  similar 
appearances  and  the  relative  intensities,  polarisations,  and  distances 
apart  of  which,  when  represented  on  the  same  scale  of  vibration 
numbers,  are  essentially  identical.  H.  M.  D. 

Displacement  of  Absorption  Spectra  in  Different  Liquids. 
Endre  von  Kazay  ( Chem .  Zentr .,  1907,  ii,  773  ;  from  Pharm.  Post, 

1907,  40,  531 — 533). — Examination  of  the  absorption  spectra  of 
magenta,  potassium  permanganate,  alkannin,  and  chlorophyll  in 
various  solvents  shows  that  an  increase  in  the  refractive  index  of  the 
solvent  is  accompanied  by  a  displacement  of  the  absorption  band 
towards  the  red  end  of  the  spectrum  and  vice  versa.  By  employing 
Doppler’s  principle,  it  is  possible  to  calculate  the  displacement  of  the 
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spectrum,  the  equation  being  A1  =  \(l  ±c/v),  where  A,  =  wave-length  of 
line  in  first  solvent,  Ax  =  wave-length  in  second  solvent,  c  =  difference 
of  velocity  of  light  in  the  two  solvents,  and  v  =  velocity  of  light  in 
air.  W.  H.  G. 

Influence  of  Pressure  on  the  Absorption  Spectra  of 
Vapours.  A.  Dufour  ( Compt .  rend.,  1907,  146,  757 — 758). — The 
study  of  absorption  spectra  in  the  manner  described  previously  ( ibid ., 
173)  has  been  extended  to  bromine  vapour.  The  pressure,  which  was 
obtained  by  means  of  dry  air,  hydrogen,  or  carbon  dioxide,  did  not 
exceed  15  atmospheres.  Increase  in  pressure  softens  all  the  rays  ; 
the  general  absorption  is  greater  when  carbon  dioxide  is  used  than 
with  air  and  hydrogen.  Some  rays,  for  example,  ray  A  =  5534*2, 
retain  the  same  wave-length,  whilst  others  increase  in  wave-length 
when  the  pressure  is  increased.  Of  the  latter,  the  ray  A  =  5535*4 
increases  in  wave-length  by  0*028  (approx.)  per  atmosphere  increase 
in  pressure.  So  far,  the  results  agree  with  those  described  previously, 
but  the  case  of  bromine  vapour  differs  from  the  first  case  in  that  its 
absorption  spectrum  is  of  the  classical  band  type,  and  that  none  of  its 
rays  exhibits  the  slightest  Zeeman  effect,  whilst  in  the  first  case  the 
rays  are  modified  by  a  magnetic  field.  E.  H. 

Apparatus  for  the  Comparative  Observation  of  Fluorescence 
Heinrich  Ley  and  H.  Gorke  (. Ber .,  1907,  40,  4473 — 4476). — An 
apparatus  is  described  and  figured  by  means  of  which  the  fluorescence 
of  two  solutions  may  be  compared,  or  weak  fluorescence  observed,  by 
comparison  of  a  solution  with  the  pure  solvent.  In  this  apparatus,  the 
fluorescence  of  eosin  can  just  be  observed  in  solutions  containing 
3  x  10-9  mols,  per  litre.  G.  Y. 

Optical  Properties  of  Solutions  and  of  Dissolved  Substances. 

II.  C.  Ch£neveau  {Ann.  Ghim.  Phys .,  1907,  [viiij,  12,  289 — 393. 
Compare  this  vol.,  ii,  829). — A  detailed  account  of  work  already 
published  (compare  Abstr.,  1904,  ii,  641  ;  1906,  ii,  509 ;  this  vol., 
ii,  662).  A  complete  bibliography  of  the  subject  is  appended. 

M.  A.  W. 

Optical  Rotatory  Power  of  Liquid  Ammonia,  Methylamine, 
and  Sulphur  Dioxide  Solutions.  Ralph  H.  Sherry  (/.  Physical 
Chem.,  1907,  11,  559 — 568). — The  measurements  were  mostly  made  at 
room  temperature  (20 — 23°)  in  a  tube  provided  with  a  stopcock.  The 
values  obtained  for  [a]D  in  the  different  solvents  are  as  follows. 

In  Liquid  Ammonia ;. — Sucrose  +78*0 — 73*6°  in  solutions  containing 
0*5— 8*0  grams  of  solute  in  16*4  c.c.  ;  asparagine,  —26*4° ;  amygdalin, 
—  53*7°;  coniine  hydrochloride,  +10*2°;  raffinose,  +102*5°;  lactose, 
+  33*0°;  dextrose,  +55*0°;  galactose,  +12*2°;  cocaine,  —24*0°; 
laevulose,  no  rotation.  In  mixtures  of  ammonia  and  water  containing 
0 — 100%  of  the  latter,  [a],,  for  sucrose  diminished  from  76*1°  to  66*5°; 
ammonium  salts  had  no  influence  on  the  rotation  in  liquid  ammonia, 
nor  was  mutarotation  observed  in  any  case. 

In  Liquid  Sulphur  Dioxide.  —  Strychnine,  +  69*0°;  quinine, 
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—  201°  to  -  208°  at  23°,  —  208°  to  —222°  at  4°;  coniine  hydrochloride, 
+  5'5 — 7‘2° ;  aconitine,  +16,9°;  cocaine,  no  observable  rotation. 

In  Methylamine. —  Sucrose,  +  75‘0°;  lsevulose,  no  observable  rotation. 

G.  S. 

Physical  Properties  of  Mixed  Solutions  of  Independent 
Optically  Active  Substances.  Clerk  Ranken  and  William  W. 
Taylor  ( Proc .  Roy.  Soc.  Edin.,  1907,  27, 172 — 180). — With  the  object 
of  investigating  whether  there  is  any  difference  in  the  infl  uence  of  an 
optically  active  substance  on  optical  isomerides  when  chemical  com¬ 
bination  probably  does  not  occur,  the  electrical  conductivity,  density, 
and  viscosity  of  solutions  containing,  as  one  solute,  either  sucrose  or 
maltose,  and,  as  the  other,  d -,  1-,  or  racemic  tartaric  acid  or  tartar  emetic, 
have  been  determined  at  15°  and  25°.  It  was  found  that  the  addition 
of  sucrose  has  exactly  the  same  effect  on  the  d-,  and  r-  solutions  so 
far  as  the  properties  in  question  are  concerned.  Maltose  has  also  the 
same  effect  on  the  d-  and  l- ,  but  not  on  the  racemic,  compounds,  the 
viscosity  of  the  latter  solutions  being  distinctly  smaller  than  those 
containing  d-  or  ^-compounds.  This  result  is  ascribed  to  the  existence 
of  racemic  ions  or  molecules  in  the  solutions.  G.  S. 

Action  of  Alkalis  in  Organic  Developers.  Auguste  LumiIire, 
Louis  LuMifeRE,  and  Alphonse  Seyewetz  ( Chem .  Zentr .,  1907,  ii, 
203 — 204  ;  from  Zeitsch.  wise.  Photographies  Photophysik  u.  Photochemie, 
1907,  5,  126 — 137). — The  amount  of  reduced  silver  in  a  number  of 
exposed  plates  was  determined,  and  experiments  then  made  to 
ascertain  whether  plates  exposed  to  the  same  extent  could  be  com¬ 
pletely  developed  by  using  the  equivalent  quantity  of  free  alkali. 
This  was  found  to  be  impossible.  To  obtain  equal  effects  with 
different  developers,  for  example,  quinol  and  catechol,  varying 
quantities  of  alkali  must  be  employed.  Further,  equivalent  quantities 
of  different  developers  in  the  presence  of  the  same  amount  of  alkali 
do  not  reduce  to  the  same  extent,  but  by  increasing  the  quantity  of 
alkali  it  is  possible  to  obtain  solutions  which  reduce  to  the  same 
extent.  The  quantity  of  developer  required  for  development  is  always 
greatly  in  excess  of  the  amount  equivalent  to  the  silver  reduced. 

W.  H.  G. 

Parent  Substance  of  Radium.  Otto  Hahn  (Ber.,  1907,  40, 
4415 — 4420). — Old  specimens  of  commercially  pure  thorium  nitrate 
were  found  to  contain  relatively  large  quantities  of  radium,  and  the 
fact  that  a  sample  of  this  salt,  nine  years  old,  contained  about  100 
times  more  radium  than  a  freshly  prepared  sample  obtained  from  the 
same  firm  led  to  the  conclusion  that  there  is  present  in  the  pure 
commercial  thorium  nitrate  the  substance  from  which  radium  is 
derived  directly.  That  this  supposition  is  correct,  follows  from  the 
fact  that  the  quantity  of  radium  in  a  solution  of  recently  prepared 
pure  commercial  thorium  nitrate  increased  considerably  when  kept  for 
about  six  months.  An  acidified  solution  of  the  salt  was  treated  with 
oxalic  acid,  and  the  quantity  of  radium  present  in  the  filtrato 
estimated  ;  since  this  did  not  increase  on  keeping,  it  follows  that  the 
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parent  substance  of  radium  is  precipitated  by  the  oxalic  acid.  This  is 
in  accord  with  Boltwood’s  statement  (this  vol.,  ii,  836)  that  the  parent 
substance  of  radium,  named  by  this  author  “  ionium,”  is  an  element 
which  reacts  like  thorium.  From  a  consideration  of  the  quantities  of 
radium  present  in  samples  of  thorium  nitrate  of  various  ages,  the 
author  calculates  the  disintegration  constant  of  radium  to  be  roughly 
three  thousand  years.  This  is  of  the  same  order  of  magnitude  as  the 
value  arrived  at  by  Rutherford,  and  differs  considerably  from  the 
value  obtained  by  Ramsay  and  Cameron  (Trans.,  1907,  91,  1282). 

W.  H.  G. 

Demonstration  of  Radium  Emanation  and  the  Radio¬ 
activity  of  Uranyl  Molybdate.  Edgar  Wedekind  ( Chern .  Zeit., 
1907,  31,  1108 — 1109). — About  1  gram  of  barium-radium  carbonate 
is  treated  with  hydrochloric  acid  in  a  suitably  constructed  piece  of 
apparatus,  the  gas  evolved  transferred  to  a  tube  drawn  out  and  sealed 
at  one  end,  and  then  acted  on  by  potassium  hydroxide.  When 
examined  in  the  dark,  the  upper,  narrow  part  of  the  tube  is  seen  to 
glow,  although  the  volume  of  the  residual  gas  is  exceedingly  small. 
Should  any  air  be  present,  it  may  be  removed  by  adding  oxygen,  spark¬ 
ing,  and  treating  the  residue  with  pyrogallol  or  sodium  hyposulphite. 

The  author’s  investigations  on  uranyl  molybdate  confirm  the  results 
obtained  by  Szil&rd  (this  vol.,  ii,  731).  W.  H.  G. 

Radium  Content  of  Uranium  Preparations.  Max  Levin 
( Physikal .  Zeitsch.,  1907,  8,  802 — 803). — The  quantity  of  radium  in 
various  uranium  salts  prepared  at  different  times  during  the  last 
twenty-five  years  has  been  measured  by  determining  the  amount  of 
emanation  in  solutions  of  the  salts. 

It  is  quite  impossible  to  decide  from  the  numbers  obtained  whether 
radium  is  formed  from  uranium  or  not. 

Incidentally,  the  author  has  also  examined  the  emanation  from 
Giesel’s  emanation  substance,  and  has  obtained  no  indication  of 
an  emanation  with  a  long  period  of  decay.  II.  M.  D. 

Secondary  Rontgen  Radiation  from  Gases  and  Vapours. 
J.  A.  Crowther  (Phil.  Mag.,  1907,  [vi],  14,  653 — 675). — All  gases 
and  vapours  when  subjected  to  X-rays  are  a  source  of  secondary 
radiation.  The  absorbability  and  the  intensity  of  the  secondary 
radiation  vary  with  the  nature  of  the  gas.  For  a  given  primary 
radiation  and  a  given  gas,  the  intensity  of  the  secondary  radiation  is 
proportional  to  the  pressure  of  the  gas.  The  secondary  radiation 
from  a  molecule  of  a  gas  is  the  sum  of  the  secondary  radiations  from 
the  component  atoms.  For  a  given  primary  radiation,  the  secondary 
radiation  from  a  given  element  in  the  gaseous  state  depends  only  on 
the  mass  of  it  present,  and  not  on  its  state  of  chemical  combination. 
Gases  are  divided  into  two  classes,  according  as  they  merely  scatter  or 
transform  the  primary  radiation.  In  the  former  class,  containing  the 
elements  with  an  atomic  weight  less  than  that  of  sulphur,  the  secondary 
radiation  per  atom  is  proportional  to  the  atomic  weight,  except  in  the 
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case  of  hydrogen.  Elements  of  higher  atomic  weight  give  off  secondary 
radiation  in  very  much  larger  amounts.  J.  C.  P. 

Secondary  Cathode  Rays  Emitted  by  Substances  when 
Exposed  to  the  y-Rays.  E.  D.  Kleeman  {Phil.  Mag.,  1907,  [vi], 
14,  618 — 644). — The  rays  from  radium  appear  to  consist  principally 
of  two  groups.  The  rays  of  the  one  group  are  more  efficient  in 
producing  secondary  cathode  radiation  from  aluminium,  sulphur,  iron, 
nickel,  zinc,  and  tin  than  from  lead,  and  are  all  more  or  less  easily 
absorbed  by  each  of  these  substances  except  lead.  The  rays  of  the 
other  group  are  more  efficient  in  producing  secondary  cathode  radiation 
from  lead  than  from  the  other  substances,  and  are  more  easily  absorbed 
by  lead,  mercury,  and  bismuth  than  by  any  of  the  other  substances. 

There  is  also  a  third  weak  group  of  rays  which  is  most  efficient  in 
producing  secondary  radiation  from  carbon.  It  follows  that  to  shield 
a  piece  of  apparatus  from  the  y-rays  of  radium,  it  is  better  to  use  a 
combined  screen  of  lead  and  one  of  the  metals,  iron,  zinc,  or  copper, 
than  a  screen  composed  of  only  one  of  these  metals.  J.  C.  P. 

Radioactivity  of  the  Max  Spring  at  Bad  Durkheim 
a.d.  Haardt.  Erich  Ebler  ( Ghem .  Zentr.,  1907,  ii,  629 — 630;  from 
Verh.  naturhist.-med.  Ver.  Heidelberg,  1907,  [ii],  9,  87 — 115). — An 
investigation  to  ascertain  whether  the  water  and  sediment  from  this 
spring  contains  the,  as  yet  unknown,  first  member  of  the  radium- 
uranium-thorium  group,  a  radioactive  alkali  metal.  The  sediment  is 
far  more  active  than  the  water  or  gas  obtained  from  the  spring  ;  the 
half-life  period  of  the  emanation  is  4*34  days,  so  that  the  presence  of 
an  emanation  with  a  period  of  decay  greater  than  that  of  radium 
emanation  is  not  improbable.  The  induced  activity  produced  by  the 
emanation  is,  to  a  great  extent,  identical  with  induced  radium  activity  ; 
it  is  probable,  however,  that  small  quantities  of  thorium  or  radio¬ 
thorium  are  present  in  the  sediment.  That  the  radioactivity  of  the 
mother  liquor  (D[B  1*315)  is  probably  due  to  the  presence  of  an  element 
of  the  alkali  group,  follows  from  the  fact  that  precipitation  of  the 
alkaline  earth  metals  leaves  the  liquid  active,  the  sulphate  precipitate 
being  inactive.  The  investigation  is  being  continued.  W.  H.  G. 

Variation  in  the  Electrical  Conductivity  of  Stibnite  under 
the  Influence  of  Light-rays.  Frans  M.  Jaeger  ( Zeitsch .  Kryst. 
Min.,  1907,  44,  45 — 49). — Using  rods  cut  from  large  crystals  of 
Japanese  stibnite  for  the  determination  of  the  electrical  conductivity 
in  different)  crystallographic  directions,  widely  varying  results  were 
obtained  until  it  was  noticed  that  light  had  a  very  marked  influence. 
For  example,  a  110- volt  electric  lamp,  at  a  distance  of  16  cm.  from 
the  preparation,  caused  the  conductivity  to  increase  by  210%, 
Maximum  effects  were  obtained  in  the  red  and  blue  parts  of  the 
spectrum,  and  minimum  in  the  ultra-red,  green,  and  ultra-violet. 
Although  the  electrical  conductivity  varies  with  the  direction  in  the 
crystal,  there  is  no  difference  in  the  percentage  increase  due  to  the 
effect  of  light  in  the  three  principal  crystallographic  directions. 
Polarised  light  with  different  vibration-directions  has  the  same  effect 
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as  ordinary  light.  The  effect  is  not  due  to  electric  currents  or  to  the 
heating  of  the  crystal.  Light  has  no  effect  on  the  conductivity  when 
the  mineral  is  in  a  powdered  form  or  when  the  substance  has  been 
fused  (then  consisting  of  an  aggregate  of  differently  orientated 
crystals).  When  the  source  of  light  is  removed,  the  conductivity 
returns  at  first  quickly  and  then  more  slowly  to  its  original  value, 
which  is  reached  in  about  twenty  minutes,  the  lagging  being  much 
less  than  in  selenium. 

The  effect  cannot  be  due  to  any  change  in  the  crystalline  state  of 
the  stibnite,  as  is  the  case  with  selenium.  Japanese  stibnite,  accord¬ 
ing  to  different  analyses,  contains  only  98%  Sb2S3,  the  remainder  being 
insoluble  silicates  and  enclosed  quartz  crystals ;  selenium  and  tellurium 
were  not  detected.  The  phenomenon  cannot  therefore  be  attributed 
to  any  chemical  cause.  L.  J.  S. 

Explanation  of  the  Effect  of  Super-tension.  Felix  Kaufler 
(Zeitsch.  Elektrochem.,  1907,  13,  633 — 637). — Two  precisely  similar 
electrolytic  cells  were  prepared  containing  platinum  anodes  and  dilute 
sulphuric  acid ;  the  one  cell  had  a  platinised  platinum  cathode,  the 
other  a  lead  cathode.  The  difference  between  the  potentials  of  the 
cathodes  and  also  the  rise  of  temperature  in  the  cells  were  measured 
during  the  passage  of  the  same  current  through  them.  The  higher 
potential  at  the  lead  cathode  was  found  to  agree  very  closely  with  the 
greater  rise  of  temperature  in  the  cell  containing  it.  The  author 
holds  that  a  cathode  at  which  a  super-tension  occurs  must  be  locally 
heated  to  a  greater  extent  than  one  at  which  this  does  not  occur,  and 
that  the  superior  reducing  power  of  the  former  may  be  due  to  this 
higher  temperature.  Experiments  on  the  reduction  of  benzophenone 
and  acetophenone  at  thin  platinum  cathodes  heated  by  the  passage  of 
electric  currents  show  that  reduction  takes  place  in  these  circum¬ 
stances^  whilst  no  reduction  occurs  if  the  heating  current  is  not  used. 
The  potential  of  the  heated  electrode  is  rather  lower  than  that  of  the 
unheated  one.  The  temperature  of  the  heated  electrode,  deduced  from 
its  resistance,  is  about  1 20°,  that  of  the  electrolyte  was  kept  at  30°  to 
40°  by  cooling.  A  heated  anode  gave  similar  results  in  the  oxidation 
of  jp-nitrotoluene.  T.  E. 

The  Anodic  and  Cathodic  Behaviour  of  Iron  Mirrors  and 
the  Passivity  of  Iron.  Wolf  J.  Miller  and  Johann  Konigs- 
berger  ( Zeitsch .  Elektrochem.,  1907,  13,  659 — 663). — The  authors  have 
measured  the  reflecting  power  of  iron  mirrors  immersed  in  alkaline 
solutions  both  in  their  natural  condition  and  when  polarised  anodi- 
cally,  so  that  rapid  evolution  of  oxygen  occurs,  and  when  polarised 
cathodically,  so  that  hydrogen  is  evolved.  The  potentials  of  the  iron 
were  measured,  and  it  was  proved  that  the  metal  was  sometimes  in 
the  active  and  sometimes  in  the  passive  state.  The  solutions  con¬ 
tained  the  ions  S04",  HP04",  and  C03"  in  addition  to  hydroxyl  ions. 
In  all  cases,  the  reflecting  power  was  the  same.  These  experiments  are 
regarded  as  a  definite  proof  that  the  difference  between  active  and 
passive  iron  is  not  due  to  a  layer  of  oxide. 

In  a  neutral  solution  of  sodium  phosphate,  cathodic  polarisation 
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produces  no  change,  but  anodic  polarisation  gives  a  very  considerable 
increase  in  the  reflecting  power,  which  disappears  when  the  current 
is  interrupted,  and  finally  passes  into  a  diminution  ;  the  mirror  is  then 
found  to  be  covered  with  a  thin  film,  probably  of  oxide.  This  is 
assumed  to  be  due  to  the  formation  of  an  alloy  of  sodium  and  iron, 
which  is  more  readily  attacked  when  the  current  is  interrupted  than 
iron  itself.  T.  E. 

Effect  of  Acetone  on  the  Transport  Numbers  of  Sodium  and 
Potassium  Chlorides  in  Aqueous  Solution.  Henry  F.  Lewis 
(J.  Physical  Chern.,  1907,  11,  569 — 573). — -The  transport  numbers  of 
sodium  and  potassium  chlorides  in  mixtures  of  acetone  and  water, 
containing  from  0 — 75%  of  the  former,  have  been  determined  by  means 
of  a  simple  and  convenient  apparatus,  which,  however,  does  not  admit 
of  very  accurate  results.  The  ratio  u/v,  where  u  is  the  velocity  of  the 
chlorine  ion,  v  that  of  the  cation,  diminishes  with  increasing  proportions 
of  acetone,  and  in  mixtures  containing  75%  of  the  latter  has  only 
about  half  the  value  observed  in  water  alone.  G.  S. 

Electrolytic  Dissociation  Constant  of  Sulphurous  Acid. 
Wilhelm  Kerp  and  Emil  Baur  ( Chem .  Zentr.,  1907,  ii,  971 — 972  ; 
from  Arb.  Kais.  Ges.-A.,  1907,  26,  297 — 300). — The  electrolytic 
dissociation  constant  of  sulphurous  acid  has  been  determined 
experimentally,  the  value  so  obtained  being  7T=0'0174  at  25°.  This 
value  is  in  close  agreement  with  that  ( K  =  0-0164)  obtained  by  Drucker 
by  the  cryoscopic  method.  W.  H.  G. 

Electrolysis  of  Salt  Solutions  in  Liquefied  Sulphur  Dioxide 
at  Low  Temperatures.  Bertram  J).  Steele  (Trans.  Faraday  iSoc., 
1907,  3,  164 — 165). — The  author  has  studied  the  electrolysis  of  a 
nearly  saturated  solution  of  potassium  iodide  in  liquid  sulphur  dioxide. 
When  platinum  or  mercury  electrodes  are  employed,  the  current  is 
extremely  variable.  A  constant  and  consistent  current  can  be  obtained, 
however,  when  a  silver,  copper,  or  iron  cathode  of  large  area  is 
employed.  When  a  platinum  anode  is'used,  iodine  is  liberated,  and  is 
dissolved  in  the  surrounding  solution.  With  a  zinc  anode,  no  iodine 
is  liberated ;  the  solution  remains  yellow,  and  probably  contains  zinc 
iodide.  With  an  iron  anode,  no  iodine  is  liberated,  but  the  surrounding 
solution  becomes  blackish-green.  With  a  mercury  anode,  mercurous 
iodide  is  produced,  and  forms  a  non-conducting  layer  on  the  electrode. 
With  a  platinum  cathode  and  currents  of  20  milliamperes  or  above,  a 
dark-coloured,  crystalline  deposit  is  formed.  This  deposit,  apart  from 
small  quantities  of  sulphur  which  it  contains,  has  a  composition  closely 
corresponding  with  that  of  potassium  sulphite,  although  in  some  cases 
it  is  richer  in  sulphur  dioxide.  The  falling  off  of  the  current  after  the 
first  few  moments  is  due  to  the  deposition  of  an  insulating  film  of 
sulphur  on  the  cathode.  The  deposition  of  sulphur  is  prevented 
by  using  a  silver  or  a  copper  cathode. 

Some  preliminary  measurements  of  ionic  velocities  in  liquid  sulphur 
dioxide  have  been  made,  J.  C.  P. 
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Electrical  Conductivity  of  Solutions  in  Ethylamine. 
Frederick  L.  Shinn  (J.  Physical  Chem.,  1907,  11,  537— 541).— The 
electrical  conductivity  of  solutions  of  silver  nitrate,  and  of  lithium,  and 
ammonium  chlorides,  in  liquid  ethylamine,  has  been  measured  at  0° ;  at 
the  latter  temperature,  the  specific  conductivity  of  the  solvent  itself  was 
4  x  10~7  reciprocal  ohms.  The  conductivity  of  the  solutions  is  less  than 
that  of  the  same  salts  in  methylamine  (Gibbs,  Abstr.,  1906,  i,  933),  but 
greater  than  in  amylamine  (Kahlenberg  and  Ruhoff,  Abstr.,  1903,  ii, 
464),  The  molecular  conductivity  of  lithium  chloride  in  ethylamine 
increases  with  dilution  up  to  O’SiF,  and  then  diminishes  rapidly  on 
further  dilution,  whilst  the  molecular  conductivities  of  silver  nitrate 
and  ammonium  chloride  solutions  decrease  with  dilution  throughout, 
and  finally  appear  to  attain  minimum  values  in  very  dilute  solution. 

G.  S. 

Electrochemical  Behaviour  of  Gold  and  its  Passivity. 

Alfred  Coehn  and  Carl  Ludwig  Jacobsen  ( Zeitsch .  anorg.  Chem., 
1907,  55,  321 — 355.  Compare  Wohlwill,  Abstr.,  1899,  ii,  105). — The 
potentials  at  which  chemical  changes  occur  when  gold  is  deposited 
from  its  solutions  at  the  cathode  have  been  determined  by  electro¬ 
lysing  at  varying  potentials,  and  measuring  the  corresponding  current; 
the  results  are  represented  by  curves  in  which  the  potentials  (taking 
the  potential  of  the  hydrogen  electrode  as  zero)  are  plotted  against 
the  current.  In  some  cases,  the  nature  of  the  changes  indicated  by 
breaks  in  the  curves  has  been  elucidated  by  electrolysis  at  constant 
potentials. 

For  a  solution  of  potassium  gold  cyanide,  there  is  only  one  break  in 
the  curve  at  —  0'2  volt,  representing  the  discharge  of  Au’  ions  at  the 
cathode.  On  the  other  hand,  the  curve  for  solutions  of  auric  chloride 
shows  several  breaks.  Above  -  0‘905  volt,  only  Au"  ions  are  discharged. 
In  fresh  solutions  of  auric  chloride  (containing  no  Au'  ions),  a  break 
at  —1*1  volt  indicates  the  change  of  Au'*‘  to  Au*  ions.  Between 
—  0'985  and  -0’905  volt,  from  solutions  containing  both  aurous  and 
auric  chloride,  both  Au*  and  Au"'  ions  are  discharged. 

Investigation  of  the  changes  taking  place  at  the  anode  during 
electrolysis  have  shown  that,  contrary  to  the  general  opinion,  there  is 
a  limited  region,  between  -1'2  and  -  1-38  volt,  within  which  the 
gold  electrode  is  dissolved  in  the  tervalent  form  ;  above  the  latter 
potential,  the  anode  becomes  passive.  On  again  raising  the  potential 
above  -  1  ’38  volt,  the  gold  returns  very  slowly  to  the  active  condition. 

The  gold  anode  is  dissolved  as  a  univalent  metal  in  pure  potassium 
cyanide  solution,  and  does  not  become  passive  even  in  concentrated 
solutions  of  the  salt.  In  solutions  of  the  commercial  cyanide,  how¬ 
ever,  it  rapidly  becomes  passive,  this  being  due  to  the  presence  of 
sodium  salt  as  impurity.  It  is  shown  that  the  passivity  in  this  case 
is  due  to  the  formation  of  a  film  of  comparatively  insoluble  sodium 
gold  cyanide  on  the  anode,  and  it  is  suggested,  in  agreement  with 
some  previous  observers  (Miiller  and  Spitzer,  Abstr.,  1906,  ii,  724), 
that  passivity  is  usually  brought  about  by  the  formation  of  an 
insoluble  film  on  the  electrode. 
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The  rendering  passive  of  the  anode  by  sodium  can  be  used  for  the 
detection  of  that  metal  in  the  presence  of  an  excess  of  potassium. 

G.  S. 

Electrolytic  Dissociation  of  Fused  Salts.  Richard  Lorenz 
( Ber .,  1907,  40,  4378 — 4380). — Polemical.  A  reply  to  Arndt  (com¬ 
pare  this  vol.,  ii,  598,  665,  842).  W.  R. 

The  Importance  of  Direct  or  Alternating  Current  in 
Heating  Air  or  Fused  Substances  Electrically.  H.  Lee  and 
A.  Beyer  ( Zeitsch .  Mektrochem.,  1907,  13,  701 — 707). — Flames  con¬ 
suming  the  same  amount  of  energy  were  produced  by  direct  and  by 
alternating  currents  between  iron  electrodes  in  air.  The  yields  of 
nitric  acid  were  practically  the  same.  With  platinum  electrodes,  the 
yield  was  better  with  the  direct  current,  the  reason  probably  being 
that  the  transition  resistance  at  the  electrode  is  greater  in  this  case 
with  alternating  than  with  direct  current,  and  therefore  a  larger 
fraction  of  the  energy  is  lost  in  heating  the  electrode  itself.  The 
yield  with  platinum  electrodes  was  lower  than  with  iron,  whilst  an 
experiment  with  electrodes  made  of  the  filament  of  a  Nernst  lamp 
gave  the  highest  yield  of  all.  The  experiments  show  that  the  forma¬ 
tion  of  nitric  oxide  is  purely  a  function  of  the  temperature  of  the  air, 
and  does  not  depend  on  the  nature  of  the  current.  The  same  result 
is  obtained  in  some  experiments  on  the  formation  of  calcium  carbide. 
Within  the  limits  of  error  of  the  experiments,  the  quantities  of  carbide 
produced  by  a  given  expenditure  of  energy  were  the  same  whether 
the  current  was  alternating  or  direct.  T.  E. 

Measurement  of  Pressures  during  Vacuum  Distillations. 

Hermann  J.  Reifp  ( Zeitsch .  angew.  Chem.,  1907,  20,  1894 — 1897. 
Compare  Wohl  and  Losanitsch,  Abstr.,  1906,  ii,  72;  Ubbelolide, 
Abstr.,  1906,  ii,  432). — The  form  of  apparatus  previously  described 
(Abstr.,  1905,  ii,  808)  has  been  slightly  modified,  and  is  now  con¬ 
structed  entirely  of  glass.  A  somewhat  similar  piece  of  apparatus  is 
described  by  means  of  which  it  is  possible  to  measure  both  the  pres¬ 
sure  of  the  air  and  of  the  vapour  of  the  distillate  within  the  distilla¬ 
tion  apparatus.  W.  H.  G. 

Ebullioscopic  Determinations  in  Phosgene,  Ethyl  Chloride* 
and  Sulphur  Dioxide.  Ernst  Beckmann  and  Fritz  Junker 
(Zeitsch.  cmorg.  Chem, ,,  1907,  55,  371 — 385). — All  the  experiments 
were  carried  out  in  a  slightly  modified  form  of  the  ordinary  Beckmann 
apparatus;  electric  heating  was  used,  and  special  precautions  were 
taken  for  effective  condensation.  The  mean  value  of  the  molecular 
elevation  constant  for  carbonyl  chloride,  determined  with  naphthalene, 
dibenzyl,  and  other  compounds,  is  29’0 ;  the  value  for  ethyl  chloride, 
using  the  same  solutes,  is  19'5,  and  for  sulphur  dioxide,  14'4. 

Antimony  trichloride  and  pentachloride,  arsenic  and  iodine  tri¬ 
chlorides,  iodine  and  sulphuryl  chloride,  S2C12,  have  normal  molecular 
weights  in  carbonyl  chloride  ;  the  same  is  true  for  iodine  and  sulphuryl 
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chloride  in  ethyl  chloride,  and  for  sulphuryl  chloride  in  liquefied 
sulphur  dioxide. 

In  all  three  solvents,  sulphur  dichloride  gives  higher  values  than 
correspond  with  the  formula  SCI2 ;  the  ratio  of  the  observed  to  the 
calculated  values  are  for  phosgene  1*43,  for  ethyl  chloride  1*26,  and 
for  sulphur  dioxide  2*19. 

The  slight  dissociating  power  of  the  three  solvents  in  question  is 
shown  by  the  fact  that,  whereas  acetic  and  benzoic  anhydrides  have 
normal  molecular  weights,  acetic  and  benzoic  acids  form  associated 
molecules  in  these  solvents.  G.  S. 

New  Pattern  of  Thermostat  Designed  to  Supply  a  Rapid 
Stream  of  Water  Heated  to  a  Constant  Temperature. 
T.  Martin  Lowry  {Trans.  Faraday  Foe.,  1907,  3,  119 — 122.  Compare 
Trans.,  1905,  87,  1030). — The  apparatus  described  and  sketched  in  the 
paper  makes  it  possible  to  supply  a  steady  flow  of  water  at  constant 
temperature  to  instruments,  such  as  a  polarimeter,  which  cannot  be 
immersed  in  a  water-bath.  The  circulation  of  the  water  from  a 
thermostat  is  effected  by  an  eccentric  rotary  pump,  which  sucks  the 
water  out  of  the  bath,  draws  it  through  the  various  jackets,  and  then 
returns  it  to  the  bath.  In  the  author’s  experiments,  the  temperature 
of  the  flowing  water  did  not  vary  by  more  than  a  few  thousandths  of 
a  degree  even  when  a  maximum  rate  of  circulation  of  4  litres  per 
minute  was  maintained.  J.  C.  P. 

Constants  and  Variables  of  the  Parr  Calorimeter.  Samuel 
W.  Parr  {J.  Amer.  Chem.  Foe.,  1907,29,  1606 — 1622). — In  a  previous 
paper  (Abstr.,  1900,  ii,  710),  a  calorimeter  has  been  described  in  which 
the  coal  is  burned  by  means  of  sodium  peroxide,  the  carbon  dioxide 
and  water  being  absorbed  by  the  sodium  oxide  formed. 

It  is  now  pointed  out  that  the  sodium  peroxide  should  not  be  allowed 
to  absorb  moisture  from  the  air,  or  otherwise  it  must  be  standardised 
and  a  correction  made.  A  study  has  been  made  of  substances  which 
could  be  used  to  ensure  complete  combustion.  The  most  efficient 
accelerators  were  found  to  be  (1)  a  mixture  of  potassium  persulphate 
(2  parts)  and  ammonium  persulphate  (1  part),  and  (2)  potassium 
chlorate.  The  corrections  to  be  made  when  these  substances 
are  employed  have  been  determined.  It  was  stated  in  the  earlier 
paper  that  the  heat  of  combustion  of  the  fuel  is  only  73%  of  the 
total  heat  developed,  the  remainder  being  due  to  the  union  of  the 
carbon  dioxide  and  water  with  the  sodium  oxide,  and  it  was  assumed 
that  this  'proportion  is  constant  even  if  the  fuels  contain  varying 
amounts  of  carbon  and  hydrogen.  It  is  now  proved  that  this  assump¬ 
tion  is  correct,  since  the  heat  of  combustion  of  carbon  and  the  heat  of 
combustion  of  hydrogen  each  amounts  to  73%  of  the  heat  of  reaction  of 
the  element  with  sodium  peroxide.  The  necessary  corrections  for  the 
sulphur,  ash,  and  combined  water  in  the  fuel,  and  for  the  fuse  wire,  are 
recorded.  E.  G. 

Heat  of  Formation  of  Lithium  Oxides.  Robert  de  Eorcrand 
{Gompt.  rend.,  1907,  145,  702 — 705.  Compare  this  vol.,  ii,  615,  683). 
— By  combining  the  author’s  value,  31*2  Cal.  at  15°  and  4  litres 
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dilution  (Beketoff  gives  +26  Cal.,  Abstr.,  1887,  1073),  for  the  heat  of 
dissolution  of  lithium  protoxide,  Li20,  with  Guntz’s  value  (Abstr.,  1897, 
ii,  86)  + 106*26  Cal.  for  the  heat  of  dissolution  of  a  gram-molecule  of 
lithium  in  28  litres  of  water  at  18°  (105*521  Cal.  at  15°  and  4  litres), 
the  value  +  143 '32  Cal.  is  obtained  for  the  heat  of  formation  of  lithium 
protoxide.  Pure  lithium  hydroxide  can  be  obtained  by  dehydration  of 
the  hydrate,  Li0H,H20,  in  a  current  of  hydrogen  at  140°.  The  heat 
of  dissolution  of  2  gram-molecules  of  the  product  is  +  8'93  Cal.  at 
15°  and  4  litres  dilution.  From  the  latter  value  and  the  heat  of 
dissolution  of  Li20,  there  are  obtained  for  the  heats  of  combination  of 
Li20  with  H20  (solid)  +22‘27  Cal.,  with  H20  (liquid)  +20-84  Cal., 
and  with  H20  (gas)  +31*93  Cal.  The  latter  gives  the  value  +791-4° 
for  the  dissociation  temperature  of  lithium  hydroxide,  which  is  in 
accordance  with  the  fact  that,  when  heated  at  780°  in  a  current  of 
inert  gas,  lithium  hydroxide  is  rapidly  converted  into  the  oxide. 
Employment  of  the  value  22‘27  Cal.  instead  of  the  +17-04  Cal. 
(Abstr.,  1906,  ii,  727)  previously  given  (based  on  Beketoff ’s  value 
+  26  instead  of  31-2)  gives  the  value  +117*3  Cal.  for  the  heat  of 
formation  of  lithium  hydroxide  from  its  elements,  instead  of  the 
112*3  Cal.  given  by  Berthelot.  Replacement  of  Beketoff’s  value  by  the 
author’s  gives  the  values  +  9‘33  Cal.  and  +  152*65  Cal.  for  the  heat  of 
oxidation  of  Li20  and  the  heat  of  formation  of  Li202  respectively, 
instead  of  the  values  +7-19  Cal.  and  +152-64  Cal.  previously 
obtained  (Abstr.,  1900,  ii,  478).  The  increase  in  the  heat  of  oxidation 
of  Li20  raises  the  calculated  dissociation  temperature  of  Li202  from 
+  2-3°  to  +349°.  The  latter  value  is  far  more  than  the  former  in 
accordance  with  the  stability  of  the  dioxide  in  the  cold  and  with 
its  superficial  formation  when  the  protoxide  is  heated  in  air.  E.  H. 

Calculation  of  Thermo-chemical  Constants.  H.  Stanley 
Redgrove  ( Ghem .  News,  1907,  90,  188 — 189.  Compare  this  vol.,  ii, 
446,  604). — The  method  applied  previously  in  the  calculation  of  the 
molecular  heats  of  combustion  of  the  hydrocarbons  is  used  for  obtaining 
values  for  the  heats  of  formation.  On  account  of  the  smaller  magni¬ 
tude  of  the  heats  of  formation,  the  percentage  differences  between  the 
calculated  and  experimental  values  are  much  larger  than  the  corre¬ 
sponding  differences  which  are  met  with  in  the  case  of  the  heats  of 
combustion.  The  differences  between  calculated  and  found  values  are 
very  considerable  in  the  case  of  the  aromatic  hydrocarbons. 

H.  M.  D. 

Heat  of  Volatilisation  of  Liquid  Ammonia  at  its  Boiling- 
point  under  Atmospheric  Pressure.  Edward  C.  Franklin  and 
Charles  A.  Kraus  ( J .  Physical  Ghem.,  1907,  11,  553 — 558.  Compare 
Abstr.,  1899,  ii,  284). — The  experiments  were  made  by  a  modification 
of  a  method  first  employed  by  Ramsay  and  Marshall  (Abstr.,  1896,  ii, 
349),  the  quantity  of  electrical  energy  required  to  convert  a  definite 
weight  of  liquid  ammonia  into  vapour  at  its  boiling-point,  -  33-5°, 
being  determined.  As  a  mean  of  three  experiments,  the  value  A  =  341 
Cal.  is  obtained  for  the  heat  of  vaporisation  of  1  gram  of  ammonia, 
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which  is  considerably  higher  than  the  value  given  by  Brill  (321  Cal.), 
but  is  in  excellent  agreement  with  that  calculated  by  van’t  Hoff’s 
equation,  A  =  0,02  T2Jk,  where  k  is  the  molecular  boiling-point  elevation 
constant,  and  T  the  boiling-point  on  the  absolute  scale.  G.  S. 

Thermochemistry  of  Electrolytes  in  Relation  to  the  Hydrate 
Theory  of  Ionisation.  William  R.  Bousfield  and  T.  Martin 
Lowry  (Trans.  Faraday  Soc.,  1907,  3,  123 — 139.  Compare  Lowry, 
Abstr.,  1905,  ii,  686). — The  authors  advocate  the  view  that  the  com- 

+  —  +  +  — 

bination  of  the  charged  radicle  or  ionic  nucleus  :  Na,  Cl,  Mg,  S04, 
&c.,  with  water  is  a  powerful  exothermic  process,  and  that  the  affinity 
of  the  ionic  nucleus  for  water  is  the  main  source  of  the  disruptive 
force  which  breaks  down  or  ionises  the  molecule.  The  heat  thus 
liberated  is  probably  of  the  same  order  of  magnitude  as  the  heat 
absorbed  by  the  disruption  of  the  molecule,  and  the  balance  may  be* 
either  a  small  positive  or  a  small  negative  quantity.  It  is  to  be  noted 
that  when  the  two  thermochemical  equations  :  ljxKx+  1/2C12  =  KC1  + 

+  - 

105,600  cal.  and  KC1  +  aq  =  Kaq  +  Claq  -  4400  cal.,  are  combined,  the 

+  — 

result  is  1  jx  +  1  /2C12  +  aq  =  Kaq  +  Claq  +  101,200  cal.  So  that  accord¬ 
ing  to  the  electrolytic  dissociation  theory,  the  heat  of  formation  of  a 
salt  in  dilute  solution  is  the  sum  of  the  heats  of  formation  of  the 
hydrated  ions.  Using  therefore  (1)  Thomsen’s  data  for  the  heats  of 
formation  of  salts  in  dilute  solution,  and  (2)  the  value  —  600  cal.  as 
tho  heat  of  formation  of  one  equivalent  of  hydrogen  ions,  deduced  from 
the  absolute  potential  at  a  calomel  electrode,  the  authors  are  able  to 
calculate  the  heats  of  formation  of  all  the  important  ions,  both  positive 
and  negative.  The  result  shows  that  the  heats  of  formation  of  the 
salts  in  dilute  solution  are  additive  quantities,  so  that  just  as  there  is 
a  law  of  independent  migration  of  the  ions,  there  is  also  a  law  of  inde¬ 
pendent  heat  of  formation  of  the  ions.  It  is  noteworthy  that  no  such 
relationship  exists  in  reference  to  the  heats  of  formation  of  the  solid 
salts  or  in  reference  to  their  heats  of  dissolution.  Neither  is  there 
any  such  relationship  in  reference  to  the  heat  of  formation  of  organic 
compounds. 

The  heat  of  formation  of  an  ion  is  complex,  and  is  the  algebraic  sum 
of  several  distinct  energy  changes.  In  the  case  of  elementary  ions, 
+  +  +  - 

such  as  Na,  Ba,  Cl,  these  changes  are  :  (1)  the  heat-change  involved 
in  the  cleavage  of  the  molecules  of  the  element  into  their  separate 
atoms;  (2)  the  heat-change  involved  in  electrifying  these  atoms; 
(3)  the  heat-change  involved  in  the  combination  of  the  charged  atoms 

+ 

or  ionic  nuclei  with  water.  In  the  case  of  compound  ions,  such  as  NH4 

and  N03,  there  is  a  further  heat-change  (4)  involved  in  the  combina¬ 
tion  of  the  constituent  atoms  of  the  radicle.  Generally  speaking, 
(1)  and  (2)  will  be  endothermic,  (3)  and  (4)  will  be  exothermic,  changes, 
and  the  process  of  forming  an  ion  from  its  elements  and  water  will  be 
exothermic  or  endothermic,  according  as  the  sum  of  the  heat-changes 
is  positive  or  negative.  J.  C.  P. 
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New  Method  Suggested  for  Determining  Vapour  Densities. 

Philip  Blackman  (CAem.  Aews,  1907,  96,  223 — 224). — An  apparatus 
is  described  which  consists  of  a  narrow  glass  cylinder  provided  at  the 
lower  end  with  a  stopper,  and  at  the  upper  end  with  a  long  capillary 
tube  which  is  furnished  with  a  stopcock.  Two  short  threads  of 
mercury  are  introduced  into  the  capillary  tube,  one  to  close  the  tap 
and  the  other  near  the  glass  cylinder,  the  space  between  them  acting 
as  a  pressure  gauge.  A  small  tube,  containing  a  weighed  quantity  of 
the  substance,  is  placed  in  the  cylinder,  and  the  stopper  is  replaced 
and  secured  with  wire.  The  cylindrical  vessel  is  now  fitted  into  the 
neck  of  a  flask  which  is  connected  with  a  condenser.  On  boiling  a 
liquid  of  suitable  b.  p.  in  the  flask,  the  substance  is  vaporised  and  the 
pressure  recorded  by  the  gauge.  Some  modifications  of  the  apparatus  are 
described,  and  formulae  for  calculating  the  results  are  given.  E.  G. 

Density,  Electrical  Conductivity,  and  Viscosity  of  Fused 
Salts.  Hakry  M.  Goodwin  and  R.  D.  Mailey  {Trans.  Amer.  Electro- 
chem.  Soc .,  1,907,  11,  211 — 223). — The  density,  electrical  conductivity, 
and  viscosity  of  fused  sodium,  potassium,  lithium,  and  silver  nitrates, 
of  silver  chlorate,  and  of  certain  mixtures  of  these  salts  have  been 
measured  at  a  series  of  temperatures  reaching  to  500°. 

The  density  measurements  were  made  by  a  modified  Westphal 
balance,  in  which  the  sinker  was  constructed  of  fused  quartz.  For 
the  silver  salts,  a  platinum  ball  was  used  as  sinker.  For  the  con¬ 
ductivity  measurements,  a  cell  was  used  formed  from  a  cylinder  of  rock 
crystal,  cut  parallel  to  its  axis  through  which  a  capillary  T5  mm.  in 
diameter  was  bored.  The  ends  of  the  quartz  cylinder  are  closed  by 
platinum  elbows,  carefully  ground  to  fit,  and  these  form  the  electrodes. 
A  modified  Ostwald  viscosimeter,  made  of  platinum,  was  used  for  the 
viscosity  determinations,  the  time  of  flow  being  measured  by  an 
electrical  method. 

In  the  case  of  all  the  simple  salts  examined,  the  density  is  a  linear 
formation  of  the  temperature  to  within  0T%.  The  specific  volume  of 
mixtures  of  sodium  and  potassium  nitrate  is  greater  than  that  com¬ 
puted  from  the  specific  volumes  of  the  components,  the  maximum 
duration  for  the  equimolecular  mixture  being  0‘5%.  On  the  other 
hand,  with  an  equimolecular  mixture  of  lithium  nitrate  and  silver 
chlorate,  a  contraction  of  20%  occurs. 

The  specific  conductivity  is  not  strictly  proportional  to  the  tempera¬ 
ture,  but  increases  less  and  less  rapidly  as  the  temperature  rises.  The 
temperature  coefficient  is,  in  general,  less  than  one-fifth  of  that  found 
in  the  case  of  aqueous  solutions.  The  equivalent  conductivity  increases 
very  nearly  linearly  with  the  temperature.  For  mixtures  of  sodium 
and  potassium  nitrate,  the  equivalent  conductivity  is  less  than  that 
computed  from  the  equivalent  conductivity  of  the  components,  and  this 
is  attributed  to  decrease  in  dissociation.  In  the  case  of  an  equimolecular 
mixture  of  lithium  nitrate  and  silver  chlorate,  this  difference  is  much 
greater,  but  in  the  same  direction. 

Assuming  that  the  ionic  velocities  are  proportional  to  the  fluidity  of 
the  medium,  the  data  obtained  indicate  that  a  rise  of  temperature 
tends  to  diminish  the  dissociation  of  the  fused  salts  examined.  The 
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diminution  is  very  small  in  the  case  of  potassium  nitrate,  4‘2%  per 
100°  for  silver  nitrate,  6'4%  per  100°  for  sodium  nitrate,  and  11%  for 
60°  in  the  case  of  lithium  nitrate.  H.  M.  D. 

Cause  of  the  Decolorisation  of  Coloured  Liquids  by  means 
of  Various  Charcoals.  Fritz  Glassner  and  Wilhelm  Suida 
(. Annalen ,  1907,  357,  95 — 128.  Compare  Rosenthaler  and  Tiirk,  this 
vol.,  ii,  12  ;  Freundlich,  ibid.,  155  ;  Freundlich  and  Losev,  ibid.,  534). 
— The  authors  have  determined  the  amounts  of  various  dyes  absorbed 
from  solution  by  different  sorts  of  charcoal,  alone  and  in  presence  of 
added  salts,  as  also  before  and  after  treatment  with  alkalis  and  acids. 
It  is  found  that  the  absorptive  capacity  of  vegetable  charcoals,  which 
are  free  from  nitrogen  and  contain  only  little  ash,  is  extremely  small, 
whereas  nitrogenous  animal  charcoals  have  varying  and,  in  many  cases, 
large  absorptive  capacities  which  appear  to  be  independent  of  the 
amount  and  nature  of  the  ash  and  of  the  state  of  division  of  the 
charcoal,  but  to  depend  to  some  extent  on  the  amounts  of  nitrogen 
and  hydrogen  present.  It  is  considered  that  the  absorptive  capacity  of 
the  animal  charcoals  depends  probably  on  the  presence  of  substances 
containing  the  group  N*C*N,  which  has  been  found  of  importance  in 
the  absorption  of  dyes  by  textile  fibres.  In  support  of  this  view,  it  is 
shown  that,  whilst  dyes  are  not  precipitated  by  potassium  cyanate  and 
only  in  some  cases  by  potassium  cyanide,  basic  dyes  are  precipitated 
completely  by  potassium  ferrocyanide,  ferricyanide,  and  thiocyanate, 
cyanuric  acid,  ammelide,  and  ammeline,  but  only  slowly  by  melamine 
and  melam,  which,  however,  precipitate  acid  dyes  completely.  F urther, 
it  is  found  that  inactive,  nitrogenous  charcoals  prepared  from  gelatin 
and  wool  acquire  a  high  absorptive  power  when  heated  with  potassium 
carbonate,  or  to  a  smaller  extent  when  heated  with  potassium  chloride. 

The  absorptive  capacity  of  lampblack,  which,  although  free  from 
nitrogen  and  ash,  decolorises  solutions  of  certain,  especially  basic,  dyes, 
remains  unexplained.  G.  Y. 

Agglutination  from  the  Physical  Standpoint.  IV.  The 
Flocculation  of  Aniline  Colours.  Oscar  Teague  and  Bernard 
H.  Buxton  ( Zeitsch .  physical.  Chem.,  1907,  60,  469 — 488.  Compare 
Abstr.,  1906,  ii,  839 — 840). — In  previous  papers,  it  was  shown  that  the 
flocculation  of  organised  and  non-organised  suspensions  only  takes 
place  when  the  concentration  of  the  added  electrolyte  lies  between 
certain  optimal  limits.  Outside  these  limits,  whether  in  the  zone  of 
supra-optimal  concentration  (“  Vorzone  ”)  or  in  that  of  infra-optimal 
concentration  (“  Nachzone  ”),  no  precipitation  occurs.  In  the  present 
paper,  it  is  shown  »that  in  the  flocculation  of  aniline  colours  by 
electrolytes,  supra-optimal  concentrations  do  not  occur,  that  is,  above 
a  certain  limit  of  concentration  precipitation  always  occurs.  If, 
however,  the  colloidal  solutions  of  two  dyes  of  opposite  electric  charge 
are  mixed,  there  is  a  region  of  optimum  relative  concentration  in 
which  precipitation  is  most  complete,  and  in  which  there  is  a  more  or 
less  definite  ratio  between  the  concentrations  of  the  two  dyes;  when  a 
larger  proportion  of  one  is  present,  precipitation  is  incomplete  (supra- 
optimal  zone  with  reference  to  that  dye).  In  the  latter  case,  there  is 
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nevertheless  a  combination  between  the  two  dyes  remaining  in 
solution,  as  they  are  absorbed  by  filter  paper  together. 

The  great  differences  in  the  colloidal  behaviour  of  dyes  are  not 
wholly  accounted  for  by  the  molecular  weight.  An  electric  current 
causes  in  agar  convection  of  acid  dyes  towards  the  anode,  and  of  basic 
dyes  towards  the  cathode.  G.  B. 

Agglutination  from  the  Physical  Standpoint.  V.  The 
Phenomenon  of  Supra-optimal  Concentration.  Oscar  Teague 
and  Bernard  H.  Buxton  ( Zeitsch .  physikal.  Chem.,  1907,60,  489 — 506. 
Compare  preceding  abstract). — Dyes  which  are  highly  colloidal  (as 
indicated  by  dialysis)  have  a  small  region  of  optimal  concentration  at 
which  they  precipitate  each  other,  that  is,  a  slight  excess  of  either 
redissolves  the  precipitate.  With  less  definitely  colloidal  dyes,  a  much 
greater  excess  is  required,  so  that  the  existence  of  a  zone  of  supra- 
optimal  concentration  largely  depends  on  the  extent  to  which  the  dye 
is  colloidal. 

Bacteria  are  negatively  charged,  and  are  only  agglutinated  by  basic 
dyes ;  the  phenomena  here  closely  resemble  those  of  the  mutual 
flocculation  of  dyes.  When  dialysed  anti-serum  is  added  to  bacteria, 
there  may  be  a  region  of  supra-optimal  concentration  of  the  serum  in 
which  no  agglutination  occurs,  especially  if  the  serum  has  been  warmed 
or  acidified.  This  phenomenon  (which  Ehrlich  attributes  to  pro- 
agglutinoids)  corresponds  with  the  prominence  of  the  supra-optimal 
zone  for  highly  colloidal  dyes,  since,  by  warming  or  acidifying,  serum  is 
rendered  more  highly  colloidal.  The  supra-optimal  zone  in  the 
precipitation  of  colloids  by  electrolytes  is  not  readily  explained ;  it  is 
possibly  due  to  decreased  absorption  of  the  electrolyte  by  the  colloid 
when  the  solution  of  the  former  becomes  concentrated.  G.  B. 

Collodion  Membranes.  S.  Lawrence  Bigelow  and  Adelaide 
Gemberling  ( J .  Amer.  Chem.  Soc.,  1907,  29,  1576 — 1589). — A  study 
has  been  made  of  the  preparation  and  properties  of  collodion  membranes, 
and  a  brief  bibliography  of  the  subject  has  been  compiled.  The 
membranes  can  be  readily  prepared  by  pouring  collodion  on  to  plate 
glass,  or  on  to  the  surface  of  mercury  contained  in  a  shallow  dish,  and 
allowing  it  to  evaporate.  They  can  be  easily  fitted  to  the  ordinary 
form  of  dialyser,  and  secured  in  position  by  painting  the  edges  with 
collodion.  A  comparison  of  the  rate  of  dialysis  of  solutions  of  red 
colloidal  gold,  colloidal  ferric  hydroxide,  and  colloidal  aluminium 
hydroxide  through  gold-beaters’  skin,  collodion,  and  parchment  paper 
has  shown  that  the  dialysis  takes  place  most  rapidly  through  gold¬ 
beaters’  skin,  rather  less  so  through  the  collodion  membrane,  and 
much  less  so  through  parchment  paper. 

The  effect  of  changes  of  temperature  and  pressure  on  the  permeability 
of  collodion  membranes  has  been  investigated.  At  constant  temperature, 
the  quantity  of  water  passing  through  the  membranes  is  nearly  a 
linear  function  of  the  pressure.  At  25°,  a  change  of  1  mm. 
in  the  pressure  causes  a  change  in  the  rate  at  which  water  passes, 
amounting  to  about  0’6%  of  the  volume  of  water  which  passes  when 
the  driving  pressure  is  150  mm.  The  results  of  experiments  on  the 
effect  of  varying  the  temperature  while  the  pressure  is  kept  constant 
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are  irregular,  but  seem,  to  indicate  that  the  temperature  coefficient  is 
not  a  linear  function,  but  increases  slightly  with  the  temperature. 
The  quantity  of  water  passing  in  unit  time  is  approximately 
doubled  when  the  temperature  is  increased  from  20°  to  30°. 

The  effect  of  increasing  the  thickness  of  the  membrane  is  to  reduce 
the  permeability,  but  it  is  found  that  there  are  other  factors  concerned 
which  have  an  even  greater  influence.  Different  samples  of  collodion 
have  different  permeabilities,  but  changes  of  temperature  and  pressure 
produce  the  same  proportional  effect  in  all  cases.  A  membrane 
gradually  becomes  less  permeable  as  its  age  increases,  but  is  usually 
efficient  for  from  one  to  three  months.  E.  G. 

The  Permeability  of  Artificial  Lipoid  Membranes  for  Pro¬ 
ferments.  S.  P.  Swart  ( Biochem .  Zeitsch .,  1907,  6,  358 — 365). — 
The  membranes  were  prepared  by  impregnating  silk  with  cholesterol 
or  with  lecithin.  They  permitted  the  diffusion  of  pepsin  and  rennet 
zymogens  ;  those  prepared  with  lecithin  more  readily  than  those  made 
with  cholesterol.  G.  B. 

Relation  Between  Osmotic  Pressure  and  Surface  Tension. 

A.  Sella  (Atti  R.  Accad.  Lincei ,  1907,  [v],  16,  ii,  384 — 385). — The 
author  indicates  an  inaccuracy  in  the  theoretical  deduction  by  Battelli 
and  Stefanini  (this  vol.,  ii,  233)  of  the  law  stating  that  dilute  solutions 
having  equal  surface  tensions  are  in  osmotic  equilibrium.  T.  H.  P. 

Diffusion  of  Colloids.  Reginald  0.  Herzog  and  H.  Kasarnowski 
( Chem .  Zentr.,  1907,  ii,  661  ;  from  Zeitsch.  Chem.  Ind.  Kolloide,  1907, 
2,  1 — 2). — The  coefficient  of  diffusion  of  the  colloids  examined  is 
shown  to  be  a  physical  constant  which  may  be  determined  without 
difficulty.  The  values  obtained  up  to  the  present  do  not  vary  greatly 
in  magnitude ;  especially  is  this  the  case  with  pepsin  and  rennet,  the 
values  for  which  are  almost  identical.  W.  H.  G. 

Determination  of  Solubility  by  Means  of  Pulfrich’s 
Refractometer.  Yukichi  Osaka  (Mem.  Coll.  Sci.  Eng.  Kyoto ,  1907, 
1,  265 — 273). — The  relation  between  the  index  of  refraction  of  a 
mixture  and  its  components  may  be  represented  with  sufficient 
accuracy  for  the  present  purpose  by  the  equation:  ax  +  bx1  =  3  —  S', 
where  8  and  S'  represent  the  refractometer  readings  for  solvent  and 
solution  respectively,  x  represents  the  concentration  of  the  solution, 
and  a  and  b  are  constants.  From  the  refractometer  readings  for  the 
solvent  and  for  two  solutions  of  known  concentration,  the  values 
of  the  constants  can  be  obtained,  and  hence,  when  the  reading  for  a 
saturated  solution  has  been  observed,  its  concentration  can  be 
calculated. 

The  method  has  been  tested  with  satisfactory  results  for  solutions 
of  benzophenone  in  alcohol  and  potassium  chloride  in  water,  but  the 
value  obtained  for  the  solubility  of  ether  in  water  is  somewhat  higher 
than  that  given  by  former  observers.  G.  S. 
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Velocity  of  Dissolution  of  Solid  Substances.  Ludwik  Bruner 
and  Stanislaw  Tolloczko  ( Zeitsch .  anorg.  Chem.,  1907,  56,  58 — 71. 
Compare  Abstr.,  1904,  ii,  117  ;  1905,  ii,  806). — In  former  papers,  the 
authors  have  shown  that  the  Noyes- Whitney  equation  (Abstr.,  1897, 
ii,  479)  holds  for  the  rate  of  dissolution  of  slightly  soluble  substances, 
and  it  is  now  shown  that,  contrary  to  the  statement  of  Schiirr  (Abstr., 
1904,  ii,  543),  the  equation  also  holds  for  the  rate  of  solution  of  such 
a  soluble  salt  as  sodium  chloride.  The  method  employed  depends  on 
the  passage  of  a  stream  of  solvent  over  the  surface  of  a  large  natural 
crystal  of  salt,  and  pure  water  and  solutions  of  sodium  chloride  of 
various  strengths  were  used  as  solvents. 

The  rate  of  dissolution  of  sodium  chloride  at  a  cubic,  an  octahedral, 
and  a  rhombododecahedral  surface  is  the  same  within  the  limits  of 
experimental  error,  in  accordance  with  Nernst’s  theory  connecting 
velocity  of  solution  and  diffusion.  G.  S. 

Influence  of  Non-electrolytes  and  Electrolytes  on  the  Solu¬ 
bility  of  Gases  in  Water.  James  C.  Philip  [Trans.  Faraday  Soc ., 
1907,  3,  140 — 145). — Supplementary  to  a  paper  already  published 
(Trans.,  1907,  91,  711).  The  author  criticises  Levin’s  statement 
(Abstr.,  1906,  ii,  527)  that  non-electrolytes  have  no  influence  on  the 
solubility  of  other  substances.  Emphasis  is  laid  on  the  fact  that  the 
average  molecular  hydration  increases  with  dilution,  showing  that 
the  cause  which  is  at  work  in  lowering  the  solubility  of  gases  is 
relatively  most  potent  in  dilute  solutions.  The  following  additional 
values  for  the  average  molecular  hydration  in  normal  solution  at  15° 
have  been  deduced  from  Geffcken's  work  (Abstr.,  1904,  ii,  708): 
Na2S04,  28-5  ;  Na2C03,  31 ;  K9S04,  37  ;  K2C03,  30  ;  LiCl,  8  ;  MgS04,  25  ; 
H2S04,  11:5;  HC1,  4-4;  IIN03,  2  5,;  NaOH,  20  5;  KOH,  19  5. 

J.  C.  P. 

Methods  for  Determining  Degree  of  Hydration.  George 
Senter  [Trans.  Faraday  Soc.,  1907,  3,  146 — 152). — A  discussion  of 
the  methods  which  have  been  suggested  for  this  purpose  shows  that 
they  are  all  affected  by  considerable  uncertainty.  On  the  whole,  the 
method  based  on  the  influence  which  electrolytes  and  certain  non¬ 
electrolytes  exert  on  the  solubility  of  gases  in  water  seems  less 
obviously  open  to  objection  than  any  of  the  other  methods. 

J.  C.  P. 

Solutions  of  Metals  in  Non-Metallic  Solvents.  I.  General 
Properties  of  Solutions  of  Metals  in  Liquid  Ammonia.  Charles 
A.  Kraus  [J.  Amer.  Chem.  Soc.,  1907,29,  1557 — 1571). — This  investiga¬ 
tion  has  been  undertaken  with  the  object  of  elucidating  the  nature  of  the 
electrical  conductivity  of  metals,  and  especially  with  reference  to  the 
electron  theory.  It  has  been  found  that  solutions  of  metals  in  non- 
metallic  solvents  exist,  and  have  well-marked  characteristic  properties. 
An  attempt  has  been  made  to  determine  the  molecular  condition  of  the 
metal  in  the  more  dilute  solutions,  to  ascertain  the  relation  between 
the  conducting  process  in  such  solutions  and  that  occurring  in  solutions 
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of  electrolytes,  and  also  to  investigate  the  effect  of  dilution  on  the 
process. 

In  the  present  paper,  an  account  is  given  of  the  properties  of 
solutions  of  metals  in  liquid  ammonia  and  other  non-metallic  solvents. 
Lithium  is  soluble  in  methylamine,  less  so  in  ethylamine,  and  insoluble 
in  propylamine.  Potassium  dissolves  slowly  in  ethylenediamine,  but 
the  solution  is  unstable.  Sodium  and  potassium  are  insoluble  in 
ethylamine,  and  these  metals  and  lithium  are  all  insoluble  in  secondary 
and  tertiary  amines. 

When  a  solution  of  sodium  chloride  in  liquid  ammonia  is  submitted 
to  electrolysis  with  a  lead  cathode  and  a  sodium  amalgam  anode,  a 
solution  of  the  compound,  NaPb2,  is  formed  at  the  cathode.  This 
compound  is  also  produced  when  lead  iodide  is  added  to  a  solution  of 
sodium  in  liquid  ammonia.  Dilute  solutions  of  the  substance  appear 
+  — 

to  contain  the  ions  Na  and  Pb2  3  when  they  are  treated  with  a  solution 
of  a  lead  salt,  lead  is  precipitated  in  a  spongy  form.  Other  metallic 
salts  give  precipitates  containing  lead  and  the  metal  of  the  salt 
employed.  Tin  is  also  soluble  in  a  solution  of  sodium  in  liquid 
ammonia. 

The  solubility  curve  for  sodium  in  liquid  ammonia  has  been  con¬ 
structed  partly  from  the  data  obtained  by  Ruff  and  Geisel  (Abstr., 
1906,  ii,  228)  and  partly  from  conductivity  determinations.  It  is 
shown  that  over  a  certain  range  of  concentration,  two  solutions  of 
sodium  exist  together,  both  containing  less  than  15%  of  sodium,  and 
with  a  critical  solution  point  at  about  -  50°  with  10%  of  sodium. 

The  rate  of  the  reaction  :  Na  +  NH3  =  NaNH24  H  taking  place  in 
a  sealed  tube  has  been  studied.  The  rate  is  approximately  constant 
for  some  days,  and  then  undergoes  a  great  acceleration,  probably  due 
to  the  catalytic  action  of  solid  sodamide  which  gradually ‘separates. 
The  statement  of  Joannis  (Abstr.,  1891,  642)  that  the  rate  of  the 
reaction  is  diminished  by  the  presence  of  hydrogen  was  not  confirmed. 

E.  G. 

Mutual  Solubility  of  Solid  Aromatic  and  the  Corresponding 
Hexahydrogenated.  Compounds.  Luigi  Mascarelli  and  Uoo 
Pestalozza  (Atii  R.  Acccid.  Lincei,  1907,  [v],  10,  ii,  567 — 575). — 
Normal  cryoscopic  behaviour  is  exhibited  by  the  following  hexahydro- 
aromatic  derivatives  when  dissolved  in  the  corresponding  non- 
hydrogenated  compounds  :  cyclohexane  in  benzene 3  1  :  4-dimethylcycfo- 
hexane  in  y-xylene  3  hexaliydronaphthalene  in  naphthalene 3  cyclo- 
hexanol  in  phenol 3  methylcyc^ohexane-2-ol  in  o-cresol  3  methylcycfo- 
hexane-4-ol  in  y-cresol,  and  cyc^ohexanecarboxylic  acid  in  benzoic 
acid.  The  same  is  the  case  when  the  non-hydrogenated  compound  is 
dissolved  in  the  hexahydro-derivative,  except  (1)  with  benzene  and 
cyc/ohexane  (this  vol.,  ii,  602),  these  two  compounds  evidently  forming 
solid  solutions  3  the  freezing-point  of  mixtures  of  the  two  compounds 
indicates  that  each  of  these  is,  in  the  solid  state,  soluble  to  a  limited 
extent  in  the  other ;  (2)  with  phenol  in  cycfohexanol,  the  latter 
becoming  gummy  and  opaque  near  its  solidifying  temperature,  which 
is  indefinite.  T.  H.  P. 
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Electrolytic  Dissociation  of  Partially  Neutralised  Weak 
Acids.  Yuko  Mori  (Mem.  Coll.Sci.  Eng.  Kyoto,  1907, 1,  205 — 210). — 
In  a  recent  paper,  Osaka  (Abstr.,  1905,  ii,  804),  on  the  basis  of  the 
electrolytic  dissociation  theory,  has  made  certain  deductions  with 
regard  to  the  magnitude  and  variation  with  dilution  of  the  hydrogen 
ion  concentration  in  a  solution  of  a  weak  acid,  and  of  a  mixture  of 
two  weak  acids  in  equivalent  proportions,  partly  neutralised  by  a 
strong  base.  These  deductions  have  now  been  subjected  to  experi¬ 
mental  proof,  and  it  is  shown  that  the  variation  with  dilution  is 
exactly  in  accordance  with  expectation,  but  the  observed  and  calculated 
values  of  the  dissociation  constants  are  only  in  moderate  agreement. 

G.  S. 

The  Dissociation  Theory  in  its  Application  to  Light 
Absorption.  George  Budorf  ( Chem .  Zentr.,  1907,  ii,  202 — 203  ; 
from  Zeitsch.  wiss.  Photographic,  Photophysik  u.  Photochemie,  1907,  5, 
24 — 28). — Solutions  *of  magenta  do  not  follow  Beer’s  law.  It  is 
possible  to  calculate  the  degree  of  dissociation  of  this  substance  in 
very  dilute  solutions  «iY/23,000)  from  the  observed  change  in  the 
extinction  coefficient  on  dilution.  The  values  so  obtained  agree  with 
those  calculated  by  means  of  Ostwald’s  dilution  law.  Since  electrical 
conductivity  measurements  in  such  dilute  solutions  would  show  seem¬ 
ingly  complete  dissociation,  it  follows  that  the  measurement  of  the 
light  absorption  is  suitable  for  the  investigation  of  such,  dilute 
solutions.  W.  H.  G. 

Theory  of  Hydrolysis.  Paul  Pfeiffer  (. Her .,  1907,  40, 

4036 — 4042). — Werner  considers  that  the  salts  of  the  heavy  metals 
belong  to  the  aquo-salt  type,  hence  that  author’s  theory  of  hydrolysis 
(this  vol.,  i,  189,  238;  ibid.,  ii,  560),  in  the  first  instance  a  generalisa¬ 
tion  of  the  behaviour  of  the  hydroxylo-  and  aquo-compounds  studied  by 
the  present  author  (Abstr.,  1906,  i,  531 ;  this  vol.,  i,  1072  ;  ii,  694)  and 
by  Werner  ( loc .  cit.),  must  apply  also  to  the  salts  of  the  heavy  metals. 
Although  hydrolysis  may  be  expressed  by  the  same  mathematical 
formulae,  whether  conceived  as  taking  place  according  to  Arrhenius’s 
or  to  Werner’s  theory,  the  processes  implied  by  these  theories  differ 
fundamentally.  According  to  Arrhenius’s  theory,  hydrolysis  depends 
on  the  dissociation  of  water  into  its  ions,  and  is  limited  by  the  com¬ 
peting  attractions  of  the  hydrogen  and  metal  ions  for  the  hydroxyl 
ions,  whereas,  according  to  Werner’s  view,  the  aquo-metal  ion  exists  in 
equilibrium  with  the  hydroxylo-metal  and  hydrogen  ions,  from  which 
it  follows  that  the  extent  of  the  hydrolysis  in  any  case  depends  on  the 
combining  power  of  the  hydrogen  ions  with  the  particular  hydroxylo- 
metal  ion.  The  term  “  constant  of  complex  formation  ”  is  suggested 
for  the  reciprocal  hydrolysis  constant. 

The  amphoteric  behaviour  of  certain  metallic  hydroxides  may  be 
explained  by  Werner’s  theory  of  hydrolysis.  Thus,  in  the  formation  of 
salts  by  the  action  of  acids  on  zinc  hydroxide,  it  is  considered  that 
hydrogen  ions  are  added  to  the  hydroxyl  groups  forming  the  bivalent 
positive  diaquo-zinc  ion,  Zn(OH2)2",  whilst,  in  the  action  of  alkalis  on 
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the  hydroxide,  one  or  more  hydroxyl  ions  are  added  to  the  zinc, 
forming  a  negative  polyhydroxylo-zinc  ion  such  as  Zn(OH)3 . 

G.  Y. 

Hydrolysis  of  Salts  in  Aqueous  Alcohol.  Albert  Vesterberg 
(Arkiv  Kent.  Min.  Geol.,  1907,  2,  No.  37,  1 — 18). — In  the  presence  of 
alcohols,  feeble  acids  can  often  be  titrated  directly,  this  being  the  case 
with  boric  acid  in  solutions  containing  a  suitable  proportion  of 
glycerol  or  mannitol.  Whether  this  is  due  to  the  formation  of 
complexes  or  to  the  suppression  of  the  hydrolysis  of  the  salts  of  these 
acids  in  some  other  way  is  uncertain.  The  author  has  studied  the 
hydrolysis  of  aniline  acetate  and  hydrochloride,  carbamide  acetate  and 
hydrochloride,  and  sodium  phenoxide  in  alcohol  of  varying  con¬ 
centration,  the  conductivity  of  the  solutions  being  measured  at  18° 

Aniline  acetate  is  hydrolysed  to  a  considerably  greater  extent  in 
aqueous  alcohol  than  in  pure  water,  the  degree  of  hydrolysis  increasing 
regularly  with  the  alcohol  content  (compare  Wislieenus  and  Stoeber, 
Abstr.,  1899,  i,  192  ;  1902,  i,  202).  Aniline  hydrochloride  also 
undergoes  hydrolysis  more  readily  in  aqueous  alcohol  than  in  water, 
and  carbamide  acetate  is  almost  completely  hydrolysed  in  80%  alcohol. 
The  results  obtained  with  carbamide  hydrochloride  seem  to  indicate 
that  this  salt  is  hydrolysed  to  a  less  extent  by  aqueous  alcohol  than 
by  water. 

In  aqueous  alcohol,  acetic  acid,  like  salicylic  acid  and  other  acids  of 
medium  strength  (compare  Godlewski,  Abstr.,  1904,  ii,  701),  follows 
Ostwalds  dilution  law.  T.  H.  P. 

Criteria  of  Pseudo- Acids.  Harald  Lunden  ( Arkiv  Kem.  Min. 
Geol.,  1907,  2,  No.  28,  1 — 10). — The  author  replies  to  Hantzsch’s 
criticisms  (Abstr.,  1906,  ii,  651)  on  his  work  on  amphoteric  electro¬ 
lytes  (Abstr.,  1906,  ii,  265).  Hantzsch’s  view  that  abnormal 
hydrolysis  is  sufficient  to  stamp  a  compound  as  a  pseudo-acid  is 
controverted.  The  grounds  on  which  he  assumes  a  hydrolysis  to  be 
abnormal  are,  in  many  instances,  as  follows  :  (1)  if  a  sodium  salt  has 
a  neutral  reaction,  its  hydrolysis  must  be  less  than  that  of  sodium 
acetate.  (2)  If  the  hydrogen  compound  has  a  neutral  reaction,  its 
dissociation  constant  must  be  less  than  that  of  phenol,  for  the  latter, 
at  the  same  dilutions,  reacts  distinctly  acid.  The  first  of  these  criteria 
is  shown  to  be  inadmissible,  since  the  magnitude  of  the  experimental 
errors  is  sufficient  to  explain  the  absence  of  an  alkaline  reaction.  As 
regards  method  (2),  the  author  obtains  for  the  dissociation  constant  of 
iaonitrosoacetone  the  value  ka  3 ’8  x  10-9  from  the  hydrolysis  of  ethyl 
acetate,  and  the  value  ka  4*6  x  10-9  from  conductivity  measurements  ; 
the  agreement  between  these  two  numbers  shows  that  the  hydrolysis 
is  not  abnormal  in  this  case.  Further,  the  dissociation  constant  of 
isonitrosoacetone  as  a  base,  kb,  is  found  to  be  slightly  less  than 
1  x  10“ 14.  A  0T63Y  solution  of  isonitrosoacetone  renders  litmus 
solution  somewhat  more  red  than  a  phenol  solution  of  equivalent 
concentration,  from  which  result  it  cannot  be  concluded  that  isonitroso- 
acetone  is  a  pseudo-acid.  The  dissociation  of  wonitrosomethyl- 
pyrazolone  is  also  found  to  be  normal. 
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A  trustworthy  criterion  for  intramolecular  rearrangement  during 
salt-formation  is  found  in  the  slowness  of  neutralisation. 

T.  H.  P. 

Colloidal  Solution.  Robert  H.  Bradbury  ( Chem .  Zentr.,  1907, 
ii,  771 ;  from  J.  Franklin  Inst.,  1907,  103,  383 — 396). — A  paper  deal¬ 
ing  chiefly  with  the  properties  of  colloidal  and  crystalloidal  solutions 
and  the  differences  existing  between  them  and  suspensions. 

W.  H.  G. 

Systematic  Classification  of  Colloids.  Wolfgang  Ostwald 
(Chem.  Zentr.,  1907,  ii,  120 — 121  ;  from  Zeitsch.  Chem .  Ind.  Kolloide, 
1907,  i,  291 — 300). — A  paper  dealing  with  the  systematic  classi¬ 
fication  of  colloidal  solutions  regarded  as  polyphase  systems. 

W.  H.  G. 

Molecular  Weight  and  Magnitude  of  the  Particles  of 
Colloids.  Reginald  O.  Herzog  (Chem.  Zentr.,  1907,  ii,  661  ;  from 
Zeitsch.  Chem.  Ind.  Kolloide,  1907,  2,  2 — 3). — Colloidal  solutions 
exhibit  a  very  small  or  unobservable  osmotic  pressure,  but  the  relation¬ 
ship  existing  between  the  mol.  wt.  and  size  of  the  particles  of  colloids 
is  not  yet  clear.  W.  H.  G. 

Precipitation  and  Adsorption  of  Colloids.  Herbert  Freund- 
lich  (Chem.  Zentr.,  1907,  ii,  201 — 202  ;  from  Zeitsch.  Chem.  Ind. 
Kolloide,  1907,  i,  321 — 331). — The  weight  of  a  substance,  xjm, 
adsorbed  by  unit  weight  of  the  adsorbing  substance  is  not  pro¬ 
portional  to  the  concentration  of  the  solution,  c ,  but  follows  the 
equation  xjm  =  acVp,  where  a  and  p  are  constants ;  the  value  1/jo 
lies  between  0'1  and  0'4.  When  the  anion  is  adsorbed  more 
than  the  cation,  as  is  the  case  with  organic  salts  of  the  light 
metals,  the  concentration  of  the  cation  necessary  to  produce  precipita¬ 
tion  increases  with  the  extent  to  which  the  anion  is  adsorbed ;  thus 
potassium  formate  precipitates  more  readily  than  potassium  acetate, 
since  the  acetate  anion  is  adsorbed  more  than  the  formate  anion. 

W.  H.  G. 

Liquid  Crystals  of  Two  New  Compounds  of  Cholesterol. 
Paul  Gaubert  (Compl.  rend.,  1907,  145,  722 — 725.  Compare 

Lehmann,  Abstr.,  1906,  ii,  836). — By  heating  cholesterol  for  half  an 
hour  with  glycollic  acid,  a  compound  is  obtained  which,  after  repeated 
recrystallisation  from  bromoform,  forms  white,  nacreous  needles. 
When  this  is  examined  microscopically  whilst  being  gradually  heated, 
the  double  refraction  observed  at  first  diminishes  as  the  temperature 
rises  from  110°,  then  the  crystals  cease  to  act  on  parallel  polarised 
light,  but  examination  in  a  convergent  beam  reveals  the  cross  of 
uniaxial  crystals.  At  this  instant,  a  slipping  of  the  micro-cover  glass 
shows  that  the  substance  is  already  liquid,  and  on  further  rise  of 
temperature  the  cross  disappears,  the  liquid  becoming  isotropic.  The 
passage  of  the  anisotropic  to  the  isotropic  liquid  cannot  be  observed  by 
the  naked  eye  in  the  case  of  the  pure  substance,  but  this  can  be  done 
with  a  product  containing  a  slight  excess  of  glycollic  acid,  or  the 
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reverse  change  can  be  seen  whilst  cooling.  If  the  substance  is  pure,  the 
anisotropic  liquid  crystals  solidify  suddenly,  but  in  the  presence  of  a 
slight  amount  of  glycollic  acid  they  are  stable  at  a  low  temperature, 
becoming  more  and  more  pasty. 

Longer  heating  of  cholesterol  with  glycerol  gives  a  substance 
having  similar  properties.  The  m.  p.  to  an  isotropic  liquid  is  145° 
(approx.) ;  the  anisotropic  liquid,  which  is  rather  more  viscous  than 
glycerol,  solidifies  at  115°  (approx.),  giving  solid  crystals  in  the  form 
of  spherolites.  Fused  malachite-green  colours  the  liquid  crystals  of 
the  two  esters  and  renders  them  polychroic. 

Pure  fused  cholesterol  solidifies  in  two  modifications,  one  of  which 
forms  beautiful  spherolites  having  helical  scrolls  (compare  Wallerant, 
Abstr.,  1906,  ii,  838).  E.  H. 

Distribution  of  a  Base  between  Two  Acids.  Alfred  Thiel 
and  Hermann  Roemer  ( Zeitsch .  physikal.  Ghem.y  1907,  01,  114 — 126). 
— Formulae  are  deduced  for  the  equilibrium  between  a  strong  base  and 
two  monobasi  acids  in  solution,  and  for  the  conductivity  of  a  partly 
neutralised  mixture  of  the  two  acids.  The  validity  of  the  formulae  is 
conditional  on  the  assumptions  (1)  that  the  law  of  mass  action  is 
applicable  to  each  electrolyte  involved  ;  (2)  that  the  two  acids  are 
present  in  equivalent  quantities,  and  (3)  that  the  two  normal  salts  are 
dissociated  to  an  equal  extent. 

Experiments  in  which  solutions  containing  equivalent  quantities  of 
acetic  and  monochloroacetic  acids  were  neutralised  to  different  extents 
with  sodium  hydroxide  show  that  the  conductivity  of  such  a  partly 
neutralised  solution  can  be  satisfactorily  calculated  by  the  authors’ 
formulae.  J.  0.  P. 

Conditions  of  Equilibrium  in  the  Systems  Zinc  Sulphate — 
Ammonia — Water.  Mdme.  N.  Zubkowskaia  (J.  Russ.  Phys.  Chem. 
1907,  39,  989 — 1000). — The  system  was  investigated  according  to 
Kuriloff’s  method  (Abstr.,  1906,  ii,  349)  for  the  system  zinc  chloride, 
ammonia,  and  water.  Three  stages  were  observed  :  (1)  precipitate 
increasing;  (2)  precipitate  decreasing;  (3)  reappearance  of  a  pre¬ 
cipitate. 

In  the  first  stage,  the  relation  Zn  :S04  =  4  : 1  and  the  precipitate  is 
most  probably  ZnS04,3Zn(0H)2.  At  the  transition  from  stage  (1)  to 
(2),  Zn:NH3  =  l:l,  and  the  whole  solution,  which  is  probably  a 
pseudo-solution,  coagulates  at  this  point;  at  the  same  time  the  crystal¬ 
line,  basic  salt  is  tranformed  into  a  colloid,  and  when  the  process  is 
completed  the  colloid  commences  to  settle,  coagulation  is  no  longer 
complete,  and  stage  (2)  passes  into  stage  (3).  It  was  observed  in  several 
cases  that  as  the  amount  of  precipitate  diminishes,  so  the  proportion  of 
zinc  :  sulphate  in  the  precipitate  increases,  thus  the  last  traces  of  zinc 
sulphate  are  not  dissolved  until  the  whole  of  the  zinc  hydroxide  has 
passed  into  the  pseudo-solution.  No  definite  compounds  are  formed  in 
stage  (2),  which  is  characterised  by  an  increasing  concentration  of 
ammonia.  It  is  considered  that  ZnS04,3Zn(0H)2  is  the  only  basic  zinc 
sulphate  which  exists  as  a  definite  chemical  compound.  Z.  K. 
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Equilibrium  between  Reciprocal  Salt  Pairs.  Yukichi  Osaka 
and  Jingoro  Yamasaki  (Mem.  Cott.  Sci.Eng.  Kyoto,  1907,  1,  173 — 175. 
Compare  Meyerhoffer,  Abstr.,  1906,  ii,  12). — Solutions  of  potassium 
carbonate  and  sulphate,  the  total  concentration  of  which  was  O'SY, 
were  boiled  with  strontium  carbonate  and  sulphate  in  a  silver  flask 
until  equilibrium  was  attained,  and  it  was  then  found  that  the  mean 
value  at  100°  for  the  ratio  K2S04 :  K2C03  was  95:1.  G.  S. 

Dynamic  Isomerism.  Henry  E.  Armstrong,  Thomas  M.  Lowry, 
Sidney  Young,  James  J.  Dobbte,  Arthur  Lapworth,  and  Martin 
O.  Forster  (Brit.  Assoc.  Report ,  1906,  76, 157 — 159). — The  report  refers 
to  recent  determinations  of  the  proportions  in  which  isodynamic  com¬ 
pounds  are  in  equilibrium  in  solution,  and  summarises  the  results  of 
four  investigations.  G.  T.  M. 

Kinetics  of  the  Introduction  of  Acids  into  the  Diazoacetic 
Ester  Molecule,  especially  with  the  Aid  of  Neutral  Salts. 
Georg  Bredig  and  Phil.  F.  Ripley  [and,  in  part,  W.  Fraenkel]  (Ber.} 
1907,  40,  4015—4026). — The  inhibition  or  retardation  of  the  decom¬ 
position  of  ethyl  diazoacetate  by  dilute  acids  by  addition  of  neutral 
salts  was  explained  previously  (Fraenkel,  this  vol.,  ii,  746)  as  depend¬ 
ing  on  the  simultaneous  occurrence  of  another  reaction  resulting  in  the 
formation  of  a  nitric  ester  of  ethyl  glycollate.  This  has  now  been 
confirmed  in  the  following  manner  :  an  aqueous-alcoholic  solution  of 
ethyl  diazoacetate  and  sodium  chloride  was  made  slightly  acid  to 
methyl-orange  with  hydrochloric,  nitric,  or  sulphuric  acid,  when  a 
slight  evolution  of  nitrogen  took  place  and  the  mixture  became 
neutral ;  the  treatment  with  acid  was  repeated  until  the  mixture 
remained  acid  on  heating.  The  ethereal  extract  of  the  product  after 
evaporation  and  hydrolysis  with  alcoholic  potassium  hydroxide  gave 
with  silver  nitrate  a  heavy  chloride  precipitate  (compare  Curtius, 
Abstr.,  1884,  987).  The  product  obtained  in  the  same  manner  from 
the  reaction  in  presence  of  sodium  sulphate  contained  sulphuric  acid, 
presumably  in  consequence  of  the  formation  of  the  sulphate, 
S02(OCH2*C02Et)9. 

The  formation  of  such  esters  must  be  possible  in  the  presence  of  the 
acid  only,  but  in  this  case,  consequent  on  the  greatly  diminished  anion 
concentration,  can  take  place  to  only  a  very  small  extent,  which  may 
be  detected  in  some  cases  by  an  apparent  diminution  of  the  uni- 
molecular  constant  for  the  velocity  of  the  evolution  of  the  nitrogen. 

From  the  discussion  of  the  kinetics  of  the  side-reaction,  it  is  concluded 
that  the  ratio  of  ethyl  chloroacetate  formed  in  presence  of  sodium 
chloride  to  the  total  ethyl  diazoacetate  decomposed  must  increase  with 
the  concentration  of  the  chlorine  anions,  but  must  be  independent  of 
the  original  concentrations  of  the  ethyl  diazoacetate  and  of  the  free  acid, 
and  experimental  results  are  quoted  showing  that  this  is  the  case.  It 
is  found  further  that  the  extent  to  which  the  side-reaction  takes  place 
depends  on  the  nature  of  the  halogen  anion ;  thus  under  the  same 
conditions,  but  with  potassium  chloride,  bromide,  and  iodide,  the 
formation  of  the  ethyl  halogenoacetate  amounts  to  48*7%,  66*7%,  and 
84*3%,  respectively  of  the  total  reaction.  G.  Y. 
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Catalysis  by  Chromic  Acid  and  its  Salts.  II.  Eugen 
Spitalsky  (Zeitsch.  anorg.  Chem.,  1907,  56,  72 — 108.  Compare  this 
vol.,  ii,  338). — The  velocity  of  decomposition  of  hydrogen  peroxide  by 
free  chromic  acid  at  25°  has  been  investigated  by  measuring  the  rate 
of  evolution  of  oxygen,  as  described  in  the  previous  paper. 

When  the  peroxide  is  present  in  considerable  excess,  the  rate  at 
which  it  is  decomposed  is  nearly  independent  of  its  concentration,  being 
approximately  proportional  to  the  cube  root  of  the  peroxide  con¬ 
centration,  but  when  the  peroxide  concentration  has  diminished  to  such 
an  extent  that  the  ratio  H202  :„Cr03  is  not  more^than  10:1,  the  velocity 
suddenly  rises  to  two  or  three  times  its  former  value  and  then  falls 
rapidly  to  zero,  the  peroxide  being  completely  decomposed.  The 
decomposition  is  relatively  less  rapid  the  greater  the  initial  peroxide 
concentration  for  a  definite  concentration  of  chromic  acid.  When  the 
peroxide  is  present  in  considerable  excess,  the  rate  of  decomposition  is 
approximately  proportional  to  the  chromic  acid  concentration.  The 
reaction  velocity  at  any  instant  is  completely  determined  by  the 
peroxide  and  chromic  acid  concentrations  at  that  instant,  for  example, 
the  sharp  maximum  in  the  velocity  curve  occurs  at  the  same  peroxide 
concentration  for  a  definite  chromic  acid  concentration,  independent  of 
the  initial  concentration  of  the  peroxide.  After  the  reaction,  it  is 
found  that  about  28%  of  the  chromic  acid  has  been  reduced,  and  this 
proportion  is  independent  of  the  initial  peroxide  concentration  and 
nearly  independent  of  the  chromic  acid  concentration. 

It  is  probable  that  the  phenomena  in  question  are  best  accounted 
for  by  rapid  changes  in  the  condition  of  the  catalyst,  but  no  definite 
results  in  this  direction  have  yet  been  obtained. 

It  is  pointed  out  that  the  course  of  the  reaction  resembles  in  certain 
important  respects  that  of  enzyme  reactions.  G.  S. 

Catalysis  by  Acids  and  Bases  of  the  Mutarotation  of 
Dextrose.  C.  S.  Hudson  (J.  Amer.  Ghem.Soc.,  1907,  29,  1571 — 1576). 
— The  rate  of  mutarotation  of  dextrose  is  largely  influenced  by  the 
presence  of  acids  and  alkalis,  but  is  not  much  affected  by  neutral 
substances  which  do  not  undergo  hydrolysis  in  solution.  Experiments 
have  been  made  with  the  object  of  determining  the  relation  between 
the  concentration  of  the  catalysing  agent  and  the  acceleration 
produced. 

The  rate  of  mutarotation  at  24*7°  has  been  determined  in  solutions 
of  hydrochloric  acid  of  concentrations  from  0*001  to  0  1  gram-mol. 
per  litre,  and  the  results  show  that  a  linear  relation  exists  between 
the  concentration  of  the  hydrogen  ions  and  the  rate  of  mutarotation, 
and  that  in  these  solutions  the  influence  of  the  hydroxyl  ions  is 
negligible.  Osaka  (Abstr.,  1901,  i,  127)  has  stated  that  the  rate 
of  mutarotation  is  proportional  to  the  square  root  of  the  concentration 
of  the  hydrogen  ions,  but  it  is  found  that  this  is  only  true  for 
concentrations  of  hydrochloric  acid  between  0*01  and  0*10  gram-mol. 
per  litre. 

From  the  values  obtained  by  Osaka  for  the  rate  in  alkaline 
solution  and  the  values  now  found  for  it  in  acid  solution,  the  rate 
of  mutarotation  of  dextrose  at  25°  in  aqueous,  acid,  or  alkaline 
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solution  is  shown  to  be  given  by  the  expression  :  0*0096  +  0,258(H*)  + 
9750(OH').  Hydroxyl  ions  exert  a  catalytic  action  on  the  muta- 
rotation  which  is  nearly  40,000  times  as  strong  as  that  exerted 
by  hydrogen  ions,  and,  for  this  reason,  feebly  acid  solutions  show  a 
lower  rate  of  mutarotation  than  that  observed  in  pure  water.  This 
retardation  or  negative  catalysis  has  been  determined  in  a  solution 
containing  0-001  gram-mol.  of  hydrogen  chloride  per  litre,  and  has 
been  found  to  be  in .  accordance  with  that  given  by  the  above 
expression.  E.  G. 

Physiological  Catalysis.  Georg  Bredig  ( Centr .  Baht.  Par.,  1907, 
19,  485 — 494.  Compare  this  vol.,  i,  372). — -A  reply  to  Bokorny’s 
criticisms  (this  vol.,  ii,  184;  Centr.  Baht.  Par.,  1907,  18,  737).  The 
author  enumerates  the  analogies  in  the  action  of  enzymes  and  colloidal 
metals  as  catalytic  agents,  and  justifies  his  application  of  the  term 
“inorganic  ferment”  to  colloidal  platinum.  G.  S. 

Variation  of  the  Mass  of  the  Electrons  in  the  Interior  of  the 
Atom.  Henri  Pellat  ( Compt .  rend.,  1907,  145,  673 — 676). — The 
author  considers  that  the  enormous  number  of  spectral  rays  emitted 
by  an  element  can  be  explained  without  the  assumption  of  more  than 
a  limited  number  of  identical  corpuscles  in  the  interior  of  the  atom. 
The  mass  of  a  corpuscle  not  only  depends  on  its  velocity,  but  may  vary 
by  reason  of  the  magnetic  fields  which  result  from  the  motion  of  two 
or  more  corpuscles  encroaching  on  one  another.  When  such  encroach¬ 
ment  takes  place,  the  sum  of  the  masses  of  two  corpuscles  may  be 
greater  or  less  than  the  sum  of  the  masses  of  the  isolated  corpuscles. 
Two  corpuscles  revolving  with  nearly  the  same  velocity  in  the  same 
direction  may  thus  be  influenced  during  a  certain  number  of  revolutions, 
whilst  during  a  large  number  of  revolutions  the  corpuscles  will  have 
their  normal  masses.  The  variable  corpuscular  masses  found  in  con¬ 
nexion  with  the  Zeeman  effect  and  the  small  masses  corresponding 
with  the  observed  magnetic  displacement  of  certain  absorption  bands 
are  explainable  on  the  view  put  forward.  H.  M.  D. 

Number  of  Electrons  in  an  Atom.  Norman  Campbell  ( Proc . 
Carnb.  Phil .  Soc.,  1907,  14,  287 — 291). — If  the  energy  liberated  by  a 
radium  atom  in  its  disintegration  represents  the  potential  energy  of 
the  electrons  in  their  orbits,  the  number  of  electrons  in  the  radium 
atom  can  be  calculated  if  the  average  energy  of  an  electron  is  known. 
An  estimate  of  this  is  obtained  by  assuming  that  the  potential  energy 
which  is  liberated  when  the  orbit,  in  which  an  electron  moves,  becomes 
unstable  is  of  the  same  order  of  magnitude  as  the  maximum  kinetic 
energy  which  the  electron  can  possess  without  breaking  free  from  that 
orbit.  This  maximum  kinetic  energy  is  identified  with  the  least 
kinetic  energy  possessed  by  an  electron  moving  outside  an  atom,  and 
this,  according  to  Thomson’s  measurements,  is  6 ’1  x  10~n  ergs.  Prom 
this,  the  number  of  electrons  in  the  radium  atom  is  found  to  be 
2 -5  x  105,  which  agrees  closely  with  the  older  estimate  based  on  the 
mass  of  the  atom.  H.  M.  D. 
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Valency  Question.  Walter  Peters  ( Zeitsch .  Elektrochem .,  1907, 
13,  657 — 659). — On  Helmholtz’s  electron  theory  of  affinity,  the  forces 
acting  between  the  atoms  of  a  molecule  are  nearly  independent  of  the 
masses  of  the  atoms.  Hence  if  two  gases  have  the  same  number  of 
atoms,  the  same  molecular  heat,  and  the  same  ratio  of  specific  heats  at 
constant  pressure  and  volume,  they  have  the  same  total  energy  and 
also  the  same  internal  energy  at  any  temperature,  and  therefore  the 
total  number  of  affinities  acting  between  their  atoms  must  be  the 
same.  A  number  of  examples  illustrating  this  conclusion  are  given. 

T.  E. 


Free  Path  and  Number  of  Electrons  in  Metals.  L.  Bloch 
( Compl .  rend.,  1907,  145,  754 — 757). — Drude’s  experimental  results 
(Ann.  Phys.Chem.,  J890,[iii],  39,  537  ;  1891,  [iii],  42, 189)  do  not  agree 
with  the  formula  n2x  =  T ,  where  n  is  the  index  corresponding  with 
the  period  1\  x  the  coefficient  of  absorption,  and  the  conductivity  in 
electrostatic  units.  The  author  has  made  a  series  of  calculations  to 
determine  whether  the  formula  n^x  —  er^T,  where  has  the  value 


2  A1e2sin2~2  j mq 


2  (in  which  q  =  27r/T  the  frequency,  t2  is  the  duration 


of  the  mean  path,  and  PP  the  number  of  mean  paths  per  unit  of 
volume  and  unit  of  temperature),  proposed  by  J.  J.  Thomson, 
is  in  accordance  with  Drude’s  values.  Since  Nlt2  — IST  the  num¬ 
ber  of  free  electrons  per  unit  volume,  Thomson’s  value  may  be 

2/2m)/^sin2 


written  crA  =  (NeH 


qj  /MA2\ 
2/\  2/  /’ 


of  which  a  particular  value 


is  = 
sin 


2  /  \2 


Then  assuming  the  truth  of  the  expression  n2x/<r\T  = 
,  of  which  the  left  hand  quantity  is  known  from  Drude's 


measurements,  it  is  required  to  find  the  value  of  t2.  N  can  be  found 
from  t2,  and  the  numbers  found  for  N  and  t2  are  compared  with  the 
values  deduced  from  the  electron  theory  of  metals.  A  table  is  given 
of  the  results  calculated  for  the  metals  studied  by  Drude,  using  the 
sodium  D-line  (7T=2  x  10~15).  These  results  show  that  all  the  mean 
paths  have  a  duration  (t2)  of  the  same  order,  the  values  of  t2  being 
greatest  for  the  best  conductors  ;  they  support  Larmor’s  view  (Phil. 
Mag.,  1907,  [vi],  14,  312)  that  the  paths  are  of  the  order  of  the 
atomic  dimensions  (10-8)  and  probably  less  than  10“7,  and  agree  with 
his  values  for  the  numbers  of  electrons  per  unit  volume.  The  values 
obtained  for  the  numbers  of  atoms  of  metal  per  c.c.  (.A^)  are  greater 
than  those  obtained  by  Drude,  over  which  they  have  the  advantage  of 
being  larger  for  the  better  conductors  ;  they  contradict  J.  J.  Thomson’s 
hypothesis  that  the  values  of  N/N^  will  be  equal  to  the  atomic 
weights.  E.  H. 


The  Evolution  of  the  Elements.  Frederick  Soddy  (Brit.  Assoc. 
Report,  1906,  70,  122 — 131). — The  report  contains  a  brief  resume  of 
the  various  views  held  in  the  past  with  regard  to  the  nature  and 
origin  of  the  chemical  elements,  followed  by  a  discussion  of  the  results 
obtained  in  the  study  of  the  radioactive  elements.  G.  T.  M. 
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New  Method  of  Simultaneously  Determining  the  Exact 
Atomic  Weights  of  all  the  Elements  Present  in  a  Single 
Chemical  Reaction.  Gustave  D.  Hinrichs  ( Compt .  rend.,  1907, 
145,  715—718.  Compare  Abstr.,  1893,  ii,  317).— If  x,  y,  z  .  . .  are 
the  errors  in  the  experimental  values,  X,  Y,  Z  .  .  .  the  absolute  atomic 
weights  (round-number  values)  giving  X+x,  Y  +  y,  Z  +  z,  .  .  ,  for  the 
exact  atomic  weights,  and  AX,  AY,  A Z,  .  .  .  the  variations  produced 
in  the  atomic  ratio  R  by  an  increase  of  one  hundred-thousandth  of  the 
atomic  weight,  then  xAX  +  yAY+zAZ+  ...  =  10e  represents  the 
equation  of  condition  where  e  is  the  analytical  excess.  This  equation 
for  two  variables  represents  a  line,  for  three,  a  plane.  Having  con¬ 
structed  such  a  graph  for  a  given  research,  the  perpendicular  from  the 
origin  on  it  gives  the  minimum  deviation  of  experiment  from  the 
absolute  value,  and  the  projections  of  this  perpendicular  on  the  axes 
X,  Y,  Z  are  the  linear  errors  from  which  the  values  of  x,  y,  and  z 
are  obtained.  Applying  this  method,  the  author  finds  the  values 
35’5  —  0000307  and  108  +  0*00032  for  the  exact  atomic  weights  of 
chlorine  and  silver,  and  shows  that  the  absolute  atomic  weights  are 
identical  with  the  exact  atomic  weights.  From  the  work  of  TJrbain 
on  terbium,  and  of  Curieon  radium,  the  values  H=  1  —0  0000007,  0  = 
16  -  0*0000007,  Tb  =  159  +  0*0000542,  and  ltd  =  226*5  are  calculated. 

E.  H. 

Theory  of  Bases.  Alfred  Werner  ( Ber .,  1907,  40,  4133 — 4145). 
— The  author  in  previous  researches  has  studied  the  properties  of  ten 
different  series  of  metalammine  compounds,  which  are  characterised 
by  having  hydroxyl-groups  directly  attached  to  the  metal  atom.  In 
the  investigation  of  these  hydroxyl-compounds,  facts  have  been 
ascertained  which  allow  of  generalisations  with  respect  to  other 
types  of  bases,  their  relations  towards  acids,  and  their  facts  of 
hydrolysis  and  electrolytic  dissociation.  In  this  paper,  the  author 
gives  a  summary  of  his  views.  A.  McK. 

Constitution  of  Basic  Salts  and  Analogously  Constituted 
Complex  Salts.  I.  Alfred  Werner  ( Bei\ ,  1907,  40,  4441 — 4449). 
— A  theoretical  paper  dealing  with  the  classification  and  constitution 
of  basic  salts. 

In  the  last  three  communications  on  complex  metal  ammonias  (this 
vol.,  i,  482,  1012  ;  ii,  965),  the  author  has  shown  that  certain  metallic 
dihydroxy-compounds,  such  as  [(HO)2Co(NH8)4]X  and  [(HO)2CoEn2]X, 
are  capable  of  forming  complex  compounds  with  various  metallic  salts, 
the  two  OH  groups  in  virtue  of  their  residual  affinities  combining 
with  the  metal  of  the  salt.  This  combination  may  be  represented  as 
•OH 

follows :  X(A4Co  ">MXm,  where  M  is  the  metal.  Although  the 
•OH 

nature  of  the  metal  and  of  the  amine  in  the  complex,  ^A4M<Cq^^, 

will  modify,  to  some  extent,  the  power  of  the  OH  groups  to  form 
complex  compounds,  it  should  nevertheless  be  possible  for  metallic 
dihydroxides  uncombined  with  ammonia  to  behave  in  the  same 
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manner  as  those  combined  with  ammonia.  Consequently,  it  should  be 
possible  to  obtain  ammonia-free  compounds  corresponding  with  the 
hexol-,  tetrol-,  and  diol-series  of  arpmoniumcobalt  compounds,  and 


containing  the  complex  radicles: 

m(ho)m} 


HO 

HO 


M>],  and 


In  the  present  paper,  it  is  shown  that  a  large  number  of  basic  salts 
which  have  already  been  prepared  may  be  considered  as  belonging  to  the 

"  'HOr  “ 


hexol  series,  for  example : 


Cu^ 


HO 

HO 


Cu 


TT 


Ca 


HOn 
HOUa  >3 


^3 


C12,13H20 


;  Zn(HOZn 


so. 


Br„ 


By  replacing  the  hydrogen  atoms  of  the  OH  groups 

'  ,RV  “ 


x. 


apparatus  is 
apparatus. 


by  acid  radicles,  compounds  of  the  type  j~M 

are  obtained.  Thus,  when  R  =  POgM,  As03M,  or  V 03M, 
the  compounds  are  members  of  the  apatite  group,  for 
example,  [Ca3(P04).2]3CaF2,  apatite ;  [Pb3( As04)2]3PbCl2, 
mimetesite  ;  [Pb3(V04)2]3pbCl2,  vanadinite. 

w.  h.  a. 

Apparatus  for  the  Continuous  Extraction  of 
Liquids.  Oheste  Pkandi  ( Chem .  Zentr.,  1907,  ii,  659  ; 
from  Staz.  sperim.  agrar  ital.,  1906,  39,  865 — 866). — 
The  cylinder  A,  closed  at  its  lower  end,  is  connected 
with  a  reflux  condenser  above.  The  wide  tube  fused 
on  the  bottom  of  the  cylinder  is  connected  with  the 
flask  containing  the  extracting  solvent,  and  is  in  com¬ 
munication  with  A  by  means  of  the  side-tubes  C  and 
D.  The  cylinder  contains  a  movable  funnel,  E,  at 
the  bottom  of  which  are  a  number  of  small  holes.  The 
used  in  the  same  manner  as  the  ordinary  Soxhlet 

W.  H.  G. 
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Ignition  Temperature  of  Gaseous  Mixtures.  II.  K.  Geokge 
Falk  ( J .  Amer.  Chem.  Soc.,  1907,  29,  1536 — 1557  ;  Ann.  Physik,  1907, 
[iv],  24,  450 — 482). — In  a  previous  paper  (this  vol.,  ii,  18),  a  method 
was  described  for  determining  the  ignition  temperature  of  gaseous 
mixtures  by  means  of  adiabatic  compression,  and  the  results  obtained 
with  mixtures  of  hydrogen  and  oxygen  were  recorded. 

The  method  has  now  been  applied  to  the  determination  of  the 
ignition  temperatures  of  mixtures  of  carbon  monoxide  and  oxygen  ; 
hydrogen,  oxygen,  and  nitrogen ;  carbon  monoxide,  oxygen,  and 
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nitrogen  ;  and  carbon  monoxide,  oxygen,  and  hydrogen.  The  possible 
sources  of  error  are  discussed,  and  an  expression  is  given  by  means  of 
which  the  ignition  temperature  of  any  mixture  containing  hydrogen, 
carbon  monoxide,  oxygen,  and  an  inert  gas  can  be  calculated.  The 
reaction  between  hydrogen  and  oxygen  is  bimoleeular,  and  that  between 
carbon  monoxide  and  oxygen  is  termolecular.  When  the  hydrogen  or 
carbon  monoxide  is  present  in  excess  of  the  oxygen,  results  are 
obtained  which  indicate  that  in  such  cases  the  reactions  do  not  follow 
the  simple  laws  of  chemical  kinetics,  but  that  the  excess  of  the  carbon 
monoxide  or  hydrogen  exerts  a  negative  catalysing  effect.  E.  G. 

The  Behaviour  of  Sulphur  towards  Water  and  the  Vapour 
Pressure  of  Sulphur  from  78 — 210°.  Otto  Ruff  and  Hugo  Graf 
( Ber .,  1907,  40,  4199 — 4205). — Cross  and  Higgin  (Trans.,  1879,  35, 
249)  drew  the  conclusion  that  sulphur  was  capable  of  slightly  decom¬ 
posing  water  vapour  at  90°,  forming  hydrogen  sulphide  and  sulphur 
dioxide,  as  lead  acetate  solution  was  affected  by  the  sulphur-water 
vapour.  This  result  may,  however,  be  due  to  lead  ions  and  sulphur, 
and  the  problem  was  attacked  in  another  way,  namely,  by  comparing 
the  partial  pressures  of  sulphur  in  an  indifferent  gas,  like  carbon 
dioxide,  and  in  water  vapour ;  if  interaction  takes  place  in  the  latter 
case,  then  the  partial  pressure  must  be  greater  than  in  the  former. 
The  partial  pressure  was  measured  dynamically  by  passing  the  gas  or 
vapour  through  seven  flasks  of  100  c.c.  capacity  kept  at  a  constant 
temperature  in  an  oil-bath  and  weighing  the  sulphur  deposited  in  a 
cooled  vessel.  The  partial  pressure  was  calculated  from  the  expression 
j/  =  B.D/(K+  B),  where  B  is  pressure  in  mm.,  K  the  mol.  of  gas,  and 
D  the  mol.  of  sulphur.  At  115°,  the  partial  pressures  obtained  in  the 
two  cases  are  almost  identical,  so  that  a  reaction  occurring  to  any 
measurable  extent  is  excluded.  In  the  curves  obtained,  there  is  a 
break  at  108°  and  another  less  marked  at  136°.  The  break  at  108° 
ought  to  correspond  with  the  transition  from  solid  to  liquid  sulphur  ; 
Smith  and  Holmes,  however,  found  the  m.  p.  of  sulphur  in  carbon 
dioxide  to  be  114'5°  (this  vol.,  ii,  20).  W.  R. 

The  Affinity  of  Sulphur  for  Metals.  E.  Schutz  ( 'Metallurgy , 
1907,  4,  659—667,  694—700). — The  experiments  were  made  by  fusing 
an  intimate  mixture  of  a  metal  and  the  sulphide  of  another  metal 
under  a  layer  of  carbon  in  graphite  crucibles  at  a  definite  temperature. 
After  cooling,  the  regulus  and  matte  were  analysed  separately.  The 
experiments  were  made  in  pairs,  in  order  to  reach  the  equilibrium  from 
both  sides,  as,  for  instance,  MnS  +  Ee  and  FeS  +  Mn.  The  series  of 
metals,  arranged  in  diminishing  order  of  their  affinity  for  sulphur,  was 
found  to  be  manganese,  copper,  nickel,  iron,  tin,  zinc,  lead. 

The  effect  of  the  presence  of  alkaline  earth  sulphides  and  sulphates  in 
the  mixture  to  be  melted  was  also  examined.  C.  H.  D. 

Combustion  of  Nitrogen  in  the  Arc  between  Conductors  of 
the  Second  Class.  Ewald  Rasch  ( ZeiUch .  Elektrochem.,  1907,  13, 
669 — 675). — Priority  is  claimed  in  the  use  of  an  arc  between  infusible 
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manganate  in  neutral  solution  ;  in  presence  of  an  alkali,  there  is 
obtained  the  resin  formed  by  the  action  of  alkalis  alone. 

When  heated  with  fuming  hydrochloric  acid  in  a  sealed  tube 
at  120°,  eriodictyonone  yields  catechol  and  an  oil ,  which  gives  a  green 
coloration  with  alcoholic  ferric  chloride,  and  is  probably  an  impure 
homocatechol ,  C6H3Me(OH)2, 

The  action  of  diazomethane  on  eriodictyonone  leads  to  the  formation 
of  a  methyl  ether,  C15H10O4(OMe)2,  which  crystallises  in  prisms,  m.  p. 
160°,  reduces  ammoniacal  silver  solution,  forms  a  red  resin  when 
heated  with  aqueous  alkalis,  and  gives  a  red  coloration  with  alcoholic 
ferric  chloride.  On  further  treatment  with  an  excess  of  diazomethane, 
this  ether  yields  the  tetramethyl  ether,  C15H802(0Me)4,  which  crystal¬ 
lises  in  yellow  needles,  m.  p.  162°,  is  insoluble  in  aqueous  alkalis,  and 
does  not  give  a  coloration  with  ferric  chloride.  When  fused  with 
potassium  hydroxide,  the  tetramethyl  ether  forms  protocatechuic 
acid. 

In  the  light  of  these  results,  it  is  considered  that  the  constitution 
of  eriodictyonone  must  be  represented  by  the  formula  I  or  II.  In 
both  cases,  the  position  of  the  methoxyl  group  remains  undecided. 

OH/^. - C(OH)-/  ^OII  OMe/\ - CH9  v 

OMe'  '  nn  \ _ /  I  I  n/rvcrx  /  \f)H 

\/\/co  oh 

CH2  CO  OH 

(I.)  (II.) 

(see  also  Power  and  Tutin,  Proc.,  23,  243).  G.  Y. 

Spectrophotometry  of  the  Chlorophyllins  and  the  Ener¬ 
getics  of  Chlorophyll.  M.  Tsvett  ( Ber .  deut.  hot.  Ges.,  1907,  25, 
388 — 397.  Compare  this  vol.,  i,  787).- — Results  obtained  with  an 
alcoholic  solution  of  chlorophyllin  show  that  the  absorption  is  greater 
in  the  blue  portion  of  the  spectrum  than  in  the  red.  The  band 
X  460 — 475  can  be  distinguished  in  solutions  so  diluted  that  the  band 
in  the  red  portion  is  no  longer  visible.  N.  H.  J.  M. 

Phylloxanthin.  M.  Tsvett  ( Biochem .  Zeitsch.,  1907,  0, 373 — 378). 
— A  reply  to  Marchlewski’s  criticism  (this  vol.,  i,  867)  of  the  conclu¬ 
sions  drawn  by  the  author  (this  vol.,  i,  787).  The  spectrum  of 
phylloxanthin  is  very  similar  to  that  of  yS-chlorophyllan ;  neither  sub¬ 
stance  can  be  transformed  into  phyllocyanin.  G.  B. 

New  Method  of  Preparing  Azophenin.  Wladimir  Schaposch- 
nikoff  ( Zeitsch .  Farb.-Ind.,  1907,  6,  289—291). — Details  are  given  for 
preparing  quinonedichlorodi-imine  by  the  action  of  a  solution  of  bleach¬ 
ing  powder  on  jo-phenylenediamine  or  its  hydrochloride;  by  the  method 
used,  a  pure  white  product  is  readily  obtained.  It  is  best  converted 
into  azophenin  by  adding  aniline  to  its  solution  in  benzene;  other  sub¬ 
stances  are  also  formed,  but  azophenin  is  the  principal  product  (2 ’8 
grams  of  azophenin  from  3’5  grams  of  quinonedichlorodi-imine),  andean 
be  easily  separated  in  a  pure  state.  W.  A.  D. 

Oxidation  of  Aromatic  Amines  by  Means  of  Manganese 
Salt  with  Formation  of  Dyes.  Fritz  Croner  ( Chem .  Zeit.,  1907, 
31,  948 — 949). — If  10  c.c.  of  a  0-2%  aqueous  solution  of  atoxyl 
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Alcohol,  or  excess  of  alkali,  precipitates  brown  flakes,  which  are 
soluble  in  water,  dilute  acids  and  all  soluble  salts  give  a  similar 
precipitate  insoluble  in  water  or  alkalis.  The  brown,  alkaline  solution 
can  be  freed  from  alcohol  by  dialysis,  but  it  is  impossible  to  remove 
all  the  phosphorus  or  all  the  alkali.  Estimations  of  the  arsenic 
present  in  solution,  by  iodometry  and  by  precipitation  and  distillation, 
agree  so  closely  that  the  solution  is  probably  a  true  colloidal  solution 
of  arsenic.  E.  H. 

Reduction  of  Arsenic  Tri-  and  Penta-sulphides  to  the 
Disulphide.  Richard  Ehrenfeld  ( Ber .,  1907,  40,  3902 — 3965). — 
The  red  precipitate  sometimes  formed  on  digestion  of  sulphides  of 
arsenic  and  tin  with  ammonium  carbonate  and  acidification  of  the 
solution  is  shown  to  consist  of  arsenic  disulphide,  As2S2,  formed  by 
reduction  of  the  tri-  or  penta-sulphide  by  stannous  chloride  and 
hydrochloric  acid.  This  reduction  takes  place  quantitatively  as 
measured  by  titration  of  the  stannous  chloride  solution  and  of  the 
hydrogen  sulphide  evolved.  The  disulphide  is  readily  oxidised  to  a 
small  extent  to  arsenic  trioxide,  whilst  traces  of  the  stannic  chloride 
formed  in  the  reaction  are  reduced  by  the  hydrogen  sulphide.  Attempts 
to  reduce  arsenic  trisulphide  by  means  of  arsenic,  antimony,  or  phos¬ 
phorus  trichloride,  or  ferrous  or  chromous  chloride,  were  unsuccessful. 

When  heated  with  stannous  chloride  in  hydrochloride  acid  solution 
in  a  sealed  tube  at  100°  for  twelve  hours,  carbon  disulphide  remains 
almost  unchanged,  only  a  very  small  amount  being  hydrolysed,  forming 
carbon  dioxide  and  hydrogen  sulphide.  G.  Y. 

Occurrence  of  Helium  in  Natural  Gas  and  the  Composition 
of  Natural  Gas.  Hamilton  P.  Cady  and  David  F.  McFarland 
( J .  Amer.  Ghem.  Soc.,  1907,  29,  1523 — 1536). — In  1903,  a  sample  of 
natural  gas  from  a  well  drilled  at  Dexter,  Cowley  Co.  Kansas, 
was  examined,  and  after  sparking  with  oxygen  yielded  a  residue  which 
was  evidently  not  nitrogen.  Further  examination  of  the  gas  at  a 
later  date  showed  that  it  contained  1‘84%  of  helium. 

Forty-one  samples  of  natural  gas  from  Kansas  and  other  States 
have  now  been  analysed,  and  the  presence  of  helium  has  been  established 
in  all  cases  but  one.  It  was  observed  that  the  amount  of  helium  in 
the  gas  tended  to  increase  as  the  amount  of  nitrogen  increased,  but 
that  no  direct  relation  existed  between  them.  The  different  samples 
of  gas  varied  widely  in  composition,  the  hydrocarbons  varying  from 
15%  to  98%,  and  helium  from  a  trace  up  to  1  ’84%.  Nevertheless,  in 
spite  of  this  variation,  in  the  gases  from  Kansas  a  regularity  was 
observed  in  the  percentage  of  helium  and  total  paraffin  hydrocarbons 
along  lines  running  across  the  State  from  north-east  to  south-west, 
which  followed  approximately  the  lines  of  the  outcrop  of  the  geological 
strata.  E.  G. 

Alloys  of  Potassium  with  Aluminium,  Magnesium,  Zinc, 
Cadmium,  Bismuth,  Tin,  and  Lead.  D.  P.  Smith  ( Zeitsch .  anorg. 
Chem.,  1907,  56,  109 — 142). — From  an  investigation  of  these  systems 
by  Tammann’s  method  of  thermal  analysis,  controlled,  when  possible, 
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by  microscopic  observations,  evidence  has  been  obtained  of  the  existence 
of  the  following  compounds:  KZn12(1) ;  KCdu,  KCd7 ;  KBi2,  K9Bi7  (?), 
K3Bi2,  KaBi ;  K2Sn  (?),  KSn  (¥),  KSn2,  KSn4 ;  K2Pb,  KPb2,  KPb4,  and 
a  fourth  compound  of  unknown  composition.  Owing  to  the  ready 
oxidisability  of  many  of  the  alloys,  microscopic  observations  seldom 
gave  useful  results. 

Neither  magnesium  nor  aluminium  are  miscible  with  sodium  in  the 
fused  state,  and  no  chemical  compounds  are  formed. 

Potassium- Zinc  Alloys. — At  600°,  potassium  is  insoluble  in  zinc,  and 
the  latter  is  only  slightly  soluble  in  potassium.  When  the  tempera¬ 
ture  falls  to  585°,  the  two  metals  react  with  formation  of  a  compound, 
probably  KZn]2,  which  separates  at  first  in  an  unstable  form  and 
changes  about  the  same  temperature  to  a  more  stable  form.  Two  other 
breaks  in  the  cooling  curve,  at  510°  and  405°,  probably  represent 
further  transformations  of  the  compound  in  question. 

Potassium-Cadmium  Alloys. — At  500°,  potassium  is  soluble  to  the 
extent  of  17  atom%  in  cadmium,  but  the  latter  is  practically  insoluble 
in  potassium.  The  freezing-point  curve  of  the  alloys  containing  0 — 17 
atom  %  of  potassium  has  a  maximum  at  487°  and  8  atom  %  of 
potassium,  corresponding  with  the  compound  KCd11,  and  there  is  a 
break  at  473°,  indicating  the  existence  of  a  second  compound  KCd7, 
which  is  formed  by  interaction  of  KCdlt  and  the  fused  alloy  in 
mixtures  containing  8*3 — 13  atom  %  of  potassium.  The  investigation 
of  these  alloys  was  rendered  difficult  owing  to  supercooling. 

Potassium-Bismuth  Alloys. — These  metals  are  miscible  in  all  propor¬ 
tions  in  the  fused  state.  The  freezing-point  curve  shows  two  well- 
defined  maxima  at  540°  and  35  atom  %  and  671°  and  75  atom  %  of 
potassium  respectively,  corresponding  with  the  compounds  KBi2  and 
K8Bi,  a  break  at  420°,  indicating  the  formation  of  the  compound 
KgBig,  as  well  as  two  eutectic  points  at  260°  and  3%  and  335°  and 
50  atom  %  of  potassium  respectively.  Further,  the  compound  K3Bi2 
reacts  with  the  fused  mass  when  the  temperature  reaches  373°,  forming 
a  fourth  compound,  the  formula  of  which  has  not  been  definitely 
established,  but  may  be  K9Bi7.  At  280°,  K3Bi  has  a  transition  point. 

Potassium-Tin  Alloys. — The  metals  are  miscible  in  all  proportions  in 
the  fused  state.  The  great  majority  of  the  alloys  melt  at  temperatures 
much  higher  than  the  melting  points  of  their  components ;  owing, 
however,  to  the  fact  that  they  rapidly  destroy  Jena  glass  and  even 
steel,  the  investigation  has  not  led  to  very  conclusive  results.  Some 
evidence  has  been  obtained  of  the  existence  of  the  compounds  KSn2 
and  KSn4,  and  possibly  of  K2Sn  and  KSn  ;  the  second  compound  has 
a  transition  point  at  413°. 

Potassium-Lead  Alloys. — The  investigation  of  these  alloys  was  also 
attended  with  serious  difficulties.  The  melting  point  of  lead  is  lowered 
to  275°  by  the  addition  of  potassium;  the  eutectic  mixture  contains  about 
8  atom  °/Q  of  the  latter  metal.  At  295°,  the  compound  KPb2  reacts 
with  the  fused  mass  to  form  the  compound  KPb4;  KPb2  itself  is 
formed  by  the  interaction  of  a  third  compound  of  unknown  composition 
and  the  fused  mass  at  337°.  A  fourth  compound,  probably  K2Pb,  melts 
about  568°,  and  has  a  transition  point  at  376°. 

In  general,  those  metals  which  combine  with  sodium  also  combine 
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with  potassium,  but  very  few  of  the  compounds  are  of  corresponding 
composition.  G.  S. 

Hydrates  of  Sodium  Sulphide.  Nicola  Paeeavano  and 
M.  Fornaini  ( Atti  R.  Accad.  Lined,  1907,  [v],  10,  ii,  464 — 469). — 
Sodium  sulphide  forms  the  following  hydrates.  The  nonahydrate, 
Na2S,9ff20,  is  obtained  by  crystallisation  of  aqueous  solutions  of  the 
sulphide  at  the  ordinary  temperature,  and  gives  a  saturated  solution 
solidifying  at  -  10°  to  the  cryohydrate  containing  9 '34%  of  anhydrous 
sulphide ;  at  48,9°,  it  is  transformed  into  the  hydrate,  Na2S,5|H20. 
The  hexahydrate  is  stable  between  48°  and  9T5°,  whilst  the  hydrate, 
Na2S,5^H20,  exists  in  a  labile  condition  between  48,9°  and  9T5°,  and 
is  stable  from  9T5°  to  94°.  According  to  the  solubility  diagram,  the 
nonahydrate  should  change  into  the  hexahydrate  at  48°,  but  this  change 
does  not  take  place,  transformation  occurring  at  48 '9°  into  the  hydrate, 
Na2S,5|H20 ;  this  is  one  of  the  rare  cases  in  which  the  phenomenon  is 
observed  in  a  transformation  accompanied  by  absorption  of  heat. 

T.  H.  P. 

Some  Double  and  Triple  Salts  of  Caesium  Nitrite  with 
Nitrites  of  Silver,  the  Alkali  Barths,  and  Lead.  George  S. 
Jamieson  ( Amer .  Chem.  J.,  1907,  38,  614 — 619). — The  following  double 
and  triple  nitrites  are  described.  Caesium  silver  nitrite,  CsAg(N02)2  ; 
caesium  barium  nitrites ,  CsBa2(N02)5  and  Cs2Ba(N02)4,H20 ;  caesium, 
calcium  nitrite,  Cs2Ca(N02)4,H20  ;  caesium  strontium  nitrite, 

CsSr(N02)3,H20 ; 

caesium  lead  nitrite ,  CsPb(N02)3,H20 ;  caesium  silver  barium  nitrite, 
Cs3AgBa(N02)6,2H20  ;  caesium  silver  strontium  nitrite, 
Cs3Ag8r(N02)6,2H20 ; 

caesium  silver  lead  nitrite,  Cs3AgPb(N02)6,2H20,  and  potassium  silver 
lead  nitrite ,  K3AgPb(N02)6,2H20.  E.  G. 

[Ammonium  Amalgam.]  G.  McPhail  Smith  ( Ber .,  1907,  40, 
4298 — 4299.  Compare  this  vol.,  ii,  615). — Polemical.  A  reply  to 
A.  Coehn  (this  vol.,  i,  683).  Ammonium  amalgam  is  produced  by 
leaving  barium  amalgam  in  contact  with  saturated  ammonium  chloride 
at  the  ordinary  temperature.  E.  F.  A. 

Freezing-point  Diagrams  of  the  Binary  Systems  :  Silver 
Sulphide — Cuprous  Sulphide  and  Lead  Sulphide — Cuprous 
Sulphide.  K.  Friedrich  ( Metallurgie ,  1907,  4,  671  —  673). — The 
freezing-point  curve  of  mixtures  of  silver  sulphide  and  cuprous 
sulphide  has  a  minimum  at  about  70%  Ag2S  and  677°,  but  there  is  no 
thermal  or  microscopic  evidence  olHhe  formation  of  an  eutectic,  and  the 
two  sulphides  appear  to  form  an  unbroken  series  of  mixed  crystals. 

The  freezing-point  curve  of  mixtures  of  lead  sulphide  and  cuprous 
sulphide  has  two  branches,  intersecting  at  an  eutectic  point  at  51% 
Cu2S  and  540°.  The  components  separate  in  a  practically  pure  state, 
and  there  is  no  evidence  of  the  existence  of  any  double  sulphide  under 
the  conditions  of  the  experiment. 
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The  examination  of  microscopic  sections,  etched  with  iodine  in 
potassium  iodide  solution,  shows  the  crystals  to  be  surrounded  by  a 
well-defined  eutectic.  C.  H.  D. 

Reduction  of  Oxides,  Sulphides,  &c.,  by  Metallic  Calcium. 

F.  Mollwo  Perkin  (Trans.  Faraday  Soc.,  1907,  3,  115 — 117). — When 
fused  and  powdered  boric  anhydride  is  mixed  with  an  equivalent 
quantity  of  calcium  turnings,  and  the  mixture  is  ignited  by  a  fuse  of 
metallic  calcium  and  sodium  peroxide,  a  very  violent  reaction  takes 
place  ;  the  rapidity  of  the  reduction,  however,  may  be  moderated  by  the 
addition  of  5 — 10%  of  calcium  oxide.  It  is  advisable  before  carrying 
out  such  a  reaction  to  line  the  crucible  with  a  paste  made  from  lime 
and  strong  borax  solution,  or  from  lime  and  strong  sodium  silicate 
solution,  and  to  dry  this  paste  in  the  steam-oven  or  over  a  flame. 
After  this  treatment,  the  crucible  is  less  liable  to  fracture,  and  the 
product  of  the  reaction  is  more  easily  detached.  The  boron  produced 
by  acting  on  boric  anhydride  (or  ignited  borax)  cannot  be  obtained 
free  from  calcium  ;  it  is  probable  that  what  is  produced  is  a  mixture 
of  boron  and  calcium  boride.  This  mixture,  however,  may  be 
employed  for  the  preparation  of  boron  trichloride. 

A  mixture  of  finely-divided  sand  and  calcium  turnings  reacts 
vigorously.  When  hydrochloric  acid  is  added  to  the  product,  a  copious 
evolution  of  spontaneously  inflammable  gas  is  observed.  When 
galena  is  heated  with  calcium  turnings,  metallic  lead  is  not  produced, 
but  a  grey  solid  which  evolves  hydrogen  sulphide  on  treatment 
with  dilute  hydrochloric  acid.  Haematite,  pyrolusite,  and  chromium 
sesquioxide  are  readily  reduced  to  the  corresponding  metals  by 
metallic  calcium. 

The  chief  disadvantages  in  reduction  by  metallic  calcium  are  the 
great  violence  of  the  reaction  and  the  infusibility  of  the  calcium  oxide 
produced.  J.  C.  P. 

Action  of  Soluble  on  Insoluble  Substances.  William 
Oechsner  de  Coninck  and  L.  Arzalier  (Bull.  Acad.  roy.  Belg.,  1907, 
713 — 715,  800). — When  barium  sulphate  (1  mol,)  is  boiled  during 
615  hours  with  methylamine  hydrochloride  (1  mol.)  dissolved  in  a 
slight  excess  of  water,  no  action  takes  place.  When  litharge  and 
ammonium  chloride  are  pounded  together  in  a  mortar  or  strongly 
compressed,  a  considerable  quantity  of  lead  chloride  is  formed  and 
ammonia  is  evolved.  A  mixture  of  cupric  oxide  and  ammonium 
chloride,  treated  in  like  manner,  behaves  similarly,  but  with  a  mixture 
of  litharge  and  potassium  iodide  no  evidence  of  interaction  could  be 
obtained,  perhaps  because  contact  between  the  two  substances  was  not 
sufficiently  prolonged.  On  the  contrary,  when  a  mixture  of  litharge 
with  (a)  ammonium  bromide  or  (b)  ammonium  iodide  is  treated  in  this 
way,  lead  bromide  or  lead  iodide  is  formed.  Under  similar  conditions, 
cupric  oxide  reacts  with  ammonium  bromide  to  form  an  ammoniacal 
copper  oxybromide,  which  is  soluble  in  dilute  ammonia  and  is  unstable, 
gradually  losing  ammonia  to  form  a  green  hydrated  copper  oxy¬ 
bromide  mixed  with  a  small  quantity  of  the  bromide.  Green 
nickel  oxide  does  not  appear  to  react  with  ammonium  bromide, 
but  this  reaction  is  being  further  investigated.  T.  A.  H. 
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Action  of  Carbon  on  Magnesia  at  High  Temperatures. 

Oliver  P.  Watts  {Trans.  Amer.  Electrochem.  Soc.,  1907,  11, 

279 — 288). — When  a  granular  carbon  resister  imbedded  in  magnesia 
is  very  strongly  heated  by  an  electrical  current,  the  carbon  apparently 
volatilises,  and  condenses  on  the  interior  walls  of  the  furnace.  The 
author  has  investigated  the  phenomenon  and  arrives  at  the  conclusion 
that  carbon  and  magnesium  oxide  react  at  extremely  high  tempera¬ 
tures  according  to  the  equation  MgO  4-  C  =  Mg  4-  CO.  The  reaction  is 
reversible,  and  at  a  lower  temperature  the  products  on  the  left  side  of 
the  equation  are  again  formed.  The  reduction  of  magnesium  oxide 
is  found  to  be  effected  more  rapidly  by  certain  carbides  than  by  pure 
carbon.  The  carbides  of  chromium,  iron,  and  nickel  are  very  active, 
as  are  also  siloxicon  and  carborundum.  On  the  other  hand,  copper 
and  tin  have  but  slight,  if  any,  action  as  carriers  of  carbon  in  the 
reduction  of  magnesium  oxide.  H.  M.  D. 

Zinc-Cadmium  Alloys.  G.  Hindrichs  {Zeitsch.  anorg.  Chem., 
1907,  55,  415—418.  Compare  Heycock  and  Neville,  Trans.,  1897,71, 
383). — The  freezing-point  curve  of  zinc-cadmium  alloys  consists  of  two 
branches  meeting  in  an  eutectic  point  at  270° ;  the  mixture  contains 
82‘6%  of  cadmium.  The  metals  do  not  enter  into  chemical  combination 
and,  although  so  closely  allied,  do  not  form  mixed  crystals.  G.  S. 

Reaction  between  Carbonic  Acid  and  Lead  Acetate  in 
Aqueous  Solution.  Jingoro  Yamasaki  {Mem.  Coll.  Sci.  Eng.  Kyoto. 
1907,  1,  176 — 182,  274 — 275.  Compare  Altmano,  this  vol.,  ii, 
173). — Solutions  of  lead  acetate  from  N( 50  to  2i7were  precipitated  by 
excess  of  carbon  dioxide  at  25°  and  the  filtrate  analysed.  The  propor¬ 
tion  of  the  salt  precipitated  (as  normal  carbonate)  increases  with 
decreasing  concentration  of  the  acetate  up  to  theiY/10  solution,  beyond 
which  it  remains  constant.  In  solutions  less  than  Nj  10  with  regard  to 
the  acetic  radicle,  the  ratio  of  free  acetic  acid  to  lead  acetate  in  the 
filtrate  is  the  same  whether  solutions  of  the  normal  acetate,  or  solutions 
containing  free  acetic  acid  in  addition,  have  been  employed.  When 
excess  of  sodium  acetate  is  added  previously  to  the  lead  acetate  solution, 
the  precipitation  as  carbonate  is  practically  complete. 

At  15°,  the  degree  of  dilution  beyond  which  the  proportion  of  lead 
precipitated  is  constant  is  the  same  as  at  25°.  G.  S. 

Electrolytic  Corrosion  of  Brasses.  Azariah  T.  Lincoln,  David 
Klein,  and  Paul  E.  Howe  {J.  Physical  Chem.,  1907,  11,  501 — 536. 
Compare  Curry,  Abstr.,  1906,  ii,  756). — A  series  of  typical  copper- 
zinc  brasses  containing  3 — 22’6%  and  47’6 — 93’67%  of  copper  (those 
containing  30 — 40%  were  too  brittle)  were  annealed  for  some  weeks  at 
400°  to  secure  the  attainment  of  equilibrium  conditions,  and  were  then 
subjected  to  electrolytic  corrosion  in  solutions  of  various  salts,  the  test 
piece  being  used  as  anode,  a  platinum  wire  as  the  cathode,  and  a  small 
current  passed  through  the  solution.  In  the  experiments,  normal 
solutions  of  sodium  chloride,  nitrate,  sulphate,  acetate,  carbonate,  and 
phosphate  and  of  ammonium  nitrate,  oxalate  and  acid  oxalate,  were 
employed.  The  amount  and  copper  content  of  the  corrosion  products, 
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as  well  as  the  current  efficiency,  are  given  in  tabular  form,  and  in 
some  cases  the  amount  and  copper  content  of  the  corrosion  product  is 
represented  graphically  as  a  function  of  the  various  solid  solutions  of 
which  the  alloys  consist.  Some  experiments  were  also  made  with 
copper-zinc  alloys  containing  a  small  proportion  of  tin. 

In  general,  the  corrosion  product  for  alloys  containing  over  50%  by 
weight  of  copper  (a,  a  +  (3,  and  (3  brasses)  is  of  the  same  composition  as 
the  test  piece  itself,  whilst  for  alloys  of  small  copper  content  (  y  +  c  and 
c  +  rj  brasses)  the  corrosion  product  is  practically  pure  zinc.  In  sodium 
chloride,  the  amount  of  the  corrosion  product  decreases  as  the  propor¬ 
tion  of  copper  in  the  brass  increases;  in  sodium  sulphate  the  amount 
of  corrosion  is  practically  constant  for  all  the  alloys,  whilst  in  solutions 
of  certain  other  salts  it  increases  as  the  proportion  of  copper 
diminishes.  In  several  instances,  the  current  efficiency  was  over 
1°°%. 

The  alloys  containing  tin  gave  results  similar  to  those  obtained  with 
the  zinc-copper  alloys. 

Some  experiments  on  chemical  corrosion  were  also  carried  out, 
air  being  bubbled  for  several  weeks  through  the  salt  solutions  in 
contact  with  the  alloys,  but  the  results  were  not  satisfactory 

G.  S. 

Copper-Bismuth  Alloys.  Konstantin  Jeriomin  ( Zeitsch .  anorg. 
Chem.}  1907,  55,  412 — 414.  Compare  Gautier,  L' Etude  des  Alliages, 
1901,  110  ;  Hiorns,  Abstr.,  1905,  ii  461). — The  freezing-point  curve  of 
these  alloys  falls  gradually  from  the  melting  point  of  copper  to  about 
700°,  at  which  point  the  mixture  contains  10%  of  copper,  and  then 
falls  rapidly  to  the  melting  point  of  bismuth.  The  alloys  from  0’5% 
to  99*5%  of  copper  contain  primarily  separated  copper  surrounded  by 
bismuth,  so  that  if  these  metals  form  mixed  crystals  the  series  do 
not  extend  further  than  0 — 0*5%  and  99*5 — 100%  of  copper. 

The  above  results  differ  considerably  from  those  of  Gautier ;  the 
want  of  agreement  is  ascribed  to  the  presence  of  cuprous  oxide  in  the 
alloys  of  the  latter  investigator.  G.  S. 

Mercury  Peroxide.  Giovanni  Fellini  ( Atti  R.  Accad.  Lincei, 
1907,  [v],  16,  ii,  408 — 412). — The  author  has  confirmed  the  formation 
of  mercury  peroxide  during  the  catalysis  of  hydrogen  peroxide  by 
mercury  (compare  Antropoff,  Zeitsch.  Elektrocherrt.,  1906,  12,  585), 
and  has  shown  that  this  compound  has  the  formula  Hg02.  The 
peroxide  is  also  formed  by  the  interaction  of  alcoholic  mercuric 
chloride  solution  and  hydrogen  peroxide  in  presence  of  the  theoretical 
proportion  of  alcoholic  potassium  hydroxide  solution.  By  this  method, 
the  peroxide  is  probably,  as  it  is  certainly  by  Antropoff’s  method, 
obtained  in  an  anhydrous  condition.  Mercury  peroxide  is  an  apparently 
amorphous,  brick-red  compound,  which  is  slowly  decomposed  by  water, 
yielding  hydrogen  peroxide,  mercuric  oxide,  and  oxygen.  Acids  dissolve 
it,  giving  mercuric  salts  and  hydrogen  peroxide,  whilst  with  hydro¬ 
chloric  acid  it  liberates  chlorine.  It  sets  free  iodine  from  potassium 
iodide,  and  decolorises  potassium  permanganate  solution.  Its  behaviour 
is  hence  that  of  a  true  peroxide.  When  prepared  by  Antropoff’s 
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method,  the  dry  peroxide  is  moderately  stable,  but  the  precipitated 
compound  decomposes  rapidly,  giving  mercuric  oxide.  The  limited 
stability  of  the  compound  is  related  to  the  feebly  positive  character  of 
mercury,  and  its  behaviour,  compared  with  those  of  the  peroxides  of 
magnesium,  zinc,  and  cadmium,  is  what  would  be  expected  from  the 
relative  positions  of  the  various  metals  in  the  periodic  arrangement  of 
the  elements.  T.  H.  P. 

Some  Mercuriodides.  Andrei  Duboin  ( Compt .  rend.,  1907, 
145,  713 — 715). — By  alternately  dissolving  ferrous  iodide  and 
mercuric  iodide  in  water  until  saturated,  a  liquid,  D21'9  2  87,  is  obtained, 
which,  when  slowly  evaporated  in  a  vacuum,  deposits  beautiful  deep 
orange-yellow,  octahedral  crystals,  D°  4 ‘04,  of  the  composition 
FeI2,2HgI2,6H20.  Towards  solvents,  it  behaves  similarly  to  the 
iodides  of  the  magnesium  series  previously  studied.  Dobrosserdoff’s 
double  iodide  of  mercury  and  cobalt  (Abstr.,  1901,  ii,  510)  has  D°4T7. 
By  substituting  aluminium  iodide  for  ferrous  iodide,  a  clear  yellow 
liquid,  D20'1  3  05,  is  obtained,  which,  when  placed  in  dry  air  for  several 
months,  absorbs  oxygen,  becoming  much  deeper  in  colour,  and  deposits 
crystals  of  the  oxyiodide,  HgO,2AlI3,3HgI2,15H20,  having  D°  3 -97. 
A  solution  of  aluminium  iodide  dissolves  silver  iodide,  giving  a  liquid, 
D19'8  2 ‘34.  This,  on  spontaneous  evaporation,  deposits  yellow  crystals 
of  the  composition  :  2AlI3,5AgI,2Ag0,13H20,  which  alter  extremely 
rapidly  in  air.  E.  H. 

New  Neodymium  Salt.  N.  A.  Orloff  ( Chem .  Zeit .,  1907,  31, 
1119). — The  salt,  Nd2(U3O10)3,18H2O,is  obtained  as  ayellow,  crystalline 
powder  by  heating  neodymium  hydroxide  with  a  solution  of  uranyl 
acetate  on  a  water-bath.  Praseodymium  hydroxide  behaves  in  the 
same  way,  but  aluminium  hydroxide  does  not  react  with  uranyl 
acetate.  W.  H.  G. 

Holmium.  Abraham  Langlet  ( Arkiv  Kem.  Min.  Geol.,  1907,  2, 
No.  32, 1 — 14). — The  author  has  applied  various  fractionating  methods 
to  the  further  separation  of  fractions  containing  yttrium,  erbium,  and 
holmium,  the  spectra  and  the  colours  of  the  solutions  being  observed. 

The  most  satisfactory  method  is  found  to  be  fractional  crystallisa¬ 
tion  of  a  mixture  of  the  chlorides  from  hydrochloric  acid  which  distils 
unchanged  in  composition.  This  method  cannot,  however,  be  used 
for  the  complete  separation  of  these  metals,  as  it  is  ineffective  in 
presence  of  a  large  amount  of  yttrium.  Fractions  of  unaltering 
atomic  weights  were  separated,  but  the  absorption  spectra  of  their 
solutions  were  found  to  vary,  so  that  constancy  of  the  atomic  weight 
is  not  a  criterion  of  the  elementary  nature  of  the  metal  present.  It 
is  doubtful  whether  the  band  occurring  in  the  red  portion  of  these 
spectra  belongs  to  holmium,  since  this  band  is  almost  equally  intense  in 
all  the  fractions,  even  when  the  other  holmium  bands  are  not  observed. 
There  is  no  evidence  of  a  decomposition  of  holmium  into  several 
components.  The  molecular  conductivity  may  possibly  serve  as  a 
means  of  distinguishing  fractions  which  exhibit  no  differences  in  their 
atomic  weights  or  spectra.  T.  H.  P. 
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A  New  Element :  Lutecium,  Resulting  from  the  Decom¬ 
position  of  Marignac’s  Ytterbium.  Georges  Urbain  ( Compt . 
rend .,  1907,  145,  759 — 762). — By  the  method  of  crystallisation  of 
nitrates  (Abstr.,  1906,  ii,  359),  the  author  has  obtained  50  grams  of 
ytterbia  free  from  yttria,  erbia,  and  thulia,  and  agreeing  with 
Marignac's  definition  (Abstr.,  1879,  {118).  This  was  submitted  to 
prolonged  fractional  crystallisation  from  nitric  acid  (D  T3).  The  first 
fractions,  which  exhibited  slightly  the  absorption  bands  characteristic 
of  thulia,  were  rejected.  The  atomic  weight  of  the  ytterbium  con¬ 
tained  in  the  others  was  determined  by  analysis  of  the  sulphate,  and 
the  values  obtained  increased  from  169*9  with  the  first  to  173  8  with 
the  last.  By  the  action  of  hydrogen  peroxide  on  the  solutions  of  the 
neutral  nitrates  (Wyrouboff  and  Verneuil),  one-twenty-thousandth  part 
of  thoria  was  isolated,  insufficient  to  affect  the  atomic  weights.  The 
arc  spectra  of  the  products  so  purified  revealed  no  impurities.  Com¬ 
parison  of  the  photographed  arc  spectra  of  the  first  and  last  fractions 
shows  that  numerous  rays  (in  most  cases  intense)  are  present  in  that 
of  the  last  fraction,  but  absent  or  very  feeble  in  that  of  the  first,  and 
vice  versa.  Both  spectra,  however,  show  a  large  number  of  rays  in 
common.  Lists  are  given  of  the  rays  of  the  spark  spectrum  of  the 
fractions  of  low  atomic  weight  attributable  to  thulium,  and  of  the  rays 
of  the  spark  spectrum  of  the  fractions  of  high  atomic  weight 
characteristic  of  the  new  element.  The  rays  characteristic  of  all  the 
fractions  and  not  included  in  these  two  lists  belong  to  the  “  old  ” 
ytterbium,  for  which  the  author  proposes  the  name  neo-ytterbium,,  Ny. 
The  band  y  in  the  spectrum  of  “  old  ”  ytterbium  described  by 
Boisbaudran  (Abstr.,  1879,  861)  is  absent  from  the  spectrum  of  the 
earths  of  low  atomic  weight  (neo-ytterbium),  but  present  in  that  of 
the  earths  of  high  atomic  weight  (rich  in  lutecium).  Probably  the 
bands  a  and  [5  are  characteristic  of  neo-ytterbium,  y  of  lutecium.  The 
rays  4008*2  and  3906*5,  supposed  by  Demarcay  (Abstr.,  1900,  ii,  656) 
to  belong  to  an  element  6  lying  between  erbium  and  ytterbium,  were 
not  observed.  E.  H. 


Synthesis  of  Precious  Stones  of  the  Family  of  Aluminides. 
Fred.  Bordas  {Compt.  rend.,  1907,  145,  710 — 711). — 'When  a  blue 
sapphire  is  exposed  to  the  action  of  radium  bromide  of  activity 
1,800,000,  the  colour  changes  to  a  green,  then  to  bright  yellow,  and 
finally  to  a  deep  yellow.  Under  the  same  conditions,  a  red  sapphire 
changes  through  violet,  blue,  green  to  yellow.  The  intensity  of  the 
reaction  can  be  varied  by  altering  the  distance  of  the  stone  from 
the  radioactive  salt,  or  by  using  radium  bromide  of  different  activity. 
The  stones  so  treated  are  not  radioactive,  and  do  not  shine  in  the  dark 
under  the  influence  of  pure  radium  bromide.  Since  yellow  sapphires 
are  the  most  common,  and  blue  and  yellow  ones  are  frequently  met 
with  together,  it  seems  probable  that  the  soil  in  which  these  precious 
stones  are  found  is  radioactive,  and  that  the  stones  are  undergoing  a 
very  slow  change  analogous  to  that  observed  above.  It  may  be  possible 
to  utilise  this  action  to  detect  traces  of  radium-  E.  H, 
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Absorptive  Power  of  the  Hydrates  of  Silicon,  Aluminium, 
and  Iron.  Paul  Rohland  ( ZeiUch .  anorg.  Chem.,  1907,  56,  46 — 48). 
— Clays  and  cements  absorb  and  retain  complex  colouring  matters, 
such  as  the  aniline  dyes  and  carmin,  whilst  they  allow  simpler  com¬ 
pounds,  such  as  copper  sulphate,  to  diffuse.  It  is  suggested  that  clays 
and  cements  form  colloidal  hydrates  with  water,  and  that  these,  owing 
to  their  large  surface,  have  high  absorptive  power.  G.  S. 

Formation  and  Preparation  of  Aluminium  Carbide.  Camille 

Matignon  ( Compt .  rend .,  1907,  145,  676 — 679). — Moissan  prepared 
aluminium  carbide  by  heating  aluminium  in  a  carbon  crucible  in  the 
electric  furnace  (Abstr.,  1894,  ii,  450),  but  attempts  to  effect  the  com¬ 
bination  of  the  two  elements  at  a  lower  temperature  than  that  afforded 
by  the  electric  arc  have  hitherto  proved  unsuccessful  (Mallet,  this 
Journ.,  1876,  ii,  349  ;  Franck,  Abstr.,  1895,  ii,  167  ;  1899,  ii,  102). 
The  author  finds,  however,  that  when  a  mixture  of  excess  of  aluminium 
powder  and  lamp-black  is  heated  in  a  Perrot  furnace  for  twenty 
minutes,  the  product  consists  of  aluminium  carbide  mixed  with 
aluminium,  which  is  readily  removed  by  rapidly  washing  in  the  cold 
with  hydrochloric  acid  or  potassium  hydroxide  solution.  Aluminium 
carbide  can  also  be  prepared  by  the  following  exothermic  reactions  : 
(1)  by  firing  a  mixture  of  carbon  and  a  large  excess  of  aluminium 
(compare  Abstr.,  1900,  ii,  482) ;  (2)  by  heating  the  two  elements  in  the 
oxyacetylene  blowpipe  flame,  and  (3)  by  passing  the  vapours  of  the 
chlorides  of  carbon  over  heated  aluminium,  or  by  heating  a  mixture 
of  aluminium  and  benzene  hexachloride  in  a  sealed  tube  at  225°. 

M.  A.  W. 

Action  of  Carbonyl  Chloride  on  Aluminium  Haloid  Com¬ 
pounds.  II.  Aurel  von  Bartal  ( Zeitsch .  anorg.  Chem.,  1907,  50, 
49 — 52.  Compxre  this  vol.,  ii,  775). — Liquid  carbonyl  chloride  reacts 
very  vigorously  with  aluminium  iodide  and  with  the  latter  dissolved  in 
carbon  disulphide,  but  no  new  compounds  could  be  isolated  from  the 
products.  Aluminium  iodide  was  then  heated  to  fusion  at  195 — 200°, 
and  dry  carbonyl  chloride  passed  in  until  the  weight  had  increased  25%. 
From  the  solid  product,  iodine  and  unaltered  iodide  were  removed  by 
means  of  carbon  disulphide ;  the  light  brown,  amorphous  residue  had 
the  composition  A13(C0)2C12I. 

The  compound  in  question  cannot  be  melted  even  by  heating  in 
a  sealed  tube;  it  decomposes  on  heating  at  280 — 300°  in  an  open 
tube,  aluminium  chloride  and  iodine  volatilising,  and  a  black  compound 
of  the  formula  Al2(CO)2,  insoluble  in  water  and  acid,  remains  ;  the 
latter  is  converted  into  aluminium  oxide  and  carbon  dioxide  on 
prolonged  heating  in  air. 

Carbonyl  chloride  and  anhydrous  aluminium  fluoride  do  not  interact 
even  at  a  red  heat.  G.  S. 

Densities  and  Specific  Heats  of  some  Alloys  of  Iron. 
W.  Brown  ( Sci .  Trans.  Roy.  Dubl.  Soc.,  1907,  [ii],  9,  59 — 84.  Com¬ 
pare  Barrett,  Abstr.,  1902,  ii,  377  ;  Barrett,  Brown,  and  Hadfield, 
Abstr.,  1905,  ii,  503). — -The  alteration  in  the  specific  volume 
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(0*1269  c.c.)  of  pure  iron  caused  by  the  addition  of  other  elements  has 
been  determined,  and  the  results  are  summarised  as  follows.  The 
figures  given  for  the  alteration  of  specific  volume  refer  to  1%  of  the 
added  element.  When  carbon,  up  to  0*2%,  is  added  to  iron,  the 
change  in  the  specific  volume,  Aw  —  +0  0018  c.c.;  when  the  per¬ 
centage  of  added  carbon  is  from  0*2 — 1*25%,  Aw  =  +0*0015  c.c. 
When  manganese,  up  to  2%,  is  added  to  iron,  Aw  =  +0*00026  c.c.  ; 
when  the  percentage  of  manganese  lies  between  2%  and  18*5%, 
Aw  =  -0*00015  c.c.  The  addition  of  nickel  up  to  20%  has  no  effect 
on  the  specific  volume,  but  with  a  percentage  of  nickel  between 
20%  and  31*4%,  Aw  =  —0*00023  c.c.  When  tungsten,  up  to  about 
15%,  is  added  to  iron,  Aw  =  -0*0009  c.c.  The  addition  of  silicon  up 
to  5*5%  increases  the  specific  volume,  and  Aw  =  +0*0011  c  c.  When 
chromium,  up  to  3%,  is  added  to  iron,  Aw—  +0*00034  c.c.,  but 
further  addition  of  chromium,  up  to  9*5%,  has  no  effect  on  the  specific 
volume  of  the  alloy.  When  copper  is  added  to  iron,  up  to  1*5%, 
Aw=  —0*0005  c.c.,  but  further  addition  of  copper,  up  to  about  4%, 
has  no  effect  on  the  specific  volume.  The  addition  of  cobalt,  up  to 
7%,  to  iron  leads  toAw=  -0*0001  c.c.;  the  addition  of  aluminium, 
up  to  4*5%,  gives  Aw=  +0*0025  c.c. 

The  specific  heat  of  iron  is  increased  by  about  0*0089  per  1%  of 
added  carbon,  and  by  about  0*0006  per  1%  of  added  manganese  (up  to 
about  18%).  Nickel,  added  to  iron  up  to  4%,  increases  the  specific 
heat  by  0*0038  for  every  1%  of  the  addition ;  further  additions  of 
nickel,  up  to  20%,  have  little  or  no  effect,  whilst  between  20%  and  31% 
of  nickel  the  specific  heat  is  increased  by  0*005.  Tungsten,  added  to 
iron  up  to  1%,  increases  the  specific  heat  by  0*0028  ;  when  3*5%  of 
tungsten  is  present,  the  specific  heat  of  the  material  is  the  same 
as  that  of  pure  iron,  whilst  a  further  addition  of  12%  of  tungsten 
decreases  the  specific  heat  by  0*0093.  Silicon,  added  to  iron  up 
to  about  2%,  increases  the  specific  heat  by  0*003  for  every  1%  of 
the  addition ;  further  additions  of  silicon  have  little  or  no  effect. 
Chromium,  cobalt,  and  copper,  added  separately  to  iron,  have  very 
little  effect  on  the  specific  heat  when  a  high  percentage  of  carbon 
is  present.  Aluminium,  added  to  iron  up  to  3%,  has  little  or  no 
effect  on  the  specific  heat.  J.  C.  P. 

Alloys  of  Iron  and  Chromium.  Wilhelm  Treitschke  and 
Gustav  Tammann  (Zeitsch,  anorg.  Chem.,  1907,  55,  402 — 411.  Com¬ 
pare  next  abstract). — These  alloys  were  investigated  by  thermal 
analysis,  being  fused  in  magnesia  tubes  at  1700°  before  the  cooling 
curve  was  taken.  The  freezing-point  curve  is  of  peculiar  shape, 
consisting  of  a  number  of  irregular  bends ;  there  is  also  a  break  in 
the  cooling  curve  of  the  solid  alloys,  the  temperature  of  which  falls 
at  first  with  increase  in  the  amount  of  iron,  and  then  rises  to  the 
melting  point  of  the  latter  metal.  Solid  alloys  containing  30 — 50% 
of  chromium  have  a  third  break  in  the  cooling  curve  at  1260°. 

These  abnormal  results  are  accounted  for  on  the  hypothesis  that 
iron  and  chromium  unite  to  form  a  compound  X,  which,  unlike  the 
iron -molybdenum  compound  (next  abstract),  is  completely  miscible 
in  the  solid  state  with  its  components.  In  accordance  with  this  view, 
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the  observations  are  represented  on  a  projected  space  diagram.  The 
break  on  the  cooling  curve  at  1260°  represents  an  eutectoid  in  which 
the  two  series  of  mixed  crystals  and  the  eutectic  crystallise  together. 

The  microscopic  examination  bears  out  the  above  conclusions.  All 
the  alloys  from  10 — 90%  of  chromium  consist  of  two  structural 
elements,  the  one  which  separates  primarily  being  softer  and  more 
readily  attacked  by  acids  than  the  secondary. 

Alloys  were  also  prepared  by  reduction  of  the  oxides  with  aluminium 
and  were  found  to  be  homogeneous,  consisting  of  polyhedral  crystals. 
On  heating  these  alloys  at  1700°  for  some  time,  they  regain  the 
structure  of  those  prepared  at  that  temperature,  so  that  equilibrium 
is  attained  fairly  rapidly  at  high  temperatures. 

All  the  alloys  up  to  80%  of  chromium  are  magnetic.  G.  S. 

Alloys  of  Iron  and  Molybdenum.  Lautsch  and  Gustav 
Tammann  ( Zeitsch .  anorg.  Chem.,  1907,  55,  386 — 401.  Compare 
Vigouroux,  Abstr.,  1906,  ii,  364). — The  metals  were  heated  in  tubes 
of  magnesia  for  twenty  to  thirty  minutes  at  1800 — 1850°  to  ensure 
complete  fusion,  and  the  cooling  curve  then  determined  with  a  thermo¬ 
couple  in  the  usual  way.  In  this  series,  only  alloys  up  to  60%  by 
weight  of  molybdenum  were  employed. 

The  freezing-point  curve  consists  of  two  branches  meeting  at  about 
1360°,  the  mixture  containing  43%  by  weight  of  manganese.  There 
are  certain  other  breaks  in  the  cooling  curve,  and  the  general 
behaviour  of  the  alloys  recalls  that  of  a  ternary  system.  It  is 
therefore  suggested  that  the  metals  unite  to  form  a  compound  X,  which 
is  produced  and  decomposes  very  slowly.  The  compound  does  not 
form  mixed  crystals  with  iron,  and  probably  not  with  molybdenum, 
but  the  metals  themselves  form  two  series  of  mixed  crystals  separated 
by  a  gap. 

The  microscopic  structure  of  the  alloys  confirms  these  conclusions. 
The  compound  X,  which  is  hard  and  resistant  towards  acids,  does  not 
crystallise  primarily  from  any  of  the  alloys  prepared  at  1800 — 1850°. 
From  0 — 42’5%  of  molybdenum,  the  mixed  crystals  rich  in  iron 
crystallise  first,  and  from  42’5 — 60%  of  molybdenum  those  rich  in  the 
latter  metal. 

Alloys  have  also  been  prepared  at  much  higher  temperatures  (above 
2100°)  by  reducing  the  oxides  with  aluminium.  These  alloys  differ 
from  the  former  in  that  they  are  much  richer  in  X ;  from  20 — 60%  of 
molybdenum,  the  latter  crystallises  primarily  from  the  aluminothermic 
alloys.  When  an  alloy  prepared^by  the  latter  method,  and  containing 
32'7%  of  molybdenum,  was  heated  for  some  time  at  1500°,  it  regained 
to  a  large  extent  the  properties  of  the  same  alloy  prepared  at  1800°, 
but  the  aluminothermic  alloys  containing  44 — 73%  of  molybdenum  are 
scarcely  affected  by  this  treatment. 

Alloys  containing  0 — 50%  of  molybdenum  are  strongly  magnetic  ; 
the  aluminothermic  alloys  containing  70 — 100%  of  molybdenum  have 
no  action  on  the  magnetic  needle.  G.  S. 

Iron-Tungsten  Alloys.  Hermann  Harkort  ( Metallurgie ,  1907, 
4,  617 — 631,  639 — 647,  673 — 682). — The  alloys  were  prepared  by 
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fusing  pure  Swedish  iron  with  ferrotungsten  in  a  magnesia  crucible, 
enclosed  in  an  outer  cylinder  of  a  specially  infusible  clay,  and  heated 
by  a  granulated  carbon  electric  resistance  furnace.  The  paper  contains 
a  theoretical  discussion  and  an  account  of  experiments  bearing  on  the 
conditions  necessary  to  obtain  very  high  temperatures  with  this  type 
of  furnace.  The  conditions  for  obtaining  accurate  readings  with  the 
thermo-couple  at  temperatures  up  to  1600°  were  also  thoroughly 
investigated.  The  experimental  difficulties,  due  to  absorption  of  gases 
and  to  the  insufficient  resisting  power  of  even  magnesia  crucibles,  made 
it  impossible  to  construct  a  satisfactory  freezing-point  curve  from  the 
results.  The  ingots  obtained  also  usually  showed  traces  of  imperfect 
mixture. 

The  temperature  of  transformation  of  a-  into  /3-iron  is  not  influenced 
by  the  addition  of  tungsten.  The  temperature  of  transformation  of 
(3-  into  y-iron,  however,  rises  rapidly  from  871°  for  pure  iron  to  933° 
for  an  alloy  containing  10%  of  tungsten,  the  development  of  heat 
becoming  progressively  less. 

The  results  of  the  thermal  and  microscopic  examination  indicate 
that  mixed  crystals  are  formed,  and  that  a  compound  of  iron  and 
tungsten  separates  from  the  solid  alloys  rich  in  tungsten,  being  to  a 
large  extent  retained  in  solution  in  alloys  quenched  from  a  high 
temperature.  C.  H.  D. 

Constitution  of  Roussin’s  Salts.  Livio  Cambi  (Aid  R.  Accad. 
Lincei,  1907,  [v],  16,  ii,  542 — 547.  Compare  Bellucci  and  Cecclietti, 
this  vol.,  ii,  29  ;  Bellucci  and  Carnevali,  this  vol.,  ii,  472). — The  author 
discusses  previous  publications  on  the  constitution  of  Roussin’s  salts, 
which  he  regards  as' complexes  of  sulphides  and  hyponitrites,  possibly  of 
the  form  K2N202,2FeS3,2Fe2(N202)3.  The  presence  of  hyponitrous 
acid  is  demonstrated  by  the  action  of  silver  nitrate,  which  proceeds 
according  to  the  equation:  K2Fe8S6(N202)7  +  26AgN08  =  2KN03  + 
8Fe(N03)s  +  7  Ag2N202  +  6  Ag2S.  The  transformation  of  nitro sulphides 
of  the  first  series  into  those  of  the  second  series  by  the  action  of 
alkali  (Bellucci  and  Cecchetti,  loc.  cit .)  is  represented  by  the  equation  : 
K2Fe8S6(N202)7  +  6KOH  =  K2N202  +  3K2Fe2S2(N202)2  +  Fe203  +  3H,0. 

T.  H.  P. 

Molecular  Magnitude  of  the  Ferronitrososulphides.  Italo 
Bellucci  and  F.  Carnevali  (Alii  R.  Accad.  Lincei ,  1907,  [v],  16,  ii, 
584 — 590). — Determinations  of  the  molecular  weights  of  potassium 
and  sodium  ferronitrosulphides  of  the  type  Fe4(NO)7S8R'  in  boiling 
ether  gave  discordant  results  (compare  Marchlewski  and  Sachs,  Abstr., 
1893,  ii,  211),  the  numbers  obtained  varying  from  the  values  corre¬ 
sponding  with  the  above  formula  to  less  than  half  of  these  values  ; 
similar  irregularity  is  observed  in  the  behaviour  of  the  pyridine 
derivative,  Fe4(NO)7S3H,C6NH5,  in  boiling  ether. 

It  is  noticed  incidentally  that,  when  ether  employed  for  ebullioscopic 
measurements  contains  ethyl  alcohol,  as  is  often  the  case  with  the 
commercial  rectified  product,  the  boiling  point  is  sometimes  lowered 
by  a  solute. 

The  increase  of  p  when  the  dilution  of  the  sodium  ferronitro- 
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Bulphide  is  raised  from  v=32  to  »=1024,  shows  that  the  salt  is  one 
of  a  monobasic  acid,  and  that  it  has  the  simple  molecular  formula. 
The  constancy  of  the  conductivities  indicates  the  great  stability  of  the 
compound. 

Cryoscopic  measurements  of  the  sodium  and  potassium  derivatives 
in  water  and  acetone,  and  of  the  potassium  derivative  in  nitrobenzene, 
give  values  for  the  molecular  weights  equal  to  one-half  of  those 
corresponding  with  the  simple  formulae,  showing  that  in  dilute  solution 
complete,  normal,  electrolytic  dissociation  occurs. 

That  these  compounds  are  true  complex  salts  is  shown  by  the 
various  reactions  in  which  the  anion  Fe4(NO)7S3'  takes  part  un¬ 
changed,  and  by  the  absence  of  alteration  in  an  alcoholic  solution  of 
the  potassium  salt  when  exposed  to  direct  sunlight  for  several  days. 

T.  H.  P. 

Hydroxylopentamminecobalt  Salts.  Alfred  Werner  ( Ber ., 
1 907,  40,  4098 — 4112). — The  author  has  previously  studied  compounds 
of  the  types :  [(H20)(HO)CoEn2]X2,  [(H20)(HO)CoPy2(NH3)2]X2, 

[(ON)(HO)Ru(NH3)4]X2, 

[(HO)2Cr(NH3)2(OH2)2]X,  and  [(0H)2Pt(NH,),]X2.  He  has  nowpre- 
pared  hydroxy-compounds,  where,  in  addition  to  the  hydroxy -groups, 
there  are  no  other  reactive  groups  directly  attached  to  the  metal  atom. 

Hydroxypentammineeobalt  salts  of  the  type :  [(OH)Co(NH3)5]X2 
are  prepared  by  the  action  of  ammonia  on  the  roseoaquopentammine- 
cobalt  salts,  thus:  [Co(NH3)5(OH2)jX3  +  NH2  =  [(OH)Co(NH3)5]X2  + 
NH4X.  The  roseo-salts  are  obtained  from  chloropentamminecobalt 
chloride  (chloropurpureo-chloride),  [CoC1(NH3)5]C12.  Aqueous  solu¬ 
tions  of  the  aquopentamminecobalt  salts  are  acid  in  reaction,  owing  to 
their  undergoing  hydrolytic  dissociation ;  attempts  to  increase  this 
hydrolytic  dissociation  by  means  of  pyridine  were  unsuccessful.  The 
nitrate,  [(0H)Co(NH3)5](N03)2,H20,  crystallises  in  violet-red  scales; 
its  aqueous  solution  is  bluish-red  and  alkaline  in  reaction,  although 
not  sufficiently  so  as  to  cause  the  precipitation  of  silver  oxide  from 
silver  nitrate.  When  added  to  ammonium  salts,  ammonia  is  at  once 
liberated  and  aquopentamminecobalt  salts  are  formed,  thus  : 

[(OH)Co(N  H  3)5](N03)2  +  NH.,NOs  -  [Co(N  H3)5(0H2)](N03)3  +  NHr 
The  action  of  carbon  dioxide  on  a  concentrated  aqueous  solution  of 
the  hydroxy-salt  is  represented  as  follows:  [(OH)Co(NH3)s](N03)2 + 
C02  =  [C03HCo(NH3)5](N03)2,  bicarbonatopentammine  cobalt  nitrate 
being  formed. 

The  chloride ,  [(OH)Co(NH3)5]CI2,H20,  forms  glistening  scales  ;  its 
aqueous  solution  is  bluish-red  and  is  distinctly  alkaline  towards  litmus. 
The  addition  of  ammonium  chloride  causes  the  formation  of  aquopent¬ 
amminecobalt  chloride.  The  bromide,  [(0H)Co(NH3)5]Br2,H20,  is  a 
pale  violet,  amorphous  powder;  its  aqueous  solution  is  bluish-red  and 
alkaline.  The  iodide ,  [(OH)Co(NH3)5]r2,  is  a  violet,  crystalline 
powder.  The  dithionate,  [(OH)Co(NH3)5]S206,2H20,  separates  from 
•dilute  ammonia  in  carmine-red  prisms  and  leaflets. 

The  view  that  the  compounds  described  are  actually  hydroxy-com¬ 
pounds  is  supported  by  the  following  considerations.  (1)  No  chemical 
difference  can  be  detected  between  the  hydrated  and  anhydrous  salts. 
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(2)  The  hydrated  salts  do  not  exhibit  in  their  properties  any  analogy 
with  the  aquopentamminecobalt  salts,  but  resemble,  for  example,  in  the 
colour  the  ehloropentammine  salts.  (3)  The  behaviour  of  the  com¬ 
pounds  in  question  towards  carbon  dioxide  and  anhydrides  of  aliphatic 
acids  respectively  is  also  in  accordance  with  the  formulae  quoted  by  the 
author. 

Various  bicarbonatopentammine  salts  are  also  described.  Aqueous 
solutions  of  these  compounds  are  strongly  alkaline  and,  when  heated, 
form  hydroxylopentamminecobalt  salts,  thus  :  [(C03H)Co(lSrH3)5]X2 
— C02  +  [(OH)Co(NH3)5]X2  ;  the  latter  behaviour  favours  the  view 
that  the  hydroxy-group  in  the  hydroxylopentammine  salts  is  directly 
attached  to  the  metal  atom.  The  bicarbonato-compounds  are  con¬ 
verted  by  the  action  of  ammonia  into  carbonatopentammine  salts, 
thus :  [(C03H)Co(NH3)5]X  +  NHS  =  [C03Co(NH3)5]X  +  NH4X. 

Further  evidence  as  to  the  constitution  of  the  hydroxylopentammine 
salts  is  afforded  by  their  behaviour  towards  anhydrides  of  aliphatic 
acids,  for  example, 

[(OH)Uo(NH3)6]X2  +  OAc2  =  [OAcCo(NH3)5]  +  AcOH. 

The  resulting  acetatopentamminecobalt  salts  are  very  stable. 

The  behavour  of  the  aquopentammine  salts  is  adduced  in  support  of 
the  author’s  views  on  hydrolysis  ;  the  hydrolysis  of  the  metal  salts  is 
to  be  ascribed  to  the  formation  from  the  aquo-salts  of  hydroxy- 
compounds  and  acids. 

The  nitrate,  [C03HCo(NH3)5](N03)2,  is  pale  carmine-red ;  it  is 
sparingly  soluble  in  water,  and  the  solution  is  alkaline.  When 
potassium  iodide  is  added  to  its  aqueous  solution,  a  periodide  is  pre¬ 
cipitated.  The  bromide,  [0,C02HCo(NH3)5]Br2,  is  precipitated  as  a 
violet-red  powder  on  passing  carbon  dioxide  into  a  solution  of  the 
hydroxyl  o-bromide.  The  bicarbonato-nitrate  is  converted  by  ammonia 
into  carbonatopentamminecobalt  nitrate.  The  dithionate, 

.  [C03HCo(NH3)6]S206, 
is  a  brick-red,  crystalline  powder. 

Acetatopentamminecobalt  nitrate,  [OAcCo(NH3)5](N08)2,  is  a  carmine- 
red,  crystalline  powder.  On  the  addition  ef  potassium  iodide,  the 
corresponding  iodide  is  precipitated  as  carmine-red  needles.  The 
platinosochloride,  [C02MeCo(XH3)6]PtCl4,  forms  glistening  needles. 

Propionatopentamminecobalt  nitrate  is  a  pale  violet  powder. 

A.  McK. 

Hydroxyloaquotetramminecobalt  Salts.  Alfred  Werner 
( Ber .,  1907,40,  4113 — 4117). — In  order  to  determine  the  influence 
exerted  by  the  nitro-group  in  nitrohydroxylotetrammine  salts, 
[(N02)(HO)Co(NH3)4]X  (compare  succeeding  abstract),  on  the  hydroxy- 
group  in  these  salts,  the  author  has  studied  hydroxyloaquotetrammine 
salts,  [(H20)(HO)Co(NH3)4]X2.  Carbonatotetrammine  salts, 
[C03-Co(NH3)4]X, 

are  readily  converted  into  diaquotetrammine  salts,  [(H20)2Co(NH3)4]Hg, 
which  serve  as  the  starting  point  for  the  preparation  of  the  salts 
described. 

The  chloride,  Il(H20)(HO)Co(NH3)4]C12,  obtained  by  the  action  of 
ammonia  on  diaquotetramminecobalt  chloride,  is  a  violet  powder.  The 
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corresponding  bromide ,  obtained  by  the  addition  of  potassium  bromide 
to  the  chloride,  is  carmine-red.  The  dithionate , 

[(H!0)(H0)Co(NB3)4]S!Oe,H20, 

separates  from  water  in  violet  leaflets.  The  nitrate  is  violet.  The 
sulphate ,  [(H20)(HO)Co(NH3)4]S04,H20,  forms  glistening,  violet 

leaflets. 

The  hydroxyloaquotetrammine  salts  described  give  a  distinctly 
alkaline  reaction  in  aqueous  solution,  although  they  do  not  precipitate 
silver  oxide  from  silver  nitrate.  With  concentrated  solutions  of 
ammonium  salts,  ammonia  is  evolved  and  diaquotetramminecobalt 
salts  separate,  thus  : 

[(H!0)(HO)Co(NHa)t]X2  +  NH4X  =  [(H^OyXNH^X,,  +  NH3. 
These  diaquo-salts  give  an  acid  reaction  in  aqueous  solution.  By  the 
action  of  carbon  dioxide  on  the  hydroxy-acids,  a  mixture  of  carbonato- 
salts  and  diaquotetrammine  salts  is  formed,  thus  : 
2[(H20)(HO)Co(NH8)4]X2  +  C02  = 

[C03Co(NH3)4]X  +  [(H20)2Co(NH8)4]X3. 

Chloroaquotetramminecobalt  chloride  separates  from  a  concen¬ 
trated  solution  of  the  diaquochloride,  thus  :  [(H20)2Co(NH3)4]C13  = 
[H2OC1Co(NHs)4]C12  +  H20.  A.  McK. 

Hydroxylonitrotetramminecobalt  Salts.  Alfred  Werner 
( Ber .,  1907,  40,  4117 — 4122). — The  author  describes  hydroxylonitro¬ 
tetramminecobalt  salts  of  the  type  [N02(OH)Co(NH3)4]X,  obtained 
by  the  action  of  ammonia  on  aqueous  solutions  of  aquonitrotetram- 
mineeobalt  salts,  thus : 

[N02(H20)Co(NH3)4]X2  +  NH3  =  [N02(OH)Co(NH3)4]X  +  nh4x. 
Jorgensen  has  already  obtained  the  chloride  of  this  series  by  the 
action  of  dilute  ammonia  on  solutions  of  chloronitrotetramminecobalt 
chloride,  but  his  formulation  of  it  as  a  basic  chloride  of  the  aquo- 
series  is  incorrect ;  all  chlorides  of  the  aquo-series  are  yellow,  whilst 
the  chloride  in  question  is  red. 

The  aqueous  solutions  of  the  salts  prepared  are  strongly  alkaline, 
and  precipitate  silver  oxide  at  once  from  silver  nitrate  solutions. 
When  moist,  they  readily  absorb  carbon  dioxide  from  the  atmosphere, 
thus  :  [N02(HO)Co(NH3)4]N03  +  C02  =  [N02HC03Co(NH3)4]N03;  this 
behaviour  is  in  accordance  with  the  author’s  formulation.  The 
chloride,  [N02(HO)Co(NH„)4]Cl,H20,  forms  glistening,  red  crystals. 
The  bromide,  [N02(HO)Co(NH3)4]Br,H20,  is  a  dark  brick-red,  crystal¬ 
line  powder.  The  nitrate ,  [(N02)(HO)Co(NH3)4]N03,  forms  ruby-red 
needles. 

Bicarbonatonitrotetramminecobalt  nitrate, 

[N02(HC03)Co(NH3)4}N03,H20, 

is  brownish-yellow.  A.  McK. 

Abnormal  Inorganic  Oxonitim  Salts.  A  New  Class  of  Basio 
Salts.  Alfred  Werner  {Ber.,  1907,  40,  4122 — 4128). — The  author 
describes  a  new  type  of  basic  salts,  which  he  designates  as  abnormal 
oxonium  salts.  The  action  of  ammonium  nitrate  or  ammonium 
sulphate  on  hydroxylonitrotetramminecobalt  salts  is  normal,  since 
ammonia  is  liberated  and  normal  aquo- salts  are  formed,  thus ; 
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[N02(H0)Co(NH3)4]N08  +  NH4NOs  =  [N02(H20)Co(NH8)4](N03)2  + 
NHj.  The  behaviour  of  ammonium  chloride,  bromide,  or  iodide  is, 
however,  different ;  these  salts  cause  the  separation  of  salts,  which  are, 
not  acid,  but  alkaline  in  reaction  towards  litmus,  and  are  represented 
are  follows  :  [Cl(H3N)4Co(N02)(OH)]2HCl,4H20  ; 

[Br(H3N)4Co(N02)(OH)]2HBr,4H20 ; 
[I(H3N)4Co(N02)(OH)]3HI.  These  salts  are  undoubtedly  uniform, 
and  crystallise  better  than  any  other  salts  of  the  nitrotetrammine- 
cobalt  series.  From  his  study  of  these  salts,  the  author  finds 
additional  evidence  against  the  representation  of  oxonium  salts  as 
compounds  containing  a  quadrivalent  oxygen  atom. 

The  chloride ,  [C1(H3N)4(N02)CoOH]2HC1,4H20,  forms  yellow 
crystals ;  from  the  mother  liquors,  chloronitrotetramminecobalt 
chloride,  [C1N02Co(NH3)4]C1,H20,  separates.  The  bromide, 

[Br(H  3N  )4(N  02)Co0H]2HBr,4H20, 

forms  bronze-yellow  leaflets.  The  iodide,  [I(H3N)4(N02)CoOH]3HI, 
forms  glistening  bronze-yellow  leaflets. 

Aquonitrotetramminecobalt  salts  of  the  type 
[N02(H20)Co(NHs),]X2 

are  described.  The  chloride,  obtained  by  the  action  of  concentrated 
hydrochloric  acid  on  the  abnormal  chloride  referred  to,  is  a  yellow, 
crystalline  powder,  which  in  aqueous  solution  gives  an  acid  reaction. 
The  corresponding  bromide  is  a  yellow,  crystalline  powder,  is  very 
unstable,  and,  when  dry,  is  gradually  transformed  into  a  cinnabar-red 
salt;  the  transformation  takes  place  immediately  when  water  is 
added  ;  the  new  salt  is  the  esohydrate  of  bromonitrotetramminecobalt 
bromide,  [N02BrCo(NH3)4]Br,H20,  previously  prepared  by  Jorgensen, 
but  erroneously  designated  by  him  as  aquonitrotetramminecobalt 
bromide. 

The  sulphate,  [N02(H20)Co(NHg)4]S04,  is  a  yellow  powder. 

The  nitrate  forms  yellowish-brown  crystals.  A.  McK. 

Chloronitrotetramminecobalt  Salts.  Alfred  Werner  ( Ber ., 
1907,  40,  4128 — 4132). — Chloronitrotetramminecobalt  chloride,  first 
prepared  by  Jorgensen,  very  readily  undergoes  hydrolytic  dissociation, 
thus  :  [N02C1Co(NH3)4]C1+H20  =  [N02(H20)Co(NH3)4]C12.  <It  is  now 
shown  that  the  reverse  change  may  also  be  effected  with  ease,  a  fact 
which  has  been  overlooked  by  Jorgensen,  who  was  in  consequence  led 
to  a  wrong  formulation  of  compounds  of  the  types  in  question.  The 
salt  described  by  Jorgensen  as  aquonitrotetramminecobalt  chloride  is 
in  reality  an  esohydrate  of  chloronitrotetramminecobalt  chloride, 
[N02C1Co(NH3)4],H20.  Further,  Jorgensen’s  aquo-bromide  is  the 
esomonohydrate  of  bromonitrotetramminecobalt  bromide, 
[N02BrCo(NH3)4]Br,H20. 

The  hydration  of  chloronitrotetramminecobalt  chloride  takes  place  so 
quickly  when  this  salt  is  dissolved  in  water  that,  when  nitric  acid  or 
sulphuric  acid  is  added,  only  aquo-salts  separate.  If,  however,  the 
chloronitrochloride  is  covered  with  ice-cold  water  and  the  filtrate 
dropped  into  cold  solutions  of  the  various  precipitants,  it  is  possible  to 
obtain  chloronitrotetrammine  salts. 

The  chloride ,  [N02C1Co(NHs)4]C1,H20,  obtained  from  chloronitro- 
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tetramminecobalt  chloride,  crystallises  in  red  plates.  The  thiocyanate, 

tN02ClCo(NH3)4  SCN,  is  a  reddish-brown,  crystalline  salt.  The  bromide, 
N02ClCo(NH3)4  Br,  and  iodide,  [N02C1Co(NH3)4]  I,  were  also  prepared. 
The  nitrate,  [N02C1Co(NH3)4]N03,  is  orange-red. 

The  theoretical  significance  of  these  compounds  is  discussed. 

A.  McK. 

Complex  Metal  Ammonias.  V.  Octamminedioldicobalt 
Salts.  Alfred  Werner  ( Ber .,  1907,  40,  4434 — 4441.  Compare 
this  vol.,  i,  1012). — The  compound  first  prepared  by  Gentele  ( J, .  pr. 
Chem.,  1856,  [i],  3,  130)  and  described  by  Jorgensen  (Abstr.,  1885, 
726)  as  a  basic  tetramminecobalt  sulphate  is  shown  to  be  the  sul¬ 
phate  of  a  series,  termed  the  octamminedioldicobalt  series,  having 

the  general  formula  :  X2  (NH3)4Co'^^^^Co(NH3)4Jx2,  in  which 

two  complex  residues  are  assumed  to  be  combined  together  through 
the  agency  of  the  residual  affinities  of  the  oxygen  atoms  of  the 
two  OH  groups.  The  formula  is  in  agreement  with  the  following 
facts:  (1)  the  analytical  results;  (2)  2  mols.  of  a  tetrammine  salt 
result  from  the  decomposition  of  1  mol.  of  an  octamminedioldicobalt 
salt  by  mineral  acids ;  (3)  the  acid  radicle  is  completely  ionised  in 
aqueous  solutions  of  the  salts ;  (4)  aqueous  solutions  of  the  salts  react 
neutral. 

Octamminedioldicobalt  chloride,  [(NH3)4CoOH]2C14,4H20,  prepared 
by  treating  the  product  obtained  by  dehydrating  hydroxyloaquo- 
tetramminecobalt  sulphate  (compare  this  vol.,  ii,  962)  on  a  water- 
bath  with  ammonium  chloride,  forms  small,  dark  red  crystals.  A 
solution  of  the  salt  gives  with  ammonium  oxalate  a  red,  crystalline 
precipitate,  and  with  dipotassium  hydrogen  phosphate  a  dark  orange- 
red  precipitate.  The  following  salts  are  obtained  from  the  chloride 
by  double  decomposition  :  bromide,  XBr4,4H20,  {X  =  [(NH3)4Co*OH]2}, 
a  dark  red,  fine  crystalline  powder  ;  nitrate,  X(N03)4,  a  bright  carmine- 
red,  crystalline  powder;  thiocyanate,  X(SCX)4,  a  dark,  violet-red, 
crystalline  powder ;  dithionate,  X(S206)2,2H20,  long,  slender,  light 
violet  needles  ;  sulphate,  X(S04)2,2H20,  small,  violet-red  needles.  The 
compound  obtained  by  Jorgensen  ( loc .  cit.)  is  shown  to  be  a  complex 
sulphate  of  the  octamminediol-  and  hexammine-series.  W.  H.  Gr. 

The  Reactions  of  the  Nickel-plating  Bath.  Andr^  Brochet 
( Compt .  rend.,  1907,  145,  627 — 628). — The  author  is  studying  the 
phenomenon  of  the  passivity  of  nickel,  and  in  this  preliminary  paper 
summarises  the  present  state  of  knowledge  regarding  the  chemistry  of 
the  process  of  nickel-plating.  When  solutions  of  nickel  salts  are 
electrolysed,  using  a  nickel  anode,  the  results  are  unsatisfactory ;  in 
the  case  of  the  chloride,  the  cathode  becomes  coated  with  the  hydrated 
oxide  of  nickel ;  and  in  the  case  of  the  sulphate  the  bath  becomes  acid, 
owing  to  the  accumulation  of  sulphuric  acid  caused  by  the  passivity  of 
the  anode,  and  the  nickel  deposit,  although  white,  is  in  scales  contain¬ 
ing  occluded  hydrogen.  These  difficulties  are  partially  obviated  by 
adding  ammonium  sulphate  to  the  nickel  sulphate  bath  (compare 
VOL.  XCII.  ii.  66 
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Pfanhauser,  Abstr.,  1901,  ii,  538)  or  boric  acid  to  the  nickel  chloride 
bath. 

The  passivity  of  the  nickel  anode  depends  more  on  the  physical 
state  of  the  metal  than  on  its  purity.  Nickel  which  has  been  fused  is 
more  readily  attacked  than  nickel  plates,  whilst  the  thin  leaves  of  the 
metal  are  hardly  attacked  at  all  (compare  Hittorf,  Abstr.,  1900,  ii, 
706).  M.  A.  W. 


Dihydroxylodiaquodiamminechromium  Salts, 

[(OH)2Cr(OH2)2(NH3)2]X. 

Alfred  Werner  and  .J.  Dubsky  ( Ber .,  1907,  40,  4085 — 4093). — The 
work  of  Werner  and  Klien  (Abstr.,  1902,  ii,  210)  has  been  repeated  ; 
the  compounds,  which  were  then  considered  to  be  basic  salts,  are  now 
shown  to  be  hydroxylo-compounds. 

Reinecke’s  salt,  [(SCN)4Cr(NH3)2]K,  was  oxidised  by  bromine  to 
form  dibromodiaquodiamminechromium  bromide, 
[Br2Cr(NHa)2(OH2)2]Br;  _ 

by  the  action  of  pyridine  on  the  aqueous  solution  of  this  salt,  the 
compound,  previously  described  as  a  basic  bromide,  was  obtained  and 
shown  to  be  dihydroxylodiaquodiamminechromium  bromide  mono- 
hydrate,  [(0H)2Cr(NH3)2(0H2)2]Br,H20.  The  water  of  crystallisation  is 
removed  by  careful  drying  of  the  salt  at  60° ;  on  prolonged  heating, 
more  water  is  removed.  When  the  hydroxylo-bromide  is  treated  with 
acetic  anhydride  and  then  acted  on  by  water  and  potassium  thio¬ 
cyanate,  a  precipitate  of  the  dihydroxylothiocyanate  is  obtained. 

The  chloride,  [(0H)2Cr(NH3)2(0H2)2]Cl,H20,  obtained  by  the 
action  of  ammonia  on  tetra-aquodiamminechromium  chloride,  forms 
lilac-coloured  crystals.  The  iodide ,  [(OH)2Cr(NH3)2(OH2)2]I,  ob¬ 
tained  by  the  addition  of  potassium  iodide  to  the  acetic  acid  solution 
of  the  bromide,  forms  reddish-violet  crystals.  The  thiocyanate, 
[(OH)2Cr(NHa)2(OH2)2]SCN, 

was  also  prepared.  The  dithionate,  [(0H)2Cr(NH3)2(0H2)2]2S206,H20, 
is  a  bluish-lilac,  crystalline  powder. 

Hydroxylotriaquodiamminechromium  sulphate, 

[(0H)Cr(NH3)2(OH2)3]S01,H20, 

obtained  by  Werner  and  Klien’s  method  (loc.  cit.),  gave  in  acetic  acid 
solution  on  the  addition  of  potassium  thiocyanate  a  precipitate  of  the 
dihydroxylothiocyanate. 

The  question  of  the  basic  character  of  the  two  hydroxy-groups 
attached  to  the  chromium  atom  in  the  salts  described  is  discussed. 


Whilst  dihydroxylodiaquodiamminechromium  bromide  is  insoluble  in 
glacial  acetic  acid,  it  is  very  readily  soluble  in  water  to  which  a  few 
drops  of  acetic  acid  are  added.  A  red  solution  is  thus  obtained  of  the 
same  tint  as  the  chromium  tetra-aquodiammine  salts  with  mineral  acids. 

The  action  is  represented  as  follows  : 


[(NHa)2(H20)2Cr(0H2)]Br  +  2CHa'C02H  ~ 

.  [«^)S]£C0CH^ 

In  spite  of  the  presence  of  acetic  acid,  this  reaction  is  reversible, 


since,  when  potassium  bromide  is  added,  unchanged  dihydroxylodiaquo- 


diamminechromium  bromide  is  precipitated.  If,  on  the  other  hand, 
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the  dihydro xylo-salt  is  dissolved  in  the  requisite  amount  of  mineral 
acid,  the  addition  of  potassium  bromide  does  not  produce  a  precipitate. 

A.  McK. 

Condition  of  Chromates  and  Dichromates  in  Aqueous 
Solution.  John  Lundberg  ( Zeitsch .  anorg.  Chem.,  1907,  55, 
426 — 436.  Compare  Spitalsky,  this  vol.,  ii,  338,  695;  Sand  and 
Kaestle,  this  vol.,  ii,  178). — With  the  object  of  further  elucidating 
the  constitution  of  aqueous  solutions  of  chromates  and  dichromates, 
the  hydrolysis  of  potassium  chromate  in  solution  has  been  deter¬ 
mined  from  its  effect  in  accelerating  the  hydrolysis  of  ethyl  acetate, 
and  the  electrical  conductivity  of  solutions  of  potassium  dichromate 
has  been  measured. 

The  hydrolysis  of  potassium  chromate  may  be  represented  by  one 
of  the  two  ionic  equations  :  Cr04"  +  H20  =  HCr04'  +  OH'  or  2Cr04"  + 
H20  =  Cr207"  +  20H',  to  which  correspond  the  equilibrium  equations: 
[HCrO/]  x  [0H']/[Cr04"]  =  Kx  and  ^[Cr207]  x  [0H']/[Cr04"]  -  K%.  The 
values  of  Kx  and  obtained  from  the  experiments  with  ethyl  acetate, 
were  both  so  irregular  that  it  was  not  possible  to  decide  from  them 
whether  the  first  or  the  second  equation  for  the  hydrolysis  is  correct, 
but  conductivity  measurements  appear  to  show  that  the  first  one  is  to 
be  preferred.  From  Kl  —  1  *368  x  10-7,  it  is  then  calculated  that  in  a 
Nj  10  solution  of  potassium  chromate  0012%  of  the  salt  is  hydrolysed, 
and  that  in  a  W/10  solution  of  potassium  dichromate,  which  contains 
chiefly  HCr04  ions,  0-094%  of  the  salt  is  ionisod  according  to  the 
equation  :  HCr04'  =  H*  +  Cr04". 

Spitalsky  ( loc .  cit.)  states  that  dichromate  solutions  contain  chiefly 
K*  and  Cr207"  ions,  but  the  author  considers  that  at  least  some  of 
this  observer’s  results  are  better  accounted  for  on  the  view  that  a 
large  proportion  of  HCr04'  ions  are  present.  G.  S. 

Electrolytic  Reduction  of  Tung-stic  Acid.  Heinrich  Leiseb 
[Zeitsch.  Elektrochem.,  1907,  13,  690 — 694). — No  change  occurs  when 
the  solution  of  a  normal  tungstate  is  electrolysed.  If,  however,  a 
solution  of  metatungstic  acid  is  electrolysed,  it  is  reduced  to  a  blue 
solution,  which  is  very  readily  oxidised  by  exposure  to  the  air,  and 
from  which  no  crystalline  product  could  be  isolated. 

A  solution  of  tungstic  acid  in  sulphuric  acid  was  then  electrolysed 
in  a  platinum  basin  with  a  nickel  gauze  anode.  By  the  use  of  the 
soluble  nickel  anode,  anodic  oxidation  of  the  blue  compound  is  avoided. 
When  the  reduction  seemed  to  be  complete,  the  solution  was  titrated 
with  potassium  permanganate.  The  results  obtained  at  60°  to  70°  in 
presence  of  a  considerable  excess  of  sulphuric  acid  indicate  that  the 
blue  compound  has  the  formula  W4011.  With  a  lead  cathode  in  place 
of  the  platinum  one,  the  reduction  appears  to  go  further,  a  small 
quantity  of  a  black  substance  always  being  deposited.  This  was 
analysed  and  found  to  be  an  oxide  of  the  composition  W02.  T.  £. 

Utilisation  of  Metallic  Residues.  Tosio  Watanabe  [Mem.  Coll. 
Sci.  Eng.  Kyoto ,  1907,  1,  183 — 186). — A  fairly  satisfactox-y  separation 
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of  the  pure  metals  from  mixtures  of  white  metallic  residues  (turnings, 
clippings,  &c.)  rich  in  tin,  and  red  residues  rich  in  copper,  can  be 
effected  by  liquation.  The  author  describes  several  attempts  to 
effect  the  separation  chemically,  none  of  which  has  led  to  very 
satisfactory  results.  The  most  promising  method  consisted  in 
transforming  the  alloy  into  a  mixture  of  sulphides  by  fusing  with 
lead  sulphide,  and  dissolving  out  the  tin  sulphide  with  sodium  sulphide 
solution.  G.  S. 

Action  of  Alcohol  on  Zirconium  Sulphate.  Otto  Hauser 
(J.  pr.  Chem.,  1907,  [ii],  70,  363—367.  Compare  Abstr.,  1904,  ii,  568  ; 
1905,  ii,  531 ;  this  vol.,  ii,  626.  Berzelius,  Ann.  Phys.  Chem.,  1825,4, 
117;  Endemann,’  this  Journ.,  1875,  1162). — The  composition  of  the 
precipitate  obtained  on  adding  alcohol  to  an  aqueous  solution  of 
zirconium  sulphate  varies  with  the  temperature  and  concentration  of 
the  salt  solution.  The  precipitates  obtained  in  three  experiments  gave 
on  analysis  the  proportions:  Zr02/S03  =  1*227,  1  '135,  and  1  *  108,  and 
contained  17  39% — 23’1%  of  water  together  with  traces  of  alcohol. 
The  precipitate  forms  a  turbid  solution  in  cold  water  which  becomes 
clear  when  heated,  and  on  evaporation  gradually  becomes  viscid  and 
solidifies  to  a  colloidal  compound  of  zirconium  oxide  hydrogel  or  a  basic 
salt  and  sulphuric  acid.  When  washed  with  water  until  neutral,  the 
precipitate  has  Zr02/S03  =  1*51 — 1  *54,  and  the  composition 
3Zr02,2S03,8|H20. 

Berzelius’s  compound  has  Zr02/S03  =  1  ‘49.  A  compound  of  the 
composition  given  by  Endemann  was  not  obtained.  G.  Y. 

Antimony-Lead  Alloys.  W.  Gonterutann  ( Zeitsch .  anorg,  Chem., 
1907,  55,  419 — 425.  Compare  Heycock  and  Neville,  Trans.,  1892, 
01,  888  ;  Stead,  Abstr.,  1899,  ii,  32  ;  Matthiessen,  Ann.  Phys.  Chem  , 
1860,  110,  190). — Various  investigators  have  found  that  antimony 
and  lead  do  not  enter  into  chemical  combination,  but,  as  the  electrical 
conductivity  measurements  of  Matthiessen  indicate  the  possible  occur¬ 
rence  of  a  compound,  these  alloys  have  been  investigated  again  by 
thermal  analysis. 

The  freezing-point  curve  consists  of  two  branches  meeting  in  a 
eutoctic  point  at  about  247°  and  87%  of  lead.  There  are  two  breaks 
in  the  cooling  curve  in  the  neighbourhood  of  the  eutectic  temperature 
which  differ  only  by  4 — 6°  ;  no  conclusive  explanation  of  this  behaviour 
has  been  found.  From  60 — 87%  of  lead,  there  are  two  well-defined 
layers  in  the  solid  alloy,  the  lower  consisting  of  the  eutectic,  the  upper 
of  antimony  crystals  with  a  little  eutectic. 

No  mixed  crystals  are  formed,  and  the  metals  show  no  sign  of 
chemical  combination,  even  on  prolonged  heating  at  230 — 240°. 

G.  S. 

Chemistry  of  Gold.  F.  H.  Campbell  {Trans.  Faraday  Soc.,  1907, 
3,  103—113). — Experiments  in  which  finely-divided  gold  was  shaken 
with  solutions  of  iodine  in  carbon  tetrachloride  show  that  unless  the 
iodine  concentration  is  0  943  of  what  it  is  in  the  saturated  solution, 
no  formation  of  aurous  iodide  takes  place.  When  excess  of  gold  is 
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treated  with  iodine  dissolved  in  potassium  iodide  solution,  part  of  the 
gold  passes  into  solution,  and  partition  experiments  show  that  this 
gold  forms  part  of  a  complex  anion  Aul2\ 

In  preparing  aurous  chloride  by  heating  auric  chloride  in  a  current 
of  dry  air,  the  best  temperature  appears  to  be  170 — 180°;  the  change 
is  exceedingly  slow  at  140 — 150°.  The  change  3Au01  =  AuC13  +  2  Au 
takes  place  at  the  ordinary  temperature  and  in  absence  of  water.  Dry 
chlorine  and  aurous  chloride  combine  readily  at  the  ordinary  tempera¬ 
ture  to  form  auric  chloride. 

Aurous  bromide  is  readily  prepared  by  gently  heating  auric  bromide; 
it  decomposes  similarly  to  the  chloride  in  a  dry  atmosphere  and  at  the 
ordinary  temperature  :  3AuBr  =  AuBr3  +  2  Au. 

Various  methods  for  the  preparation  of  aurous  oxide  have  been 
tested,  and  solutions  of  the  nitrate  have  been  obtained  by  shaking  the 
oxide  with  nitric  acid.  Potential  measurements  have  then  been  made 
and  the  normal  potential  Au  (  Au*  has  been  calculated  to  be  1'5  volt. 
This  is  higher  than  the  oxygen  potential,  which  explains  the  difficulty 
of  preparing  the  aurous  compound.  The  solubility  product  for  aurous 
oxide  is  estimated  to  be  about  0'7  x  1CV19.  J.  C.  P. 

A  Cause  of  the  Destruction  of  Platinum  Vessels.  W.  C. 
Heraeus  and  W.  Geibel  ( Zeitsch .  angew.  Chem.,  19.07,  20, 
1892 — 1894). — It  is  shown  that  the  hydrogen  present  in  the  outer 
zone  of  the  Bunsen  flame  diffuses  through  the  hot  platinum  into  the 
interior  of  a  platinum  crucible  heated  in  this  part  of  the  flame.  This 
hydrogen  reduces  very  energetically ;  thus  ferric  oxide  is  partially 
reduced  to  iron,  magnesium  sulphate  to  sulphide,  sodium  sulphate  to 
sulphite,  &c.  Consequently,  a  platinum  crucible  containing  anything 
which  on  reduction  would  yield  a  substance  capable  of  attacking 
platinum  may  be  destroyed  if  heated  in  the  outer  zone  of  a  Bunsen 
flame.  In  such  cases,  the  crucible  should  be  heated  electrically. 

W.  H.  G. 

Dihydroxylotetrammineplatinum  Compounds.  Alfred 
Werner  ( Ber 1907,  40,  4093 — 4097). — It  has  previously  been  shown 

that  in  hydroxynitrosotetrammineruthenium  salts, 
[(ON)(OH)Ru(NHs)4]X3, 

the  hydroxy-group  still  possesses  the  property  of  adding  on  hydrogen 
ions,  but  the  resulting  nitrosoaquotetrammine  salts  are  so  unstable 
that  they  immediately  undergo  hydrolytic  dissociation.  This  tendency 
to  form  aquo-salts  is  now  shown  to  be  scarcely  perceptible  with 
platinum  compounds  of  similar  type  to  the  ruthenium  salts  referred  to. 

The  observations  of  Carlgren  and  Cleve  (Abstr.,  1893,  ii,  127)  were 
not  sufficiently  extensive  to  determine  whether  the  dihydroxy- 
tetrammineplatinum  salts,  prepared  by  different  methods,  were 
identical  or  stereoisomeric.  It  is  shown  by  the  author  that  the 
observations,  which  appeared  to  point  to  isomerism,  are  to  be  ascribed 
to  the  existence  of  stable  dimorphous  forms ;  the  dihydroxy-platinum 
sulphate,  for  example,  crystallises  sometimes  anhydrous  and  some¬ 
times  with  4H20  when  prepared  according  to  one  method;  when 
prepared  according  to  a  second  method,  it  is  invariably  obtained 
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anhydrous.  In  spite  of  repeated  crystallisations,  it  is  not  possible  to 
convert  the  anhydrous  into  the  hydrated  form  ;  by  the  addition  of  a 
nucleus  of  the  hydrated  form  to  a  solution  of  the  anhydrous  form,  the 
conversion  may,  however,  be  effected.  When  the  hydrated  form  is 
repeatedly  crystallised  from  water,  the  anhydrous  form  is  obtained. 

In  order  to  show  that  the  hydroxy-groups  of  the  dihydroxy- 
tetrammineplatinum  salts  prepared  do  not  undergo  electrolytic  dis¬ 
sociation  in  aqueous  solution,  the  electrical  conductivity  of  some  of 
the  salts  was  determined.  The  salts  are  dissociated  in  the  following 
sense:  [(OH)2Pt(NH3)4]X2  — >-  [(OH)2Pt(XH3)4]*’  and2X~,  since  the 
values  obtained  agree  with  those  obtained  with  the  type  : 

[X2Pt(NH8)JX2. 

The  salts  do  not  show  any  tendency  to  form  aquo-salts  with  the 
exception  of  dihydroxytetrammine  platinum  chloride,  which  forms  the 
salt  [(H20)(H0)Pt(NH3)4]X3,  with  hydrochloric  acid  \  the  latter  salt 
is,  however,  so  unstable  that  it  is  converted  by  atmospheric  moisture 
into  the  dihydroxy-chloride  and  hydrochloric  acid. 

Dihydroxytetrammineplatinum  sulphate,  [(0H)2Pt(NH3)4]S04,  was 
obtained  by  Cleve’s  method,  or  by  the  action  of  hydrogen  peroxide  on 
tetrammineplatinum  sulphate.  The  chloride,  [(OH)2Pt(NHg)2]Cl2, 
obtained  by  the  addition  of  barium  chloride  to  the  sulphate  or  by  the 
action  of  hydrogen  peroxide  on  tetrammineplatinum  chloride,  is 
identical  with  the  product  described  by  Carlgren  and  Cleve.  The 
bromide,  [(OH)2Pt(XH3)4]Br2,  was  prepared  from  the  sulphate. 

A.  McK. 

Action  of  Osmium  Peroxide  on  Soluble  Metallic  Iodides. 
N.  A.  Obloff  ( Chern .  Zeit.,  1907,  31,  1063). — Contrary  to  the  state¬ 
ments  in  certain  text-books,  osmium  peroxide,  0s04,  does  not  liberate 
iodine  from  neutral  solutions  of  potassium  iodide.  From  acidified 
solutions,  however,  as  Alvarez  (Abstr.,  1905,  ii,  423)  has  shown,  iodine 
is  liberated  and  an  emerald-green  compound,  OsI2,2HI,  precipitated. 

G.  S. 
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Barlow  and  Pope’s  Theory.  Frans  M.  Jaeger  ( Zeitsch .  Kryst. 
Min.,  1907,  46,  61 — 64). — Goniometric  measurements  are  given  for 
00 

phthalimide,  C6H4<Cqq^>NH,  showing  a  close  resemblance  in  crystal¬ 
line  form  between  this  substance  and  benzoicsulphinide, 

C«H*<SO.j>NH; 

the  substitution  of  *S02'  (valency  volume,  6)  by  *CO  (valency  volume, 
6)  has  no  marked  effect  on  the  crystalline  structure,  thus  confirming 
Barlow  and  Pope’s  theory  (Trans.,  1906,  89,  1675;  1907,  91,  1150). 
The  equivalence-parameters  are  calculated  for  these  substances,  and 
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compared  with  those  for  anthranilic  acid  (o-aminobenzoic  acid)  and 
o  sulphobenzoic  acid  (Trans.,  1906,  89,  1734) : 

2-2612  :  3-7945  :  4-8952 
2-5708  :  3'8496  :  4-6481 
2-5183  :  3-6857  :  47521 
2-4623  :  3-3022  :  4*9197 

L.  J.  S. 

Origin  of  Red  Ochre  Deposited  from  the  Thermal  Waters 
of  the  Baths  of  Lucca.  Giuseppe  Magri  (AM  R.  Accad.  Lined, 
1907,  [v],  10,  ii,  400 — 408). — The  red  ochre  deposited  from  these 
waters  owes  its  formation  to  hydrolysis  of  the  dissolved  iron  salts. 
Colloidal  ferric  hydroxide  represents  an  intermediate  stage  in  the 
change,  and  is  precipitated  either  by  micro-organisms,  various 
electrolytes,  or  radioactive  substances.  T.  H.  P. 

A  New  Mineral  from  the  Ancient  Lead  Slags  at  Laurion, 
Greece.  Alfred  Lacroix  and  August  B.  de  Schulten  ( Compt . 
rend.,  1907,  145,  783 — 785). — The  new  mineral  was  found  as 
crystals,  up  to  3  mm.  in  length,  lining  the  cavities  of  a  resinous 
specimen  of  a  vitreous  slag  containing  fragments  of  charcoal ;  it 
is  associated  with  the  lead  oxychlorides,  laurionite,  fiedlerite,  and 
matlockite.  The  crystals  are  white  or  brownish-yellow  with  a  vitreous 
lustre ;  they  have  the  appearance  of  short,  hexagonal  prisms,  but  are 
really  orthorhombic,  with  a  :  b  :  c  —  0*5770  : 1  : 0-2228  ;  hardness,  3| ; 
D7-1.  The  plane  of  the  optic  axes  is  parallel  to  (100),  and  the 
acute  positive  bisectrix  is  perpendicular  to  (001).  Analysis  gives  the 
formula  Pb3(As04)2,3PbCl2 : 

As206.  PbO.  Pb.  Cl.  Total. 

12’49  38-86  36'38  12 ‘47  100-20 

The  mineral  differs  widely  from  mimetite  in  the  relative  pro¬ 
portions  of  arsenic  acid  and  chlorine,  and  for  it  the  name  georgiadesite 
is  proposed.  Arsenopyrite  is  known  to  occur  with  the  lead  ores  of 
Laurion,  and  this  will  account  for  the  presence  of  arsenic  in  the 
ancient  slags,  which  have  been  acted  upon  by  sea-water  with  the 
formation  of  lead  oxychlorides,  chloro-carbonate,  and  chloro-arsenate. 

L.  J.  S. 

Powellite  and  .Molybdite.  Waldemar  T.  Schaller  ( Zeitsch . 
Kryst.  Min.,  1907,  44,  9 — 13). — A  mineral  from  Barringer  Hill, 
Llano  Co.,  Texas,  thought  to  be  molybdite,  was  found  on  analysis  (I) 
to  be  powellite.  The  loose  fragments  are  grey,  and  they  readily  break 
up  into  small,  shining  scales  ;  the  scaly  character  being  due  to  the 
pseudomorphism  of  the  mineral  after  molybdenite,  with  which  it 
occurs  and  encrusts.  Similar  material  (anal.  II),  also  pseudomorphous 
after  molybdenite,  occurs,  with  scheelite,  as  veins  and  irregular  masses 
in  a  earthy,  decomposed  rock  at  Oak  Springs,  Nye  Co.,  Nevada. 
This  is  a  new  mode  of  occurrence  of  powellite,  and  it  is  suggested 


Anthranilic  acid . 

o-Sulphobenzoic  acid 
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that  the  mineral  recently  described  by  G.  Gagarine  (this  vol.,  ii,  704) 
as  molybdite  is  really  powellite  : 


CaO. 

Mo03. 

Ee203. 

wo3. 

Si02. . 

MoS2. 

h2o. 

Total. 

Sp.  gr.* 

I. 

27-46 

67-90 

— 

nil 

0-88 

1-50 

2-33 

100-07 

4-23 

II. 

26-44 

62-43 

1-17 

trace 

6-80 

— 

2-69 

99-53 

4-24 

III. 

— 

46-77 

15-95 

— 

16-51 

5-50 

15-87 

100-60 

2  99 

*  Recalculated  after  deducting  impurities. 


Molybdite  is  recorded  from  Hortense,  Colorado,  where  it  occurs 
as  small,  yellow  masses  with  molybdenite,  quartz,  and  mica. 
Analysis  III  agrees  with  the  formula  Fe203,3Mo08,7^H20  (this 
vol.,  ii,  480).  Molybdite  is  soluble  in  33,000  parts  of  water. 

L.  J.  S. 

Rhonite,  a  New  Aenigmatite-like  Mineral  in  Basaltic  Rocks. 
J.  Soellner  (Jahrb.  Min.,  1907,  Beil.-Bd.,  24,  475 — 547). — A  reddish- 
brown  amphibole,  forming  a  constituent  of  basaltic  rocks  from  the  Rhon 
Mountains  and  several  other  localities,  was  found  to  have  microscopical 
characters  resembling  those  of  aenigmatite.  The  following  analysis, 
by  Dittrich,  of  material  isolated  from  a  nepheline-basanite  from  the 
Rhon  Mountains  shows,  however,  that  the  mineral  differs  considerably 
from  aenigmatite  in  composition,  and  the  name  rhonite  is  therefore 
proposed  for  it.  The  formula  is  (Ca,Na2,K2)3Mg4Fe2"Fe2'"Al4(Si,Ti)6O30. 

Si02.  TiOj.  Al203.  Fe203.  TeO.  MnO.  MgO.  CaO.  Na20.  K20.  Total. 

24-42  9-46  17*25  11-69  11*39  trace  12-62  12-43  0’67  0‘63  100‘56 

The  mineral  is  triclinic,  and  the  angles  between  the  faces,  as 
determined  in  thin  sections  under  the  microscope,  are  near  to  those  of 
aenigmatite,  with  which  rhonite  is  isomorphous.  In  habit,  twinning, 
and  cleavage,  the  mineral  also  resembles  aenigmatite.  It  is  black  to 
brownish-black,  with  a  metallic  lustre  by  reflected  light;  in  thin 
sections,  it  is  reddish-brown  to  brownish-black,  with  strong  pleo- 
chroism. 

Petrographical  descriptions  are  given  of  rocks  (plagioclase-basalts, 
nepheline-basalts,  nepheline-basanites,  limburgites,  &c.)  from  several 
localities  (Rhon  Mountains,  Rhenish  district,  Odenwald,  Bohemia,  &c.), 
in  which  the  mineral  was  identified.  L.  J.  S. 

Composition  of  the  Red  Clay.  Frank  W.  Clarke  ( Proc .  Roy. 
Soc.  Edin.,  1907,  27,  167 — 171). — The  paper  gives  the  results  of 
a  complete  analysis  of  the  “  red  clay  ”  characteristic  of  the  greatest 
depths  of  the  sea ;  imperfect  analyses  are  already  contained  in  the 
reports  of  the  Challenger  Expedition.  Fifty-one  samples  from  as  many 
localities  were  mixed,  and  the  average  composition  determined. 
Titanium,  chromium,  vanadium,  molybdenum,  arsenic,  and  certain 
other  elements  not  mentioned  in  previous  analyses  have  been  estimated. 
Lithium  and  fluorine,  as  well  as  zirconium  and  other  rare  earths,  are 
absent.  G.  S, 
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Physiological  Chemistry. 


Breathing  and  Metabolism.  Albert  Fraenkel  ( Zeitsch .  Biol., 
1907,  50,  163 — 167). — Polemical  against  Voit.  The  thesis  that 
lessened  oxygen  intake  leads  to  increased  protein  decomposition  is 
maintained.  W.  D.  H. 

Behaviour  of  Calcium  in  the  Blood  in  Experimental  Poisoning 
by  Acids.  R.  A.  Allers  and  Samuel  Bondi  (Biochem.  Zeitsch. ,  1907, 
6,  366 — 372). — The  blood  of  rabbits,  killed  five  hours  after  the  adminis¬ 
tration  per  os  of  an  amount  of  N/ 4  hydrochloric  acid  equal  to  0’1  of 
the  body  weight,  contained  on  the  average  0-0159%  CaO  as  compared 
with  0'069%  in  normal  blood.  There  was  no  corresponding  increase 
in  the  amount  of  other  inorganic  bases.  G.  B. 

Quantitative  Methods  with  Haemolytic  Serum.  Wilfrid  H. 
Manwaring  (J.  Biol.  Chem.,  1907,  3,  387 — 390.  Compare  Abstr., 
1906,  ii,  208). — Further  considerations  which  show  that  it  is  im¬ 
possible  at  present  to  devise  even  indirect  methods  of  measuring 
haemolysis  correctly.  W.  D.  H. 

Anti-inulase.  Tadasu  Saiki  ( J .  Biol.  Chem.,  1907,  3,  395 — 402). 
— In  normal  rabbits’  serum,  inulase,  and  anti-inulase  are  absent. 
Serum,  however,  independently  of  its  protein  or  alkali,  inhibits  inulin 
digestion,  but  not  acid  hydrolysis.  Anti-inulase  appears  in  rabbits’ 
serum  after  the  injection  of  inulase.  The  anti-serum  exhibits 
different  degrees  of  inhibitory  action  on  the  inulin-digesting  and 
sucrose-inverting  activities  of  inulase  preparations.  The  two  actions 
of  inulase  prepared  from  Aspergillus  are  therefore  probably  in¬ 
dependent.  The  anti-serum  has  no  action  on  intestinal  sucrase. 

W.  D.  H. 

Haemagglutination  and  Haemolysis.  I — VIII.  Leo  von 
Liebermann,  Parts  III.,  IV.,  and  V.  in  conjunction  with  Paui  von 
Liebeemann,  Part  VII.  in  conjunction  with  B.  von  Fenyvessy  ( Arch . 
Hygiene,  1907,  62,  227 — 342). — The  main  conclusion  of  this  series  of 
papers,  arrived  at  in  Part  VIII.,  is,  that  in  the  serum  of  rabbits 
immunised  against  the  red  corpuscles  of  the  pig,  the  complement 
resembles  a  soap,  and  the  immune  substance  resembles  oleic  acid 
(compare  von  Liebermann,  Biochem.  Zeit.,  1907,  4,  25,  and  Noguchi, 
this  vol.,  ii,  890,  and  following  abstract). 

Soap  hsemolyses  in  very  dilute  solution,  but  is  without  action  in 
the  presence  ot  some  proteins  (serum-albumin)  and  of  lime  salts  ;  thus 
active  serum  is  rendered  inactive  by  the  addition  of  calcium  chloride. 
The  immune  substance,  being  an  acid,  would  appear  to  liberate  the 
soap  from  its  combination  with  the  serum-albumin,  and  thus  enable  it 
to  exert  its  haemolytic  action.  An  artificial  immune  serum  may  be 
prepared  from  a  serum-albumin  solution  and  soap ;  it  is  activated  by 
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the  addition  of  minute  quantities  of  oleic  acid  (in  themselves  in¬ 
sufficient  to  produce  lysis),  and  can  then  be  rendered  inactive  by 
heating  to  56°  (as  regards  lysis,  but  not  as  regards  agglutination). 

The  acceleration  of  agglutination  by  alkalis  and  its  retardation  by 
acids  leads  to  the  view,  that  ricin  is  a  feebly  acid  substance  which 
forms  an  insoluble  compound  with  the  stroma,  thereby  setting  the 
haemoglobin  free  (Part  I.).  Agglutination  and  lysis  are  two  stages 
of  the  same  reaction,  but,  on  the  addition  of  alkali,  lysis  may  occur 
singly  through  the  alkali  combining  with  the  haemoglobin,  and  leaving 
the  stroma  free.  Guaiacum  saponin  (Part  IV.)  closely  resembles  ricin 
in  combining  with  the  stroma,  although  here  there  is  no  obvious 
agglutination.  In  the  serum  of  rabbits  which  have  been  immunised 
against  pig’s  corpuscles,  the  complement  is  made  inactive  by  alkali, 
but  regains  its  activity  on  neutralisation  (Part  V.).  The  inactivation 
by  heating  may,  to  a  slight  extent,  be  due  to  an  increase  of 
hydroxyl  ions,  which  can  be  detected  in  a  heated  serum  by  electrical 
means,  although  not  by  titration  (Part  VI.).  An  attempt  was  made 
to  isolate  the  lysin  from  rabbit’s  serum  (Part  VII.).  It  was  found  to 
be  acid,  thermostable,  readily  soluble  in  water,  and  slightly  so  in  cold 
alcohol.  G.  B. 

Certain  Chemical  Complementary  Substances.  Hideyo 
Noguchi  ( Biochem .  Zeitsch.,  1907,  6,  327 — 357.  Compare  this  vol.,  ii, 
890,  and  preceding  abstract). — Two  groups  of  experiments,  haemolytic 
and  bactericidal,  lead  to  similar  conclusions  as  regards  the  chemical 
nature  of  the  complement.  The  non-specific,  thermostable  haemolysins, 
which  can  be  extracted  from  serum  and  from  various  organs  by 
alcohol,  consist  of  soaps,  and  show  in  their  action  the  greatest 
resemblance  to  oleates.  Sodium  oleate  is  ten  times  as  haemolytic  as 
sodium  stearate.  Despite  the  differences  in  the  behaviour  of  these 
“  extract  ”  lysins  (or  soaps)  and  complements,  the  two  substances  are 
not  necessarily  different,  for  comparison  must  be  made  under  identical 
conditions.  When  serum  is  added  to  an  oleate,  the  latter  loses  its  lytic 
properties,  but  now  resembles  a  complement,  so  that  lysis  of  corpuscles, 
which  have  been  sensitised  previously  by  an  amboceptor,  nevertheless 
occurs.  This  artificial  complement  becomes  inactive  when  it  is  heated 
to  56°,  or  when  it  is  kept  for  a  week,  or  when  acids,  or  salts  of  the 
alkaline  earths,  are  added.  All  these  properties  of  the  complement 
possibly  depend  on  the  presence  of  serum  proteins.  G.  B. 

The  Acid  Control  of  the  Pylorus.  Walter  B.  Cannon  ( Amer . 
J.  Physiol.,  1907,  20,  283 — 322). — By  means  of  X-ray  observations,  it 
is  shown  that  during  gastric  digestion  peristalsis  occurs  continuously, 
but  the  discharge  from  the  pylorus  is  occasional ;  this  is 
because  the  pylorus  is  under  acid  control ;  acid  in  the  antrum  opens 
it,  and  in  the  duodenum  closes  it.  The  closure  is  intermittent  because 
the  acid  in  the  duodenum  is  soon  neutralised.  This  is  supported  by 
experimental  evidence;  thus  moistening  carbohydrates  with  alkali 
retards  their  normally  rapid  exit,  and  treating  proteins  with  acid 
hastens  their  normally  slow  exit ;  the  stomach  empties  more  slowly 
when  the  alkaline  bile  and  pancreatic  juice  are  prevented  from  entering 
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the  intestine.  The  effect  from  the  duodenum  is  regarded  as  a  local 
reflex  action.  W.  D.  H. 

Activation  of  Pancreatic  Steapsin.  Hedwig  Donath  ( Beitr . 
chem.  Physiol .  Path.,  1907,  10,  390 — 410). — Pancreatic  steapsin  is 
activated  by  cholic  acid,  but  beyond  a  certain  limit  further  addition  of 
the  acid  causes  no  increase  in  activity.  A  hastening  of  fermentative 
fat-synthesis  of  cholic  acid  could  not  be  observed  with  certainty. 
Preparations  of  steapsin  alter,  so  that  they  become  “  spontaneously" 
activated.  No  activating  kinase  for  steapsin  was  found  in  the 
intestinal  mucous  membrane.  Lipase  from  Ricinus  seeds  is  not  activated 
by  cholic  acid.  Pancreatic  steapsin  rendered  inactive  by  heating  at 
60 — 63°  is,  in  part,  re-activated  by  normal  horse-serum.  This  is  due  to 
the  presence  in  the  serum  of  a  thermolabile  agent.  After  the  steapsin 
has  been  heated  to  77 — 80°,  re-activation  by  serum  does  not  occur. 
Steapsin  rendered  inactive  by  the  latter  temperature  inhibits  the 
activity  of  the  active  ferment.  W.  D.  H. 

The  Use  of  Bone  Ash  in  Metabolism  Experiments  on  Dogs. 
Matthew  Steel  and  William  J.  Gies  (Amer.  J.  Physiol 1907,  20, 
343 — 357). — An  easily  assimilable  diet  necessary  in  most  experiments 
on  metabolism  has  the  disadvantage  that  the  faecal  discharge  is  usually 
small,  offensive,  and  fluid,  and  so  apt  to  mingle  with  the  urine.  This 
is  avoided  by  mixing  powdered  bone  ash  with  the  food.  The  admixture 
does  not  interfere  with  digestion  or  absorption  of  other  substances, 
and  the  urine  in  contact  with  the  faeces  does  not  dissolve  out  any 
constituents  of  the  ash.  W.  D.  H. 

Metabolism  of  Carbohydrates.  Karl  Spiro  {Beitr.  chem. 
Physiol.  Path.,  1907,  10,  277 — 286). — The  C/N  ratio  in  the  urine 
obtained  from  dogs  under  the  following  conditions:  (1)  meat  diet; 
(2)  fat  diet ;  (3)  carbohydrate  diet,  and  (4)  hungry,  has  been  deter¬ 
mined,  as  also  the  amounts  of  urea  and  ammonia  in  the  same  urines. 
The  urea  is  present  in  largest  amount  after  a  flesh  diet,  and  is  smallest 
after  a  carbohydrate  diet.  The  ratio  non-oxidisable  C/non-oxidisable 
N  has  also  been  calculated.  The  various  results  are  : 


C/N.  Non-oxid.  C/non-oxid.  N. 

Meat . 0-601  2‘449 

Fat  .  0-719  2-268 

Carbohydrate  .  Q'777  2-086 

Hungry  .  0*759  2 'Oil 


The  results  obtained  for  dogs  differ  from  those  obtained  for  other 
mammals  which  are  accustomed  to  a  mixed  diet,  or  to  a  diet  rich  in 
carbohydrates. 

Intravenous  injection  of  glycine  and  laevulose  into  rabbits  gives 
rise  to  pyrazine-2  : 5-dicarboxylic  acid  in  the  urine.  J.  J.  S. 

Behaviour  of  Non-fermentable  Carbohydrates  in  the  Animal 
Organism.  Walther  Brasch  {Zeitsch.  Biol.,  1907,  50,  113 — 162). — 
A  discussion  of  the  nutritive  value  oE  different  sugars ;  the  experi- 
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ments  recorded  show  both  in  men  and  animals  a  low  assimilation 
limit  for  galactose.  Experiments  with  pentoses  on  animals  showed 
that  glycogen  is  not  formed  from  them,  and  that  nitrogenous 
katabolism  is  increased.  W.  D.  H. 

Influence  of  Alcohol  on  Glycogen  Metabolism.  William 

Salant  ( J .  Biol.  Ohem.,  1907,  3,  403 — 418). — Large  quantities  of 
alcohol  hasten  the  process  by  which  glycogen  disappears  from  the  liver, 
but  ODly  after  the  stage  of  intoxication  has  been  passed.  Neglect 
to  recognise  this  fact  will  explain  the  discordant  results  of  other 
observers.  The  experiments  were  made  on  rabbits.  W.  D.  II. 

Fat  Absorption  in  Isolated  Loops  of  Intestine.  Otto  von 
Furth  and  Julius  Schutz  ( Beitr .  chem.  Physiol.  Path.,  1907,  10, 
462 — 472). — Stearin  and  olein  soaps  are  extremely  badly  absorbed. 
Oleic  acid  and  olive  oil  are  absorbed  better.  The  absorption  of  soaps 
is  not  influenced  by  the  addition  of  glycerol,  and  usually  is  unfavour¬ 
ably  affected  by  the  addition  of  bile ;  in  one  experiment,  absorption 
was  increased  by  the  presence  of  bile.  Bile  also  does  not  uniformly 
increase  absorption  of  oleic  acid  or  olive  oil.  The  addition  of  bile  and 

the  expressed  juice  of  the  pancreas  lessens  absorption  of  oleic  acid  and 

olive  oil.  These  conclusions  are  drawn  from  experiments  on  isolated 
intestinal  loops.  W.  D.  H. 

Decomposition  of  the  Active  Constituents  of  the  Rhizome 
of  Filicis  maris  by  Animal  Enzymes.  Max  Gonnermann  (Chem. 
Zentr.,  1907,  ii,  928  ;  from  Apoth.  Zeit.,  1907,  22,  669 — 671.  Compare 
Abstr.,  1906,  i,  780). — -Neither  aspidin  nor  filmarone  (Kraft,  Abstr., 
1904,  i,  1039)  are  decomposed  into  phloroglucinol  and  butyric  acid  by 
pepsin,  pancreatin,  or  trypsin,  consequently  the  decomposition  of 
tilmarone  in  the  intestines  is  not  necessarily  due  to  the  action  of 
intestinal  enzymes.  W.  H.  G. 

Oxidising  Ferments  in  the  Mature  Reproductive  Cells  of  Am¬ 
phibia  and  their  Function  as  Stimuli  to  Development.  Wolf¬ 
gang  Ostwald  (Biochem.  Zeitsch.,  1907 ,6, 409 — 472). — Extracts  from  the 
ovaries  and  testes  of  Amphibia  contain  a  peroxydase,  which  colours 
guaiacum  tincture  blue,  and  a  catalase,  which  decomposes  hydrogen 
peroxide.  The  latter  decomposition  proceeds  at  first  at  the  same  rate 
as  a  unimolecular  reaction,  but  soon  the  constant  decreases,  presum¬ 
ably  owing  to  the  gradual  decomposition  of  the  catalase  itself.  By 
means  of  a  graphic  extrapolation  method,  the  initial  value  of  the 
velocity  constant,  and  hence  the  relative  concentration  of  the  catalase, 
can  be  determined  for  any  given  extract. 

In  this  way,  it  is  found  that  spermatozoa  invariably  contain  much 
more  catalase  than  an  equal  weight  of  ova,  on  the  average  about  three 
times  as  much.  In  the  case  of  the  peroxydase,  a  rough,  colorimetric 
comparison  alone  is  available,  which,  however,  clearly  shows  that  the 
testicular  extract  also  contains  more  peroxydase  than  an  ovarian 
extract.  When  an  extract  of  spermatozoa  is  mixed,  in  certain  pro¬ 
portions,  with  an  extract  of  ova,  there  occurs,  after  a  time,  an  increase 
or  activation  of  the  peroxydase  and  probably  also  of  the  catalase. 


PHYSIOLOGICAL  CHEMISTRY. 


977 


These  results  are  discussed  in  connexion  with  a  physico-chemical 
theory  of  fertilisation.  The  entrance  of  the  spermatozoon  into  the 
ovum  produces  in  the  latter  an  increase  in  the  oxydase  concentration, 
leading  to  an  autoxidation,  which  results  in  the  formation  of  nucleins 
from  the  cell  protoplasm.  The  nucleins  are  coagulated,  localised,  and 
orientated,  and  then  constitute  the  astrosphere  of  the  developing 
egg.  G.  B. 

The  Formation  of  Glycine.  Adolf  Magnus-Levy  ( Biochem . 
Zeitsch.,  1907,  6,  523 — 540). — The  question  whether  glycine  can  be 
formed  in  the  organism  de  novo,  that  is,  whether  it  may  occur  in 
greater  amount  than  that  which  is  preformed  in  the  proteins  of  the 
food,  must  be  answered  in  the  affirmative  (for  example,  calculations 
based  on  the  excess  of  glycine  in  a  calf  over  that  contained  in  the  milk 
on  which  it  is  fed).  Benzoic  acid  was  given  to  cream-fed  rabbits  and 
to  starving  sheep  ;  the  output  of  glycine  (as  hippuric  acid)  was  found 
to  be  much  greater  than  the  amount  of  glycine  which  could  have  been 
contained  in  the  body  proteins  used  up  during  the  experiment. 

G.  B. 

The  Behaviour  of  Benzoylated  Amino-acids  in  the  Organ¬ 
ism.  Adolf  Magnus-Levy  ( Biochem .  Zeitsch,,  1907,  6,  541 — 554). 
— The  possibility  that  the  excess  of  hippuric  acid  referred  to  in  the 
preceding  abstract  was  formed  by  the  oxidation  of  higher  benzoylated 
amino-acids,  led  to  the  subcutaneous  administration  of  these  acids  to 
rabbits  and  dogs.  In  all  cases,  the  benzoyl  derivatives  passed  into  the 
urine  unchanged  ;  no  hippuric  acid  was  formed  (except  in  the  case  of 
an  unknown  amino-acid  from  the  leucine  fraction  of  a  tryptic 
digestion).  G.  B. 

The  Behaviour  of  Formylated  Amino-acids  in  the  Organism. 

Adolf  Magnus-Levy  ( Biochem .  Zeitsch.,  1907,  6,  555 — 558). — In 
contradistinction  to  benzoylated  amino-acids  (compare  preceding 
abstract),  formylglycine  and  formyl-leucine  are  broken  down  by  the 
organism  (rabbit).  G.  B. 

Is  the  Conduction  of  a  Nerve  Impulse  a  Chemical  or  a 
Physical  Process?  Samuel  S.  Maxwell  ( J .  Biol.  Chern.,  1907,  3, 
359 — 386). — Experiments  were  made  on  the  pedal  nerve  of  the  giant 
slug,  Ariolimax  columbianus.  The  nerve  is  sufficiently  long,  and  the 
normal  rate  of  conduction  of  the  impulse  sufficiently  slow,  for  purposes 
of  measurement.  Arrhenius  and  van’ t  Hoff  showed  that  a  rise  of  10° 
increases  the  velocity  of  a  chemical  reaction  to  two  or  three  times  its 
original  rate.  The  present  experiments  show  that  this  rise  increases 
the  velocity  of  nerve  conduction  in  a  corresponding  manner,  and  the 
conclusion  is  drawn  that  therefore  the  nerve  impulse  is  a  chemical 
phenomenon.  It  is  probably  not  an  oxidation.  W.  D.  H. 

Absorption  through  the  Skin  of  Esters  of  Salicylic  Acid. 

E.  Impens  (PJliiger’ s  Archiv,  1907,  120,  1 — 18). — It  is  possible  to 
administer  salicylic  acid  through  the  skin  by  inunction.  The  drug  is 
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shortly  afterwards  to  be  detected  in  the  urine.  Four  preparations 
were  investigated  :  (1)  oil  of  Gaultheria  (methyl  salicylate),  (2)  amyl 
salicylate,  (3)  mesotan  (methoxymethyl  salicylate),  and  (4)  spirosal 
(ethylene  salicylohydrin,  0H*C6H4*C02*C2H4,0H).  The  last-named 
preparation,  which  has  only  recently  been  introduced  for  therapeutic 
use,  is  by  far  the  best ;  it  is  the  most  readily  absorbed,  especially  if 
diluted  with  alcohol,  and  it  is  the  least  irritating  to  the  skin. 

W.  D.  H. 

Reducing  Constituents  of  Cells.  Arthur  Heffter  (Chem. 
Zentr ,,  1907,  ii,  822 — 824;  from  Med.-Naturwiss.  Arch.,  1907,  1, 
81 — 104.  Compare  Heffter  and  Hausmann,  Abstr.,  1904,  i,  461). — 
It  is  shown  that  all  cases  of  reduction  not  hindered  by  the  presence  of 
hydrogen  cyanide  may  be  carried  out  by  means  of  the  labile  hydrogen 
atom  of  sulphydryl  compounds  ;  thus  cystein,  thiolactic  acid,  and  thio- 
glycollic  acid  reduce  arsenic  acid  to  arsenious  acid,  tellurates  and 
tellurites  to  tellurium,  mercurous  chloride  to  mercury,  cacodylic  acid 
to  cacodyl,  &c.  In  this  respect,  the  above  sulphur  compounds  behave 
like  the  extracts  of  many  animal  and  plant  cells. 

Further,  alkaline  solutions  of  these  SH-  compounds  give  a  purple 
coloration  with  sodium  nitroprusside  ;  compounds  without  a  reducing 
action,  such  as  thioacetic  acid  and  thiobenzoic  acid,  do  not  give  a 
coloration  with  this  reagent ;  it  is  thus  possible  by  this  test  to  detect 
the  presence  of  sulphydryl  compounds  capable  of  acting  as  reducing 
agents.  Since  several  animal  organisms  and  their  extracts,  especially 
those  with  a  reducing  action,  give  a  purple  coloration  with  sodium 
nitroprusside,  the  author  concludes  there  are  present  in  them  consti¬ 
tuents  containing  SH~  groups,  and  that  the  reducing  action  of  animal 
and  plant  cells  is  not  due  to  the  action  of  enzymes  (reductases),  but  to 
the  presence  of  albuminous  substances  containing  one  or  more  SH~ 
groups.  W.  H.  G. 

Salts  of  Muscle.  Fumihiko  Urano  ( Zeitsch .  Biol.,  1907,  50, 
212 — 245). — Frog’s  muscles  placed  in  isotonic  solutions  of  sucrose  are 
rendered  free  from  sodium.  The  sodium  salts  are  therefore  in  the 
lymph  and  interstitial  fluid.  This  fluid  amounts  to  one-sixth  of  the 
muscle  volume.  Magnesium  must  be  distributed  differently  from 
potassium  and  calcium,  for  in  the  expressed  juice  it  is  present  in  less 
concentration  than  in  the  total  muscle.  In  the  preparation  of  the 
juice,  there  is  a  rise  in  molecular  concentration  which  is  due  to  injury 
leading  Water  soluble  materials  to  pass  into  it  from  the  muscular 
stroma  ;  this  is  specially  true  for  phosphoric  and  lactic  acids.  Frog’s 
muscle  contains  a  not  unimportant  proportion  of  sulphates. 

W.  D.  H. 

Action  of  Potassium  Chloride  on  Muscular  Contraction. 

George  Fahr  ( Zeitsch .  Biol.,  1907,  50,  203 — 211). — The  paralysis 
produced  by  potassium  chloride  is  incomplete  and  reversible ;  there  is 
a  lengthening  of  the  latent  period,  a  decrease  of  conductivity,  and  of 
irritability.  These  three  results  are  unequal,  and  vary  also  with  the 
nutritive  condition  of  the  muscle.  W.  D.  H. 
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Glycogen  in  Human  Muscles  and  its  Diminution  after  Death. 

Giuseppe  Moscati  (Beitr.  chem.  Physiol.  Path.,  1907,  10,  337 — 344). 
— Human  limb  muscles  contain  on  the  average  0"4%  of  glycogen,  the 
proximal  more  than  the  distal  ones.  At  15°,  the  amount  slowly  and 
continuously  diminishes ;  when  putrefaction  sets  in,  the  diminution  is 
more  rapid,  and  ultimately  the  glycogen  entirely  disappears.  At  0°, 
the  diminution  occurs  at  half  the  rate.  It  is  not  prevented  by  anti¬ 
septics.  W.  D.  H. 

Fats  and  Glycogen  in  the  Liver  of  Selachians.  Filippo 
Bottazzi  ( Atti  R.  Accad.  Lincei,  1907,  [v],  10,  ii,  514 — 517). — The 
fats  of  the  livers  of  three  Selachians,  Torpedo  ocellata,  Squatina  Angelus, 
and  Scyllium  stellare,  examined  by  the  author  have  m.  p.  28 — 29°  and 
solidify  at  24 — 25°.  The  liver  of  a  well-nourished  Scyllium  stellare 
gives  5P16%  of  dry  residue;  if  the  animal  fasts  for  a  long  time,  the 
proportion  is  probably  much  greater  than  the  above.  The  liver  of  the 
Selachians  contains  only  relatively  small  proportions,  0-927 — 2-380%, 
of  glycogen,  and  this  only  when  the  animals  are  well-fed.  During 
fasting,  there  is  a  rapid  disappearance  of  the  glycogen  and  a  simul¬ 
taneous  increase  in  the  amount  of  fat,  so  that  the  latter  must  be 
regarded  as  the  essential  reserve  material  of  these  organisms,  whilst 
glycogen  is  formed  only  in  small  quantity  and  is  rapidly  consumed 
or  transformed  into  fat ;  the  liver  also  contains  large  proportions  of 
iron.  The  liver  of  Thalassochelys  caretla  yielded,  in  two  cases,  4'857 
and  6-554%  of  glycogen.  T.  H.  P. 

The  Elimination  of  Radium.  William  Salant  and  Gustave 
M.  Meyer  (Amer.  J.  Physiol.,  1907,  20,  366 — 377). — In  dogs  and 
rabbits,  radium  bromide  was  given  subcutaneously;  it  is  eliminated  by 
the  kidney,  liver,  small  intestine,  large  intestine  (in  a  less  degree),  and 
caecum  (very  slight,  and  in  some  rabbits  negligible).  After  removal 
of  the  kidneys,  elimination  continues  by  the  liver  and  alimentary 
tract  as  before ;  there  is  no  compensatory  elimination.  W.  D.  H. 

Benzoylglycuronic  Acid  in  Sheep’s  Urine  after  Ingestion  of 

Benzoic  Acid.  Adolf  Magnus-Levy  ( Biochem .  Zeitsch.,  1907,  6, 

502 — 522). — Benzoic  acid,  given  in  doses  of  20  grams  per  day,  is 

wholly  excreted  as  hippuric  acid,  but  after  administration  of  30 — 50 

grams  per  day  the  urine  contains,  in  addition,  benzoylglycuronic  acid, 

0Bz-CH-[CH-0H12*CH-CH(0H)-C02H,  ,  +  T, 

I  L  q  |  v  '  z  a  dextrorotatory  syrup.  It 

was  isolated  as  the  strychnine  salt,  which  crystallises  in  rhombic 
prisms  and  plates,  m.  p.  162°.  The  amorphous  sodium  salt, 

has  [ajn  +43"86°.  Benzoylglycuronic  acid  is  very  easily  hydrolysed, 
and  hence  reduces  Fehling’s  solution  as  readily  as  glycuronic  acid 
itself.  Its  presence  in  urine  is  further  indicated  by  a  dextrorotation 
(normal  sheep’s  urine  is  slightly  laevorotatory).  The  acid  is  analogous 
to  the  dimethylaminobenzoylglycuronic  acid  obtained  by  Jaffe  (Abstr., 
1905,  ii,  186).  G.  B. 
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Oxyproteic  Acid  in  Urine.  Wilhelm  Ginsberg  ( Beitr .  chem. 
Physiol.  Path.,  1907, 10,  411 — 446). — Oxyproteic  acids  are  precipitable 
by  mercuric  acetate,  arid  yield  barium  salts  which  are  soluble  in 
water  and  insoluble  in  alcohol.  In  human  urine,  from  3%  to  5%  of  the 
total  nitrogen  is  present  in  these  compounds.  In  pathological  cases, 
the  amount  comes  within  the  same  limits.  In  dogs,  the  amount 
averages  2%,  and  is  remarkably  constant  under  varying  conditions  of 
nutrition ;  there  is  thus  a  constant  relation  between  protein  katabol- 
ism  and  the  excretion  of  oxyproteic  acid.  The  same  is  true  for  other 
animals.  In  phosphorus  poisoning,  the  amount  excreted  increases. 
Substances  of  the  oxyproteic  acid  group  yield  on  hydrolysis  leucine 
and,  probably,  other  amino-acids ;  they  are  fairly  easily  dialysable, 
and  are  possibly  polypeptides.  W.  D.  H. 

A  Green  Pigment  Derived  from  Indole  in  Urine.  I.  Alberico 
Benedicenti  ( Zeitsch .  physiol.  Chem.,  1907,  53,  181 — 191). — The 
action  of  indoline,  1-methylindoline,  and  2:3: 3-trimethylindo- 
line  (Plancher,  Abstr.,  1899,  i,  454)  on  the  animal  organism  has 
been  investigated.  The  three  compounds  have  but  little  toxic 
action,  and  indoline  appears  to  be  somewhat  more  poisonous  than 
its  methyl  derivatives.  Appreciable  amounts  of  indigotin  are  found 
in  the  urine  of  dogs  or  rabbits  to  which  indoline  has  been  given 
per  os  or  Subcutaneously,  but,  when  the  methyl  derivatives  are  used,  a 
red  colouring  matter  is  formed,  which  may  be  removed  by  extracting 
the  urine  with  amyl  alcohol.  The  red  colour  obtained  from  the 
trimethylindoline  is  stable,  whereas  that  derived  from  1-methyl¬ 
indoline  is  transformed  into  a  green  pigment  when  exposed  to  the 
air.  The  same  pigment  is  formed  when  1-methylindole  is  substituted 
for  the  methylindoline,  although  the  indole  is  poisonous  when  used 
in  large  quantities.  The  green  pigment  is  soluble  in  most  organic 
solvents,  but  is  most  readily  extracted  by  amyl  alcohol.  The  pigment 
forms  a  dark  green,  amorphous  powder,  sparingly  soluble  in  alkalis, 
but  readily  so  in  concentrated  sulphuric  acid,  yielding  a  dark  brown 
solution.  The  green  alcoholic  solution  is  decolorised  when  mixed 
with  a  few  drops  of  dilute  sodium  hydroxide  solution,  but  the 
colour  reappears  on  the  addition  of  acid.  The  solution  has  an  absorp¬ 
tion  band  between  C  and  D.  When  reduced  with  alkali  and  dextrose, 
the  pigment  yields  a  leuco-derivative. 

Methylindigotin  synthesised  by  Heumann’s  method  (Abstr.,  1891, 
206,  456,  837)  appears  to  be  identical  with  this  green  pigment. 

All  methyl  derivatives  of  indole  in  which  the  methyl  groups  are 
attached  to  carbon  yield  red  pigments.  J.  J.  S. 

Autolysis  and  Fatty  Degeneration.  Paul  Saxl  {Beitr.  chem. 
Physiol.  Path.,  1907,  10,  447 — 461). — Yellow  phosphorus  added  post¬ 
mortem  to  organs  increases  the  rate  of  autolysis.  In  autolysis  and  in 
phosphorus  poisoning,  or  in  organs  in  which  autolysis  is  increased  by 
the  addition  of  phosphorus,  there  is  no  new  formation  of  higher  fatty 
acids.  The  view  is  held  that  in  so-called  fatty  degeneration  there 
is  no  actual  increase  in  the  amount  of  fat,  but  that  in  this  condition 
the  fat,  which  was  previously  present  in  the  protoplasm,  becomes 
visible  in  droplet  form.  W.  D.  H. 
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Action  Of  Magnesium  Sulphate  on  the  Heart.  William  de 
B.  Macnider  and  Samuel  A.  Matthews  (Amer.  J.  Physiol .,  1907,  20, 
323 — 329). — Intravenous  injection  of  magnesium  sulphate  in  dogs 
stops  the  heart,  and  robs  it  of  automaticity.  This  is  believed  to  be 
due  to  depression  of  the  nervous  mechanism  of  the  heart.  Stimulation 
of  the  accelerator  nerves  causes  the  heart  to  again  beat  rhythmically. 

W.  D.  H. 

The  Action  of  Cholesterol  on  the  Frog’s  Heart.  B.  Dani- 
lewsky  ( Pfliiger’s  Archiv ,  1907,  120,  181 — 192). — The  frog’s  heart 
was  perfused  with  Ringer’s  solution,  and  with  a  solution  of  cholesterol 
in  the  same  fluid.  The  concentrations  of  the  cholesterol  solutions 
were  from  0*001%  to  0*003%.  Cholesterol,  like  lecithin,  has  a  stimulat¬ 
ing  action  on  systolic  activity,  and  acts  on  the  muscular  substance  of 
the  heart.  The  effect  is  not  so  pronounced  as  that  of  lecithin. 

W.  D.  H. 

The  [Relations  Between  Adsorption  and  Toxicity  of  Salt 
Solutions  on  Fresh-Water  Animals  (G-ammarus).  Wolfgang 
Ostwald  (PJliiger’s  Archiv,  1907,  120,  19 — 30.  Compare  Abstr.,  1906, 
ii,  112). — Curves  showing  the  toxicity  of  various  salts  on  fresh-water 
fish  are  markedly  similar  to  those  showing  the  extent  to  which  they  are 
absorbed  by  colloids.  Further,  some  observers  have  shown  that  the 
protein  matters  of  the  organism  are  able  to  form  loose  compounds  with 
salts  or  their  ions.  The  present  research  confirms  the  idea  drawn 
from  such  considerations  that  toxicity  is  related  to  this  adsorption. 
Various  formulae  expressing  this  relationship  are  given.  W.  D.  H. 

Toxicology  of  Nickel  Carbonyl.  I.  Henry  W.  Armit  (J. Hygiene, 
1907,  7,  525—551). — Dissociation  of  nickel  carbonyl  takes  place 
rapidly  at  body  temperature  in  the  presence  of  air,  moisture,  and 
carbon  dioxide.  This  also  occurs  in  the  body,  and  the  toxic  properties 
do  not  depend  on  the  carbon  monoxide.  When  nickel  carbonyl  is 
inhaled,  it  is  decomposed  into  carbon  monoxide  and  a  substance  con¬ 
taining  nickel  (1  hydrated  basic  nickel  carbonate)  before  or  soon  after 
reaching  the  alveoli  of  the  lungs,  and  the  poisonous  action  is  entirely 
due  to  the  nickel  which  is  deposited  as  a  slightly  soluble  compound  in 
a  very  fine  state  of  division  over  the  immense  area  of  the  respiratory 
surface.  W.  D.  H. 

Condition  of  Blood  in  Men  Engaged  in  Aniline  Dyeing  and 
in  the  Manufacture  of  Nitrobenzene  and  its  Compounds. 
W.  Malden  («/’.  Hygiene,  1907,  7,  672 — 685). — Experiments  on  animals 
confirm  observations  on  the  blood  of  aniline  and  nitrobenzene  workers. 
The  poison  gains  access  to  the  body  either  by  inhalation  (the  most 
usual  way),  by  cutaneous  absorption,  or  after  being  swallowed  ;  the 
action  on  the  blood  is  the  same  in  all  cases,  and  consists  in  the  early 
stages  of  a  decrease  in  the  red  corpuscles,  degeneration  and  imperfect 
development  of  these  corpuscles,  and  loss  of  haemoglobin,  which  varies 
from  5  to  50%.  Later,  haemoglobin  is  converted  into  methaemoglobin, 
and  haemolysis  occurs.  Cessation  from  work,  and  inhalation  of  oxygen 
lead  to  recovery.  W.  D.  H. 
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Injurious  Action  of  Certain  Inorganic  and  Organic 
Substances  on  Fishes.  A.  Sartor y  ( Ghem .  Zentr .,  1907,  ii, 
1003 — 1004;  from  Bull.  Sci.  Pharm .,  1907, 14, 397 — 400). — Small  fishes 
weighing  from  15 — 20  grams  are  killed  by  strychnine  sulphate  when 
present  to  the  extent  of  0'003 — 0‘004  gram  per  litre  ;  with  atropine 
sulphate,  the  quantity  is  larger,  0'2  gram  per  litre.  They  are, 
however,  not  killed  by  1-9  grams  of  morphine  hydrochloride  per  litre; 
in  fact,  they  gradually  become  accustomed  to  this  substance,  so  that 
the  quantity  may  slowly  be  increased  to  2 ‘3  grams  without  proving 
fatal.  W.  H.  G. 

Estimation  of  Free  Diphtheria  Toxin,  with  Reference  to  the 
Relations  Between  Lethal  Doses,  Lethal  Times,  and  Loss  of 
Weight  in  Guinea  Pigs.  J.  A .  Craw  and  George  Dean  (J.  Hygiene, 
1907,  7,  512 — 524). — In  guinea  pigs,  lethal  doses  of  diphtheria  toxin, 
multiplied  by  the  lethal  time,  give  approximately  a  constant  value. 
Variations  may  be  largely  eliminated  by  taking  the  average  of  a 
number  of  experiments.  The  first  day  after  a  dose,  the  weight  of  the 
animal  increases,  but  the  larger  the  dose  the  more  rapidly  is  this 
followed  by  a  decrease.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Disinfectant  Value  of  the  Three  Isomeric  Cresols.  Rapp 
( Chern .  Zentr.,  1907,  ii,  717;  from  Apoth.  Zeit.,  1907,  22,  643 — 644). — It 
is  shown  that  o-cresol,  although  not  equal  to  w-cresol  iu  its  bactericidal 
action,  is  nevertheless  as  active  as  jd-cresol.  The  isomeric  chlorophenols 
are  more  active  than  the  cresols ;  thus  wi-chlorophenol  is  five  times 
more  active  than  wi-cresol.  W.  H.  G. 

Losses  of  Ammonia  from  Culture  Solutions.  Jacob  G. 
Lipman  and  Pekcy  E.  Brown  (J.  Amer.  Chem.  Soc.,  1907,  29, 
1358 — 1362). — Omeliansky’s  culture  solution  lost  a  considerable 
amount  of  ammonia  in  the  process  of  sterilising,  and  further  losses 
occurred  when  the  sterilised  solution  was  kept  for  some  days.  There 
was  also  a  loss  when  unsterilised  solutions  were  kept.  When  calcium 
carbonate  was  employed  instead  of  magnesium  carbonate,  the  loss  of 
ammonia  was  less.  The  loss  of  ammonia  is  probably,  in  some  cases, 
due  to  liberation  of  nitrogen  by  the  interaction  of  ammonia  and 
nitrous  acid.  N.  H.  J.  M. 

Manganese  and  the  Development  of  Plants.  II.  Giovanni 
Salomone  (Chem.  Zentr.,  1907,  ii,  999 — 1000  ;  from  Staz.  aperim.  agrar. 
itcd.,  1907,40,  97 — 117). — Experiments  carried  out  on  a  large  scale  in 
open  fields  confirm  the  results  obtained  previously  (Abstr.,  1906,  ii, 
79.2).  Of  the  many  compounds  of  manganese  employed,  manganous 
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sulphate,  manganous  nitrate,  and  manganese  dioxide  were  found  to 
exert  the  most  beneficial  influence  on  the  growth  of  corn.  A  table  is 
given,  showing  the  proportions  of  the  various  manganese  compounds 
which  produce  the  best  results,  also  the  quantities  sufficient  to  kill 
plants  in  a  few  days.  W.  H.  G. 

The  Distribution  of  Prussic  Acid  in  the  Vegetable  Kingdom. 
Maurits  Greshoff  {Brit.  Assoc.  Report ,  1906,  76,  138 — 144). — The 
Report  contains  a  complete  list  of  plants  in  which  hydrocyanic  acid 
has  been  found,  and  the  author  discusses  the  r61e  of  this  acid  in  phyto¬ 
synthesis.  G.  T.  M. 

The  Chemical  Aspects  of  Cyanogenesis  in  Plants.  Wyndham 
R.  Dunstan  and  Thomas  A.  Henry  ( Brit.  Assoc.  Report,  1906,  70, 
145 — 157). — The  report  contains  a  short  description  of  each  of 
the  cyanogenetic  glucosides  and  their  enzymes.  The  physiological 
significance  of  cyanogenesis  is  also  considered.  G.  T.  M.  . 

Revertase  in  Fungi.  Enrico  Pantanelli  {Atti  R.  Accad.  Lincei, 
1907,  [v],  16,  ii,  419 — 428.  Compare  Abstr.,  1906,  ii,  623). — By  the 
action  on  a  freshly-prepared  invert  sugar  solution  of  pastes  of  the 
mycelia  of  Mucor  mucedo,  Fenicillium  glaucum,  Aspergillus  niger,  and 
Botrytis  cinerea,  the  presence  in  these  organisms  of  intracellular 
revertase,  as  well  as  invertase,  is  demonstrated.  The  revertase 
exhibits,  in  general,  increased  activity  in  a  slightly  alkaline  solution. 

It  is  not  strictly  accurate  to  speak  of  the  revertive  action  of  an 
enzyme,  since  in  no  case  does  this  action  yield  a  compound  capable  of 
attack  by  the  enzyme.  T.  H.  P. 

Nitrogen  Content  of  Wheat  and  its  Distribution  to  Different 
Parts  of  an  Individual  Plant.  R.  W,  Thatcher  and  H.  R. 
Watkins  {J.  Amer.  Chem.  Soc.,  1907,  29,  1342 — 1351). — The  total 
nitrogen  was  determined  in  the  different  parts  of  the  different 
heads  of  wheat  grown  from  a  single  seed.  Results  obtained  with  a 
considerable  number  of  varieties  of  wheat,  grown  in  the  same  place, 
showed  that  kernels  which  contain  a  high  percentage  of  nitrogen  are 
light  in  weight  and  contain  low  amounts  of  total  nitrogen. 

The  number  of  kernels  in  the  spike  increases  with  the  length  of  the 
straw  \  there  is  also  an  increase  in  the  weight  of  the  kernels  and  of 
the  nitrogen,  whilst  the  percentage  of  nitrogen  diminishes.  The 
differences  between  different  spikes  of  a  plant  are  chiefly  due  to 
differences  in  nutrition  and  other  conditions,  and  are  not  hereditary. 
All  the  heads  of  the  same  plant  of  average  normal  height  are,  how¬ 
ever,  fairly  similar,  and  for  the  purpose  of  sampling  for  selection  a 
single  spike  is  sufficient. 

The  average  weight  of  kernel  is  about  the  same  in  the  upper  and 
lower  spikelets,  but  higher  in  the  middle  spikelets  of  the  same  head. 
The  percentage  of  nitrogen  increases  from  the  top  of  the  spike  down¬ 
wards.  Comparing  the  outer  and  inner  kernels,  it  is  found  that  the 
former  are  invariably  the  heavier  and  contain  the  higher  weights  of 
nitrogen.  The  best  grains,  as  regards  weight  and  nitrogen  content, 
are  the  outside  ones  from  the  middle  of  the  spikelets.  N.  H.  J.  M. 
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Consumption  of  Nutrients  by  Seed  Beets,  Parent  Beets,  and 
Seedlings.  III.  Kart.  Andrlik,  Josef  Urban,  and  Vladimir 
Stanek  ( Zeitsch .  Zuckerind.  Bohm.,  1907,  32,  1 — 17.  Compare  this 
vol.,  ii,  387). — Details  are  given  of  the  composition  of  the  roots, 
leaves,  and  stems  of  sugar-beets  at  the  various  stages  of  their  develop¬ 
ment  during  the  second  year  of  growth.  The  following  estimations 
were  made  :  average  weight,  dry  matter,  sugar,  reducing  substances, 
pentosans,  total  nitrogen,  proteins,  ash,  K20,  Na20,  CaO,  MgO, 
Fe203  +  A1203,  P205,  S03,  and  Cl.  The  results  are  given  in  both 
tabular  and  curve  form.  T.  H.  P. 

Effect  of  Solutions  of  Various  Salts  on  the  Permeability  of 
the  Soil.  D.  J.  Hissink  ( Chem .  Weekblad,  1907,  4,  663 — 673). — 
Distilled  water  and  solutions  of  sodium  chloride  and  potassium 
chloride  diminish  the  permeability  of  the  soil.  Solutions  of  ammonium 
chloride  and  potassium  chloride  increase  the  permeability  at  first,  but 
finally  diminish  it.  A.  J.  W. 
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Analytical  Chemistry 


Estimation  of  Chlorides  or  Bromides  in  the  Presence  of 
Thiocyanates.  M.  A.  Rosanoff  and  Arthur  E.  Hill  (J.  Amer. 
Chem.  Soc.,  1907,  29,  1467 — 1475). — A  measured  volume  of  the 
mixture  is  diluted  so  that  the  normality  of  the  chlorine  is  about  Nf 50, 
or  in  the  case  of  bromine  about  Nj  100.  After  adding  1  c.c.  of  a 
saturated  solution  of  iron  ammonium  alum,  the  liquid  is  heated  to 
boiling  in  a  large  Erlenmeyer  flask,  and  the  thiocyanate  is  then 
destroyed  by  adding  nitric  acid,  about  three  drops  in  the  minute,  until 
the  colour  has  become  pale  orange  ;  the  whole  is  then  boiled  for  a  few 
minutes  longer.  When  cold,  one-third  of  the  volume  of  nitric  acid  is 
added  (for  bromides  one-sixth  suffices),  and  the  chlorine,  or  bromine,  is 
precipitated  by  adding  a  definite  volume  of  JVf  15  silver  nitrate.  The 
mixture  is  boiled  for  a  few  minutes  and  filtered  while  still  hot,  the 
precipitate  is  well  washed,  the  filtrate  is  made  up  to  about  three  times 
the  original  bulk  and  when  cold  some  more  iron  solution  is  added,  and 
the  excess  of  silver  titrated  with  W/15  thiocyanate  solution  until 
strongly  red,  when  silver  solution  is  again  added  until  the  colour  just 
disappears. 

In  the  case  of  bromides,  the  silver  bromide  need  not  be  removed  by 
filtration.  The  joint  chloride,  or  bromide  and  thiocyanate,  may  be 
estimated  with  silver  nitrate  by  Yolhard’s  method  (this  vol.,  ii,  503). 

L.  de  K. 

Colorimetric  Estimation  of  Iodine.  Atherton  Seidell  (J.  Biol. 
Ghent.,  1907,  3,  391 — 394). — Standard  solutions  of  iodine  in  chloroform 
as  used  for  comparison  in  Baumann’s  method  fade  rapidly.  Various 
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other  dyes  for  the  making  of  standards  were  therefore  tried,  acid 
magenta  gave  the  best  results.  W.  D.  H. 

Estimation  of  Iodates  in  Presence  of  Chlorates.  William 

H.  Gibson  and  Cristopher  M.  W.  Grieb  ( Analyst ,  1907,  32,  381). — 
In  acetic  acid  solution,  potassium  iodate  liberates  iodine  from  potassium 
iodide,  whilst  potassium  chlorate  has  not  the  slightest  action  on  the 
iodide.  In  order  to  render  the  reaction  quantitative,  a  large  excess  of 
acetic  acid  is  added  to  the  solution  containing  the  iodate  and  chlorate, 
and  then  an  excess  of  potassium  iodide.  The  iodine  is  titrated  in 
the  usual  way.  An  excess  of  acetic,  acid  is  necessary,  otherwise  the 
blue  colour  of  the  starch  indicator  disappears  prematurely. 

W.  P.  S. 

Estimation  of  [Dissolved]  Oxygen  in  Water.  Walter 

Cronheim  ( Zeitsch .  angew.  Chem.,  1907,  20,  1939 — 1942). — The 
process  introduced  by  Winkler  and  modified  by  Noll  (Abstr.,  1906  ii, 
48)  is  recommended.  L.  de  K. 

The  Use  of  Sodium  Carbonate  and  Zinc  Oxide  in  Sulphur 
and  Arsenic  Estimations.  W.  C.  Ebaugh  and  C.  B.  Sprague 
(J.  Amer.  Chem.  Soc.,  1907,  29,  1475 — 1476). — About  0*5  gram  of 
the  material  is  mixed  with  a  sufficiency  of  a  mixture  of  1  part  of  dry 
sodium  carbonate  and  4  parts  of  zinc  oxide  in  a  porcelain  crucible,  some 
more  of  the  soda-zinc  mixture  is  sprinkled  over  the  mass,  and  the 
whole  is  heated  to  redness  in  a  muffle  for  fifteen  or  twenty  minutes. 
The  mass  is  extracted  with  water,  and  the  sulphate  and  arsenate 
formed  are  estimated  by  the  usual  methods.  For  the  arsenic  esti¬ 
mation,  the  precipitation  as  silver  arsenate  and  volumetric  estimation 
of  the  silver  contained  therein  by  means  of  ammonium  thiocyanate  is 
recommended.  L.  de  K. 

Some  Causes  of  Error  in  the  Estimation  of  Phosphorus  in 
Cast-Iron  and  Steel.  Gabriel  Chesneau  ( Compt .  rend.,  1907, 
145,  720—722). — In  Carnot’s  method  of  double  precipitation  as 
ammonium  phosphomolybdate,  the  customary  volume  of  50  c.c.  of 
molybdate  solution  (75  grams  of  ammonium  molybdate  per  litre)  is 
insufficient  completely  to  precipitate  the  phosphorus  in  5  grams  of 
iron,  but  is  sufficient  for  1  to  2  grams.  In  the  case  of  a  steel  assaying 
0*043%  of  phosphorus,  at  least  150  c.c.  are  required  for  5  grams. 

The  necessity  for  this  large  excess  of  reagent  is  due  to  the  large 
solubility  of  ammonium  phosphomolybdate  in  solutions  of  ferric  salts 
(0*215  gram  per  gram  of  iron  as  ferric  sulphate  in  25  c.c.  of  water). 

Whilst  pure  water  dissolves  0*03  gram  of  ammonium  phospho¬ 
molybdate  per  litre,  a  5%  solution  of  ammonium  nitrate  dissolves 
0*099  gram,  a  10%  solution  0*113  gram,  a  1%  solution  of  nitric  acid 
0*371  gram,  a  5%  solution  0*682  gram,  and  a  10%  solution  0*901  gram. 
The  usual  procedure  of  washing  the  precipitate  with  dilute  ammonium 
nitrate  solution,  or  water  feebly  acidified  with  nitric  acid,  is  therefore 
jikely  to  have  a  deleterious  effect. 
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Acid  ammonium  molybdate  (Berlin's  tetramolybdate),  which  the 
molybdate  reagent  deposits  after  prolonged  heating  at  60°,  although 
soluble  in  water  and  dilute  nitric  acid,  is  reprecipitated  by  ammonium 
nitrate,  the  precipitation  being  the  more  complete  the  longer  the 
previous  heating  and  the  higher  the  temperature  at  which  it  is 
carried  out.  Accordingly,  prolonged  heating  of  the  phosphate  solution 
with  the  molybdate  will  result  in  contamination  of  the  phospho- 
molybdate  with  acid  molybdate,  and  this  will  not  be  eliminated  by 
dissolution  in  ammonia  and  reprecipitation  by  nitric  acid.  It  is 
advisable  therefore  to  precipitate  at  only  a  moderately  high 
temperature.  E.  H. 

Simplified  Elementary  Analysis.  Max  Dennstedt  (Ber.,  1907, 
40,  4300 — 4301). — A  criticism  of  Baumert’s  proposals  (this  vol.,  ii, 
909)  for  the  analysis  of  substances  which  are  not  readily  burnt.  The 
use  of  copper  oxide  and  other  forms  of  asbestos  is  objected  to  on  the 
grounds  of  cost,  durability,  and  convenience,  and  also  because  this 
renders  the  simultaneous  determination  of  halogen  and  sulphur  im¬ 
possible.  The  importance  of  the  double  supply  of  oxygen  in  such  cases 
is  emphasised.  E.  F.  A. 

Modification  in  the  Methods  of  Estimation  of  Total  Carbon 
and  Nitrogen  in  Urine.  J.  Gailhat  (Bull.  Soc.  chirn.,  1907,  [iv], 
1,  1016 — 1025). — Instead  of  estimating  carbon  dioxide  by  absorption 
in  potash,  'and  weighing  as  in  Desgrez’s  method  (Bull.  Soc.  Pharm., 
1901,  345),  the  author  absorbs  the  gas  in  standard  baryta  solution, 
and  determines  the  excess  of  alkali  by  titration  against  Nji  sulphuric 
acid.  The  chromic  acid  used  by  Desgrez  can  be  replaced  advantage¬ 
ously  by  hydrated  manganese  dioxide,  since  this  allows  the  nitrogen 
to  be  determined  afterwards.  The  chlorine  in  the  form  of  chloride  in 
the  urine  must  be  precipitated  previously  by  the  theoretical  amount  of 
silver  nitrate  solution.  It  is  shown  that  the  mixture  of  sulphuric  acid 
and  manganese  dioxide  acts  exactly  the  same  on  a  solution  of  pure 
urea  as  does  sulphuric  acid  alone,  and  that  to  convert  the  whole  of  the 
nitrogen  in  uric  acid,  hippuric  acid  (both  in  2%  solution),  or  egg- 
albumin,  into  ammonia,  the  solution  must  contain  at  least  60%  of 
sulphuric  acid,  and  must  be  boiled  under  a  reflux  condenser  for  at 
least  forty  minutes.  To  estimate  the  total  nitrogeil  in  urine,  10  c.c., 
are  treated  with  sufficient  silver  nitrate  to  precipitate  the  chlorides,  then 
5 — 6  grams  of  manganese  dioxide  and  5  c.c.  of  pure  sulphuric  acid  are 
added,  and  the  solution  boiled  in  a  reflux  apparatus  for  twenty  minutes. 
The  excess  of  manganese  dioxide  is  reduced  by  gradual  addition  of  a 
concentrated  solution  of  oxalic  acid,  the  liquid  diluted  to  100  c.c., 
filtered,  and  50  c.c.  of  the  filtrate  exactly  neutralised  with  sodium 
hydroxide  solution,  treated  with  excess  of  sodium  carbonate  solution, 
diluted  to  100  c.c.,  and  filtered.  Twenty  c.c.  of  the  filtrate  are  treated 
with  excess  of  sodium  hypobromite  in  a  nitrometer,  and  the  nitrogen 
evolved  measured.  To  ensure  the  complete  evolution  of  the  gas,  it  is 
necessary  to  add  2  c.c.  of  a  25%  solution  of  dextrose  (compare  Gamier 
and  Michel,  Abstr.,  1900,  ii,  699)  to  the  liquid.  The  above  process 
can  be  applied  to  the  residue  after  estimation  of  the  carbon.  E.  H. 
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Estimation  of  Carbon  Disulphide  in  Presence  of  Benzene. 
Everhart  P,  Harding  and  James  Doran  (J.  Amer.  Chem.  Soc .,  1907, 
29,  1476 — 1480). — Sixty  c.c.  of  benzene,  containing  about  0’1  gram  of 
carbon  disulphide,  are  mixed  with  1‘5  c.c.  of  strong  absolute  alcoholic 
potassium  hydroxide,  and  after  remaining  for  half  an  hour,  with 
frequent  agitation,  the  solution  is  extracted  in  a  separating  funnel 
successively  with  30 — 40  portions  of  water  and  1  c.c.  of  alcoholic 
potassium  hydroxide  until  the  carbon  disulphide  has  been  completely 
extracted.  The  water  and  the  alcoholic  extractions  are  diluted  to 
500  c.c.,  and  200  c.c.  are  used  for  the  titration  of  the  potassium 
xanthate  formed.  This  is  effected  by  acidifying  with  acetic  acid  and 
precipitating  with  a  definite  volume  of  standard  copper  acetate.  The 
excess  of  copper  is  then  titrated  iodometrically  in  the  filtrate.  From 
a  large  number  of  experiments,  it  was  found  that  1  part  of  copper 
oxide  precipitated  =  1  *927  parts  of  carbon  disulphide.  L.  de  K. 

Estimation  of  Carbon  Disulphide  in  Illuminating  Gas. 
Everhart  P.  Harding  and  James  Doran  (J.  Amer.  Chem.  Soc.,  1907, 
29,  1480 — 1482). — About  two  cubic  feet  of  the  gas  are  passed  slowly 
through  a  wash-bottle  containing  50  c.c.  of  aqueous  potassium 
hydroxide,  D  1‘27,  then  through  a  second  bottle  containing  30  c.c.  of 
sulphuric  acid  (the  column  of  the  absorbent  should  be  20  cm.  in  height), 
and  finally  through  two  8-inch  test-tubes  each  containing  20  c.c.  of  a 
saturated  solution  of  potassium  hydroxide  in  absolute  alcohol.  The 
alcoholic  solution  is  then  boiled  to  expel  absorbed  gases,  acidified  when 
cold  with  acetic  acid,  and  the  xanthate  formed  titrated  by  means  of 
copper  acetate  in  the  manner  described  in  the  preceding  abstract. 

L.  de  K. 

Chemical  Softening  of  Water.  Adam  V.  Rakowsky  (J.  Russ. 
Rhys.  Chem.  Soc.,  1907,  39,  1044 — 1061). — A  detailed  study  of  the 
methods  for  estimating  the  hardness  of  water  leads  to  the  conclusion 
that  the  only  trustworthy  ones  are  those  of  Wartha  and  of  Groger, 
the  latter  only  for  waters  not  exceeding  30  German  degrees  of  hard¬ 
ness.  All  the  methods  ignore  the  reversibility  of  the  reaction  between 
the  alkali  used  and  the  salts  contained  in  the  natural  water.  For  a 
softened  water  to  be  satisfactory,  it  must  be  both  of  minimum  hardness 
and  minimum  alkalinity.  This  is  attained  by  the  following  new 
method.  To  100  c.c.  of  the  water  to  be  investigated,  various  quantities 
of  A/10  lime  water  are  added,  it  is  then  filtered,  and  titrated.  That 
amount  of  lime  water  which  leaves  only  a  very  small  quantity  of  free 
calcium  oxide  in  solution  is  now  added  to  a  fresh  100  c.c.  of  water,  and 
then  iVT/lO  sodium  carbonate  solution  is  added  and  the  volume  made 
up  to  200  c.c.,  after  which  it  ^filtered  and  titrated ;  thus  the  amount 
of  sodium  carbonate  which  can  be  added  without  making  the  solution 
too  alkaline  can  be  determined,  whilst  the  difference  between  the 
alkalinity  of  the  resulting  solution  and  the  sodium  carbonate  used 
indicates  the  hardness  of  the  water.  This  method  can  be  used  con¬ 
veniently  for  very  hard  waters.  The  reaction  between  alkalis  and  the 
salts  contained  in  the  water  proceeds  at  a  measurable,  but  slow,  rate, 
which  can  be  increased  by  raising  the  temperature.  Z.  K. 
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Volumetric  Estimation  of  Magnesium  in  Water.  George 
B.  Frankforter  and  Lillian  Cohen  ( J Amer .  Ghem.  Soc.,  1907, 
20,  1464 — 1466). — Five  hundred  c.c.  of  water  are  freed  from  iron  and 
calcium  as  usual,  and  the  filtrate  is  acidified  and  evaporated  until  the 
salts  begin  to  crystallise  out.  The  liquid  is  now  made  up  to  100  c.c., 
one-third  of  the  volume  of  ammonia  is  added,  and  the  magnesium  is 
precipitated  by  addition  of  25  c.c.  of  a  10%  solution  of  sodium 
arsenate. 

The  precipitation  is  complete  after  two  minutes’  vigorous  shaking. 
The  precipitate  is  washed  with  dilute  ammonia,  and  then  redissolved 
in  50  c.c.  of  dilute  sulphuric  acid  (1:4).  The  arsenic  acid,  which, 
of  course,  represents  the  magnesium,  is  then  estimated  iodometrically 
by  means  of  potassium  iodide  and  sodium  thiosulphate. 

The  authors  simply  add  the  thiosulphate  until  the  liquid  becomes 
colourless.  The  use  of  starch  as  indicator  cannot  be  recommended  in 
this  case.  L.  de  K. 

Electrolysis  of  the  Halides  of  the  Alkaline  Earth  Metals. 
Hiram  S.  LuKENsand  Edgar  F.  Smith  {J.  Amer.  Chem.  Soc.,  1907,  29, 
1455 — 1460). — When  employing  Hildebrand’s  apparatus  for  the 
electrolysis  of  magnesium  chloride,  the  metal  forms  a  mass  of 
hydroxide  in  the  inner  vessel.  The  same  happens  with  calcium 
chloride  should  any  magnesium  be  present.  Barium  and  strontium, 
however,  are  not  affected  by  the  presence  of  magnesium,  and  behave  like 
the  alkali  metals.  Iron  separates  as  hydroxide  in  the  inner  compart¬ 
ment,  and  may  be  separated  from  barium  in  this  manner.  L.  de  K. 

New  Results  in  Electro-analysis.  Thomas  P.  McCutcheon,  jun. 
(J.  Amer.  Chem.  Soc.,  1907,  29,  1445 — 1455). — A  continuation 
of  the  experiments  of  Hildebrand  (this  vol.,  ii,  574).  The  silver 
anode  cannot  be  replaced  satisfactorily  by  one  made  of  lead,  cadmium, 
bismuth,  or  zinc.  A  number  of  separations  have  been  studied,  such 
as  barium  and  strontium  from  magnesium,  sodium  from  uranium, 
lithium  from  uranium,  barium  from  uranium,  strontium  from 
uranium,  barium  from  thorium,  barium  from  cerium,  barium  from 
lanthanum,  and  barium  from  neodymium.  L.  de  K. 

Iodometric  Estimation  of  Copper  according  to  de  Haen. 
L.  Moser  ( Zeitsch .  anorg.  Chem.,  1907,  56,  143 — 144). — Remarks  on 
•a  recent  paper  by  Gooch  and  Heath  (this  vol.,  ii,  720).  The  author 
maintains  the  correctness  of  his  previous  statements  (Abstr.,  1905, 
ii,  64,  422).  G.  S. 

Electrolysis  of  Metallic  Chloride  Solutions  with  the  Use 
of  Rotating  Silver  Anode  and  Mercury  Cathode.  Thomas  P. 
McCutcheon,  jun.,  and  Edgar  F.  Smith  ( J .  Amer.  Chem.  Soc.,  1907, 
29,  1460 — 1465). — A  series  of  experiments  with  the  Hildebrand  cell. 
The  solutions  contained  about  0T  gram  of  the  metal  in  50  c.c.  The 
anode  made  200  revolutions  per  minute,  and  the  pressure  usually 
equalled  8  volts.  The  chlorides  of  .cerium,  lanthanum,  Deodymium, 
praseodymium,  zirconium,  titanium,  yttrium,  thorium,  uranium,  iron, 
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aluminium,  chromium,  and  tin,  also  zinc,  nickel,  and  copper  were 
tried. 

With  a  stationary  anode,  cerouB  chloride  is  precipitated  completely 
as  hydroxide.  With  a  rotating  anode,  it  is  partly  dissolved  as 
colloidal  hydroxide.  The  same  happens  in  the  case  of  the  chlorides 
of  sesquioxides,  whilst  with  those  of  the  dioxides  or  protoxides  no 
colloidal  solution  is  formed,  or  if  it  does  form,  it  is  extremely  unstable. 

L.  de  K. 

Sensitive  Method  for  the  Detection  of  Nickel  in  the 
Presence  of  Cobalt.  Leo  Tschugaeff  ( Compt .  rend.,  1907,  145, 
679 — 681). — In  reply  to  Pozzi-Escot  (this  vol.,  ii,  818),  the  author 
asserts  that  the  test  for  nickel  based  on  the  use  of  dimethylglyoxime 
described  by  him  (Abstr.,  1905,  ii,  613)  and  extended  by  Kraut  (Abstr., 
1906,  ii,  858)  and  Brunck  (this  vol.,  ii,  582)  is  far  more  sensitive  than 
the  ammonium  molybdate  test  described  by  Pozzi-Escot.  Comparative 
tests  with  the  two  reagents  showed  that  a  solution  containing  1 
part  of  nickel  in  20,000,  1,000,000,  or  2,000,000  parts  of  water  gave 
a  characteristic-coloured  precipitate  with  dimethylglyoxime,  but  did 
not  react  with  ammonium  molybdate.  Further,  as  a  5 — 10%  solution 
of  cobalt  chloride  gives  a  violet  precipitate  with  ammonium  molybdate, 
this  reagent  is  useless  for  the  detection  of  nickel  in  the  presence  of 
large  quantities  of  cobalt.  M.  A.  W. 

Estimation  of  Nickel  by  Means  of  Dimethylglyoxime  and 
its  Separation  from  the  Metals  of  the  Ammonium  Sulphide 
Group.  Otto  Brunck  {Zeitsch.  angew.  Chem.,  1907,  20, 1845 — 1850). 
— Nickel  may  be  precipitated  quantitatively  from  ammoniacal  or 
acetic  acid  solutions  by  means  of  alcoholic  dimethylglyoxime.  The  dried 
precipitate  contains  20'31%  of  nickel.  In  this  manner,  nickel  may 
be  separated  from  cobalt  and  zinc,  also  from  manganese  in  acetic  acid 
solution.  Free  mineral  acids  should  be  neutralised  with  ammonia,  or 
else  rendered  harmless  by  addition  of  sodium  acetate.  Ferric  iron 
should  be  first  reduced  to  the  ferrous  state  by  means  of  excess  of 
sulphurous  acid.  The  separation  of  nickel  from  ferric  iron,  aluminium, 
or  a  chromium  salt  may  be  also  carried  out  by  adding  sufficient  tartaric 
acid  to  prevent  the  precipitation  of  the  hydroxides  by  ammonia.  The 
clear,  alkaline  liquid  is  then  treated  with  dimethylglyoxime. 

L.  de  K. 

Analysis  of  Mixtures  of  Air  and  Inflammable  Gases  or 
Vapours.  Jean  Meunier  {Compt.  rend.,  1907,  145,  622 — 625. 
Compare  this  vol.,  i,  460,  579). — The  use  of  the  ordinary  fixed 
volume  eudiometer  for  the  analysis  of  mixtures  of  air  and  inflammable 
vapours  is  limited  to  those  mixtures  in  which  the  proportion  of 
inflammable  vapour  is  some  multiple  of  the  weight  of  the  drop  of 
the  volatile  liquid  introduced  by  the  pipette  ;  further,  it  is  not  possible 
to  draw  the  gas  to  be  analysed  into  the  eudiometer.  A  modified 
eudiometer  tube  is  described  by  means  of  which  a  mixture  of  air  and 
inflammable  vapour  in  any  proportion  can  be  made,  or  into  which 
any  gas  or  air  to  be  analysed  can  be  drawn  readily.  The  eudiometer 
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consists  of  a  graduated  glass  tube  of  300  c.c.  capacity,  closed  at  the 
bottom  by  a  metal  plate  through  which  passes  a  long  vertical  screw 
rod  carrying  a  leather  piston,  on  which  rests  a  layer  of  mercury,  and 
this  forms  the  moveable  base  of  the  eudiometer.  The  top  of  the 
tube  is  open,  and  can  be  closed  by  a  closely-fitting  glass  cap,  which 
terminates  in  a  short  capillary  tube.  In  order  to  prepare  a  mixture 
of  air  and  a  vapour  in  any  given  proportion,  a  standard  mixture  is 
first  made  by  introducing  into  the  tube  a  definite  number  of  drops  of 
known  weight  of  the  volatile  liquid,  the  glass  cap  is  replaced,  and  the 
mercury  level  lowered  to  the  desired  volume.  The  open  capillary 
tube  is  closed  by  the  finger  and  the  vessel  shaken.  The  standard 
mixture  can  be  diluted  to  any  required  strength  by  retaining  a  definite 
volume  in  the  eudiometer  by  raising  the  mercury  level  and  then  intro¬ 
ducing  the  required  volume  of  air  by  lowering  the  same. 

Any  gas  to  be  analysed  can  be  introduced  into  the  eudiometer  by 
connecting  the  capillary  tube  to  a  tube  communicating  with  the  source 
of  the  gas  and  lowering  the  moveable  base.  By  using  a  thin,  flexible 
copper  tube,  1  mm.  section,  it  is  possible  to  obtain  samples  of  gas  or 
air  at  a  considerable  distance  from  the  apparatus.  M.  A.  W. 

New  Method  for  the  Detection  and  Rapid  Estimation  of 
Methane.  Nestor  Gr^hant  ( Compt .  rend.,  1907,  145,  625 — 626). — 
In  employing  the  special  eudiometer  previously  described  (Abstr.,  1906, 
ii,  49)  for  the  estimation  of  small  quantities  of  methane  in  air,  the 
current  has  to  be  passed  4 00  to  600  times  through  the  wire  in  order 
to  ensure  the  complete  combustion  of  the  hydrocarbon  ;  if,  however, 
about  30 — 40 °/0  of  electrolytic  gases  is  added  to  the  mixture  of  air 
and  methane,  the  combustion  is  complete  after  a  single  passage  of  the 
current.  By  this  method,  the  amount  of  fire  damp  in  mines  can  be 
estimated  in  ten  minutes  with  an  accuracy  of  91 '5%  to  103°/o. 

M.  A.  W. 

Table  for  Determination  of  the  Concentration  of  Methyl 
Alcohol  in  Per  Cent,  by  Weight  and  Volume  and  in  Weight 
Per  Volume  from  the  Speciflo  Gravity  at  15°/15°.  Peter 
Klason  and  Evert  Norlin  (Arlciv.  Kem.  Min.  Geol.,  1907,  2,  No.  27, 
1 — 32.  Compare  Abstr.,  1906,  i,  921). — None  of  the  existing  tables 
connecting  specific  gravities  and  concentrations  of  mixtures  of  methyl 
alcohol  and  water  are  based  on  the  sp.  gr.  of  absolutely  pure,  anhydrous 
methyl  alcohol.  The  table  given  by  the  authors  is  based  on  the  value 
previously  obtained  ( loc .  tit.)  for  the  sp.  gr.  of  methyl  alcohol,  and 
shows  the  per  cent,  of  the  alcohol  by  weight  and  volume  and  the 
grams  of  alcohol  per  100  c.c.  for  sp.  gr.  varying  from  0‘7964  to 
1‘0000  by  increments  of  O’OOOl.  The  table  may  also  be  employed, 
without  great  inaccuracy,  for  crude  methyl  alcohol,  the  results  then 
giving  approximately  the  sum  of  the  contents  of  methyl  alcohol  and 
acetone.  T.  H.  P. 

Estimation  of  Dextrose  by  the  Causse-Bonnans  Method. 
Fernand  Repiton  (Chem.  Zentr.,  1907,  ii,  1021 ;  from  Mon.  Sti., 
1907,  [iv],  21,  ii,  451 — 453). — The  author  shows  that  better  results 
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are  obtained  by  taking  as  the  end-point  in  the  titration  the  golden- 
yellow,  instead  of  the  brownish-red,  coloration.  The  method  of  work¬ 
ing  is  as  follows:  5  c.c.  of  Pasteur’s  copper  solution  (136  grams 
of  sodium  hydroxide,  80  grams  of  potassium  hydroxide,  and  105  grams 
of  tartaric  acid  in  500  c.c.  of  water  and  45 — 48  grams  of  crystallised 
copper  sulphate  in  500  c.c.  of  water),  to  which  has  been  added  0-2 
gram  of  potassium  ferrocyanide,  is  heated  to  boiling,  and  the  sugar 
solution  added,  drop  by  drop,  until  the  golden-yellow  coloration 
appears.  The  copper  solution  containing  potassium  ferrocyanide  is 
reduced  more  readily  than  an  ordinary  copper  solution,  the  ratio 
of  dextrose  required  in  the  two  cases  being  82  :  100.  W.  H.  Gr. 

The  Composition  of  Crude  Cacao  Fibre.  Hermann 
Matthes  and  Fritz  Streitberger  ( Ber .,  1907,  40,  4195 — 4199. 
Compare  Konig,  Abstr.,  1906,  ii,  905). — An  examination  of  Konig’s 
method  of  separating  lignin,  cutin,  and  cellulose.  It  is  shown  that 
there  are  nitrogenous  substances  in  cacao  powder,  and  that  there¬ 
fore  the  substance,  which  Fincke  (this  vol.,  ii,  416)  thought  to  be 
lignin,  only  partly  consisted  of  that  material. 

The  material  which  Konig  calls  cellulose  is  altered  in  the  treatment 
with  the  hydrogen  peroxide.  Pure  cellulose  obtained  from  Schleicher 
and  SchiiU’s  filter  paper  by  heating  with  steam  at  four  atmos.  pressure 
was  used.  This  cellulose  always  lost  in  weight  after  treatment  accord¬ 
ing  to  Konig’s  method,  and  in  addition  becomes  hygroscopic. 

Different  methods  of  isolating  the  crude  fibre  lead  to  very  different 
percentages  of  pure  cellulose,  lignin,  and  cutin.  Matthes  and  Muller’s 
modification  ( Zeitsch .  Nahr.  Genus  era.,  1906,  12,  159)  gave  pure 
cellulose  55%,  and  Fincke’s  method  37%.  Separation  of  lignin  and 
cellulose  by  Konig’s  method  is  not  possible  for  cacao.  W.  R, 

Analysis  of  Mixtures  of  Some  Volatile  Fatty  Acids. 
A.  Lasserre  (Ann.  Inst.  Pasteur,  1907,  21,  829 — 831). — The  method 
is  based  on  the  fact  that  butyric  and  valeric  acids  are  removed  from 
their  aqueous  solution  by  repeated  extraction  with  benzene  or  toluene, 
whilst  formic  and  acetic  acids  cannot  be  thus  extracted.  A  solution  con¬ 
taining  these  four  acids  is  extracted  with  benzene  ;  the  formic  and  acetic 
acids  remaining  in  the  aqueous  portion  are  then  estimated  by  means 
of  their  barium  salts,  or  by  the  method  of  fractional  distillation 
described  by  Duclaux.  The  benzene  solution  of  the  butyric  and 
valeric  acids  is  shaken  with  barium  hydroxide  solution,  the  alkaline 
solution  is  separated,  acidified  with  phosphoric  acid,  and  distilled.  The 
fatty  acids  in  the  distillate  are  then  estimated  by  conversion  into  their 
barium  salts,  or  by  fractional  distillation.  The  process  is  applicable 
to  mixtures  containing  isobutyric  acid  and  normal  valeric  acid  ;  pro¬ 
pionic  acid  cannot,  however,  be  thus  separated,  as  it  is  equally  soluble 
in  water,  benzene,  and  toluene.  W.  P.  S. 

Estimation  of  Tartaric  Acid  in  the  Presence  of  Malie  and 
Succinic  Acids.  Josef  von  Ferentzy  ( Chem .  Zeit.,  1907,  31, 
1118). — The  solution  containing  the  three  acids  is  evaporated  to  a 
small  volume,  and  alcohol  is  added  until  the  solution  contains  50  vol.% 
of  it  A  sufficiency  of  magnesium  mixture  is  added,  and  then  10  c.c 
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of  ammonia,  also  more  alcohol  up  to  50%.  After  twelve  hours,  the 
magnesium  basic  tartrate  is  collected,  washed  with  50%  alcohol,  and 
then  ignited.  As  2  mols.  of  magnesium  oxide  =  1  mol.  of  tartaric  acid, 
the  weight  of  the  magnesium  oxide  found  should  be  multiplied  by 
1-875  to  convert  it  into  tartaric  acid.  L.  de  K. 

Estimation  of  Salicylic  Acid,  Menthol,  and  Phenol  in 
Patent  Medicines.  Adolf  Beythien  and  P.  Atenstadt  ( Zeitsch . 
Nahr.  Genussm,  1907,  14,  392 — 402). — The  following  systematic 
process  is  recommended  for  the  analysis  of  preparations,  such  as  hair 
and  mouth  washes,  cosmetics,  &c.,  which  contain  salicylic  acid,  menthol, 
phenol,  phenyl  salicylate  (salol),  and  menthyl  salicylate  (Abstr.,  1906, 
i,  852),  the  separations  being  based  on  the  fact  that  salicylic  acid 
combines  with  sodium  hydrogen  carbonate,  whilst  phenol  combines  only 
with  alkali  metals  or  hydroxides  ;  menthol  is  not  acted  on  by  either 
sodium  hydrogen  carbonate  or  sodium  hydroxide.  One  hundred  c.c.  of  an 
alcoholic  solution  of  from  4 — 5  grams  of  a  mixture  consisting  of  the 
above-mentioned  substances  are  well  shaken  with  20  c.c.  of  concentrated 
sodium  hydrogen  carbonate  solution,  then  diluted  with  water  to  a 
volume  of  200  c.c.,  and  extracted  several  times  with  light  petroleum. 
The  aqueous  portion,  which  now  contains  only  the  sodium  salicylate 
and  uncombined  phenol,  is  extracted  with  ether  to  remove  the  phenol, 
and  the  salicylic  acid  is  obtained  by  again  extracting  the  solution  with 
ether  after  acidifying.  To  estimate  the  quantity  of  phenol,  the 
ethereal  solution  is  heated  with  excess  of  Nj 2  potassium  hydroxide 
solution  for  thirty  minutes  under  a  reflux  apparatus,  the  ether  is  then 
evaporated,  and  excess  of  A/ 2  sulphuric  acid  is  added,  and,  after  the 
addition  of  a  few  drops  of  an  alcoholic  solution  of  trinitrobenzene,  the 
solution  is  titrated  with  N( 2  potassium  hydroxide  solution  until  a  red 
coloration  is  produced.  The  number  of  c.c.  of  N/2  potassium  hydroxide 
actually  used  (after  allowing  for  the  volume  of  Nj 2  potassium 
hydroxide  and  sulphuric  acid  added  previously)  multiplied  by  0-047 
gives  the  amount  of  phenol  present.  The  quantity  of  salicylic  acid 
separated  is  estimated  by  one  of  the  usual  methods. 

The  light  petroleum  extract  contains  the  menthol,  phenyl  salicylate, 
and  menthyl  salicylate.  The  solution  is  evaporated  at  the  ordinary 
temperature  and  the  residue,  consisting  of  menthol,  phenyl  salicylate, 
and  menthyl  salicylate,  is  weighed.  The  residue  is  then  dissolved  in 
about  100  c.c.  of  alcohol,  3  grams  of  solid  potassium  hydroxide  are 
added,  and  the  mixture  is  boiled  for  ninety  minutes  under  a  reflux 
apparatus.  After  cooling,  a  large  volnme  of  water  is  added,  and  the 
solution  is  extracted  with  light  petroleum.  The  extract  is  allowed 
to  evaporate  spontaneously,  and  the  residue,  consisting  of  the 
total  menthol,  is  weighed.  The  alkaline  solution,  containing  the 
phenol  (from  the  phenyl  salicylate)  and  the  salicylic  acid  (from 
both  esters),  is  acidified  and  extracted  with  light  petroleum 
to  remove  the  salicylic  acid,  whilst  the  phenol  is  obtained  by  ex¬ 
traction  with  ether.  The  quantities  of  free  menthol,  phenyl  sali¬ 
cylate  and  menthyl  salicylate  present  in  the  preparation  are  then 
calculated ;  1  part  of  phenol  corresponds  with  2-276  parts  of  phenyl 
salicylate,  and  1  part  of  salicylic  acid  is  equivalent  to  1*130  parts  of 
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menthol  or  2*00  parts  of  menthyl  salicylate.  In  case  cresols 
(free  or  combined)  are  present,  the  method  of  separating  the  phenol 
and  salicylic  acid  is  modified  as  follows :  the  solution  remaining 
after  the  removal  of  menthol,  &c.  is  acidified,  again  treated  with 
sodium  hydrogen  carbonate,  diluted  with  water,  and  extracted  with 
light  petroleum.  This  solvent  removes  the  cresol,  but  not  the  phenol. 
The  phenol  and  salicylic  acid  are  then  separated  as  described.  The 
process  recommended  by  Ditz  and  Cedivoda  (Abstr.,  1900,  ii,  54)  may 
also  be  employed  for  the  separation  of  the  phenol  and  cresol  when 
these  are  extracted  together  from  the  preparation.  W.  P.  S. 

Estimation  of  Formaldehyde  and  its  Polymerides.  Lucien 
Robin  ( J .  Pkarm.  Chim.,  1907,  [vi],  28,  400 — 402). — The  author  points 
out  the  necessity  of  adding  sufficient  hydrogen  peroxide  in  the  pro¬ 
cesses  of  determining  formaldehyde  which  depend  on  the  oxidation  of 
this  substance  in  alkaline  solution  to  formic  acid  (formate). 

W.  P.  S. 

Estimation  of  Acetone  in  Urine.  R.  Monimart  (J.  Pharm. 
Chim.,  1907,  [vi],  20,  392 — 398). — The  process  is  based  on  the  pre¬ 
cipitation  of  acetone  by  mercuric  sulphate  as  described  previously 
by  Denig&s  (Abstr.,  1899,  ii,  256)]  the  acetone  is  then  liberated  from 
the  precipitate,  converted  into  iodoform  by  the  addition  of  a  known 
quantity  of  iodine,  the  excess  of  the  latter  is  titrated,  and,  from  the 
quantity  of  iodine  used,  the  acetone  is  calculated.  Fifty  c.c.  of  the 
urine  passed  during  twenty-four  hours  are,  after  filtration,  mixed  with 
30  c.c.  of  Denig^s’  reagent,  and  the  precipitate  is  collected  on  a  filter. 
The  clarified  filtrate  thus  obtained  is  next  heated  on  a  water-bath 
under  a  reflux  apparatus  for  fifteen  minutes,  and  the  precipitated 
acetone-mercury  compound  is  then  collected  on  a  filter  and  washed 
with  water.  The  filter  and  its  contents  are  placed  in  a  flask  together 
with  about  50  c.c.  of  water  and  10  c.c.  of  concentrated  sodium  hydroxide 
solution.  After  a  few  miuutes,  the  mixture  is  acidified  with  dilute 
sulphuric  acid  and  distilled.  Fifteen  c.c.  of  distillate  are  collected  and 
treated  with  5  c.c.  of  a  solution  containing  8  grams  of  iodine  and  20 
grams  of  potassium  iodide  in  250  c.c.  of  water  ;  after  the  addition  of 
30  c.c.  of  8%  sodium  hydroxide  solution,  the  mixture  is  placed  aside 
for  twenty  minutes.  Thirty  c.c.  of  10%  sulphuric  acid  are  then  added, 
and  the  excess  of  iodine  is  titrated  with  Nj  10  thiosulphate  solution. 
The  difference  between  the  quantity  of  iodine  added  and  that  titrated 
back  represents  the  amount  combined  with  the  acetone  to  form 
iodoform.  W.  P.  S. 

Chronometric  Method  Applied  to  Quantitative  Analysis. 

Georges  Denig^s  {Ann.  Chim.  Phys.,  1907,  [viii],  12,  394 — 405). — 
An  acid  solution  of  mercuric  sulphate  can  be  employed  for  the  estima¬ 
tion  of  acetone,  acetonedicarboxylic  acid,  or  thiophen  in  solution  by 
measuring  the  time  that  elapses  between  the  addition  of  the  reagent 
to  the  solution  and  the  appearance  of  the  precipitate,  and  comparing 
it  with  the  tables  given  in  the  original  (compare  Abstr.,  1895,  i,  411 ; 
ii,  372  ;  1899,  ii,  256,  454). 
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In  a  similar  manner,  an  acid  solution  of  mercuric  acetate  can  be 
used  for  the  estimation  of  certain  organic  acids,  or  an  aqueous  solution 
of  aniline  for  the  estimation  of  aldehydes.  In  the  original,  the  neces¬ 
sary  tables  are  given  for  the  estimation  of  malonic  acid  by  means  of 
mercuric  acetate,  and  of  formaldehyde  by  means  of  aniline  (compare 
Pratesi,  Abstr.,  1885,  782)  M.  A.  W. 

Extraction  and  Estimation  of  Cantharidin.  Puran  Singh 
(Imp.  Forest  Research  hist.  Reprint,  1907,  pp.  16). — Most  assay  methods 
based  on  the  extraction  of  cantharidin  by  an  organic  solvent  (after 
saponification  by  sodium  hydroxide,  acidification,  and  drying)  are 
unsatisfactory.  The  best  results  were  obtained  by  extraction  with 
hot  light  petroleum  and  removal  of  the  fat  from  the  extract  by  cold 
light  petroleum,  in  which  the  cantharidin  is  almost  insoluble. 

A  more  accurate  method  is  founded  on  the  solubility  of  sodium 
cantharidate  in  dilute  alum  solutions.  One  hundred  grams  of 
cantharides  are  made  into  a  pasty  mass  with  2  grams  of  sodium 
hydroxide  and  a  little  water,  dried,  and  extracted  with  a  dilute  alum 
solution.  On  evaporation,  the  crystalline  cantharidin  separates  from 
the  concentrated  solution  together  with  basic  aluminium  salt,  which  is 
removed  by  hydrochloric  acid.  The  cantharidin  may  be  recrystallised 
from  chloroform,  and  is  dried  until  constant  in  weight.  Samples  of 
Japanese  cantharides  were  found  to  contain  1-6 — 1'9%  of  cantharidin. 

G.  B. 

Estimation  of  Tannin  by  means  of  Iodine.  H.  Cormimbceuf 
(Ann.  Chim.  anal.,  1907,  12,  395 — 397). — Jean  (Rev  industr.,  1900, 
36)  has  given  an  easy  process  for  the  estimation  of  tannin,  consisting 
in  titrating  dilute  solutions  with  standardised  iodine,  using  starch- 
paper  as  indicator.  The  author  has  used  the  method,  and  has  also 
tried  Boudet's  modification  of  it  (Abstr.,  1906,  ii,  911);  he  considers 
that  the  process  is  utterly  untrustworthy.  L.  de  K. 

Stanek’a  Method  for  the  Estimation  of  Choline.  A.  Kiesel 
(Zeitsch.  physiol.  Chem.,  1907,  53,  215 — 239).  —  Stan&k’s  method 
(Abstr.,  1906,  ii,  60,  314,  700)  for  the  estimation  of  choline  yields 
good  results  when  applied  to  pure  choline,  but  as  other  bases,  such  as 
phenylethylamine,  lupanine,  and  the  bases  present  in  the  impure 
histidine  fractions,  also  yield  precipitates  with  potassium  tri-iodide,  the 
method  appears  to  be  of  but  little  use  when  applied  to  complex 
mixtures  of  bases  such  as  are  present  in  plant  extracts. 

Stanek’s  method  of  extracting  plant  tissues  with  95%  alcohol  is  not 
to  be  recommended,  as  all  the  choline  is  not  removed.  Extraction 
with  warm  or  cold  water  is  preferable.  J.  J.  S. 

Some  New  Ureometers.  Albert  Garcia  (Ann.  Chim.  anal. 
1907,  12,  390 — 393). — A  reply  to  Pozzi-Escot  (this  vol.,  ii,  414). — 
The  author  considers  that  the  ureometer  recommended  is  but  an 
inferior  modification  of  his  own  instrument.  L.  de  K. 
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The  p-Dimethylaminobenzaldehyde  Test  for  Indole.  W.  E. 
Marshall  {J.  Hygiene,  1907,  7,  581 — 588). — The  high  estimate  of 
the  value  of  this  test  (which  was  introduced  by  Ehrlich)  formed  by 
Bohme  is  fully  confirmed.  Other  substances,  such  as  soatolecarboxylic 
acid,  which  formerly  were  difficult  to  distinguish  from  indole,  do  not 
give  the  indole  reaction  with  this  reagent.  The  method  lends  itself  to 
colorimetric  estimations.  W.  D.  H. 

A  New  Reaction  for  Antipyrine.  F.  A.  Steensma  ( Pharm . 
Weekblad ,  1907,  44,  1066 — 1067). — The  reagent  is  prepared  by  diluting 
a  solution  of  1  gram  of  j9-dimethylaminobenzaldehyde  in  5  c.c.  of  25 % 
hydrochloric  acid  to  100  c.c.  with  absolute  alcohol.  When  a  small 
portion  of  this  reagent  in  presence  of  a  trace  of  antipyrine  is  evaporated 
to  dryness  in  a  porcelain  dish  on  the  water-bath,  a  light  red  stain  is 
left.  With  minute  traces  of  antipyrine,  the  reagent  should  be 
diluted  with  its  own  volume  of  absolute  alcohol,  and  a  very  small 
amount  employed.  The  test  serves  for  the  detection  of  0*001  mg.  of 
antipyrine.  Aqueous  solutions  should  be  extracted  with  chloroform, 
the  solvent  evaporated,  and  the  residue  dissolved  in  the  reagent. 

To  detect  antipyrine  in  pyramidone,  100  mg.  of  pyramidone  are 
dissolved  in  the  reagent,  and  the  solution  evaporated  as  before.  It  is 
possible  to  detect  0  005  mg.  of  antipyrine  in  100  mg.  of  pyramidone. 

A.  J.  W. 

Detection  and  Estimation  of  Morphine  in  Organs.  Willem 
van  Ryn  {Pharm.  Weekblad.,  1907,44,  1353 — 1356). — One  hundred 
mg.  of  morphine  hydrochloride  were  administered  to  a  rabbit.  After 
forty-five  minutes,  15  c.c.  of  urine  were  passed,  but  this  did  not  contain 
morphine.  After  two  and  a-half  hours,  another  100  mg.  were  injected 
subcutaneously,  and,  after  six  hours  in  all  had  passed,  the  animal,  which 
was  recovering,  was  killed,  and  the  various  organs,  also  the  blood  and 
the  urine,  were  submitted  to  the  usual  analysis  (extraction  with 
alcohol  and  tartaric  acid,  purification  by  ether,  extraction  with 
amyl  alcohol  in  alkaline  solution).  The  amyl  alcohol  was  then  again 
shaken  with  dilute  sulphuric  acid,  and  this  after  being  partially 
neutralised  with  sodium  carbonate  was  rendered  alkaline  with 
ammonia  and  shaken  repeatedly  with  chloroform.  The  chloroform 
was  then  evaporated  to  a  small  bulk  in  a  weighed  beaker,  and  the 
alkaloid  precipitated  by  adding  fifty  times  the  bulk  of  light  petroleum. 
The  clear  liquid  was  then  poured  off,  and  the  beaker  and  contents  dried 
at  95°  and  weighed. 

From  the  stomach  and  contents  were  recovered  31*5  mg.  of  morphine 
from  the  intestine  14*6  mg.,  from  the  liver  8  mg.,  from  the  kidneys 
1  mg.,  from  the  brain  distinct  traces,  from  the  urine  70*3  mg.,  and 
from  the  blood  2  mg.;  total  127*4  mg.  (  =  167*8  hydrochloride),  or 
83*9%  of  the  total  amount  administered.  The  result  shows  that 
the  greater  portion  of  the  alkaloid  accumulates  in  the  urine. 

L.  de  K. 

Detection  of  Albumin  [in  Urine].  Charles  Tanret  {Bull.  Soc. 
Chim.,  1907,  [iv],  1,  974 — 975). — The  preliminary  precipitation  of 
uric  acid  from  urines  containing  a  large  proportion  of  urates  before 
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testing  for  albumin  by  Tanret’s  or  Millon’s  reagent,  as  suggested  by 
Repiton  (ibid,  751),  is  superfluous.  As  the  author  pointed  out  in  his 
original  communication  (J.  des  Connaiss.  med.,  1871),  it  is  only 
necessary,  either  to  heat  the  solution  and  so  re-dissolve  the  precipitated 
uric  acid,  or  to  use  a  sufficiently  diluted  urine,  in  -which  case  the  acid 
is  not  precipitated.  Concerning  the  presence  of  mucinoids  in  urine, 
see  Grimbert  and  Dufau  (Abstr.,  1906,  ii,  912).  The  author  has 
never  observed  the  precipitation  from  urine  of  benzonaphthol, 
administered  as  a  medicine,  by  the  addition  of  Tanret’s  reagent 
(Repiton,  loc.  cit.).  T.  H.  P. 

Detection  and  Estimation  of  Albumin  in  Urine.  Otto 
Mayer  (Ghem.  Zentr.,  1907,  ii,  853;  from  Schweiz.  Woch.  Chem. 
Pharm.,  1907,  45,  446 — 449). — Several  tests  must  be  made  with 
urine  which  has  been  filtered  clear ;  should  filtration  alone  be 
insufficient,  the  urine  is  first  shaken  with  kieselgur  or  magnesia. 
1.  Ten  c.c.  of  urine  are  boiled  with  5  c.c.  of  a  solution  of  salt  (1  : 3) 
acidified  with  acetic  acid  ;  the  formation  of  a  precipitate  denotes  the 
presence  of  albumin.  Any  resinous  acids  precipitated  by  this  treat¬ 
ment  may  be  redissolved  by  shaking  with  alcohol.  2.  The  urine  is 
mixed  with  an  equal  volume  of  6%  acetic  acid  ;  a  turbidity  points  to 
the  presence  of  mucin.  3.  A  solution  is  prepared  by  adding  to  100  c.c. 
of  water,  2  grams  each  of  mercuric  chloride  and  common  salt,  4  grams 
of  citric  acid  and  25  c.c.  of  30%  acetic  acid.  A  mixture  of  equal  parts 
of  this  solution  and  urine  becomes  turbid,  even  with  only  0‘00l%  of 
albumin  ;  mucin  is  precipitated  at  the  same  time,  so  a  comparison 
must  be  made  with  the  preceding  test.  4.  Five  drops  of  a  20%  solution 
of  sulphosalicylic  acid  are  added  to  5  c.c.  of  urine  slightly  acidified 
with  acetic  acid  ;  in  the  presence  of  very  small  quantities  of  albumin 
(0'0015%),  the  mixture  becomes  opalescent ;  a  precipitate  is  obtained 
with  larger  quantities  of  albumin.  Should  the  urine  be  poor  in  albumin 
and  rich  in  mucin,  about  20  c.c.  of  it  must  be  shaken  with  10 — 20 
drops  of  dilute  acetic  acid,  filtered,  and  the  test  carried  out  with  the 
filtrate. 

A  rapid  method  for  the  approximate  estimation  of  albumin  is 
given :  5 — 10  c.c,  of  a  solution  of  5  grams  of  mercuric  chloride, 
5  grams  of  citric  acid,  and  40  grams  of  sodium  chloride  in  500  c.c.  of 
water  is  carefully  covered  by  means  of  a  fine  pipette  with  5  c.c.  of 
urine  ;  when  albumin  is  present  to  the  extent  of  0'001%,  a  well-defined, 
white  ring  forms,  in  about  one  and  a-half  minutes,  on  the  boundary  of 
the  two  liquids.  Should  it  appear  before  this,  the  urine  is  diluted  with 
water  until  the  ring  appears  in  the  stated  time.  The  percentage  of 
albumin  present  is  obtained  from  the  degree  to  which  the  urine  has 
been  diluted.  W.  H.  G. 


